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1. EXECUTIVE SUMMARY 

In 2001, Senate Bills 610 and 221 (“SB 610” and “SB 221”) amended California State 
Law to improve the linkage between land use decisions made by cities and counties and 
water supply availability.  Pursuant to SB 610, a Water Supply Assessment (“WSA”) is 
now required for projects that are subject to the California Environmental Quality Act 
(“CEQA”) and that meet certain size thresholds.  This WSA has been prepared to support 
the City of Santa Cruz’s (“City’s” or “Santa Cruz’s’”) application to the Santa Cruz Local 
Agency Formation Commission (“LAFCO”) to amend the City’s Sphere of Influence 
(“SOI”).  The SOI amendment project (“Project”) has been proposed for the purpose of 
providing extraterritorial water and sewer services to a 374-acre portion of the University 
of California Santa Cruz (“UCSC”) main campus (see Figure 1).  UCSC plans to develop 
this area as part of its 2005 Long Range Development Plan (“2005 LRDP”).  The Draft 
2005 LRDP was originally prepared in January 2005.  Following environmental review, 
the final version of the 2005 LRDP (“Final 2005 LRDP”) was adopted by the University 
of California Regents (“Regents”) in September 2006.  Subsequent litigation of the 2005 
LRDP Final Environmental Impact Report (“EIR”) resulted in a settlement agreement 
(“Settlement Agreement”) that was reached by parties involved in the litigation of the 
2005 LRDP Final EIR.  The “Project,” as defined for this WSA, includes all new 
development proposed by UCSC within the SOI amendment area (i.e., outside of the 
City’s current SOI, shown in Figure 2) as identified in the Final 2005 LRDP and the 
Settlement Agreement.  For the purpose of this WSA, the development described in the 
Final 2005 LRDP and the provisions of the Settlement Agreement are referred to 
collectively as the “modified 2005 LRDP.” 
 
As part of a WSA, the public water supplier for a proposed project must evaluate whether 
there are sufficient supplies to meet the demand of the proposed project over the next 20 
years, in addition to the public water system’s existing and planned future uses.  As the 
water supplier for UCSC, the City is responsible for the preparation of a WSA for the 
Project.  This WSA describes the City’s historical water demand, anticipated future water 
demand (including that associated with the Project) and water supply sources, and 
provides a comparison of the City’s expected water supply and demand through the year 
2030 (including the demand of the Project).  Information from the City’s 2005 Urban 
Water Management Plan (“2005 UWMP”) is incorporated throughout this WSA, 
supplemented by information from other studies that have been performed by the City 
and other agencies (such as the neighboring Soquel Creek and Central Water Districts), 
and by recent information provided by the City’s Water Department, Planning 
Department, and EIR consultant.   

1.1. WATER DEMAND 

Projections of water demand for the Project are presented herein based on analyses that 
were conducted as part of UCSC’s 2005 LRDP Draft EIR, updated to incorporate 
revisions made in the 2005 LRDP Final EIR and the Settlement Agreement.  
 
Water demand for the City’s entire water service area (shown in Figure 3) is presented 
herein based on water demand projections included in the 2005 UWMP, revised to 
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include the updated water demand estimates for UCSC, including the Project, presented 
in this WSA pursuant to the 2005 LRDP Final EIR and the Settlement Agreement (i.e., 
the “modified 2005 LRDP”).  Projections for the City’s entire service area were 
developed for two separate demand scenarios to reflect the estimated range in water use 
associated with potential development that may occur in the next 20 years (as estimated 
by the City’s Water Department).  These projections of water demand were updated from 
the 2005 UWMP for the following two reasons: (1) in order to extend the projections out 
to the year 2030 (as is required by SB 610) and (2) to incorporate changes to UCSC’s 
future demand projections in accordance with the modified 2005 LRDP (i.e., pursuant to 
the 2005 LRDP Final EIR and the Settlement Agreement).   
 
The two demand projections presented for the City’s water service area, referred to herein 
as Updated UWMP Scenario 1 and Updated UWMP Scenario 2, are meant to reflect the 
high-end and low-end of plausible water demand growth within the entire service area 
(including the Project Site).  Updated UWMP Scenario 1 represents the higher-end of the 
potential range in water demands, while Updated UWMP Scenario 2 represents the 
lower-end of the potential range in water demands.  The primary difference between 
these two scenarios is the assumed growth rate of new development within the City’s 
service area. Updated UWMP Scenario 1 anticipates a 0.8% annual increase in the City’s 
three largest customer classes (residential, business, and irrigation), which is consistent 
with general plans for the City’s service area.1   Updated UWMP Scenario 2 anticipates a 
0.4% annual increase in these customer classes, which is consistent with historical trends 
in growth.2   Actual decisions regarding the planning and approval of any future 
development within the City’s service area will be determined by the appropriate land 
planning agencies.   
   
This WSA projects that water demand for the Project at full buildout will be 100 million 
gallons per year (“mgy”) and that this water demand will be realized by 2020 (see 
Table 1).  The City’s Water Department estimates that total water demand for the entire 
service area in 2030 (including the Project) will range from 4,222  mgy to 4,356 mgy 
(Updated UWMP Scenarios 2 & 1, respectively; see Table 2).  As such, water demand 
associated with other development planned within the City’s service area (i.e., not 
including the Project) is expected to increase by between 222 mgy and 356 mgy by 2030.   

1.2. WATER SUPPLY 

Water served by the City originates from rainfall, surface runoff, and groundwater 
infiltration occurring within watersheds located in Santa Cruz County.  The City’s four 
current water sources include:  

(1) Surface water diversions from creeks and natural springs on the North Coast,  

                                                 
1 The 0.8% annual growth rate is from the 2005 UWMP and based on general plans that were approved for 
the City, Santa Cruz County, and the City of Capitola at the time that the 2005 UWMP was prepared.  The 
City is currently in the process of updating its general plan and will evaluate changes to its water demand 
projections related to the new general plan in its forthcoming 2010 UWMP update. 
2 The 0.4% annual growth is based on actual residential growth rates presented in the 2005 UWMP 
experienced between 1997 and 2004. 
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(2) Surface water diversions from the San Lorenzo River,  

(3) Surface water from Loch Lomond Reservoir (which is used primarily to collect 
and store water from the Newell Creek watershed, but also stores water from the 
San Lorenzo River), and  

(4) Groundwater produced by the Live Oak Wells (which is extracted from the 
Purisima Formation).   

 
The City does not import water from outside of Santa Cruz County. 
 
These four water supplies provide the City with approximately 4,314 mgy during normal 
hydrologic years.  The percentage of total supply that is available from the City’s four 
water supply sources is: 25% from the North Coast Stream Diversions, 47% from the San 
Lorenzo River, 24% from the Loch Lomond Reservoir, and 4% from the Live Oak Wells. 
3   Table 3 lists the City’s future water supply availability for normal and dry years from 
these local sources based on the City’s 2005 UWMP.  Historical production from these 
supplies is shown in Table 4. 

1.3. WATER SUPPLY RELIABILITY 

The primary water reliability problem currently facing the City’s water supply system is 
the lack of adequate water supply during droughts.  This problem stems from two factors: 
(1) a wide range in the yield of surface water sources from year to year, and (2) limited 
surface water storage capacity.  Furthermore, as a coastal system, the City’s groundwater 
supply is particularly vulnerable to seawater intrusion.  Although there appears to be no 
immanent threat to the City’s groundwater supply under normal operating conditions, if 
all users continue to pump groundwater at the present cumulative rate, the City’s future 
use of groundwater to meet peak demands during dry years may be compromised. 
 
In normal and wet years when rainfall and runoff are abundant, base flows in the coast 
watershed and associated river sources are restored by winter rains, and Loch Lomond 
Reservoir is typically replenished to full capacity with runoff from the Newell Creek 
watershed (Santa Cruz, 2006). The water system, however, is vulnerable to shortage in 
drought years when the San Lorenzo River and North Coast sources run low.  In single 
dry years, the system relies heavily on water stored in Loch Lomond to satisfy demand, 
which draws down the reservoir level lower than usual and depletes available supply in 
the event of a subsequent dry year.  In multiple dry year, or critical drought conditions, 
the combination of very low surface flows in the North Coast streams and San Lorenzo 
River combined with depleted supply stored in Loch Lomond Reservoir reduces the 
City’s available supply to a level which cannot support average dry season demands, 
even with an increase in groundwater production.   

                                                 
3 Note that these percentages reflect the potential capacity of each of the City’s four water supply sources, 
which is different from the percentage of the City’s actual supply that is currently produced by each source. 

Water Supply Assessment 3 15 September 2009 



City of Santa Cruz    
Sphere of Influence Amendment  

 

1.4. NORMAL YEAR SUPPLY AND DEMAND COMPARISON 

This WSA concludes that in a normal year the City’s supplies are sufficient to meet the 
demands of the Project and the City’s existing and planned future uses through at least 
the year 2025.  However, depending upon the rate of water demand growth, the City’s 
water supplies may, during a normal year, be insufficient to fully support the demands of 
the Project and the City’s other existing and planned future uses after 2025.  The 
evaluations presented herein indicate that if water demand increases as is projected in 
Updated UWMP Scenario 1, which anticipates a 0.8% annual increase in the City’s three 
largest customer classes and is consistent with general plans for the City’s service area, 
the City will not be able to meet the demand of the Project and the City’s existing and 
planned future uses beyond 2025 in a normal year.  However, even under this high-end 
water demand growth rate, the magnitude of projected shortfall represent less than 1% of 
the City’s total projected demand in 2030, or 42 mgy during a normal year.  
 
If water demand increases as is projected in Updated UWMP Scenario 2, which 
anticipates a 0.4% annual increase in customer classes, and is consistent with historical 
trends in growth, the City will be able to meet the demands of the Project and other 
existing and planned future uses through the year 2030 (i.e., the 20 year evaluation 
horizon for this WSA).    

1.5. DRY YEAR SUPPLY SHORTFALL 

This WSA concludes that the City does not have sufficient water to meet current or future 
projected water demand during dry years, irrespective of development of the Project.  
This finding is consistent with the 2005 UWMP findings and the conclusions presented in 
the 2003 Integrated Water Plan (“IWP”), which state that: “The City’s water system is 
grossly inadequate to meet current demand under drought conditions.” (Gary Fiske & 
Associates, 2003).  It is important to note that the discussion below focuses on annual 
water supply shortfalls, and does not address peak season cutbacks, which can be 
significantly greater than the annual supply shortfall due to seasonal variations in demand 
and supply, and limitations on the City’s water storage facilities.   
 
Supply deficits projected in this WSA for the City’s water system (including the Project 
and other planned development throughout the service area) are projected to be the 
greatest during the second year of a multiple year drought.  Supply deficits projected for 
2010 range from 30% (Updated UWMP Scenario 2) to 31% (Updated UWMP 
Scenario 1).  In 2030 this shortfall is projected to range from 36% (Updated UWMP 
Scenario 2) to 38% (Updated UWMP Scenario 1).  Thus the maximum projected supply 
shortfall presented in this WSA occurs in the year 2030 under Updated UWMP 
Scenario 1, with a total supply deficit of 1,656 mgy.  Compared to the Project demand of 
100 mgy and a maximum estimated future development demand of 356 mgy (Updated 
UWMP Scenario 1), it is evident that most of the City’s dry year supply shortfall is due to 
existing uses.  Even in the “worst-case scenario” multiple year drought in 2030, (i.e., 
Updated UWMP Scenario 1), implementation of the Project accounts for only 6% of the 
supply shortfall (100 mgy out of 1,656 mgy), while other new development accounts for 
21% of the supply shortfall (356 mgy out of 1,656 mgy) and existing users account for 
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72% of the supply shortfall (1,200 mgy out of 1,656 mgy).  Thus the demand of the 
Project would increase the City’s 2030 waters supply shortfall by up to 2% of the total 
demand (100 mgy out of 4,356 mgy). 

1.6. ALTERNATIVE WATER SUPPLIES  

The City has been actively considering possible new water supplies for many years.  In 
2003, the City produced an IWP that evaluated potential water supply strategies.  The 
IWP identified three preferred strategies for managing the City’s water supply and 
demand to address the current supply deficit during dry years.  These strategies include: 
(1) water conservation, (2) curtailment of water demand up to 15% during drought 
conditions, and (3) desalination of seawater.  As of the 2005 UWMP, the City had 
achieved 153 mgy of conservation toward its goal of 282 mgy in 2010.  The City has also 
recently completed testing of a one-year pilot desalination project (in April 2009) and 
will begin environmental review of the full-scale desalination plant in Fall 2009.   
 
While these three strategies will provide additional dry year supplies for current 
customers, they do not entirely address additional future water supply shortfalls that 
would result from new growth within the service area due to the Project and/or to other 
planned development within the City’s service area.  For example, the desalination plant 
included in the IWP is designed to alleviate dry year supply shortfalls for existing 
customers, however the plant could conceivably be expanded to provide normal year or 
dry year water for new development.  Thus strategies to address potential future water 
supply deficits due to additional growth within the City’s service area (e.g., from the 
Project and/or other development) were considered as part of the IWP, but all final 
decisions related to water supplies for new customers were left for consideration by 
future decision-makers on an as-needed basis.  If the Project and/or other new 
development results in increased demand on the City’s water system, the City will need 
to develop new dry year water supplies or accept increased cutbacks during dry years up 
to 7% (or 456 mgy) in 2030 under Updated UWMP Scenario 1.  As discussed above, 
depending on actual development within the City’s service area through the year 2030, 
the City may also face a supply deficit during normal years of up to 42 mgy under 
Updated UWMP Scenario 1.  Potential supply alternatives that could be evaluated to 
support new development and to limit future curtailment at a maximum level as demand 
grows in the future could include:  
 

• Expanded desalination capacity, 
• Water recycling, 
• Groundwater recharge, 
• Reservoir expansion, 
• Aquifer storage and recovery, and 
• Off-stream storage. 

 
The City has evaluated over 30 different supplemental water supply options in the past, 
including many of those in the list above, and has previously determined them to be 
inadequate, infeasible, or too costly.  However, these and other supply alternatives may 
need to be re-evaluated in the future to avoid increased dry year cutbacks due to new 
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development (including the Project), and potentially to augment the City’s water supplies 
if future development is approved at a rate greater than can be accommodated by the 
City’s existing normal year water supply.   
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2. INTRODUCTION 

2.1. REGULATORY BACKGROUND 

In 2001, Senate Bills 610 and 221 (“SB 610” and “SB 221”) amended California State 
Law to improve the linkage between land use decisions made by cities and counties and 
water supply availability.   
 
SB 610, in particular, requires that a Water Supply Assessment (“WSA”) be prepared by 
a water supplier and incorporated into environmental documentation for a proposed 
project if, among other things: 

(1) The project is subject to the California Environmental Quality Act (“CEQA”), 
and  

(2) The project is a proposed development including more than 500 residential 
units, 500,000 square feet (“sq ft”) of retail space, 250,000 sq ft of office 
space, or if the project is expected to use an equivalent amount of water.  

 
Pursuant to SB 221, a Water Supply Verification (“WSV”) must also be completed prior 
to a city or county’s approval of a tentative map, parcel map, or development agreement 
for a subdivision of 500 dwelling units or more.  Thus, the local planning agency may not 
approve a proposed residential development unless the water supplier has verified that 
sufficient water is available to support the project. 
 
The intent of SB 610 and SB 221 is to promote collaborative planning between local 
water suppliers and cities and counties.  Both statues require that detailed information 
regarding water availability be documented and submitted to the decision-making body 
prior to approval of specified large development projects.  Furthermore, SB 610 and 
SB 221 require that this information be included in the administrative record that serves 
as the evidentiary basis for an approval action by the city or county on such projects.  In 
this way, WSAs and WSVs link water supply reliability with land use planning.   

2.2. PRIOR EVALUATION OF THE ABILITY TO SUPPORT FUTURE DEVELOPMENT 

In response to the passage of SB 610 and 221, the City of Santa Cruz (“City” or “Santa 
Cruz”) prepared a study Adequacy of Municipal Water Supplies to Support Future 
Development in the City of Santa Cruz Water Service Area (Santa Cruz, 2004).  The 
purpose of this study was to provide a broad assessment of the adequacy of the Santa 
Cruz water system, which is widely acknowledged as already at risk of shortage in dry 
years, to continue to support the type and amount of future development being envisioned 
by the land planning agencies within the City’s water service area.   
 
A comparison of the City’s current water supplies to the existing demand at that time 
showed that, during normal years, the City has approximately 300 million gallons per 
year (“mgy”) of remaining capacity to support future development (Santa Cruz, 2004).  
However, significant discussion was given in the City’s 2004 study to the issue of dry 
year supplies and how the known dry year supply deficits should factor into decisions 
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regarding future growth.  Two methods were proposed for evaluating the City’s supply 
sufficiency during dry years.  The first approach focused on defining a “Maximum 
Acceptable Level of Shortage,” taking into account the worst-case scenario drought and 
the probability of occurrence over different time periods (i.e., the recurrence interval).  
The second proposed method focused on the “Annual Use of Loch Lomond,” which is 
the City’s only major water source that is not presently being used at maximum capacity.  
Loch Lomond Reservoir is also the City’s only surface water reservoir and thus is critical 
to meeting dry year demands.   
 
Based on the second approach listed above, “Annual Use of Loch Lomond,” combined 
with historical water supply and demand information, the City determined that the water 
system could accommodate approximately 300 mgy growth in demand before reaching 
the maximum capacity of the current supply system.4  The City acknowledged that this 
increased demand would increase future drought hardships on existing customers, but 
that these effects may be acceptable depending on the City’s tolerance for drought 
cutbacks.  The issue of maximum acceptable level of shortage was not resolved as part of 
the Adequacy of Municipal Water Supplies to Support Future Development in the City of 
Santa Cruz Water Service Area study and is something that may be evaluated by the City 
at some time the future.   

2.3. PROJECT BACKGROUND  

This WSA has been prepared pursuant to Water Code Section 10910 et. seq. to support 
the City’s application to the Santa Cruz Local Agency Formation Commission 
(“LAFCO”) to amend the City’s Sphere of Influence (“SOI”).  The SOI amendment 
project (“Project”) has been proposed for the purpose of providing extraterritorial water 
and sewer services to a 374-acre portion of the University of California Santa Cruz 
(“UCSC”) main campus (see Figure 1).  UCSC plans to develop this area as part of its 
2005 Long Range Development Plan (“2005 LRDP”).  The Draft 2005 LRDP was 
originally prepared in January 2005.  Following environmental review, the final version 
of the 2005 LRDP (“Final 2005 LRDP”) was adopted by the University of California 
Regents (“Regents”) in September 2006.  Subsequent litigation of the 2005 LRDP Final 
Environmental Impact Report (“EIR”) resulted in a settlement agreement (“Settlement 
Agreement”) that was reached by parties involved in the litigation of the 2005 LRDP 
Final EIR.  The “Project,” as defined for this WSA, includes all new development 
proposed by UCSC within the SOI amendment area (i.e., outside of the City’s current 
SOI, shown in Figure 2) as identified in the Final 2005 LRDP and the Settlement 
Agreement.  For the purposes of this document, the term “modified 2005 LRDP” will be 
used to identify the current long-range development plan as modified by the Final 2005 
LRDP and the provisions of the Settlement Agreement.  
 

                                                 
4 The estimated 300 mgy was based on a five year average historical water demand of approximately 
4,000 mgy between 1999 and 2003.  Using the historical relationship between system demand and 
production from Loch Lomond, the City estimated the water system capacity to be approximately 4.3 
billion gallons per year, which correlated with the maximum withdrawal from Loch Lomond allowed by 
the current State Water Resources Control Board license.   
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This section describes the Project, the City’s existing SOI and water service area, the 
Project location, and the need for water service within the Project Site.  

2.3.1 Project Definition 
The “Project” is defined as the SOI amendment project.  The Project is being undertaken 
in accordance with the provisions of the Settlement Agreement (i.e., pursuant to the 
“modified” 2005 LRDP, as referred to herein)5 .  In order to provide water service to this 
portion of the UCSC main campus that is located outside of the current SOI, the City 
must expand its SOI to include the new development area.  This new development area is 
referred to by UCSC as the “North Campus” area and referred to herein as the “Project 
Site”.  Thus, the “Project,” as defined for this WSA, includes all development planned for 
the North Campus area in the current version of the 2005 LRDP.   

2.3.2 City of Santa Cruz Sphere of Influence and Water Service Area 
LAFCOs were created by state law, in 1963, to regulate the boundaries of cities and 
special districts.  The purpose of establishing LAFCOs were to promote the orderly 
development of local government agencies and efficient provision of services, to guide 
development away from prime agricultural land, and to discourage urban sprawl.  One of 
Santa Cruz LAFCO’s many responsibilities is to develop and determine an SOI for each 
local governmental agency within Santa Cruz County.  The SOI is a plan for the probable 
future physical boundaries and service area of a local governmental agency.  The City’s 
current SOI is shown in Figure 2. 
 
In 2006, Santa Cruz LAFCO adopted a water service boundary map for the City that 
included all properties within the City or County urban service areas that received water 
service from the City’s water system.  The City’s water service area (shown in Figure 3) 
is approximate 30 square miles and includes all lands within City limits, adjoining 
unincorporated areas of Santa Cruz County, a small part of the City of Capitola, and 
coastal agricultural lands north of the City (Santa Cruz, 2006).  As shown on Figures 2 
and 3, the City’s water service area covers a larger geographical area than the current 
SOI. 
 
Water service is provided by the City’s Water Department throughout its water service 
area to approximately 21,000 residential accounts, 2,200 commercial, industrial, and 
institutional accounts, and 500 irrigation accounts (Santa Cruz, 2006).  Water service is 
also provided to the existing developed portions of the UCSC main campus.   

2.3.3 Project Location 
Santa Cruz is located on the central coast of California, along the northern border of 
Monterey Bay, and approximately 75 miles south of the City of San Francisco.   
The UCSC main campus in located in northwestern Santa Cruz and is bisected by the 
City’s northern boundary.  The UCSC main campus is divided into four areas: the North 
Campus, the Upper Campus, the Central Campus, and the Lower Campus.  The Lower 
                                                 
5 As  mentioned above, the term “modified” 2005 LRDP is used within this WSA in reference to the 
current adopted long-range development plan (UCSC, 2006a), including the provisions specified in the 
2005 LRDP Final EIR (UCSC, 2006b) and the Settlement Agreement. 
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Campus and Central Campus are both mostly developed and are located within the Santa 
Cruz city limits.  The North Campus and Upper Campus are primarily undeveloped and 
are located within unincorporated Santa Cruz County.   
 
The 374-acre site included in the Project (Assessor Parcel Numbers 061-321-40 and 062-
041-49), referred to as “Site” or “Project Site” herein, is located north of the existing 
developed portions of the UCSC main campus, as shown on Figure 1.  The Project Site 
covers most of the North Campus area to the east of Empire Grade and is bordered by the 
developed UCSC campus to the south, the City-owned Pogonip property to the east, the 
undeveloped Upper Campus to the north, and existing residential development to the 
west.  The Project Site is located outside of the City’s jurisdictional limits, and no 
annexation is proposed as part of this Project (Santa Cruz, 2009a).   
 
The Project Site is primarily undeveloped and presently contains mostly forested lands.  
Small portions of UCSC’s Colleges 9/10 and Crown Merrill Apartment complex are 
located within the Project Site.  The Project Site also contains a network of UCSC 
constructed fire break gravel roads, underground water lines, a water system pump 
station, fire hydrants, and abandoned water tanks.  Campus development and expansion 
that is planned for this area is described in UCSC’s Final 2005 LRDP, as further 
discussed below (Santa Cruz, 2009a).  The Project Site is not located within the City’s 
current SOI.  

2.3.4 UCSC’s 2005 Long Range Development Plan 
On 21 September 2006, the University of California Regents (“Regents”) adopted the 
Final 2005 LRDP for the UCSC campus after certification of the 2005 LRDP Final EIR.  
The Final 2005 LRDP identifies UCSC’s campus goals and development objectives and 
provides a map of the proposed campus land uses through the year 2020.  The Final 2005 
LRDP is a planning framework for the development that is anticipated to accommodate 
the academic, research, student, and faculty services through the academic year 2020-
2021.  As part of the Final 2005 LRDP, UCSC campus enrollment is expected to reach 
approximately 19,500 students by the year 2020 (current enrollment is approximately 
15,000 students).  In order to provide for this increased enrollment, the 2005 LRDP Final 
EIR allowed for a total of 9,556 on-campus housing units (or beds) for students, faculty 
and staff, and approximately 8,242,400 gross sq ft of building area (UCSC, 2006a).6   
These plans were approximately 22% lower than the original plans included in the 2005 
LRDP Draft EIR.  Litigation of the 2005 LRDP Final EIR resulted in a comprehensive 
settlement agreement (“Settlement Agreement”) that was reached by all parties in the 
lawsuit.  The provisions of this agreement, described below, are referred to herein as the 
“modified 2005 LRDP.”  

2.3.5 Comprehensive Settlement Agreement 
The 2005 LRDP Final EIR was legally challenged in 2007 by several entities, including 
the City of Santa Cruz.  A ruling by the Santa Cruz County Superior Court in City of 
Santa Cruz et al. v. Regents of the University of California et al. (CV 155571, 

                                                 
6 Values from UCSC (2006a) volume IV; available online at http://lrdp.ucsc.edu/final-eir.shtml. 

Water Supply Assessment 10 15 September 2009 



City of Santa Cruz    
Sphere of Influence Amendment  

 

consolidated with Case No. CV155583) concluded that additional analyses relating to 
water supply, housing, and traffic mitigation were required.  In August 2008, a 
Settlement Agreement was executed by all parties to resolve the lawsuits.  The Settlement 
Agreement was entered as a final judgment of the Court, thereby superseding the 
previous court ruling.   
 
The following key provisions of the Settlement Agreement will be implemented by 
UCSC and the City in connection with future development under the 2005 LRDP (Santa 
Cruz, 2008).  A copy of the Settlement Agreement is included in Appendix A.  As 
mentioned above, for the purposes of this document, the term “modified 2005 LRDP” 
will be used to identify the Final 2005 LRDP as modified by the provisions of the 
Settlement Agreement.   

• Enrollment:  Enrollment of full-time equivalent (“FTE”) on campus 3-quarter 
average (e.g., fall, winter, and spring) undergraduate students will not exceed 17,500.  
Total on-campus combined graduate and undergraduate enrollment will not exceed 
19,480 in academic year 2020-2021. 

• Housing:  UCSC will provide 7,125 beds for student enrollment up to 15,000 and 
will provide additional housing to accommodate 67 percent of new-student 
enrollment above 15,000.  This results in provision of a total of 10,125 available beds 
at UCSC and a total enrollment of 19,500. 

• Water and Sewer Services:  The City and UCSC will concurrently apply to the Santa 
Cruz LAFCO for an SOI amendment and for extraterritorial water and sewer services 
for the North Campus area (shown on Figure 1) to allow for the development of 
3,175,000 gross sq ft of additional building space as described in the modified 2005 
LRDP.  The City’s application is for the SOI amendment.  UCSC’s application is for 
extraterritorial water and sewer services for the North Campus area.  The Settlement 
Agreement stipulates the following four conditions: 

• UCSC will pay a fee for increased water use (equivalent to the City’s “system 
development charges”) to cover its proportional share of the City's development 
of new sources of water supply; 

• UCSC will implement 19 high priority water conservation projects (MWM, 2007) 
within five years of adoption of the Settlement Agreement; 

• UCSC will comply with service area-wide water restrictions and mandatory use 
curtailment imposed by the City in response to declaration of a water shortage 
emergency; and 

• If the City establishes a service area-wide moratorium on new connections 
because of a water shortage emergency condition, UCSC will not increase its 
water demand on the City’s water system from any UCSC-owned properties, with 
the exception of UCSC housing projects already under development, while the 
moratorium remains in effect.   

• Traffic:  UCSC will pre-pay its proportional share of roadway infrastructure 
improvements associated with the addition of 3,900 average daily trips (“ADT”) to 
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the main campus (for a total of 28,700), generated by the 2005 LRDP.  UCSC will 
also pay for existing ADT related to its 2300 Delaware Avenue property, and for new 
ADT at the Marine Sciences campus as ADT generating development is approved at 
the rate then in effect.  The ADT will be based on the City’s Traffic Impact Fee 
program and will be equal to the fee paid by private developers. 

• 2005 LRDP EIR:  UCSC will not rely on the 2005 LRDP EIR water or housing 
analyses for purposes of approving projects implementing the 2005 LRDP.  The City 
understands this portion of the settlement only to prohibit reliance on the 2005 LRDP 
EIR housing analysis as it relates to off-site housing.  The adequacy of traffic 
mitigation is resolved by the Settlement Agreement. 

 
Pursuant to the provisions of the Settlement Agreement, the City submitted an application 
to amend the City’s SOI to Santa Cruz LAFCO in October 2008. 

2.3.6 Need for Water Services within the Project 
The Project Site has an existing point of connection with the City water system, which is 
presently used for fire protection and to serve water to the College 9/10 and Crown-
Merrill Apartments.  Development of the land uses called for in the modified 2005 LRDP 
will require additional City water service to support the mix of college, housing, physical 
education and protected landscape/resource land uses proposed by the modified 2005 
LRDP.   
 
The area proposed for inclusion in the City’s SOI (e.g., the Project Site) is in the 
exclusive control of UCSC.  All development and infrastructure facilities necessary to 
accommodate the Project will be approved, designed and constructed by UCSC.  
 
UCSC’s application to the Santa Cruz LAFCO states that, while UCSC does not intend to 
commence immediately, construction of specific development for the Project Site, the 
modified 2005 LRDP has been approved by the Regents as an appropriate land use plan 
to accommodate the academic, research and student/faculty services for a projected 
campus enrollment of 19,500 full-time students by 2020.  Implementation of the modified 
2005 LRDP contemplates that incremental development of the Project Site will be needed 
to support the enrollment growth and will occur throughout the modified 2005 LRDP 
planning horizon based on space demand.  At this time, there are no UCSC-proposed site-
specific development plans for the Project Site or plans to extend infrastructure to the 
Site. 
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3. PREPARATION OF A WATER SUPPLY ASSESSMENT  

3.1. APPLICABILITY OF SENATE BILL 610 TO THE PROJECT 

Water Code Section 10910 

 (a) Any city or county that determines that a project, as defined in Section 10912, is subject 
to the California Environmental Quality Act (Division 13 (commencing with Section 
21000) of the Public Resources Code) under Section 21080 of the Public Resources Code 
shall comply with this part. 

Water Code Section 10912 

For the purposes of this part, the following terms have the following meanings: 

(a) "Project" means any of the following: 

(1) A proposed residential development of more than 500 dwelling units. 

(2) A proposed shopping center or business establishment employing more than 1,000 
persons or having more than 500,000 square feet of floor space. 

(3) A proposed commercial office building employing more than 1,000 persons or having 
more than 250,000 square feet of floor space. 

(4) A proposed hotel or motel, or both, having more than 500 rooms. 

(5) A proposed industrial, manufacturing, or processing plant, or industrial park planned 
to house more than 1,000 persons, occupying more than 40 acres of land, or having 
more than 650,000 square feet of floor area. 

(6) A mixed-use project that includes one or more of the projects specified in this 
subdivision. 

(7) A project that would demand an amount of water equivalent to, or greater than, the 
amount of water required by a 500 dwelling unit project. 

 
The City is currently in the process of preparing an EIR for the Project as required by 
CEQA.  The Project consists of provision of extraterritorial water and sewer service to 
the North Campus of UCSC that would allow development including up to 3,175,000 
gross sq ft of development and approximately 3,400 new housing units / beds.7   The 
water demand for the Project is projected to be approximately 100 mgy by the year 2020 
(see Table 1).  Because the Project is: (a) subject to CEQA, and (b) expected to demand a 
volume of water greater than the amount of water required by a 500 dwelling unit project 
(i.e., approximately 40 mgy8), a WSA is required for the Project.  

3.2. RESPONSIBILITY FOR PREPARATION OF THE WSA 

Water Code Section 10910 

(b) The city or county, at the time that it determines whether an environmental impact report, 
a negative declaration, or a mitigated negative declaration is required for any project 

                                                 
7 New beds are based on Table 1B from ARUP (2006).  New development is rounded up from the value 
listed in Table 1C from ARUP (2006); see Appendix B. 
8 This estimate is based on the average use in Santa Cruz of about 80,000 gallons per home per year.   
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subject to the California Environmental Quality Act pursuant to Section 21080.1 of the 
Public Resources Code, shall identify any water system that is, or may become as a result 
of supplying water to the project identified pursuant to this subdivision, a public water 
system, as defined in Section 10912, that may supply water for the project. If the city or 
county is not able to identify any public water system that may supply water for the 
project, the city or county shall prepare the water assessment required by this part after 
consulting with any entity serving domestic water supplies whose service area includes 
the project site, the local agency formation commission, and any public water system 
adjacent to the project site. 

 
Water supplied to UCSC is delivered through the City’s existing water system.  Water 
demand for the Project is expected to be met by water supplied by the City through its 
existing water system.  As such, the City is responsible for the preparation of a WSA for 
the Project.  Erler & Kalinowski, Inc. (“EKI”) has prepared this WSA on behalf of the 
City, pursuant to an agreement dated 16 June 2009.  This WSA is not intended to be 
relied upon by any party or entity other than the City without the express written consent 
from EKI.    
 
According to the Final 2005 LRDP (UCSC, 2006a), UCSC may, if necessary, augment 
water supplied by the City with groundwater produced from wells located on the UCSC 
main campus or other non-potable supplies such as recycled water or rainwater to support 
the Project.  These potential additional water supplies are not included in the water 
supplies evaluated as part of this WSA as they will not be supplied by the City and are 
therefore not required to be evaluated pursuant to SB 610.   

3.3. RELIANCE ON THE URBAN WATER MANAGEMENT PLAN 

Water Code Section 10910 

 (c) (1) The city or county, at the time it makes the determination required under Section 
21080.1 of the Public Resources Code, shall request each public water system identified 
pursuant to subdivision (b) to determine whether the projected water demand associated 
with a proposed project was included as part of the most recently adopted urban water 
management plan adopted pursuant to Part 2.6 (commencing with Section 10610). 

 (2) If the projected water demand associated with the proposed project was accounted 
for in the most recently adopted urban water management plan, the public water system 
may incorporate the requested information from the urban water management plan in 
preparing the elements of the assessment required to comply with subdivisions (d), (e), 
(f), and (g). 

 
Future UCSC water demands (including demands for the Project) accounted for in the 
City’s 2005 Urban Water Management Plan (“2005 UWMP”) were based on the Draft 
2005 LRDP that envisioned 21,000 total students, which was later revised as part of the 
environmental review process (see Section  2.3.4).  As such, information from the 2005 
UWMP has been used in this WSA to fulfill requirements outlined in Water Code Section 
10910 (d), (e), (f), and (g).  Information from the City’s 2005 UWMP has been 
supplemented by additional details from the Integrated Water Plan (“IWP”) and other 
relevant documents prepared by the City other agencies, and updated with new 
information provided by City staff.  Modifications to the water demand for the Project 
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and the City’s entire service area that were made as part of this WSA are described in 
Sections  4 and  5. 

3.4. COMPONENTS OF A WATER SUPPLY ASSESSMENT  

The primary purpose of a WSA is to evaluate whether sufficient water is available to 
meet projected future demands within a water supplier’s service area, including demands 
associated with the proposed project.  The WSA must assess the sufficiency of water 
supplies during normal and dry hydrologic years.   The following information provides 
the basis for a WSA: 

• Projected water demands associated with the proposed project, 

• Total water demands projected for the entire service area of the water supplier 
over the next 20 years, and 

• Total projected water supplies available to the water supplier over the next 20 
years. 

 
In order to assess the sufficiency of the City’s water supplies to meet the demands of the 
Project, in addition to the City’s existing and future planned uses, the following 
information is included in this WSA: 

• Water Demand: Projected demand on the City’s water system attributed to the 
Project, in addition to the City’s existing and future planned uses, in 5-year 
intervals over a 20 year period; 

• Water Supply Entitlements: Identification of the City’s water supply entitlements; 

• Historical Supply: Historical water supply volumes for the City’s water system;  

• Groundwater Supply: 

• A description of the groundwater basins that will be used to supply the 
Project,  

• A summary of the California Department of Water Resources’ 
determination regarding overdraft of the groundwater basin, 

• Historical groundwater production by the City’s water system,  

• Future anticipated groundwater production by the City’s water system, and 

• An analysis of the sufficiency of groundwater supplies to meet the 
Project’s demand; 

• Projected Supply: Projected water supply volumes for the City’s water system 
during normal years, single dry years, and multiple dry year periods, in 5-year 
intervals over a 20 year period; 

• Supply Sufficiency Determination: A determination of the sufficiency of supply 
to meet the projected demands on the City’s water system, including the demands 
of the Project,; and 
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• Additional Supply: Plans for acquiring additional water supplies and the measures 
that are being undertaken to develop these supplies. 

 
These elements are discussed in Section  4 through  9 below. 
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4. CITY OF SANTA CRUZ SERVICE AREA WATER DEMAND 

The City’s 2005 UWMP presented three different water demand projections for the 
City’s service area based on the Water Demand Investigation (MWM, 1998) and two 
other plausible scenarios of potential water demand growth between 2005 and 2020.  All 
three of these projections included estimates for future water use by UCSC, including that 
associated with the Draft 2005 LRDP (e.g., as reported in the 2005 LRDP Draft EIR, 
prior to completion of environmental review and the Settlement Agreement).  A brief 
summary of each of these three water demand projections for the City’s water system is 
provided below, followed by a discussion of the updated demand forecasts used for the 
purpose of this WSA (“Updated UWMP Scenarios 1 & 2”).   

4.1. WATER DEMAND INVESTIGATION PROJECTIONS 

In 1997, the City contracted with Maddaus Water Management (“MWM”) to prepare a 
long-range water demand forecast for the City’s service area.  The product of this study, 
the Water Demand Investigation, was completed in 1998.  To project future growth in the 
City’s water customer accounts, the Water Demand Investigation utilized then-current 
information on local population and employment trends published by the Association of 
Monterey Bay Area Governments (“AMBAG”), and demographic data and land use 
information from the existing general plans (from the City of Santa Cruz, Santa Cruz 
County, and the City of Capitola).  MWM analyzed water use records maintained by the 
City and estimated water savings due to recent plumbing code changes in order to project 
future water use for each of the City’s customer categories.  The resulting water demand 
projection estimated that total annual water demand for the City’s service area would 
reach more than 4.8 billion gallons in 2005 and increase to over 5.3 billion gallons in 
2030 (Santa Cruz, 2006). 

4.2. URBAN WATER MANAGEMENT PLAN PROJECTIONS 

As part of the 2005 UWMP, the City compared the total water demand projected for 2005 
by MWM (1998) to actual measured water use within the City’s service area in 2005.  
This comparison showed that the MWM projections had overestimated 2005 water 
demand by 952 mgy (or 24%).  In order to reconcile this difference, the 2005 UWMP 
presented two additional projections (i.e., scenarios) of potential water demand growth 
between 2005 and 2020: 

(1) Scenario 1 assumed that the City’s accounts for the three largest customer classes 
(residential, business, and irrigation) would grow at an annual rate of 0.8% (i.e., 
in proportion to the amount of growth envisioned in existing housing elements 
from general plans for the City and County of Santa Cruz and the City of 
Capitola), and that water use at UCSC would increase by 2020 as predicted in the 
draft 2005 LRDP (UCSC, 2005a).    

(2) Scenario 2 assumed that the City’s accounts would increase at a lower annual rate 
of 0.4% (based on actual growth rates experienced since 1997), and that water use 
at UCSC would increase at half the rate predicted in the Draft 2005 LRDP 
(UCSC, 2005a). 
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Both of the 2005 UWMP scenarios included 130 mgy of projected conservation savings 
through the year 2010, in accordance with the conservation savings estimated as part of 
the City’s Water Conservation Plan (Gary Fiske & Associates, 2000).  Neither of the 
2005 UWMP scenarios extended beyond the year 2020, as the City considered these 
projections to be too speculative at that time. 
 
For the purpose of evaluating the sufficiency of Santa Cruz’s water supplies to meet 
future demand, the 2005 UWMP used the more conservative of these two scenarios 
(UWMP Scenario 1), which assumed the higher growth rate of 0.8%.  The comparison of 
the City’s water system supply and demand provided in the 2005 UWMP showed that the 
City would be capable of meeting total annual water needs under normal water conditions 
through the year 2015, but that, at some time between 2015 and 2020, the City’s water 
demand was expected to exceed the system’s capacity.  This same comparison during dry 
years showed that the City’s demands were already exceeding dry year supplies in 2005 
(by 3% in a single dry year and by 31% in a multiple dry year situation), and that the 
deficit was expected to increase over time (Santa Cruz, 2006).  Note that this 31% 
estimated supply deficit in 2005 represents the annual average of supply versus demand, 
and that peak season deficits would be on the order of 46% (Santa Cruz, 2006) 

4.3. UPDATED DEMAND PROJECTIONS FOR THE CITY’S ENTIRE SERVICE AREA 

To meet the requirements of a WSA, water demand for the public water system must be 
projected in 5-year increments over the next 20 years, from the current year.  Because the 
scenarios in the 2005 UWMP (UWMP Scenarios 1 & 2) did not extend to the year 2030, 
as is required for this WSA pursuant to Water Code Section 10910 et. seq., new revised 
demand projections were developed for the City’s service area as part of this WSA.  In 
addition to extending the UWMP scenarios out by 10 years (i.e., to the year 2030), two 
additional modifications were made to the 2005 UWMP scenarios as part of this WSA.  
These modifications include: 

(1) The incorporation of changes to Draft 2005 LRDP water demand projections 
pursuant to the 2005 LRDP Final EIR and the Settlement Agreement, and 

(2) The inclusion of the full volume of the projected water use for UCSC for the 
lower-end scenario (Scenario 2), instead of just half of the UCSC water demand, 
as was assumed in the 2005 UWMP. 

 
These updated water demand projections are referred to herein as “Updated UWMP 
Scenario 1” and “Updated UWMP Scenario 2.”  Table 2 lists the Updated UWMP 
Scenarios 1 & 2 projected water demands for the City’s service area (including the 
Project) in 5-year increments of the next 20 years.  The difference between these two 
updated scenarios is the assumed annual growth rate for new development within the 
City’s service area.  Updated UWMP Scenario 1 assumes an annual growth rate of 0.8% 
in the City’s major water using accounts, while UWMP Scenario 2 assumes an annual 
growth rate of 0.4% for the City’s major water using accounts.  Just as in the original 
2005 UWMP scenarios, the 0.8% annual growth rate in Updated UWMP Scenario 1 is 
based on future development consistent with the general plans for the City, Santa Cruz 
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County, and the City of Capitola, while the 0.4% growth rate in Updated UWMP 
Scenario 2 is based on actual historical growth rate.9    

4.3.1 Revised to Include the Updated 2005 LRDP Environmental Review and 
Settlement Agreement 

At the time that the 2005 UWMP was prepared, UCSC was in the midst of completing its 
2005 LRDP environmental review.  As such, future water demand for UCSC included in 
the 2005 UWMP projections did not incorporate modifications to the Final 2005 LRDP 
from the 2005 LRDP Final EIR or provisions stipulated in the Settlement Agreement.  
Specific details of the 2005 LRDP Final EIR and the Settlement Agreement are presented 
in Section  2.3.4 and  2.3.5, and include the following changes that effect water demands 
for the Project: 

(1) A reduction of enrollment and new development of 22% (from the Draft 2005 
LRDP to the Final 2005 LRDP), 

(2) The addition of 935 new bed spaces at the UCSC main campus (as a result of the 
Settlement Agreement), and  

(3) The implementation of 19 high-priority water conservation measures within the 
existing UCSC main campus (as a result of the Settlement Agreement). 

 
Updates to the City-wide water demand projections due to these changes result in a 
reduction to UCSC’s water demand for the “higher-end” scenario (Scenario 1) and an 
increase in UCSC’s water demand for the “lower-end” scenario (Scenario 2).  Thus, 
adjustments to UCSC’s water demands shown in Table 2 are negative values for Updated 
UWMP Scenario 1 and positive values for Updated UWMP Scenario 2.   
 
Details regarding how these changes effect the projected water demand for the Project 
specifically, are discussed in Section  5. 

4.3.2 Projected between 2020 and 2030 
In order to extend the City’s demand projection out to the year 2030, the City looked at 
the updated AMBAG (2009) population projection recently adopted by the City Council 
and multiplied this additional growth by the average per capita water use projected for 
2010 through 2020 in the UWMP Scenarios 1 & 2.  These extended water demands are 
shown for both scenarios in Table 2 under “Extension from 2020 to 2030.” 
 
AMBAG’s updated population projection (published in 2009) accounts for estimated 
growth within the City’s water service area, including estimated growth at UCSC.  Since 
the estimated growth at UCSC is included in AMBAG’s population projections, the 
“UCSC adjustments” shown in Table 2 are flat between 2020 and 2030.  Instead, it is 

                                                 
9 The 0.8% annual growth rate is based on general plans that were approved for the City, Santa Cruz 
County, and the City of Capitola at the time that the 2005 UWMP was prepared.  The City is currently in 
the process of updating its general plan and will evaluate changes to its water demand projections related to 
the new general plan in its forthcoming 2010 UWMP update.  The 0.4% annual growth is based on actual 
residential growth rates presented in the 2005 UWMP experienced between 1997 and 2004. 
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assumed that any increase in water demand at UCSC between 2020 and 2030 is included 
in the population-based per-capita projections. 
 
With a population of 106,454 projected in 2020 for the City’s water service area and 
estimated per capita water uses of 114 gpd/person for Updated UWMP Scenario 1 and 
108 gpd/person for Updated UWMP Scenario 2, the total projected demand on the City’s 
water system in 2030 is estimated to be between 4,356 mgy and 4,222 mgy, respectively.  
These future water demand projections are estimated to reflect the “potential” future 
water use based on a reasonable estimate of potential future population, and are not 
meant to indicate approval for any future development within the City’s service area, 
including any future development at UCSC.  Such approval must be obtained through the 
appropriate planning process. 
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5. ESTIMATED PROJECT WATER DEMAND AT BUILDOUT 

Water Code Section 10910 

(c) (2) If the projected water demand associated with the proposed project was accounted for 
in the most recently adopted urban water management plan, the public water system may 
incorporate the requested information from the urban water management plan in 
preparing the elements of the assessment required to comply with subdivisions (d), (e), 
(f), and (g). 

(3) If the projected water demand associated with the proposed project was not accounted for 
in the most recently adopted urban water management plan, or the public water system 
has no urban water management plan, the water assessment for the project shall include 
a discussion with regard to whether the public water system’s total projected water 
supplies available during normal, single dry, and multiple dry water years during a 20- 
year projection will meet the projected water demand associated with the proposed 
project, in addition to the public water system’s existing and planned future uses, 
including agricultural and manufacturing uses. 

 
As described above in Section  2.3.1, the “Project” is defined in this WSA as the SOI 
amendment project.  The City is expanding its SOI in order to provide water service to 
portions of the UCSC campus that are currently outside of the City’s SOI, but which are 
planned for development as part of the Final 2005 LRDP.  This area is referred to in the 
modified 2005 LRDP as the North Campus area and is part of the UCSC main campus 
(see Section  2.3.3).  Thus, the water demand for the Project is the water demand 
associated with development located in the North Campus area (i.e., the SOI amendment 
area, or the “Project Site”).10   
 
In order to understand the water demands associated with the Project, Sections  5.1 and 
 5.2 describe the development of water demand projections for the UCSC main campus 
over the past decade.  These demand projections include estimated water use for all of the 
UCSC main campus, including areas that are located both within the City’s current SOI 
and within the SOI amendment area (i.e., the Project Site), through the year 2020.  
Following this background information on total UCSC water use, Section  5.3 discusses 
the methodology used to identify the incremental water demand specifically associated 
with the Project (i.e., the SOI amendment area). 
 
Water demand projections for all of UCSC (including the UCSC main campus) have 
been prepared or updated on the following four occasions in the last 11 years: 

(1) As part of the City’s Water Demand Investigation (MWM, 1998), 

(2) As part of the 2005 LRDP Draft EIR (UCSC, 2005b), 

(3) As part of the 2005 LRDP Final EIR (UCSC, 2006b), 

(4) As a result of the Settlement Agreement (2008). 

                                                 
10 As part of the Settlement Agreement, UCSC has committed to implement 19 high-priority conservation 
measures.  Because this commitment is a direct result of the Project, it has been incorporated into the 
Project water demands presented in this WSA. 
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As discussed in Sections  3.3 and  4.2 above, water demands for UCSC (including the 
UCSC main campus and therefore the Project, as well as other UCSC-owned facilities) 
were included in the City’s 2005 UWMP.  More specifically, the 2005 UWMP scenarios 
were based on water demand projections for UCSC from the 2005 LRDP Draft EIR, 
which is higher and, therefore, the most conservative of the three most recent demand 
projections.  As discussed in Section  4.3, the lower-end scenario included in the 2005 
UWMP (UWMP Scenario 2) included only half of the water demands for UCSC.  As part 
of this WSA, however, both the lower-end and the higher-end scenarios (Updated UWMP 
Scenarios 2 & 1, respectively) include the full estimated increase in water use by UCSC 
based on the modified 2005 LRDP.  Although these savings will be achieved within the 
existing UCSC main campus, they are a direct result of the Project and therefore have 
been included as part of the Project water demand in this WSA. 

5.1. WATER DEMAND INVESTIGATION  

Water demand projections prepared as part of the Water Demand Investigation (MWM, 
1998) included up to 408 mgy of water use by UCSC, an increase of 87 mgy over the  
2005 water use of 321 mgy projected for UCSC by MWM (1998).  As described in 
Section  4.1, this projection was based on local population and employment trends 
published by AMBAG in 1997, demographic data and land use information from the City 
and County of Santa Cruz and the City of Capital general plans, and estimates of water 
conservation savings from recent plumbing code changes.  This projection proved to be a 
high estimate of demand growth, with UCSC’s actual water use in 2005 averaging 
approximately 205 mgy instead of the projected 321 mgy (Santa Cruz, 2006).11   The 
reason for this overestimation was primarily due to the 1988 LRDP population 
projections, which assumed a “maximum housing scenario” that envisioned over 12,000 
population residing on campus by 2010.   

5.2. 2005 LRDP EIR PROJECTIONS AND THE SETTLEMENT AGREEMENT 

Based on the original 2005 LRDP land use plans, the 2005 LRDP Draft EIR estimated a 
total water demand of 365 mgy for the UCSC main campus (UCSC, 2005b).  This 
represents an incremental increase of approximately 159 mgy over the then-current 
demand of 206 mgy (in 2003).12   Following the public review and comment period for 
the 2005 LRDP Draft EIR, the enrollment growth and the new building space 
development was reduced by approximately 22%, resulting in a reduced water demand of 
328 mgy for the UCSC main campus (UCSC, 2006b).  Based on these modifications, the 
incremental increase in demand at the UCSC main campus associated with the 2005 
LRDP Final EIR was estimated to be 122 mgy (see Section  5.3. and Appendix B).     
 

                                                 
11 Note that the average water demand reported in the 2005 UWMP for all UCSC-facilities for 2005 was an 
average between 2002 and 2004.  This value is very similar to the water demand for the UCSC main 
campus in 2003 (used in the 2005 LRDP projections).  This is because demand on the main campus 
experienced an increase in water use of 13% between 2002 and 2003.  Demand at other UCSC-owned 
facilities was relatively steady around 8 mgy between 2002 and 2004 (MWM, 2007).    
12 See prior footnote. 
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Concerns related to the 2005 LRDP traffic, housing, and water elements resulted in a 
multi-party lawsuit against UCSC, which was resolved by adoption of the Settlement 
Agreement in 2008.  As described in Section  2.3.5, key provisions of the Settlement 
Agreement included the addition of 935 new student beds and the implementation of 19 
high priority conservation measures within the existing area of the main campus, 
identified as part of the UC Santa Cruz Water Efficiency Survey (MWM, 2007).  As 
shown in Table 1, these 935 new beds are estimated by UCSC to result in an increase in 
water demand by approximately 14 mgy.  Conservation savings estimated to be achieved 
from the 19 high-priority conservation measures are estimated by MWM (2007) to be 
approximately 30 mgy. 
 
A summary of the Project water demand is included in Table 1.  Water demands 
associated with other future UCSC facilities (such as 2300 Delaware and the Marine 
Science Campus) are also listed in Table 1 in order to provide a complete estimate of 
future increases in UCSC’s water use for the purpose of updating the City’s service area-
wide demands (see Section  4.3).  Because a portion of the demands for the UCSC main 
campus associated with the modified 2005 LRDP are expected to occur outside of the 
SOI amendment area (i.e., outside of the Project Site), they are subtracted from the total 
Project water demand shown in Table 1 and shown instead as “Additional UCSC 
Demand.”  Additionally, and incremental increase of 10 mgy has been added to the 
Project’s water demand to account for an increase in summer session students, which 
may potentially occur within the Project Site (Santa Cruz, 2009a).   
 
As shown in Table 1, the projected 2020 demand for the Project is estimated to be 
100 mgy.  The total increase in water use by 2020 for all of the UCSC properties is 
projected to be 126 mgy.  This demand is in addition to UCSC’s existing water use, 
which has ranged from approximately 200 mgy to 206 mgy in recent years. 

5.3. METHODOLOGY FOR PROJECTING WATER DEMAND FOR THE PROJECT 

Water demands projected for the Project are based on demand projections for the UCSC 
main campus, which were prepared for the 2005 LRDP Draft EIR (ARUP, 2005), and 
revised on two occasions: (1) as part of the 2005 LRDP Final EIR (ARUP, 2006), and (2) 
as a result of the Settlement Agreement.   
 
The methodology used by ARUP to project future water demand was based on the areas 
of new land uses proposed in the Draft and Final 2005 LRDP and using water use factors 
derived from historical water use at UCSC.  Water demand projections were prepared for 
eight major water demand categories, including the following: irrigation, office and 
classroom, science labs, library, athletic facilities, housing and apartments, mechanical 
and cooling, and other miscellaneous uses.  The average water use factor for each of 
these categories is listed in Appendix B, calculated by ARUP from UCSC’s 2003 water 
use records.  New developments in water use efficiency were incorporated into UCSC’s 
Draft and Final 2005 LRDP water demand projections through assumptions regarding the 
achievable water savings from the use of low-flow fixtures.  These savings were assumed 
to be 50% for the offices, classrooms and libraries, 25% for the athletic facilities, 20% for 
housing and apartments, 10% for science labs and other miscellaneous uses, and 5% for 
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irrigation.  No additional mechanical or cooling facilities were considered by ARUP (205 
or 2006); therefore, no conservation savings were attributed to new mechanical or 
cooling uses.   
 
Water demand was projected by ARUP (2006) both for a “baseline” scenario and for the 
“proposed” scenario.  Baseline demands were based on the average water use factors 
derived from 2003 water use data.  Proposed demands were based on the estimated water 
use factors for low flow fixture buildings, which were calculated using the 2003 average 
water use factor and the assumed savings per category, as listed above.  These water use 
factors for each of the water demand categories are shown in Table B-1 based on ARUP 
(2006).   
 
In order to update the Final 2005 LRDP water demand based on the Settlement 
Agreement, UCSC applied ARUP’s proposed demand factors to the number of new beds 
stipulated by the Settlement Agreement.13    

5.4. COMPARISON OF CONSERVATION SAVINGS ASSUMED FOR THE PROJECT TO 
CONSERVATION SAVINGS ESTIMATED BY OTHERS 

The total conservation savings estimated by ARUP (2006) to be achieved within the Final 
2005 LRDP development projects is approximately 13.4 mgy, or 10% of the baseline 
demand.  Several studies have been conducted by others that relate measured water uses 
at various types of commercial, industrial, and institutional (“CII”) accounts to certain 
factors, such as square footage or the number of employees.  Additional studies have 
been conducted in the residential sector related to conservation savings from the use of 
high-efficiency plumbing fixtures and appliances.  Although these studies are not 
necessarily analogous to a university setting, they provide examples of reasonable water 
conservation savings for other, similar non-residential categories.  In order to give 
context to the conservation savings estimated by ARUP, this section of the WSA 
compares the water conservation savings estimated for the Final 2005 LRDP by ARUP 
(2006) to the following conservation savings estimates prepared to others:  

(1) Total percentage of potential water savings estimated for CII uses by the 
Pacific Institute (2003), and 

(2) Residential indoor water use measured for homes with efficient plumbing 
fixtures and appliances (Aquacraft, 2000, 2001, and 2003). 

5.4.1 Comparison with the Pacific Institute Study in California 
Studies performed by the Pacific Institute (2003) concluded that implementation of 
standard CII water conservation measures would result in a 28 percent to 52 percent 
reduction in water demand, with 39 percent as a “best estimate” of potential water 
savings.   The water conservation measures considered by the Pacific Institute (2003) 
included, among other things, the following: 

                                                 
13 Projected water demands for the new beds allowed by the Settlement Agreement, the summer session, 
2300 Delaware, and the Marine Science Campus were prepared by UCSC and were provided by the City to 
EKI on 16 June 2009. 
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• Improvements to irrigation systems through technologies such as drip irrigation, 

auto-shutoff nozzles, and moisture sensors, and through reducing use of irrigation 
intensive landscaping;  

• Installation of ultra low flush toilets and urinals in restrooms, faucet aerators, and 
low flow showerheads; 

• Improvements to cooling systems by installation of conductivity controllers, 
addition of chemical treatments to improve the concentration ratio, and improved 
energy efficiency of other mechanical components; and 

• Use of other technologies specific to end-uses such as kitchens, laundries, and 
industrial processes. 

 
Although the water use categories evaluated by the Pacific Institute (2003) are not 
exactly analogous to a university setting, they do provide a general context for evaluating 
potential non-residential water conservation savings.  The range in conservation 
estimated by ARUP includes 50% savings in office, classrooms and libraries on the high 
end, and 5% savings for irrigation on the low end, with an average of 10% savings across 
all uses, which is within the general range of savings estimated by the Pacific Institute 
(2003) for individual uses, and below the “best estimate” of conservation savings for 
average uses.    

5.4.2 Comparison with EPA Studies for Residential Indoor Water Use  
Between 2000 and 2003, the U.S. EPA and three water agencies within the United States 
teamed up to evaluate the effects of plumbing fixtures and appliances retrofits on 
residential indoor water use.  These agencies were the East Bay Municipal Utility District 
(“EBMUD”) in the eastern San Francisco Bay Area, the Seattle Public Utilities District 
(“Seattle PUD”) in Washington state, and the Tampa Water Department (“Tampa WD”) 
in Florida.  For each of the three studies, water use was measured at a selected subset of 
homes for two weeks (to establish baseline water use data), followed by an additional two 
weeks of measurements after the homes were retrofitted with water efficient toilets, 
clothes washers, showerheads, and faucets.   
 
The results of these three studies showed that per capita water use within these homes 
dropped between 37% and 50% as a result of the fixture retrofits.  The average per capita 
indoor water use at the three study sites before retrofitting ranged from 64 gallons per day 
per person (“gpd/person”) to 86 gpd/person.  Following the retrofits, average per capita 
indoor water use dropped from 64 to 40 gpd/person in the Seattle PUD study, 77 to 39 
gpd/person in the Tampa WD study, and 86 to 53 gpd/person in the EBMUD study 
(Aquacraft, 2000, 2001, and 2003).  Although the EPA studies were conducted for single-
family homes, they demonstrate the approximate range in water conservation savings that 
can be achieved through the use of water-efficient residential plumbing fixtures. 
 
In comparison, water use associated with housing and apartments on the UCSC main 
campus was measured, in 2003, and averaged approximately 38 gallons per day bed 
(“gpd/bed”).  Based on the estimated number of housing and apartment areas that were 
fitted with low-flow versus non-low flow fixtures in 2003 (58% to 42%, respectively), 
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ARUP (2006) estimated that the range in per capita water use at the UCSC main campus 
was 43.4 gpd/bed for non-low flow fixtures and 34.7 gpd/bed for low-flow fixtures (a 
savings of approximately 20%).   
 
Although the total gpd/bed estimated by ARUP is less than the total gpd/person measured 
in the EPA retrofit studies, the percent savings estimated by ARUP is considerably less 
(20% per bed compared with between 37% to 50% per person for typical residential 
settings).  These differences may be due to a variety of factors, including (1) that the EPA 
retrofit studies were conducted in single-family dwellings, which tend to have higher 
overall indoor water use than multifamily dwellings, (2) that occupancy on the UCSC 
campus fluctuates throughout the year (e.g., during summer and winter breaks), and (3) 
fixtures and appliances replaced as part of the EPA retrofit studies may have had higher 
flow rates than those on the UCSC main campus and, therefore, have a greater potential 
for savings.  On the basis of this comparison, the ARUP projections appear to be 
reasonable assumptions for conservation savings in a residential setting (i.e., savings due 
to the use of water-efficient plumbing fixtures). 

5.5. INCREASE IN OFF-CAMPUS HOUSING AS A RESULT OF THE PROJECT 

In addition to increasing water demand at the main campus (e.g., including demand 
associated with the Project), the modified 2005 LRDP is anticipated to result in increased 
water use at additional UCSC facilities (such as at 2300 Delaware and the Marine 
Science Campus, which are located adjacent to the Natural Bridges State Park).  Water 
demands at these facilities were estimated as part of the 2005 LRDP Final EIR to be 
19.8 mgy and 3.4 mgy, respectively.   Table 1 lists these major water using facilities / 
areas owned by UCSC under the subtotal for “Additional UCSC Demand.” 
 
The total water demand projected for the City’s service area included in this WSA does 
not explicitly identify the increase in water use associated with non-UCSC development 
that may occur as a result of the Project (i.e., demand increases at facilities / areas that are 
not owned and operated by UCSC).  For example, pursuant to the Settlement Agreement, 
UCSC has agreed to provide on-campus housing for 67% of student enrollment between 
15,000 students (the current enrollment) and 19,500 students (the maximum 2020 
enrollment), while the remaining 33% of students (approximately 1,485 students) would 
be housed off-campus at non-UCSC facilities either within the City of Santa Cruz, 
Capitola, or in other neighboring areas.  The total population increase within the City’s 
service area (including UCSC) is projected by AMBAG (2009) to be 10,115 people 
between 2005 and 2020 (see Table 2).  Thus, new students who will not be provided beds 
by UCSC represent approximately 15% of this new population.  For the purpose of this 
WSA, water used by these off-campus students is assumed to be accounted for in the 
0.4% or 0.8% annual demand growth included in the Updated UWMP Scenario 1 & 2 
projections (based on Santa Cruz, 2009a).14    

                                                 
14 Note that some students may also choose not to reside in the City’s service area, but may instead 
commute to UCSC from other areas.   
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6. CITY OF SANTA CRUZ WATER SUPPLY 

Water Code Section 10910 

 (d) (1) The assessment required by this section shall include an identification of any existing 
water supply entitlements, water rights, or water service contracts relevant to the 
identified water supply for the proposed project, and a description of the quantities of 
water received in prior years by the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), under the existing water 
supply entitlements, water rights, or water service contracts. 

(2) An identification of existing water supply entitlements, water rights, or water service 
contracts held by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), shall be demonstrated by providing 
information related to all of the following: 

(A) Written contracts or other proof of entitlement to an identified water supply. 

(B) Copies of a capital outlay program for financing the delivery of a water supply that 
has been adopted by the public water system. 

(C) Federal, state, and local permits for construction of necessary infrastructure 
associated with delivering the water supply. 

(D) Any necessary regulatory approvals that are required in order to be able to convey 
or deliver the water supply. 

 
Water served by the City originates from rainfall, surface runoff, and groundwater 
infiltration occurring within watersheds located in Santa Cruz County.  The City’s four 
current water sources include:  

(1) Surface water diversions from creeks and natural springs on the North Coast,  

(2) Surface water diversions from the San Lorenzo River,  

(3) Surface water from Loch Lomond Reservoir (which is used primarily to collect 
and store water from the Newell Creek watershed, but also stores water from the 
San Lorenzo River), and  

(4) Groundwater produced by the Live Oak Wells (which is extracted from the 
Purisima Formation).   

 
The City does not import water into the service area from any of the major regional or 
State-wide water conveyance systems, such as the State Water Project or the Central 
Valley Project.   
 
These four water supplies provide the City with approximately 4,314 mgy during normal 
hydrologic years.  The percentage of this supply that is potentially available from the 
City’s four water supply sources is: 25% from the North Coast Stream Diversions, 47% 
from the San Lorenzo River, 24% from the Loch Lomond Reservoir, and 4% from the 
Live Oak Wells.15   Table 3 lists the City’s future water supply availability for normal and 
                                                 
15 These percentages reflect the potential capacity of each of the City’s four water supply sources, which 
differs from the percentage of the City’s actual supply that is currently produced by each source. 
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dry years from these local sources based on the City’s 2005 UWMP.  Historical 
production from these supplies is shown in Table 4. 
 
Prior to service to the City’s customers, the local surface water supplies are treated at the 
Graham Hill Water Treatment Plant (“WTP”), while groundwater from the Live Oak 
Wells is treated at the Live Oak Treatment Plant.  Once treated, the City’s water is either 
transferred for temporary storage at the Bay Street Reservoir or fed by gravity directly 
into the City’s distribution system.   
 
Additional information is presented for each of these water supplies below based on the 
City’s 2005 UWMP and supplemental information from other recent City documents and 
recent discussions with members of the City’s Water Department.   

6.1. SURFACE WATER SUPPLY SOURCES 

The City relies on surface flows from the North Coast Diversions and the San Lorenzo 
River for approximately 75% of its annual water supply needs.  The yield of these 
sources in any given year is directly related to the amount of rainfall received and runoff 
generated during the winter season.  Water stored in Loch Lomond Reservoir is used 
mainly in the summer and fall seasons, when the flows in the coast and river sources 
decline and additional supply is needed to meet dry season demands (Santa Cruz, 2004).   
 
A summary of the City’s surface water supply sources and entitlements is included in 
Table 5.  Copies of the City’s permit and licenses for the City’s San Lorenzo River 
supplies, issued by the State Water Resources Control Board (“SWRCB”), are included 
in Appendix C. 

6.1.1 North Coast Stream Diversion 
The North Coast Stream Diversions include surface water from three coastal steams and 
one natural spring, located between six and eight miles northwest of downtown Santa 
Cruz.  These supply sources include Laguna Creek, Reggiardo Creek, Majors Creek, and 
Lidell Spring.  The City has been using the North Coast Stream Diversions as water 
supply sources since 1890.  Because the City has been using the North Coast Stream 
Diversions since before 1914, the City holds pre-1914 appropriative rights to the water in 
the amount that was used in 1914.  Therefore, diversions from these sources are limited 
primarily by available flows (Santa Cruz, 2006).    
 
The North Coast Stream Diversions and their transmission system are referred to 
collectively as the North Coast System (“NCS”).  The NCS includes diversion facilities 
located on the East Fork of Liddell Creek, Reggiardo Creek, Laguna Creek and Majors 
Creek.  Water is passively diverted and conveyed by gravity through four pipeline 
segments from the diversions to the North Coast Pipeline (“NCP”).  The NCP runs along 
the Highway 1 corridor from Laguna Creek to the eastern extent of Wilder Ranch State 
Park.  It then traverses several private and commercial properties, City Open Space, and 
runs through City streets to the Coast Pump Station located on River Street at the San 
Lorenzo River (EDAW, 2005).  
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6.1.2 San Lorenzo River 
The San Lorenzo River is the City’s largest water supply source.  The City diverts water 
from the San Lorenzo River at two locations (1) the Tait Street Diversion, near the City 
limits just north of Highway 1, and (2) the Felton Diversion located about six miles 
upstream from the Tait Street Diversion.  The City is the largest user of water from the 
San Lorenzo River basin; however, three other water districts, several private water 
companies, and numerous individual property owners share the San Lorenzo River 
watershed as their primary source for drinking water supply (Santa Cruz, 2006).   

6.1.2.1 Tait Street Diversion 
The drainage area above the Tait Street Diversion is 115 square miles.  The Tait Street 
Diversion is the primary diversion from the San Lorenzo River and dates back to the 
1920s.  Two shallow auxiliary wells located across the river (referred to as the “Tait 
Street Wells”) are used by the City to supplement water from the Tait Street Diversion.  
Because the Tait Street Wells are hydraulically connected to the San Lorenzo River, 
water produced by the wells is tied to the City’s appropriative rights for surface diversion 
(Santa Cruz, 2006).  Under SWRCB Permit 2738 and License 7200, the Tait Street 
Diversion is subject to a 12.2 cubic feet per second (“cfs”) maximum diversion rate per 
year (Gary Fiske & Associates, 2003).     

6.1.2.2 Felton Diversion 
The Felton Diversion is an inflatable dam and intake structure built in 1974, and located 
approximately 6 miles upstream from the Tait Street Diversion on the San Lorenzo River.  
Water is pumped from the Felton Diversion through the Felton Booster Station up to 
Loch Lomond Reservoir (Santa Cruz, 2006).  The inflatable dam is used seasonally as 
discussed below. 
 
Under the City’s current SWRCB permits (16123 and 16601), the City may divert up to 
3,000 acre-feet per year (“AFY;” or 977 mgy) of water from the San Lorenzo River at the 
Felton Diversion between September and May (Santa Cruz, 2006).  However, pursuant to 
the current permits, this water must be diverted to the Loch Lomond Reservoir and 
cannot be sent directly to the Graham Hill WTP.  Thus, the City’s ability to utilize water 
from the Felton Diversion is dependent on the volume of available storage in Loch 
Lomond Reservoir.  As a result, the Felton Diversion is operated only intermittently, as 
needed to augment storage in Loch Lomond Reservoir when natural inflow from Newell 
Creek to the reservoir is low.  These diversions from Felton typically occur during the 
winter months of dry years (Santa Cruz, 2006). 
 
The City’s SWRCB permits for the Felton Diversion also restrict diversions based on 
minimum instream flow requirements and first flush requirements.  In order to protect 
fish habitat in the San Lorenzo River, diversions at Felton may occur only when instream 
flow exceeds the prescribed flow.  These minimum average daily flow requirements for 
instream flow are 10 cfs in September, 25 cfs in October, 20 cfs from November to May, 
and 0 cfs  between June and August (Santa Cruz, 2006).  Additionally, at the beginning 
of each autumn, the City operates the diversion at Felton only following two days of river 
flows that exceed 100 cfs.  The purpose of this requirement is to allow for flushing of 
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debris that may have been introduced during the low-flow summer months (Gary Fisk & 
Associates, 2003).   

6.1.3 Loch Lomond Reservoir and the Newell Creek Watershed 
Loch Lomond Reservoir is located near the town of Ben Lomond in the Santa Cruz 
Mountains.  The reservoir provides surface water storage for the City and the San 
Lorenzo Valley Water District.  The reservoir and surrounding watershed are also used 
for no-body-contact public recreation purposes, including fishing, boating, hiking, and 
picnicking (Santa Cruz, 2006).  Loch Lomond Reservoir is fed by the Newell Creek 
watershed, which covers an area of approximately eight square miles upstream from the 
reservoir. 
 
Loch Lomond Reservoir was constructed in 1960 and has an operational storage capacity 
of 2,800 mg.  In normal and wet years, reservoir storage refills naturally to full capacity 
with runoff from the Newell Creek watershed.  This runoff is supplemented with water 
pumped up from the San Lorenzo River via the Felton Booster Station during dry years 
when runoff from Newell Creek is below average. 
 
The City’s SWRCB license for Newell Creek (License No. 9847) allows for diversion of 
up to 5,600 AFY (1,825 mgy).  Numerous restrictions on reservoir operations and the 
diversion of water from Newell Creek prevent the City from utilizing approximately 43% 
of its water rights, thus reducing the total usable volume of water Newell Creek from 
1,825 mgy to 1,042 mgy (Santa Cruz, 2006).  For example, the SWRCB does not allow 
the City to divert water from Newell Creek directly to the Graham Hill WTP.  Instead, a 
30-day “last-in-first-out” restriction prohibits the withdrawal of water from Loch 
Lomond Reservoir until 30 days following the most recent diversion into the 
reservoir from the same source (Gary Fiske & Associates, 2003).  Furthermore, 
based on the historical use of the reservoir, licensed withdrawals from Loch 
Lomond Reservoir are restricted to 1,042 mgy.  Of this total 1,042 mgy, the San 
Lorenzo Valley Water District is entitled to104 mgy (approximately 10%), 
although the district has taken no water in recent years and has no current plan 
to exercise its entitlement (Santa Cruz, 2006).   

6.2. GROUNDWATER SUPPLY SOURCES 

Water Code Section 10910 

 (f) If a water supply for a proposed project includes groundwater, the following additional 
information shall be included in the water supply assessment: 

(1) A review of any information contained in the urban water management plan relevant 
to the identified water supply for the proposed project. 

(2) A description of any groundwater basin or basins from which the proposed project 
will be supplied. For those basins for which a court or the board has adjudicated the 
rights to pump groundwater, a copy of the order or decree adopted by the court or 
the board and a description of the amount of groundwater the public water system, or 
the city or county if either is required to comply with this part pursuant to subdivision 
(b), has the legal right to pump under the order or decree. For basins that have not 
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been adjudicated, information as to whether the department has identified the basin 
or basins as overdrafted or has projected that the basin will become overdrafted if 
present management conditions continue, in the most current bulletin of the 
department that characterizes the condition of the groundwater basin, and a detailed 
description by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), of the efforts being undertaken in 
the basin or basins to eliminate the long-term overdraft condition. 

(3) A detailed description and analysis of the amount and location of groundwater 
pumped by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), for the past five years from any 
groundwater basin from which the proposed project will be supplied. The description 
and analysis shall be based on information that is reasonably available, including, 
but not limited to, historic use records. 

(4) A detailed description and analysis of the amount and location of groundwater that is 
projected to be pumped by the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), from any basin from 
which the proposed project will be supplied. The description and analysis shall be 
based on information that is reasonably available, including, but not limited to, 
historic use records. 

(5) An analysis of the sufficiency of the groundwater from the basin or basins from which 
the proposed project will be supplied to meet the projected water demand associated 
with the proposed project. A water assessment shall not be required to include the 
information required by this paragraph if the public water system determines, as part 
of the review required by paragraph (1), that the sufficiency of groundwater 
necessary to meet the initial and projected water demand associated with the project 
was addressed in the description and analysis required by paragraph (4) of 
subdivision (b) of Section 10631. 

 
Although groundwater constitutes only 4% of the City’s normal year water supply, it is a 
critical component for meeting peak season- and dry year demands.16   A description of 
the City’s groundwater supply is provided below, summarized from the 2005 UWMP and 
other relevant documents prepared by the City, the Soquel Creek Water District 
(“SqCWD”) and Central Water District (“CWD”), and the California Department of 
Water Resources (“DWR”).   
 
The City currently produces water through the Live Oak Well System which extracts 
groundwater from one of the water bearing units of the Purisima Formation.  The City 
overlies a basin that is referenced by DWR as the “Western Santa Cruz Terrace 
Groundwater Basin” (DWR Basin No. 3-26), as shown in Appendix D (Figure D-1).  
Although the City is the only public groundwater producer in the DWR-defined Western 
Santa Cruz Terrace Groundwater Basin, the Purisima Formation also underlies three 
other DWR-defined groundwater basins and provides drinking water for two adjacent 
water districts, SqCWD and CWD, as well as multiple private landowners.  See 
discussion in Section  6.2.2 below regarding basin definitions. 

                                                 
16 This percentage is based on the values shown in Table 3: 187 mgy of groundwater supply divided by 
4,314 mgy total supply.  Normal year water supply estimates are from the 2005 UWMP (Santa Cruz, 2006). 
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6.2.1 Live Oak Well System 
The Live Oak Well System consists of three production wells and a treatment plant 
located in the southeast portion of the City water service area.  The facilities were 
acquired by the City from the Beltz Water Company in 1964, and thus, the City’s three 
wells are known as the “Beltz” wells (in addition to the “Live Oak” wells).  Wells 8 and 9 
were installed in 1998 as replacement wells for Wells 1 and 2, which were damaged in 
the 1989 Loma Prieta earthquake.  Well 7 operated since 1974, but it was recently 
replaced by Well 10.17   Water extracted from the Beltz wells is treated for iron and 
manganese removal at the Live Oak Treatment Plant.  The Live Oak Treatment Plant was 
expanded in 1986 from its original capacity of 1 million gallons per day (“mgd”) to a new 
capacity of 2 mgd (Santa Cruz, 2006).  Additional upgrades to the City’s groundwater 
treatment system are currently in design to help the City maintain 2 mgd of groundwater 
production during peak times in dry years when surface water supplies are reduced (Santa 
Cruz, 2009d). 
 
The Beltz wells are normally operated by the City 150 to 200 days of the year during the 
dry season at a combined production rate of approximately 1.0 mgd.  The total annual 
production, however, varies considerably from year to year, depending on hydrologic 
conditions and availability of water from the City’s other sources.  In general, 
groundwater production decreases in wet years and increases in dry years.  Based on a 
thirty-year record from 1972 to 2002, groundwater production by the Beltz wells has 
ranged from approximately 91 mgy in wet years, to 260 mgy in critically dry years, with 
a long-term average of 157 mgy during this period (see Figure 4; Santa Cruz, 2006).  The 
Live Oak Well System, including treatment, was operated at its full 2 mgd capacity at 
times during the 1987-92 drought, bringing the annual production from the wells to a 
high of 430 mgy (Santa Cruz, 2006).  Recent groundwater production is presented in 
Table 4, while the City’s historical groundwater production by water year type (i.e., wet 
year, normal year, dry year, and critically dry year) is shown in Figure 4.18    

6.2.2 DWR Bulletin 118: West Santa Cruz Terrace Groundwater Basin 
The West Santa Cruz Terrace Groundwater Basin, as defined by DWR (2003), includes 
most of the City of Santa Cruz and some area of unincorporated Santa Cruz County.  The 
approximate boundaries of the basin are shown on Figure D-1 of Appendix D along with 
other adjacent DWR-defined groundwater basins.  The West Santa Cruz Terrace 
Groundwater Basin is bounded to the south by Monterey Bay and to the north by a series 
of hills that define the contact of Quaternary deposits and the Pliocene Purisima 
Formation.  The eastern boundary of the basin coincides with the western boundary of the 
SqCWD, and the DWR-defined Soquel Valley Groundwater Basin.  Ground surface 
elevations within the basin range from near sea level to approximately 100 feet above sea 
level (DWR, 2003).     

                                                 
17 According to the City Water Department staff, Well 10 began operation in July 2009. 
18 "Water Year Type" refers to normal, single dry, and multiple dry years as defined in the 2005 UWMP 
based on the hydrologic record.  The 2005 UWMP calculates "normal year" supply based on the period 
between 1999 and 2003, "single dry year" supply based on the year 1994 (the most recent single dry year 
on record), and "multiple dry year" supply based on the two-year drought sequence from 1976 to 1977 (the 
most critical drought on record). 

Water Supply Assessment 32 15 September 2009 



City of Santa Cruz    
Sphere of Influence Amendment  

 

 
Water-bearing sediments within the West Santa Cruz Terrace Groundwater Basin consist 
of the Pliocene Purisima Formation, Quaternary terrace deposits, and alluvium along the 
San Lorenzo River and other streams crossing the basin.  The Purisima Formation is the 
principal aquifer in the eastern portion of the basin, along the boundary with the Soquel 
Valley Groundwater Basin.  The Purisima Formation, described in more detail below, is a 
thick sequence of highly variable sediments ranging from marine fossiliferous rocks near 
its base to continental deposits in its upper portion. The sediments are primarily poorly 
indurated, moderately permeable gravel, sands, silts and silty clays. The Quaternary 
alluvium and terrace deposits within the West Santa Cruz Terrace Groundwater Basin are 
thin and yield only minor quantities of groundwater (DWR, 2003).   
 
According the DWR (2003), groundwater levels within the basin range from ground 
surface (e.g., artesian) to 400 feet below ground surface (“ft bgs”).  Due to the variations 
in well construction and aquifer geology, depth to water across the basin is highly 
variable.  No information was available from DWR (2003) regarding estimated 
groundwater storage within the basin.  Recharge to the basin is from deep percolation of 
rainfall, especially near the upper watersheds of the San Lorenzo River, and other streams 
crossing the basin (DWR, 2003).  
 
The West Santa Cruz Terrace Groundwater Basin is not adjudicated, and DWR has not 
designated the basin as overdrafted or projected that the basin will become overdrafted if 
present management conditions continue (Santa Cruz, 2006). 

6.2.3 Purisima Formation 
Groundwater produced by the City’s Live Oak wells is extracted from the Purisima 
Formation.  The Purisima Formation is the primary source of groundwater in the mid-
Santa Cruz County region and supplies water to the SqCWD, CWD, and numerous 
private well owners in addition to the City of Santa Cruz.  The approximate locations of 
groundwater production and monitoring wells operated by the City, SqCWD, and CWD 
are shown in Appendix D (see Figure D-2).  Although SqCWD and CWD pump from a 
different DWR-defined basin than the City, the Purisima Formation is the primary water 
bearing formation for all three agencies.  Figure D-3, also included in Appendix D, shows 
the approximate extent of the Purisima Formation as defined by the Central Coast 
Regional Water Quality Control Board in 2006.  The Purisima Formation extends across 
four DWR-defined groundwater basins: West Santa Cruz Terrace, Soquel Valley, Santa 
Cruz Purisima Formation Highlands, and Pajaro Valley (SqCWD and CWD, 2007). 

6.2.3.1 Hydrostratigraphy 
The Purisima Formation has a total thickness of roughly 2,000 feet.  The formation has 
been studied extensively in the past 40 years in an effort to define hydrostratigraphic 
boundaries and to model groundwater flow.  The current hydrostratigraphic model of the 
formation was developed by Johnson et. al (2004) and defines nine units comprising 
regional aquifers and aquitards (SqCWD and CWD, 2007).  The primary water-bearing 
units of the Purisima Formation consist of fine-to-coarse grained marine sands 
interbedded and confined by silt and sandy clay strata.  The Purisima Formation 
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hydrostratigraphic units as defined by Johnson et. al (2004) are shown on Figure D-4 of 
Appendix D.  
 
Beneath the City’s water service area, the Purisima Formation is relatively shallow and 
dipping to the southeast, becoming deeper and thicker towards Capitola and Aptos and 
outcropping along the Monterey Bay shoreline.  Groundwater produced by the City’s 
wells is extracted from hydrostratgraphic units “A” and “AA” (see Figure D-5).  The 
SqCWD also operates production wells within units A and AA within the Soquel Valley 
Groundwater Basin (DWR Basin No. 3-1).  

6.2.3.2 Groundwater Production 
The volume of groundwater produced from the Purisima Formation by the City, SqCWD, 
and CWD between 1986 and 2005 is summarized on Figure D-6 (SqCWD and CWD, 
2007).  Total groundwater production from the Purisima Formation by these agencies has 
ranged from a high of 1,530 mgy (4,700 AFY) in 1988 to a low of 1,140 mgy 
(3,500 AFY) in 2005 (SqCWD and CWD, 2007).  Current annual extraction from the 
Purisima Formation by all pumpers is estimated to be 1,988 mgy (6,100 AFY).  Of this 
total, the City currently produces about 167 mgy (8%), SqCWD produces approximately 
1,075 mgy (54%), CWD pumps 18 mgy (1%) and private well production is estimated at 
about 728 mgy (37%) (Santa Cruz, 2006). 

6.2.3.3 Groundwater Levels 
Historical water levels reported by Johnson et. al. (2004) between 1998 and 2004 show 
fluctuations water levels throughout the Purisima Formation as a result of the seasonal 
and annual variations in groundwater production.  Figure D-9a through 9c show water 
levels in SqCWD Purisima well SC-9 (screened in multiple water bearing units, including 
Unit A) and Figure D-10a through D-10c shows water levels in the City’s Beltz wells 
over this period.  These records show significant fluctuations in groundwater water levels 
as a result of variable groundwater production, indicating the ability of the aquifer to 
rebound from short term increases in production.   
 
Water levels in the Purisima Formation near the neighboring SqCWD are characterized 
by a broad and persistent pumping trough surrounding the SqCWD production wells.  
Piezometric maps for the A unit of the Purisima Formation during Spring and Fall 2005 
are shown on Figures D-7 and D-8.  These two figures demonstrate that a drawdown 
trough persists in the A unit of the Purisima Formation throughout the year, centered 
approximately in the middle of the SqCWD service area (SqCWD and CWD, 2007).   
 
Groundwater levels consistently below sea level in SqCWD wells (particularly in 
Unit B/C but also in Unit A) suggest that production may be “mining” freshwater in the 
deeper Purisima units offshore and exceeding the sustainable yield of the aquifer 
(SqCWD and CWD, 2007).  Johnson et. al. (2004) estimates that total pumping from the 
Purisima Formation likely exceeds the sustainable yield of the aquifer by approximately 
1,200 mgy (400 AFY).  Although the positions of the freshwater-saltwater interfaces for 
the individual Purisima aquifers are largely unknown, Johnson et. al. (2004) concludes 
that these interfaces have probably moved inward in response to historical pumping.  
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6.2.4 Groundwater Reliability 
As a coastal system, the Purisima Formation is vulnerable to seawater intrusion, 
especially in dry years when groundwater production typically increases by most users 
due to reduced surface water availability.  Evidence of saltwater intrusion in Beltz Well 2 
(i.e., increased chloride concentrations and electrical conductivity) following the City’s 
peak groundwater production period during the 1987-92 drought, is indicative of this 
vulnerability.19   Although all units of the Purisima Formation extend offshore, the 
Purisima Unit A outcrops in the vicinity of Pleasure Point in close proximity to the City’s 
Live Oak well field.  This outcrop provides a pathway for seawater to enter the Unit A 
aquifer, potentially threatening the City of Santa Cruz’s existing wells (SqCWD and 
CWD, 2007).  Although pumping at the City’s facilities constitutes a relatively small 
proportion of the total extraction from the Purisima Formation, because the City’s 
production wells are located close to the shoreline, they would be among the first 
impacted by saltwater intrusion (Santa Cruz, 2006). This potential for saltwater intrusion 
could reduce the City’s dry year supply and exacerbate supply shortfalls during extended 
dry year periods. 
 
In order to better understand how the Purisima Formation responds to pumping stresses 
and to detect potential seawater intrusion, the City maintains a network of 20 monitoring 
wells at 10 sites.  The wells are monitored at regular intervals for water level and water 
quality, including chlorides, pH, total dissolved solids, general minerals, and other 
constituents (Santa Cruz, 2006).  According to the Groundwater Management Plan 
developed by SqCWD and CWD (2007), seawater intrusion has not been detected 
recently in production wells in the Purisima Formation, but elevated chloride 
concentrations have been detected in the City’s shallow monitoring wells at Moran Lake 
and Soquel Point (see Figure D-2), and in wells located in other water bearing Purisima 
Formation units operated by SqCWD.   
 
The Groundwater Management Plan concludes that the combination of historical 
seawater intrusion and the low groundwater elevations currently observed in the SqCWD 
area suggest that future seawater intrusion is likely (SqCWD and CWD, 2007).  
According to the City’s 2005 UWMP, there appears to be no imminent threat of seawater 
intrusion to Purisima Unit A under the City’s normal operations.  However, if all users 
continue to pump groundwater at the present cumulative rate, the City’s future use of the 
Live Oak Well System at up to 2 mgd during peak times (as it has operated during past 
drought conditions) may potentially exacerbate conditions that could lead to seawater 
intrusion (Santa Cruz, 2006).  

6.2.5 Agreement for Groundwater Management 
The City has not prepared a groundwater management plan; however, as discussed in 
Section  6.2.3 above, a groundwater management plan has been prepared by neighboring 
water districts that extract water from the Purisima Formation in adjacent groundwater 
basins.  This plan was originally prepared by SqCWD and CWD in 1996 and updated in 
2007.  In 2005, the City entered into an agreement for groundwater management of the 

                                                 
19 Beltz Well 2 is also sometimes referred to as Beltz Wells 1 & 2 (Johnson et. al, 2004). 
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Soquel-Aptos area groundwater, along with the SqCWD, CWD, and the County of Santa 
Cruz (see Appendix E).  The goals of the agreement are to establish common basin 
management objectives, undertake joint research projects, and improve interagency 
coordination to assure the safe production and protect the quality of the underground 
resource.  To date, no additional work has been completed related to the agreement.   
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7. WATER SUPPLY RELIABILITY 

This section of this WSA provides an overview of issues facing the City related to its 
water supply system reliability and operation during dry years, followed by a quantitative 
estimate of the City’s water supply during normal hydrologic conditions, single dry years, 
and multiple dry years.  The latter part of this section briefly discusses reliability issues 
related to the City’s existing water rights and entitlements.  Information for Sections  7.1 
and  7.3 are largely taken from the 2005 UWMP. 

7.1. OVERVIEW OF WATER SYSTEM RELIABILITY DURING DRY YEARS  

The primary water management problem currently facing the City’s water supply system 
is the lack of adequate water supply during droughts.  This problem stems from two 
factors: (1) a wide range in the yield of surface water sources from year to year, and 
(2) limited surface water storage capacity.  Furthermore, threats of saltwater intrusion 
into the Purisima Formation, discussed above in Section  6.2.4, could exacerbate the 
City’s dry year supply problems. 
 
In normal and wet years when rainfall and runoff are abundant, base flows in the coast 
watershed and associated river sources are restored by winter rains, and Loch Lomond 
Reservoir is typically replenished to full capacity with runoff from the Newell Creek 
watershed (Santa Cruz, 2006).   
 
The water system, however, is vulnerable to shortage in drought years when the San 
Lorenzo River and North Coast sources run low.  In single dry years, the system relies 
heavily on water stored in Loch Lomond to satisfy demand, which draws down the 
reservoir level lower than usual and depletes available supply in the event of a subsequent 
dry year.  As discussed in the following sections, in multiple dry years or critical drought 
conditions the combination of very low surface flows in the North Coast streams and San 
Lorenzo River combined with depleted supply stored in Loch Lomond Reservoir reduces 
the City’s available supply to a level which cannot support average dry season demands, 
even with an increase in groundwater production.  Compounding the situation is the need 
to reserve some amount of storage in Loch Lomond to meet the following year water 
demands in the event drought conditions continue into the following year (Santa Cruz, 
2006).  The decision about whether supplies are adequate in the City of Santa Cruz for a 
given dry year are, thus, dependent not just on how much water is available in that year 
from the City’s sources of supply, but also on the level of demand expected to be exerted 
by customers over the coming season and management’s comfort level with predicted 
carry over storage (Santa Cruz, 2004). 

7.2. PROJECTED WATER SUPPLY DURING NORMAL, SINGLE DRY, AND MULTIPLE 
DRY YEARS 

Water Code Section 10910 

(c) (2) If the projected water demand associated with the proposed project was accounted for 
in the most recently adopted urban water management plan, the public water system may 
incorporate the requested information from the urban water management plan in 
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preparing the elements of the assessment required to comply with subdivisions (d), (e), 
(f), and (g). 

(3) If the projected water demand associated with the proposed project was not accounted for 
in the most recently adopted urban water management plan, or the public water system 
has no urban water management plan, the water assessment for the project shall include 
a discussion with regard to whether the public water system’s total projected water 
supplies available during normal, single dry, and multiple dry water years during a 20- 
year projection will meet the projected water demand associated with the proposed 
project, in addition to the public water system’s existing and planned future uses, 
including agricultural and manufacturing uses. 

 
The City’s anticipated water supplies for normal, single dry, and multiple dry years 
between 2005 and 2030 were projected in the 2005 UWMP.  Since the duration of the 
water supply projections included in the 2005 UWMP are sufficient to meet the 
requirements of a WSA pursuant to SB 610, information from the 2005 UWMP is used 
herein to evaluate the sufficiency of the City’s water supplies to meet future demand.  
Current and projected water supplies listed in the 2005 UWMP are summarized in 
Table 3 (Santa Cruz, 2006).   

7.2.1 Normal Year Supply 
During normal hydrologic years through 2030, the City expects to have a total of 
4,314 mgy of reliable water supplies available for use annually.  This includes 187 mgy 
from the Live Oak Well System, 1,077 mgy from the North Coast Streams, 2,008 mgy 
from the San Lorenzo River, and 1,042 mgy from Loch Lomond Reservoir.   

7.2.2 Single Dry Year Supply 
Supply reliability during a single dry year was estimated in the 2005 UWMP based on the 
amount of water that was available to the City in 1994, the most recent single dry year on 
record.  Based on the 2005 UWMP’s analysis, the City’s cumulative water supplies are 
expected to be reduced from a normal year of 4,134 mgy to approximately 3,800 mgy 
during a single dry year.  This represents a reduction of 12% from the City’s normal year 
available supply.  As shown in Table 3, the City will rely more heavily on water supplied 
by the San Lorenzo River and the Live Oak Well System during a single dry year, as 
production from these sources are planned to increase by 5% and 60%, respectively.  
Conversely, water from the North Coast streams and Loch Lomond are expected to be 
reduced by 54% and 14%, respectively, in comparison to a normal year.   

7.2.3 Multiple Dry Year Supply 
Supply reliability during a multiple dry year period was estimated in the 2005 UWMP 
based on the hydrologic record for 1976-1977.  It is estimated that supplies available to 
the City during the second year of a two-year drought similar to what was experienced in 
1976-1977 would be approximately 2,700 mgy, 37% less than the normal year supplies.  
This total supply reduction of 37% reflects reductions in water supplies from the San 
Lorenzo River, the North Coast Streams, and Loch Lomond by 10%, 72%, and 81%, 
respectively, and an increase in groundwater production from the Live Oak Well System 
by 114% (see Table 3; Santa Cruz, 2006).   
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7.2.4 Peak Season Reliability 
The reductions in the City’s water supply during single and multiple dry years, as 
discussed above and as summarized in Tables 3, reflect the average annual volume of 
available water and do not account for the City’s ability to utilize this supply to meet 
peak demands during shorter intervals.  Increased demand during summer months and 
constraints on the City’s water rights and water storage facilities contribute to the greater 
supply shortages during the peak season.   
 
According to the 2005 UWMP, peak-season water supplies during the second year of a 
multiple dry year period are currently estimated to be just over half of the City’s peak 
water demands (Santa Cruz, 2006).  As a result, customers will experience supply 
cutbacks during certain times of the year that are greater than the average annual cutback 
for the entire year.  For example, the 2005 UWMP estimated that if the City were to 
experience a multiple dry year event in 2005, the City’s total supply for that year would 
be 31% less than its total demand.  However, the “peak season deficit” would be as high 
as 46%, meaning that customers would be required to cutback water use by 46% during 
certain times of the year even though over the entire year their total cutback would only 
be 31%.  As discussed above, this higher peak season deficit is due to (1) increased 
demands during summer months, (b) the seasonal variation in the City’s water supply 
availability and (c) limitations of the City’s water supply storage facilities.  In the event 
that the City is unable to increase groundwater production as planned during dry years to 
meet peak demands, these cutbacks could be even more severe.  
 
Although this peak season analysis is not required by SB 610, and therefore not evaluated 
in this WSA, it is important to understand that the annual comparison of supply and 
demand shown above does not reflect the maximum supply cutback that will be 
experienced by customers throughout the year.  The City’s plan to meet these peak 
season deficits is laid out in its Water Shortage Contingency Plan (Santa Cruz, 2009b).     

7.3. RELIABILITY ISSUES ASSOCIATED WITH WATER RIGHTS AND ENTITLEMENTS 

There are several uncertainties regarding water rights and entitlements facing the City’s 
existing water supply sources that have potential to reduce the City’s water supply.  
These challenges are discussed below, as summarized from the City’s 2005 UWMP and 
discussions with City Water Department staff, and include an Endangered Species 
Section 10 permit and habitat conservation plan for the all of the City’s surface water 
diversions, a water rights conformance proposal to the SWRCB related to Newell Creek 
diversions, and an application to extend water rights diversions from the Felton Diversion 
along the San Lorenzo River.   

7.3.1 Section 10 Permit 
The City is presently undertaking a Section 10 Permit Program pursuant to the Federal 
Endangered Species Act (“FESA”) and Section 2081 of the California Endangered 
Species Act (“CESA”).  Pursuant to federal and state law, parties that engage in activities 
that are likely to result in a “take” of threatened or endangered species are required to 
obtain an “incidental take” permit and prepare and implement a habitat conservation plan 
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(“HCP”).  Because the City’s surface water diversions reportedly result in what is 
referred to as a “take” as defined by FESA and CESA, the City must obtain incidental 
take permits and implement an HCP in order to minimize (and mitigate) the effects of the 
City’s water management activities on the pertinent listed and other sensitive species.  
Implementation of the HCP, when finalized, may force the City to modify operation and 
management of its surface water diversions, potentially affecting the City’s ability to 
fully utilize these supplies.  The effects of these permits and the HCP, if any, are yet to be 
determined and may not be known for several years (Santa Cruz, 2006; Santa Cruz, 
2009e). 

7.3.2 Water Rights Conformance Proposal  
As described above, the City is also in the process of developing and submitting filings to 
the SWRCB to rectify a historical deficiency in the City’s water rights on Newell Creek.  
Based upon the original filings, which were thought to be adequate due to the anticipated 
use of Loch Lomond Reservoir, these water rights allow only for diversion to storage and 
not for direct diversion, i.e., into the City’s water supply distribution system.  This 
circumstance makes the water supply technically unavailable as a source for City use 
during times when, for example, the reservoir is receiving more inflow from Newell 
Creek than is released downstream.  The water rights filings by the City are intended to 
correct this historical deficiency and bring the water rights and current operations into 
conformance.20   The proposed direct diversion rights are limited to the same volume of 
water, purposes and places of use as the existing rights such that they match the existing 
rights to the extent possible while allowing direct diversion, consistent with historic 
practice (Santa Cruz, 2006).  This petition is currently being protested by the California 
Department of Fish and Game and is awaiting decision from the SWRCB. 

7.3.3 Felton Diversion Water Rights Time Extension Project 
Pursuant to the City’s permits to divert water at Felton for storage in Loch Lomond 
Reservoir, the City must put all 3,000 AFY (approximately 977 mgy) of its entitlement to 
full beneficial use by December 2006, in order to maintain its appropriative rights to the 
water.  While the City has been diligently putting water from the Felton Diversion to 
beneficial use over the years, to date the City has used just half the permitted amount on 
an annual basis.  In the future, however, the City expects to need the full 3,000 AFY and, 
therefore, has filed petitions with the SWRCB to extend the time allowed for putting the 
full 3,000 AFY to beneficial use.  The water supplied from the Felton Diversion is 
considered critical to meeting the City’s projected future demand, in particular during 
operational outages, changes in operations in response to environmental concerns, and 
during dry years (Santa Cruz, 2006).  This petition is currently being protested by the 
California Department of Fish and Game and is awaiting decision from the SWRCB. 

7.4. LIVE OAK WELLS SYSTEM RELIABILITY 

As mentioned in Section  6.2, the ability to produce groundwater from the Live Oak Wells 
in drought years, and potentially all years, may be compromised by continued 

                                                 
20 Official notice of the City’s petitions to the SWRCB are included in Appendix C, from October 2008. 
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deterioration of groundwater basin conditions due to region-wide pumping of the 
Purisima aquifers (Santa Cruz, 2006).   
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8. COMPARISON OF SUPPLY AND DEMAND 

Water Code Section 10911 

 (c) The city or county may include in any environmental document an evaluation of any 
information included in that environmental document provided pursuant to subdivision 
(b). The city or county shall determine, based on the entire record, whether projected 
water supplies will be sufficient to satisfy the demands of the project, in addition to 
existing and planned future uses. If the city or county determines that water supplies will 
not be sufficient, the city or county shall include that determination in its findings for the 
project. 

 
A comparison of the City’s projected supply and demand (including the demand 
associated with the Project) evaluated as part of this WSA is presented in Table 6 for 
normal years, Table 7 for single dry years, and Table 8 for multiple dry years.  These 
comparisons reflecting inclusion of the Project are shown for both of the Updated UWMP 
Scenarios presented in Section  4.3 in order to provide a range of potential supply and 
demand scenarios that reflect the estimated “high” and “low” potential overall water 
demand for the City’s water service area.  The City’s actual future demand will depend 
on a number of factors, among them future decisions on land use and development made 
by the City Council, as well as future changes in state and federal regulations regarding 
water-efficient fixtures and devices.  The comparisons provided in Tables 6, 7 and 8 are 
discussed below, and reflect the average supply shortfall over the course of one year.  
Total cutbacks required by the City’s customers at any given time, however, are likely to 
fluctuate throughout the year, with peak season supply deficits being significantly greater 
than the annual averages presented below.  The City’s plan for meeting increased peak 
season deficits caused by seasonal variations in demand and supply and with limitations 
on the City’s water storage facilities are addressed in the City’s Water Shortage 
Contingency Plan (Santa Cruz, 2009b).  

8.1. NORMAL YEAR SUPPLY VERSUS DEMAND 

As shown in Table 6, during normal hydrologic years through 2030, the City expects to 
have sufficient water to meet its projected demands, including the Project, at least 
through the year 2025.  Beyond 2025, however, it is uncertain whether the City’s existing 
supplies will be sufficient to meet the projected demand of additional growth envisioned 
in the general plans for the City’s service area.21   If water use increases as projected by 
Updated UWMP Scenario 1 (the “higher-end” projection), the City’s demands would 
exceed the available normal year supplies by 42 mgy in 2030 (or approximately 1% of 
the 2030 demand).  If water use increases as projected by Updated UWMP Scenario 2 
(the “lower-end” projection), however, the City would have sufficient normal year 
supplies to meet all the projected demands in 2030.   
 
Demand for the Project is estimated to be 100 mgy while demand associated with other 
growth within the City’s service area is estimated to be as low as 222 mgy in 2030 (for 

                                                 
21 Demands associated with these general plans were estimated in the City’s 2005 UWMP in February 
2006. 
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Updated UWMP Scenario 2) and as high as 356 mgy in 2030 (for Updated UWMP 
Scenario 1).  Full buildout for the Final 2005 LRDP is anticipated in 2020, and therefore 
additional demands between 2020 and 2030 are projected to result from other 
development within the City’s service area (including at UCSC) that are not included in 
the Project.  Based on this increase in water demand through 2030, the total projected 
demand for the City’s service area, including the Project, is estimated to range from 
3,875 mgy to 3,937 mgy in 2010 (for Updated UWMP Scenario 2 & 1,respectively) and 
from 4,222 mgy to 4,356 mgy in 2030 (for Updated UWMP Scenario 2 & 1, 
respectively).  When compared to the City’s normal year supply of 4,314 mgy, which is 
expected to remain constant between 2010 and 2030, it is evident that the City will not 
have sufficient supply to meet the total demand on the water system in 2030, including 
the demand of the Project, if future water use increases consistent with the higher of the 
two demand projections (i.e., Updated UWMP Scenario 1).   

8.2. SINGLE DRY YEAR SUPPLY VERSUS DEMAND 

As shown in Table 7, the City’s drought year supplies are not sufficient to meet all of the 
City’s projected demand now or through 2030, with or without the Project.  The 
magnitude of estimated supply deficits during a single dry year ranges from an annual 
average of 2% to 3% in 2010 (for Updated UWMP Scenarios 2 & 1, respectively) and 
from 10% to 13% in 2030 (for Updated UWMP Scenarios 2 & 1, respectively).  If the 
demand associated with the Project is subtracted from the total projected demands for the 
City’s service area in 2030, the City would still face a single dry year supply deficit of 
between 8% and 11% in 2030 (for Updated UWMP Scenarios 2 & 1, respectively).  This 
result indicates that water demand for the Project only would increase single dry year 
supply shortfalls in 2030 by only 2% of the total 2030 demand.  
 
As discussed above in Section  7.2.4, this analysis reflects the average annual supply 
deficit and does not reflect peak season deficits, which are likely to be significantly 
greater during peak seasons.   

8.3. MULTIPLE DRY YEAR SUPPLY VERSUS DEMAND 

The magnitude of estimated supply deficits during the second year of a multiple dry year 
period ranges from an annual average of 30% to 31% in 2010 (for Updated UWMP 
Scenario 2 & 1, respectively) and from 36% to 38% in 2030 (for Updated UWMP 
Scenario 2 & 1, respectively).  The estimated ranges in supply deficit for both scenarios 
during multiple dry years between 2010 and 2030 are shown in Table 8.  Similar to 
single-dry year, if the demand associated with the Project is subtracted from the total 
demands for the City’s service area in 2030, the City would still face significant multiple 
dry year supply deficits (between 35% and 37% in 2030 for Updated UWMP Scenario 2 
& 1, respectively).  This result indicates that the while the Project would increase supply 
deficits during a multiple dry year, it represents only a small portion of the total shortfall.  
 
As discussed above in Section  7.2.4, this analysis reflects the average annual supply 
deficit and does not reflect peak season deficits, which are likely to be significantly 
greater during peak seasons.  
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9. ADDITIONAL POTENTIAL WATER SUPPLIES 

Water Code Section 10911 

(a) If, as a result of its assessment, the public water system concludes that its water supplies 
are, or will be, insufficient, the public water system shall provide to the city or county its 
plans for acquiring additional water supplies, setting forth the measures that are being 
undertaken to acquire and develop those water supplies. If the city or county, if either is 
required to comply with this part pursuant to subdivision (b), concludes as a result of its 
assessment, that water supplies are, or will be, insufficient, the city or county shall 
include in its water assessment its plans for acquiring additional water supplies, setting 
forth the measures that are being undertaken to acquire and develop those water 
supplies. Those plans may include, but are not limited to, information concerning all of 
the following: 

(1) The estimated total costs, and the proposed method of financing the costs, associated 
with acquiring the additional water supplies. 

(2) All federal, state, and local permits, approvals, or entitlements that are anticipated to 
be required in order to acquire and develop the additional water supplies. 

(3) Based on the considerations set forth in paragraphs (1) and (2), the estimated 
timeframes within which the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), expects to be able to 
acquire additional water supplies. 

 
The City has been actively considering possible new water supplies for many years.  In 
2003, the City produced an IWP that evaluated potential water supply strategies.  The 
IWP identified three preferred strategies for managing the City’s water supply and 
demand to address the current supply deficit during dry years.  These strategies include: 
(1) water conservation, (2) curtailment of water demand up to 15% during drought 
conditions, and (3) desalination of seawater.  As of the 2005 UWMP, the City had 
achieved 153 mgy of conservation toward its goal of 282 mgy in 2010.  The City has also 
recently completed testing of a one-year pilot desalination project (in April 2009) and 
will begin environmental review of the full-scale desalination plant in Fall 2009.   
 
While these three strategies will provide additional dry year supplies for current 
customers, they do not entirely address additional future water supply shortfalls that 
would result from new growth within the service area due to the Project and/or to other 
planned development within the City’s service area.  For example, the City’s planned 
desalination plant is designed to alleviate dry year supply shortfalls for existing 
customers, but could also potentially be expanded to further augment the City’s water 
supplies in the future.  Thus strategies to address the projected future water supply 
deficits due to additional growth within the City’s service area, e.g., the Project and other 
development, were considered as part of the IWP but all final decisions related to the 
development of additional supplies (i.e., subsequent phases of the desalination plant) 
were postponed for consideration by future decision-makers on as as-needed basis (Santa 
Cruz, 2006).   
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As noted in the City’s 2005 UWMP, the timing and need for additional supply will 
depend largely on three factors: (1) the City’s policies regarding land use, housing, and 
economic development to be included in the next General Plan Update, (2) the amount of 
growth at UCSC, and (3) the actual increase in water use that accompanies the allowed 
growth.   

9.1. WATER CONSERVATION 

One major goal of the IWP was to achieve the maximum practical water use efficiency 
through water conservation.  Thus, as part of the IWP efforts, the City prepared a Water 
Conservation Plan (Gary Fiske & Associates, 2000) to identify and plan for future 
water conservation within the City’s service area.22   The goals of the Water Conservation 
Plan were to: (1) determine which conservation programs were most cost-effective and 
best suited to the City’s customer base; (2) identify the potential water savings those 
programs could achieve and the estimated costs of implementation, and (3) develop an 
action plan to guide the City’s efforts in the area of water conservation over the next ten 
years.  Estimated annual costs for implementation of the Water Conservation Plan 
conservation programs (including staffing) ranged between approximately $600,000 and 
$1,000,000 throughout the planning period (e.g., through the year 2010; Gary Fiske & 
Associates, 2003).  Funding for the City’s water conservation program is budgeted in the 
City’s Water Fund each year, which is supported by water rate revenues.  A total of 
$870,000 is currently budgeted toward water conservation programs for the 2009-2010 
fiscal year.  As of the 2005 UWMP publication, the City had saved an estimated 153 mgy 
of water through implementation of its conservation programs, leaving an additional 130 
mgy to be saved by 2010 (for a total of approximately 282 mgy of conservation savings; 
Santa Cruz, 2006)23 .  Funding for this remaining 130 mgy will continue to be provided 
by the City’s Water Fund budgets similar to those approved in recent years. 

                                                

 
The Water Conservation Plan identified several demand reduction programs that are 
expected to provide quantifiable water savings of 282 mgy by the year 2010 and provide 
a framework for increasing the City’s efforts to reduce customer water demand.  The 
programs included in the Water Conservation Plan apply to all major water customer 
categories and include financial incentives, new regulations, water audits, and 
distribution of water saving devices.  Specific conservation measures included in the 
Water Conservation Plan include: 
 

• ULFT rebates 
• High efficiency clothes washer rebates 
• Conservation kit distribution 
• Plumbing fixture retrofit ordinance 
• Residential water surveys 
• Apartment building sub-meters 

 
22 Conservation measures for UCSC that were identified by MWM (2007) in the UC Santa Cruz Water 
Efficiency Survey include only minimal overlap with the conservation measures described in the Water 
Conservation Plan (Gary Fiske & Associates, 2000).  
23 See Table 6-3 of the 2005 UWMP (Santa Cruz, 2006).  Note that values may not add due to rounding. 
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• New construction ordinance 
• Commercial ULFT rebates 
• CII water surveys 
• Large landscape water use review 
• Parks water use review 
• Large landscape budget-based rates 

 
Many of the programs included in the Water Conservation Plan overlap with 
conservation programs developed by the California Urban Water Conservation Council 
(“CUWCC”) Memorandum of Understanding Regarding Urban Water Conservation in 
California (“MOU”), which was signed by the City in June 2001.  The City has 
established programs to implement all fourteen best management practices contained in 
the MOU and plans to continue implementation of the Water Conservation Plan 
programs through 2010 in order to achieve the full savings estimated in the plan (Santa 
Cruz, 2006). 

9.2. CURTAILMENT 

In the process of developing the IWP and based on the results of the Water Curtailment 
Study (Gary Fiske & Associates, 2001), the City made the recommendation that it 
would not attempt to meet full demand in drought years when surface supplies fall short.  
Instead, the City plans to supply 85% of normal peak season demand during critical 
drought years, like the 1976-77 event, with the remaining 15% to be met through 
curtailments in water use from the City's customers.  This curtailment would be achieved 
through temporary watering restrictions or rationing that target landscape irrigation and 
other outdoor uses and would be in addition to the water saved on a long-term basis 
through conservation programs (Santa Cruz, 2006).   

 
The IWP assessed combinations of needed additional water supply sources in terms of 
three use curtailment scenarios, ranging from no curtailment up to a 25% system-wide 
reduction in water use under worst-case drought conditions.  According to the 2005 
UWMP, the planning decision to select 15% was based primarily on the fact that, while 
there was only a slight difference in overall cost between the 15% and 25% strategies, the 
difference in terms of the impacts and hardship to residential and business customers, as 
well as the frequency of cutbacks, between these two curtailment levels was much more 
substantial.  The decision also recognized that water use per-capita is already very 
conservative, and that the ability of customers to make such cutbacks would become 
more difficult or costly over time because of the increase in efficiency achieved through 
additional conservation efforts (Santa Cruz, 2006).   
 
Costs related to curtailment of demand during dry years are assessed in the City’s Water 
Shortage Contingency Plan (Santa Cruz, 2009b).  This plan estimates that potential 
additional staff positions needed during a water shortage of 15% would cost 
approximately $113,000 (Stage 2: Water Shortage Warning).  Shortages that reduce 
water supplies by greater than 15% would require additional funds.  In addition to 
increased staffing costs, curtailment would result in revenue losses for the City due to 
decreased customer purchases of water.  Revenue losses from a 15% curtailment are 
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estimated to be on the order of $1.65 million per year.  Options for funding additional 
staff and recovering lost revenue include: 
 

• Seeking funding from the City’s Water Department’s Rate Stabilization Fund 
(currently $2.2 million),  

• Deferring planned capital improvements, and  
• Considering possible rate adjustments or surcharges. 

 
Given that the City anticipates occasional shortages of up to 15%, the Water Shortage 
Contingency Plan recommends that the Rate Stabilization Fund be maintained at least at 
a level that would fully mitigate expected revenue losses associated with that level of 
curtailment.  Currently, the fund would fully cover revenue losses of a 15% curtailment 
lasting one year (Santa Cruz, 2009b).   

9.3. DESALINATION 

9.3.1 IWP Recommendation for Desalination 
Several possible options for development of alternative water supplies were evaluated by 
the City as part of the IWP, including drilling more wells, upgrading the North Coast 
system and treatment facilities, and implementing a water transfer involving exchange of 
groundwater with recycled wastewater for agricultural use on the state park lands north of 
the City.  The IWP identified a regional seawater desalination plant as the preferred 
alternative for a backup supply of drinking water in times of drought (Santa Cruz, 2006).   

9.3.2 Establishment of a Regional Desalination Cooperative  
In response to the City Council’s direction to pursue to IWP, the cooperative SCWD2 was 
established by the City and the SqCWD to evaluate a potential desalination plant in Santa 
Cruz.  SCWD2 is responsible for carrying out the desalination efforts planned by the City 
in its IWP and the SqCWD in its Integrated Resources Plan.   
 
The desalination project concept evaluated in the IWP (that is being carried out by 
SCWD2) involves constructing a seawater intake system using an existing, abandoned 
wastewater outfall, building a new desalination plant with an initial capacity of 2.5 mgd, 
and installing pipelines and pumping stations to deliver treated water to the Bay Street 
Reservoir and to convey seawater concentrate to the City’s wastewater facilities, where it 
would be blended with municipal wastewater flows and disposed via a deep ocean outfall 
(Santa Cruz, 2006). 
 
The purpose of the initial increment of 2.5 mgd of desalination capacity identified in the 
IWP is for drought protection, and the plant would only be used by the City intermittently 
during dry years when existing water supplies fall short (Santa Cruz, 2006).  Use of the 
desalination plant for SqCWD would be both during normal and dry years. 

9.3.3 Progress Made by SCWD2  
Several studies are currently underway or planned that will provide design data and 
recommendations for a full-scale desalination plant.  These studies include: 
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• Pilot Plant Program 
• Entrainment Study  
• Off-shore Geological Survey  
• Energy Minimization and Greenhouse Gas Reduction Study  

 
The Program EIR for the regional desalination plant was approved by the City Council in 
2005, and a pilot program was implemented using funds provided by the City, SqCWD, 
and DWR Proposition 50 grant money (Santa Cruz, 2009c).  Grant funding received for 
the pilot plant totaled over $2.5 million, with $2 million awarded by DWR and $611,000 
awarded by the SWRCB.   
 
The pilot program facilities consisted of a 2,400 sq ft temporary building, custom 
fabricated pilot-scale treatment units treating up to 50 gpm, and source seawater from the 
existing UCSC Long Marine Laboratory seawater intake.  
 
The pilot program tested various desalination pre-treatment and treatment processes over 
a one year period and.  Processes evaluated as part of the pilot program included several 
combinations of reverse osmosis (“RO”) membranes, including both seawater and low-
pressure RO membranes, for the removal of salts.  Pre-treatment processes that were 
tested during the pilot program included conventional pretreatment 
(flocculation/sedimentation and media filtration), slow sand filtration, and membrane 
ultra filtration.  
 
Testing for the pilot program was completed in April 2009 and the results are currently 
being evaluated.  Completion of the pilot program evaluation is expected by November 
2009. 

9.3.4 Anticipated Permits Required for a Full-Scale Desalination Plant 
The full-scale desalination plant will be required to obtain permits from various federal, 
state, and local agencies, and a comprehensive CEQA environmental review will be 
completed prior to approval of construction of a full-scale desalination plant.  As part of 
the requirements of CEQA, the City has initiated preparation of an EIR to identify 
potential effects that the proposed desalination plant is likely to have on the environment.  
The EIR will also propose ways in which these environmental effects might be 
minimized or mitigated, and what potential alternatives to the plant may be considered 
(Santa Cruz, 2009c).  A complete list of the anticipated permits required for the 
desalination plant is provided in Appendix F.  

9.3.5 Anticipated Schedule 
The City anticipates that the program to design and build a full-scale desalination plant 
EIR will be launched in Fall 2009, and a scoping session will be held to discuss 
environmental issues related to the project and the scope/content of the Draft EIR 
analyses.  Environmental review for the full-scale plant is expected to extend through the 
year 2012.  Additional work to be performed for the plant would also include the 
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following actions, as listed below, with the anticipated preparation dates shown in 
parentheses (Santa Cruz, 2009c): 
 

• Intake Design (2009-2011), 
• Intake Construction (2013-2014), 
• Full Scale Plant Design (2009-2012), 
• Full Scale Plant Construction (2012-2015), 
• Infrastructure Design (2010-2011), and 
• Infrastructure Construction (2013-2014). 

9.3.6 Estimated Cost and Funding for a Full-Scale Desalination Plant 
The current estimated cost for design, permitting and other related pre-construction 
expenses between 2009 and 2012 is approximately $6.4 million in 2009-2010, $2.2 
million in 2010-2011, and $6.9 million in 2011-2012.  Construction and operation costs 
beyond 2012 have not yet been estimated (Santa Cruz, 2009c). 
 
It is currently planned that the cost of the desalination plant will be shared between the 
City and SqCWD.  City funds are expected to come from the sale of bonds anticipated by 
the City’s current water rates.  The City will also evaluate the potential for future grants 
from the state for part of the construction of the facility; however, at present, no grant 
funding has been obtained for the full-scale plant (Santa Cruz, 2009c).  

9.4. ADDITIONAL POTENTIAL FUTURE WATER SUPPLY SOURCES 

As discussed in the introduction to Section  9, the City’s current strategies for water 
conservation, curtailment, and desalination outlined in the IWP are designed to meet the 
City’s existing dry year water supply deficits, but also provide future decision-makers an 
option to augment supply to meet long-term needs (i.e., associated with new customers).  
For example, although the City’s proposed desalination plant is currently planned to 
provide 2.5 mgd of dry year supply for existing customers, it could conceivably be 
expanded in the future if additional supplies are needed in the future. 
 
As discussed in Section  8, since the Project will result in a new demand of 100 mgy on 
the City’s water system, the City will need to develop new dry year water supplies or 
accept nominal additional dry year supply cutbacks.  Depending on the growth rate of 
other developments within the City’s service area (i.e., 0.8% or 0.4% per year), the City 
will face additional increased dry year supply shortfalls in proportion to the amount of 
growth.  If future growth occurs as is projected by Updated UWMP Scenario 1, the City 
may also face normal year supply shortfalls at some point between 2025 and 2030.   
 
Potential supply alternatives that could be evaluated to limit future curtailment at a 
maximum level as demand grows in the future could include:  
 

• Expanded desalination capacity in 1 mgd increments, 
• Water recycling, 
• Groundwater recharge, 
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• Reservoir expansion, 
• Aquifer storage and recovery, and 
• Off-stream storage. 

 
The City has evaluated over 30 different supplemental water supply options in the past, 
including many of those listed above, and has previously determined them to be 
inadequate, infeasible, or too costly.  However, these and other supply alternatives may 
need to be re-evaluated in the future to avoid increased dry year cutbacks due to new 
development (including the Project), and potentially to augment the City’s normal year 
water supplies if future development is approved at a rate greater than can be 
accommodated by the City’s existing normal year water supply.   
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10. CONCLUSIONS 

In the City’s most recent UWMP, prepared in 2005, the estimated total demand on the 
City’s water system (including the then-current projected demand of the Project) was 
projected to exceed the total available normal year water supply at some point between 
2015 and 2020 (e.g., demand in 2020 was projected to exceed supply by 31 mgy; Santa 
Cruz, 2006).   
 
Based on the updated water demand projections presented herein, this WSA concludes 
that in a normal year the City’s supplies are sufficient to meet the demands of the Project 
and the City’s existing and planned future uses through at least the year 2025.  However, 
depending upon the rate of water demand growth, the City’s water supplies may, during a 
normal year, be insufficient to fully support the demands of the Project and the City’s 
other existing and planned future uses after 2025.  The evaluations presented herein 
indicate that if water demand increases as is projected in Updated UWMP Scenario 1, 
which anticipates a 0.8% annual increase in the City’s three largest customer classes and 
is consistent with general plans for the City’s service area, the City will not be able to 
meet the demand of the Project and the City’s existing and planned future uses beyond 
2025 in a normal year.  However, even under this high-end water demand growth rate, 
the magnitude of projected shortfall represent less than 1% of the City’s total projected 
demand in 2030, or 42 mgy during a normal year.  
 
If water demand increases as is projected in Updated UWMP Scenario 2, which 
anticipates a 0.4% annual increase in customer classes, and is consistent with historical 
trends in growth, the City will be able to meet the demands of the Project and other 
existing and planned future uses through the year 2030 (i.e., the 20 year evaluation 
horizon for this WSA).    
 
In contrast to this potential future normal year supply shortfall, the City is already facing 
supply shortfalls during dry years, even without the additional demands from the Project 
and/or other future development.  Given this existing shortfall, the City does not have 
sufficient water to meet the demands of the Project, in addition to other existing and 
planned future uses.  Comparison of the City’s future supply and demand indicates, 
however, that implementation of the Project would only increase dry year supply 
shortfalls by up to 2% (or 100 mgy) in a single or multiple dry year.  Even in the “worst-
case” growth scenario evaluated by the City’s Water Department (i.e., 0.8% annual 
growth), existing users account for 72% of the projected supply shortfall in 2030 
(1,200 mgy out of a total shortfall of 1,656 mgy). 
 
While these supply and demand comparisons are useful for evaluating annual water 
supply shortfalls, they do not reflect peak season cutbacks, which are likely to be 
significantly greater than the annual supply deficits presented above.  Furthermore, to the 
extent that the City’s surface water or groundwater supplies are reduced or impaired due 
to SWRCB filings or saltwater intrusion, respectively, both the annual supply deficits and 
peak season cutbacks could be increased. 
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In response to the City’s existing dry year supply shortfalls, the City has been 
implementing water conservation programs identified as part of the IWP and has initiated 
studies for the development of desalinated water.  As of the 2005 UWMP, the City had 
achieved 153 mgy of conservation toward its goal of 282 mgy in 2010.  The City has also 
recently completed testing of a one-year pilot desalination project (in April 2009) and 
initiated environmental review of the full-scale desalination plant in Fall 2009. 
Through the completion of these conservation programs and the 2.5 mgd desalination 
plant (if approved by the appropriate regulatory agencies), the City will be able to reduce 
the water supply deficit in a worst-case drought, like the 1976-1977 event, from over 
50% at peak times to a maximum of 15%.  Plans for achieving this 15% curtailment are 
outlined in the City’s updated Water Shortage Contingency Plan (Santa Cruz, 2009b).   
 
These strategies address the dry year supply shortfall associated with current demands, 
but also to provide future decision-makers an option to augment supply to meet long-term 
needs (i.e., associated with new customers).  If the Project and/or other new development 
results in increased demand on the City’s water system, the City will need to develop new 
dry year water supplies or accept increased cutbacks during dry years.  Depending on 
actual future development within the City’s service area (i.e., more similar to the 0.8% 
annual average growth rate projected in Updated UWMP Scenario 1 or 0.4% annual 
average growth rate projected in Updated UWMP Scenario 2), the City may also face 
supply deficits during normal years at some point between 2025 and 2030. 
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Environmental Impact Report, dated  September 2006. 
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Sphere of Influence Amendment
Water Supply Assessment

Table 1
Projected Incremental Increase in Future Water Demand Associated 

with the Project and Other UCSC Facilities (a)
City of Santa Cruz, California

Increased Water 
Water Demand Category (b) Use (mgy) (c)

2005 LRDP - Main Campus (d) 122
2005 LRDP - Main Campus (outside of SOI amendment area) (e) -16
2005 LRDP - Summer Session (f) 10
935 new beds per Settlement Agreement (f) 14
Conservation per Settlement Agreement (f) -30

Subtotal Project Demand (g) 100

2005 LRDP - Main Campus (outside of SOI amendment area) (e) 16
UCSC LRDP - 2300 Delaware (2007-2020) 1
UCSC Marine Science Campus (2007-2020) 9

Subtotal Additional UCSC Demand (h) 26

Total Projected Increase in UCSC Water Use by 2020 (i) 126

Abbreviations:
LRDP - Long Range Development Plan
mgy - million gallons per year
SOI - Sphere of influence
UCSC - University of California at Santa Cruz

Notes:
(a) The "incremental increase" in future water demand listed above is in addition to existing water uses at

UCSC-owned facilities.  Historical demand from UCSC has ranged from approximately 200 mgy to
206 mgy in recent years.

(b) Water demand categories are listed above for various components of UCSC, provided by City staff.
(c) The increased water use shown above represents the projected incremental increase in water use at

each of the UCSC facilities.  Details regarding the projected increase for each particular water demand
category is included in subsequent notes.

(d) Additional development associated with the 2005 LRDP was estimated by ARUP (2006) as part of the
2005 LRDP environmental review.  These projections were estimated by ARUP based on the area of
previously approved (but not constructed) land uses and proposed new land uses from 2005 LRDP,
multiplied by water use factors derived from historical water use at UCSC.  New developments in
water efficiency were incorporated ARUP's demand projections through assumptions regarding the
achievable water savings from the use of efficient fixtures.  The projected area of land uses, water
demand factors, and estimated conservation savings is provided in Table B-1 of Appendix B, along
with the memorandum prepared by ARUP for UCSC in 2006. 

(e) Water demand associated with projects that are outside of the SOI amendment area (estimated by 
UCSC, 2009) are not considered part of the Project and therefore subtracted from the "Project" total
and added back into the "Additional UCSC" total.

(f) Water demands associated with summer session students, additional beds required by the 
Settlement Agreement, and conservation savings required by the Settlement Agreement were provided
by City staff.  Conservation savings are expected to be achieved through implementation of 19
high-priority measures identified by MWM (2007).  Although these savings will be achieved within 
existing facilities at the UCSC main campus (i.e., not within the SOI amendment area), because the 
conservation savings was a requirement of the Settlement Agreement it has been included as part of
the Project above.

(g) Represents the total Project water demand.
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Water Supply Assessment

Table 1
Projected Incremental Increase in Future Water Demand Associated 

with the Project and Other UCSC Facilities (a)
City of Santa Cruz, California

Notes (continued):
(h) "Additional UCSC Demand" includes increased water demands from 2,300 Delaware Street and the

UCSC Marine Science Campus and from projects on the UCSC main campus that are located
outside of the SOI amendment area (e.g., within the existing SOI).  Demands from 2,300 Delaware
Street and the Marine Science Campus have been updated above from the 2005 LRDP Environmental
Impact Report based on actual water use data in 2007.

(i) The total projected increase in water use by UCSC reflects the incremental increase in demand
estimated for all of the UCSC facilities listed above. This demands is used in Table 2  to update the
City's projected future water use for its entire water service area, which previously included an
additional 200 mgy of water for UCSC in 2020.

References:
1 Personal communication with the Water Department and Planning Department Staff, 13 July 2009.
2 MWM, 2007.  UC Santa Cruz Water Efficiency Survey; prepared by Maddaus Water Management and

UC Santa Cruz; dated December 2007.
3 UCSC, 2009.  East Campus Infill Project Final Environmental Impact Report, dated 2009, available

online at: http://ppc.ucsc.edu/cp/planning/6801EIRTOC.
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Table 2
Projected Future Water Demand for the City of Santa Cruz Water Service Area

City of Santa Cruz, California

Water Demand (mgy) (a)
Projection 2005 2010 2015 2020 2025 2030

Population Forecast
AMBAG (2009) (b) 93,160 96,399 100,670 103,275 104,539 106,454

Water Demand Forecasts
MWM 1998 Forecast (c) 4,867 5,029 5,094 5,157 5,240 5,323
UWMP Scenario 1 (0.8% Growth) (d) 3,900 3,962 4,154 4,345 -- --
UWMP Scenario 2 (0.4% Growth) (e) 3,900 3,866 3,963 4,058 -- --

UWMP Scenario 1 Adjustments (f)
Extension from 2020 to 2030 (g) -- -- -- -- 4,350 4,430
UCSC adjustments (h) -- -25 -50 -74 -74 -74

Updated UWMP Scenario 1 (i) 3,900 3,937 4,104 4,271 4,276 4,356

UWMP Scenario 2 Adjustments (f)
Extension from 2020 to 2030 (g) -- -- -- -- 4,121 4,196
UCSC adjustments (h) -- 9 17 26 26 26

Updated UWMP Scenario 2 (i) 3,900 3,875 3,980 4,084 4,147 4,222

Abbreviations:
AMBAG - Association of Monterey Bay Area Governments
mgy - million gallons per year
UCSC - University of California at Santa Cruz
UWMP - Urban Water Management Plan

Notes:
(a) Water demand forecasts are based on discussions with staff from the City's water and planning departments and the City's

Environmental Impact Report consultant.
(b) Population projections from AMBAG (2009) include UCSC.
(c) Projections from the City's Water Demand Investigation were completed based on then-current information on local population and

employment trends published by the Association of Monterey Bay Area Governments (“AMBAG”), and demographic data and land
use information from the existing general plans (from the City of Santa Cruz, Santa Cruz County, and the City of Capitola).
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Table 2
Projected Future Water Demand for the City of Santa Cruz Water Service Area

City of Santa Cruz, California

Notes (continued):
(d) The 2005 UWMP's "Scenario 1" demand projections were based on the assumption that the City's three largest customer classes

(single-family residential, multi-residential and business, and irrigation) would grow at an annual rate of 0.8% (in proportion to the
amount of growth envisioned in existing housing elements from general plans for the City and County of Santa Cruz and the City
of Capitola), and that water use at the University would increase as predicted in the 2005 LRDP Draft EIR.

(e) The 2005 UWMP's "Scenario 2" assumed that residential and business water use would increase at an annual rate of 0.4% 
(based on actual residential growth rates experienced since 1997), and that water use at the University would increase at half
of what was predicted in the 2005 Long Range Development Plan ("LRDP") Draft Environmental Impact Report ("EIR").

(f) Adjustments were made to the UWMP Scenarios 1 & 2 for two reasons (1) in order to extend the projections through the year
2030, as is required for a Water Supply Assessment ("WSA") pursuant to Water Code Section 10910, and (2) to account for
reductions in the projected water demand for UCSC associated with the 2005 LRDP Final Environmental Impact Report and
the Settlement Agreement.  Both Updated UWMP Scenarios include the full volume of projected 2020 demand for UCSC. 
Therefore, Scenario 1 has been adjusted downward while Scenario 2 has been adjusted upward, to account for the full volume of
updated UCSC demand.

(g) Demands were extended from 2020 to 2030 by the City for the purpose of this report, assuming a gross per capita water use of
114 gallons per day per person ("gpd/person") for UWMP Scenario 1 and 108 gpd/person for UWMP Scenario 2.

(h) Adjustments to the UCSC water demand projections (which include the demand for the Project) are equal to the difference
between the prior projected UCSC demand growth by 2020 included in the UWMP scenarios (200 mgy for Scenario 1 and 100
mgy for Scenario 2), and the updated projected UCSC demand growth by 2020 presented in Table 1 (126 mgy for both
scenarios).  After 2020, demand growth by UCSC is assumed to be included in the per capita-based demand growth (Reference 1).

(i) The Updated UWMP Scenarios 1 & 2 are used for the purpose of evaluating the sufficiency of the City's water supplies to meet
the projected future demands (including the demands of the Project), as is required in a WSA.  The City has chosen to include
these two potential future demand scenarios as the higher and lower ranges of the City's estimated future demand.  Actual future
development will be planned by the appropriate land use planning agencies for the City and County of Santa Cruz and the City of
Capitola.  

References:
1 Personal communication with the Water Department and Planning Department Staff, 13 July 2009.
2 MWM, 1998. Water Demand Investigation ; prepared by Maddaus Water Management.
3 AMBAG, 2009.  Monterey Bay Area 2008 Regional Forecast.  Population, Housing Unit and Employment Projections for Monterey,

San Benito and Santa Cruz Counties to the Year 2035.
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Table 3
City of Santa Cruz Projected Future Water Supply Availability (a)

City of Santa Cruz, California

Water Supply by Water Year Type (mgy) (c)
Water Normal Single Multiple Dry Year
Supply Source (b) Year Dry Year Year 1 Year 2

North Coast 1,077 500 400 300
San Lorenzo River 2,008 2,100 2,100 1,800
Loch Lomond Reservoir 1,042 900 700 200
Live Oak Well System 187 300 300 400
Total Water Supply 4,314 3,800 3,500 2,700

Abbreviations:
SDY - single dry year
MDY - multiple dry year
mgy - million gallons per year

Notes:
(a) Supply availability is from Table 5-2 of the 2005 Urban Water Management Plan

(Santa Cruz, 2006).
(b) See Sections 6 and 7 of the text for a complete description of the City's

water supply sources.  
(c) "Water Year Type" refers to normal, single dry, and multiple dry years as defined

in the 2005 Urban Water Management Plan ("UWMP") based on the hydrologic
record.  The UWMP calculates "normal year" supply based on the period
between 1999 and 2003, "single dry year" supply based on the year 1994 (the
most recent single dry year on record), and "multiple dry year" supply based on
the two-year drought sequence from 1976 to 1977 (the most critical drought on
record).

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
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Table 4
City of Santa Cruz Historical Water Supply Production (a)

City of Santa Cruz, California

Water Supply Production (mgy)
San Loch

North Coast Lorenzo Tait Lomond Live Oak
Year Streams River Wells (b) Reservoir Wells TOTAL

1985 1,004.4 1,926.7 331.5 793.9 174.7 4,231
1986 1,123.3 1,867.5 27.6 1,192.7 33.6 4,245
1987 592.5 2,246.5 172.5 971.8 389.6 4,373
1988 692.1 2,066.5 294.1 650.4 429.8 4,133
1989 872.3 2,187.2 232.3 455.0 298.6 4,045
1990 820.6 2,001.2 152.8 187.0 227.4 3,389
1991 661.9 1,921.0 251.1 510.1 178.7 3,523
1992 633.7 1,807.6 223.1 625.2 264.4 3,554
1993 826.1 1,667.2 102.3 1,035.7 135.5 3,767
1994 665.6 1,861.0 235.5 931.8 169.1 3,863
1995 1,207.7 1,317.2 256.8 857.2 90.0 3,729
1996 1,312.5 1,267.3 9.9 1,389.8 54.7 4,034
1997 1,291.6 1,719.6 5.3 1,304.5 79.9 4,401
1998 1,484.8 1,527.7 4.8 996.8 99.6 4,114
1999 1,580.0 1,966.0 106.1 583.7 92.4 4,328
2000 1,417.3 2,073.2 -- 797.0 187.0 4,475
2001 1,326.5 2,003.0 -- 842.4 171.4 4,343
2002 1,386.2 1,976.2 -- 538.0 143.8 4,044
2003 1,297.0 1,917.9 -- 748.5 129.7 4,093
2004 1,315.4 1,984.5 -- 652.6 123.6 4,076

Average from
2000 to 2004 1,348.5 1,991.0 715.7 151.1 4,206
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Sphere of Influence Amendment
Water Supply Assessment

Table 4
City of Santa Cruz Historical Water Supply Production (a)

City of Santa Cruz, California

Abbreviations:
mgy - million gallons per year

Notes:
(a) Historical water production for the City of Santa Cruz is from Table 3.2 of the 2005 

Urban Water Management Plan (Santa Cruz, 2006).
(b) Production from the Tait Wells is pursuant to the City's water rights permit for the Tait

Street Diversion on the San Lorenzo River.

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
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Table 5
City of Santa Cruz Surface Water Rights and Entitlements (a)

City of Santa Cruz, California

SWRCB Permit / Maximum Instream Flow Annual 
Permit / License Face Seasonal Diversion Requirements Diversion Limit

Water Supply Source (b) License (c) Value (mgy) Availability (cfs) (cfs) (d) (mgy)

North Coast Diversions Pre-1914 None Year-round No limit None None

San Lorenzo River

- Tait Street Diversion / Wells 2372 / 1553 1,463 Year-round 12.2 None None
2738 / 7200 1,416

- Felton Diversion (for storage 16601 / -- 977 September 7.8 10
in Loch Lomond) 16123 / -- October 20 25

November-May 20 20
June-August 0 NA

Loch Lomond Reservoir

- Collection from Newell Creek 11618 / 9847 1,825 Sept-June No limit NA 1,825
(for storage in Loch Lomond)

- Withdrawal from Loch Lomond 11618 / 9847 1,042 Year-round NA 1 1,042

Abbreviations:
cfs - cubic feet per second
mgy - million gallons per year
NA = not applicable
SWRCB - State Water Resources Control Board
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Water Supply Assessment

Table 5
City of Santa Cruz Surface Water Rights and Entitlements (a)

City of Santa Cruz, California

Notes:
(a) Surface water rights and entitlements for the City of Santa Cruz are from Table 3-1 of the 2005 Urban Water Management

Plan (Santa Cruz, 2006).
(b) See Sections 6 and 7 of the text for a complete description of the City's water supply sources.  
(c) Copies of the City's permits and licenses for the Felton Diversion and the Tait Street Diversion are included in Appendix D.
(d) Instream requirements are the minimum flow that must be met before water can be diverted by the City.  Instream flows are

for fish and other instream environmental uses.

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
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Table 6
Projected Normal Year Supply Versus Demand

City of Santa Cruz, California

Water Supply and Demand (mgy)
Water Supply Source 2010 2015 2020 2025 2030

Projected Supply (a) 4,314 4,314 4,314 4,314 4,314

Projected Demand (b)
Updated UWMP Scenario 1 (c) 3,937 4,104 4,271 4,276 4,356
Updated UWMP Scenario 2 (d) 3,875 3,980 4,084 4,147 4,222

Difference (e)
Updated UWMP Scenario 1 377 210 43 38 -42
Updated UWMP Scenario 2 439 334 230 167 92

Average Annual Deficit (f)
Updated UWMP Scenario 1 -- -- -- -- -1%
Updated UWMP Scenario 2 -- -- -- -- --

Abbreviations:
UWMP - Urban Water Management Plan
mgy - million gallons per year
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Table 6
Projected Normal Year Supply Versus Demand

City of Santa Cruz, California

Notes:
(a) Projected normal year water supply is from Table 5-3 of the 2005 UWMP (Santa Cruz, 2006).
(b) Projected demand for the City's water service area is from Table 2.  The two scenarios shown 

above have been updated from the 2005 UWMP to extend to the year 2030, and to account for 
updates to the University of California, Santa Cruz, 2005 Long Range Development Plan that
occurred as a result of environmental review and the subsequent litigation.  These updated 
scenarios include 126 mgy of water demand for the Project (see Table 1). 

(c) Updated UWMP Scenario 1 reflects a growth rate of 0.8% out to 2020, consistent with the
applicable general plans, and that the University's water use will increase by 126 mgy by 2020
(see Table 2).  Demand between 2020 and 2030 was projected using the average projected per
capita water use (2010 through 2020) applied to the increase in population projected by the
Association of Monterey Bay Area Governments (2009).

(d) Updated UWMP Scenario 2 reflects a growth rate of 0.4% out to 2020, consistent with the
historical growth since 1997, and that the University's water use will increase by 126 mgy by 2020
(see Table 2).  Demand between 2020 and 2030 was projected using the average projected per
capita water use (2010 through 2020) applied to the increase in population projected by the
Association of Monterey Bay Area Governements (2009).

(e) The difference between supply and demand is the supply less demand.  Negative values indicate 
that demand exceeds supply.

(f) Annual average deficit is shown as a percent of demand.  The annual average does not account
for peak season deficits, which may be significantly greater.

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
2 Santa Cruz, 2009.  Personal communication with staff from the City's water and planning

departments and the City's Environmental Impact Report consultant.
3 AMBAG, 2009.  Monterey Bay Area 2008 Regional Forecast.  Population, Housing Unit and

Employment Projections for Monterey, San Benito and Santa Cruz Counties to the Year 2035.
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Table 7
Projected Single Dry Year Supply Versus Demand

City of Santa Cruz, California

Water Supply and Demand (mgy)
Water Supply Source 2010 2015 2020 2025 2030

Projected Supply (a) 3,800 3,800 3,800 3,800 3,800

Projected Demand (b)
Updated UWMP Scenario 1 (c) 3,937 4,104 4,271 4,276 4,356
Updated UWMP Scenario 2 (d) 3,875 3,980 4,084 4,147 4,222

Difference (e)
Updated UWMP Scenario 1 -137 -304 -471 -476 -556
Updated UWMP Scenario 2 -75 -180 -284 -347 -422

Average Annual Deficit (f)
Updated UWMP Scenario 1 -3% -7% -11% -11% -13%
Updated UWMP Scenario 2 -2% -5% -7% -8% -10%

Abbreviations:
UWMP - Urban Water Management Plan
mgy - million gallons per year
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Table 7
Projected Single Dry Year Supply Versus Demand

City of Santa Cruz, California

Notes:
(a) Projected single dry year water supply is from Table 5-4 of the 2005 UWMP (Santa Cruz, 2006).
(b) Projected demand for the City's water service area is from Table 2.  The two scenarios shown 

above have been updated from the 2005 UWMP to extend to the year 2030, and to account for 
updates to the University of California, Santa Cruz, 2005 Long Range Development Plan that
occurred as a result of environmental review and the subsequent litigation.  These updated 
scenarios include 126 mgy of water demand for the Project (see Table 1). 

(c) Updated UWMP Scenario 1 reflects a growth rate of 0.8% out to 2020, consistent with the
applicable general plans, and that the University's water use will increase by 126 mgy by 2020
(see Table 2).  Demand between 2020 and 2030 was projected using the average projected per
capita water use (2010 through 2020) applied to  the increase in population projected by the
Association of Monterey Bay Area Governments (2009).

(d) Updated UWMP Scenario 2 reflects a growth rate of 0.4% out to 2020, consistent with the
historical growth since 1997, and that the University's water use will increase by 126 mgy by
2020 (see Table 2).  Demand between 2020 and 2030 was projected using the average
projected per capita water use (2010 through 2020) applied to the increase in population
projected by the Association of Monterey Bay Area Governements (2009).

(e) The difference between supply and demand is the supply less demand.  Negative values
indicate that demand exceeds supply.

(f) Annual average deficit is shown as a percent of demand.  The annual average does not
account for peak season deficits, which may be significantly greater.

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
2 Santa Cruz, 2009.  Personal communication with staff from the City's water and planning

departments and the City's Environmental Impact Report consultant.
3 AMBAG, 2009.  Monterey Bay Area 2008 Regional Forecast.  Population, Housing Unit and

Employment Projections for Monterey, San Benito and Santa Cruz Counties to the Year 2035.
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Table 8
Projected Multiple Dry Year Supply Versus Demand

City of Santa Cruz, California

Water Supply and Demand (mgy)
Water Supply and Multiple Dry Year: Year 1 Multiple Dry Year: Year 2
Demand 2010 2015 2020 2025 2030 2010 2015 2020 2025 2030

Projected Supply (a) 3,500 3,500 3,500 3,500 3,500 2,700 2,700 2,700 2,700 2,700

Projected Demand (b)
Updated UWMP Scenario 1 (c) 3,937 4,104 4,271 4,276 4,356 3,937 4,104 4,271 4,276 4,356
Updated UWMP Scenario 2 (d) 3,875 3,980 4,084 4,147 4,222 3,875 3,980 4,084 4,147 4,222

Difference (e)
Updated UWMP Scenario 1 -437 -604 -771 -776 -856 -1,237 -1,404 -1,571 -1,576 -1,656
Updated UWMP Scenario 2 -375 -480 -584 -647 -722 -1,175 -1,280 -1,384 -1,447 -1,522

Average Annual Deficit (f)
Updated UWMP Scenario 1 -11% -15% -18% -18% -20% -31% -34% -37% -37% -38%
Updated UWMP Scenario 2 -10% -12% -14% -16% -17% -30% -32% -34% -35% -36%
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Table 8
Projected Multiple Dry Year Supply Versus Demand

City of Santa Cruz, California

Abbreviations:
UWMP - Urban Water Management Plan
mgy - million gallons per year

Notes:
(a) Projected multiple dry year water supply is from Table 5-3 of the 2005 UWMP (Santa Cruz, 2006).
(b) Projected demand for the City's water service area is from Table 2.  The two scenarios shown above have been updated from the 2005

UWMP to extend to the year 2030, and to account for updates to the University of California, Santa Cruz, 2005 Long Range Development Plan
occurred as a result of environmental review and the subsequent litigation.  These updated scenarios include 126 mgy of water demand for
the Project (see Table 1). 
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Table 8
Projected Multiple Dry Year Supply Versus Demand

City of Santa Cruz, California

Notes (continued):
(c) Updated UWMP Scenario 1 reflects a growth rate of 0.8% out to 2020, consistent with the applicable general plans, and that the University's

water use will increase by 126 mgy by 2020 (see Table 2).  Demand between 2020 and 2030 was projected using the average projected per
capita water use (2010 through 2020) applied to  the increase in population projected by the Association of Monterey Bay Area Governements
(2009).

(d) Updated UWMP Scenario 2 reflects a growth rate of 0.4% out to 2020, consistent with the historical growth since 1997, and that the
University's water use will increase by 126 mgy by 2020 (see Table 2).  Demand between 2020 and 2030 was projected using the average
projected per capita water use (2010 through 2020) applied to the increase in population projected by the Association of Monterey Bay Area
Governments (2009). 

(e) The difference between supply and demand is the supply less demand.  Negative values indicate that demand exceeds supply.
(f) Annual average deficit is shown as a percent of demand.  The annual average does not account for peak season deficits, which may be

significantly greater.

References:
1 Santa Cruz, 2006.  2005 Urban Water Management Plan, dated February 2006.
2 Santa Cruz, 2009.  Personal communication with staff from the City's water and planning departments and the City's Environmental Impact

Report consultant.
3 AMBAG, 2009.  Monterey Bay Area 2008 Regional Forecast.  Population, Housing Unit and

Employment Projections for Monterey, San Benito and Santa Cruz Counties to the Year 2035.
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Table B-1
Summary of Incremental Water Demand Projections associated with the UCSC Long Range Development Plan (a)

City of Santa Cruz, California

[A] [B] [C] [D] [E] [F] [G] [H] [I]
Average Baseline Demands (gpd) Low Flow Proposed Demand (gpd)

Water Use Existing Program Total Future Water Use Existing Program Total Future
Additional Proposed Factor (b) Demand Demand Demand Factor (e) Demand Demand Demand

Water Demand Category Program (b) (gpd) (b) D = A x B (b) (d) (gpd) (b) H = A x F (b) (d)

UCSC MAIN CAMPUS
Irrigation -- -- -- 219,101 41,147 (c) 260,248 -- 219,101 39,090 (c) 258,191
Office/Classroom 1,260,442 GSF 0.026 40,448 32,288 72,727 0.018 40,448 22,688 63,162
Science Labs 930,382 GSF 0.035 15,672 32,222 47,852 0.033 15,672 30,703 46,414
Library 193,600 GSF 0.085 14,509 16,465 30,976 0.060 14,509 11,616 26,097
Athletic 151,000 GSF 0.075 6,167 11,357 17,530 0.066 6,167 9,966 16,132
Housing / Apt 4,782 bed 38 237,535 183,573 421,111 35 237,535 166,103 403,627
Mechanical / Cooling -- -- -- 25,694 52,759 (c) 78,453 -- 25,694 52,759 (c) 78,453
Other 0 GSF 0.60 6,475 0 6,475 -- 6,475 0.00 6,475

UCSC Main Campus (gpd) 565,601 369,811 935,372 565,601 332,950 898,551
(mgy) (f) 206.4 135.0 341.4 206.4 121.6 328.0

Abbreviations:
gpd - gallons per day LRDP - Long Range Development Plan UCSC - University of California at Santa Cruz
GSF - gross square feet mgy - million gallons per year

Notes:
(a) Water demand estimates shown above are from ARUP (2006), revised to show the incremental demand associated with the Program.  These demands

were estimated for the LRDP's Final Environmental Impact Report and do not include demands or conservation savings resulting from the Settlement
Agreement.

(b) Values are given in ARUP (2006) Table 3A.  Additional Program includes both approved development (referred to by ARUP as "Approved 2004-05") as well
as new development as part of the 2005 LRDP (referred to by ARUP as "Additional Proposed 2020").

(c) Italicized values were not calculated using water use factors but instead using linear relationships as described in ARUP (2006).  For the purpose of 
identifying the incremental Program demand, these values are estimated as the Total Future Demand less the Existing Demand.

(d) Total Future Demand is from ARUP (2006) and should be equal to the sum of Existing and Program demands (C + D) or (G + H).  Small differences are likely 
the result of rounding of the Additional Program or the Water Use Factors.

(e) Low Flow Water Use Factors are from ARUP (2006) Table 4.
(f) UCSC Main Campus demands are converted from gpd to mgy by multiplying by 365 and dividing by 1E6.  Program demands are rounded up so that the sum 

of Existing and Program demands equals the Total Future Demand shown above.

References:
1 ARUP, 2006.  Memorandum entitled UC Santa Cruz: LRDP EIR Water Demand Projections for 19,500 Enrollment Alternative - Calculation Summary, 

prepared for Alisa Klaus, UCSC, dated 28 August 2006. 

15 September 2009 Page 1 of 1
Erler & Kalinowski, Inc.

A90033.00



 
Memorandum

Page 1 of 2

 

 
Q:\130316\4 PROJECT DATA\4-05 REPORTS\ARUP REPORTS\MEMO_EIR WATER PROJECTION SUMMARY_07-06-
2006.DOC 

Ove Arup & Partners California Ltd F0.3
Rev 8.0, 1 November 2001

 

Reference number To Alisa Klaus, UCSC 

130316/GM 

File reference cc Steve Paul, UCSC 
Bruce Hoffman, UCSC 
Sally Morgan, UCSC 

1-02 

   Date From Grant McInnes x 594 (Arup SF) 
  

August 28, 2006 

  Subject UC Santa Cruz:  LRDP EIR Water Demand Projections for 19,500 Enrollment Alternative - 
Calculation Summary 

 
The following water demand projections were developed using historic metered consumption data supplied by 
UC Santa Cruz and the City of Santa Cruz, and the program data contained in the Long Range Development Plan 
(LRDP) for the year 2020.  Metered consumption data for the year 2003 was analyzed, and divided into 
programmatic Water Demand Categories depending on the land-use associated with the meter.  The existing 
building square footage and housing units were allocated to similar categories so that the rate of water 
consumption could be calculated for each Water Demand Category.  The future consumption projections were 
then extrapolated based on the increase in future program requirements.  
 
The following paragraphs summarize the methodology used in the projection calculations, by providing a brief 
explanation regarding the purpose of each table. 
 
Table 1A:  provides a summary of the Existing and Approved (2004-5) campus program and the Proposed 
Program for 2020, on a square footage basis.  The Existing and Approved (2004-5) data contains program for 
buildings not yet constructed during 2003 (the year from which the metering data is taken). 
 
Table 1B:  provides a summary of the campus housing program by the number of beds for the Existing (2003), 
Existing and Approved (2004-5) and the Proposed (2020) years. 
 
Table 1C:  consolidates the data from Table 1A into the Water Demand Categories to be used in the projection 
calculations.   
 
Table 1D:  summarizes the program data for buildings that are included in the Existing and Approved (2004-05) 
data, but were not constructed as of 2003. 
 
Table 2:  summarizes the metered water consumption for 2003 provided by UCSC.  The campus’ sub-metering 
system does not capture all of the water used on campus.  Therefore, data from the City’s metering system, which 
provides total campus water consumption, was used to derive the amount of “unmetered water” (i.e. water not 
captured by the campus’ sub-metering system).  The unmetered water was distributed to the various Water 
Demand Categories based on likely use.  The assumptions that have been made regarding the likely use of this 
unmetered water are noted and calculated.   
 
Table 3A:  calculates the existing average Water Use Factor (average gpd per GSF or average gpd per bed) for 
the Existing (2003) program based on the metered water consumption for 2003.  This factor is applied to the 
Proposed 2020 program to generate a proposed baseline demand for 2020, which assumes that future buildings 
are constructed with similar typical water demands as the existing buildings on campus.   
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The US Energy Policy Act of 1992 resulted in Californian Plumbing Codes requiring the use of flow low fixtures 
from 1992 onwards.  For the purposes of this study, it is assumed that all buildings constructed during and since 
1993 contain fixtures that meet these low flow requirements.   
 
UC Santa Cruz has engaged in a retrofit program for some of these pre-1993 fixtures in recent years.  However, 
fixtures in some of the buildings on the campus that were constructed prior to 1993 have not been retrofitted; 
these buildings have a water demand greater than those constructed to current code.  The actual project demand 
for 2020 adjusts the baseline demand to account for the fact that new development will comply with current code 
requirements.  Therefore, the Water Use Factors for future buildings will be less than for existing buildings, 
which have a mix of low-flow and pre-1993 fixtures.  
 
Refer to Table 4 for these adjustment calculations that account for existing low flow fixtures (for the 
Office/Classroom, Science, Library, Athletic and Housing/Apts water demand categories). 
 
The following demand savings for new development (with respect to buildings fitted with pre-1993 fixtures) that 
are achievable using low flow fixtures and improved efficiency irrigation systems, have been assumed for the 
following Water Demand Categories: 
• Irrigation = 5% 
• Office / Classroom = 50% 
• Science Labs = 10% 
• Library = 50% 
• Athletic (Physical Ed) = 25% 
• Housing / Apartments = 20% 
• Mechanical / Cooling = 0% 
• Other (theatre, retail, etc) = 10% 
 
Table 3B:  calculates the proposed baseline irrigation demand for 2020, assuming a linear extrapolation of 
demand based on the increase in area of general landscaping and athletic fields. 
 
Table 4:  calculates the percentage of Existing (2003) buildings that are fitted with code compliant low flow 
fixtures (completed since 1993, or retrofitted), and the associated program area.  The assumed demand savings 
achievable using low flow fixtures are used to calculate existing Water Use Factors for both low flow fixture 
fitted and non-low flow fixture fitted Existing (2003) buildings.  The existing Water Use Factor for low flow 
fixture fitted buildings is used to generate the proposed demand for the future buildings, which when added to the 
Existing (2003) metered demand results in the actual proposed demand for 2020. 
 
 
 

















  

 
 
 
 

Appendix C 
 

City of Santa Cruz Surface Water Licenses, Permit and 
Applications to the State Water Resources Control Board 

















































































State Water Resources Control Board
Division of Water Rights

1001 I Street, 14th Floor ♦ Sacramento, California 95814 ♦ 916.341.5300
P.O. Box 2000 ♦ Sacramento, California 95812-2000
Fax: 916.341.5400 ♦ www.waterrights.ca.gov

California Environmental Protection Agency
Recycled Paper

Linda S. Adams
Secretary for

Environmental Protection

Arnold Schwarzenegger
Governor

NOTICE OF PETITIONS FOR EXTENSION OF TIME FOR
PERMITS 16601 AND 16123 (APPLICATIONS 23710 AND 22318) AND

PETITIONS FOR CHANGE OF METHOD OF DIVERSION FOR
PERMITS 16601 AND 16123 (APPLICATIONS 23710 AND 22318)

AND LICENSE 9847 (APPLICATION 17913)

COUNTY: Santa Cruz STREAM SYSTEM: San Lorenzo River and
Newell Creek

City of Santa Cruz (Petitioner) has filed a petition for a 25-year extension of time and
petitions for change of method of diversion. The Petitioner request to change a portion of
the storage rights to direct diversion. Any correspondence directed to the Petitioner should
be addressed to City of Santa Cruz c/o Water Department, P.O. Box 682, Santa Cruz, CA
95061.

Summary of Permits 16601 and 16123

Source: San Lorenzo River tributary to Pacific Ocean
Point of
Diversion(POD):

Present:
POD to offstream storage within NE¼ of SW¼ of Project Section 22,
T10S, R2W, MDB&M for storage in Loch Lomond Reservoir
Proposed:
Addition of direct diversion at present POD.

Amount: 3,000 acre-feet per annum by storage under each permit. The
maximum combined rate of diversion to offstream storage to exceed 20
cubic feet per second (cfs) a maximum combined limit of 3,000 acre-
feet per annum (afa) by storage under both rights.

Season: Permit 16123: September 1 of each year to June 1 of the succeeding
year.
Permit 16601: October 1 of each year to June 1 of the succeeding year.

Purpose of Use: Municipal
Place of Use: City of Santa Cruz water service area within T10 to 11S, R1 to 3W,

MDB&M.



City of Santa Cruz - 2 -

Summary of License 9847

Source: Newell Creek
Point of
Diversion:

Present:
POD from Newell Creek at Newell Dam within NW¼ of SW¼ of Section
34, T9N, R2W, MDB&M for storage in Loch Lomond Reservoir
Proposed:
Addition of direct diversion at present POD.

Amount: Annual collection of 5,600 afa. Total storage is 8,624 acre-feet in Loch
Lomond Reservoir.

Season: September 1 of each year to July 1 of each succeeding year
Purpose of Use: Domestic, fire protection, industrial, municipal, and recreational
Places of Use: Loch Lomond Reservoir, San Lorenzo Basin, Upper San Lorenzo

Valley, Scotts Valley, and Santa Cruz within T8 to 11S, R1 to 3W,
MDB&M.

Project information, procedures for protesting and protest forms are available at:
www.waterrights.ca.gov. The contact person for this matter is Norm Ponferrada at
(916) 341-5362, or by e-mail at nponferrada@waterboards.ca.gov.

Protests must be received by the Division of Water Rights by 4:30 p.m. on
November 10, 2008

Date of Notice: October 9, 2008

NFP: DCC: 10/07/08
U:\PERDRV\NPonferrada\22318, 23710, & 17913 City of Santa Cruz\Notice Petition



  

 
 
 
 

Appendix D 
 

Selected figures from: 
(1) Soquel Creek Water District and Central Water District 

Groundwater Management Plan (SqCWD and CWD, 
2007) and  

(2) Groundwater Assessment of Alternative Conjunctive Use 
Scenarios (Johnson et. al, 2004) 



Source: Soquel Creek Water District and Central Water District Groundwater Management Plan (SqCWD and CWD, 2007)





Source: Soquel Creek Water District and Central Water District Groundwater Management Plan (SqCWD and CWD, 2007)
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Source: Soquel Creek Water District and Central Water District Groundwater Management Plan (SqCWD and CWD, 2007)
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Source: Soquel Creek Water District and Central Water District Groundwater Management Plan (SqCWD and CWD, 2007)



Source: Soquel Creek Water District and Central Water District Groundwater Management Plan (SqCWD and CWD, 2007)





Figure 4-10a
Beltz Monitoring and Production
Well Hydrographs in Relation to

Beltz Pumping
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(Corresponding aquifer zone given in parentheses)

Figure 4-10b
Beltz Monitoring and Production Well Hydrographs in Relation to Beltz Pumping
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Appendix E 
 

Cooperative Agreement for Groundwater Management between 
the Soquel Creek Water District, City of Santa Cruz, Central Water 

District, and the County of Santa Cruz. 













  

 
 
 
 

Appendix F 
 

Potential Permits and Approvals Needed for the Desalination Plan 



POTENTIAL PERMITS AND APPROVALS FOR THE PROJECT  

Agency or Department Permit or Approval Required for 
FEDERAL AGENCIES 

Monterey Bay National Marine 
Sanctuary (MBNMS) 

Review and coordination of all Corps, RWQCB 404, 
Section 10, and NPDES permits 

•       Activities/discharges into waters and wetlands 

Endangered Species Act compliance (ESA Section 7 
consultation) 

•        Incidental take of federally listed species. U.S. Fish and Wildlife Service 
(USFWS) 

Fish and Wildlife Coordination Act (16 U.S.C. 661-667e; 
the Act of March 10, 1934; ch. 55; 48 stat. 401) 

•        Provide comments to prevent loss of and damage to wildlife 
resources. 

National Oceanic & Atmospheric 
Administration (NOAA) – Fisheries  

Endangered Species Act compliance (ESA Section 7 
consultation) 

•       Incidental take of federally listed species. 

Nationwide Permit No. 6, Survey Activities •       Survey activities, such as core sampling, seismic exploratory 
operations, soil surveys, sampling, and historic resources 
surveys.(Offshore geophysical survey) 

Nationwide Section 404 Permit (CWA, 33 USC 1341)  •        Discharge of dredge/fill into Waters of the United States, 
including wetlands (Intake Construction) 

Nationwide Permit No. 7, Outfall Structures and 
Associated Intake Structures 

•       Activities related to the construction or modification of outfall 
structures and associated intake structures where the effluent is 
authorized by NPDES, Section 402 of the Clean Water Act.. (I 

Army Corps of Engineers (Corps) 

Section 10, Rivers and Harbors Act Permit (33 U.S.C. 
403) 

•        Activities, including the placement of structures, affecting 
navigable waters (Intake) 

U.S. Coast Guard Federal Consultation •        Coastal Commission Coastal Development Permit and ACOE 
Section 10 Permit 

STATE AGENCIES 

General Construction Activity Storm Water Permit (WQO 
99-08-DWQ) 

•        Storm water discharges associated with construction activity 

401 Water Quality Certification (CWA Section 401)  •        Discharge into waters and wetlands (see USACE Section 404 
Permit) (brine disharge) 

State Water Resources Control Board, 
Regional Water Quality Control Board 

National Pollutant Discharge Elimination System 
(NPDES) Permit (CWA Section 402) 

•        Discharge into waters and wetlands (brine discharge) 



POTENTIAL PERMITS AND APPROVALS FOR THE PROJECT  

Agency or Department Permit or Approval Required for 
California State Lands Commission Right-of-Way Permit (Land Use Lease) (California Public 

Resource Code Section 1900)  
Lease Amendment 

•        Issuance of a grant of right-of-way across state lands (intake 
facilities in tidal and submerged lands). 

•        Modification of Wastewater Outfall lease (brine discharge) 
California Department of Fish and 
Game (CDFG)  

Incidental Take Permits (CESA Title 14, Section 783.2) •        Activity where a State-listed candidate, threatened, or 
endangered species under California ESA may be present in the 
project area and a State agency is acting as lead agency for 
CEQA compliance. 

California Coastal Commission (CCC) Coastal Development Permit.  (Public Resources Code 
30000 et seq.) 

•        Development within the Coastal Zone, excluding areas where 
local jurisdictions have approved Local Coastal Plans in place.  

California Department of Public Health 
(CDPH) 

Permit to Operate a Public Water System (California 
Health and Safety Code Section 116525) 

•        Operation of a public water system. (Amendment only) 

California State Historic Preservation 
Officer (SHPO) 

Section 106 Consultation, National Historic Preservation 
Act  (16 USC 470) 

•        Consult with project applicant, appropriate land management 
agencies, and others regarding activities potentially affecting 
cultural resources. 

LOCAL AGENCIES 

Santa Cruz County Public Works 
Department 

Encroachment Permit  •        Activities within County right-of-way. 

Santa Cruz County 
Environmental Health Services 

Hazardous Materials Management Plan    •       Delivery, storage, handling of hazardous materials in quantities 
equal to or greater than threshold quantities 

Use Permit  •        Activities whose use is conditional in a particular zone 
Coastal Development Permit / Exemption •        Development within the Coastal Zone where County has 

jurisdiction through existing Local Coastal Plans.  If a Coastal 
Development Permit is issued for the entire project by the 
California Coastal Commission, a county permit.is not required. 

Grading Permit  •        Excavation and fill activities 
Electrical Permit •        New electric meter 

Santa Cruz County Planning 
Department 

Erosion Control Permit  •        Building, grading and land clearing 
Monterey Bay Unified Air Pollution Authority To Construct.   •        Constructing, modifying, or operating a facility or equipment that 



POTENTIAL PERMITS AND APPROVALS FOR THE PROJECT  

Agency or Department Permit or Approval Required for 
might emit pollutants from a stationary source Control District (MBUAPCD) 

Permit To Operate.  (Local district rules) •        Operating equipment that might emit pollutants from a stationary 
source. 

City of Santa Cruz Planning & 
Community Development Department 

Building Permit  •        Building code compliance and inspection.  

City of Santa Cruz 
Public Works Department 

Encroachment Permit  •        Activities within City rights-of-way. 
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