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Glossary 113 

IRWM Program:  A California DWR program for supporting water resources 114 
planning under the Regional Water Management Planning Act (SB 1672). 115 
Integrated Regional Water Management (IRWM) is a collaborative effort to 116 
manage all aspects of water resources in a region. The fundamental principle of 117 
IRWM is that regional water managers, who are organized into regional water 118 
management groups (RWMGs), are best suited and best positioned to manage 119 
water resources to meet regional needs.  120 

San Diego Basin Study Area: The area bounded on the north, west, and south by 121 
the San Diego County boundary and on the east by the boundaries of 11 Study 122 
Watersheds. The Study Area is the same as the San Diego IRWM Region 123 

Study Watersheds: The entirety of the San Luis Rey, Carlsbad, San Dieguito, 124 
Peñasquitos, San Diego River, Pueblo, Sweetwater, and Otay watersheds and the 125 
portions of the San Juan, Santa Margarita, and Tijuana watersheds within San 126 
Diego County. 127 

Urban Water Management Plans: Plans prepared by California's urban water 128 
suppliers every five years to meet the requirements identified in the California 129 
Water Code, Sections §10608– 10656 and submitted to the Department of Water 130 
Resources (DWR). Every urban water supplier that either provides over 3,000 131 
acre-feet of water annually, or serves more than 3,000 urban connections is 132 
required to assess the reliability of its water sources over a 20-year planning 133 
horizon, and report its progress on 20% reduction in per-capita urban water 134 
consumption by the year 2020, as required in the Water Conservation Bill of 2009 135 
SBX7-7.  136 

Watershed: Surface drainage area upstream of a specified point on a 137 
watercourse. A geographical portion of the Earth’s surface from which water 138 
drains or runs off to a single point. 139 
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Executive Summary 140 

Study Objective 141 

The purpose of the San Diego Basin Study (Basin Study) is to determine potential 142 
climate change impacts on water supplies and demands within the San Diego 143 
region. The intention of Task 2.1 is the characterization of existing and projected 144 
water supply and demand within the Study Area. This Interim Report (report) 145 
describes the methodologies and findings for this Task.  146 

Water Demand 147 

Water demands in the San Diego region are dominated by municipal and 148 
industrial (M&I) demands, with additional water used for agriculture. In fiscal 149 
year 2010, 91% of the total demand was for M&I uses and 9% was for 150 
agricultural uses (San Diego County Water Authority 2011).  151 

Water demand projections for 2015-2035 were extracted from SDCWA’s normal 152 
year water demand projections as documented in the 2010 Urban Water 153 
Management Plan (San Diego County Water Authority 2011). These demands 154 
were then extended to 2050 based on population projections for each of the 155 
SDCWA member agencies as calculated by the San Diego Association of 156 
Governments (SANDAG). Total water demands are projected to increase by 26% 157 
between 2015 and 2050 as a result of the projected increases in population. Water 158 
demand projections for individual SDCWA member agencies vary from 8% to 159 
55% increase (except for Camp Pendleton Marine Corps Base, with zero 160 
increase).  161 

Water Supply 162 

Water supply for the San Diego region comes from two types of sources: local 163 
supplies and imported supplies. Local supplies include surface water runoff, 164 
groundwater, recycled water, and ocean desalination, and have historically made 165 
up approximately 15% of the water supply (San Diego County Water Authority 166 
2011 and Regional Water Management Group, 2013). Imported supplies include 167 
water from the Colorado River or the State Water Project, and have historically 168 
made up approximately 85% of the San Diego water supply.  169 

Water supply projections were based on values in the SDCWA 2010 Urban Water 170 
Management Plan and on the estimated demand projections for 2015-2035, 171 
extended to 2050. Water supplies are projected to increase to meet demand, 172 
although the supply mix will change over time. The 2013-2014 supply portfolio 173 
(the most recent year for which data is available) was 16.4% local water and 174 
83.6% imported water. By 2050, the mix is projected to include 25% local water 175 
supplies and 75% from imported sources. 176 
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Supply-Demand Gap Analysis 177 

Under normal year and single dry year supply and demand conditions, the 2010 178 
SDCWA UWMP anticipated that sufficient supplies would be available to meet 179 
demands. Local supplies and transfer agreements for conserved water would be 180 
used to their full extent, and remaining demand would be supplied by purchases 181 
from MWD. For the multiple dry year analysis, shortages were calculated for 182 
some years, even with utilization of carryover supplies designated for use in dry 183 
years. Shortages ranged from approximately 7,500 AF to 77,000 AF. Shortages 184 
occurred in all five-year time periods between 2015 and 2035.  185 

 186 

 187 
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1. Introduction 188 

1.1. Study Overview and Purpose 189 

The purpose of the San Diego Basin Study (Basin Study) is to determine potential 190 
climate change impacts on water supplies and demands within the California 191 
Department of Water Resources’ (DWR) Proposition 50 Integrated Regional 192 
Water Management (IRWM) Program San Diego planning region, and to analyze 193 
structural and non-structural concepts that can assist the region in adapting to the 194 
uncertainties associated with climate change. The Basin Study will investigate 195 
potential changes to existing operating policies for regional water supply facilities 196 
(i.e. dams, reservoirs, conveyance facilities, and treatment and reclamation 197 
plants), modifications to existing facilities, and development of new facilities that 198 
could optimize the reservoir systems, and additional new water supply options 199 
including desalination and indirect potable reuse options.   200 

The Study’s two primary objectives are: 201 

1. Determine how climate change will impact the current and future water 202 
supply portfolio of the San Diego region; and 203 

2. Develop structural and non-structural concepts within the San Diego 204 
region that can serve as adaptation strategies to manage climate change 205 
impacts, focusing on optimizing the reservoir systems and furthering 206 
development of new water supply sources. 207 
 208 

The Basin Study is divided into two interrelated tasks. Task 1 comprises the 209 
project management aspects of the work, while Task 2 addresses the detailed 210 
scientific, engineering, and economic analyses that will be completed to meet the 211 
study objectives. Task 2 is further divided into sub tasks numbered 2.1 through 212 
2.6:  213 

2.1 – Water Supply and Water Demand Projections  214 
2.2 – Downscaled Climate Change and Hydrologic Modeling  215 
2.3 – Existing Structural Response and Operations Guidelines Analysis 216 
2.4 – Structural and Operations Concepts 217 
2.5 – Trade-Off Analysis and Recommendations 218 
2.6 – Final Report 219 

 220 

1.2. Overview of Task 2.1 221 

This Interim Report (report) describes the methodologies and findings for Task 222 
2.1 – Water Supply and Water Demand Projections. The purpose of Task 2.1 is to 223 
characterize existing and projected water supply and demand within the Study 224 
Area.  225 
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This report contains an overview of current water supply and demand, an 226 
inventory of projected water supply and demand, and discussion of potential 227 
supply and demand imbalances.  228 

The report primarily utilizes existing documents as references for projecting 229 
supplies and demands. The main source of supply and demand information was 230 
the 2010 SDCWA Urban Water Management Plan (San Diego County Water 231 
Authority, 2011). As necessary, this information was supplemented with 232 
information found in other documents such as the SDCWA Regional Facilities 233 
Optimization and Master Plan (San Diego County Water Authority, 2013) and the 234 
San Diego IRWM Plan (Regional Water Management Group, 2013). The supply 235 
and demand projection values from the 2010 SDCWA UWMP were compared to 236 
projections in Urban Water Management Plans from MWD and individual 237 
SDCWA member agencies. Due to differing assumptions, modeling techniques, 238 
and input data, projections tabulated in Urban Water Management Plans from 239 
SDCWA member agencies and MWD generally did not exactly match the 240 
SDCWA projections, although the general supply and demand trends were 241 
similar. For consistency, only the 2010 SDCWA UWMP supply values were used 242 
for this report. Analysis for the Task 2.1 report was limited to calculations that 243 
extend the projections of supply and demand to 2050. The projections contained 244 
in the 2010 SDCWA UWMP end in 2035, so the projections were extended to 245 
cover the 2015-2050 planning horizon of the Basin Study.  Where references were 246 
not available to assist in projecting water supplies and demands to 2050, 247 
assumptions were made regarding how supplies and demands may reasonably be 248 
expected to change between 2035 and 2050. These assumptions were discussed 249 
and reviewed through a stakeholder process with the San Diego Basin Study 250 
Stakeholder Technical Advisory Committee (STAC).251 

1.3. Study Background 252 

For more than 60 years, the San Diego area has relied on imported water as the 253 
primary source of supply for the region. Unlike other large metropolitan areas 254 
within southern California, such as those located within the Los Angeles or Santa 255 
Ana watersheds, San Diego does not have large productive groundwater basins 256 
within its borders. This is due to a number of factors including the limited 257 
geographic extent of the more productive sand and gravel (alluvial) aquifers, the 258 
relatively shallow nature of most existing alluvial aquifers, lack of rainfall and 259 
groundwater recharge, and degraded water quality resulting from human 260 
activities. 261 

Prior to the introduction of imported water supplies to the region, surface water 262 
reservoirs served as the primary source of water supply for the region. Local 263 
surface water supplies remain an integral part of the region’s supply portfolio and 264 
its largest source of local supply.  265 

With a strong military presence before, during, and after World War II, San 266 
Diego’s growing population was in desperate need of water supply solutions. The 267 
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Bureau of Reclamation (Reclamation) was tasked with constructing the San Diego 268 
Project, two large diameter pipelines that connected the area to The Metropolitan 269 
Water District of Southern California’s (MWD) infrastructure system, to bring in 270 
supplemental supplies from the Colorado River. The first pipeline was completed 271 
in 1947 and the second in 1954 (together known as the ‘First Aqueduct’), which 272 
the San Diego County Water Authority (SDCWA) now owns and operates along 273 
with three additional large diameter pipelines (collectively, the ‘Second 274 
Aqueduct’) that deliver imported supplies into the region. Imported supplies from 275 
the Colorado River and State Water Project remain the region’s predominant 276 
source of supply, comprising approximately 70% to 90% of the supplies utilized 277 
within the region. These imported supplies now consist of water purchases from 278 
MWD in addition to long-term transfers of up to 200,000 acre-feet per year 279 
(AF/y) of conserved water from the Imperial Irrigation District (IID) and an 280 
additional 80,200 AF/y of conserved water as a result of canal lining projects. 281 
Both the IID transfer water and the canal lining water are wheeled through 282 
MWD’s conveyance facilities. 283 

The reliability of imported water deliveries to the San Diego region is uncertain 284 
and supplies could be limited for a number of reasons, including periodic 285 
droughts in northern California and the Colorado River Basin, regulatory 286 
restrictions related to endangered species in the Bay-Delta that limit State Water 287 
Project deliveries, the potential for catastrophic events, such as earthquakes, and 288 
climate change. While SDCWA and its member agencies have taken steps 289 
through the development of local supplies to diversify the region’s supply 290 
portfolio, the region remains highly reliant on imported water sources. To meet 291 
current and future water supply reliability goals, it is essential that the region 292 
evaluate its existing system and develop concepts to improve the ability to store 293 
imported and local water supplies when available and develop new water 294 
supplies, making the region more resistant to drought, climate change, and water 295 
delivery service interruptions.  296 

1.4. Study Area 297 

The Study Area (Figure 1) for the Basin Study is the same as the San Diego 298 
IRWM region boundary. The San Diego IRWM region is bounded on the north, 299 
west, and south by the San Diego County boundary and on the east by the 300 
boundaries of 11 regional watersheds. Numerous other political, management, and 301 
hydrologic boundaries exist in the San Diego region, and water in the region is 302 
managed by a variety of agencies. The region shares attributes such as 303 
overlapping municipal and water agency boundaries and a common planning 304 
purpose with major ongoing efforts such as the San Diego IRWM Plan.  As a 305 
regional study, the Study Area for the Basin Study overlays a number of these 306 
agencies and boundaries. 307 

The major political boundary of the San Diego region is the San Diego County 308 
boundary, which extends from the Pacific coastline in the west to Imperial County 309 



 

4 

in the east and from the international boundary with Mexico in the south to 310 
Orange and Riverside Counties in the north.  311 

Management agency boundaries (Figure 2) include the SDCWA service area, 312 
which encompasses most of the western portion of San Diego County. Within the 313 
SDCWA boundary are 24 member agency boundaries. The City of San Diego is 314 
the largest SDCWA member agency, and its service area makes up approximately 315 
one-third of the SDCWA service area. Approximately 95% of the population of 316 
San Diego County is served by SDCWA (San Diego County Water Authority, 317 
2015). 318 

Hydrologically, the region is divided into 11 watersheds that drain the western 319 
portion of San Diego County. The two northernmost watersheds (San Juan and 320 
Santa Margarita) and the southernmost watershed (Tijuana) extend beyond the 321 
San Diego County and SDCWA boundaries. The region also includes 24 322 
groundwater basins. 323 

The demand scope of the Basin Study consists of the SDCWA service area, and is 324 
therefore a subset of the total demand for the San Diego IRWM region. This 325 
includes the demands served by all 24 SDCWA member agencies. The Basin 326 
Study demand scope does not include areas of the County and San Diego IRWM 327 
region that are outside of the SDCWA service area, such as people in 328 
unincorporated areas of the County whose water demands are met by individual 329 
wells.  330 

The supply scope for the Basin Study consists of local supplies originating from 331 
the eight watersheds that are completely within San Diego County (San Luis Rey, 332 
Carlsbad, San Dieguito, Los Peñasquitos, San Diego, Pueblo, Sweetwater, and 333 
Otay) as well as the portions of the two northern watersheds (San Juan and Santa 334 
Margarita) and one southern watershed (Tijuana) that are within San Diego 335 
County. Together these watersheds are referred to as the Study Watersheds. The 336 
supply scope also includes sources of imported supply, including water from the 337 
IID Transfer Agreement, conserved water from the canal lining projects, and 338 
imported supplies from Metropolitan from the State Water Project (California 339 
Aqueduct) and Colorado River (Colorado River Aqueduct) 340 

 341 

Table 1. Study Watersheds 342 
Watershed Area (mi2) Major 

Drainages in 
Study Area 

Groundwater Basins Reservoirs 

San Juan 496, 150 
in Study 
Area 

San Mateo 
Creek 

San Mateo Valley,  
San Onofre Valley 

none 

Santa Margarita 750, 200 
in Study 
Area 

Santa 
Margarita 

River 

Santa Margarita Valley none 
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San Luis Rey 562 San Luis Rey 
River 

San Luis Rey Valley,  
Warner Valley, 
Ranchita Town Area 

Henshaw,  
Turner 

Carlsbad 211 small stream 
systems 

draining to 
coast 

Batiquitos Lagoon Valley,  
San Elijo Valley,  
San Marcos Area,  
Escondido Valley 

Wohlford,  
Dixon,  
Olivenhain,  
San Dieguito 

San Dieguito 346 San Dieguito 
River 

San Pasqual Valley,  
Santa Maria Valley,  
San Dieguito Valley,  
Pamo Valley 

Sutherland,  
Ramona,  
Poway, 
Hodges 

Peñasquitos 162 small streams Poway Valley Miramar 

San Diego River 440 San Diego 
River 

Mission Valley,  
San Diego River Valley 
(including Santee-El 
Montee),  

El Cajon 

El Capitan,  
San Vicente,  
Cuyamaca,  
Jennings,  
Murray 

Pueblo 60 none Sweetwater Valley none 

Sweetwater 230 Sweetwater 
River 

Sweetwater Valley Loveland,  
Sweetwater 

Otay 160 Otay River Otay Valley Lower Otay 
(Savage Dam) 

Tijuana 1750 (467 
in Study 
Area) 

Tijuana 
River 

Tijuana,  
Cottonwood Valley,  
Campo Valley,  
Portrero Valley 

Morena,  
Barrett 

 343 

The facilities scope of the Basin Study includes local surface water, groundwater, 344 
and desalination facilities, treatment facilities, and facilities for storing and 345 
transporting imported water (Figure 3). There are 21 surface water reservoirs 346 
located within the Study Watersheds. These reservoirs are owned and operated by 347 
a variety of agencies, including SDCWA and SDCWA member agencies. They 348 
may store local supplies and/or imported water. Groundwater facilities include 349 
wells for extracting groundwater, brackish groundwater recovery facilities, and 350 
groundwater recharge and recovery projects facilities. Dry year supplemental 351 
storage purchased by SDCWA in the Semitropic-Rosamond Water Bank 352 
Authority and Semitropic Water Bank (40,000 and 30,000 AF, respectively) 353 
located in Kern County are also included in groundwater facilities. The Carlsbad 354 
Seawater Desalination Project is the only desalination facility currently in the 355 
Study Area. Facilities for imported water transportation are the First and Second 356 
San Diego Aqueducts, which delivers supplies from MWD. Both local and 357 
imported water supplies consist of raw water which must be treated prior to 358 
potable use. Water and wastewater treatment facilities within the Study area are 359 
operated by SDCWA and its member agencies. There are 13 potable water 360 



 

6 

treatment facilities and 38 wastewater treatment facilities (Regional Water 361 
Management Group, 2013). Within the Study Area, there are also a variety of 362 
conveyance facilities which transport water to its point of delivery. For example, 363 
the City of San Diego oversees approximately 3,300 miles of distribution pipeline 364 
delivering water to approximately 276,000 service connections  (City of San 365 
Diego, 2015). 366 

 367 
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 368 
Figure 1. Study Area overview. 369 
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 370 
Figure 2. Management Agency Boundaries 371 
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 372 
Figure 3. Water Resources Infrastructure 373 
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2. Water Demand 374 

2.1. Current and Future Water Demands 375 

Water demands in the San Diego region are dominated by municipal and 376 
industrial (M&I) uses, which make up more than 80% of the total demand. M&I 377 
demands include indoor and outdoor residential use by both single and 378 
multifamily homes, commercial use by businesses and institutions, and industrial 379 
uses such as cooling and manufacturing. In fiscal year 2010, 91% of the total 380 
demand was for M&I uses (San Diego County Water Authority, 2011). 381 

Agricultural demands make up the remainder of the demand for water in the 382 
region, but have decreased since 2007, when California implemented mandatory 383 
restrictions on agricultural water from the State Water Project. Agricultural 384 
products produced in the San Diego region include avocados, citrus, cut flowers, 385 
and nursery products, along with crops and livestock for local markets. In fiscal 386 
year 2005, agricultural demands made up 13% of water use, while in 2010, only 387 
9% of the total water demand was for agricultural use (San Diego County Water 388 
Authority, 2011). 389 

In the future, M&I demands are expected to grow while agricultural demands are 390 
expected to continue to decrease, leading to an even larger dominance of M&I 391 
demands in the region. Agricultural demands are projected to decrease to 6% of 392 
total demand by 2035 (San Diego County Water Authority, 2011).  393 

Conservation measures are an important option for reducing demands. A variety 394 
of conservation programs are already underway (San Diego County Water 395 
Authority, 2011). However, as conservation measures are put into place, options 396 
for additional conservation savings will become more limited, and “demand 397 
hardening” will result in fewer opportunities to reduce demand through 398 
conservation.  399 

2.2. Water Demand Projections 400 

2.2.1. 2010 SDCWA UWMP Demand Projections for 2015-2035 401 

Water demand projections for 2015-2035 were extracted from SDCWA’s normal 402 
year water demand projections as documented in the 2010 Urban Water 403 
Management Plan (San Diego County Water Authority, 2011) (Appendix A, 404 
Table A-1). Total demand projections in the 2010 SDCWA UWMP included 405 
M&I demands, agricultural demands, and conservation required under the Water 406 
Conservation Act of 2009 (SBX7-7). Except for Camp Pendleton Marine Corps 407 
Base, SDCWA used a demand model (CWA-MAIN) to estimate municipal and 408 
industrial demands for each member agency. These estimates were based on 409 
historical water demand patterns, household income, consumer response to the 410 
price of water, and weather data compiled from the San Diego Association of 411 



 

11 

Governments (SANDAG), SDCWA member agencies, and other sources. Camp 412 
Pendleton Marine Corps Base demands were estimated based on projections 413 
provided by the Marine Corps. Agricultural demands were estimated using a 414 
separate demand model based on historical water use, crop type distribution, and 415 
irrigated acreage data. SBX7-7 conservation was incorporated based on the water 416 
use efficiency targets for each member agency. 417 

Total projected demands for 2015-2035 for each member agency were also 418 
broken down into local and imported demand projections in the 2010 SDCWA 419 
UWMP. Projected local demands were calculated by the amount of water 420 
available from local supply types (surface water, groundwater, and recycled 421 
water). This methodology assumes that all available local supplies will be used to 422 
meet demands. The local supply sources were listed by the individual facilities 423 
supplying water to meet the demand. The supply available to meet demand from 424 
each facility and supply type was summed by member agency to obtain the total 425 
local demand by member agency. Only existing or verifiable local supplies, as 426 
defined in the 2010 SDCWA UWMP, were included. Verifiable supplies are 427 
“those supplies identified by [SDCWA] or member agencies as having achieved a 428 
level of certainty in their planning and implementation where California 429 
Environmental Quality Act has been satisfied, permits are in hand or contracts 430 
have been executed.” The projected imported demands in the 2010 SDCWA 431 
UWMP were listed by member agency, and were equivalent to the difference 432 
between the total demand and the demands on local supplies. 433 

2.2.2. Demand Projections for 2015-2050 434 

The planning horizon of the Basin Study is 2015-2050; therefore, the demands 435 
from the 2010 SDCWA UWMP, which contained projections through 2035, were 436 
extended to 2050 as part of the analysis for the Basin Study. Regressions of 437 
projected demand against population projections for each of the SDCWA member 438 
agencies were used to extend the demand projections. Two population datasets 439 
were available from SANDAG: Series 12 and Series 13  (SANDAG, 2013; 440 
SANDAG, 2010). The Series 12 data was released in 2010 and contained 441 
projections for 2015-2035, with a base year of 2008. The Series 13 data was 442 
released in 2015 and contained projections for 2020-2050 with a base year of 443 
2012. The Series 13 data did not include population projections for 2015, so linear 444 
interpolation was used to estimate the projected Series 13 2015 population for 445 
each member agency. 446 

Because the 2010 SDCWA UWMP demands were developed using the Series 12 447 
population projections, the total member agency demands, as calculated above, 448 
were regressed against the Series 12 population projections for each member 449 
agency (Figure 4; Appendix A, Figure A-1). Population projections were 450 
available for all member agencies except for City of National City and South Bay 451 
Irrigation District, which were grouped in the SANDAG data as Sweetwater 452 
Authority. 453 
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 454 
Figure 4. Example of regression between member agency population and total 455 
demand for the City of Del Mar. 456 
Population was generally found to be a strong predictor of member agency 457 
demand, except for Camp Pendleton Marine Corps Base. Coefficient of 458 
determination (R2) values ranged from a low of 0.05 for Camp Pendleton Marine 459 
Corps Base and 0.31 for Santa Fe Irrigation District to a high of 1.0 for City of 460 
Poway, Fallbrook Public Utility, and Sweetwater Authority. The coefficient of 461 
determination ranges between 0 and 1 and describes how well the data fit a 462 
regression model. Excluding Camp Pendleton Marine Corps Base, the average R2 463 
value for the member agencies was 0.90, indicating that the regressions on 464 
member agency population explained most of the variation in demand. 465 
Differences between the coefficients of determination for different member 466 
agencies may be due to differences in input data or methodology in the demand 467 
model. While some member agencies appear to correlate strongly with population 468 
projections, other agencies may be more strongly correlated with other 469 
parameters. For example, the Camp Pendleton Marine Corps Base demands in the 470 
2010 SDCWA UWMP show a gradual increase for 2015-2035, even though 471 
population is relatively stable over the same period, which results in a poor fit for 472 
the regression. 473 

To extend the projections of water demands from 2035 to 2050, the regressions 474 
developed using the Series 12 SANDAG data were applied to the Series 13 475 
SANDAG data, except for Camp Pendleton Marine Corps Base (Table 2; 476 
Appendix A, Figure A-2). For Camp Pendleton Marine Corps Base, demands 477 
were assumed to be constant at the average of the 2010 SDCWA UWMP 478 
projection values.  479 

Based on this analysis, total water demands are projected to increase by 26% 480 
between 2015 and 2050 as a result of the projected increases in population. The 481 
largest growth is projected for the Otay Water District, with a 55% increase in 482 
demand. The City of Poway has the smallest projected increase, with a change of 483 
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just 8%. Camp Pendleton Marine Corps Base showed zero increase in demand as 484 
calculated above.485 
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Table 2. Projected Water Demands by SDCWA Member Agency 2015-2050 calculated from SANDAG Series 13 population data and 486 
regression equations developed using 2010 UWMP demands. 487 
 Member Agency Demand (AF/y) 
  2015 2020 2025 2030 2035 2040 2045 2050 
Carlsbad Municipal Water District 20,079 23,773 25,185 26,629 27,185 27,369 27,298 27,426 
City of Del Mar 1,022 1,100 1,192 1,208 1,241 1,228 1,192 1,306 
City of Escondido 31,642 34,878 35,569 36,694 37,378 37,606 37,675 37,520 
City of National City1 NA NA NA NA NA NA NA NA 
City of Oceanside 28,725 29,579 30,371 31,111 31,311 31,475 31,371 31,519 
City of Poway 12,226 12,471 12,784 13,087 13,110 13,109 13,122 13,160 
City of San Diego 220,195 235,088 242,399 256,436 270,879 277,626 284,238 288,223 
Fallbrook Public Utility District 14,974 15,651 17,453 17,763 17,102 17,453 17,760 18,490 
Helix Water District 34,497 35,323 37,434 38,636 39,881 40,584 41,099 42,236 
Lakeside Water District 5,135 5,390 5,782 5,848 5,894 5,936 6,109 6,253 
Olivenhain Municipal Water District 25,556 26,143 27,152 27,602 27,856 27,803 27,778 27,998 
Otay Water District 35,566 41,608 49,511 49,958 50,124 51,548 53,032 55,231 
Padre Dam Municipal Water District 16,354 17,086 18,204 18,675 19,137 19,350 19,567 19,941 
Camp Pendleton Marine Corps Base 12,738 12,738 12,738 12,738 12,738 12,738 12,738 12,738 
Rainbow Municipal Water District 21,571 23,380 25,776 26,520 27,165 27,248 27,324 27,710 
Ramona Municipal Water District 10,818 11,304 12,415 12,940 12,677 13,076 13,373 13,361 
Rincon del Diablo Municipal Water District 9,720 10,726 12,077 12,303 12,387 12,278 12,312 12,231 
San Dieguito Water District 7,262 7,460 7,651 7,819 7,796 7,951 8,068 8,141 
Santa Fe Irrigation District 11,690 11,972 12,264 12,448 12,587 12,800 12,808 13,008 
South Bay Irrigation District1 NA NA NA NA NA NA NA NA 
Sweetwater Authority1 22,151 22,497 22,546 23,560 25,162 26,227 27,092 28,153 
Vallecitos Water District 16,621 18,187 19,924 20,304 20,379 21,172 21,186 21,097 
Valley Center Municipal Water District 31,957 33,410 35,367 35,884 35,996 36,439 36,693 37,370 
Vista Irrigation District 20,222 20,623 21,804 23,469 23,898 25,239 26,006 26,459 
Yuima Municipal Water District 3,162 3,389 3,798 3,902 3,850 3,891 3,924 3,867 
Total 613,883 653,777 689,395 715,534 735,734 750,145 761,765 773,438 
1City of National City and South Bay Irrigation District make up the Sweetwater Authority488 
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3. Water Supply 489 

Water supply for the San Diego region comes from two types of sources: local 490 
supplies and imported supplies. Local supplies have historically made up 491 
approximately 15% of the water supply (San Diego County Water Authority, 492 
2011). These supplies include surface water runoff, groundwater, recycled water, 493 
and ocean desalination. Local supplies are managed and distributed by SDCWA 494 
or its member agencies. Imported supplies have historically provided 495 
approximately 85% of the San Diego water supply. These supplies include water 496 
from the Colorado River or the State Water Project. These supplies are purchased 497 
by SDCWA from MWD or transferred by MWD to SDCWA. 498 

Table 3. SDCWA Historical Water Supply.  499 
Fiscal 
Year1 

Total 
Regional 
Supply 

(calculated) 
(AF/y)2 

Water 
Authority 
Imported 

Supply 
(AF/y) 

Member 
Agency Local 

Supply 
(AF/y) 

Percent 
Imported  

Percent 
Local  

1999-2000 694,995 580,118 114,877 83.5% 16.5% 
2000-2001 646,387 564,140 82,247 87.3% 12.7% 
2001-2002 686,529 615,572 70,957 89.7% 10.3% 
2002-2003 649,622 586,849 62,773 90.3% 9.7% 
2003-2004 715,763 666,008 49,755 93.0% 7.0% 
2004-2005 644,845 573,048 71,797 88.9% 11.1% 
2005-2006 687,253 576,620 110,633 83.9% 16.1% 
2006-2007 741,893 661,309 80,584 89.1% 10.9% 
2007-2008 691,932 608,903 83,029 88.0% 12.0% 
2008-2009 644,000 555,789 88,211 86.3% 13.7% 
2009-2010 566,444 494,960 71,484 87.4% 12.6% 
2010-2011 526,945 416,844 110,101 79.1% 20.9% 
2011-2012 542,438 439,552 102,886 81.0% 19.0% 
2012-2013 594,536 505,985 88,551 85.1% 14.9% 
2013-2014 573,901 480,048 93,853 83.6% 16.4% 
Average 640,499 555,050 85,449 86.4% 13.6% 

1  Values for Fiscal Year 1999-2000 through 2010-2011 are adapted from Table 3-12 of the San 500 
Diego IRWM Plan (Regional Water Management Group, 2013). Values for Fiscal Year 2011-501 
2012 through 2013-2014 were extracted from SDCWA’s annual reports (San Diego County 502 
Water Authority, 2011; 2012; 2013; 2014).  503 

2  The Total Regional Supply is the sum of the Water Authority Imported Supply and the Member 504 
Agency Local Supply. 505 

 506 
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3.1. Current and Future Water Supply Sources 507 

3.1.1. Local Supplies 508 

Local supplies include surface water runoff, groundwater, recycled water, and 509 
ocean desalination. Together, these supplies make up approximately 15% of the 510 
region’s supply (Regional Water Management Group, 2013). 511 

3.1.1.1 Surface Water Runoff 512 
Water supply from surface water runoff in the Study Watersheds is limited. There 513 
is a high degree of spatial variability in precipitation distribution, with more 514 
precipitation generally falling at high elevations. Mean annual precipitation 515 
ranges from less than 10 inches along the coast to approximately 35 inches inland 516 
along the eastern watershed boundaries (Regional Water Management Group, 517 
2013). The majority of precipitation falls between November and April. 518 
Precipitation generally falls as rain, but some snow may fall in the upper 519 
elevations of the watersheds.  520 

Major streams in the region include the Otay River, San Diego River, San 521 
Dieguito River, San Mateo Creek, San Luis Rey River, Santa Margarita River, 522 
Santa Maria Creek, Sweetwater River, and Tijuana River. Many streams in the 523 
region are regulated by storage reservoirs, which affects the magnitude and timing 524 
of flows within the year.   For unregulated streams, more than 75% of the annual 525 
runoff volume generally occurs between December and April, and flows can drop 526 
to zero during the dry summer months (Figure 5). Interannual variability is also 527 
significant, with a standard deviation for annual flow that is approximately 1.5 to 528 
2 times the mean. Historical annual surface water runoff supply has ranged from 529 
18,000 AF to 146,000 AF since 1980 (San Diego County Water Authority, 2011). 530 
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 531 
Figure 5. Monthly flow volume for three San Diego Basin streamgages with no 532 
upstream regulation.  533 
Surface water runoff is captured in 12 reservoirs in the basin. In addition to local 534 
runoff, these reservoirs may also store imported water or water transferred from 535 
other reservoirs.  536 

Table 4. Reservoirs capturing surface water runoff 537 

Reservoir Owner Watershed 
Storage 

Capacity 
(AF) 

Average Annual 
Inflow from table 

3-1 in SDCWA 
2013 Master Plan 

(AF) 

Wohlford City of Escondido Carlsbad 6,506 1,613 

Cuyamaca Helix Water District San Diego 
River 8,195 N/A 

El Capitan City of San Diego San Diego 
River 112,807 24,414 

Hodges City of San Diego San Dieguito 30,251 25,119 

Lower Otay City of San Diego Otay 49,510 5,771 

Morena City of San Diego Tijuana 50,207 9,672 
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Sutherland City of San Diego San Dieguito 29,685 7,768 

San Vicente 
City of San Diego 

San Diego 
River 

90,230 
8,935 

SDCWA 152,000 

Olivenhain SDCWA Carlsbad 24,364 0 

San Dieguito 
San Dieguito Water 
District/ Santa Fe 
Irrigation District 

Carlsbad 883 N/A 

Loveland Sweetwater 
Authority Sweetwater 25,387 10,707 

Sweetwater Sweetwater 
Authority Sweetwater 28,079 4,534 

 538 

3.1.1.2 Groundwater 539 
There are 24 groundwater basins underlying the study watersheds. All 540 
groundwater supplies for the region are operated by SDCWA member agencies. 541 
SDCWA itself does not own groundwater rights or operate any groundwater 542 
facilities. According to the 2010 SDCWA UWMP, member agencies have 543 
produced an annual average of 18,300 AF of water supply from groundwater (San 544 
Diego County Water Authority, 2011). Groundwater is produced from either 545 
brackish groundwater desalination or municipal wells. Although privately owned 546 
groundwater wells may be used by individual irrigators or households, those users 547 
are outside the scope of the Basin Study and therefore the volume from those 548 
wells is not included in the total. Groundwater that is extracted and then stored in 549 
Lake Henshaw is also not included in the total, because it is included in the 550 
surface water supply. 551 

Potential production of groundwater in the study area is limited. The most 552 
productive types of aquifers are alluvial deposits that formed in narrow river 553 
valleys, but the extent of these sand and gravel aquifers is limited and most are at 554 
shallow depths. Groundwater may also be produced from fractured bedrock and 555 
sedimentary deposits, but yields are small. Further, the low rainfall in the region 556 
results in low groundwater recharge. There are also water quality concerns with 557 
available groundwater resources, such as contamination from septic tanks. High 558 
quality aquifers that produce water requiring minimal treatment have generally 559 
already been developed.  560 

Future expansion of groundwater is expected to come from further development 561 
of brackish groundwater desalination. As of the 2010 SDCWA UWMP there were 562 
two brackish groundwater desalination facilities (The City of Oceanside’s 563 
Mission Basin Desalter Facility and the Sweetwater Authority’s Richard A. 564 
Reynolds Desalination Facility), with an additional six in the planning or 565 
conceptual phases. 566 
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3.1.1.3 Recycled Water 567 
Recycled water refers to wastewater that has been treated and disinfected so that it 568 
may be used in place of other supplies. Depending on treatment level and 569 
permitting, recycled water may be used for non-potable, indirect potable, or direct 570 
potable uses. Potential non-potable uses include irrigation of parks and golf 571 
courses, dust control, cooling, and toilet flushing. Recycled water for non-potable 572 
use is distributed through the “purple pipe” system. At a higher level of treatment, 573 
advanced treated wastewater may be used indirectly for potable use by 574 
discharging it to an environmental buffer, such as a groundwater basin or surface 575 
water reservoir and then later extracting and treating it for distribution through the 576 
potable distribution system. Direct potable use eliminates the environmental 577 
buffer, transferring advanced treated wastewater directly from the advanced 578 
wastewater treatment facility to the water distribution system.  579 

Non-potable use of recycled water is already widespread in the San Diego region. 580 
16 SDCWA member agencies currently use recycled water for some portion of 581 
their water supply (San Diego County Water Authority, 2011). It is anticipated 582 
that member agencies will expand their use of non-potable recycled water in the 583 
future.  Indirect potable reuse is currently being pursued in the region. The City of 584 
San Diego’s Pure Water program completed a demonstration project in 2013 and 585 
aims to produce up to 30 MGD of water for indirect potable reuse by 2021. Since 586 
this was not a verifiable supply in the 2010 SDCWA UWMP it was not included 587 
in the supply projections. However, it may be included in future Basin Study 588 
analyses. No direct potable reuse projects are currently planned, but direct reuse 589 
may be pursued in the future. 590 

3.1.1.4 Ocean Desalination 591 
As of the 2010SDCWA UWMP, ocean desalination was not used in the San 592 
Diego region. However, it is being pursued as a future supply option, and one 593 
project, the Carlsbad Seawater Desalination Project, was completed in late 2015. 594 

The Carlsbad Seawater Desalination Project, located at the Encina Power Station 595 
in Carlsbad, California is owned by Poseidon Resources, a private investor-owned 596 
company. In 2012, SDCWA entered into a 30-year agreement with Poseidon for 597 
purchase of the water. The plant is expected to produce 56,000 AF of water per 598 
year starting in 2016. The agreement with Poseidon includes the option for 599 
SDCWA to purchase the plant after 10 years, or at the end of the 30-year 600 
agreement. The supply is considered to be reliable and is not vulnerable to 601 
drought impacts. Water from the desalination plant will be conveyed via a 602 
pipeline to the SDWCA Second Aqueduct and transferred to the Twin Oaks 603 
Valley Water Treatment Plant. There it will be blended with treated imported 604 
water and distributed via SDCWA’s distribution system. 605 

Other ocean desalination projects that may provide water for the San Diego region 606 
in the future include the Camp Pendleton Marine Corps Base Seawater 607 
Desalination Project and the Rosarito Beach Binational Desalination Project. Both 608 
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projects are still in the planning phase (San Diego County Water Authority, 2012; 609 
San Diego County Water Authority, 2015).   610 

3.1.2. Imported Supplies 611 

3.1.2.1 Imported Supply Purchased from MWD 612 
SDCWA has historically purchased water from MWD to meet the majority of the 613 
region’s water demands. This imported water is made up of Colorado River water 614 
that is delivered through the Colorado River Aqueduct or Sacramento-San 615 
Joaquin Bay Delta water delivered through the State Water Project.  616 

MWD uses a system of “preferential rights” to determine what percentage of its 617 
available water each of its member agencies may count on. The preferential right 618 
is based on historical member agency payments to MWD for property taxes, 619 
readiness-to serve-charges, and miscellaneous revenue. In 2012, SDCWA had 620 
preferential rights to purchase 17.92% of MWD’s water. SDCWA’s actual 621 
purchases in 2012 were approximately 19% of MWD’s supply (San Diego 622 
County Water Authority, 2013). 623 

MWD’s Colorado River water is diverted from the MWD intake at Lake Havasu 624 
and transported via the Colorado River Aqueduct to Lake Mathews, near 625 
Riverside CA. MWD’s State Water Project water is pumped from the Bay Delta 626 
and conveyed to three facilities (Castaic Lake, Devil Canyon Afterbay, and Lake 627 
Perris) in Southern California via the California Aqueduct. 628 

MWD has a firm Colorado River Supply of 550,000 AF from California’s 4.4 629 
million AF. MWD has also used its non-firm 5th priority rights for up to 662,000 630 
AF/yr. 631 

3.1.2.2 Colorado River Conserved Water 632 
In 2003 the Colorado River Quantification Settlement Agreement (QSA) was 633 
completed to settle longstanding disputes between Imperial Irrigation District 634 
(IID), Metropolitan Water District of Southern California (MWD) and Coachella 635 
Valley Water District (CVWD) related to priority, use, and transfer of Colorado 636 
River water. The agreement established terms for distribution of Colorado River 637 
water among the parties for up to 75 years and facilitated actions to enhance the 638 
reliability of Colorado River water supplies. Two of the actions identified in the 639 
QSA were the transfer of water made available by canal lining projects on the All-640 
American and Coachella Canals and the transfer of water conserved by IID 641 
through delivery improvements and Imperial Valley farmer conservation. Both of 642 
these conservation efforts made water available for SDCWA. 643 

Conserved Water from Canal Lining 644 
As part of the execution of the QSA, SDCWA contracted for 80,200 AF/y of 645 
conserved water from projects to line the All-American Canal and Coachella 646 
Canal. By agreement with MWD, the water is diverted by MWD from the 647 
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Colorado River at Lake Havasu and an equivalent volume is conveyed to San 648 
Diego via MWD’s delivery facilities. 649 

Conserved Water from the Imperial Irrigation District (IID) Transfer Agreement 650 
In 1998, SDCWA and IID approved terms of an agreement for transfer of 651 
conserved Colorado River water from IID to SDCWA. However, due to concerns 652 
about the impacts of the agreement on other stakeholders, the agreement was not 653 
implemented until after the completion of the QSA in 2003. Conservation is 654 
achieved by IID through system efficiency improvements or by actions of 655 
Imperial Valley farmers. The initial term of the transfer agreement is 45 years, 656 
with a provision that either IID or SDCWA may extend the agreement for an 657 
additional 30-year period. The quantity of water increases according to a stepped 658 
schedule from 20,000 AF/y in Year 1 (2003) to 200,000 AF/y by Year 19 (2021), 659 
then remains constant at 200,000 AF/y for the duration of the agreement. By 660 
agreement with MWD, the water is diverted by MWD from the Colorado River at 661 
Lake Havasu and an equivalent volume is conveyed to San Diego via MWD’s 662 
delivery facilities.  663 

3.1.3. Dry-Year Supplies 664 

In addition to supplies used to meet demands in normal years, SDCWA has also 665 
developed a carryover storage program to store water when it is available in wet 666 
years and draw on it when supply is not sufficient to meet demand. The carryover 667 
storage consists of approximately 100,000 AF of storage created as part of a 668 
project to raise San Vicente Dam and 70,000 AF of groundwater bank storage in 669 
the Semitropic-Rosamond Water Bank Authority and Semitropic Water Bank. 670 
Groundwater banking allows water to be stored in times of surplus, and extracted 671 
when it is needed to meet demands. SDCWA acquired 40,000 AF of storage in 672 
the Semitropic-Rosamond Water Bank Authority and 30,000 AF in the 673 
Semitropic Water Bank in 2008. Both water banks are located in Kern County, 674 
California and allow exchange of water through the State Water Project. The 675 
groundwater bank authorities manage the banking process, and State Water 676 
Project and MWD facilities are used to convey water to SDCWA when it is 677 
requested. The supply is considered reliable, and is expected to be available in the 678 
year that it is requested. 679 

Use of the dry year carryover storage is managed on a case-by-case basis, taking 680 
into account factors such as water demands and normal supply availability, 681 
current and projected hydrology, available carryover supply, and avoidance of 682 
depletion of the carryover supply.   683 

3.1.4. Emergency Supplies 684 

In addition to the normal and dry-year supplies, SDCWA’s Emergency Storage 685 
Project (ESP) provides water for the San Diego region in the case of a severe 686 
drought, earthquake, or other disruption in imported water supplies (San Diego 687 
County Water Authority, 2015). The ESP’s storage and distribution facilities 688 
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allow water to be stored and moved around the SDCWA service area to supply 689 
water in the event of a partial or complete loss of supply from MWD. 690 
Construction of Olivenhain Dam added 24,000 AF of storage and the San Vicente 691 
Dam Raise added 52,100 AF of emergency storage (in addition to approximately 692 
100,000 AF of carryover storage), for a total of 90,100 AF of emergency storage. 693 
This is about 15% of the projected annual demand for 2015, or approximately two 694 
months of emergency supply (San Diego County Water Authority, 2011). 695 
Olivenhain Reservoir began to fill in 2003, and the San Vicente Dam Raise was 696 
completed in 2014. Distribution facilities include pipelines and pump stations 697 
between Olivenhain reservoir and SDCWA’s Second Aqueduct and Hodges 698 
Reservoir, and a pipeline connecting San Vicente Reservoir to the Second 699 
Aqueduct. 700 

3.2. Water Supply Projections 701 

Water supply projections were based on normal year values in the 2010 SDCWA 702 
Urban Water Management Plan and on the estimated demand projections 703 
extended to 2050. The UWMP contains projections of supplies for the SDCWA 704 
service area for 2015-2035. Since the 2010 SDCWA UWMP only includes 705 
projections to 2035, to extend the projections of supply to 2050, each supply 706 
source was evaluated and extended as described below. 707 

For surface water, the 2010 SDCWA UWMP lists the volume of surface water 708 
that member agencies expect to use for 2015-2035. Only six member agencies 709 
(City of Escondido, Helix Water District, City of San Diego, Sweetwater 710 
Authority, San Dieguito Water District/Santa Fe Irrigation District, and Vista 711 
Irrigation District) planned to use surface water to meet demands. Assuming 712 
normal hydrology, the demands were held steady for 2015-2035, except for slight 713 
decreases in City of San Diego planned surface water use due to slight increases 714 
in the volume of local water wholesaled by the City of San Diego to California 715 
American Water (Cal Am), a water and wastewater company serving Coronado, 716 
Imperial Beach, and parts of San Diego. A regression between projected surface 717 
water supply and year for 2015-2035 was used to project water supply for 2040, 718 
2045, and 2050. 719 

For groundwater, seven member agencies provided volumes of normal year 720 
groundwater yield from existing and verifiable proposed expansions that they plan 721 
to use to meet demands for 2015-2035. For 2040, 2045, and 2050, the 722 
groundwater yield was assumed to be constant at the 2035 volume, under the 723 
assumption that the remaining undeveloped groundwater sources are limited and 724 
member agencies will have fewer opportunities to expand groundwater 725 
production in the future.  726 

For recycled water, sixteen member agencies provided expected yields for 727 
existing and verifiable proposed expansions. A regression between projected 728 
recycled water supply and year for 2015-2035 was used to project water supply 729 
for 2040, 2045, and 2050. Because the recycled water supply relies on the 730 
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wastewater stream that already exists in the San Diego system, rather than sources 731 
with naturally limited availability like surface water and groundwater, it may 732 
continue to be expanded in the future. The amount of expansion and type of 733 
recycling (non-potable, indirect potable, or direct potable) will likely depend on 734 
factors such as economics and the success of current projects. 735 

As the only ocean desalination project currently in development, only the 736 
Carlsbad Desalination Project was included in the supply projections for the 2010 737 
SDCWA UWMP. The volume of water was set by the water purchase agreement 738 
between SDCWA and Poseidon Resources. The 30 year agreement commits 739 
SDCWA to purchasing at least 48,000 AF and up to 56,000 AF per year (Carlsbad 740 
Desalination Project, 2015). In the 2010 SDCWA UWMP, a value of 56,000 AF 741 
per year was assumed for 2015-2035, and this value was also used to extend the 742 
projection to 2050.  743 

The supply projections for imported conserved water were set based on the 744 
applicable agreements. The IID transfer volumes increase according to the 745 
schedule in the IID Transfer Agreement, and the canal lining volume is 746 
SDCWA’s allocated volume under the allocation agreement described in the 747 
QSA.  748 

MWD supply was used to make up the difference between other sources of supply 749 
and the projected demand. MWD does not set contracted volumes, but instead 750 
commits to provide its member agencies with the volume of water they need. 751 
Therefore, sufficient water was anticipated to be available from MWD to meet all 752 
demands in normal years. MWD purchases were set as the difference between the 753 
projected demands and the other available local and imported supplies. The sum 754 
of all other supplies was subtracted from the demand values for 2015-2050, 755 
calculated as described in Section 2.2. Due to this methodology, supply and 756 
demand are equivalent in the normal year projections. However, as described in 757 
Section 4.2, when MWD is assumed to be allocating supplies based on 758 
preferential rights, supply-demand imbalances are possible. 759 

Water supplies are projected to increase to meet demand, although the supply mix 760 
will change over time. The Carlsbad desalination facility is expected to come 761 
online in 2016 and the IID transfers will ramp up the full capacity of 200,000 AF 762 
per year by 2021. Planned verifiable groundwater and recycled water projects will 763 
also increase the water available from local sources, but supplies from local 764 
surface water runoff are projected to remain essentially constant. The 2013-2014 765 
supply portfolio (the most recent year for which data is available) was 16.4% 766 
local water and 83.6% imported water (Table 3). By 2050, the mix is projected to 767 
include 25% local water supplies and 75% from imported sources.  768 
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 769 

Table 5. Normal Year Supply Projections 770 

Category Type 
Normal Year Supply Projections (AF/y) 

2015 2020 2025 2030 2035 2040 2045 2050 

Local Runoff 48,206 47,940 47,878 47,542 47,289 47,101 46,878 46,655 

Local Groundwater 22,030 26,620 27,620 28,360 28,360 28,360 28,360 28,360 
Local Recycled Water 38,660 43,728 46,603 48,278 49,998 53,621 56,344 59,066 

Local Ocean Desalination 0 56,000 56,000 56,000 56,000 56,000 56,000 56,000 

Imported MWD 324,787 209,289 231,094 255,154 273,887 284,862 293,983 303,157 

Imported IID Transfers 100,000 190,000 200,000 200,000 200,000 200,000 200,000 200,000 

Imported Canal Lining 80,200 80,200 80,200 80,200 80,200 80,200 80,200 80,200 

Total   613,883 653,777 689,395 715,534 735,734 750,145 761,765 773,438 
 771 
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4. Supply-Demand Gap Analysis 772 

As required by the Urban Water Management Act, the 2010 SDCWA UWMP 773 
included assessments of supply and demand reliability for each five- year period 774 
from 2015-2035. The assessment was done for periods consisting of all normal 775 
years, periods consisting of normal years with a single dry year, and periods with 776 
multiple (two to three) dry years. The normal year analysis used the supply and 777 
demand values described in Sections 2 and 3 above. The analysis for a single dry 778 
year within each five-year period and multiple dry years within each five-year 779 
period used adjusted supply and demand data as described in Section 4.2.  780 

4.1. Normal Years 781 

Using the normal year supply and demand projections described in Sections 2 and 782 
3 above, the 2010 SDCWA UWMP anticipated that sufficient supplies would be 783 
available to meet demands. Local supplies and transfer agreements for conserved 784 
water would be used to their full extent, and remaining demand would be supplied 785 
by purchases from MWD.  786 

It is important to note that due to the methodology by which SDCWA and its 787 
member agencies compiled supply and demand information for the Urban Water 788 
Management Plan, supply values are linked with demand values, and do not 789 
represent independent estimates of available supply separate from demand. 790 
Instead, the values represent the volumes of each supply type that are expected to 791 
be used to meet demands. For conserved water transfers and ocean desalination, 792 
the volumes are set by agreements or contracts. For surface water, groundwater, 793 
and recycled water, the volumes are the amount that each member agency expects 794 
to use to meet demand. For water purchased from MWD, the supply volume was 795 
directly calculated from the remaining demand after all other sources were used. 796 
This methodology assumes that supply imbalances are not possible, and that 797 
sufficient water will be available to meet the projected demands. This assumption 798 
is supported by MWD’s 2010 Urban Water Management Plan, which projects that 799 
sufficient water will be available to meet demands under average hydrological 800 
conditions (Metropolitan Water District of Southern California, 2010).  801 

4.2. Dry Years 802 

4.2.1. Supply and Demand Data 803 

In the 2010 SDCWA UWMP, demands were also calculated for a single dry year 804 
within each five-year period and for multiple dry years within each five-year 805 
period. The single and multiple dry year demand projections were based on 806 
SDCWA demand model runs using historical dry year weather data with all other 807 
parameters held constant. The single dry year demand projection used weather 808 
data from 1989, and the multiple dry year demand projection used a combination 809 
of consecutive dry year weather data and statistical analysis.  810 
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In the 2010 SDCWA UWMP, supplies were adjusted for dry year hydrology by a 811 
variety of methods depending on the type of supply. For surface water supply in 812 
the single dry year analysis, the UWMP used historical volumes from 1990. For 813 
multiple dry year hydrology, the volumes were based on historical surface water 814 
supplies for 1990, 1991, and 1992. Similar to surface water, groundwater volumes 815 
for single and multiple dry years were based on historical data from 1990 and 816 
1990-1992. Based on past trends in recycled water volumes, recycled water 817 
projections were the same for average, single dry, and multiple dry years. The 818 
values for desalination and imported conserved water were also the same for 819 
normal, single dry, and multiple dry years, as they were set by the applicable 820 
contracts and agreements. For water purchased from MWD, similar to normal 821 
years, in the single dry year analysis sufficient water was anticipated to be 822 
available from MWD to meet all demands. This assumption aligns with MWD’s 823 
findings in its UWMP that there would be no shortages under single dry year 824 
hydrology (Metropolitan Water District of Southern California, 2010). For the 825 
multiple dry year analysis, it was anticipated that MWD would allocate water to 826 
member agencies based on the system of preferential rights. MWD’s 2010 827 
UWMP does not specify whether it implemented preferential rights allocation, but 828 
it projects that sufficient water would be available to meet demands in its multiple 829 
dry year analysis (Metropolitan Water District of Southern California, 2010). 830 

Dry year carryover supplies were assumed to be full at the start of each period. 831 
However, in the case of a shortage, only a portion of the available carryover 832 
supply was used in a given year for shortage mitigation, so that some would be 833 
left for reducing shortages in future years (San Diego County Water Authority, 834 
2011). 835 

4.2.2. Supply-Demand Gaps 836 

Due to the method of setting demands for MWD, in the case of a single dry year 837 
within each five-year period, no supply gaps were projected by the 2010 SDCWA 838 
UWMP for any period from 2015-2035. However, for the multiple dry year 839 
analysis, shortages were calculated for some years, even with utilization of 840 
carryover supplies designated for use in dry years. Shortages ranged from 841 
approximately 7,500 AF to 77,000 AF. Shortages occurred in all five-year time 842 
periods between 2015 and 2035.  843 

Since MWD projects that it will have sufficient water to meet demands, 844 
(Metropolitan Water District of Southern California, 2010), shortages are likely 845 
mainly due to the inability of existing and verifiable local water supplies to keep 846 
up with increasing demands. In the early years, the 2010 SCDWA UWMP 847 
attributed the shortages to the Carlsbad Desalination facility not yet being online 848 
and the IID transfer agreement not yet reaching its full volume. In the later years, 849 
the shortages were attributed to increasing water demands (San Diego County 850 
Water Authority, 2011), which were not offset by additional local water supply. 851 
Although the 2010 SDCWA UWMP only projects supplies and demands to 2035, 852 
shortages could be expected to continue to 2050, due to the continued increase in 853 
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demands as estimated in Section 2.2. However, implementation of some of the 854 
additional planned projects listed in the 2010 SDCWA UWMP, as well as other 855 
adaptation strategies, may be able to address shortages. This will be investigated 856 
in later tasks of the Basin Study. 857 

A limitation of the supply-demand gap analysis in Urban Water Management 858 
Plans is the consideration of only historical climate, hydrology, and operating 859 
conditions. Although the normal, single dry, and multiple dry year analysis 860 
examines the impacts of climatic variability, the analysis is based on historical 861 
climate and does not account for the potential effects of climate change. For 862 
example, climate change in the Colorado River Basin or in the basins that provide 863 
water to the State Water Project may impact the availability of imported water 864 
from MWD. Local surface water supplies and groundwater recharge in the San 865 
Diego region may also be impacted by changes in precipitation volume and 866 
timing as a result of climate change. The Urban Water Management Plan 867 
framework also does not consider the risks associated with the water needs of 868 
endangered species and environmental uses, or other changes in water use that 869 
may impact the available supply. In particular, the Sacramento-San Joaquin Bay 870 
Delta, which supplies water to San Diego via MWD, is the subject of ongoing 871 
efforts to sustain endangered species. Factors such as these may lead to shortages 872 
that were not anticipated in the 2010 SDCWA UWMP.  873 

4.3. Suggestions for Analysis in the San Diego Basin 874 
Study 875 

As evidenced by the potential for shortages in multiple dry years, the San Diego 876 
region is vulnerable to imbalances in supply and demand. Water sources such as 877 
the Carlsbad Desalination Project and the IID transfers will provide additional 878 
water for the region as they come online. These are highly reliable sources that 879 
will be minimally affected by drought. However, demand is projected to continue 880 
to increase, leading to future potential shortages even with those additional 881 
supplies available. Further, climate change may alter the availability of local and 882 
regional water supply sources, such as surface water runoff and groundwater. The 883 
impacts of climate change on basin hydrology will be explored in San Diego 884 
Basin Study Task 2.2, and impacts on water supply will be modeled in Task 2.3.  885 

In Task 2.4, the San Diego Basin Study will examine structural and non-structural 886 
concepts for addressing gaps in water supply and demand. Many agencies are 887 
already exploring additional groundwater and water recycling projects. The 2010 888 
SDCWA UWMP listed an additional 14 groundwater and 21 water recycling 889 
projects or project concepts that could provide an additional 62,000 AF per year 890 
of groundwater and 39,000 AF per year of recycled water to the available supply 891 
by 2035. Project concepts include non-potable reuse, indirect potable reuse, new 892 
groundwater wells, and development of brackish groundwater recovery. 893 
Additional seawater desalination projects, including the Camp Pendleton Marine 894 
Corps Base Seawater Desalination Project and the Rosarito Beach Binational 895 
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Desalination Project are also in the planning phases. The San Diego Basin Study 896 
will evaluate concepts such as these in Task 2.4, under both current and future 897 
climate scenarios.  898 

 899 
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 900 

5. Conclusion 901 

The key objectives of Task 2.1 of the San Diego Basin Study were to describe and 902 
inventory current and future water supplies and demands in the Study Area, and 903 
explore potential imbalances in supply and demand. Through a comprehensive 904 
literature review of planning documents and previous studies, this report 905 
summarizes the region’s demands and the types and quantities of supply sources 906 
available to meet those demands for 2015 through 2050.  907 

Demands were found to be dominated by municipal and industrial demands, while 908 
agricultural demands make up the remaining demand volume. Demands are 909 
expected to increase in the future as the population of the San Diego region 910 
grows. Supplies have historically been dominated by imported water. This is 911 
expected to continue in the future, but local supplies are expected to become more 912 
important.  913 

Under normal and single dry year conditions, no supply gaps were projected 914 
through 2035. However, under multiple dry year conditions, supply gaps were the 915 
result of both limited supplies and increasing demands. Modeling to evaluate 916 
these supply gaps further and evaluation of structural and non-structural concepts 917 
for addressing potential imbalances will be the focus of Tasks 2.3 and 2.4 of the 918 
San Diego Basin Study.919 
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Appendix A: Demand Projections 961 
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Table A-1. Total, Imported, and Local demands compiled from 2010 SDCWA UWMP. 966 
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Figure A-1. Regressions of Total Demand from 2010 SDCWA UWMP against SANDAG Series 12 population projections. 969 
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Figure A-2. Plots of projected demands from the 2010 SDCWA UWMP (blue) and projections calculated from Series 13 population projections using regression equations (red). 971 
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