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INFORMATION FOR THE READER
Subsequent to preparation of this technical study for the Tapestry Specific Plan, there have been
changes to the Project description that have resulted in a reduction of the number of units
proposed. The northern portions of the Specific Plan area within Phase 1 were relotted to
increase the minimum density, changing the overall number of units proposed from 19,398 to
19,311. The reduction in units would not result in a new or increased significant effect on the
environment relative to the analysis contained in this technical study, nor would it change the
conclusions with regard to the level of significance of impacts. Therefore, the original analysis
of 19,398 units is considered a conservative analysis and has not been updated to reflect the
current Project description which proposes a reduction to 19,311 units.
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Section 1: Purpose
This Water Supply Assessment (WSA) has been prepared by the Hesperia Water District
(District) in consultation with the City of Hesperia (City) pursuant to Public Resources Code
Section 21151.9, and California Water Code Sections 10631, 10657, 10910, 10911, 10912, and
10915 referred to as Senate Bill (SB) 610. SB 610 amended state law, effective January 1,
2002, to improve the link between information on water supply availability and certain land use
decisions made by cities and counties. SB 610 requires that the water purveyor of the public
water system prepare a water supply assessment to be included in the environmental
documentation of certain proposed projects. The District is a subsidiary district to the City with
an elected at-large Board of Directors (the Hesperia City Council serves as the District’s Board
of Directors). All matters related to water are governed by the Hesperia Water District Board of
Directors.
The City requested that the District prepare the WSA for the Project based on its size (assuming
5,291 acres of development across the 9,365 acre site for potentially 19,396 residential units).
The Project description is provided in Section 3 of this WSA Report. This WSA Report is
intended for use by the City in its evaluation of the Project under the environmental review
process. This WSA evaluates water supplies that are or will be available during normal, singledry, and multiple-dry water years during a 25-year projection to meet existing demand, expected
demand of the Project, and reasonably foreseeable planned future water demand served by the
District.
For this WSA, Hesperia Venture I, LLC provided specific information on the following:


Number of housing units



Acreage of different housing units by land use category (e.g., acres of rural residential,
[2.5 - 4.5 dwelling units per acre])



Acres of irrigated park land



Acres of non-irrigated park land



Acres of school sites



Anticipated student capacity at school sites



Acres of mixed use



Acres of commercial use by land use category (neighborhood commercial, residential
commercial)



Acres of other land uses as applicable

This information was provided for each phase of development. Hesperia Venture I, LLC also
provided information on water duty factors assumed for the design of the Project water
infrastructure.
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Section 2:

Findings

This WSA verifies that the water demand projections for the proposed Project have been
included in the demand forecasts contained in the Urban Water Management Plans (UWMPs)
and other planning documents of the District and the Mojave Water Agency (MWA). Also, the
water supplies necessary to serve all existing and future demand, including the proposed
Project, have been identified in the same planning documents. The Project water impacts have
been analyzed carefully to conform to the vision of the District’s 2010 UWMP (Hesperia 2010
UWMP). The Hesperia 2010 UWMP anticipates growth occurring within the City over the next
25 years. It anticipated an increase in the City’s population of 40,247 between 2010 and 2035
(from 90,173 to 130,420). The corresponding projected growth in water demand was
approximately 11,222 acre-feet per year (afy) (from 13,595 to 24,817). The City’s actual water
demand is increasing at a slightly lower rate than anticipated. While the demand was projected
to increase from 13,595 afy in 2010 to 17,660 afy in 2015, actual demand for the 2013-2014
water year is 15,050 afy. Thus, the difference between current demand and projected 2035
demand is 9,767 afy.
The Project would add approximately 56,963 residents to the City’s population. Through a
series of smart planning techniques, however, the water demand of the Project has been
significantly reduced. Use of reclaimed water on all public spaces, commercial sites, mixed-use
areas and high density common areas, as well as on private residence landscaping for
approximately 9,371 residences has helped to balance the water demands of the project with
the supplies available to the City as evidenced in the UWMP. The Specific Plan incorporates a
number of water conservation measures, including:
•

Use of drought tolerant planting materials in residences, parks and street medians

•

Use of xeriscape landscaping in commercial, village centers and town center areas

•

Reduced use of turf, where feasible, on landscaped areas

•

Limit the use of impervious surfaces where practical

•

Use water efficient irrigation systems

•

Use of reclaimed water for irrigation as described above

•

Promote the use of water conserving flush fixtures: waterless urinal, low and dual flush
toilets etc. within buildings, civic/public areas and homes

•

Non-irrigated fuel modification zones when possible

Due to these Project design criteria, the Project domestic water demand is projected at 6,502
afy. This represents approximately 67 percent of the projected increase in demand between
current rates and the 2010 UWMP’s projected 2035 demand. This would leave approximately
3,265 afy available for other growth within the City. Based on historic growth patterns and
market conditions, the Project is anticipated to capture at least this proportion of the City’s
growth. Therefore, with development of the planned supplies identified by the District and
MWA, there will be sufficient water supplies over a 25-year planning horizon to meet the
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projected demand of the proposed Project and the existing and other planned development
projects within the District’s service area.
Based on a normal water supply year as described in the District’s 2010 UWMP, the Districtestimated five‐year increments for a 25‐year projection indicate water supply of 17,660 acre‐feet
(af) in 2015 and 24,817 af in 2035 will meet the Project projected water demand. Based on dryyear forecasts, the District-estimated water supply will also meet the projected water demand
during single and multiple-dry year scenarios. Supply and demand totals for the District in a
single-dry year are approximately 19,426 acre-feet per year (afy) to 27,299 afy from 2015 to
2035, respectively. Multiple four-year dry conditions are also met.
These findings confirm that there is sufficient water supply to serve the proposed Project and
the existing and other planned projects in both normal and dry year forecasts. An adequate
supply is further confirmed by MWA’s 2010 UWMP (MWA 2010 UWMP), which states that MWA
has adequate supplies to meet demand during average, single-dry, and multiple-dry years
throughout the 25-year planning period.
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Section 3: Project Description
The Tapestry Development Project (Project) encompasses a total of approximately 5,291 acres
of development across the 9,365 acre site and proposes a maximum of 19,396 residential units
with a mix of densities ranging from very low density and estate residential (lot size is 0.5 to 5.0
acres) to high density and mixed-use. The majority of the residential units would be
low/medium density. Development is separated into three distinctive villages: Mesa Village,
Summit Valley Village and Grass Valley Village which is primarily an equestrian village. In
addition to residential uses, the Project also proposes the following:
•

Two mixed-use town centers totaling approximately 94 acres

•

Approximately 367 acres of park land, including community and neighborhood parks,
sports fields, passive recreational open space areas, and water features

•

An extensive trail system including trails and enhanced parkways adjacent to streets and
off-street and equestrian trails

•

Eight elementary schools, two middle schools and two high schools totaling
approximately 263 acres of school uses

•

Public and civic facilities (e.g., post office, fire station, etc.)

•

A wastewater treatment facility and lift stations

•

Roadways, drainage facilities, domestic and recycled water infrastructure and other
associated infrastructure

•

Preservation of the site’s natural elements and open space

The Project site is located in the southeast region of the City. Primary access to the Project site
would be from Ranchero Road, which is the primary connection from within the City north of the
site. Direct access is provided by California State Route (SR) 138 and SR 173. SR 173
generally forms the southern boundary of the Project site and extends northeast and merges
with Arrowhead Lake Road to the east of the site.
The Tapestry Project is planned to be developed in ten phases with the first phase estimated to
start construction in 2015 and be completed with construction in 2018. The construction of all
ten phases is estimated to take approximately 20 years, with a new phase starting construction
about every two years, and therefore the final phase estimated for completion of construction in
2036 (assuming all phases take the same three year time period to construct). Refer to Section
3.3.1 for more details on the Project phasing.

Final Hesperia Water District, Water Supply Assessment – June 2014
Tapestry – Hesperia Venture I, LLC
f:\2013\1344211 00_rancholasfloresdev\09-reports\9.09-reports\final wsa\files sent to client\tapestry_wsa_final_62714_noapp.doc

Page 3-1

3.1

Land Use

The land uses in the Tapestry Project are identified in Table 3-1. The Senior Community
Residential is proposed to be for people who are age 55 or over and is discussed more in
Section 3.2.
Water demand factors, otherwise referred to as “water duty factors,” have been established for
the site according to the City of Hesperia’s 2008 Water Master Plan (Hesperia 2008 WMP)
criteria and incorporating landscape irrigation demand factors established by the Project
Landscape Architect - Summers Murphy & Partners, Inc. (SMP).
The following set of terms is defined and used throughout this WSA document:


Domestic Water – The protection of the health, safety, and welfare of the people of
California requires that the water supplied for domestic purposes be at all times pure,
wholesome, and potable as defined in the Safe Drinking Water Act (chapter 4.5 of the
California Health and Safety Code). The adoption of implementing regulations and the
enforcement of the drinking water laws of California are the responsibility of the
California Department of Public Health (CDPH).



Interior Water – Interior water usage for residential dwelling units and schools.



Exterior Water – Exterior or outside landscape irrigation for individual homes and
common areas of residential dwelling units and non-residential uses such as parks and
school sports fields.



Recycled Water – Treated wastewater collected to California Code of Regulations, Title
22, disinfected tertiary recycled water standards (Proactive Engineering Consultants
West, Inc., 2014).

In the following discussion, all of the above terms can be applied to residential and nonresidential land use types. Domestic water (also referred to as potable water) is typically used
inside the home/dwelling unit for residential uses and inside a school for non-residential uses
and is preferably not used for exterior irrigation purposes for conservation reasons but there are
times when domestic water is used for exterior purposes. Interior water must use domestic
water or potable water. Exterior water is typically used outside of the home/dwelling unit for
residential uses and outside on a school’s sports field for non-residential uses and is primarily
used for irrigation purposes of the common areas landscaping. Exterior water (and for this
Project, all residential land use types) can be supplied using domestic water or recycled water,
with recycled water being the preferable option to conserve as much domestic water as
possible. However, for non-residential uses, exterior water can only be supplied using recycled
water.
The proposed Tapestry Project is planned to become a specific plan within the City, which is
required to be consistent with all elements of the 2010 Hesperia General Plan. Once the
Tapestry Specific Plan is adopted, its standards and regulations will govern the uses and
development of properties within the Plan area. The Project was originally approved in 1990
under the name of Rancho Las Flores Specific Plan (SP-89-01) area. A Final Environmental
Impact Report (EIR) was certified for the original Rancho Las Flores Specific Plan in 1990. The
previous Specific Plan was for a master-planned mixed-use community of single-family and
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multi-family residential (15,540 units / 3,800 acres), commercial (400 acres), town center, golf
course (700 acres) and other recreational, and community uses. Since then, the property has
changed owners and the new Plan will incorporate changes in phasing, village centers,
increased density, sustainable development principles and more active recreational areas.
Appendix A includes a map of the proposed Tapestry Project.
TABLE 3-1
PROPOSED TAPESTRY PROJECT LAND USE
Population per
Density
Household/
Range
Employee per Total Acres
(Dwelling
Acre(a)
Units (DU)/ac)
(All Phases) Total DUs
Land Use
Lot Size
Residential Uses
Estate
0.5-5 Acres
0.0 - 2.0
3.3
909
694
Low (Low Density
7,200-18,000
Residential (LDR))
square feet (sf)
2.5 - 4.5
3.3
1,538
5,551
Low Medium (LMDR)
4,000-7,200 sf
4.5 - 8.0
3.3
1,314
6,608
Medium (MDR)
2,900-4,000 sf
8.0 - 15.0
2.7
181
1,806
High (HDR)
Condos
15.0 - 25.0
2.7
27
458
Flats (25% Total
Mixed Use - Residential
Acres)
20.0 - 30.0
2.7
24
425
Senior Community Residential
Low (LDR)
7,200-18,000 sf
1.75
0.0
0
Low Medium (LMDR)
4,000-7,200 sf
1.75
340
2,208
Medium (MDR)
2,900-4,000 sf
1.75
107
1,288
High (HDR)
Condos
1.75
21
358
Total Residential
4,461
19,396
Non- Residential Uses
Mixed Use - Commercial (75% Total Acres)
N/A
94b
n/a
Parks
N/A
367
n/a
Schools
N/A
263
n/a
Arterial Median/Pkwy
n/a
Landscape
N/A
48
Irrigated Slopes
N/A
68
n/a
Wastewater Recycling
n/a
Plant (WWRP)
N/A
13
n/a
Total Non-Residential
830
Total Tapestry Project
5,291
19,396
(a) See Section 3.2 Water Demand Factors for an explanation.
(b) Used 75% of this amount.

3.2

Water Demand Factors

The Project site contains approximately 312 parcels that are currently vacant and covered with
desert vegetation, primarily native grasses and shrubs.
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The Hesperia 2008 WMP stated the following regarding water demand factors:
Residential
• High Density Residential Dwelling Units – 2.7 people per dwelling unit (DU)
occupancy rate.
• Low Density Residential Dwelling Units – 3.3 people per DU occupancy rate
• For all residential developments, it is assumed that one person (capita) uses a
maximum of 160 gallons of water per day or gallons per capita per day (gpcd). The
various combinations of residential densities are discussed in Section 3.2.1.
Non-Residential
• Commercial Development was assigned a water demand factor of 2,000 gallons per
day per acre (gpd/acre).
In addition to these duty factors, one other domestic duty factor is used but not discussed in the
Hesperia 2008 WMP, which is the “active adult,” defined as a senior community (residents must
be over the age of 55 years to be accepted). The population per household assigned to the
active adult is 1.75.1
For the exterior water demand factors for landscaping, the exterior demand for all residential
land use is based on the approximate irrigable landscaping per lot multiplied by an average
application rate of 3.6 afy/acre. Irrigation application rates shown have been estimated by the
Project’s Landscape Architect and the rates assume water tolerant native planting will be used
requiring less irrigation than typically nonnative water-demanding plant palettes like turf.

3.2.1 Residential Demand Factors
Table 3-2 estimates the domestic (interior) water demand for the Tapestry Project for both
residential and non-residential land use types. Each type of residential land use, both the
domestic interior demand factor and the exterior demand factor is explained below in this
section. Table 3-3 presents the exterior water demands for the residential land use types as well
as the recycled water demand for the residential areas. The non-residential demand factors are
discussed in Section 3.2.2. The recycled water demand factors are discussed in Section 3.2.3.

1

Appendix B contains email correspondence between Tapestry consultant and City of Hesperia Planning
staff.
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TABLE 3-2
TAPESTRY PROJECTED DOMESTIC INTERIOR WATER DEMAND

Land Use

Gross
Acreage

Estate (Equestrian)
909
Low (LDR)
1,538
Low Medium (LMDR)
1,314
Medium (MDR)
181
High (HDR)
27
Mixed Use Residential
24
Senior Community Residential
Low (LDR)
0
Low Medium (LMDR)
340
Medium (MDR)
107
High (HDR)
21
Total Residential
4,461
Mixed Use - Commercial
Schools
Parks
Total Non-Residential
Tapestry Total

94b
263
367
830

Total
Interior Duty
DUs
Factor (gpd/DU)
Residential
694
231
5,551
231
6,608
231
1,806
189
458
189
425
189
0
123
2,208
123
1,288
123
358
123
19,396
Non- Residential
2,000 gpd/acre
280 gpd/acre

5,291

Avg. Water
Demand
(GPD)

Avg. Water
Demand
(AFY)

160,298
1,282,241
1,526,494
341,379
86,594
80,321

180
1436
1710
382
97
90

0
270,480
157,760
43,795
3,949,362

0
303
177
49
4,424

113,280
73,640
3,469(a)
190,389

127
82
4
213

4,139,751

4,637

(a) Actual demand calculation from the Project’s Landscape Architect (SMP 2014).
(b) Used 75% of this amount.

Estate Density Residential – Assumes 3.3 persons per DU at 70 gpcd interior water usage
rate for a demand factor equal to 231 gpd/DU. Exterior demand is based on approximately
4,775 sf irrigable landscaping per lot, with an average application rate of 3.6 afy/acre to equal
352 gpd/DU. All units will be supplied recycled water for exterior irrigation purposes.
Low Density Residential – The interior water rate usage and the exterior demand application
rate for this land use is the same as the Estate land use.
Low Medium Density Residential – The interior water rate usage for this land use is the same
as the Estate land use. Exterior demand is based on approximately 2,115 sf irrigable
landscaping per lot, with an average application rate of 3.6 afy/acre to equal 156 gpd/DU.
Medium Density Residential – Assumes 2.7 persons per DU at 70 gpcd interior water usage
rate for a demand factor equal to 189 gpd/DU. Exterior demand is based on approximately
1,115 sf irrigable landscaping per lot, with an average application rate of 3.6 afy/acre to equal
82 gpd/DU.
High Density Residential (attached units/condos) – The interior water rate usage for this land
use is the same as the medium land use. Exterior demand is based on the assumption that
twenty percent of the total acreage is to be irrigated with recycled water for this land use.
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Senior Community Residential – Assumes all densities have 1.75 persons per DU at 70 gpcd
interior water usage rate for a demand factor equal to 123 gpd/DU for the “aged-restricted”
communities. Exterior demand is based on lot size and characteristics as described for the
previous residential land use densities.
Mixed Use Residential – The interior water rate usage for this land use is the same as the
medium land use. For the acreage with this land use type, only 25% of the total acreage is used
because “mixed use” land use includes commercial and residential and the acreage is divided
75% to commercial and 25% to residential. For exterior demand, twenty percent of the allowed
acreage is assumed to be irrigated with recycled water.

3.2.2 Non-Residential Demand Factors
For the non-residential demand, exterior water can only be supplied using recycled water.
3.2.2.1

Domestic Interior Demand Types

The three types of non-residential land uses include mixed use commercial, schools and parks;
the domestic interior demand land uses are explained below.
Mixed Use Commercial – Assumes 2,000 gpd/acre and the interior water usage is assumed at
80% for the average domestic water usage.
Schools - Schools are assigned an average duty factor of 280 gpd/acre for domestic interior
supply. The Hesperia Water District does not have a duty factor specific to schools. Therefore,
other water agencies in southern California that also operate a recycled water system to school
uses were reviewed for similar water duty factors to use for this Tapestry Development. The
Irvine Ranch Water District (IRWD) in their Water Demand Factor Study (September 2012), it
was estimated that an average 10,000 square feet (sf) school building (requiring domestic
demand) per acre for each school, required a domestic water rate of 28 gpd per 1,000 sf. Using
the same domestic water rate for the Tapestry Development, the schools are given a duty factor
equal to 280 gpd/acre for domestic water demand.
Parks – The potable demand required for the parks was completed on an individual basis using
typical drinking fountains and restroom use assumptions (SMP 2014).

3.2.3 Recycled Water Irrigation Demand
Recycled water duty factors were investigated for use in estimating the demand and are listed in
Table 3-3 for residential land uses, along with the land uses and densities for exterior landscape
irrigation supply to all the individual dwelling units. Table 3-5 lists the recycled water duty factors
for non-residential land uses. Irrigation application rates shown have been estimated by the
Project’s Landscape Architect and the rates assume water tolerant native planting will be used
requiring less irrigation than standard, typically nonnative, water-demanding plant palettes like
turf.
To summarize Table 3-3, the recycled water demand for these types of residential land uses
totals 2,425 afy, while the remaining exterior landscape demand (met by domestic potable
water) totals 1,866 afy.
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TABLE 3-3
TAPESTRY PROJECTED RESIDENTIAL EXTERIOR DOMESTIC AND RECYCLED WATER DEMAND

Land Use

Irrigated
Area per
DU
(SF)

Estate (Equestrian)
4,775
Low (LDR)
4,775
Low Medium
(LMDR)
2,115
Medium (MDR)
1,115
High (HDR)
0
Mixed Use
0
Senior Community Residential
Low (LDR)
4,775
Low Medium
(LMDR)
2,115
Medium (MDR)
1,115
High (HDR)
0

Average
Irrigation
Application
Rate
(AFY/ac)
3.6
3.6

Exterior Residential DU
Duty
Served with
Factor
Domestic for
(gpd/DU)
Exterior(1)
Residential
352
0
352
2,666

Avg.
Exterior
Domestic
Demand
(AFY)

Residential DU
Served w/
Recycled
Water(1) (RW)

Avg.
Exterior RW
Demand
(AFY)

0
1,052

694
2,886

274
1,139

3.6
3.6
3.6
3.6

156
82
0
0

3,025
1,806
458
425

529
166
0
0

3,583
0
0
0

626
0
0
0

3.6

352

0

0

0

0

0
1,288
358
10,025

0
119
0
1,866

2,208
0
0
9,371

386
0.0
0.0
2,425

3.6
3.6
3.6

156
82
0
Total Residential

(1) See Table 3-4.
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Additionally, in an effort to reduce domestic water use for irrigation, approximately 9,371
dwelling units are planned to have exterior landscape irrigation supply to all the individual
dwelling units from the recycled water system (i.e., homeowners’ individual exterior
landscaping). These units will be built in the later phases in order to have enough effluent
generated to meet the demand. Table 3-4 details the dwelling units by land use type that are
planned to be served recycled water to the exterior of the individual dwelling units. Note that
mixed use residential land uses are not planned to receive any recycled water for irrigation to
individual dwelling units. However, as discussed previously and shown in Table 3-3, some of
these land use types do use recycled water for exterior irrigation of the common areas in the
Project. Also, note that the Project will immediately generate enough recycled water to serve
parks, schools and other common areas. It is only the individual exterior landscaping that will
be phased in at a later time.
TABLE 3-4
TOTAL DWELLING UNITS SERVED WITH RECYCLED WATER

Land Use
Estate (Equestrian)
Low (LDR)
Low Medium (LMDR)
Medium (MDR)
High (HDR)
Mixed Use
Senior Community Residential
Low (LDR)
Low Medium (LMDR)
Medium (MDR)
High (HDR)
Total Residential

Residential DU
Served with
Domestic for
Exterior Demand
Total DUs
Residential
694
0
5,551
2,665
6,608
3,025
1,806
1,806
458
458
425
425
0
2,208
1,288
358
19,396

0
0
1,288
358
10,025

Residential DU
Served with RW for
Exterior Demand
694
2,886
3,583
0
0
0
0
2,208
0
0
9,371

For non-residential uses, each type and assumptions used for the recycled water demand
factors is explained below.
Mixed Use Commercial – Common areas and medians for the land use are assumed to be
irrigated with recycled water using twenty percent of the allowed acreage.
Schools – For irrigation, all schools are assumed to use recycled water at 40 percent of the
total acreage and a higher irrigation application rate is applied at 3.6 afy/acre. This percentage
is typical for other agencies surveyed and also verified by the Project’s Landscape Architect Summers Murphy & Partners, Inc. (SMP).
Parks – For irrigation, parks are assumed to use recycled water at 67 percent of the total
acreage and a higher irrigation application rate is applied at 3.6 afy/acre. This percentage is
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applied because not all of the park area is turf/landscaping but typically there are playgrounds,
walkways, baseball diamonds and other impervious and native areas.
Arterial Median/Pkwy Landscape – Assumes no domestic water demand requirement. The
medians and parkway landscapes are assumed to use recycled water at 100 percent of the total
acreage.
Irrigated Slopes – Assumes no domestic water demand requirement. The irrigated slopes are
assumed to use recycled water at 100 percent of the total acreage.
Wastewater Recycling Plant (WWRP) – Assumes no domestic water demand requirement.
The WWRP is assumed to be irrigated with recycled water using ten percent of the total
acreage.
Table 3-5 summarizes the recycled water demand for landscape irrigation for all common areas
in the residential units and all non-residential uses. The recycled water demand for these types
of uses totals 1,788 afy. By adding the residential recycled water demand from Table 3-3, the
total recycled water demand for the Tapestry Project is estimated at 4,213 afy.
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TABLE 3-5
TAPESTRY PROJECTED IRRIGATED RECYCLED WATER DEMAND
FOR COMMON AREA IRRIGATION

Land Use

Irrigated
Area(1)
(acres)

Estate
(Equestrian)
0
Low (LDR)
0
Low Medium
(LMDR)
0
Medium (MDR)
0
High (HDR)
27
Mixed Use Residential
24
Senior Community Residential
Low (LDR)
0
Low Medium
(LMDR)
0
Medium (MDR)
0
High (HDR)
21

Mixed Use Commercial
Schools
Parks
Arterial
Median/Pkwy
Landscape
Irrigated Slopes
WWRP

Average
Irrigation
Application Rate
(AFY/ac)
Residential

Common Area
RW Irrigation
(% Area
Irrigated)

Avg. RW Demand
(AFY)

3.6
3.6

0
0

0
0

3.6
3.6
3.6

0
0
0.2

0
0
20

3.6

0.2

17

3.6

0

0

3.6
3.6
3.6

0
0
0.2
Total Residential
Non-Residential

71
263
367

3.6
3.6
3.6

0.20
0.40
0.67

48
68
13

3.6
1.00
3.6
1.00
3.6
0.10
Total Non-Residential
Tapestry Total

0
0
15
52

51
378
886

171
245
5
1,736
1,788

(1) See Table 3-1.

3.3

Tapestry Projected Water Demand

Using updated per unit water duty factors, the total domestic water demand (including interior
and exterior uses) for the Tapestry Project within the District service area is estimated at 6,502
afy (7,283,492 gpd). The total recycled water demand for the Tapestry Project is estimated at
4,213 afy (4,719,150 gpd). Table 3-6 provides the average water demand for the total domestic
and recycled water generated by the proposed Project.
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The analysis included the open spaces, slopes, parks, medians and other outdoor irrigation
areas as well as separated the residential uses by indoor and outdoor needs. The intent of this
analysis was to identify how much of the total water demand was needed for human use and
how much was needed for irrigation of landscaping.
TABLE 3-6
TAPESTRY PROJECTED TOTAL (DOMESTIC AND EXTERIOR) WATER DEMAND (AFY)
Avg.
Domestic
Avg. Exterior
(Interior Only)
Domestic
Water
Water
(1)
Demand
Demand(2)
(AFY)
(AFY)
Land Use
Residential
Estate (Equestrian)
180
0
Low (LDR)
1,436
1,052
Low Medium (LMDR)
1,710
529
Medium (MDR)
382
166
High (HDR)
97
0
Mixed Use
90
0
Senior Community Residential
Low (LDR)
0
0
Low Medium (LMDR)
303
0
Medium (MDR)
177
119
High (HDR)
49
0
Total Residential
4,424
1,866
Non-Residential
Mixed Use - Commercial
127
N/A
Schools
83
N/A
Parks
4
N/A
Arterial Median/Pkwy
Landscape
N/A
N/A
Irrigated Slopes
N/A
N/A
WWRP
N/A
N/A
Total Non-Residential
213
N/A
Total Tapestry
4,637
1,866
(1)
(2)
(3)
(4)

Avg. Total
Domestic
Demand(3)
(AFY)

Avg.
Exterior
RW
Demand(2,4)
(AFY)

180
2,488
2,239
549
97
90

274
1,139
626
0
20
17

0
303
295
49
6,289

0
386
0
15
2,477

127
83
4

51
378
886

N/A
N/A
N/A
213
6,502

171
245
5
1,736
4,213

See Table 3-2.
See Table 3-3.
Total of domestic (interior) water demand and exterior (domestic) water demand.
Values from Table 3-5 are added as appropriate to Table 3-3 and summed in this column.
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3.3.1 Phasing
As discussed previously at the beginning of this Section, the Project will consist of ten phases
and Table 3-7 summarizes the demand per each of the ten phases for the domestic water (DW)
and the recycled water (RW) demand.
Table 3-8 summarizes the estimated construction timing with each phase and the cumulative
water demand for the Project. Table 3-9 summarizes the Project’s projected water demand in 5year increments out to 2035.
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TABLE 3-7
TAPESTRY PROJECTED PHASED WATER DEMAND
Arterial
Phase DW
Median/Pkwy Irrigated
Average
Phase School Parks Res Comm Landscape Slopes WWRP Demand
Phase DU's
(ac)
(ac) (ac) (ac)
(acres)
(acres) (acres)
(AFY)
2,258
1,305
1
15
66
5
7
1
2,590
1
1,151
2
10
34
5
7
1,548
1
819
3
78
21
5
7
2,638
1
732
4
46
58
5
7
3,853
1
647
5
15
5
7
1,554
1
434
6
38
55
5
7
1,424
1
376
7
10
32
5
7
2,447
1
657
8
55
67
2
5
5
7
390
1
199
9
10
22
52
5
7
694
1
183
10
10
9
5
7
6,502
Total 19,396 263
367 24
57
50
70
13
Mixed Use

Final Hesperia Water District, Water Supply Assessment – June 2014
Tapestry – Hesperia Venture I, LLC
f:\2013\1344211 00_rancholasfloresdev\09-reports\9.09-reports\final wsa\files sent to client\tapestry_wsa_final_62714_noapp.doc

Phase RW
Average
Demand
(AFY)
223
151
207
750
479
579
500
845
128
352
4,213

Cumulative
Phase DW
Average
Demand
(AFY)
1,305
2,456
3,275
4,007
4,654
5,088
5,463
6,120
6,319
6,502

Cumulative
Phase RW
Average
Demand
(AFY)
223
374
580
1,331
1,809
2,388
2,888
3,733
3,861
4,213
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TABLE 3-8
TAPESTRY PROJECTED CUMULATIVE PHASED WATER DEMAND (AFY)

Phase
1
2
3
4
5
6
7
8
9
10
Total

Year Phase
Assumed to be
Completed
2018
2020
2022
2024
2026
2028
2030
2032
2034
2036

Phase DW
Average
Demand
(AFY)
1,305
1,151
819
732
647
434
376
657
199
183
6,502

Phase RW
Average
Demand
(AFY)
223
151
207
750
479
579
500
845
128
352
4,213

Cumulative
Total DW
Demand
(AFY)
1,305
2,456
3,275
4,007
4,654
5,088
5,463
6,120
6,319
6,502

Cumulative
Total RW
Demand
(AFY)
223
374
580
1,331
1,809
2,388
2,888
3,733
3,861
4,213

TABLE 3-9
TAPESTRY PROJECTED PHASED WATER DEMAND IN 5 YEAR INCREMENTS (AF)

Domestic Water (AF)
Recycled Water (AF)
Total (AF)

2020
2,456
374
2,830

2025
4,007
1,331
5,338
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2030
5,463
2,888
8,351

2035
6,319
3,861
10,180
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Section 4: Hesperia Water District
The Project site is located within the Hesperia Water District (District). Water is currently
obtained exclusively from local groundwater supplies.
The City of Hesperia (City) was incorporated in 1988. Water for the community was previously
provided by Victor Valley County Water District (VVCWD) until 1975, when the District was
formed as a self-governed special district. In 1992, the District was reorganized as a subsidiary
special district of the City. The District operates a self-sustaining utility business enterprise.
The City Council serves as the District’s Board of Directors.
The District is located in the High Desert region of San Bernardino County (County) and is
bordered by the town of Apple Valley to the northeast, the City of Victorville to the north, and the
unincorporated community of Phelan to the west. The area west and south of the City includes
the unincorporated community of Oak Hills and other developable lands. San Bernardino
County has experienced continuous population growth, especially since 1970, with a five to six
percent growth rate through the period between 1970 and 2005. In the past, the High Desert
and West Valley regions of the County have experienced the highest growth rates. Recently,
however, growth levels have declined.
The District’s service area matches the City’s boundaries, with minor exceptions, and covers
approximately 74 square miles (Figure 4-1). The District currently provides domestic water from
eighteen (18) active wells within this area. All wells are located in the Mojave River Groundwater
Basin (Basin). The Basin, which is adjudicated, is a source of groundwater flowing north from
the San Bernardino Mountains. Water is recharged to the Basin through percolation and subsurface flow from adjoining basins. This groundwater is the only source of supply for the
District’s system.
The District is one of ten water purveyors within MWA’s service area that is required to complete
an UWMP. MWA is a State Water Project (SWP) contractor that serves an area of 4,900 square
miles of the high desert area. MWA is also the Watermaster for the adjudication of the Mojave
River Groundwater Basin. MWA has a conjunctive use program to take advantage of the fact
that the available MWA SWP supply on average is greater than the demand in the service area.
MWA is able to store this water for future use when SWP supplies may not be available. This
concept is used in the water supply projects such as the Regional Recharge and Recovery
Project (R³ Project). With a completed Phase 1, the R³ Project can provide 15,000 afy in
additional supply for major water providers such as the District in the Mojave Basin. When fully
complete (2015-2020), this project will provide a total of 40,000 afy additional water supply.
For management purposes under the Mojave Basin Area Judgment (Judgment), MWA split the
Mojave River watershed and associated groundwater basins into five separate “subareas.”
There are five subarea locations; 1) Oeste, 2) Este, 3) Alto, 4) Centro and 5) Baja. The District
is located in the Alto subarea as shown on Figure 4-2.
The Judgment assigned Base Annual Production (BAP) quotas to each producer using 10 afy or
more, based on historical production. Users are assigned a variable Free Production Allowance
(FPA), which is a uniform percentage of BAP set for each subarea. This percentage is reduced
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or “ramped-down” over time until total FPA comes into balance with available supplies. The
current FPA for the Alto Subarea is 80 percent of BAP for agriculture and 60 percent of BAP for
municipal and industrial, which is the category for the District.
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FIGURE 4-1
HESPERIA WATER DISTRICT SERVICE AREA
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FIGURE 4-2
MWA ADJUDICATED BOUNDARY AND SUBAREAS

Free
Production
Figure
is from
Allowance
MWA 2010
UWMP.
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If the District pumps more than its FPA, then it must purchase SWP replenishment water from
MWA equal to the amount of production in excess of the FPA. Alternatively, the District may
meet its obligation by transferring unused FPA from another party within the subarea.
Data on projected population and growth rate projections within the District were obtained from
the forecast population and demand model that MWA created and used for its 2010 Urban
Water Management Plan (UWMP). Hesperia Water District is a retail water purveyor within
MWA’s service area and supplied MWA with the necessary data input for the model for the
District. Using the Southern California Association of Governments (SCAG) 2012 Regional
Transportation Plan (RTP) growth forecast (baseline of 2008), it was predicted that the District
service area would grow at a rate of approximately 1.8 percent per year from 2010 through
2035.

4.1

Urban Water Management Plan

The California Department of Water Resources (DWR’s) Guidebook for Implementation of
Senate Bill 610 and Senate Bill 221 of 2001 (DWR Guidebook) regards the UWMP as the
planning document that can be used by a water supplier to meet the standards set forth in SB
610, and that cities, counties, water districts, property owners, and developers will all be able to
utilize this document when planning for and proposing new projects. DWR’s Guidebook further
dictates that 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.
In accordance with the California Urban Water Management Planning Act, the Hesperia Water
District Board of Directors (Hesperia’s City Council) adopted the 2010 UWMP on August 16,
2011, and it was subsequently submitted to DWR. As required by law, the District’s 2010
UWMP includes projected water supplies required to meet future demand through 2035. In
accordance with Water Code Section 10910 (c) (2), information from the District’s UWMP has
been used to prepare this WSA.
Water demand for the Proposed Project is included in the Hesperia 2010 UWMP as evidenced
by the following:
1. The Tapestry Development Project (previously known as the Rancho Las Flores Specific
Plan) is located within the District’s service area as described in the Hesperia 2010
UWMP.
2. Water uses were broken into six (6) categories, and assumptions were made about each
to determine projections. Demand projections were based largely on population growth.
Past and current population data were available.
3. The baseline demand projections provided in the 2010 UWMP (starting in 2010 out to
2035) were based on Hesperia’s 2008 Water Master Plan.
4. Though the District is guided by its 2008 Water Master Plan to assure future reliable
water supplies, it will be dependent on MWA for the SWP imported water to recharge the
Mojave River Groundwater Basin. According to MWA’s 2010 UWMP, MWA has
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adequate supplies to meet demand during average, single-dry, and multiple-dry years
throughout the 25-year planning period.

4.1.1 Base Daily Per Capita Water Use for SBX7-7 Reduction
As described in Senate Bill 7 of Special Extended Session 7 (SBX7-7), it is the intent of the
California legislature to increase water use efficiency and the legislature has set a goal of a
20 percent per capita reduction in urban water use statewide by 2020. The requirements of
SBX7-7 apply to retail water suppliers. Consistent with SBX7-7, the Hesperia 2010 UWMP
provided a calculation of Base Daily Per Capita Water Use. This calculation utilized information
on population as well as base gross water use. For the purposes of Hesperia’s 2010 UWMP,
base gross water use is defined as the total volume of water, treated or untreated, entering the
distribution system of the District, excluding: recycled water; net volume of water placed into
long-term storage; and water conveyed to another urban water supplier. The calculation of Base
Daily Per Capita Water Use is limited to the District’s retail service area. The results of the Base
Daily Per Capita Water Use calculation for the District proved that no further conservation is
required to meet the SBX7-7 reductions using the demand projections already established for
the District. Therefore, the District’s demand projections are the same with and without
conservation.
Table 4-1 summarizes the District’s projected water demand through 2035, with and without
conservation using the SBX7-7 requirements discussed previously.
TABLE 4-1
HESPERIA WATER DISTRICT PROJECTED WATER DEMAND
Water Demand(a)
(AF)
GPCD(b)
(No Conservation)
SBX7-7 Req'd
GPCD(c)
Reduction from
Recycled Water(d)
(AF)
SBX7-7 Savings(e)
(AF)
Water Demand w/
Conservation(f)
(AF)

2005

2010

2015

2020

2025

2030

2035

15,781

13,595

17,660

18,429

20,558

22,688

24,817

185

135

170

170

170

170

170

N/A

207

186

165

165

165

165

N/A

0

0

463

522

576

630

N/A

0

0

0

0

0

0

N/A

13,595

17,660

18,429

20,558

22,688

24,817

Source: Hesperia 2010 UWMP, Table 2-6.
(a) District’s demand projections without conservation.
(b) Calculated using the estimated population from Hesperia 2010 UWMP Table 2-2.
(c) See Hesperia 2010 UWMP Table 2-5.
(d) SB7X7 allows for the use of recycled water to be used to meet reduction targets. See Section 4.1.2 for
details.
(e) Calculated as the difference between the projected GPCD without conservation and the SBX7-7 Required
GPCD times the population. Plans to meet using recycled water.
(f) District’s demand projections with conservation using the SBX7-7 requirements.
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4.1.2 Planned Recycled Water
The City currently does not have a recycled water system or any customers that are served with
recycled or non-potable water. The City’s wastewater is treated by the Victor Valley Wastewater
Reclamation Authority (VVWRA), which owns and operates a 12.5-million gallons per day (mgd)
wastewater reclamation plant (the Regional Wastewater Treatment Plant (RWWTP)) in the City
of Victorville, approximately 15 miles north of the northern City boundary. Due to the far
distance, the City does not readily have access to recycled water from this plant.
VVWRA is planning to construct sub-regional wastewater treatment plants in the town of Apple
Valley and the City of Hesperia in the near future. Construction is expected to start in early
2015. These smaller plants will recycle water for local landscape irrigation near the site of
treatment. In turn, this will reduce the treatment demand on the RWWTP. Moreover, the
Hesperia and South Apple Valley interceptors are reaching capacity and the new sub-regional
plants will provide a long-term solution to the capacity issue.
As planned in the District’s 2008 Wastewater Master Plan (2008 WWMP), the Tapestry Project
is to construct a Wastewater Recycling Plant (WWRP) onsite to be completed with an initial
capacity of 0.5 mgd at the same time as the first phase of the Project. This WWRP, with an
ultimate capacity of 4.1 mgd, is planned to be constructed in the north-eastern corner of the
Tapestry Development, less than 2 miles south of Ranchero Road. All of Tapestry’s wastewater
will be routed to this WWRP, which will treat the effluent to Title 22, disinfected tertiary recycled
water standards then redistribute the recycled water back throughout the Tapestry Project
development for irrigation use. All landscaped open spaces, parks, medians and parkways,
school sports fields, graded slopes and other landscaped common areas will use recycled water
for irrigation.
As more dwelling units are developed and more wastewater flow becomes available for
treatment at the WWRP, the more Tapestry Project irrigation water needs can be met with
recycled water instead of potable water. The early constructed dwelling units when brought
online will provide recycled water to irrigate the future residential-owned landscaping with
recycled water. This not only provides residences with more affordable water rates, it also
significantly reduces the need for domestic water to be used for irrigation of landscapes
(Proactive Engineering Consultants West, Inc., 2014). Also, note that the Project will
immediately generate enough recycled water to serve parks, schools and other common areas.
It is only the individual exterior landscaping that will be phased in at a later time.
Incorporating the use of recycled water for residential landscapes has been factored into the
water demand factors for a portion of the dwelling units. These units will only require domestic
water for their indoor uses. In doing so, each development will dual-plumb both domestic water
services connected directly to the house and recycled water services connected directly to the
irrigation manifolds outside. All recycled water service mains in the streets will be sized
accordingly to provide adequate pressures to each unit.
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4.2

Updates to 2010 UWMP

4.2.1 Water Rights History for Project
Since the District’s 2010 UWMP was completed in August 2011, the District has purchased the
water rights (Base Annual Production Right) from the Rancho Las Flores, LLC (previous owners
of the Tapestry development) totaling 5,971 afy as adjudicated in the Mojave Basin Judgment,2
effective December 19, 2012. Appendix D provides documentation of the purchase by the City
of Hesperia.
To determine the source of the original water right of 5,971 afy as the land was used for
“ranching” on the property previously, documentation was reviewed from the Mojave Basin
Watermaster. The Rancho Las Flores Specific Plan’s (previous name for Tapestry Project)
original BAP right was 6,331 afy. After entry of the Judgment, Rancho Las Flores sold a piece
of their land and 360 acre-feet (af) of BAP in 1999. This left Rancho Las Flores with a BAP of
5,971 af in the Watermaster records before purchase by City.
Most parties to the Judgment received a BAP based on the maximum amount of groundwater
pumping between 1986 and 1990. Since Las Flores Ranch diverted surface water (from the
Mojave River and tributaries near Silverwood Lake), a different base production period was
used. The period, by agreement was 19 years, 1973 to 1991.
The BAP was based on surface diversions from 1973 through 1991 plus groundwater pumping
and an allowance for surface evaporation from ponds on the property. The amounts used to
verify water production were based on reports filed with the State Water Resources Control
Board (SWRCB), pursuant to Statements of Water Diversion and Use and water right
applications and licenses.
The BAP amount was intended to equate surface water diversions and the variability of supply,
to a constant groundwater production right. During the 19 year base production period, Las
Flores diversions varied from a low of 3,425 af in 1977 to a high of 14,351.3 af. Total irrigation
on the property was as much as 1,680 acres.3

4.2.2 City Landscape Ordinance
The City passed a landscaping ordinance (Ordinance No. 2010-06 - Title 16 - Development
Code, Chapter 16.20 - General Regulations, Article XII. Landscape Regulations) in 2010 to
provide water conservation and landscape development standards and guidelines that will
promote the general welfare of Hesperia residents through creating responsible outdoor
environment which will decrease the use of water for landscaping purposes by requiring the
efficient use of irrigation.

2

Mojave Basin Area Judgment, 1996. Judgment After Trial, City of Barstow et al. Vs. City of Adelanto et al. Superior
Court Case No. 208568, Riverside County, CA.

3

Source is Mojave Basin Watermaster Report Las Flores Ranch (Rancho Las Flores, LLC) Water Rights and Base
Annual Production Pursuant to Mojave Basin Area Adjudication, Judgment After Trial, January 10, 1996,
dated September 18, 2012.
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Some of the requirements listed in the Ordinance include:
•

"Irrigation efficiency" means the measurement of the amount of water beneficially used
divided by the amount of water applied. Irrigation efficiency is derived from measurements
and estimates of irrigation system characteristics and management practices. The minimum
average irrigation efficiency for purposes of this water efficient landscape ordinance is 0.71.
Greater irrigation efficiency can be expected from well designed and maintained systems.

•

For the purpose of determining maximum applied water allowance, average irrigation
efficiency is assumed to be 0.71. Irrigation systems shall be designed, maintained, and
managed to meet or exceed and average landscape irrigation efficiency of 0.71.

•

Landscapes using recycled water are considered special landscape areas. The
evapotranspiration (ET) adjustment factor for special landscape areas shall not exceed 1.0.
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Section 5: Historical and Projected Water Demand
Historical and projected water demand through 2035 was taken from the Hesperia 2010 UWMP
(see Appendix E). Data on projected population and growth rate projections within the District
were obtained from the forecast population and demand model that MWA created and used for
its MWA 2010 UWMP (see Appendix F). Hesperia is a retail water purveyor within MWA’s
service area and supplied MWA with the necessary data input for the model for the District. The
historical and projected potable water demand for the District’s service area is shown in Table 51.
TABLE 5-1
PAST, CURRENT, AND PROJECTED WATER USE (AFY)
Water Use Sector(1)
Metered Single-Family
Metered Multi-Family
Commercial/
Instit/Indust
Landscape/Irrigation
Other(2)
Total

2005
12,605
1,023

2010
11,026
443

2015
14,032
456

2020
14,641
476

2025
16,327
531

2030
18,015
586

2035
19,702
641

1,756
76
321
15,781

1,785
280
61
13,595

2,690
289
193
17,660

2,809
301
202
18,429

3,139
336
225
20,558

3,468
370
249
22,688

3,797
405
272
24,817

Source: Hesperia 2010 UWMP, Table 2-7.
(1) Assumes the SBX7-7 target reductions for 2015 and 2020 are being met by recycled water; therefore,
demand with and without conservation is the same.
(2) Includes unaccounted for/system losses.

In 2006 MWA became a signatory to the Memorandum of Understanding Regarding Water
Conservation in California (MOU) of the California Urban Water Conservation Council (CUWCC)
and is firmly committed to the implementation of the Best Management Practices (BMPs) or
Demand Management Measures (DMMs). The CUWCC is a consensus-based partnership of
agencies and organizations concerned with water supply and conservation of natural resources
in California. By becoming a signatory, MWA agreed to implement a series of locally costeffective conservation methods in the MWA service area through cooperation with, and
participation of, the retail water purveyors.
Those signing the CUWCC MOU have pledged to develop and implement fourteen
comprehensive conservation BMPs. The MOU was compiled with two primary purposes: to
expedite implementation of reasonable water conservation measures in urban areas; and, to
establish assumptions for use in calculating estimates of reliable future water conservation
savings resulting from proven and reasonable conservation measures.
The MOU and BMPs were revised by the CUWCC in 2008. The revised BMPs now contain a
category of “Foundational BMPs” that signatories are expected to implement as a matter of their
regular course of business. These include Utility Operations (metering, water loss control,
pricing, conservation coordinator, wholesale agency assistance programs, and water waste
ordinances) and Public Education (public outreach and school education programs). These
revisions are reflected in the reporting database starting with reporting year 2009.
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The new category of foundational BMPs is a significant shift in the revised MOU. For MWA and
other wholesalers these changes do not represent a substantive shift in requirements.
Reaffirming its commitment to conservation, in 2003 the Hesperia Water District, along with
MWA and other retail water purveyors in the MWA service area, formed the Alliance for Water
Awareness and Conservation (AWAC). The mission of the AWAC, a coalition of 25 regional
organizations, is to promote the efficient use of water and increase communities' awareness of
conservation as an important tool to help ensure an adequate water supply. The AWAC have
developed water conservation measures that include public information and education programs
and set a regional water use reduction goal of 15 percent gross per capita by 2015.
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Section 6: Existing and Projected Supplies
The District currently has one source of water supply – local groundwater from the Mojave River
Groundwater Basin. However, recycled water is planned in the near future as discussed in
Section 4.1.2 Planned Recycled Water.

6.1

Existing Water Supplies

This section discusses the District’s local supply of water, which comprises solely of
groundwater from the Mojave River Groundwater Basin. MWA is the Watermaster for this
adjudicated groundwater basin.

6.1.1 Groundwater
The District’s municipal water system extracts all of its water supply from the underground
aquifers through 18 active groundwater wells located throughout the District. Water is conveyed
from the wells to the consumers via a distribution system with pipe sizes ranging between 4 and
24 inches in diameter. The District currently maintains 14 storage reservoirs within the
distribution system with a total capacity of 64.5 million gallons (mg).
Hesperia obtains groundwater from the Alto subarea of the Mojave River Groundwater Basin.
The Mojave River Groundwater Basin overlies a broad hydrologic region also defined in the
DWR Bulletin 118-03 as the South Lahontan (Region 6) hydrologic region and is listed in Table
6-1. Figure 6-1 shows the DWR groundwater basins and the MWA adjudicated groundwater
basin boundaries. Figure 6-2 shows the groundwater basins within the District service area
boundary.
TABLE 6-1
DWR GROUNDWATER BASINS
DWR Basin
6-41
6-42

Groundwater Basin
Middle Mojave River Valley
Upper Mojave River Valley

Budget Type(1)
A
A

Source: DWR.
(1) Type A – either a groundwater budget or model exists, or actual extraction data is available.

6.1.1.1

Mojave River Groundwater Basin

This section presents information about the District’s groundwater supply from the Mojave River
Groundwater Basin. Also included is a discussion of the objectives from the MWA’s 2004
Regional Water Management Plan (Regional WMP), adopted on February 24, 2005 which also
serves as the Ground Water Management Plan (GWMP). The District participated in and
accepts MWA’s 2004 Regional WMP (and GWMP).
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FIGURE 6-1
DWR GROUNDWATER BASINS WITHIN MWA

Figure is from
MWA’s 2010 UWMP
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FIGURE 6-2
MWA WATER PURVEYOR BOUNDARIES

Figure is from MWA’s
2010 UWMP.
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6.1.1.1.1

Groundwater Basin Description

The groundwater basin within the District’s service area is the Mojave River Groundwater Basin.
The entire basin encompasses a total of 1,400 square miles and has an estimate total water
storage capacity of nearly 5 million acre-feet (maf) (Bookman-Edmonston Engineering, Inc.,
1994). For the purposes of this report, the large groundwater basin area is referred to as the
Mojave Basin Area. The Mojave Basin Area groundwater basin has been further divided into
subareas for groundwater management and/or adjudication purposes. Subareas within the
Mojave River Groundwater Basin include Oeste, Alto, Este, Centro and Baja as defined in the
Mojave Basin Judgment (Appendix F for text of the Judgment) and shown on Figure 6-1. As
stated previously, the District overlies the Alto subarea, which is in the southern portion of the
Mojave Basin Area.
In the Mojave River Groundwater Basin, the Mojave River is the largest stream, originating near
the Cajon Pass - a low-elevation gap in the San Bernardino Mountains. With the exception of
small streams in the San Gabriel and the San Bernardino Mountains and short reaches of the
Mojave River, there are no perennial streams in the Mojave Basin Area. Prior to groundwater
development, the Mojave River flowed at a series of discharge areas near Victorville, at Camp
Cady, at Afton Canyon, and at other areas where faults cause groundwater to discharge at land
surface, such as near the Helendale or the Waterman Faults. Under present-day conditions the
Mojave River does not flow perennially except at the Narrows near Victorville, downstream from
the Victor Valley Wastewater Reclamation Authority (VVWRA) Regional Wastewater Treatment
Plant (RWWTP) (an area known locally as the “Transition Zone”), and near Afton Canyon.
The Mojave River Groundwater Basin Area is essentially a closed basin – very little
groundwater enters or exits the basin. However, within the basin groundwater movement
occurs between the different subareas, as well as groundwater-surface water and groundwateratmosphere interchanges. Groundwater is recharged into the basin predominantly by infiltration
of water from the Mojave River, which accounts for approximately 80 percent of the total basin
natural recharge. Other sources of recharge include infiltration of storm runoff from the
mountains and recharge from human activities such as irrigation return flows, wastewater
discharge, and enhanced recharge with imported water. Over 90 percent of the basin
groundwater recharge originates in the San Gabriel and San Bernardino Mountains.
Groundwater is discharged from the basin primarily by well pumping, evaporation through soil,
transpiration by plants, seepage into dry lakes where accumulated water evaporates, and
seepage into the Mojave River.
Essentially all water supplies within MWA are pumped from the local groundwater basins and
groundwater levels generally have been declining for the past 50 years or more. Adjudication
proceedings were initiated due to concerns that rapid population growth would lead to further
overdraft. The resulting Mojave Basin Area Judgment requires that additional surface water be
imported to help balance the basins.
6.1.1.1.2

Available Groundwater Supplies

Recent and projected groundwater pumping within the District’s service area of the Mojave
Basin Area is summarized in Tables 6-3 and 6-4, respectively. In the Mojave Basin Area, Base
Annual Production (BAP) rights were assigned by the Mojave Basin Area Judgment to each
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producer using 10 afy or more, based on historical production. BAP is defined as the producer’s
highest annual use verified for the five-year base period from 1986-90. Parties to the Judgment
are assigned a variable Free Production Allowance (FPA) by the Watermaster, which is a
percentage of BAP set for each subarea for each year. The allocated FPA represents each
producer’s share of the water supply available for that subarea. This FPA is reduced or
“ramped-down” over time until total FPA comes into balance with available supplies.
Production Safe Yield (PSY) is also determined for each subarea within the Mojave River
Groundwater Basin for each year. The PSY in each subarea is assumed to equal the average
net natural water supply plus the expected return flow from the previous year’s water
production. Exhibit H of the Judgment requires that in the event the FPA exceeds the estimated
PSY by five percent or more of BAP, Watermaster recommends a reduction in FPA equal to, but
not more than, a full five percent of the aggregate subarea BAP. Any water user that pumps
more than their FPA in any year is required to buy “Replacement Water” equal to the amount of
production in excess of the FPA. Replacement Obligations can be satisfied either by paying the
Mojave Basin Area Watermaster to purchase imported water from MWA or by temporarily
transferring unused FPA within that subarea from another party to the Judgment.
Under the Judgment’s terms, the District may produce as much groundwater as needed to
satisfy its customer demand within its service area. The District has been assigned Base Annual
Production (BAP) rights of 13,688 afy, as summarized in Table 6-2. Because the District is
located within the Alto Subarea, it has a projected FPA of 60 percent (8,213 afy) from 2010 to
2035.
TABLE 6-2
HESPERIA GROUNDWATER PUMPING RIGHTS
Hesperia Service Area
BAP
2005 – 2010 FPA(2)
(afy)
(afy)
13,688
8,213

BAP(1)
(afy)
116,412

Entity
Alto Subarea

Source: Hesperia 2010 UWMP, Table 3-3.
(1) BAP – Base Annual Production (adjudicated amount).
(2) FPA – Free Production Allocation (currently 60 percent of BAP for municipal and industrial).

Recent historical and projected groundwater pumping for the District service area from the Alto
subarea of the Mojave River Groundwater Basin is summarized in Tables 6-3 and 6-4.
TABLE 6-3
HISTORICAL HESPERIA GROUNDWATER PRODUCTION (AFY)

District

2005
15,781

2006
17,405

2007
18,276

2008
16,742

2009
15,378

Source: Hesperia 2010 UWMP, Table 3-4.
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TABLE 6-4
HESPERIA PROJECTED GROUNDWATER PRODUCTION (AFY)

District

2010
13,595

2015
17,660

2020
18,429

2025
20,558

2030
22,688

2035
24,817

Source: Hesperia 2010 UWMP, Table 3-5. 2010 data is historical.

6.1.2 MWA Banked Groundwater Storage
Since 2006, MWA has created a conjunctive use program to take advantage of the fact that the
available MWA SWP supply on average is still greater than the existing demand in the service
area. MWA has been able to store the water in various groundwater basins for future use when
SWP supplies are not available or there are groundwater shortages.
Table 6-5 (from MWA’s 2010 UWMP, Table 3-13) shows the storage available in MWA’s
existing banked accounts by subarea as of December 31, 2010. The MWA-Owned Stored
Water is SWP water that MWA has purchased over the past years and stored in various
groundwater basins for use in the event of limited SWP supply or groundwater shortage. MWA
will continue to make such purchases when available to ensure the supply of water to their
retailers. Some individual retailers in the MWA service area have their own individual banked
storage accounts; the Retailer-Owned Stored Water is owned by one of MWA’s retailer
agencies and consists of SWP purchased by MWA and then bought by the retailer.
TABLE 6-5
STATUS OF MWA GROUNDWATER STORAGE ACCOUNTS (AF)
Subarea
Alto
Baja
Centro
Este
Oeste
Morongo
Total

MWA-Owned Stored
Water(a)
58,592
18,128
17,377
1,357
0
0
95,454

Retailer-Owned
Stored Water(b)
28,851
0
0
0
0
17,146
45,997

Total Stored
Water
87,443
18,128
17,377
1,357
0
17,146
141,451

Source: MWA’s 2010 UWMP, Table 3-13.
(a) MWA’s banked groundwater storage accounts as of December 31, 2010.
(b) Retailer-owned water is owned by one of MWA’s retailer agencies and consists of excess SWP purchased
by MWA and then bought by the retailer.

6.2

Demonstrating the Availability of Sufficient Supplies and
Plans for Acquiring Additional Supplies

The supplies from the Mojave River Groundwater Basin are adjudicated and governed by the
Judgment as discussed in the previous sections. If necessary, MWA will allocate SWP water to
meet customer demand in a manner consistent with its universally applied SWP allocation
policies. It is reasonable to assume that policies will be similar to the allocation methods MWA
has used during the last few years (i.e. shortages will be shared by all MWA customers during
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dry periods and SWP supplies allocated according to customers’ proportionate share of historic
deliveries).
MWA has done extensive research and analysis in preparation of regional water demand
projections for its MWA 2010 UWMP, and has collaborated with the Technical Advisory
Committee (TAC) to the MWA and its participants, throughout the development of the
projections. Regional projections indicate that total water supplies available to MWA, including
local supplies and imported supplies from the SWP, will be sufficient to meet total water demand
beyond 2035.
Based upon the projections prepared for MWA’s 2010 UWMP, it is anticipated that SWP
supplies available to MWA will be sufficient to meet customer demand for imported water
supplies through 2035, if local groundwater storage programs are used to buffer against shortterm reductions or disruptions in supply.
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Section 7: Conclusion: Availability of Supplies
The District and the MWA are implementing plans that include projects and programs to help
ensure that the existing and planned water users within the District’s service area have an
adequate supply. The forecasted water demand from Table 5-1 is compared with projected
supplies within the District’s service area in Table 7-1. The Project water impacts have been
analyzed carefully to conform to the vision of the District’s 2010 UWMP (Hesperia 2010
UWMP). The Hesperia 2010 UWMP anticipates growth occurring within the City over the next
25 years. It anticipated an increase in the City’s population of 40,247 between 2010 and 2035
(from 90,173 to 130,420). The corresponding projected growth in water demand was
approximately 11,222 acre-feet per year (afy) (from 13,595 to 24,817). The City’s actual water
demand is increasing at a slightly lower rate than anticipated. While the demand was projected
to increase from 13,595 afy in 2010 to 17,660 afy in 2015, actual demand for the 2013-2014
water year is 15,050 afy. Thus, the difference between current demand and projected 2035
demand is 9,767 afy.
The Project would add approximately 56,963 residents to the City’s population. Through a
series of smart planning techniques, however, the water demand of the Project has been
significantly reduced. Use of reclaimed water on all public spaces, commercial sites, mixed-use
areas and high density common areas, as well as on private residence landscaping for
approximately 9,371 residences has helped to balance the water demands of the project with
the supplies available to the City as evidenced in the UWMP. The Specific Plan incorporates a
number of water conservation measures, including:
•

Use of drought tolerant planting materials in residences, parks and street medians

•

Use of xeriscape landscaping in commercial, village centers and town center areas

•

Reduced use of turf, where feasible, on landscaped areas

•

Limit the use of impervious surfaces where practical

•

Use water efficient irrigation systems

•

Use of reclaimed water for irrigation as described above

•

Promote the use of water conserving flush fixtures: waterless urinal, low and dual flush
toilets etc. within buildings, civic/public areas and homes

•

Non-irrigated fuel modification zones when possible

Due to these Project design criteria, the Project domestic water demand is projected at 6,502
afy. This represents approximately 67 percent of the projected increase in demand between
current rates and the 2010 UWMP’s projected 2035 demand. This would leave approximately
3,265 afy available for other growth within the City. Based on historic growth patterns and
market conditions, the Project is anticipated to capture at least this proportion of the City’s
growth. Therefore, with development of the planned supplies identified by the District and
MWA, there will be sufficient water supplies over a 25-year planning horizon to meet the
projected demand of the proposed Project and the existing and other planned development
projects within the District’s service area. This demonstrates that with implementation of the
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projects discussed in the two agencies planning documents (see Appendix C for References),
there will be adequate water supplies to serve the proposed Project development and its 6,502
afy of potable water demand and 4,213 afy of recycled water demand, along with existing and
other future planned uses.
TABLE 7-1
HESPERIA PROJECTED AVERAGE/NORMAL YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Local Supplies(a)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(a)
Recycled Water
Total Supplies
Total Adjusted Demand(b)

2010

2015

2020

2025

2030

2035

13,595
13,595

17,100
17,100

17,309
17,309

18,878
18,878

20,448
20,448

22,017
22,017

0
13,595
13,595

560
17,660
17,660

1,120
18,429
18,429

1,680
20,558
20,558

2,240
22,688
22,688

2,800
24,817
24,817

Source: Hesperia 2010 UWMP, Table 6-2.
(a) Hesperia 2010 UWMP Table 3-1.
(b) Conservation is assumed in demand using SBX7-7. See Hesperia 2010 UWMP Chapter 2 Water Use, Table
2-7.

The normal and single dry-year scenarios with a 25-year projection are shown in Tables 7-1 and
7-2. Multiple dry-year scenarios for the 25-year projection are shown in Table 7-3. These tables
demonstrate that Hesperia has adequate supplies to meet demand during average, single-dry,
and multiple-dry years throughout the 25-year planning period.
An adequate supply is further confirmed in MWA’s 2010 UWMP (Appendix F), where it states
that MWA can maintain reliable supplies under the conditions that have existed in past dry
periods throughout the period 2010 through 2035. MWA has also identified supplies, including
additional banked SWP groundwater storage that could serve to supply any additional water
needed.
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TABLE 7-2
HESPERIA PROJECTED SINGLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Local Supplies(a)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(a)
Recycled Water Projects
Total Supplies
Total Adjusted Demand(b)

2010

2015

2020

2025

2030

2035

14,955
14,955

18,866
18,866

19,152
19,152

20,934
20,934

22,717
22,717

24,499
24,499

0
14,955
14,955

560
19,426
19,426

1,120
20,272
20,272

1,680
22,614
22,614

2,240
24,957
24,957

2,800
27,299
27,299

Source: Hesperia 2010 UWMP, Table 6-3.
(a) Hesperia 2010 UWMP Table 3-1.
(b) Conservation is assumed in demand using SBX7-7. See Hesperia 2010 UWMP Chapter 2 Water Use, Table
2-7. Also assumes increase in total demand of 10 percent during dry years.

TABLE 7-3
HESPERIA PROJECTED MULTIPLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Local Supplies(a)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(a)
Recycled Water Projects
Total Supplies
Total Adjusted Demand(b)

2010

2015

2020

2025

2030

2035

14,955
14,955

18,866
18,866

19,152
19,152

20,934
20,934

22,717
22,717

24,499
24,499

0
14,955
14,955

560
19,426
19,426

1,120
20,272
20,272

1,680
22,614
22,614

2,240
24,957
24,957

2,800
27,299
27,299

Source: Hesperia 2010 UWMP, Table 6-4.
(a) Hesperia 2010 UWMP Table 3-1.
(b) Conservation is assumed in demand using SBX7-7. See Hesperia 2010 UWMP Chapter 2 Water Use, Table
2-7. Also assumes increase in total demand of 10 percent during dry years.

The District has developed a three-stage plan as detailed in its 2010 UWMP, for responding to
water shortages. The Water Shortage Contingency Plan (Contingency Plan) for the
conservation of water includes voluntary and mandatory stages to address a reduction in water
supply that exceeds 60 percent. This policy was adopted by the Hesperia Water District Board
of Directors as Ordinance No. 31 (also known as the City Water Code 14.40 Water
Conservation Emergency Plan) on April 26, 1990. Prohibitions, penalties and financial impacts
of shortages have been developed by Hesperia and are summarized in Chapter 8 of its 2010
UWMP (Appendix E).
This WSA demonstrates that with development of the resources identified there will be sufficient
water supplies over a 25-year planning horizon to meet the projected demand of the proposed
Project and the existing and other planned development projects within the District.
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Section 8: List of Abbreviations and Acronyms
The following abbreviations and acronyms are used in this report:
af

acre-feet

afy

acre-feet per year

AWAC

Alliance for Water Awareness and Conservation

BAP

Base Annual Production

Basin

Mojave River Groundwater Basin

BMPs

Best Management Practices

CDPH

California Department of Public Health

City

City of Hesperia

County

San Bernardino County

District

Hesperia Water District

DMM

Demand Management Measures

DU

dwelling unit

DWR

California Department of Water Resources

EIR

Environmental Impact Report

FPA

Free Production Allowance

gpcd

gallons per capita per day

gpd

gallons per day

gpm

gallons per minute

GWMP

Groundwater Management Plan

Judgment

Mojave Basin Area Judgment

maf

million acre-feet

mg

million gallons

mgd

million gallons per day

MWA

Mojave Water Agency

Project

Tapestry Development Project

PSY

Production Safe Yield

Regional Plan

2004 Regional Water Management Plan

RWMP

Recycled Water Master Plan

RWQCB

Regional Water Quality Control Board
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RWWTP

Regional Wastewater Treatment Plant

SB

Senate Bill

SBX7-7

Senate Bill 7 of Special Extended Session 7

SCAG

Southern California Association of Governments

SFR

Single Family Residential

SWP

State Water Project

SWRQB

State Water Resources Control Board

ULFT

ultra low flush toilet

USGS

US Geological Survey

UWMP

Urban Water Management Plan

VVCWD

Victor Valley County Water District

VVWRA

Victor Valley Wastewater Reclamation Authority

WMP

Water Master Plan

WSA

Water Supply Assessment

WWMP

Wastewater Master Plan

WWRP

Wastewater Recycling Plant

WWTP

Wastewater Treatment Plant

WTP

Water Treatment Plant
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Appendix B
City of Hesperia Planning Staff Correspondence “Senior
Community Land Use Density”

Andrea Bitterling
From:
Sent:
To:
Cc:
Subject:

Steve McCormick [smccormick@agoraplanning.com]
Monday, January 13, 2014 2:48 PM
'Dave Reno - Principal Planner'
John Ohanian; Craig Ryan; Andrea Bitterling; Daniel Miller
RE: Household Numbers

OK thanks, Dave.
From: Dave Reno ‐ Principal Planner [mailto:dreno@cityofhesperia.us]
Sent: Monday, January 13, 2014 2:31 PM
To: 'Steve McCormick'
Subject: RE: Household Numbers

Yes that fine. I just wanted you to be aware of other background material. You might also
check the latest ITE Trip Generation manual to see what it says. I think it’s now the 9th edition.
Dave Reno, AICP/AEP/APA/EIEIO
Principal Planner
760‐947‐1253
From: Steve McCormick [mailto:smccormick@agoraplanning.com]
Sent: Monday, January 13, 2014 2:12 PM
To: Dave Reno - Principal Planner
Subject: RE: Household Numbers

Dave,
So, to confirm, even with the increase as you mentioned, the 3.3, 2.7 and 1.75 are OK?
Thanks,
Steve
From: Dave Reno ‐ Principal Planner [mailto:dreno@cityofhesperia.us]
Sent: Friday, January 10, 2014 3:44 PM
To: 'Steve McCormick'
Subject: RE: Household Numbers

Steve:
I think the numbers are ok. Please remember that our persons per household has risen from
3.04 in 1990 to about 3.4 in 2013. Attached is a summary of development scenarios from the
Traffic Technical Report associated with our 2010 General Plan update. The entire study is
available at:
http://www.cityofhesperia.us/DocumentCenter/Home/View/1590
1

Please call me with any questions…
Dave Reno, AICP/AEP/APA/EIEIO
Principal Planner
760‐947‐1253
From: Steve McCormick [mailto:smccormick@agoraplanning.com]
Sent: Friday, December 13, 2013 4:38 PM
To: Dave Reno - Principal Planner
Subject: Household Numbers

Dave,
For purposes of calculating population for park requirements. Can you direct me to number of people per household for
various housing types? From the 2008 draft plan, we were using:
Detached
Attached
Seniors

3.3
2.7
1.75

I couldn’t find anything in the General Plan.
Thanks,
Steve
STEVE MCCORMICK, LEED AP
President

AGORA PLANNING + DESIGN
smccormick@agoraplanning.com
www.agoraplanning.com
(949) 337‐6503

 Please consider the environment before printing this email.
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Section 1: Introduction
1.1

Overview

This volume presents the 2010 Urban Water Management Plan (UWMP, Plan) for the Hesperia
Water District (District) service area. The District is a subsidiary district to the City of Hesperia
(City) with a Board of Directors (the Hesperia City Council serves as the District’s Board of
Directors). All water issues are governed by the Hesperia Water District Board of Directors.
This chapter describes the general purpose of the Plan, discusses Plan implementation, and
provides general information about the City and the District and service area characteristics. A
list of acronyms and abbreviations is also provided.

1.2

Purpose

An UWMP is a planning tool that generally guides the actions of water management agencies.
It provides managers and the public with a broad perspective on a number of water supply
issues. It is not a substitute for project-specific planning documents, nor was it intended to be
when mandated by the State Legislature. For example, the Legislature mandated that a plan
include a section which “describes the opportunities for exchanges or water transfers on a shortterm or long-term basis.” (California Urban Water Management Planning Act, Article 2, Section
10630(d).) The identification of such opportunities, and the inclusion of those opportunities in a
general water service reliability analysis, neither commits a water management agency to
pursue a particular water exchange/transfer opportunity, nor precludes a water management
agency from exploring exchange/transfer opportunities not identified in the plan. When specific
projects are chosen to be implemented, detailed project plans are developed, environmental
analysis, if required, is prepared, and financial and operational plans are detailed.
In short, this Plan is a management tool, providing a framework for action, but not functioning as
a detailed project development or action. It is important that this Plan be viewed as a long-term,
general planning document, rather than as an exact blueprint for supply and demand
management. Water management in California is not a matter of certainty, and planning
projections may change in response to a number of factors. From this perspective, it is
appropriate to look at the Plan as a general planning framework, not a specific action plan. It is
an effort to generally answer a series of planning questions including:
•

What are the potential sources of supply and what is the reasonable probable yield from
them?

•

What is the probable demand, given a reasonable set of assumptions about growth and
implementation of good water management practices?

•

How well do supply and demand figures match up, assuming that the various probable
supplies will be pursued by the implementing agency?

Using these “framework” questions and resulting answers, the implementing agency will pursue
feasible and cost-effective options and opportunities to meet demands. The District will explore
enhancing basic supplies from traditional sources such as imported water from the Mojave
Water Agency (MWA) as well as other options. These include groundwater extraction, water
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exchanges, recycling, desalination, and water banking/conjunctive use. Specific planning
efforts will be undertaken in regard to each option, involving detailed evaluations of how each
option would fit into the overall supply/demand framework, how each option would impact the
environment, and how each option would affect customers. The objective of these more
detailed evaluations would be to find the optimum mix of conservation and supply programs that
ensure that the needs of the customers are met.
The California Urban Water Management Planning Act (Act) requires preparation of a plan that:
•

Accomplishes water supply planning over a 20-year period in five year increments. (The
District is going beyond the requirements of the Act by developing a plan which spans
25 years).

•

Identifies and quantifies adequate water supplies, including recycled water, for existing
and future demands, in normal, single-dry, and multiple-dry years.

•

Implements conservation and efficient use of urban water supplies.

A checklist to ensure compliance of this Plan with the Act requirements is provided in
Appendix A.
In short, the Plan answers the question: Will there be enough water for the Hesperia community
in future years, and what mix of programs should be explored for making this water available?
It is the goal of the District to provide a safe and reliable water supply to meet existing and
future needs of its customers. The District’s supplies must meet current water quality
regulations and address pending water quality regulations to assure its availability in the future.
Based on conservative water supply and demand assumptions over the next 25 years in
combination with conservation of non-essential demand during certain dry years, the Plan
successfully achieves this goal.
Additionally, newly passed State legislation, Senate Bill 7 of Special Extended Session 7
(SBX7-7) was signed into law in November 2009, which calls for progress towards a 20 percent
reduction in per capita water use statewide by 2020. As a result, the legislation now mandates
each urban retail supplier to develop and report a water use target in the retailer’s 2010 UWMP.
The legislation further requires that retailers report an interim 2015 water use target, their
baseline daily per capita use and 2020 compliance daily per capita use, along with the basis for
determining those estimates.
SBX7-7 provides four possible methods for an urban retail water supplier to use to calculate its
water use target. The California Department of Water Resources (DWR) has also developed
methodologies for calculating base daily per capita water use, baseline commercial, industrial
and institutional water use, compliance daily per capita water use, gross water use, service area
population, indoor residential water use and landscape area water use.
Also of importance is Assembly Bill (AB) 1420. AB 1420, passed in 2007 and in effect as of
January 2009, changes the funding eligibility requirements of Section 10631.5 of the Water
Code. For any urban water supplier to be eligible for grant or loan funding administered by
DWR, the State Water Resources Control Board (SWRCB) or the Bay-Delta Authority (such as
those funding programs Propositions 50 and 84), the supplier must show implementation of
water use efficiency demand management measures/best management practices
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(DMMS/BMPs) listed and described in the Act and the California Urban Water Conservation
Council (CUWCC) Memorandum of Understanding Regarding Urban Water Conservation in
California (MOU UWCC), or show the schedules and budgets by which the supplier will begin
implementing the DMMs/BMPs. Any supplier not implementing the measures based on costeffectiveness must submit proof showing why the measures are not cost-effective.

1.3

Implementation of the Plan

Water Code Section 10617 defines an urban water supplier as any supplier that provides water
to more than 3,000 service connections or supplies more than 3,000 acre-feet (af) of water
annually. As of 2010, the District delivers water to over 25,200 connections, therefore requiring
the District to prepare and adopt an UWMP. This Plan has been prepared for the District.

1.3.1

Joint Preparation of the Plan

The District cooperates with the MWA managing the region’s water resources. The District
consulted MWA’s Draft 2010 UWMP while preparing this UWMP. MWA was also notified that
the District is updating its UWMP and input was solicited. The District coordinated the
preparation of the Plan with the local community. The County of San Bernardino was notified of
the opportunity to provide input regarding the Plan. Water resource specialists with expertise in
water resource management were retained to assist the District in preparing the details of the
Plan.

1.3.2 Plan Adoption
The District began preparation of this Plan for its service area in early 2010. The final draft of
the Plan was adopted by the Agency Board on August 16, 2011 and submitted to DWR within
30 days of Board approval. This Plan includes all information necessary to meet the
requirements of Water Conservation Act of 2009 (Wat. Code, §§ 10608.12-10608.64) and the
Urban Water Management Planning Act (Wat. Code, §§ 10610-10656).

1.3.3

Public Outreach

The District encourages community participation in water planning. For the current Plan, a
public session was held for review and to solicit input on the Draft Plan before its adoption.
Interested groups were informed about the development of the Plan along with the schedule of
public activities. Notices of public meetings were published in the local press. Copies of the
Draft Plan were made available on the District’s website, at the local public library, District
offices, and sent to the County of San Bernardino, as well as interested parties.
The District has and continues to actively encourage community participation in its on-going
water management activities and specific water related projects. The District’s public
participation programs include mailings, public meetings, and web-based communication. The
District’s water conservation program involves a variety of public awareness programs. The
Board of Directors for the District has regularly scheduled meetings that include public comment
on water issues. Table 1-1 presents a timeline for public participation during the development of
the Plan. A copy of the public outreach materials, including paid advertisements, newsletters,
website postings, and invitation letters are attached in Appendix B.
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TABLE 1-1
PUBLIC PARTICIPATION TIMELINE
Date

Event

April 19, 2011
August 2, 2011
August 16, 2011

Preliminary Draft UWMP
Public Hearings

Description
Must notify land use planning agencies 60 days
before first Public Hearing
UWMP considered for approval by the District
Board

The components of public participation include:
Local Media
•

Hesperia Horizon (the City’s quarterly newsletter)

•

Paid advertisements in local newspapers

Community-based Outreach
•

Building Industry Association

City/County Outreach
•

Notified MWA Planning Division

•

Notified County of San Bernardino

Public Availability of Documents
•

District’s website

•

City Clerk’s Office

•

Local library

1.3.4

Resources Maximization

Several documents were developed to enable the District to maximize the use of available
resources, including the following:
•

City of Hesperia Final Report, Water Master Plan, July 2008.

•

City of Hesperia Final Report, Wastewater Master Plan, July 2008.

•

City of Hesperia Final Report, Recycled Water Master Plan, July 2008.

•

City of Hesperia 2005 Urban Water Management Plan.

•

Mojave Water Agency 2004 Integrated Regional Water Management Plan (Regional
Plan).
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Chapter 3 of this Plan describes in detail the water supply available to the District for the
25-year period covered in this Plan. Additional discussion regarding documents developed to
maximize resources is included in Section 3.1 and Chapter 6.

1.4

Hesperia Water District Background

The City was incorporated in 1988. Water for the community was previously provided by Victor
Valley County Water District (VVCWD) until 1975, when the District was formed as a selfgoverned special district. In 1992, the District was reorganized as a subsidiary special district of
the City. The District operates a self-sustaining utility business enterprise. The City Council
serves as the District’s Board of Directors.
The District is located in the High Desert region of San Bernardino County (County) and is
bordered by the town of Apple Valley to the northeast, the City of Victorville to the north, and the
community of Phelan to the west. The area south of the City includes the community of Oak
Hills and other developable lands. San Bernardino County has experienced continuous
population growth, especially since 1970, with a five to six percent growth rate through the
period between 1970 and 2005. In the past, the High Desert and West Valley regions of the
County have experienced the highest growth rates. Recently, however, growth levels have
declined.
The District’s service area matches the City’s boundaries, with minor exceptions, and covers
approximately 74 square miles (Figure 1-1). The District provides domestic water from eighteen
(18) active wells within this area. All wells are located in the Mojave River Groundwater Basin
(Basin). The Basin, which is adjudicated, is a source of groundwater flowing north from the San
Bernardino Mountains. Water is recharged to the Basin through percolation and sub-surface
flow from adjoining basins. This groundwater is the only source of supply for the District’s
system.
The District is one of ten water purveyors within MWA’s service area that is required to complete
an UWMP. MWA is a State Water Project (SWP) contractor that serves an area of 4,900 square
miles of the high desert area. MWA is also the Watermaster for the adjudication of the Mojave
River Groundwater Basin.
For management purposes under the Mojave Basin Area Judgment (Judgment), MWA split the
Mojave River watershed and associated groundwater basins into five separate “subareas.”
There are five subarea locations; 1) Oeste, 2) Este, 3) Alto, 4) Centro and 5) Baja. The District
is located in the Alto subarea as shown on Figure 1-2.
The Judgment assigned Base Annual Production (BAP) quotas to each producer using 10 acrefeet per year (afy) or more, based on historical production. Users are assigned a variable Free
Production Allowance (FPA), which is a uniform percentage of BAP set for each subarea. This
percentage is reduced or “ramped-down” over time until total FPA comes into balance with
available supplies. The current FPA for the Alto Subarea is 80 percent of BAP for agriculture
and 60 percent of BAP for municipal and industrial, which is the category for the District.
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FIGURE 1-1
HESPERIA WATER DISTRICT SERVICE AREA
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FIGURE 1-2
MWA ADJUDICATED BOUNDARY AND SUBAREAS
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If the District pumps more than its FPA, then it must purchase SWP replenishment water from
MWA equal to the amount of production in excess of the FPA. Alternatively, the District may
meet its obligation by transferring unused FPA from another party within the subarea.

1.5

Climate

The Mojave Water Agency maintains a regional network of weather monitoring stations
throughout the watershed, which some are funded by MWA and others are provided courtesy of
various local and federal government agencies, and citizen observers program. The stations
collect various weather data on temperature, precipitation, and evaporation. Rain gages are
mostly located within the Mojave Basin Area and the surrounding mountains.
Representative precipitation, temperature, and reference evapotranspiration (ETo) data for the
District are reported in Table 1-2 for the period 1997 through 2009. Average annual
precipitation during the same period was approximately seven (7) inches.
TABLE 1-2
CLIMATE DATA FOR THE HESPERIA WATER DISTRICT
Station(a)

Total ETo (in)

Total Precip (in)

Avg Air Tmp (F)

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
Average

68.4
62.0
67.8
68.4
67.3
69.6
66.6
66.2
64.6
68.1
71.2
68.7
66.1
67.3

6.4
11.4
3.2
3.4
6.9
2.4
12.4
13.6
13.2
4.1
3.3
3.7
3.0
6.7

61.4
58.3
60.0
61.2
61.5
61.0
61.5
60.6
60.6
60.8
61.5
61.3
58.9
60.7

Sources:
(a) Station used was in Victorville, California (049325) at http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?cavict+sca.
Also, http://wwwcimis.water.ca.gov/cimis/frontMonthlyEToReport.do.

1.6

Potential Effects of Global Warming

A topic of growing concern for water planners and managers is global warming and the potential
impacts it could have on California’s future water supplies. DWR’s California Water Plan
Update 2009 considers how climate change may affect water availability, water use, water
quality, and the ecosystem.1
Volume 1, Chapter 5 of the California Water Plan, “Managing an Uncertain Future,” evaluated
three different scenarios of future water demand based on alternative but plausible assumptions
on population growth, land use changes, water conservation and also future climate change
1

Final California Water Plan Update 2009 Integrated Water Management: Bulletin 160.
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might have on future water demands. Future updates will test different response packages, or
combinations of resource management strategies, for each future scenario. These response
packages help decision-makers, water managers, and planners develop integrated water
management plans that provide for resources sustainability and investments in actions with
more sustainable outcomes.

1.7

Other Demographic Factors

Water service is provided to residential, commercial, and some industrial customers and for
other uses, such as fire protection and pipeline cleaning.
Over the past decade the District (along with most of California) experienced significant
increases in both single family and multi-family residential construction, as well as in commercial
construction. As the local population has increased, the demand for water has also increased.
However, the recent economic downturn, coupled with a three-year dry period during 20072010, has reduced demand on what is likely an interim basis.

1.8

List of Abbreviations and Acronyms

The following abbreviations and acronyms are used in this report.
AB
ACOE
Act
ADD
af
afy
AVRWC
AWAC
AWWA
AWWARF
BAP
Basin
BMPs
CCF
CCR
CDPH
CEQA
CERCLA
CIP
City
CII
County
CSA

Assembly Bill
U.S. Army Corps of Engineers
California Urban Water Management Planning Act
average day demand
acre-feet
acre-feet per year
Apple Valley Ranchos Water Company
Alliance for Water Awareness and Conservation
American Water Works Association
American Water Works Association Research Foundation
Base Annual Production
Mojave River Groundwater Basin
Best Management Practices
One Hundred Cubic Feet
Consumer Confidence Report
California Department of Public Health
California Environmental Quality Act
Comprehensive Environmental Response, Compensation and Liability
Act
capital improvement project
City of Hesperia
Commercial/Institutional/Industrial
San Bernardino County
County Service Area
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CUWCC
CVP
DBP
Delta
DFG
District
DMM
DOF
DTSC
DWR
DWSAP
EC
Edison
EIR
EPA
ETo
FPA
gpcd
gpd
gpm
GWMP
HECW
HET
HWD
ILI
Judgment
kW
M&I
MAF
MCL
MCLG
MDD
MEEC
MFR
mg
mgd
mg/L
MOU UWCC
MOU VVWRA
MWA
NPDES
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California Urban Water Conservation Council
Central Valley Project
Disinfection by-products
Sacramento-San Joaquin Delta
California Department of Fish and Game
Hesperia Water District
Demand Management Measures
California Department of Finance
Department of Toxic Substances Control
California Department of Water Resources
Drinking Water Source Assessment Program
Electrical conductivity
Southern California Edison
Environmental Impact Report
Environmental Protection Agency
Evapotranspiration
Free Production Allowance
gallons per capita per day
gallons per day
gallons per minute
Groundwater Management Plan
high efficiency clothes washers
high efficiency toilet
Hesperia Water District
Infrastructure Leakage Index
Mojave Basin Area Judgment
kilowatt
Municipal and Industrial
million acre-feet
Maximum Contaminant Level
Maximum Contaminant Level Goal
maximum day demand
Mojave Environmental Education Consortium
Multi-Family Residential
million gallons
million gallons per day
milligrams per liter
Memorandum of Understanding Regarding Urban Water Conservation in
California
Memorandum of Understanding with Victor Valley Wastewater
Reclamation Authority
Mojave Water Agency
National Pollutant Discharge Elimination System
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PCAs
Plan
PHG
PUC
PWSS
PSY
RAP
RO
Regional Plan
RWMP
RWQCB
RWWTP
SB
SBX7-7
SCAG
SFR
SWP
TDS
TOC
umhos/cm
ULFT
USGS
UWMP
VVCWD
VVWRA
VWD
WBIC
WMP
WRF
WRP
WSS
WWMP

possible contaminating activities
Urban Water Management Plan 2010
Public Health Goal
California Public Utilities Commission
Public Water System Statistics
Production Safe Yield
Remedial Action Plan
Reverse Osmosis
2004 Regional Water Management Plan
Recycled Water Master Plan
Regional Water Quality Control Board
Regional Wastewater Treatment Plant
Senate Bill
Senate Bill 7 of Special Extended Session 7
Southern California Association of Governments
Single Family Residential
State Water Project
Total Dissolved Solids
Total Organic Carbon
Micromhos per centimeter
ultra low flush toilet
US Geological Survey
Urban Water Management Plan
Victor Valley County Water District
Victor Valley Wastewater Reclamation Authority
Victorville Water District
Weather Based Irrigation Controllers
Water Master Plan
Water Reclamation Facility
Wastewater Reclamation Plant
Water Sense Specification
Wastewater Master Plan
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Section 2: Water Use
2.1

Overview

This chapter describes historic and current water usage and the methodology used to project
future demands within the Hesperia Water District’s (District’s) service area. Water usage is
divided into sectors such as residential, commercial and industrial, landscape, and other
purposes. To undertake this evaluation, existing land use data and new housing construction
information were compiled from the City of Hesperia (City). This information was then
compared to historical trends for new water service connections and customer water usage
information. In addition, weather and water conservation effects on historical water usage were
factored into the evaluation.

2.2

Population

The City’s population was estimated using the California Department of Finance (DOF)
population tables. Table 2-1 presents the estimated population from 2000-2009 for the City.
TABLE 2-1
HESPERIA CURRENT POPULATION ESTIMATES
2000
Estimated
Population

2001

2002

2003

2004

2005

2006

62,590 63,525 65,531 68.028 70,447 75,963 79,891

2007

2008

2009

85,430 87,220 88,041

Source is California DOF.

Based on the City’s assumptions, it is projected that their service area will grow at a rate of
approximately 2.4 percent per year from 2005 through 2035. Table 2-2 presents projected
population estimates calculated using information from Table 2-1 and then the Mojave Water
Agency (MWA) forecast demand model to project the population to 2035.
TABLE 2-2
HESPERIA PROJECTED POPULATION ESTIMATES

2005
75,963

2010
90,173

2015
92,888

2020
96,914

2025
108,082

2030
119,251

2035
130,420

Annual %
Change 20052035
2.4

Source is MWA’s 2010 demand model forecast. Please note that 2010 population is estimated from 2010 US
Census.

The District is utilizing the same forecast population and demand model that MWA created and
used for its 2010 Urban Water Management Plan (UWMP). The District is a purveyor within
MWA’s service area and supplied MWA with the necessary data input for the model. District
boundaries are approximately the same as the City of Hesperia boundaries and are indicated on
Figure 1-1 in the previous chapter.
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2.3

Historic Water Use

Predicting future water supply requires accurate historic water use patterns and water usage
records. Figure 2-1 illustrates the change in water demand since 2000.

Table 2-3 presents the historical groundwater pumping quantities for the HWD from 2000
through 2010.
TABLE 2-3
ANNUAL PRODUCTION FOR HWD (AF)
2000
Hesperia 15,161

2001
14,559

2002

2003

2004

2005

2006

2007

2008

2009

2010

15,513 14,805 16,634 15,781 17,405 18,276 16,742 15,378 13,595

Source: HWD, Monthly Well Production Data provided by Staff. Includes unaccounted for water use.

2.4
2.4.1

Existing and Targeted Per Capita Water Use in Hesperia
Service area
Base Daily Per Capita Water Use for SBX7-7 Reduction

As described in Senate Bill 7 of Special Extended Session 7 (SBX7-7), it is the intent of the
California legislature to increase water use efficiency and the legislature has set a goal of a
20 percent per capita reduction in urban water use statewide by 2020. The requirements of
SBX7-7 apply to retail water suppliers. Consistent with SBX7-7, the 2010 UWMPs must provide
an estimate of Base Daily Per Capita Water Use. This estimate utilizes information on
population as well as base gross water use. For the purposes of this UWMP, population was
estimated as described in Section 2.2. Base gross water use is defined as the total volume of
water, treated or untreated, entering the distribution system of the District, excluding: recycled
water; net volume of water placed into long-term storage; and water conveyed to another urban
water supplier. This calculation of Base Daily Per Capita Water Use is limited to the District’s
retail service area (as described in Chapter 1).
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The UWMP Act allows urban water retailers to evaluate their base daily per capita water use
using a 10 or 15-year period. A 15-year base period within the range January 1, 1990 to
December 31, 2010 is allowed if recycled water made up 10 percent or more of the 2008 retail
water delivery. If recycled water did not make up 10 percent or more of the 2008 retail water
delivery, then a retailer must use a 10-year base period within the range January 1, 1995 to
December 31, 2010. Recycled water did not make up 10 percent of the 2008 delivery to the
District’s retail area and for this reason the Base Daily Per Capita Water Use has been based
on a 10-year period. In addition, urban retailers must report daily per capita water use for a five
year period within the range January 1, 2003 to December 31, 2010. This 5-year base period is
compared to the Target Based Daily Per Capita Water Use to determine the minimum water use
reduction requirement (this is described in more detail in the following sections). Table 2-4
reports the data used to calculate the Base Daily Per Capita Water Use in gallons per capita per
day (gpcd), and the 10-year and 5-year base periods.
TABLE 2-4
BASE DAILY PER CAPITA WATER USE
Base Period Year
Sequence Calendar
Year
Year
1
1995
2
1996
3
1997
4
1998
5
1999
6
2000
7
2001
8
2002
9
2003
10
2004
11
2005
12
2006
13
2007
14
2008
15
2009

Distribution
System
Population
57,826
58,424
59,332
60,099
61,007
62,590
63,525
65,531
68,028
70,447
75,963
79,981
85,430
87,220
88,041

Annual System Annual Daily Per
Gross Water Capita Water Use
Use (AFY)
(gpcd)
11,912
184
14,003
214
14,599
220
13,284
197
14,689
215
15,161
216
14,559
205
15,513
211
14,805
194
16,634
211
15,781
185
17,405
194
18,276
191
16,742
171
15,378
156

Highest Average Period Selected

10-Year
Average
(gpcd)

5-Year
Average
(gpcd)

206.71
206.87
204.90
202.03
199.43
193.53

195.16
190.58
183.91

207

Note: Shaded cells show calendar years used in selected 10-year average.
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2.4.2

Urban Water Use Targets for SBX7-7 Reduction

In addition to calculating base gross water use, SBX7-7 requires that the District identify their
demand reduction targets for year 2015 and 2020 by utilizing one of four options:
•

Option 1. 80 percent of baseline gpcd water use (i.e., a 20 percent reduction).

•

Option 2. The sum of the following performance standards: indoor residential use
(provisional standard set at 55 gpcd); plus landscape use, including dedicated and
residential meters or connections equivalent to the State Model Landscape Ordinance
(80 percent ETo existing landscapes, 70 percent of ETo for future landscapes); plus
10 percent reduction in baseline commercial, industrial institutional use by 2020.

•

Option 3. 95 percent of the applicable state hydrologic region target as set in the DWR
“20x2020 Water Conservation Plan” (February, 2010) (20x2020 Plan).

•

Option 4. Not applicable.

The District’s service area is within the South Lahontan Hydrologic Region (#9) as defined by
DWR and this hydrologic region has been assigned a 2020 water use target of 170 gpcd per the
DWR 20x2020 Plan. To comply with the SBX7-7 ruling, the District has selected Option 1 to
reduce its Base Daily Per Capita Water Use by 20 percent. This results in the 2020 gpcd target
for the District to be 165 gpcd as shown in Table 2-5.
TABLE 2-5
COMPONENTS OF TARGET DAILY PER CAPITA WATER USE
Period
10-year period selected for baseline gpcd
5-year period selected for maximum
allowable gpcd
Highest 10-year Average
Highest 5-year Average
Compliance Water Use Target (20%
Reduction on 10yr)
Maximum Allowable Water Use Target (5%
Reduction 5yr)
2020 Target
2015 Interim Target
Methodology Used

Value
1996
First Year
First Year
207
195

2003

Unit
Last Year

2005

Last Year
gpcd
gpcd
gpcd

2007

165
gpcd
162
165
186

gpcd
gpcd
Option #1

The District plans to meet the proposed 20x2020 water use target using the existing methods of
conservation that have been working to date for the District and other methods discussed in
Section 2.6.2 and Chapter 4 Recycled Water.
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2.5
2.5.1

Projected Water Use
Water Use Data Collection

Current water use data were collected and identified by water use sector, to allow for detailed
analysis and for making different assumptions about each type of water use for future years.
Data was compiled from various sources, depending upon what was available. In addition to
water use data, the number of residential service connections was collected to help the MWA
model estimate service area population and per capita water use.
For production records, monthly well production data was provided by District Staff, as well as
the California Department of Water Resources (DWR) annual Public Water System Statistics
(PWSS) forms were used because they collect metered water deliveries by customer class and
number of connections by customer class. Where DWR data were not available, water
production and connection data were gathered from a combination of sources that provided a
complete data set, including annual reports to the California Department of Public Health
(CDPH), and surveys sent to the District by the Alliance for Water Awareness and Conservation
(AWAC).

2.5.2

Demand Forecast Methodology

The District maintains historical data and works closely with property owners and developers in
its service area to ensure it has an adequate water supply and the necessary infrastructure to
provide water service.
Water uses were broken into six categories based on their metering records, and assumptions
were made about each for projections going forward in order to be as accurate as possible.
Demand projections were based largely on population growth. Please note that only the water
use sectors used in HWD are discussed. The typical sectors that are not discussed include
Industrial or Agricultural, which are not used by the District. All other sectors are explained and
the assumptions used in the projection model are described below:
1. Single Family Residential (SFR): Single Family detached dwellings. SFR projections
were made based upon gallons per capita per day (gpcd) and population (GPCD was
converted to afy, multiplied by yearly SFR population to calculate demand in afy).
GPCD in years 2000-08 was calculated in the model by converting total SFR demand to
gallons per day (gpd) and dividing by SFR population. In 2008 the baseline was for
gpcd projections and gpcd is assumed to change depending upon the level of
conservation that takes place in future years. The projections were made assuming the
gpcd remains at the 2008 level (135 gpcd).
2. Multi-Family Residential (MFR): Multi-Family dwellings. MFR projections used the SFR
method with the MFR population calculated as total population minus SFR population.
3. Commercial/Institutional/Industrial (CII): Called Commercial/Institutional in the DWR
2009 PWSS, and defined as “Retail establishments, office buildings, laundries, schools,
prisons, hospitals, dormitories, nursing homes, hotels” (not intended to include
Industrial/Manufacturing). However, the District included metered industrial use in with
this category, primarily because they do not separate commercial and industrial
customers in their billing systems. Industry included in this category is considered
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“baseline use” because it accounts primarily for smaller industries and workshops
associated with the local population, and is expected to grow with population.
A linear regression method was used to determine the relationship between population
growth and CII usage and to project forward using linear regression. Future CII demand
is correlated to population using the following formula:
CII demand = -49.85 + 0.0295x where x is the current population
Because the growth is unpredictable, the MWA forecast model does not assume any
conservation in this category.
4. Landscape Irrigation: Defined in the DWR 2009 reporting instructions as “parks, play
fields, cemeteries, median strips, and golf courses.” This use category increased at a
faster pace than population during the period of 2000-08, due primarily to the
construction of three new parks within the District during that period. With 2008 as a
baseline, Landscape Irrigation use is projected to increase in proportion with increases
in population.
5. Other: Defined in the DWR 2009 PWSS as “fire suppression, street cleaning,
construction meters, temporary meters.” These uses are assumed to grow with
population. Construction water is likely to have varied significantly over the 2000-08
period due to changing rates of growth, so “Other” use is projected to increase in
proportion with increases in population based upon the average per-capita use for the
period of 2000-08.
6. Unaccounted: The District does not have any of this type of meter but the unaccounted
for water is included in the “other” category.

2.5.3

Water Supply

The District currently has a single source of water supply – local groundwater from the Mojave
River Groundwater Basin. Imported State Water Project (SWP) water via MWA is used to
recharge the Alto basin and then it is pumped out by the District. In the projection model, SWP
supply is expressed as an annual average, although this source varies significantly from year to
year. SWP imports recharge the groundwater basins.
Table 2-6 summarizes the District’s projected water demands through 2035, with and without
conservation using the SBX7-7 requirements discussed previously in Section 2.4. The table
shows that the District’s planned recycled water will offset the necessary reduction in demand
due to the SBX7-7 requirements.
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TABLE 2-6
PROJECTED WATER DEMANDS
Water Demands(a)
(AF)
GPCD(b)
(No Conservation)
SBX7-7 Req'd
GPCD(c)
Reduction from
Recycled Water(d)
(AF)
SBX7-7 Savings(e)
(AF)
Water Demands w/
Conservation(f)
(AF)

2005

2010

2015

2020

2025

2030

2035

15,781

13,595

17,660

18,429

20,558

22,688

24,817

185

135

170

170

170

170

170

N/A

207

186

165

165

165

165

N/A

0

0

463

522

576

630

N/A

0

0

0

0

0

0

N/A

13,595

17,660

18,429

20,558

22,688

24,817

Source is water production report from the District in calendar years and MWA’s 2010 demand model forecast.
Notes:
(a) District’s demand projections without conservation.
(b) Calculated using the estimated population from Table 2-2.
(c) See Table 2-5.
(d) SB7X7 allows for the use of recycled water to be used to meet reduction targets. See Chapter 4 for details.
(e) Calculated as the difference between the projected gpcd without conservation and the SBX7-7 required gpcd
times the population. Plans to meet using recycled water.
(f) District’s demand projections with conservation using the SBX7-7 requirements.

Table 2-7 presents the current and projected water deliveries by customer type for the District.
TABLE 2-7
CURRENT AND PROJECTED WATER DELIVERIES(a) (BY CUSTOMER TYPE) (AF)
Water Use
Sector
Metered SingleFamily
Metered MultiFamily
Commercial/
Instit/Indust
Landscape
Irrigation
Other(2)
Unaccounted
For/System
Losses
Total

2005

2010

2015

2020

2025

2030

2035

12,605

11,026

14,032

14,641

16,327

18,015

19,702

1,023

443

456

476

531

586

641

1,756

1,785

2,690

2,809

3,139

3,468

3,797

76
321

280
61

289
193

301
202

336
225

370
249

405
272

0
15,781

0
13,595

0
17,660

0
18,429

0
20,558

0
22,688

0
24,817

Source: DWR annual PWSS data were used, unless otherwise noted. Data is in calendar year.
Notes:
(a) Assumes the SBX7-7 target reductions for 2015 and 2020 are being met by recycled water; therefore, demands
with and without conservation are the same.
(b) Includes unaccounted for/system losses.
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2.5.3.1

Low Income Projected Water Demands

Senate Bill 1087 requires that water use projections of an UWMP include the projected water
use for single-family and multi-family residential housing for lower income households as
identified in the housing element of any city, county, or city and county in the service area of the
supplier. The HWD serves the City of Hesperia.
The City of Hesperia’s (City) General Plan Update Final Draft 2010 (2010 Update), adopted
September 2010, is currently available on the City’s website. The City’s 2010 Update does
project the number of low-income households to 2014; the only locations provided are specific
plans. These specific plans were master-planned by the developers/property owners and have
been approved for the specific number of units established in the plans. As part of the adoption
of these specific plans, the availability of infrastructure and water/sewer services was assessed.
Overall, approximately 43 percent of households in Hesperia are extremely low, very low, and
low income groups combined in the City.
The County of San Bernardino’s (County) 2007 General Plan last updated its housing element
in April 12, 2007. The County's housing element identifies the number (up to the year 2008)
and specifies general locations of low income households in the County. However, the housing
element does not project the number or location of low-income households in the future. For this
reason, it is not possible to project water use for lower income households separate from overall
residential demand. However, the County will not deny or condition approval of water services,
or reduce the amount of services applied for by a proposed development that includes housing
units affordable to lower income households unless one of the following occurs:
•

the County specifically finds that it does not have sufficient water supply,

•

the County is subject to a compliance order issued by the State Department of Health
Services that prohibits new water connections, or

•

the applicant has failed to agree to reasonable terms and conditions relating to the
provision of services.

2.6

Other Factors Affecting Water Usage

A major factor that affects water usage is weather. Historically, when the weather is hot and dry,
water usage increases. The amount of increase varies according to the number of consecutive
years of hot, dry weather and the conservation activities imposed. During cool, wet years,
historical water usage has decreased, reflecting less water usage for exterior landscaping. This
factor is discussed below in detail.

2.6.1

Weather Effects on Water Usage

California faces the prospect of significant water management challenges due to a variety of
issues including population growth, regulatory restrictions and climate change. Climate change
is of special concern because of the range of possibilities and their potential impacts on
essential operations, particularly operations of the State Water Project. The most likely
scenarios involve accelerated sea level rise and increased temperatures, which will reduce the
Sierra Nevada snowpack and shift more runoff to winter months. These changes can cause
major problems for the maintenance of the present water export system through the fragile
levee system of the Sacramento-San Joaquin Delta. The other much-discussed climate
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scenario or impact is an increase in precipitation variability, with more extreme drought and
flood events posing additional challenges to water managers2.
These changes to the SWP water supply would impact the District by affecting how much SWP
water is available, when it is available, how it can be captured and how it is used due to
changes in priorities. Expected impacts to the SWP imported water supply include pumping
less water south of the Delta due to reduced supply, and pumping more local groundwater to
augment reductions in surface water supplies and reliability issues since groundwater is a more
reliable source of water.
Historically, the District’s single-family sector use has fluctuated from 112 to 174 gpcd, as
shown on Figure 2-2. While historically this variation in range of water use was primarily due to
seasonal weather variations, with the unusual economic events of recent years and the effects
of conservation, the weather may not be the only impact on the drop in usage for the single
family user.

*Precipitation data was averaged from California Irrigation Management Information System (CIMIS) Station
Victorville No. 117.

2

Final California Water Plan Update 2009 Integrate Water Management: Bulletin 160.
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2.6.2 Conservation Effects on Water Usage
In recent years, water conservation has become an increasingly important factor in water supply
planning in California. Since the 2005 UWMP there have been a number of regulatory changes
related to conservation including new standards for plumbing fixtures, a new landscape
ordinance, a state universal retrofit ordinance, new Green Building standards, demand reduction
goals and more.
In 2003, the HWD, MWA, and other water purveyors in the Mojave service area formed the
Alliance for Water Awareness and Conservation (AWAC). The mission of the AWAC, a coalition
of 25 regional organizations, is to promote the efficient use of water and increase communities'
awareness of conservation as an important tool to help ensure an adequate water supply. The
AWAC have developed water conservation measures that include public information and
education programs and have set a regional water use reduction goal of 15 percent gross per
capita by 2015.

Page 2-10

Hesperia Water District, 2010 Urban Water Management Plan - Final

Kennedy/Jenks Consultants

Section 3: Water Resources
3.1

Overview

This section describes the water resources available to the Hesperia Water District (HWD) for
the 25-year period covered by the Plan. These are summarized in Table 3-1 and discussed in
more detail below. Both currently available and planned supplies are discussed.
TABLE 3-1
SUMMARY OF CURRENT AND PLANNED WATER SUPPLIES (AFY)
Water Supply Source
Existing Local Supplies
Groundwater from
Mojave GW Basin(a,b)
Total Existing Supplies
Planned Supplies
Recycled Water
Projects(c)
Total Supplies
Total Estimated
Demands(d)

2010

2015

2020

2025

2030

2035

13,595

17,100

17,309

18,878

20,448

22,017

13,595

17,100

17,309

18,878

20,448

22,017

0
13,595

560
17,660

1,120
18,429

1,680
20,558

2,240
22,688

2,800
24,817

13,595

17,660

18,429

20,558

22,688

24,817

Notes:
(a) Supply is pumped from Mojave River Groundwater Basin via 18 wells.
(b) Assumes projects detailed in District’s 2008 Water Master Plan will be constructed as planned.
(c) Planned recycled water facilities per discussions with District staff and VVWRA staff. See Chapter 4 Recycled
Water for details.
(d) See Chapter 2 Water Use, Table 2-7.

The term "dry" is used throughout this chapter and in subsequent chapters concerning water
resources and reliability as a measure of supply availability. As used in this Plan, dry years are
those years when supplies are the lowest, which occurs primarily when precipitation is lower
than the long-term average precipitation. The impact of low precipitation in a given year on a
particular supply may differ based on how low the precipitation is, or whether the year follows a
high-precipitation year or another low-precipitation year. For the Mojave Water Agency (MWA),
which is the wholesaler of imported State Water Project (SWP) for HWD, a low-precipitation
year may or may not affect supplies, depending on how much water is in SWP storage at the
beginning of the year. Also, dry conditions can differ geographically. For example, a dry year
can be local to the HWD service area (thereby affecting local groundwater replenishment and
production), local to northern California (thereby affecting SWP water deliveries), or statewide
(thereby affecting both local groundwater and the SWP). When the term "dry" is used in this
Plan, statewide drought conditions are assumed, affecting both local groundwater and SWP
supplies at the same time.
The HWD currently has one source of water supply – local groundwater from the Mojave River
Groundwater Basin. However, recycled water is planned in the future as discussed in Chapter 4
Recycled Water.
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3.2

Local Water Supplies

This section discusses HWD local supply of water, which comprises solely of groundwater from
the Mojave River Groundwater Basin. The Mojave Water Agency (MWA) is the Watermaster for
this adjudicated groundwater basin.

3.2.1

Groundwater

The District’s municipal water system extracts all of its water supply from the underground
aquifers through 18 active groundwater wells located throughout the District. Water is conveyed
from the wells to the consumers via a distribution system with pipe sizes ranging between 4 and
24 inches in diameter. The HWD currently maintains 14 storage reservoirs within the
distribution system with a total capacity of 64.5 mg.
HWD obtains groundwater from the Alto subarea of the Mojave River Groundwater Basin. The
Mojave River Groundwater Basin overlies a broad hydrologic region also defined in DWR
Bulletin 118-03 as the South Lahontan (region 6) hydrologic region and is listed in Table 3-2.
Figure 3-1 shows the DWR groundwater basins and the MWA adjudicated groundwater basin
boundaries. Figure 3-2 shows the groundwater basins within the HWD service area boundary.
TABLE 3-2
DWR GROUNDWATER BASINS
DWR Basin
6-41
6-42

Groundwater Basin
Middle Mojave River Valley
Upper Mojave River Valley

Budget Type(a)
A
A

Source: DWR
Note:
(a) Type A – either a groundwater budget or model exists, or actual extraction data is available.

3.2.1.1

Mojave River Groundwater Basin

This section presents information about HWD’s groundwater supply from the Mojave River
Groundwater Basin. Also included is a discussion of the objectives from the MWA’s 2004
Regional Water Management Plan (Regional WMP), adopted on February 24, 2005 which also
serves as the Ground Water Management Plan (GWMP). The HWD participated in and accepts
MWA’s 2004 Regional WMP (and GWMP).
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FIGURE 3-1
DWR GROUNDWATER BASINS WITHIN MWA

Figure is from MWA’s
2010 DRAFT UWMP.
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FIGURE 3-2
MWA WATER PURVEYOR BOUNDARIES

Figure is from MWA’s
2010 DRAFT UWMP.
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3.2.1.1.1

Groundwater Basin Description

The groundwater basin within the HWD service area is the Mojave River Groundwater Basin.
The entire basin encompasses a total of 1,400 square miles and has an estimate total water
storage capacity of nearly 5 million acre-feet (MAF) (Bookman-Edmonston Engineering, Inc.,
1994). For the purposes of this report, the large groundwater basin area is referred to as the
Mojave Basin Area. The Mojave Basin Area groundwater basin has been further divided into
subareas for groundwater management and/or adjudication purposes. Subareas within the
Mojave River Groundwater Basin include Oeste, Alto, Este, Centro and Baja as defined in the
Mojave Basin Judgment3 (Appendix C for text of the Judgment) and shown on Figure 3-1. HWD
overlies the Alto subarea, which is in the southern portion of the Mojave Basin Area.
In the Mojave River Groundwater Basin, the Mojave River is the largest stream, originating near
the Cajon Pass - a low-elevation gap in the San Bernardino Mountains. With the exception of
small streams in the San Gabriel and the San Bernardino Mountains and short reaches of the
Mojave River, there are no perennial streams in the Mojave Basin Area. Prior to ground-water
development, the Mojave River flowed at a series of discharge areas near Victorville, at Camp
Cady, at Afton Canyon, and at other areas where faults cause groundwater to discharge at land
surface, such as near the Helendale or the Waterman Faults. Under present-day conditions the
Mojave River does not flow perennially except at the Narrows near Victorville, downstream from
the Victor Valley Wastewater Reclamation Authority (VVWRA) Regional Wastewater Treatment
Plant (RWWTP) (an area known locally as the “Transition Zone”), and near Afton Canyon.
The Mojave River Groundwater Basin Area is essentially a closed basin – very little
groundwater enters or exits the basin. However, within the basin groundwater movement
occurs between the different subareas, as well as groundwater-surface water and groundwateratmosphere interchanges. Groundwater is recharged into the basin predominantly by infiltration
of water from the Mojave River, which accounts for approximately 80 percent of the total basin
natural recharge. Other sources of recharge include infiltration of storm runoff from the
mountains and recharge from human activities such as irrigation return flows, wastewater
discharge, and enhanced recharge with imported water. Over 90 percent of the basin
groundwater recharge originates in the San Gabriel and San Bernardino Mountains.
Groundwater is discharged from the basin primarily by well pumping, evaporation through soil,
transpiration by plants, seepage into dry lakes where accumulated water evaporates, and
seepage into the Mojave River.
Recent investigations by the MWA, US Geological Survey (USGS), and others have resulted in
an improved understanding the geology and hydrogeology of the Mojave Basin Area.
Specifically, a more refined examination of the hydrostratigraphy has allowed for differentiation
between the more permeable Floodplain Aquifer that has a limited extent along the Mojave
River and the more extensive but less permeable Regional Aquifer. The aerial extent of the
Floodplain and Regional aquifers is shown on Figure 3-3. In the Mojave Basin Area, Alto,
Centro, and Baja subareas contain both the Floodplain Aquifer and the Regional Aquifer while
Oeste and Este subareas only contain the Regional Aquifer.

3

Mojave Basin Area Judgment, 1996. Judgment After Trial, City of Barstow et al. Vs. City of Adelanto et al. Superior
Court Case No. 208568, Riverside County, CA.
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FIGURE 3-3
HYDROGEOLOGIC SETTING

Figure is from MWA’s
2010 DRAFT UWMP.
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The Floodplain Aquifer is composed of sand and gravel weathered from granitic rocks of the
San Gabriel and the San Bernardino Mountains and deposited in a fluvial depositional
environment. These highly permeable sediments can yield large quantities of water to wells.
The Floodplain Aquifer is directly recharged by infiltration of surface flows from the Mojave River
during the winter rainy season (Figure 3-3). Recharge is greater near the mountain front where
surface flows are more frequent.
The Regional Aquifer underlies and surrounds the Floodplain Aquifer with interconnected
alluvial fan and basin fill deposits that drain toward the Mojave River (Figure 3-3). In some
areas, permeable deposits from the ancestral Mojave River are present, but overall the aquifer
is much less permeable than the Floodplain Aquifer. The Regional Aquifer is generally
recharged by groundwater movement from the Floodplain Aquifer to the Regional Aquifer,
infiltration of runoff from the higher altitudes of the San Gabriel and San Bernardino Mountains,
and smaller amounts of runoff from local intermittent streams and washes.
Prior to recent population growth, most of the groundwater production occurred in the Floodplain
Aquifer. Groundwater production was initially developed along the Mojave River in the early
1900s. In the mid-1950’s, groundwater production had increased to about 190,000 AF, with
most of the production still occurring along the river. By 1994, about half of the total basin
production came from wells located away from the Mojave River in the Regional Aquifer. The
increase in water production and the re-distribution of pumping in the basin have significantly
influenced the interaction between the Floodplain and Regional Aquifers. Prior to development
in the area, groundwater flowed primarily from the Regional Aquifer into the Floodplain Aquifer.
However, vertical groundwater gradients have been reversed in recent years, and downward
flow from the Floodplain Aquifer is currently the primary recharge mechanism for the Regional
Aquifer.
Essentially all water supplies within MWA are pumped from the local groundwater basins and
groundwater levels generally have been declining for the past 50 years or more. Adjudication
proceedings were initiated due to concerns that rapid population growth would lead to further
overdraft. The resulting Mojave Basin Area Judgment requires that additional surface water be
imported to help balance the basins.
Alto subarea water levels near the Mojave River are relatively stable exhibiting seasonal
fluctuations with rising levels in winter and declining levels in summer. It is expected that under
current pumping conditions and long-term average flows in the river, water levels in the
Floodplain Aquifer will generally remain stable. Water levels in the western portion of Alto in the
Regional Aquifer exhibit declines consistent with heavy pumping and limited local recharge.
Water levels in the eastern portion of Alto indicate similar trends although to a lesser extent;
most likely due to limited pumping in the regional aquifer east of the river and possibly higher
localized septic return flow due to the lack of sewers in some areas. Continued pumping in
depleted areas of the Regional Aquifer may result in long-term local negative impacts such as
declining yields and water quality problems. As a whole, the Alto subarea appears to be in
regional balance although portions of the subarea have shown continued historical declines.
3.2.1.1.2

Adopted Groundwater Management Plan

In February 2005, MWA formally adopted its 2004 Regional Water Management Plan Update
(Regional WMP), which also serves as the Ground Water Management Plan (GWMP)
(Appendix D). The 2004 Regional WMP both complements and formalizes a number of existing
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water supply and water resource planning and management activities in the MWA service area
that overlies the Alto subarea of the Mojave River Groundwater Basin and several groundwater
basins, as defined by DWR in Bulletin 118.
3.2.1.1.3

Available Groundwater Supplies

Recent and projected groundwater pumping within the HWD service area of the Mojave Basin
Area is summarized in Tables 3-4 and 3-5, respectively. In the Mojave Basin Area, Base Annual
Production (BAP) rights were assigned by the Mojave Basin Area Judgment to each producer
using 10 afy or more, based on historical production. BAP is defined as the producer’s highest
annual use verified for the five-year base period from 1986-90. Parties to the Judgment are
assigned a variable Free Production Allowance (FPA) by the Watermaster, which is a
percentage of BAP set for each subarea for each year. The allocated FPA represents each
producer’s share of the water supply available for that subarea. This FPA is reduced or
“ramped-down” over time until total FPA comes into balance with available supplies.
Production Safe Yield (PSY) is also determined for each subarea within the Mojave River
Groundwater Basin for each year. The PSY in each subarea is assumed to equal the average
net natural water supply plus the expected return flow from the previous year’s water
production. Exhibit H of the Judgment requires that in the event the FPA exceeds the estimated
PSY by five percent or more of BAP, Watermaster recommends a reduction in FPA equal to, but
not more than, a full five percent of the aggregate subarea BAP. Any water user that pumps
more than their FPA in any year is required to buy “Replacement Water” equal to the amount of
production in excess of the FPA. Replacement Obligations can be satisfied either by paying the
Mojave Basin Area Watermaster to purchase imported water from MWA or by temporarily
transferring unused FPA within that subarea from another party to the Judgment.
Under the Judgment’s terms, HWD may produce as much groundwater as needed to satisfy its
customer demands within its service area. HWD has been assigned Base Annual Production
(BAP) rights of 13,688 afy, as summarized in Table 3-3. HWD is located within the Alto Subarea
and has a projected FPA of 60 percent (8,213 afy) from 2010 to 2035.
TABLE 3-3
GROUNDWATER PUMPING RIGHTS

Entity
Alto Subarea

BAP(1)
(afy)
116,412

HWD Service Area
BAP
2005 – 2010 FPA(2)
(afy)
(afy)
13,688
8,213

Source is Annual Watermaster Reports.
1. BAP – Base Annual Production (adjudicated amount).
2. FPA – Free Production Allocation (currently 60 percent of BAP for municipal and industrial).
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Recent historical and projected groundwater pumping for the HWD service area from the Alto
subarea of the Mojave River Groundwater Basin is summarized in Tables 3-4 and 3-5.
TABLE 3-4
HISTORICAL HWD GROUNDWATER PRODUCTION (AFY)
2005
15,781

HWD

2006
17,405

2007
18,276

2008
16,742

2009
15,378

Source: Table 2-3 of Chapter 2.

TABLE 3-5
HWD PROJECTED GROUNDWATER PRODUCTION (AFY)
HWD

2010

2015

2020

2025

2030

2035

13,595

17,660

18,429

20,558

22,688

24,817

Source: Table 3-1. 2010 data is historical.

Table 3-6 summarizes the net average annual water supply estimates for HWD. There are no
direct deliveries of imported water supply for the HWD. However, the HWD relies on water
imported by MWA through the SWP to replenish the local groundwater. The long-term average
natural supply is shown under single- and multiple-dry years as well as average years because
the long-term average includes dry periods, and any single or multiple-year dry cycle does not
impact the long-term yield of the basin.
TABLE 3-6
HWD GROUNDWATER BASIN SUPPLY RELIABILITY
Anticipated Supply
HWD

Normal Year(a)
(afy)
24,817

Single-Dry Water Year Multiple Dry Water Year
(afy)
(afy)
24,817
24,817

Source:
(a) Table 3-5.

Adequacy of Supply
Essentially all of the water used within the HWD is supplied by pumping groundwater. The
physical solution to the Mojave Basin Judgment sets limits on the amount of groundwater
production that can occur in each subarea without incurring an obligation to buy imported water.
Subareas upstream have an annual obligation to provide specific inflows to subareas
downstream based on long-term averages between 1931 and 1990.
Because water use within the HWD service area is supplied entirely by groundwater, HWD does
not have any inconsistent water sources that cause reduced deliveries to users within the
service area. Natural supply estimates are based on the long-term averages which account for
inconsistency in supplies under differing hydrologic conditions (i.e., historic periods of drought
are included in the long-term average). A potential exception is any area where water quality
could limit use as a potable supply. Wellhead treatment or provision of an alternative supply
would be planned for these areas.
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Sustainability
HWD is allowed to produce as much water as it needs annually to meet its requirements,
subject only to compliance with the physical solution set forth in the Mojave Basin Area
Judgment. An underlying assumption of the Judgment is that sufficient water will be made
available to meet the needs of the Basin in the future from a combination of natural supply,
imported water, water conservation, water reuse and transfers of FPA among parties.
The Watermaster for the Mojave River Groundwater Basin, MWA, is actively operating recharge
sites for conjunctive use along the Mojave River Pipeline. Recharge sites including Hodge,
Lenwood, Daggett, Newberry Springs, and Rock Springs Outlet provide MWA with the ability to
recharge State Water Project (SWP) water into subareas where replacement water is
purchased. These sites also provide MWA with the ability to bank excess SWP water as
available.

3.2.2

Potential Supply Inconsistency

Because water use within the HWD service area is supplied entirely by groundwater, HWD does
not have any inconsistent water sources that cause reduced deliveries to users within its service
area. Potential exceptions are areas where water quality could limit use as a potable supply.
While many of the sources that recharge the Mojave River groundwater basin have high annual
variability, including flows on the Mojave River and supplies from the State Water Project, the
groundwater basins used within the HWD service area are sufficiently large to allow for
continued water use during dry periods with only a temporary decline in groundwater levels
(MWA, 2004).

3.3

Transfers, Exchanges and Groundwater Banking Programs

In addition to groundwater, HWD and MWA are currently exploring opportunities to purchase
water supplies from other water agencies and sources. Transfers, exchanges, and groundwater
banking programs, such as those described below, are important elements to enhancing the
long-term reliability of the total mix of supplies currently available to meet the needs.

3.3.1

Transfers and Exchanges

An opportunity available to HWD to increase water supplies is to participate in voluntary water
transfer programs. Since the drought of 1987-1992, the concept of water transfer has evolved
into a viable supplemental source to improve supply reliability. The initial concept for water
transfers was codified into law in 1986 when the California Legislature adopted the “Katz” Law
(California Water Code, Sections 1810-1814) and the Costa-Isenberg Water Transfer Law of
1986 (California Water Code, Sections 470, 475, 480-483). These laws help define parameters
for water transfers and set up a variety of approaches through which water or water rights can
be transferred among individuals or agencies.
According to the California Water Plan Update 2009, up to 27 MAF per year of water are
delivered for agricultural use every year. Over half of this water use is in the Central Valley, and
much of it is delivered by, or adjacent to, SWP and Central Valley Project (CVP) conveyance
facilities. This proximity to existing water conveyance facilities could allow for the voluntary
transfer of water to many urban areas, including HWD, via the MWA and imported SWP. Such
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water transfers can involve water sales, conjunctive use and groundwater substitution, and
water sharing and usually occur as a form of spot, option, or core transfers agreement. The
costs of a water transfer would vary depending on the type, term, and location of the transfer.
The most likely voluntary water transfer programs would probably involve the Sacramento or
southern San Joaquin Valley areas.
One of the most important aspects of any resource planning process is flexibility. A flexible
strategy minimizes unnecessary or redundant investments (or stranded costs). The voluntary
purchase of water between willing sellers and buyers can be an effective means of achieving
flexibility. However, not all water transfers have the same effectiveness in meeting resource
needs. Through the resource planning process and ultimate implementation, several different
types of water transfers could be undertaken.

3.3.2

Opportunities
Exchanges

for

Short

and

Long-Term

Transfers

and

Since HWD is a retailer within the MWA service area, its transfer and exchange opportunities
are somewhat limited. However, MWA has, on behalf of HWD and all its retailers, participated in
significant SWP Table A transfers and exchanges, thus augmenting local water supplies. It is
assumed that MWA will continue to participate in such programs.

3.3.3

Groundwater Banking Programs

With recent developments in conjunctive use and groundwater banking, significant opportunities
exist to improve water supply reliability for HWD. Conjunctive use is the coordinated operation
of multiple water supplies to achieve improved supply reliability. Most conjunctive use concepts
are based on storing groundwater supplies in times of surplus for use during dry periods and
drought when surface water supplies would likely be reduced.
Groundwater banking programs involve storing available SWP surface water supplies during
wet years in groundwater basins. Water would be stored either directly by surface spreading or
injection, or indirectly by supplying surface water to farmers for their use in lieu of their intended
groundwater pumping. During water shortages, the stored water could be pumped out and
conveyed through the California Aqueduct through MWA to HWD as the banking partner.
Several conjunctive use and groundwater banking opportunities are available to HWD.
MWA has its own conjunctive use program to take advantage of the fact that the available MWA
SWP supply on average is still greater than the demand in the service area. MWA is able to
store this water for future use when SWP supplies are not available. This activity also allows
MWA to take advantage of wet year supplies because of the abundant groundwater storage
available in the Basins. In 2006, MWA adopted a “Water Banking Policy” to guide the Agency in
determining where water will be “banked.” Banking targets (maximums) were established for
each subarea where banking may occur under this Policy and to prioritize where available water
will be banked. The targets are generally based on the calculation of three times the nonagricultural water demand (production) within a subarea.
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3.4

Development of Desalination

The California UWMP Act requires a discussion of potential opportunities for use of desalinated
water (Water Code Section 10631[i]). HWD has evaluated opportunities for using desalinated
water in future supply options. However, at this time, none of the opportunities is practical or
economically feasible for HWD, and HWD has no current plans to pursue them. Therefore,
desalinated supplies are not included in the supply summaries in this Plan. However, should a
future opportunity emerge for HWD to consider development of desalination, these potential
future supply opportunities are described in the following section, including opportunities for
desalination of brackish water, groundwater, and seawater.

3.4.1

Opportunities
Desalination

for

Brackish

Water

and/or

Groundwater

As discussed in Chapter 5, the groundwater supplies in the HWD service area are not
considered brackish in nature, and desalination is not required. There are brackish supplies
near the dry lakes but it is not practical to pump, treat and potentially induce migration of better
quality water to the dry lake areas and potentially cause subsidence. However, HWD and MWA
could team up with other SWP contractors and provide financial assistance in construction of
other regional groundwater desalination facilities in exchange for SWP supplies. The
desalinated water would be supplied to users in communities near the desalination plant, and a
similar amount of SWP supplies would be exchanged and allocated to HWD/MWA from the
SWP contractor. A list summarizing the groundwater desalination plans of other SWP
contractors is not available; however, HWD would begin this planning effort in coordination with
MWA should the need arise.
In addition, should an opportunity emerge with a local agency other than an SWP contractor, an
exchange of SWP deliveries would most likely involve a third party, such as MWA. Most local
groundwater desalination facilities would be projects implemented by retailers of SWP
contractors and, if an exchange program was implemented, would involve coordination and
wheeling of water through MWA’s facilities to HWD.

3.4.2

Opportunities for Seawater Desalination

Because the HWD is not in a coastal area, it is neither practical nor economically feasible for
HWD to implement a seawater desalination program. However, similar to the brackish water
and groundwater desalination opportunities described above, HWD could provide financial
assistance to other retailers and/or team with MWA to provide financial assistance in the
construction of other purveyor’s seawater desalination facilities in exchange for SWP supplies.
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Section 4: Recycled Water
4.1

Overview

This section of the Plan describes the existing and future recycled water opportunities available
to the Hesperia Water District (HWD) service area. The description includes estimates of
potential supply and demand for 2010 to 2035 in five year increments. The Victor Valley
Wastewater Reclamation Authority (VVWRA) is a Joint Powers Authority that provides treatment
and distribution of recycled water for its member entities, which include the Town of Apple
Valley, the cities of Hesperia and Victorville, the Southern California Logistics Airport, and San
Bernardino County Services Areas 42 (Oro Grande) and 64 (Spring Valley Lake). This chapter
identifies existing and projected wastewater flows by the VVWRA within Hesperia Water District
(HWD) and the City of Hesperia (City) service area, and potential opportunities for the use of
recycled water.

4.2

Recycled Water Planning

The City’s wastewater is treated by the VVWRA, which shares a common interest in maximizing
the beneficial uses of treated wastewater. Since the City of Hesperia is also the local planning
agency with an adopted general land use plan, coordination is necessary between the City and
HWD so the location of future growth is known and accommodations provided.
Currently the City has prepared a 2008 Wastewater Master Plan (WWMP) that serves to identify
plans for collection system and wastewater treatment plant expansions. The City also has a
2008 Recycled Water Master Plan (RWMP) that serves to identify the plans to implement a
recycled water program within its service area.

4.3

Potential Sources of Recycled Wastewater

The City owns, operates, and maintains a wastewater collection system, including
approximately 60 miles of gravity sewer pipe, 882 manholes, 51 cleanouts, 1 operational lift
station, and 1 force main. The primary sources of wastewater in the City’s system include
sanitary flow from residential, commercial, and industrial sources. The City’s sewer system
connects to VVWRA’s 3-mile interceptor that runs along the northeast boundary of the City, and
ultimately flows to the Regional Wastewater Treatment Plant (RWWTP) that is owned and
operated by the VVWRA. The City has a total of six outlets to the VVWRA interceptor.
VVWRA was originally formed by the Mojave Water Agency to meet the requirements of the
Federal Clean Water Act and provide wastewater treatment for the growing area. The original
treatment plant, with supporting pipelines and infrastructure, began operating in 1981, at the
time providing tertiary level treatment for up to 4.5 million gallons per day (mgd). It currently has
a total capacity of 18.0 mgd.
According to the City’s 2008 WWMP, approximately 5 percent of the geographic area studied in
the Master Plan is currently served by the City’s sewers which ultimately flow to the VVWRA
RWWTP. The remaining area is either undeveloped or served by on-site systems (septic
tanks).
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The City of Hesperia has future plans to expand its sewer collection system and, in conjunction
with VVWRA, construct sub-regional wastewater treatment plants to treat the City’s future
wastewater flows and create a supply source for its planned recycled water system.

4.3.1

Existing VVWRA Wastewater Treatment Facilities

VVWRA conveys wastewater using 41.5 miles of interceptor sewer and two pump stations to its
RWWTP, in the City of Victorville, approximately 15 miles north of the northern City boundary.
Due to the long distance, the City of Hesperia does not readily have access to recycled water
from this RWWTP.
Approximately 12.6 mgd was treated at the VVWRA RWWTP facility in 2009. Processes
employed include screening, grit removal, primary clarification, biological oxidation of wastes
with complete nitrification and partial denitrification, secondary clarification, coagulation,
flocculation, filtration, and disinfection. Dissolved air flotation thickening and anaerobic digestion
stabilizes biosolids that are then dewatered and dried prior to disposal via direct agricultural land
application or by mixing with finished compost for agricultural markets.
The treated wastewater effluent is then discharged directly into the Mojave River channel
downstream from the Lower Narrows or percolated into ponds in the Floodplain Aquifer.
In 2002, VVWRA submitted an application to the Lahontan Regional Water Quality Control
Board (Regional Board) for a master water recycling permit in order to use up to 1,680 acre-feet
per year (afy) of recycled water for irrigation of the Westwinds Golf Course at the SCLA. At the
time, the Golf Course utilized potable groundwater from the underlying Mojave River aquifer.
The California Department of Fish and Game (DFG) objected to the use of recycled water at the
golf course as it would reduce stream flow, decrease the amount of flow necessary to maintain
riparian habitat in the Alto Transition Zone and decrease the amount of water that could be
extracted from the overdrafted Mojave River Groundwater Basin. In June 2003, the Regional
Board approved Order R6V-2003-028, Water Recycling Requirements for VVWRA and
Victorville Water District, Westwinds Golf Course.
In order to assure the viability of the riparian area in the Transition Zone, the DFG and VVWRA
entered into a Memorandum of Understanding (MOU VVWRA) regarding VVWRA current and
future discharges into the Mojave River Transition Zone. The general terms of the MOU
VVWRA are that DFG will not appeal or challenge the Regional Board’s Order. In turn, VVWRA
will continue to discharge 9,000 acre-feet (af) annually from the RWWTP and will also discharge
not less than 20 percent of the amount of treated wastewater resulting from any increases in the
amount of daily influent wastewater flow to the VVWRA RWWTP.
The RWWTP is currently capable of treating a portion of the flow to a tertiary level and the
remaining flow to a secondary level for percolation. A majority of the tertiary treated wastewater
is discharged into the Mojave River Basin and a smaller amount is currently used to irrigate
landscaping at the treatment plant and the nearby Westwinds Golf Course in Victorville. The
capacity of the RWWTP was increased to its current 18.0 mgd capacity in 2009. Also, Regional
Board Order R6V-2008-004 along with the National Pollutant Discharge Elimination System
(NPDES) Permit No. CA 0102822 allows the RWWTP to discharge up to 14.0 mgd of tertiarytreated effluent to surface water, which is the Mojave River.
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4.3.2

City of Hesperia

The City’s projected average wastewater flows are summarized in Table 4-1.
TABLE 4-1
PROJECTED AVERAGE WASTEWATER FLOW
Year
Wastewater Flow (mgd)(a)

2010
2.10

2015
4.26

2020
6.80

2025
9.10

2030
10.80

2035
11.88

Note:
(a) Due to the economic downturn, the City has been in a zero growth mode the last 3 to 4 years. Therefore, the
City’s wastewater flows have been revised downward since the 2008 Wastewater Master Plan was prepared
and are reflected in this table, per direction from City staff. Table excludes wastewater flow from North Summit
Valley and Rancho Las Flores and Summit Valley Ranch Developments.

4.3.3

Planned VVWRA Improvements and Expansions

Since 2005, VVWRA has violated water discharge requirements as set forth by the Regional
Board. Specifically, in February 2008, the Regional Board issued Cease and Desist Order R6V2008-005 due to VVWRA discharge affecting the water quality for municipal and domestic
supply. The discharge caused nitrate-nitrogen concentrations in underlying groundwater to
exceed or threaten to exceed a water quality objective in the Basin Plan.4
The Order states that the existing RWWTP does not include wastewater treatment for nitrogen
removal and facilities that provide nitrogen will not be constructed until 2009-2011. Among the
requirements of the Order, interim effluent limitations for ammonia-nitrogen and nitrate-nitrogen
removal were specified. Additionally, the Order specifies facility improvement actions to occur in
less than five years.
A revised Phase III upgrade project to the RWWTP is anticipated to have improved nitrogen
removal technology and be able to meet the new permit effluent limits by mid-2012.
As an additional measure to mitigate the reduced capacity from the nitrogen removal required,
VVWRA is planning to construct sub-regional wastewater treatment plants in the town of Apple
Valley, the City of Hesperia, and a possible third location yet to be determined. These smaller
plants will recycle water for local landscape irrigation near the site of treatment. In turn, this will
reduce the treatment demand on the RWWTP. Moreover, the Hesperia and South Apple Valley
interceptors are reaching capacity and the new sub-regional plants will provide a long-term
solution. Constructing sub-regional treatment plants to capture and treat wastewater in Hesperia
and Apple Valley would free up capacity at the RWWTP for the City of Victorville, CSA 42, and
CSA 64.
In the long run, the capacity of the sub-regional plants, pump stations, and percolation ponds
will require future expansion in order to meet the processing demands generated by Apple
Valley and Hesperia. Additionally, it is likely that the sub-regional plants will require the same
level of regulatory compliance regarding nitrate-nitrogen as the RWWTP. The estimated
completion date of the sub-regional plants is unknown but the City staff estimated that the City
of Hesperia sub-regional plant (discussed below) is likely to be constructed by 2015. The
recycled water produced by the facility will be discharged into nearby percolation basins
4

Local Agency Formation Commission County of San Bernardino Staff Report, October 9, 2009.
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when irrigation and customer demand is low. See Appendix E for the VVWRA adopted
policy for serving the growth of the community.
The conceptual details of the sub-regional plants are:
•

Town of Apple Valley
1.0 mgd facility located in the Town, adjacent to the Otoe Road Pump Station in the
southwest corner of Brewster Park. The facility will initially have a capacity to treat
1.0 mgd, expandable to 4.0 mgd, providing recycled water to the public parks.

•

City of Hesperia
1.0 mgd facility located on City-owned park property along Mojave Street just west of
Maple Avenue in the City of Hesperia. The facility will initially have a capacity to treat 1.0
mgd, expandable to 4.0 mgd, providing recycled water to residential subdivisions, parks,
and municipal buildings throughout the City.

The City’s 2008 RWMP estimates the unit cost of the recycled water system to decrease over
time from $4,415 per af to $913 per af by 2032. The unit costs are initially very high due to the
high up-front cost required for the construction of the backbone system. Once the backbone
facilities are in place, new customers can be added with relatively low investments, while
increasing the overall system demand. In the meantime, the City requires purple pipe (required
for recycled water) installation at various locations as a condition of development. They currently
have it installed at City Hall.

4.3.4

Summary of Planned Wastewater Treatment Capacity

Table 4-2 provides the projected wastewater treatment capacity for the City service area.
TABLE 4-2
PROJECTED CAPACITY WASTEWATER COLLECTED AND TREATED
Wastewater Collected and Treated in
Service Area
City of Hesperia(a)

Capacity (mgd)
2010

2015

2020

2025

2030

2035

0

0.5

1.0

1.5

2.0

2.5

Note:
(a) Provided by City staff.

4.4

Recycled Water Demand

In this section, potential users of recycled water are discussed and potential recycled water
users within HWD’s service area are identified. A method for encouraging and optimizing the
use of recycled water is also discussed.

4.4.1 Potential Users
At this point in time, per discussions with VVWRA staff, VVWRA is planning to provide permitted
recycled water to the City at specific locations/turnouts within the City. The City will then
purchase the recycled water from VVWRA (costs have not yet been determined) and take
delivery of the recycled water and distribute it to the City’s recycled water users.
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Only a portion of the overall potable water market can be served by recycled water due to a
variety of reasons, including, but not limited to, industrial process water requirements and
health-related restrictions. To determine the feasibility of a recycled water system, customer
locations and their associated demands were identified as part of the City’s 2008 RWMP.
The recycled water market assessment consisted of the evaluation of historical water usage
data, aerial photos, road maps, and lists of City parks. Through this process, a list of
57 potential recycled water customers was generated and demand estimates were prepared for
each customer. It should be noted that the potential recycled water system is the ultimate
system that connects to all 57 customers, without the consideration of cost. To include cost
considerations, a feasibility analysis was conducted to determine the unit costs for some of the
smaller dead-end distribution pipelines that connect to relatively small customers. The findings
of this feasibility study were used to select which pipeline components are relatively costly and
were therefore excluded from the proposed recycled system as presented in the 2008 Capital
Improvement Program (CIP) identified in the City’s 2008 RWMP.
Residential users were not considered as potential irrigation customers but could be considered
for future developments if ordinances are put in place. Multi-family meters were the exemption
to this policy. Multi-family meters, which usually have multiple potable water meters and
dedicate certain meters to landscape irrigation (determined via usage patterns), were included
in the potential water customer list. Generally, only those accounts using over 20,000 gallons
per day of water for irrigation during the summer months were included in the potential customer
list.
A summary of potential large recycled water users within the City of Hesperia taken from the
2008 RWMP is provided in Table 4-3.
TABLE 4-3
HESPERIA POTENTIAL RECYCLED WATER USERS AND DEMAND

Customer
Parks and Sport fields
Golf Courses and
Cemeteries
Schools
Highways and Medians
Other Irrigation
Commercial
Future Development
Total

Annual
Irrigation
Demand
Area (acres) (ADD) (afy)

ADD
(mgd)

Max Day
Demand(a)
(gpm)

Peak Day
Demand(b)
(gpm)

131

896

0.8

1.5

3,183

328
113
16
57
n/a
234
879

2,240
784
112
448
45
1,568
6,090

2
0.7
0.1
0.4
0.04
1.4
5.4

3.8
1.3
0.2
0.8
0.1
2.7
10.4

7,958
2,785
265
1,592
106
5,571
21,460

Source: 2008 RWMP Report, Table 3.10.
(a) The MMD is 1.91 times ADD.
(b) The PHD is 1, 2, or 3 times MMD, depending on the user type.

The 2008 RWMP identified 55 potential landscape irrigation customers. These include 12 parks,
3 golf courses, 1 cemetery, 19 schools, 4 highway medians, 6 developing areas, and 10 other
irrigation type users.
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The three golf courses and the cemetery contribute to nearly 37 percent of the total recycled
water demand potential. The future developments form the second largest demand category
contributing to 26 percent of the total demand. Recycled water service to these large customers
and new developments will be the first priority when constructing the recycled water system.
The recycled water project for the City to provide all the potential recycled water users listed in
Table 4-3 will potentially be funded from local funds, federal and/or state grants and low-interest
loans obtained through the State Revolving Fund. In some cases, consultants have been
retained to provide engineering and environmental documentation services for the sub-regional
treatment facilities. The cost of providing recycled water, transmission infrastructure, and
ownership of distribution facilities has yet to be determined. The recycling program will address
a number of issues in the City’s service area. The need for additional collection and
transmission facilities and the need for additional treatment capacity will all contribute to these
programs.

4.4.2

Projected Recycled Water Demand

As shown in the previous section, the total average annual demand for recycled water is
estimated to be over 6,000 afy or 5.4 mgd.

4.5

Methods to Encourage Recycled Water Use

The City has yet to develop incentives to encourage recycled water use. The incentives
methods will be developed as implementation of the District’s recycled water program
progresses. The City may consider providing financial assistance to water users to offset the
costs of (1) on-site retrofits for recycled water use, (2) monitoring, enforcement and training for
recycled water use, (3) subsidizing recycled water users, and (4) delivery of recycled water at a
reduced rate or a rate less than that of potable water.
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Section 5: Water Quality
5.1

Overview

The quality of any natural water is dynamic in nature. This is true for the Mojave River water
and the imported State Water Project (SWP) water brought into the City of Hesperia/Hesperia
Water District service area via the Mojave Water Agency (MWA). During periods of intense
rainfall or snowmelt, routes of surface water movement are changed; new constituents are
mobilized and enter the water while other constituents are diluted or eliminated. The quality of
water changes over the course of a year. These same basic principles apply to groundwater.
Depending on water depth, groundwater will pass through different layers of rock and sediment
and leach different materials from those strata. Water quality is not a static feature of water,
and these dynamic variables must be recognized.
Water quality regulations also change. This is the result of the discovery of new contaminants,
changing understanding of the health effects of previously known as well as new contaminants,
development of new analytical technology, and the introduction of new treatment technology.
All water purveyors are subject to drinking water standards set by the U.S. Environmental
Protection Agency (EPA) and the California Department of Public Health (CDPH). Hesperia
Water District (HWD, District) extracts water from the Mojave River Groundwater Basin for
delivery. An annual Consumer Confidence Report (CCR) is provided to all residents who
receive water from the District. This report includes detailed information about the results of
quality testing of the water supplied during the preceding year (CCR, 2010).
Several state, regional and county agencies have jurisdiction and responsibility for monitoring
water quality and contaminant sites. Programs administered by these agencies include basin
management, waste regulation, contaminant cleanup, public outreach, and emergency spill
response.
This section provides a general description of the water quality of both imported water and
existing groundwater supplies. A discussion of potential water quality impacts on the reliability of
these supplies is also provided.

5.2

Imported Water Quality

The Mojave Water Agency (MWA) is the Hesperia Water District’s wholesale supplier for SWP
water. MWA provides imported SWP water to agencies within its service area. The source of
SWP water is rain and snow from the Sierra Nevada, Cascade, and Coastal mountain ranges.
This water travels to the Sacramento-San Joaquin Delta, which is a network of natural and
artificial channels and reclaimed islands at the confluence of the Sacramento and San Joaquin
rivers. The Delta forms the eastern portion of the San Francisco estuary, receiving runoff from
more than 40 percent of the state’s land area. It is a low-lying region interlaced with hundreds of
miles of waterways. From the Delta, the water is pumped into a series of canals and reservoirs,
which provides water to urban and agricultural users throughout the San Francisco Bay Area
and Central and Southern California. MWA receives SWP water at four locations off the
aqueduct. The first of four turnouts to the MWA service area is located at Sheep Creek, which
is essentially a stub out in the Phelan Area and not used at this time. Second is the Mojave
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River turnout, also known as the White Road Siphon, located southwest of the City of Victorville
and serves the Mojave River Pipeline. SWP water is transported to the Mojave River
Groundwater Basin via the Mojave River Pipeline, which extends approximately 76 miles from
the California Aqueduct to recharge sites along the Mojave River. The large-diameter pipeline
project was started in 1996 and completed in 2006 to deliver up to 45,000 afy to the Mojave
Basin Area to offset growing depletion of native water supplies caused by the region’s growth
and the overpumping of groundwater. There are four groundwater recharge basins that have
been constructed at Hodge, Lenwood, Daggett/Yermo, and Newberry Springs.
MWA uses the imported water supply for recharge into the Mojave River Groundwater Basin.
The District withdraws all of its water from the Alto subarea of the Mojave River Groundwater
Basin.
One important property of SWP water is the mineral content. SWP water is generally low in
dissolved minerals, such as calcium, magnesium, sodium, potassium, iron, manganese, nitrate,
and sulfate. Most of these minerals do not have health based concerns. Nitrate is the main
exception, as it has significant health effects for infants; however, the nitrate content of SWP
water is very low. Also of significance is the chloride content. Although not a human health risk,
chloride can have a negative impact on agricultural activities and regulatory compliance for local
sanitation agencies. The chloride content of SWP water varies widely from well over 100
milligrams per liter (mg/L) to below 40 mg/L, depending on Delta conditions.
Data regarding the quantity and quality of SWP water delivered to the MWA service area readily
available from the California Department of Water Resources (DWR). Although the quality of
SWP water varies seasonally, for the period between 2005 and 2009 the average total
dissolved solids (TDS) concentration has been approximately 268 mg/L for the Hesperia area.

5.3

Groundwater Quality

The HWD currently obtains its groundwater from eighteen (18) active wells in the Mojave River
Groundwater Basin. According to the City’s 2010 CCR, the water is regularly tested and treated
in compliance with all applicable state and federal regulations.
The HWD’s water system is carefully monitored on a continual basis for water quality and
safety. Bacteriological monitoring is conducted on a weekly basis to ensure that the water
delivered to the tap meets stringent state and federal standards. The system operation is
monitored by a remote radio system that provides operators with information on the status of
our wells, booster stations and reservoirs on a 24-hour basis. Remote radio read devices on the
water meters continues to increase operational efficiency.

5.4

Groundwater Protection

The general goal of groundwater protection activities is to maintain the groundwater and the
aquifer to ensure a reliable high quality supply. Activities to meet this goal include continued and
increased monitoring, data sharing, education and coordination with other agencies that have
local or regional authority or programs. The HWD currently operates eighteen (18) active
groundwater production wells. To increase its groundwater protection activities, the HWD has
been taking the following actions as presented below.
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5.4.1

Water Quality Monitoring

Since 1990, community water systems in California have been providing an Annual Water
Quality Report to customers under regulations adopted in 1989 by the CDPH. However, the
1996 amendments to the Federal Safe Drinking Water Act and recently adopted federal
regulations now require a “Consumer Confidence Report.” In addition, California law now
requires a similar report to consumers.
This report must contain information on the quality of water delivered by the system and
characterize any risks from exposure to contaminants detected in the drinking water.
Contaminant levels have previously had a MCL. The Federal Government has now established
a Maximum Contaminant Level Goal (MCLG) for each constituent that has an MCL. The State
of California is currently establishing their own Public Health Goal (PHG) for each of the same
contaminants. Where the State has not yet set a PHG, the requirement levels noted in the
tables on the following pages refer to the federal MCLG.

5.4.2

Wellhead Protection

Since California has not developed a wellhead protection program, the groundwater portion of
the Drinking Water Source Assessment and Protection (DWSAP) Program serves as the
wellhead protection program for the State since 1999. The Program consists of drinking water
source assessment and source water protection elements. For example, activities such as
inventory of Possible Contaminating Activities (PCAs) and vulnerability analysis are part of a
complete DWSAP that target protecting the water resources.

5.4.3

Identification and Destruction of Abandoned Wells

The presence of abandoned groundwater wells represents a potential hazard to the quality of
the groundwater basin. Abandoned and improperly destroyed wells can act as conduits for
contaminants to reach drinking water supplies. It is vital for the long-term protection of the basin
that abandoned wells be located and destroyed.
While it is the landowner’s responsibility to destroy an abandoned well, local water agencies
should be proactive about making sure that abandoned wells are in fact destroyed. The
destruction of abandoned groundwater wells should be performed in accordance with state
standards. California Water Code Section 13750.5 requires that those responsible for the
destruction of water wells possess a C-57 Water Well Contractor’s License. Whenever a water
well is destroyed, a report of completion must be filed with the California DWR within 60 days of
the completion of the work. The San Bernardino County (County) Department of Public Health,
Division of Environmental Health Services is responsible for permitting and inspecting
construction and destruction of wells.
For all functional and abandoned wells, a “well site control zone,” the area immediately
surrounding the well alternatively referred to as the “wellhead,” needs to be established. The
purpose of this zone is to provide protection from vandalism, tampering, or other threats at the
well site. The size of this zone can be determined by using a simple radius, or an equivalent
area. The well site control zone should be managed to reduce the possibility of surface flows
reaching the wellhead and traveling down the unprotected casing. CDPH recommends a
minimum radius of 50 feet for well site control zones for all public water systems in the state.
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The Program applies to the abandoned wells as well as functional activities that could
potentially lead to “source water contamination” according to EPA regulations.

5.4.4

Hazardous Materials Response

Currently, county hazardous materials teams handle responses to hazardous materials
incidents. Increased coordination between the HWD and hazardous materials teams will allow
for assessment of the potential for chemical spills to impact groundwater sites. HWD has
established protocols for staff in its “Emergency Response Plan.”

5.5

Water Quality Impacts on Reliability

The quality of water dictates numerous management strategies a water purveyor will implement,
including, but not limited to, the selection of raw water sources, treatment alternatives, blending
options, and modifications to existing treatment facilities. Maintaining and utilizing high quality
sources of water simplifies management strategies by increasing water supply alternatives,
water supply reliability, and decreasing the cost of treatment. The source water supplies are of
good quality for the District. Maintaining high quality source water allows for efficient
management of water resources by minimizing costs.
Maintaining the quality of water supplies increases the reliability of each source by ensuring that
deliveries are not interrupted due to water quality concerns. A direct result from the degradation
of a water supply source is increased treatment cost before consumption. The poorer the quality
of the source water, the greater the treatment cost. Groundwater may degrade in quality to the
point that is not economically feasible for treatment. In this scenario the degraded source water
is taken off-line. This in turn can decrease water supply reliability by potentially decreasing the
total supply and increasing demands on alternative water supplies.
Currently, water quality does not affect water supply reliability in the Hesperia service area.
Maintaining the current level of quality is vital to maintaining a reliable water supply.
The District prides itself on providing its customers a safe, reliable water supply. The goal of the
District’s monitoring program is to detect long-term changes in groundwater quality. This
includes detection of poor quality water. By identifying the occurrence of reduced quality
groundwater, mitigation actions can be taken to mitigate the elements creating the poorer
quality water which will help maintain long-term water supply reliability.
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Section 6: Reliability Planning
6.1

Overview

The Act requires urban water suppliers to assess water supply reliability that compares total
projected water use with the expected water supply over the next twenty-five years in five year
increments. The Act also requires an assessment for a single dry year and multiple dry years.
This chapter presents the reliability assessment for the Hesperia Water District (HWD, District)
service area.
This Plan helps the District to achieve this goal of providing its customers safe and reliable
water even during dry periods based on a conservative water supply and demand assumptions
over the next 25 years, as discussed in the following sections.

6.2

Reliability of Water Supplies

Each water supply source has its own reliability characteristics. In any given year, the variability
in weather patterns around the state may affect the availability of supplies to the HWD’s service
area differently. For example, from 2000 through 2002, southern California experienced dry
conditions in all three years. During the same period, northern California experienced one dry
year and two average years. Typically for water management in southern California local
groundwater supplies are used to a greater extent when imported supplies are less available
due to dry conditions in the north, and larger amounts of imported water supplies are used
during periods when northern California has wetter conditions. This pattern of “conjunctive use”
has been in effect since State Water Project (SWP) supplies first came to the Hesperia area in
1978. SWP supplies have supplemented the overall supply of the HWD service area, which
previously depended solely on local groundwater supplies.
Per the Mojave Basin Area Judgment, HWD has been assigned Base Annual Production (BAP)
rights of 13,688 afy, as summarized in Table 3-3. Also, the Mojave Water Agency (MWA), the
Watermaster for the Judgment, has contracted with the California Department of Water
Resources (DWR) for delivery of SWP water, providing an imported water supply for recharging
the Mojave River Groundwater Basin. While the variability in SWP supplies affects the ability of
MWA to meet the overall water supply needs for the service area; for the District, the added
SWP supply is recharged into the groundwater basin in wet and dry years, thus providing
needed stability to the adjudicated groundwater basin.
As discussed in Section 3.1 of this Plan, each SWP contractor’s Water Supply Contract contains
a Table A amount that identifies the maximum amount of water that contractor may request.
However, the amount of SWP water actually allocated to contractors each year is dependent on
a number of factors than can vary significantly from year to year. The primary factors affecting
SWP supply availability include hydrologic conditions in northern California, the amount of water
in SWP storage reservoirs at the beginning of the year, regulatory and operational constraints,
and the total amount of water requested by the contractors. The availability of SWP supplies to
MWA and the other SWP contractors is generally less than their full Table A amounts in many
years and can be significantly less in very dry years.
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6.3

Average, Single-Dry, and Multiple-Dry Year Planning

Currently, the HWD has one source of water supply – groundwater from the adjudicated Mojave
River Groundwater Basin. This supply is available to meet demands during average, single-dry,
and multiple-dry years. The following sections elaborate on the supply available to HWD during
each of the various dry year conditions and what supplies can be expected. Each subsection
will explain the criteria used for estimating single-dry and multiple dry supplies that are then
used in the comparison tables in Section 6.4.

6.3.1

Local Supplies

The HWD local water supplies include groundwater and recycled water in the future. The
following subsections discuss how the estimates for each local supply source were derived for
average, single-dry and multiple-dry year periods.
6.3.1.1

Groundwater

As previously discussed in Section 3.1, the sole source of supply for HWD is groundwater. In
both dry year conditions (single-dry year and multiple-dry years), the groundwater supply is
assumed to remain 100 percent available because the long-term average of the groundwater
basin includes dry periods, and any single or multiple-year dry cycle does not impact the longterm yield of the basin.
6.3.1.2

Recycled Water

Since recycled water is produced from wastewater, this source has the advantage of
consistently being available during any type of average, single-dry, or multiple-dry year.
Therefore, once the recycled water is available in 2015, the supply is assumed to remain 100
percent available during all dry year conditions. The recycled water facilities for HWD are
discussed in Chapter 4 of this Plan.

6.4

Supply and Demand Comparisons

The available supplies and water demands for HWD’s service area were analyzed to assess the
service area’s ability to satisfy demands during three scenarios: an average water year, singledry year, and multiple-dry years. The tables in this section present the supplies and demands
for the various drought scenarios for the projected planning period of 2010-2035 in five year
increments. Table 6-1 presents the base years for the development of water year data.
Tables 6-2, 6-3, and 6-4 at the end of this section summarize, respectively, Average Water
Year, Single-Dry Water Year, and Multiple-Dry Year supplies.
TABLE 6-1
BASIS OF WATER YEAR DATA
Water Year Type
Average Water Year
Single-Dry Water Year
Multiple-Dry Water Years

Page 6-2

Base Years
Average
1977
1931-1934

Historical Sequence
1922-2003
---
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6.4.1

Average/Normal Water Year

Table 6-2 summarizes HWD’s water supplies available to meet demands over the 25-year
planning period during an average/normal year. As presented in the table, HWD’s water supply
is broken down into existing and planned water supply sources. Demands are shown with the
effects of an assumed urban demand reduction (conservation) resulting from SBX7-7 imposed
reductions.

6.4.2

Single-Dry Year

The water supplies and demands for HWD’s service area over the 25-year planning period were
analyzed in the event that a single-dry year occurs, similar to the drought that occurred in
California in 1977. Table 6-3 summarizes the existing and planned supplies available to meet
demands during a single-dry year. Demand during dry years was assumed to increase by
10 percent due to increased irrigation needs.

6.4.3

Multiple-Dry Year

The water supplies and demands for HWD’s service area over the 25-year planning period were
analyzed in the event that a four-year multiple-dry year event occurs, similar to the drought that
occurred during the years 1931 to 1934. Table 6-4 summarizes the existing and planned
supplies available to meet demands during multiple-dry years. Demand during dry years was
assumed to increase by 10 percent.

6.4.4

Summary of Comparisons

As shown in the analyses above, HWD has adequate supplies to meet demands during
average, single-dry, and multiple-dry years throughout the 25-year planning period.
TABLE 6-2
PROJECTED AVERAGE/NORMAL YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Local Supplies(a)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(a)
Recycled Water
Total Supplies
Total Adjusted Demand(b)

2010

2015

2020

2025

2030

2035

13,595
13,595

17,100
17,100

17,309
17,309

18,878
18,878

20,448
20,448

22,017
22,017

0
13,595
13,595

560
17,660
17,660

1,120
18,429
18,429

1,680
20,558
20,558

2,240
22,688
22,688

2,800
24,817
24,817

Notes:
(a) Taken from Chapter 3 Water Resources, Table 3-1.
(b) Conservation is assumed in demands using SBX7-7. See Chapter 2 Water Use, Table 2-7.
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TABLE 6-3
PROJECTED SINGLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Local Supplies(a)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(a)
Recycled Water Projects
Total Supplies
Total Adjusted Demand(b)

2010

2015

2020

2025

2030

2035

14,955
14,955

18,866
18,866

19,152
19,152

20,934
20,934

22,717
22,717

24,499
24,499

0
14,955
14,955

560
19,426
19,426

1,120
20,272
20,272

1,680
22,614
22,614

2,240
24,957
24,957

2,800
27,299
27,299

Notes:
(a) Taken from Chapter 3 Water Resources, Table 3-1.
(b) Conservation is assumed in demands using SBX7-7. See Chapter 2 Water Use, Table 2-7. Also assumes
increase in total demand of 10 percent during dry years.

TABLE 6-4
PROJECTED MULTIPLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source(a)
Existing Supplies
Local Supplies(b)
Groundwater (Mojave)
Total Existing Supplies
Planned Supplies(b)
Recycled Water Projects
Total Supplies
Total Adjusted Demand(c)

2010

2015

2020

2025

2030

2035

14,955
14,955

18,866
18,866

19,152
19,152

20,934
20,934

22,717
22,717

24,499
24,499

0
14,955
14,955

560
19,426
19,426

1,120
20,272
20,272

1,680
22,614
22,614

2,240
24,957
24,957

2,800
27,299
27,299

Notes:
(a) Supplies shown are annual averages over four consecutive dry years (unless otherwise noted).
(b) Taken from Chapter 3 Water Resources, Table 3-1.
(c) Conservation is assumed in demands using SBX7-7. See Chapter 2 Water Use, Table 2-7. Also assumes
increase in total demand of 10 percent during dry years.

Page 6-4

Hesperia Water District, 2010 Urban Water Management Plan - Final

Kennedy/Jenks Consultants

Section 7: Demand Management Measures
7.1

Overview

This chapter describes the water Demand Management Measures (DMMs) implemented by the
City of Hesperia (City) as part of the effort to reduce water demand.
The DMMs specified in the UWMP Act are the same as the California Urban Water
Conservation Council’s (CUWCC) Best Management Practices (BMPs). Although the City is not
a signatory to the CUWCC’s Memorandum of Understanding Regarding Urban Water
Conservation in California (MOU UWCC), the UWMP Act requires compliance with the DMMs.
The City is subject to the Urban Water Management Planning Act, Assembly Bill (AB) 1420 and
the SBX7-7 requirement, and follows the MOU UWCC for guidance on implementing the DMMs.
The City realizes the importance of DMMs to ensure a reliable future water supply and is
committed to implementing water conservation to maximize sustainability in meeting future
water needs for its customers.

7.2

Conservation Program Background

Water conservation is important in the High Desert area of Southern California due to the
limited groundwater supply. In its 2008 Water Master Plan (WMP), the City identified several
existing and planned water conservation measures to help manage increasing water demands
caused by rapid growth. In addition to pressures on water supply, conservation was identified as
an opportunity to reduce the amount and size of proposed future facilities. Plans for about 10percent demand reduction by 2022 and up to 20-percent demand reduction by 2032 were
analyzed to determine the potential.
The City is a member of the Alliance for Water Awareness and Conservation (AWAC), formed in
2003 to develop a regional water conservation program. The goal of the program is to reduce
regional water use by 15 percent gross per capita by 2015. One of the aims of the AWAC is to
provide “local communities with tools to effectively reduce per capita consumption to targeted
goals.” The City implements a number of the DMMs with assistance from AWAC.

7.3

Implementation Levels of DMMs

The following sections describe the various programs and conservation activities implemented
by the City.

7.3.1

Foundational DMMs

The new category of foundational DMMs is a significant shift in the revised MOU UWCC and the
UWMP Act, and agencies are expected to implement them as a matter of their regular course of
business. The foundational DMMs are in two categories: Utility Operations, which covers
metering, water loss control, pricing, conservation coordinator, wholesale agency assistance
programs, and water waste ordinances, and Public Education, which addresses public outreach
and school education programs. The City is implementing all of the Foundational BMPs as
required in the revised MOU UWCC and UWMP Act.
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7.4

Utility Operations

7.4.1

Operations Practices

7.4.1.1

Conservation Coordinator (formerly DMM 12)

The City has two full time water conservation coordinators.
7.4.1.2

Water Waste Prevention (formerly DMM 13)

The City adopted Section 14.18.020 of the City’s Water Code (Appendix F) preventing wasteful
use of water, in 1990. The City’s Water Code prohibits consumers from knowingly permitting
leaks or wasting water. The City may discontinue service if conditions are not immediately
corrected after giving the consumer notice.
Ordinance No. 31, adopted by the City on April 26, 1990, outlines actions to address emergency
or drought-related water shortages. Under a Stage 2, Threatened Water Supply Storage
scenario, exterior landscape plans for new multi-family, commercial and industrial development
must include use of drought-resistant plants and turf, limit turf area to 20 percent of landscaped
area, use timed irrigation systems, and be approved by the City prior to starting water service.
In an effort to make customers aware of wasted water runoff from their properties the
Conservation Specialist will contact customers if they see a violation taking place. Often the
Conservation Specialist will leave a door hanger containing the California Municipal Code
8.32.030(E) and 8.32.040(D) which refers to health and safety as well as improper maintenance
of landscaping or irrigation systems.

7.4.2

Water Loss Control (formerly DMM 3)

The City has completed AWWA’s M36 Water Loss analysis, which consists of a component
analysis of leaks into “revenue” and “non-revenue” categories, among others, and an economic
analysis of recoverable loss (Figure 7-1). Results of the preliminary audits show a water audit
validity score of 85 for both and an Infrastructure Leakage Index (ILI) of 0.55.
The City’s maintenance program also helps minimize water losses. This program helps keep
the City production system in optimal condition, thus reducing water losses. This program
includes, among other things, daily inspections of water wells and pumping equipment, weekly
inspections of water tanks and exercising critical system valves. The City also calibrates its
production meters annually.
A validity score between 71 and 90 indicates that the validity of the data is good, with some
opportunity for refinement. According to general guidelines, an ILI below 1.0 indicates very low
leakage levels among the top performing utilities or possible flaws in the data. The audit
highlights some strengths and weaknesses of the system. The City is evaluating the preliminary
results and recommendations of the audit.
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FIGURE 7-1
2010 WATER BALANCE
AWWA WLCC Free Water Audit Software: Water Balance
Copyright © 2010, American Water Works Association. All Rights Reserved.

WAS v4.2

Water Audit Report For:

Report Yr:

Hesperia Water Department

2010

Water Exported
Billed Water Exported

0.000
Billed Authorized Consumption

Billed Metered Consumption (inc. water
exported)

Revenue Water

4,444.760
Authorized
Consumption

Own Sources

4,444.760

4,444.760

Billed Unmetered Consumption

0.000

(Adjusted for
known errors)

4,503.369

Unbilled Metered Consumption
Unbilled Authorized Consumption

0.000
58.609

4,688.710

Non-Revenue Water
(NRW)

Unbilled Unmetered Consumption

58.609
Water Supplied

243.950

Unauthorized Consumption

11.722

Apparent Losses

4,688.710

57.618

Customer Metering Inaccuracies

44.897
Systematic Data Handling Errors

1.000

Water Losses
Water Imported

0.000

Leakage on Transmission and/or
Distribution Mains

185.341
Real Losses

Not broken down

127.723

Leakage and Overflows at Utility's
Storage Tanks

Not broken down
Leakage on Service Connections

Not broken down

7.4.3

Metering with Commodity Rates for all New Connections and
Retrofit of Existing Connections (formerly DMM 4)

All of the City’s customers are metered and billed with commodity rates. Customers are billed
bimonthly.

7.4.4

Retail Conservation Pricing (formerly DMM 11)

Customers with 3/4” to 1” meters are billed bimonthly according to a four-tier rate schedule,
those with meters 1.5” or larger are charged a uniform block rate. The City’s water revenues are
shown in Table 7-1. The volumetric revenue category includes some Water Capital Surcharges
from 2006 through 2008 which the City is unable to isolate from the water sales revenues. The
Water Capital Surcharge is the fixed charge for having access to the water system. For the
years 2005‐06 through 2007‐08 part of the Capital Surcharge was included in the Water Sales
revenue. In 2008‐09, the full amount of this revenue was recorded as the Availability Charge
and no longer included in the volumetric category.
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TABLE 7-1
WATER REVENUE FROM VOLUMETRIC CHARGES
2006

2007

2008

2009

2010

Total
Revenue

$ 13,067,625

$ 14,485,206

$ 13,886,590

$ 14,281,225

$ 14,194,844

Volumetric
Revenue*

$ 11,319,259

$ 12,614,806

$ 11,977,066

$ 9,655,326

$ 8,437,103

68%

59%

Percentage
Volumetric

87%
87%
86%
* Prior to 2009, the volumetric category included some fixed charges.

In 2009 the volumetric rate is 68 percent and in 2010 it drops to 59 percent of total revenues. A
few factors have contributed to this low volumetric use:
1. Between 2007 and 2010 sales fell by about 26 percent; the volumetric portion dropped
significantly, although the fixed charges did not. Reasons for this drop in sales include
economic conditions, high levels of home foreclosures and drought conditions.
2. In 2007 the City developed a 5 year rate study that included the development of a
conservation rate structure, but prior to the 70 percent threshold requirement.
The City expects that as the economy rebounds and drought ends, the volumetric sales will do
the same and meet the required 70 percent threshold. Furthermore, a new study will be
developed in 2012 and will incorporate the 70 percent threshold.

7.5

Education (formerly DMMs 7 and 8)

7.5.1

Public Information Programs (formerly DMM 7)

The City participates and promotes water conservation through a variety of information
programs and media outlets (Table 7-2). Local public events that the City participates in include
Hesperia Days, Garden Party, Children’s Science Fair, and High Desert Communities Expo.
Information is also distributed in brochures, on radio and television, through school
presentations and videos, and on websites.
As a member of the Alliance for Water Awareness and Conservation (AWAC), the City has
access to a variety of informational brochures promoting water conservation, developed by the
group. These brochures are available at city counters, bill payment and collection centers, the
Chamber of Commerce, community events, and new model homes. These brochures are also
included with the customer’s bills semi-annually and upon customers’ request.
The City provides water conservation information through its new homeowner’s packet which
includes a water-efficient landscaping guide. The City also has a web site which provides water
conservation
tips
and
information
on
high
desert
landscaping.
(http://cahesperia.civicplus.com/index.aspx?NID=497).
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The Education Committee provides free workshops to the public as well as landscapers and
developers.
TABLE 7-2
SUMMARY OF OUTREACH ACTIVITIES
Item

2006

2007

2008

2009

2010

2

2
N/A
8
6
2 days
3 days
8
3,200

2
8
10
8
2 days
3 days
10
3,642

2
8
14
7
2 days
3 days
12
3,500

2
3
9
4
2 days
3 days
12

Bill Inserts / Newsletters / Brochures
Bill showing current water usage in
comparison with prior year usage
AWAC Workshops
AWAC Meetings
EXPO Meetings
Hesperia Days
Desert Communities Water Expo
Community Event Participation
Coloring Contest Participants
Note: (a)

3,500-4,000 participants projected for 2010 Water Conservation Coloring Contest.

7.5.2

School Education Programs (formerly DMM 8)

(a)

The City’s Water Conservation Specialist is currently chairperson on the Alliance for Water
Awareness and Conservation (AWAC) Education Committee. The City provides classroom
presentations and distributes educational materials and activity books for classrooms
(Table 7-3).
The Conservation Department participates in local school events such as the annual Read
across America Day, Serendipity Day, and Career Day. The Conservation Specialist also
sponsors art and coloring contests for K-12 students.
TABLE 7-3
SUMMARY OF SCHOOL EDUCATION PROGRAMS
Total Number Of Classes
Coloring Contest Participants

7.6

2006
NA
NA

2007
8
3,200

2008
10
3,642

2009
12
3,500

2010
5
4,000

Programmatic DMMs

The following sections describe the programs being implemented in the service area. The cost
effectiveness calculations are compared with the City’s avoided cost of $436/AF.

7.6.1 Residential DMMs
Over 85 percent of water use in the City is residential, and 60 percent of that is for outdoor use.
7.6.1.1

Residential Assistance Program (formerly DMMs 1 and 2)

The City has an audit program targeting high-use Single Family (SF) and Multi-family (MF)
customers that are identified based on billing data; these customers are contacted and offered
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free audits. Audits are also offered to walk-in customers at the local Customer Service Area
office.
During an audit the water conservation specialist will asses both the indoor and landscape uses
on the property, identify leaks and educate the customer about ways to improve efficiency. A
free conservation kit is also offered to the customer, which contain low-flow shower heads, sink
aerators, pistol grip hose nozzles, and leak detection tablets.
The City also conducts a “runoff rover” program, where the conservation specialist identifies
properties with excessive landscape runoff by driving around town during early morning hours.
The specialist meets with the owner and landscaper to discuss resolution of the problem and
how to monitor their landscape infrastructure for leaks. While the City is not currently exercising
its right to discontinue service as per its Water Waste Ordinance No. 14.18.020, the
conservation specialist maintains a log of offenders.
The number of surveys offered and provided to customers, as well as the number of devices
distributed is provided in Table 7-4.
TABLE 7-4
RESIDENTIAL SURVEYS AND RETROFITS

Surveys Completed
Runoff investigations

2006

2007

2008

2009

2010

N/A
N/A

30
140

53
78

32
68

21
38

The City would need to provide about 255 audits a year for 10 years for a level of activity that
meets the requirements of the DMM. The City is filing a cost effectiveness exemption for the
BMP requirement based on a benefit: cost ratio of about 0.4. The analysis is presented in Table
7-5 and combines both the indoor and outdoor surveys, because they are typically performed
together. A savings of 0.045 afy, decay rate of 10 percent and administration rate of 25 percent
were used to calculate the cost effectiveness. The first two of these assumptions are based on
the CUWCC estimates from Research and Evaluation Committee Report (8/13/09); the CUWCC
recommends a decay rate of 25 percent however the City felt that if the program were targeted
towards higher users, the savings would be perpetuated longer. The administrative costs
include all associated expenses such as customer contact, inspection scheduling, marketing
materials and follow up.
TABLE 7-5
COST EFFECTIVENESS OF RESIDENTIAL AND LANDSCAPE SURVEYS
Cost Effectiveness Summary
$100,560
Total Costs
$38,668
Total Benefits
0.38
Benefit/Cost
2.9%
Discount Rate
25 years
Time Horizon
$940
Cost of Water
107
Water Savings (afy)
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7.6.1.2

Landscape Water Surveys (formerly DMMs 1)

Landscape water surveys are included in the residential water audits. The City is filing a costeffectiveness exemption on this BMP requirement; see Table 7-5 for the analysis.
7.6.1.3

High-Efficiency Clothes Washers (HECWs)

The City, in partnership with Mojave Water Agency (MWA), offers rebates valued at $175 to
qualified customers who replace existing high water using clothes washers with the Energy Star
rated HECWs with a water factor of 6.0 or less. Between 2008 and 2010, the City provided 251
rebates, for a savings of about 4.6 afy. The number of HECW rebates provided to the City’s
customers in the past 5 years is provided in Table 7-6. The City needs to provide about 170
HECW rebates per year for 10 years in order to be compliant with the requirement of the DMM.
TABLE 7-6
HECW REBATES

HECW Rebates

2006
N/A

2007
N/A

2008
71

2009
120

2010
220

The City is filing a cost effectiveness exemption for the BMP requirement based on a benefit:
cost ratio of 0.65. The analysis is presented in Table 7-7 and combines both the indoor and
outdoor surveys, because they are typically performed together. A savings of 0.031 afy, decay
rate of 8 percent, rebate of $150 and administration rate of 25 percent were used to calculate
the cost effectiveness. These first two of these assumptions are based on the CUWCC
estimates from Research and Evaluation Committee Report (8/13/09). The administrative costs
include all associated expenses such as customer contact, marketing materials, rebate
processing and follow up.
TABLE 7-7
COST EFFECTIVENESS OF HECW PROGRAM
Cost Effectiveness Summary
$31,926
Total Costs
$20,645
Total Benefits
0.65
Benefit/Cost
2.9%
Discount Rate
25 years
Time Horizon
$546
Cost of Water
58
Water Savings (afy)

7.6.1.4

Water Sense Specification (WSS) toilets (formerly DMM 14)

The City in partnership with MWA offers High Efficiency Toilets (HET) to customers living in
single family dwellings built prior to 1992. The high efficiency toilets use 1.28 gallon per flush
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(gpf) and the pre-1992 toilets use 3.5 gpf or more. Between 2008 and 2010, the City provided
686 HET rebates, and 81 free Ultra low Flow Toilets (ULFTs).
Additionally, the City Water Efficiency Rewards Program provides ULFTs, which use 1.6 gpf, to
low income households. The Water Efficiency Rewards Program is offered to lower income
residents to encourage a permanent reduction in the amount of water used inside and outside
the home. The program offers one ULFT per household, Rain Sensors and conservation kits.
Qualifying applicants are contacted as to the date and time that they can pick up their toilets.
The number of HET and ULFT rebates provided to the City’s customers is provided in Table 78.
TABLE 7-8
TOILET REBATES

HET Rebates
ULFT Rebates

2006

2007

2008

2009

2010

Total

2020
Savings (AF)

N/A

N/A

200
20

228
49

258
12

686
81

136
13

The City is on track with the requirements on this DMM; assuming a retrofit on resale rate of 4
percent the City needs to provide about 140 rebates per year for 10 years. The total water
savings from this program is estimated to be 157 AF by 2020. The City intends to continue
implementing the HET program at current levels.
7.6.1.5

WSS for New Residential Development

The City does not currently have any WSS development ordinance nor does it offer
development incentives to promote WSS fixtures for new development.
Integration of Water Sense Specification (WSS) fixtures for new development will be
accelerated by the 2010 California Green Building Standards Code (CAL Green Code), which
became effective in January 2011. The Code sets mandatory green building measures,
including a 20 percent reduction in indoor water use, as well as dedicated meter requirements
and regulations addressing landscape irrigation and design. Local jurisdictions, at a minimum,
must adopt the mandatory measures; the Code also identifies voluntary measures that set a
higher standard of efficiency for possible adoption.
7.6.1.6

Additional Residential Programs

Cash for Grass
The City, in partnership with MWA, offers property owners an incentive to remove lawn and
replace it with water-efficient landscaping through the Cash for Grass Program. Beginning in
February 2008, rebates were offered to customers and property owners at $0.50 per square foot
to replace lawn with eligible low water-use landscaping. Residential landscape conversion
rebates were offered for up to 6,000 square feet and CII landscape conversion limits up to
20,000 square feet. To date about 176 rebates have been issued, 349,000 square feet of turf
have been replaced and about 59 afy of water has been saved.
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7.6.2 Commercial, Industrial, and Institutional (CII) (formerly DMM 9)
Less than 15 percent of the City’s water use is CII and therefore it has not been a focus of
conservation programs to date. To meet the DMM requirements, the City needs to reduce its CII
use by 10 percent or about 3 afy for 10 years. The City will meet the requirement by identifying
its largest CII users and contacting them directly with an offer of free water audits. The City will
also expand its existing rebates to include CII customers.

7.6.3 Landscape
Metered landscape uses only account for about 2 percent of total City use. The City offers free
public workshops to CII customers addressing water runoff, conservation, desert garden
planting and drip irrigation installation. Professionals in the field of irrigation, desert plants and
landscaping are often guest speakers at these events. This program is offered in partnership
with AWAC. The City is filing a cost-effectiveness exemption, with cost: benefits ranging from
0.1 to 0.4 (Table 7-9).
TABLE 7-9
COST-EFFECTIVENESS OF LANDSCAPE PROGRAMS

Large Landscape
Program
Weather Based Irrigation
Controllers (WBICs)
Rebates
WBICs Direct Install
Precision Nozzles Distr.
Dedicated Irrigation
Surveys

7.7

Estimated
Device
Savings

Lifetime Cumulative
Value of Annual
Water
Saved
Costs Benefit/
Savings
Water ($)
($)
Cost
(AF)

Cost of
Saved
Water
($/AF)

20%
20%
0.002
AF/unit

3
3

1,200
1,200

5,558
18,525

0.2
0.1

1,674
5,581

22

8,694

11,115

0.8

502

20%

4

1,551

4,043

0.4

1,001

SBX7-7 Compliance

From Chapter 2, the City’s SBX7-7 requirement is 186 and 165 gpcd in 2015 and 2020,
respectively. The City has already achieved this goal, with usage in 2009 at 156 gpcd.
Per capita demand in the City has been on the downwards trend since the late 1990s (Table 24). However, the City recognizes that some of the recent reductions in demand are attributable
to a combination of dry year restrictions and economic conditions. The City is therefore
committed to continuing its conservation programs and planned efforts in order to meet and
maintain its SBX7-7 and DMM requirements.
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Section 8: Water Shortage Contingency Planning
8.1

Overview

Water supplies may be interrupted or reduced significantly in a number of ways, such as a
drought which limits supplies, an earthquake which damages water delivery or storage facilities,
a regional power outage, or a toxic spill that affects water quality. This chapter of the Plan
describes how the Hesperia Water District (HWD, District) plans to respond to such
emergencies so that emergency needs and are met promptly and equitably.
The HWD has developed a policy for addressing water shortage emergencies. This policy was
adopted by the Hesperia Water District Board of Directors as Ordinance No. 31 on April 26,
1990. The Ordinance (also known as the City Water Code 14.40 Water Conservation
Emergency Plan) (Appendix G) sets forth a three-stage Water Shortage Contingency Plan
(Contingency Plan) for the conservation of water. The Contingency Plan includes voluntary and
mandatory conservation measures. Prohibitions, penalties and financial impacts of shortages
have been developed by the HWD and are summarized in this chapter.

8.2

Coordinated Planning

The HWD has water rights to the adjudicated Mojave River Groundwater Basin (Basin). The
Mojave Water Agency (MWA) serves as the Watermaster for the Basin and sets the Base
Annual Production (BAP) and Free Production Allowance (FPA) amounts. The Basin’s
groundwater supply is replenished by MWA purchasing imported State Water Project (SWP),
when available, and recharging it into the Basin. During past shortages, the HWD has managed
to meet all their demands by pumping groundwater only.
Water distribution systems are often connected to neighboring water systems to allow the
sharing of supplies during short-term emergencies or during planned shutdowns of a primary
supply source. Currently, the HWD has an emergency interconnection with the County of San
Bernardino Special District (Freeway Corridor).

8.3

Stages of Action to Respond to Water Shortages

Per Ordinance No. 31, the HWD has developed three stages of action to be taken in response
to water supply shortages up to 50 percent. The stages, demand reduction goals, and type of
program are listed in Table 8-1.
TABLE 8-1
WATER SUPPLY SHORTAGE STAGES AND REDUCTION GOALS
Stage

Shortage

Demand Reduction Goal

Type of Program

I

Normal Conditions
Threatened Water Supply
Shortage
Water Shortage Emergency

-

Voluntary Conservation Measures
Voluntary Restrictions and/or
Mandatory Conservation Measures
Mandatory Conservation Measures

II
III

25 Percent
50 Percent
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Emergency response stage actions become effective when the Board of Directors declares that
the HWD if unable to provide sufficient water supply to meet ordinary demands, to the extent
that insufficient supplies would be available for human consumption, sanitation, and fire
protection. The declaration will be based on their judgment concerning the degree of the
immediate or future supply deficiency.
•

Stage 1
During Stage 1, normal conditions shall be in effect as the HWD is able to meet all the
water demands of its customers. Users are encouraged to use water wisely, prevent the
water or unreasonable use of water, and to voluntarily reduce water consumption.

•

Stage 2
During Stage 2, in the event of a threatened water supply shortage which will affect the
District’s ability to provide water for ordinary domestic and commercial uses, the Board
of Directors will hold a public hearing given at least 10 days notice. The public will have
the opportunity to testify concerning the pending water supply shortage and the District
will determine the required conservation measures and restrictions. The Board may, by
Resolution, declare a water shortage condition to exist, and implement conservation
measures.

•

Stage 3
During Stage 3, in the event of an unforeseeable disaster or water emergency, such as
an earthquake or other major disruption in the water supply, the City Manager for
Hesperia is authorized to implement emergency provisions, after a public meeting is held
before the Board of Directors.

8.4

Minimum Water Supply Available During Next Three Years

The minimum water supply available during the next three years would occur during a threeyear multiple-dry year event between the years 2011 and 2013. As shown in Table 8-2, the total
supplies are approximately 14,000-16,000 afy during the next three years. When comparing
these supplies to the demand projections provided in Chapters 2 and 6 of this Plan, the HWD
has adequate supplies available to meet projected demands should a multiple-dry year period
occur during the next three years.
TABLE 8-2
ESTIMATE OF MINIMUM SUPPLY FOR THE NEXT THREE YEARS
Source
Existing Supplies(a)
Local Supply
Groundwater from Mojave GW Basin
Total Existing Supplies
Planned Supplies(a)
Recycled Water Projects
Total Supplies
Total Estimated Demands(b)

2011

Supply (AFY)
2012

2013

14,408
14,408

15,221
15,221

16,034
16,034

0
14,408
14,408

0
15,221
15,221

0
16,034
16,034

Notes:
(a)
See Table 3-1 in Chapter 3, Water Resources.
(b)
See Chapter 2 Water Use, Table 2-7.
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8.5
8.5.1

Actions to Prepare for Catastrophic Interruption
General

The Contingency Plan set forth by Ordinance No. 31 is designed for implementation during
drought conditions or extended unforeseen disasters resulting in long-term water shortages.
Other emergency situations could result in a temporary water shortage situation resulting from
earthquake, fire, or other disasters affecting the power supply or the distribution system, and
thus the HWD's ability to provide potable water.
The HWD has a backup power supply in place at critical locations throughout the distribution
system. A backup power source at every pump is not feasible due to economic constraints.
However, the HWD has portable generators that can be used to run pumps that transfer water
between pressure zones, and can be used to operate supply wells.
The HWD’s water system has a total of 14 reservoirs that have a total current storage capacity
of 64.5 million gallons (mg).
In the event of a natural or man-made disaster that could affect the HWD's ability to provide
potable water for up to 30 days, the following measures would be implemented as need:
•

The HWD's Boil Water Notification Program would be activated. The notice would be
provided to local radio stations and newspapers. The City of Hesperia Police
Department would be contacted to broadcast messages throughout neighborhoods.
Customers would be notified of supplemental sources of water for cooking and drinking.

•

Irrigation uses of water would immediately be prohibited. Enforcement would occur
through the City of Hesperia Police Department.

•

Local bottled water companies would be contacted to begin deliveries of potable water
tanks to selected sites within the HWD. The trucks would be manned by HWD personnel
to distribute water for drinking purposes.

A public information program would be initiated. A member of the HWD staff would appear on
local television and provide daily reports to the local newspaper and radio stations. Members of
the Board of Directors would speak to local service clubs and chamber of commerce.

8.5.2

Regional Power Outage Scenarios

For a major emergency such as an earthquake, Southern California Edison (Edison) has
declared that in the event of an outage, power would be restored within a 24 hour period. For
example, following the 1994 Northridge earthquake, Edison was able to restore power within
19 hours. Edison experienced extensive damage to several key power stations, yet was still
able to recover within a 24 hour time-frame.
To ensure the HWD has adequate emergency storage in their distribution system, numerous
scenarios were evaluated to identify which were considered reasonable emergency scenarios
that may occur within the HWD’s system. The following criteria were established as part of the
HWD’s 2008 Water Master Plan (2008 WMP):
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•

Loss of the largest water supply source in Zone 1 (Well 5A) and Zone 2 (Well 24) for
seven days under average day demand (ADD) conditions.

•

City-wide loss of power (electricity) for 24 hours under maximum daily demand (MDD)
conditions.

Therefore, the 2008 WMP Capital Improvement Project (CIP) list includes new facilities to
provide the HWD with necessary water stored in an emergency. To specifically address the
concerns of water outages due to loss of power, the 2008 WMP CIP list includes not only new
storage reservoirs, but six new emergency generators at booster pump stations, and six new
emergency generators for groundwater wells.

8.6

Mandatory Prohibitions During Shortages

Mandatory compliance measures enacted during a water shortage are more severe than
voluntary measures, produce greater savings, and are less costly to the HWD. The principal
drawback to these measures could result from customer resentment if the measures are not
seen as equitable. Therefore, such measures need to be accompanied by a good public
relations campaign. Mandatory measures in a Stage 3 water shortage emergency include
prohibition of:
•

Watering parks, school grounds, and golf courses.

•

Lawn watering and landscape irrigation.

•

Washing down driveways, parking lots, and other impervious surfaces.

•

Washing of vehicles, except when done by a commercial car wash establishment that
uses recycled or reclaimed water.

•

Filling or adding water to swimming pools, wading pools, spas, ornamental ponds,
fountains, and artificial lakes.

8.7
8.7.1

Consumptive Reduction Methods During Restrictions
Supply Shortage Triggering Levels

The HWD will manage water supplies to minimize the social and economic impact of water
shortages. The Plan is designed to provide a minimum 50 percent of normal supply during a
severe or extended water shortage.
Demand reduction stages may be triggered by a shortage of water due to a natural disaster or
other catastrophe. The guidelines for triggering the stages are listed in Table 8-3. However,
circumstances may arise where the HWD may deviate from these guidelines, such as in a case
where the Governor declares a water shortage emergency and/or institutes a statewide
rationing program.

Page 8-4
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TABLE 8-3
WATER REDUCTION TRIGGERING LEVELS
Stage
1
2
3

Percent Reduction Targets
25%
50%

Source: City of Hesperia 2005 UWMP.

8.7.2

Restrictions and Prohibitions

Specific use restrictions and prohibitions for each supply shortage taken from the HWD’s
Ordinance No. 31 are as follows:
•

•

•

Stage 1 (Normal Conditions)
-

Voluntary wise water use practices.

-

Mandatory time irrigation systems and drought-tolerant plants for new developments.

Stage 2 (Threatened Water Supply Shortage)
-

Prohibit runoff from irrigated landscapes.

-

Use of most efficient agricultural practices.

-

Development of conservation plans for commercial facilities.

-

Irrigation of parks, golf courses, and school grounds only between the hours of
11:00 P.M. and 5:00 A.M.

-

May restrict the domestic irrigation of exterior vegetation to specific hours of day or
days of week.

-

Require covers for swimming pools.

-

Prohibit washing driveways, sidewalks, and other hard surfaces with water.

-

Prohibit washing of vehicles, except with use of a hose equipped with automatic
shut-off device, or at a commercial car-washing facility.

-

Restaurants shall not serve drinking water to patrons unless requested.

Stage 3 (Water Shortage Emergency)
-

Prohibit washing driveways, sidewalks and other hard surfaces with water.

-

Prohibit irrigation of parks, school grounds, golf courses, lawns, and landscapes, as
well as at commercial nurseries.
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-

Prohibit filling of swimming pools, wading pools, spas, ornamental ponds, fountains,
and artificial lakes.

-

Suspension of issuance of new construction meter permits.

-

All existing construction meters shall be removed and/or locked.

-

Prohibit washing of vehicles, except when done at a commercial car wash using
reclaimed or recycled water.

-

Restaurants shall not serve drinking water to patrons unless requested.

8.7.3

New Demand

Prohibitions on new development may conflict with other policies and needs. However, if
existing customers are called upon to make sacrifices during a drought period, they may feel
that water agencies should concentrate on fulfilling current obligations rather than taking on new
customers.

8.8

Penalties for Excessive Use

Water Code 31029 makes any violation of Ordinance No. 31, which sets forth the three-stage
water shortage contingency plan, a misdemeanor and violators may be punished by
imprisonment, fine, or both. In addition to these criminal penalties, the following civil actions can
be initiated by the HWD:
•

First violation. A written warning of the violation shall be issued to the respective water
customer.

•

Second violation within 6 months. A $100 penalty will be imposed on the water
customer.

•

Third violation within 12 months. A monthly $200 penalty will be imposed on the
customer and will continue until the violation is corrected to the satisfaction of the HWD.

In addition, the General Provisions of the California Municipal Code states that the HWD may
begin an administrative proceeding against the customer to impose and collect the
administrative fine and the enforcement costs, if a notice of public nuisance has been issued to
the customer and corrective work specified in the notice has not been completed within
specified time.

8.8.1

Appeal Procedure

A customer that has been assessed a penalty for violating Ordinance No. 31 has the right to
hearing on the merits of the alleged violation. The request must be received with fifteen days of
the violation. The first hearing would take place with the City Manager, and the customer could
appeal to the Board of Directors.
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8.9

Financial Impacts of Actions during Shortages

The majority of operating costs for most water agencies are fixed rather than a function of the
amount of water sold. As a result, when significant conservation programs are undertaken, it is
frequently necessary to raise water rates because the revenue generated is based on lower
total consumption while the revenue required is basically fixed.
The HWD would make up for this deficit by reducing operating and maintenance expenses,
deferring some capital improvement projects until after the situation improves; deferring the
purchase of computers, upgrades, and publications: and using the funds held in reserve for
replacement of facilities.

8.10 Mechanism to Determine Reductions in Water Use
Water use is determined by meter records, which are read and recorded bi-monthly. The HWD
will use these devices to monitor the citywide actual reductions in water use.
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Appendix A
UWMP Checklist

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

1

2
3

UWMP Requirement

a

Provide baseline daily per capita water use, urban water use target, interim urban water use target, and compliance daily
per capita water use, along with the bases for determining those estimates, including references to supporting data.
Wholesalers: Include an assessment of present and proposed future measures, programs, and policies to help achieve the
water use reductions. Retailers: Conduct at least one public hearing that includes general discussion of the urban retail
water supplier’s implementation plan for complying with the Water Conservation Bill of 2009.

Hesperia Water
District

2.3, 2.4
1.3.2, Table 1-1,
Appendix B

4

Report progress in meeting urban water use targets using the standardized form.
Each urban water supplier shall coordinate the preparation of its plan with other appropriate agencies in the area, including
other water suppliers that share a common source, water management agencies, and relevant public agencies, to the
extent practicable.

5

An urban water supplier shall describe in the plan water management tools and options used by that entity that will
maximize resources and minimize the need to import water from other regions.

6

Every urban water supplier required to prepare a plan pursuant to this part shall, at least 60 days prior to the public hearing
on the plan required by Section 10642, notify any city or county within which the supplier provides water supplies that the
urban water supplier will be reviewing the plan and considering amendments or changes to the plan. The urban water
supplier may consult with, and obtain comments from, any city or county that receives notice pursuant to this subdivision.

1.3.3, notification
letters in
Appendix B.

7

The amendments to, or changes in, the plan shall be adopted and filed in the manner set forth in Article 3 (commencing with
Section 10640).

1.3.2

8

Describe the service area of the supplier

1.4, Figure 1-1

9

(Describe the service area) climate

1.5, Table 1-3

10

(Describe the service area) current and projected population . . . The projected population estimates shall be based upon
data from the state, regional, or local service agency population projections within the service area of the urban water
supplier . . .

11

. . . (population projections) shall be in five-year increments to 20 years or as far as data is available.

12

Describe . . . other demographic factors affecting the supplier's water management planning

1

TBD

1.3.1, 1.3.3
1.3.4

2.2, Tables 2-1, 22

Tables 2-1, 2-2

1.7

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

UWMP Requirement

a

Hesperia Water
District

13

Identify and quantify, to the extent practicable, the existing and planned sources of water available to the supplier over the
same five-year increments described in subdivision (a).

14

(Is) groundwater . . . identified as an existing or planned source of water available to the supplier . . .?

15

(Provide a) copy of any groundwater management plan adopted by the urban water supplier, including plans adopted
pursuant to Part 2.75 (commencing with Section 10750), or any other specific authorization for groundwater management.
I di t whether
Indicate
h th a groundwater
d t managementt plan
l been
b
adopted
d t db
by th
the water
t supplier
li or if th
there iis any other
th specific
ifi
authorization for groundwater management. Include a copy of the plan or authorization.

16

(Provide a) description of any groundwater basin or basins from which the urban water supplier pumps groundwater.

17

For those basins for which a court or the board has adjudicated the rights to pump groundwater, (provide) a copy of the
order or decree adopted by the court or the board

18

(Provide) a description of the amount of groundwater the urban water supplier has the legal right to pump under the order or
decree.
3.2.1.1, Table 3-3

19

20

21

3.1, 3.2, Table 31

3.2.1

Appendix
A
di D
D,
3.2.1.1

3.2.1.1
Appendix C

For basins that have not been adjudicated, (provide) 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 official departmental bulletin that characterizes the condition of the groundwater basin, and a detailed
description of the efforts being undertaken by the urban water supplier to eliminate the long-term overdraft condition.
NA
(Provide a) detailed description and analysis of the location, amount, and sufficiency of groundwater pumped by the urban
water supplier for the past five years. The description and analysis shall be based on information that is reasonably
3.2.1.1.3, Table 3available, including, but not limited to, historic use records.
4
(Provide a) detailed description and analysis of the amount and location of groundwater that is projected to be pumped by
the urban water supplier. The description and analysis shall be based on information that is reasonably available, including, 3.2.1.1.3, Table 3but not limited to, historic use records.
5

2

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

UWMP Requirement

a

Hesperia Water
District

23

Describe the reliability of the water supply and vulnerability to seasonal or climatic shortage, to the extent practicable, and
provide data for each of the following: (A) An average water year, (B) A single dry water year, (C) Multiple dry water years.
For any water source that may not be available at a consistent level of use - given specific legal, environmental, water
quality, or climatic factors - describe plans to supplement or replace that source with alternative sources or water demand
management measures, to the extent practicable.

24

Describe the opportunities for exchanges or transfers of water on a short-term or long-term basis.

25

Quantify, to the extent records are available, past and current water use, and projected water use (over the same five-year
increments described in subdivision (a)), identifying the uses among water use sectors, including, but not necessarily limited
2.3, 2.4, 2.5,
to, all of the following uses: (A) Single-family residential; (B) Multifamily; (C) Commercial; (D) Industrial; (E) Institutional and
Table 2-3 to 2-7,
governmental; (F) Landscape; (G) Sales to other agencies; (H) Saline water intrusion barriers, groundwater recharge, or
j
use,, or anyy combination thereof;(I)
;( ) Agricultural.
g
Figures
g
2-1,, 2-2
conjunctive

22

28

(Describe and provide a schedule of implementation for) each water demand management measure that is currently being
implemented, or scheduled for implementation, including the steps necessary to implement any proposed measures,
including, but not limited to, all of the following: (A) Water survey programs for single-family residential and multifamily
residential customers; (B) Residential plumbing retrofit; (C) System water audits, leak detection, and repair; (D) Metering
with commodity rates for all new connections and retrofit of existing connections; (E) Large landscape conservation
programs and incentives; (F) High-efficiency washing machine rebate programs; (G) Public information programs; (H)
School education programs; (I) Conservation programs for commercial, industrial, and institutional accounts; (J) Wholesale
agency programs; (K) Conservation pricing; (L) Water conservation coordinator; (M) Water waste prohibition;(N) Residential
ultra-low-flush toilet replacement programs.
A description of the methods, if any, that the supplier will use to evaluate the effectiveness of water demand management
measures implemented or described under the plan.
An estimate, if available, of existing conservation savings on water use within the supplier's service area, and the effect of
the savings on the supplier's ability to further reduce demand.

29

An evaluation of each water demand management measure listed in paragraph (1) of subdivision (f) that is not currently
being implemented or scheduled for implementation. In the course of the evaluation, first consideration shall be given to
water demand management measures, or combination of measures, that offer lower incremental costs than expanded or
additional water supplies. This evaluation shall do all of the following: (1) Take into account economic and noneconomic
factors, including environmental, social, health, customer impact, and technological factors; (2) Include a cost-benefit
analysis, identifying total benefits and total costs; (3) Include a description of funding available to implement any planned
water supply project that would provide water at a higher unit cost; (4) Include a description of the water supplier's legal
authority to implement the measure and efforts to work with other relevant agencies to ensure the implementation of the
measure and to share the cost of implementation.

26
27

3

3.2.1.1.3, Table 36

3.2.2

3.3.1, 3.3.2

Chapter 7
7.2, 7.7
7.2, 7.7

Chapter 7

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

UWMP Requirement

a

Hesperia Water
District

30

(Describe) all water supply projects and water supply programs that may be undertaken by the urban water supplier to meet
the total projected water use as established pursuant to subdivision (a) of Section 10635. The urban water supplier shall
include a detailed description of expected future projects and programs, other than the demand management programs
identified pursuant to paragraph (1) of subdivision (f), that the urban water supplier may implement to increase the amount
of the water supply available to the urban water supplier in average, single-dry, and multiple-dry water years. The
description shall identify specific projects and include a description of the increase in water supply that is expected to be
available from each project. The description shall include an estimate with regard to the implementation timeline for each
project or program.

3.2, Table 3-1

31

Describe the opportunities for development of desalinated water, including, but not limited to, ocean water, brackish water,
and groundwater, as a long-term supply.

3.4

32

Include the annual reports submitted to meet the Section 6.2 requirement (of the MOU), if a member of the CUWCC and
signer of the December 10, 2008 MOU.

NA

33

Urban water suppliers that rely upon a wholesale agency for a source of water shall provide the wholesale agency with
water use projections from that agency for that source of water in five-year increments to 20 years or as far as data is
available. The wholesale agency shall provide information to the urban water supplier for inclusion in the urban water
supplier's plan that identifies and quantifies, to the extent practicable, the existing and planned sources of water as required
by subdivision (b), available from the wholesale agency to the urban water supplier over the same five-year increments, and
during various water-year types in accordance with subdivision (c). An urban water supplier may rely upon water supply
information provided by the wholesale agency in fulfilling the plan informational requirements of subdivisions (b) and (c).

3.2, Table 3-1

34

The water use projections required by Section 10631 shall include projected water use for single-family and multifamily
residential housing needed for lower income households, as defined in Section 50079.5 of the Health and Safety Code, as
identified in the housing element of any city, county, or city and county in the service area of the supplier.

2.5.3

35

Stages of action to be undertaken by the urban water supplier in response to water supply shortages, including up to a 50
percent reduction in water supply, and an outline of specific water supply conditions which are applicable to each stage.

8.3, Table 8-1

36

Provide an estimate of the minimum water supply available during each of the next three water years based on the driest
three-year historic sequence for the agency's water supply.

8.4, Table 8-2

37

(Identify) actions to be undertaken by the urban water supplier to prepare for, and implement during, a catastrophic
interruption of water supplies including, but not limited to, a regional power outage, an earthquake, or other disaster.

8.5

38

(Identify) additional, mandatory prohibitions against specific water use practices during water shortages, including, but not
limited to, prohibiting the use of potable water for street cleaning.

8.6

4

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

39
40

UWMP Requirement

a

(Specify) consumption reduction methods in the most restrictive stages. Each urban water supplier may use any type of
consumption reduction methods in its water shortage contingency analysis that would reduce water use, are appropriate for
its area, and have the ability to achieve a water use reduction consistent with up to a 50 percent reduction in water supply.

41

(Indicated) penalties or charges for excessive use, where applicable.
An analysis of the impacts of each of the actions and conditions described in subdivisions (a) to (f), inclusive, on the
revenues and expenditures of the urban water supplier, and proposed measures to overcome those impacts, such as the
development of reserves and rate adjustments.

42

(Provide) a draft water shortage contingency resolution or ordinance.

Hesperia Water
District

8.7
8.8

8.9
Appendix G

46

(Indicate) a mechanism for determining actual reductions in water use pursuant to the urban water shortage contingency
analysis.
8.10
Provide to the extent available
Provide,
available, information on recycled water and its potential for use as a water source in the service area
of the urban water supplier. The preparation of the plan shall be coordinated with local water, wastewater, groundwater, and
planning agencies that operate within the supplier's service area
4.2, 4.3
(Describe) the wastewater collection and treatment systems in the supplier's service area, including a quantification of the
4.3, Tables 4-1, 42
amount of wastewater collected and treated and the methods of wastewater disposal.
(Describe) the quantity of treated wastewater that meets recycled water standards, is being discharged, and is otherwise
available for use in a recycled water project.
4.3, Table 4-3

47

(Describe) the recycled water currently being used in the supplier's service area, including, but not limited to, the type,
place, and quantity of use.

4.3

48

(Describe and quantify) the potential uses of recycled water, including, but not limited to, agricultural irrigation, landscape
irrigation, wildlife habitat enhancement, wetlands, industrial reuse, groundwater recharge, indirect potable reuse, and other
appropriate uses, and a determination with regard to the technical and economic feasibility of serving those uses.

4.4

49

(Describe) The projected use of recycled water within the supplier's service area at the end of 5, 10, 15, and 20 years, and a
description of the actual use of recycled water in comparison to uses previously projected pursuant to this subdivision.

4.4

50

(Describe the) actions, including financial incentives, which may be taken to encourage the use of recycled water, and the
projected results of these actions in terms of acre-feet of recycled water used per year.

4.4.2

51

(Provide a) plan for optimizing the use of recycled water in the supplier's service area, including actions to facilitate the
installation of dual distribution systems, to promote recirculating uses, to facilitate the increased use of treated wastewater
that meets recycled water standards, and to overcome any obstacles to achieving that increased use.

4.4

43

44
45

5

Urban Water Management Plan Checklist (Table I-2, Organized by Legislation)

No.

52

a

UWMP Requirement
The plan shall include information, to the extent practicable, relating to the quality of existing sources of water available to
the supplier over the same five-year increments as described in subdivision (a) of Section 10631, and the manner in which
water quality affects water management strategies and supply reliability.

55

Every urban water supplier shall include, as part of its urban water management plan, an assessment of the reliability of its
water service to its customers during normal, dry, and multiple dry water years. This water supply and demand assessment
shall compare the total water supply sources available to the water supplier with the total projected water use over the next
20 years, in five-year increments, for a normal water year, a single dry water year, and multiple dry water years. The water
service reliability assessment shall be based upon the information compiled pursuant to Section 10631, including available
data from state, regional, or local agency population projections within the service area of the urban water supplier.
The urban water supplier shall provide that portion of its urban water management plan prepared pursuant to this article to
any city or county within which it provides water supplies no later than 60 days after the submission of its urban water
management plan.
Each urban water supplier shall encourage the active involvement of diverse social, cultural, and economic elements of the
population within the service area prior to and during the preparation of the plan
plan.

56

Prior to adopting a plan, the urban water supplier shall make the plan available for public inspection and shall hold a public
hearing thereon. Prior to the hearing, notice of the time and place of hearing shall be published within the jurisdiction of the
publicly owned water supplier pursuant to Section 6066 of the Government Code. The urban water supplier shall provide
notice of the time and place of hearing to any city or county within which the supplier provides water supplies. A privately
owned water supplier shall provide an equivalent notice within its service area.

57

After the hearing, the plan shall be adopted as prepared or as modified after the hearing.

53

54

Hesperia Water
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Chapter 5

6.3, 6.4, Table 61 to 6-4

Appendix B
131 1
1.3.1,
1.3.3
33

1.3.2, 1.3.3,
Table 1-1,
Appendix B
1.3.2, Table 1-1

An urban water supplier shall implement its plan adopted pursuant to this chapter in accordance with the schedule set forth
in its plan.
1.3.2, Table 1-1
An urban water supplier shall submit to the department, the California State Library, and any city or county within which the
supplier provides water supplies a copy of its plan no later than 30 days after adoption. Copies of amendments or changes
to the plans shall be submitted to the department, the California State Library, and any city or county within which the
59 supplier provides water supplies within 30 days after adoption.
1.3.2
Not later than 30 days after filing a copy of its plan with the department, the urban water supplier and the department shall
60 make the plan available for public review during normal business hours.
1.3.2
a) The UWMP Requirement descriptions are general summaries of what is provided in the legislation. Urban water suppliers should review the exact leg
b) The Subject classification is provided for clarification only. It is aligned with the organization presented in Part 1 of this guidebook. A water supplier is
58
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Appendix B
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Kennedy/Jenks Consultants

Appendix C
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Kennedy/Jenks Consultants

Appendix D
MWA 2004 Groundwater Management Plan (included on CD-ROM)
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Appendix E
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City of Hesperia Water Code Section 14.18.020 – Water Waste
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14.18.020 - Water waste.
No consumer shall knowingly permit leaks or waste of water. Where water is wastefully or negligently used on
a consumer's premises seriously affecting the general service, the district may discontinue the service if such
conditions are not immediately corrected after giving the consumer notice. The district shall, when necessary use
their right of emergency restriction on use as authorized by Section 31026 of the California Water Code. When
permitted herein, the district may close angle meter stops to prevent loss of water due to visible leaks and shall not,
be liable for and shall be held harmless by owner or consumer from damage to owner's or consumer's appliances
and premises due to such action.
(Ord. 10 § 2 (part), 1983: HWD prior code Ch. 2 § 4.02)
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HWD Ordinance No. 31
(also known as the City of Hesperia Water Code Chapter 14.40 –
Water Conservation Emergency Plan)

Ordinance No. 31

Hesperia Water District Water Code
Chapter 14.40 Water Conservation Emergency Plan
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Hesperia, California, Code of Ordinances >> Title 14 - HESPERIA WATER DISTRICT CODE >>
Division 3 - WATER CODE >> Chapter 14.40 - WATER CONSERVATION EMERGENCY PLAN >>

Chapter 14.40 - WATER CONSERVATION EMERGENCY PLAN
Sections:
14.40.010 - Purpose, intent and findings.
14.40.020 - Definitions.
14.40.030 - Water supply plan created.
14.40.040 - Implementation and termination of mandatory compliance stages.
14.40.050 - Exceptions.
14.40.060 - Enforcement.
14.40.070 - Notice.
14.40.080 - Hearing.
14.40.090 - Reservation of rights.

14.40.010 - Purpose, intent and findings.
A.
B.

C.

D.

The Hesperia water district ("district") is a public agency created under the County Water District Act,
California Water Code Sections 30000 et seq. to, among other purposes, provide water service to the
water users within the boundaries of the district.
The district is authorized by California Water Code Section 31026 to restrict the use of district water
during any emergency caused by drought, or other threatened or existing water shortage, and to
prohibit the waste of district water or the use of district water during such periods, for any purpose other
than household uses or such other restricted uses as may be determined to be necessary by the district
and may prohibit use of such water during such periods for specific uses which the district may from
time to time find to be nonessential.
The district is further authorized by California Water Code Section 31027 to prescribe and define by
ordinance those restrictions, prohibitions and exclusions it may determine to be necessary pursuant to
California Water Code Section 31026 in restricting the use of district water during threatened or existing
water shortages.
It is therefore the intent of the board of directors to establish by this chapter those procedures required
to maximize the beneficial use of its available water resources to the extent to which they are capable,
and that the waste or unreasonable uses or unreasonable method of use of water be prevented and the
conservation of such water is to be extended with a view to the reasonable and beneficial use thereof in
the interests of the people of the community of Hesperia and for the public welfare.

(Ord. 31 § 1, 1990)

14.40.020 - Definitions.
As used in this chapter:
"Board of directors" means the board of directors of the Hesperia water district.
"District" means the Hesperia water district.
"General manager" means that person appointed by the board of directors to manage the activities of
the Hesperia water district, or his designee.
"Waste" means any unreasonable or nonbeneficial use of water, or any unreasonable method of use of
water, including, but not limited to the specific uses prohibited and restricted by this chapter as hereinafter set
forth.
"Water" means that water supplied by the Hesperia water district.
"Water supply shortage" means any water shortage caused by drought or any other threatened or
existing water shortage, disaster or facility failure, earthquake, extended loss of electrical power, pipe line
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failure, or other condition which results in or threatens to result in the district's inability to meet the water
demands of its customers.
"Water user" means any person, firm, partnership association corporation or political entity using water
obtained from the water system of the district.
(Ord. 31 § 2, 1990)

14.40.030 - Water supply plan created.
A.

B.

Stage No. 1. Normal Conditions—Voluntary conservation measures. Normal conditions shall be in effect
when the district is able to meet all the water demands of its customers in the immediate future. During
normal conditions, all water users must continue to use water wisely, to prevent the waste or
unreasonable use of water, and to reduce water consumption to that necessary for ordinary domestic
and commercial purposes.
Stage No. 2. Threatened water supply shortage. In the event of a threatened water supply shortage
which will affect the districts ability to provide water for ordinary domestic and commercial uses, the
board of directors shall hold a noticed public hearing after giving at least ten days notice by publication
in a newspaper of general circulation at which consumers of the water supply shall have the opportunity
to testify concerning the pending water supply shortage and for the district to determine required
conservation measures to include restrictions of use and/or requirements for state of art irrigation
systems, automatic controllers, use of drought resistant plants, shrubs, and drought resistant turf. The
board may, by resolution, declare a water shortage condition to exist, and the following conservation
measures shall be in effect:
Exterior Landscape Plans. Exterior landscape plans for all new multi-family, commercial and
1.
industrial development shall provide for timed irrigation systems and shall require the use of
drought resistant varieties of plants, shrubs, and turf. Such plans shall be presented to and
approved by the district prior to issuance of a water service letter. Areas required for turf will be
restricted to no more than twenty (20) percent of the total landscaped area.
Excess Irrigation and Related Waste. No customer of the district or other person acting on behalf
2.
of or under the direction of a customer shall cause or permit the use of water for irrigation of
landscaping or other outdoor vegetation plantings lawns or other growth, to exceed the amount
required to provide reasonable irrigation of the same, and shall not cause or permit any
unreasonable or excessive waste of water from said irrigation activities or from watering devices
or systems. The free flow of water away from an irrigated site shall be presumptively considered
excessive irrigation and waste.
Agricultural Irrigation. Persons receiving water from the district who are engaged in agricultural
3.
practices, whether for the purpose of crop production or growing of commercial ornamental
plants, shall provide, maintain and use irrigation equipment and practices which are the most
efficient possible. The general manager, may require the owner or operators of these systems to
prepare a plan describing their irrigation practices and equipment, including but not limited to, an
estimate of the efficiency off the use of water on their properties.
Commercial Facilities. Commercial and industrial facilities shall, upon request of the general
4.
manager, provide the district with their plan to insure conservation of water at their facilities. The
district will provide these facilities with information regarding the average monthly water use by
the facility for the last two-year period. The facility will be expected to provide the district with a
plan to conserve or reduce the amount of water used by that percentage deemed to be
necessary under the circumstances. After review and approval by the general manager, the
water conservation plan shall be considered subject to inspection and enforcement by the
district.
Parks, Golf Courses, and School Grounds. Parks, golf courses (municipal and private) and
5.
school grounds which use water provided by the district shall be irrigated between the hours of
eleven p.m. and five a.m., or such other times as may be determined appropriate by the board of
directors. Additionally, turf areas in excess of one thousand (1,000) square feet will be required
to use soil moisture sensors and rain shut-off valves as part of their irrigation system.
Domestic Irrigation. The board of directors of the district may determine that the irrigation of
6.
exterior vegetation shall be conducted only during specified hours and/or days, and may impose
other restrictions on the use of water for such irrigation. The irrigation of exterior vegetation at
other than these times shall be considered to be a waste of water.
Swimming Pools. All residential, public and recreational swimming pools shall use evaporation
7.
resistant covers and shall recirculate water. Any swimming pool which does not have a cover
installed during periods of nonuse shall be considered a waste of water.
Run-Off and Wash-Down. No water provided by the district shall be used for the purposes of
8.
wash-down of hard surfaces such as driveways, sidewalks, and parking lot areas, except as
specifically permitted by the district for public health and safety reasons such as wash-down of
flammable or otherwise dangerous liquids or substances. Any water used on a premises that is
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allowed to escape the premises and run-off into gutters or storm drains shall be considered a
waste of water.
Vehicle Washing. The washing of cars, trucks or other vehicles is not permitted, except with a
9.
hose equipped with an automatic shut-off device, or at a commercial facility designed and so
designated on the district's billing records.
Drinking Water Provided by Restaurants. Restaurants are requested not to provide drinking
10.
water to patrons except by request.
Stage No. 3. Water Shortage Emergency—Mandatory Conservation Measures. In the event of an
C.
unforeseeable disaster or water emergency such as an earthquake or other major disruption in the
water supply or any emergency that prevents the district from meeting the water demands of the
community, the district manager is authorized to implement the emergency provisions of this chapter as
provided herein. Public notice will follow enactment of said provision by publishing notice of said action
in a newspaper of general circulation.
In the event of a foreseeable emergency such as extended drought conditions, the district manager may
be authorized to implement the applicable provisions of this chapter as provided herein, after a public meeting
is held before the board of directors, after giving such public notice as the general manager determines is
reasonable under the circumstances. After action of the board of directors within seventy-two (72) hours of
such declaration, adopting a resolution finding a Stage 3 water shortage emergency, the following rules and
regulations shall be in effect immediately following such action:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Watering of parks, school grounds and golf courses is prohibited.
Lawn watering and landscape irrigation is prohibited.
Washing down of driveways, parking lots or other impervious surfaces is prohibited.
Washing of vehicles is prohibited, except when done by commercial car wash establishments
using recycled or reclaimed water.
Filling or adding water to swimming pools, wading pools, spas, ornamental ponds, fountains and
artificial lakes is prohibited.
Restaurants shall not serve drinking water to patrons except by request.
No new construction meter permits shall be issued by the district.
All existing construction meters shall be removed and/or locked.
Commercial nurseries shall discontinue all watering and irrigation. Watering of livestock is
permitted as necessary.

(Ord. 31 § 3, 1990)

14.40.040 - Implementation and termination of mandatory compliance stages.
The general manager of the district shall monitor the supply and demand for water on a daily basis to
determine the level of conservation required by the water shortage emergency or to recommend termination of
the water conservation plan stages, and shall notify the board of directors of the necessity for the
implementation or termination of each stage. Each declaration of the board of directors implementing or
terminating a water conservation stage shall be published at least once in a newspaper of general circulation
and shall remain in effect until the board of directors otherwise declares, as provided herein.
(Ord. 31 § 4, 1990)

14.40.050 - Exceptions.
Application for Exception Permit. The general manager may grant permits for uses of water otherwise
prohibited under the provisions of this chapter if he finds and determines that special circumstances make
compliance impossible, or that restrictions herein would cause an emergency condition affecting the health,
sanitation, fire protection or safety of the water use or of the public.
Such exceptions may be granted only upon written application therefor. Upon granting such exception
permit, the general manager may impose any conditions he determines to be just and proper.
(Ord. 31 § 5, 1990)

14.40.060 - Enforcement.
A.

Inspection. Authored employees of the district after proper identification, may during reasonable hours
for inspect any facility having a water conservation plan, and may enter onto private property for the
purpose of observing the operation of any water conservation device irrigation equipment or water
facility.

B.
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Criminal Penalties for Violation. California Water Code Section 31029 makes any violation of this
chapter a misdemeanor, and upon conviction thereof, the violator shall be punished by imprisonment,
fine or by both such fine and imprisonment as may be allowed by law.
Surcharge for Violation. In addition to criminal penalties, violators of the mandatory provisions of this
chapter shall be subject to surcharge and other enforcement rights of the district, as follows:
First Violation. For a first violation, the district shall issue a written notice of violation to the water
1.
user violating the provisions of this chapter. The notice shall be given pursuant to the
requirements of Section 14.40.080
Second Violation—One hundred dollar ($100.00) Surcharge. For a second violation of this
2.
chapter within a six-month period, or for failure to comply with the notice of violation within the
period stated, a surcharge of one hundred dollars ($100.00) is hereby imposed for the meter
through which the wasted water was supplied.
Third Violation—Two hundred dollar ($200.00) Surcharge and/or Installation of Flow Restrictor.
3.
For a third violation of this chapter within a twelve (12) month period, or for continued failure to
comply within thirty (30) days after notice and imposition of second violation sanctions, a monthly
penalty surcharge in the amount of two hundred dollars ($200.00) is hereby imposed for the
meter through which the wasted water was supplied and will continue until the violation is
corrected to the satisfaction of the district. In addition to the surcharge, the district may, at its
discretion, install a flow restricting device at such meter with a one-eighth inch orifice for services
up to one and one-half inch size, and comparatively sized restrictors for larger services, on the
service of the customer at the premises at which the violation occurred for a period of not less
than forty-eight (48) hours. The charge to the customer for installing a flow-restricting device shall
be based upon the size of the meter and the actual cost of installation but shall not be less than
that provided in the district's rules and regulations. The charge for removal of the flow restricting
device and restoration of normal service shall be as provided in the district's rules and
regulations.
Subsequent Violations—Discontinuance of Service. For any fourth violation of this chapter within
4.
twenty-four (24) calendar months after the first violation as provided in subsection (C)(1) of this
section, the district may discontinue water service to that customer at the premises or to the
meter where the violation occurred after giving reasonable notice pursuant to district regulations.
The charge for reconnection and restoration of normal service shall be as provided in the rules
and regulations of the district. Such restoration of service shall not be made until the general
manager of the district has determined that the water user has provided reasonable assurances
that future violations of this chapter by such user will not occur.

(Ord. 31 § 6, 1990)

14.40.070 - Notice.
A.
B.
C.

First Violation. For a first violation, written notice shall be given to the customer and/or property owner
personally or by regular mail.
Subsequent Violations. If the penalty assessed is a surcharge for a second or third violation, notice may
be given by regular mail.
Violations Involving Installation of Flow-Restrictors or Discontinuance of Water Service. If the penalty
assessed is, or includes, the installation of a flow restrictor of the discontinuance of water service to the
customer for any period of time, notice of the violation shall be given in the following manner:
By giving written notice thereof to the occupant and/or property owner personally; or
1.
It the occupant and/or property owner is absent from his/her place of residence and from his/her
2.
assumed place of business, by leaving a copy with some person of suitable age and discretion at
either place, and sending a copy through the United States mail addressed to the occupant
and/or owner at his/her place of business or residence; or
If such place of residence and business cannot be ascertained, or a person of suitable age or
3.
discretion cannot be located, then by affixing a copy in a conspicuous place on the property
where the failure to comply is occurring and also by delivering a copy to a person there residing,
if such person can be found, and also sending a copy through the United States Mail addressed
to the occupant at the place where the property is situated and to the owner, if different.
Form of Notice. All notices provided for in this section shall contain, in addition to the facts of the
4.
violation, a statement of the possible penalties for each violation and a statement informing the
occupant/owner of his/her right to a hearing on the violation.

(Ord. 31 § 7, 1990)

14.40.080 - Hearing.
Any customer or property owner against whom a penalty is levied pursuant to this chapter shall have a
right to a hearing, in the first instance by the general manager, with the right of appeal to the board of directors,
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on the merits of the alleged violation upon the written request of that customer within fifteen (15) days of the
date of alleged violation.
(Ord. 31 § 8, 1990)

14.40.090 - Reservation of rights.
The rights of the district hereunder shall be cumulative to any other right of the district to discontinue
service.
(Ord. 31 § 9, 1990)
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Executive Summary
ES-1

Overview

This document presents the Urban Water Management Plan 2010 (Plan) for the Mojave Water
Agency (Agency, MWA) wholesale service area. This Overview chapter describes the general
purpose of the Plan, discusses Plan implementation, and provides general information about
MWA, retail water purveyors, and service area characteristics.
An Urban Water Management Plan (UWMP) is a planning tool that generally guides the actions
of water management agencies. It provides managers and the public with a broad perspective
on a number of water supply issues. It is not a substitute for project-specific planning
documents, nor was it intended to be when mandated by the State Legislature.
The California Urban Water Management Planning Act (Act) requires preparation of a plan that:
•

Accomplishes water supply planning over a 20-year period in five year increments.
(MWA and the retailers are going beyond the requirements of the Act by developing a
plan which spans 25 years.)

•

Identifies and quantifies adequate water supplies, including recycled water, for existing
and future demands, in normal, single-dry, and multiple-dry years.

•

Implements conservation and efficient use of urban water supplies. Significant new
requirements for quantified demand reductions have been added by the enactment of
Senate Bill 7 of Special Extended Session 7 (SBX7-7), which amends the Act.

The MWA has encouraged community participation in water planning. For the current Plan,
public sessions were held for review and to solicit input on the Draft Plan before its adoption.
Interested groups were informed about the development of the Plan along with the schedule of
public activities. MWA coordinated the preparation of the Plan with the local community. MWA
notified the cities and counties within its service area of the opportunity to provide input
regarding the Plan. Monthly Technical Advisory Committee (TAC) meetings were held at MWA
between March and August 2010, and bi-monthly TAC meetings from October 2010 thru April
2011, where the retail purveyors and other public entities were invited to hear discussions on
the development, status, and progress of MWA’s 2010 UWMP.

ES-2

Water Use

The Water Use chapter describes historic and current water usage and the methodology used
to project future demands within the MWA service area. Water usage is divided into sectors
such as residential, industrial, institutional, landscape, agricultural, and other purposes. To
undertake this evaluation, existing land use data and new housing construction information were
compiled from each of the retail water purveyors and projections prepared in the Mojave Water
Agency 2004 Regional Water Management Plan (RWMP).1 The RWMP is the master plan for
MWA water management activities through the year 2020. This information was then compared
1

Schlumberger Water Services, September 2004, “Mojave Water Agency 2004 Regional Water Management Plan.”
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to historical trends for new water service connections and customer water usage information. In
addition, weather and water conservation effects on historical water usage were factored into
the evaluation.
For the 2010 UWMP, a demand forecast model was developed that combines population
growth projections with water use data to forecast total water demand in future years.
Population data for 2000 through 2010 were estimated by subarea by MWA. Using draft
Southern California Association of Governments (SCAG) 2012 Regional Transportation Plan
(RTP) growth forecast (baseline of 2008), it is predicted that population in the Mojave Water
Agency service area will grow at a rate of approximately 2.5 percent per year from 2010 through
2035. The assumption is made that each of the subareas grow at a rate correlated with the
nearest city-wide rate, with the Alto subarea having the highest annual change in rate at
2.7 percent over the 2010-2035 period.
Demand projections were based largely on population growth. Past and current population data
were available by subarea and by retail water purveyor. Population and demand projections
were provided to the retailers to use in their own UWMP’s if desired; however, only projections
by subarea have been included in the MWA UWMP.
Water uses were broken into specific categories, with demand forecasts for each category
modeled based upon historical trends and anticipated changes in future trends. The water uses
identified include those supplied by retail water purveyors, non-retail parties to the Mojave Basin
Area Judgment, Minimal Producers, and customers that MWA provides directly with State Water
Project (SWP) water. Retail water uses include Single-Family and Multi-Family Residential,
Commercial Industrial and Institutional (CII), Unaccounted, Landscape Irrigation, and an “Other”
category. Non-retail uses include Industrial, Recreational Lakes and Fish Hatcheries, Minimal
Producers, Golf Courses, and Agriculture. Retail uses were generally correlated with population
growth and non-retail uses were evaluated based upon a variety of factors.
Water use in the Single-Family Residential (SFR) use sector decreased in the Mojave Basin
Area from 214 gallons per capita per day (GPCD) in 2000 to 152 GPCD in 2010. At the same
time, SFR GPCD in the Morongo Area remained relatively flat at an average of 113 GPCD.
While a significant reduction in per-capita use has occurred in the Mojave Basin over the past
decade, GPCD is still substantially higher than in the Morongo Area. Voluntary conservation
programs, State-Mandated GPCD reductions, tiered rate structures at the retail level, and the
continuously increasing cost of water will all influence future water demands. Recognizing these
factors and that a substantial potential still exists for reductions in SFR per-capita use, it is
assumed in the plan that a moderate amount of additional conservation will be attained in the
SFR use sector. Regional demands are projected to increase at a rate of 1.4 percent per year,
slower than population growth, partially because of conservation and partially because some
non-retail water uses are not anticipated to increase in the future.
Return flow is calculated as a percent of the water production for each water use category and
is approximately 50 percent of production for retail uses, and varies substantially by type of use
for non-retail uses.

Page ES-2
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ES-3

Water Resources

The MWA has four sources of water supply – natural surface water flows, wastewater imports
from outside the MWA service area, SWP imports, and return flow from pumped groundwater
not consumptively used. A fifth source, “Agricultural Depletion from Storage,” is also shown as
a supply and is described in Section 3.3.2. In MWA’s demand forecast projection model, natural
and SWP supply are expressed as an annual average, although both sources of supply vary
significantly from year to year. Almost all of the water use within MWA is supplied by pumped
groundwater. Native surface supply, return flow, and SWP imports recharge the groundwater
basins; therefore, water management practices render the annual fluctuations in these sources
of supply relatively insignificant for water supply planning. MWA has an average natural supply
of 54,045 acre-feet per year (afy). SWP supplies average 54,778 afy, based upon a reliability
factor of 61 percent of MWA’s “Table A Amount” through the end of the planning period.
Supplies from return flows increase over the planning period, due to increased groundwater
pumping, as does imported wastewater.
Figure ES-1 presents all available supplies compared with total demands, with local supplies
shaded green and wholesale (SWP) supplies shaded blue. Available supplies are sufficient to
meet projected demands beyond 2035. It should be noted that return flow as a supply is shown
to increase over time because it is a function of water demand.
Water demands and supplies were also evaluated out 50 years to the year 2060, shown in
Figure ES-2. This is beyond the 20-year planning horizon required by the UWMP Act and
included in this plan, and projections beyond 2035 are for informational purposes only.
However, they give some insight into when in the future demands might exceed current
supplies. It is assumed on Figure ES-2 that demands continue to increase at the same rate
through 2060. The projection indicates that current supplies are sufficient to meet demands
through 2044, assuming SWP supplies remain constant at the 2035 availability.
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Figure ES‐2

Water Supplies vs. Projected Demands Through 2060
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ES-4

Recycled Water

MWA does not have the authority to determine how or where recycled water is used. This
chapter simply identifies existing and projected wastewater flows by the wastewater agencies
within the MWA service area, and potential opportunities for the use of recycled water. Such
use could serve to augment the overall water portfolio of the MWA service area. The possible
treated wastewater/potential recycled water flow projected to be available is shown in
Table ES-1.
TABLE ES-1
TREATED WASTEWATER/POTENTIAL RECYCLED WATER SUMMARY
Agency
City of Adelanto(a)
City of Barstow(a)
Victorville Water District(a)
Victor Valley Wastewater Reclamation
Authority(a)
Helendale Community Service District(b)
Hi-Desert Water District(a)
Marine Corps Logistics Base(a)
Total

2010
2,800
2,800
1,232

2015
4,481
4,929
2,800

Flows (AFY)
2020
2025
8,177
12,322
7,057
9,185
2,800
2,800

14,450
672
0
112
22,066

16,578
784
0
112
29,684

19,042
784
1,863
112
39,835

21,843
896
2,604
112
49,762

2030
19,042
11,313
2,800

2035
19,042
11,313
2,800

24,979
896
2,737
112
61,879

28,564
1,008
2,876
112
65,715

Notes:
(a) See Table 4-8.
(b) See Table 4-4.

ES-5

Water Quality

This Chapter provides a general description of the water quality of both imported water and
groundwater supplies. MWA water supplies meet all Environmental Protection Agency (EPA)
and State water quality requirements. Water quality does not currently affect the reliability of
supplies.

ES-6

Reliability Planning

The UWMP Act requires urban water suppliers to assess water supply reliability by comparing
total projected water use with the expected water supply over the next twenty years in five year
increments. The Act also requires an assessment for a single-dry year and multiple-dry years.
In preparation for years when imported supplies are significantly reduced, MWA has developed
a groundwater banking program which stores surplus SWP supplies in local groundwater
basins. As of December 2010, MWA banked 95,454 acre-feet (af), not including retailer-owned
banked water. During years when imported supplies are reduced below demands, MWA draws
from banked supplies.
The water supplies and demands for MWA’s service area go beyond the Act requirements by
analyzing a 20-year planning period. For example, supplies and demands were analyzed in the
event that a single-dry year occurs, similar to the drought that occurred in California in 1977 (the
driest year on record). During such a dry year, SWP availability is anticipated to be reduced to
7 percent in 2009 and 11 percent in 2029. Table ES-2 summarizes the existing and planned
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supplies available to meet demands during a single-dry year. Demand during dry years was
assumed to increase by 10 percent due to increased irrigation needs. MWA has adequate
supplies to meet demands during average, single-dry, and multiple-dry years throughout the
20-year planning period.
TABLE ES-2
PROJECTED SINGLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Wholesale (Imported)
SWP(a)
Local Supplies(b)
Net Natural Supply
Agricultural Depletion
from Storage
Return Flow
Wastewater Import
Groundwater Banking
Projects(b,c,d)
Total Existing Supplies
Planned Supplies
Groundwater Banking
Projects(e)
Total Supplies
Total Estimated Demands(f)

2010

2015

2020

2025

2030

2035

5,796

6,006

6,286

6,286

9,878

9,878

54,045

54,045

54,045

54,045

54,045

54,045

10,425

10,425

10,425

10,425

10,425

10,425

62,220

67,766

71,353

76,862

82,364

87,857

5,304

5,397

5,491

5,789

6,087

6,385

29,284
167,074

35,838
179,477

39,946
187,546

46,507
199,914

49,467
212,266

56,009
224,599

0
167,074

0
179,477

0
187,546

0
199,914

0
212,266

0
224,599

167,074

179,477

187,546

199,914

212,266

224,599

Notes:
(a) SWP supplies are calculated by multiplying MWA's Table A amount by percentages of single-dry deliveries
projected to be available for the worst case single dry year of 1977 (7% in 2009 and 11% in 2029), taken from
Tables 6.40 and 6.13 of DWR's 2009 SWP Reliability Report.
(b) Taken from Chapter 3 Water Resources, Table 3-1.
(c) Assumed 100% available during single-dry year. Refer to Section 6.3.2.
(d) Existing banked SWP water in MWA groundwater storage accounts (See Section 6.3.3 and Table 3-13). This
does not include any retailers’ stored water. Amounts reflect stored water needed to meet demand after all other
supplies are used.
(e) Planned banked supplies are not needed under a single-dry year scenario (current banked amounts are
sufficient to meet demands).
(f) See Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation. Also assumes increase in total
demand of 10 percent during dry years.

The Plan acknowledges that, on average, SWP reliability is anticipated to equal 60 to 61
percent of MWA’s “Table A Amount,” based on the 2009 SWP Delivery Reliability analysis
prepared by the Department of Water Resources for MWA. However, SWP reliability may
increase to 75 percent in the future if Delta conveyance facilities are built (“Delta Fix”). MWA’s
water supply projections do not rely on a Delta Fix, but do recognize the potential for increased
SWP reliability due to a Delta Fix. Figure ES-3 presents a visual display of how MWA’s Table A
amount will be able to meet anticipated demand for imported supply using long-term average
trends in SWP supply with and without a Delta Fix.
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State Water Project Supplies vs. SWP Demands
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Water Demand Management Measures

MWA and the Alliance for Water Awareness and Conservation (AWAC) have formed water use
efficiency goals for the region encompassed by MWA. AWAC is a coalition of 25 local water
agencies and other regional organizations with the goal of promoting efficient water use and
increasing the community’s awareness of the importance of water conservation. AWAC set a
goal of achieving a reduction in per capita water use of 20 percent by 2020 in the Mojave Basin
Area and 5 percent by 2015 in the Morongo Area. Water savings data indicate that the MWA
service area is well on track to meeting its AWAC goals. Since 2000, per capita use has
dropped by about 33 percent and since 2004, when the AWAC goals were set, per capita use
has dropped by about 27 percent. It is expected that some portion of the recent reduction in use
is related to the economic downturn and may show some “bounce back” as conditions recover,
however the overall trend in the MWA service area points to consistent and sustained
reductions in per capita water use.
Population growth and per capita municipal production volume data have been tracked and
correlated with the implementation of the AWAC regional conservation activities starting in
August 2003. Figure ES-4 shows municipal production over time coupled with per capita use
and population growth for the Mojave Groundwater Basin. Municipal production has fallen
approximately 7 percent or 6,700 af between 2000 and 2010; at the same time population grew
by almost 40 percent. The savings of 42,300 af represent how much higher use would have
been without any reduction in per-capita use.
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FIGURE ES-4
WATER USE PATTERNS AND CONSERVATION FOR MOJAVE GROUNDWATER BASIN

ES-8

Water Shortage Contingency Planning

MWA is in an excellent position to handle a six-month emergency outage scenario, due to the
storage of SWP water in local groundwater basins it has undertaken over the last several years
and the long term buffering capacity of local aquifers. As mentioned in Section ES-6, MWA
currently has 95,454 af banked in groundwater storage, not including water banked in individual
retailer storage accounts. For the six-month outage, no additional conservation would be
required.
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Section 1: Introduction
1.1

Overview

This document presents the wholesale Urban Water Management Plan 2010 (Plan) for the
Mojave Water Agency (Agency, MWA) service area. This chapter describes the general
purpose of the Plan, discusses Plan implementation, and provides general information about
MWA, retail water purveyors, and service area characteristics. A list of acronyms and
abbreviations is also provided.

1.2

Purpose

An Urban Water Management Plan (UWMP) is a planning tool that generally guides the actions
of water management agencies. It provides managers and the public with a broad perspective
on a number of water supply issues. It is not a substitute for project-specific planning
documents, nor was it intended to be when mandated by the State Legislature. For example,
the Legislature mandated that a plan include a Section which “describes the opportunities for
exchanges or water transfers on a short-term or long-term basis.” (California Urban Water
Management Planning Act, Article 2, Section 10630(d).) The identification of such opportunities,
and the inclusion of those opportunities in a general water service reliability analysis, neither
commits a water management agency to pursue a particular water exchange/transfer
opportunity, nor precludes a water management agency from exploring exchange/transfer
opportunities not identified in the plan. When specific projects are chosen to be implemented,
detailed project plans are developed, environmental analysis, if required, is prepared, and
financial and operational plans are detailed.
In short, this Plan is a management tool, providing a framework for action, but not functioning as
a detailed project development or action. It is important that this Plan be viewed as a long-term,
general planning document, rather than as an exact blueprint for supply and demand
management. Water management in California is not a matter of certainty, and planning
projections may change in response to a number of factors. From this perspective, it is
appropriate to look at the Plan as a general planning framework, not a specific action plan. It is
an effort to generally answer a series of planning questions including:
•

What are the potential sources of supply and what is the reasonable probable yield from
them?

•

What is the probable demand, given a reasonable set of assumptions about growth and
implementation of good water management practices?

•

How well do supply and demand figures match up, assuming that the various probable
supplies will be pursued by the implementing agency?

Using these “framework” questions and resulting answers, the implementing agency will pursue
feasible and cost-effective options and opportunities to meet demands. MWA will explore
enhancing basic supplies from traditional sources such as the State Water Project (SWP) as
well as other options. These include demand management, groundwater extraction, water
exchanges, recycling, desalination, and water banking/conjunctive use. Specific planning
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efforts will be undertaken in regard to each option, involving detailed evaluations of how each
option would fit into the overall supply/demand framework, how each option would impact the
environment, and how each option would affect customers. The objective of these more
detailed evaluations would be to find the optimum mix of conservation and supply programs that
ensure that the needs of the customers are met.
The California Urban Water Management Planning Act (Act) requires preparation of a plan that:
•

Accomplishes water supply planning over a 20-year period in five year increments.
(MWA and the retailers are going beyond the requirements of the Act by developing a
plan which spans 25 years.)

•

Identifies and quantifies adequate water supplies, including recycled water, for existing
and future demands, in normal, single-dry, and multiple-dry years.

•

Implements conservation and efficient use of urban water supplies. Significant new
requirements for quantified demand reductions have been added by the enactment of
SBX7-7, which amends the Act.

A checklist to ensure compliance of this Plan with the Act requirements is provided in
Appendix A.
In short, the Plan answers the question: Will there be enough water for the communities within
the Mojave Water Agency in future years, and what mix of programs should be explored for
making this water available?
It is the stated goal of MWA to manage water resources through or in conjunction with the State
Water Project to meet future demands while maintaining independence during periods of water
shortages. Based on conservative water supply and demand assumptions over the next 25
years in combination with conservation of non-essential demand during certain dry years, the
Plan successfully achieves this goal. It is important to note that this document has been
completed to address regional resource management and does not address the particular
conditions of any specific retail water agency or entity within the MWA service area. The
retailers within MWA service area are preparing their own separate UWMPs, but MWA has
coordinated with the retailers during development of this Plan to ensure a level of consistency
with the retailers.

1.3

Implementation of the Plan

The MWA service area includes the service areas of forty-six (46) local retail water agencies,
with ten being required to prepare an individual UWMP because they provide water to more
than 3,000 service connections or supplies more than 3,000 acre-feet (af) of water annually.
The ten retail water purveyors within MWA’s service area that are required to prepare their own
UWMP are as follows:
•

City of Adelanto

•

Apple Valley Ranchos Water Company

•

San Bernardino County Service Area (CSA) 64
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•

CSA 70J

•

Golden State Water Company (GSWC) – Barstow system (formerly Southern California
Water Company)

•

Hesperia Water District

•

Hi-Desert Water District

•

Joshua Basin Water District

•

Phelan Piñon Hills Community Services District (PPHCSD) (this Community Services
District (CSD) was formed in 2008 and used to be CSA 70L)

•

Victorville Water District (formed through the consolidation of the Baldy Mesa Water
District and the Victor Valley County Water District into the City of Victorville in 2007)

This subsection provides the cooperative framework within which the Plan will be implemented
including agency coordination, public outreach, and resources maximization.

1.3.1 Cooperative Preparation of the Plan
Wholesale water agencies are permitted by the State to either work independently to develop a
wholesale UWMP or they can coordinate their planning with retail agencies within their service
area to develop a cooperative regional plan. The former approach has been adopted by the
MWA; however, the Plan was developed with a high degree of coordination with the retail water
agencies within the MWA service area. Water resource specialists with expertise in water
resource management were retained to assist the local water agencies in preparing the details
of their Plans. Agency coordination for this Plan is summarized in Table 1-1.
TABLE 1-1
AGENCY COORDINATION SUMMARY

City of Adelanto
Apple Valley Ranchos
Water Company
California Department of
Water Resources
County Service Area (CSA)
64
CSA 70J
Golden State Water
Company
Hesperia Water District
Hi-Desert Water District
Joshua Basin Water District
Phelan Piñon Hills CSD
San Bernardino County
Planning Department
Town of Apple Valley
Victorville Water District

Participated in Received
Attended
Sent Notice
UWMP
Copy of Comment
Public Contacted of Intent to
Development
Draft
on Draft Meetings for Assist
Adopt
9
9
9
9
9
9

9

9

9

9

9
9

9
9

9
9

9
9

9
9

9
9

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9

9
9
9

9

9
9
9
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1.3.2 Plan Adoption
MWA began preparation of this Plan for the MWA service area in December 2009. The final
draft of the Plan was adopted by the Agency Board in June 2011 and submitted to DWR within
30 days of Board approval. This Plan includes all information necessary to meet the
requirements of Water Conservation Act of 2009 (Wat. Code, §§ 10608.12-10608.64) and the
Urban Water Management Planning Act (Wat. Code, §§ 10610-10656).

1.3.3 Public Outreach
The MWA has encouraged community participation in water planning. For the current Plan,
public sessions were held for review and to solicit input on the Draft Plan before its adoption.
Interested groups were informed about the development of the Plan along with the schedule of
public activities. Notices of the Public Hearing were published in the local press. Copies of the
Draft Plan were made available at the water agencies’ offices, local public libraries and sent to
the County of San Bernardino as well as interested parties.
MWA coordinated the preparation of the Plan with the local community. MWA notified the cities
and counties within its service area of the opportunity to provide input regarding the Plan.
Monthly Technical Advisory Committee (TAC) meetings were held at MWA between March and
August 2010, and bi-monthly TAC meetings from October 2010 thru April 2011, where the retail
purveyors and other public entities were invited to hear discussions on the development, status,
and progress of MWA’s 2010 UWMP. Table 1-2 presents a timeline for public participation
during the development of the Plan. A copy of the public outreach materials, including paid
advertisements, newsletter covers, website postings, and invitation letters are attached in
Appendix B.
TABLE 1-2
PUBLIC PARTICIPATION TIMELINE
Date
March 3, 2010
April 7, 2010

Event
Kick-off Community Workshop
General Information

April 8, 2010
May 12, 2010
June 2, 2010

Wholesale UWMP decision
Model Review
SBX7-7 Calculations

July 7, 2010
August 4, 2010

DMM Workshop
General Progress Update

October 6, 2010

DWR SBX7-7 Methodologies

December 8, 2010
January 27, 2011
February 2, 2011

Preliminary Draft Projections
Draft UWMP Workshop
General Progress Update
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Description
Describe UWMP requirements and process
Information about UWMP Development Process
Board of Directors decided to develop a
wholesale-only UWMP but provide assistance to
retail water agencies as needed for consistency
Demand Forecast Model Described
Draft SBX7-7 Calculations for Retailers Provided
Demand Management Measures Workshop for
Retailers
Update to TAC on status of plan writing
Description of DWR 20x2020 calculation
methodologies 1 thru 3
Preliminary Draft population and water demand
projections for MWA and retailers
Workshop for MWA Board of Directors
Update to TAC on status of plan writing
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Date
February 5, 2011
April 5, 2011
April 6, 2011
April 14, 2011

Event
Notice to Cities and County
Public Notice
Draft UWMP Workshop
Draft UWMP Workshop

May 5, 2011

First MWA Public Hearing

June 9, 2011

Second MWA Public Hearing

July 2011

Plan Submittal

Description
Start of 60-day notice
Start of 30-day Notice of Public Hearing
Workshop for TAC to review Draft UWMP
Workshop for MWA Board of Directors
Review contents of Draft UWMP and take
comments at MWA Board Meeting
UWMP considered for adoption by the MWA
Board
File Final UWMP with DWR within 30 days of
adoption

The components of public participation include:
Local Media
•

Paid advertisements in local newspapers

Community-based Outreach
•

Building Industry Association

•

Chambers of Commerce included in MWA Service Area

•

Farm Bureau

•

Sierra Club

•

Various property owners associations

•

Victor Valley Museum

•

Victor Valley NAACP

•

Victorville AARP

Water Agencies Public Participation
•

Presentation(s) to MWA Board and Technical Advisory Committee – see Table 1-2

•

Notice sent to subarea advisory committee members

City/County & Other Government Outreach
•

Meetings with various City Planning and Land Use Agencies – see Table 1-1

•

Notice sent to various Local, County, State, and Federal agencies

Public Availability of Documents
•

Mojave Water Agency website

•

Local libraries
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1.3.4 Resources Maximization
Several documents were developed to enable MWA to maximize the use of available resources
and minimize use of imported water, including the Mojave Water Agency 2004 Regional Water
Management Plan (Regional Plan), which included:
•

Integrated Regional Water Management Plan

•

Groundwater Management Plan

•

Urban Water Management Plan

Chapter 3 of this Plan describes in detail the water supply available to MWA and the retail
purveyors for the 20-year period covered by this Wholesale Plan. Additional discussion
regarding documents developed to maximize resources is included in Section 3.3 and
Chapter 6.

1.4

Water Management Within the MWA Service Area

1.4.1 Mojave Water Agency
The MWA was founded July 21, 1960, due to concerns over declining groundwater levels. The
Agency was created for the explicit purpose of doing “any and every act necessary, so that
sufficient water may be available for any present or future beneficial use of the lands and
inhabitants within the Agency's jurisdiction.”2 The Mojave Water Agency is one of 29 State
Water Project (SWP) contractors that together provide 20 million Californians with drinking
water and irrigation water for 750,000 acres of farmland. MWA serves an area of 4,900 square
miles of the High Desert in San Bernardino County as shown on the vicinity map on Figure 1-1.
For management purposes, the Mojave Water Agency generally separates its service area into
six management areas, including the five subareas of the adjudicated Mojave Basin Area (Alto,
Baja, Centro, Este, and Oeste) and the Morongo Basin/Johnson Valley Area (referred to
throughout this document as “Morongo” or the “Morongo Area”). Section 1.4.2 describes the
adjudications within the MWA, and Figure 1-2 depicts the management areas and adjudicated
areas within the MWA.

2

MWA Law, Chapter 97-1.5, dated July 21, 1960.
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FIGURE 1-1
MWA VICINITY MAP
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MWA currently has a contract for up to 82,800 acre-feet per year (afy) of “Table A” (a schedule
of the maximum amount of water any SWP contractor can receive annually according to its
contract with the state) water from the SWP through 2014, with an additional 3,000 af beginning
in 2015 and another 4,000 in 2020, for a total of 89,800 af. Due to reliability issues, actual SWP
supply is reduced to an estimated long-term average of 60 percent of total Table A3 (53,880 afy
of long-term supply in 2020), with 61 percent of total Table A (54,778 afy) being available from
2029 and after.
Though the reliability of SWP water is variable due to weather-related issues and environmental
factors, SWP water remains an important supplemental water supply source for the MWA
service area in the long-term. An important element to enhancing the long-term water supply
reliability of SWP supplies is the effective use of water banking/conjunctive use programs, such
as those described in this Plan.

1.4.2 Adjudications within the MWA Service Area
Mojave Basin Area
The Adjudication of the Mojave Basin Area (see Figure 1-2) was the legal process that allocated
the right to produce water from the available natural water supply. Until adjudication
proceedings were initiated and an independent Court issued the Mojave Basin Area Judgment,
water production rights and obligations had never been defined in the Mojave Basin. Triggered
by the rapid growth within the Mojave Water Agency service area, particularly in the Victor
Valley area (The cities of Adelanto, Apple Valley, Hesperia, Victorville and surrounding
communities), the City of Barstow and the Southern California Water Company filed a complaint
in 1990 against upstream water users claiming that the increased withdrawals and lowering of
groundwater levels reduced the amount of natural water available to downstream users. The
complaint requested that 30,000 af of water be made available to the Barstow area annually and
that MWA obtain supplemental water for use in other areas of MWA’s service area.
About a year later, the Mojave Water Agency filed a cross-complaint which declared that the
native waters of the Mojave River and underlying groundwater were insufficient to meet the
current and future demands made upon them. The cross-complaint asked the court to
determine the water rights of all surface water and groundwater users within the Mojave Basin
Area and the Lucerne and El Mirage Basins. During the following two years, negotiations
resulted in a proposed Stipulated Judgment that: 1) formed a minimal class of producers using
10 afy or less who were dismissed from the litigation, and 2) offered a physical solution (an
equitable remedy designed to alleviate overdrafts in a basin, consistent with the constitutional
mandate to prevent waste and unreasonable water use and to maximize the beneficial use of
the limited resource) for water production by the remaining producers. The Riverside Superior
Court bound the stipulating parties to the Stipulated Judgment in September 1993, and further
bound the non-stipulating parties to the terms of the Stipulated Judgment in January 1996
following trial. The Court appointed MWA as Watermaster of the Mojave Basin Area. The text of
the Stipulated Judgment can be found in Appendix C.
Some of the non-stipulating parties appealed the Judgment of the Superior Court and the
Appellate Court issued a final decision in June 1998. The final decision of the Appellate Court
3

DWR State Water Project Delivery Reliability Report 2009.
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held the stipulating parties to the terms of the Stipulated Judgment, but excluded the appealing
parties, with the exception of one appellant who sought a revised water production right under
the Judgment. MWA requested the California Supreme Court to review the Appellate Court’s
decision in July 1998. The Supreme Court affirmed the Appellate Court’s decision in August
2000, regarding the Stipulated Judgment and the exclusion of the appealing parties from the
Judgment, but over-turned the decision of the Appeals Court as to the one party seeking
additional production rights. Since 1996, most of the appealing parties have stipulated to the
Judgment.
For management purposes under the Mojave Basin Judgment, MWA split the Mojave River
watershed and associated groundwater basins into five separate “subareas.” The locations of
the five subareas; 1) Oeste, 2) Este, 3) Alto, 4) Centro and 5) Baja are shown on Figure 1-2.
The subarea boundaries are generally based on hydrologic divisions defined in previous studies
(California Department of Water Resources (DWR) 1967), evolving over time based on a
combination of hydrologic, geologic, engineering and political considerations. Also for the
purposes of implementing the Judgment, the northern part of the Alto Subarea was defined as a
sub-management unit – the Alto Transition Zone; this zone was created to acknowledge local
geology and to better address the water flow from Alto to Centro.
The Mojave Basin Judgment assigned Base Annual Production (BAP) rights to each producer
using 10 afy or more, based on historical production during the period 1986-1990. Parties to the
Judgment are assigned a variable Free Production Allowance (FPA), which is a uniform
percentage of BAP set for each subarea each year by the Watermaster. This percentage is
reduced or “ramped-down” over time until total FPA comes into balance with available non-SWP
supplies. The FPA is set as follows for each subarea for water year 2011-2012:
y

Alto Subarea - 80 percent of BAP for agriculture and 60 percent of BAP for municipal
and industrial

y

Oeste Subarea - 80 percent of BAP for agriculture and 65 percent of BAP for municipal
and industrial

y

Este Subarea - 80 percent of BAP

y

Centro Subarea - 80 percent of BAP

y

Baja Subarea – 62.5 percent of BAP

Any water user that pumps more than their FPA must purchase SWP replenishment water from
the Watermaster equal to the amount of production in excess of the FPA, or transfer unused
FPA from another party within the subarea.
Warren Valley Basin
The Warren Valley Basin adjudicated area is located within the Morongo Basin/Johnson Valley
Area (“Morongo”). Groundwater from the Warren Valley Basin is used to supply the Town of
Yucca Valley and its environs. Extractions from the Warren Valley Basin began exceeding
supply in the 1950s. The progressively increasing overdraft led to adjudication of the Warren
Valley Basin in 1977. In its Warren Valley Judgment (see Figure 1-3), the court appointed the
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Hi-Desert Water District (HDWD) as Watermaster and ordered it to develop a physical solution
for halting overdraft. Objectives identified by the Watermaster Board included managing
extraction, importing water supplies, conserving stormwater, encouragement of conservation
and reclamation, and protecting groundwater quality. A Basin Management Plan was adopted
that called for importing SWP water from MWA through the then-proposed Morongo Basin
Pipeline to balance demand and replenish past overdraft. The text of the Warren Valley
Judgment can be found in Appendix D.
Ames Valley Basin
Although not a full adjudication, the court approved Ames Valley Basin Water Agreement is a
1991 Agreement between HDWD and Bighorn-Desert View Water Agency (BDVWA) for the
construction and operation of the HDWD Mainstream Well in the Ames Valley Basin. At the time
the Agreement was entered, the HDWD service area included areas within the Ames Valley
Basin and the Warren Valley Basin. That agreement is currently being expanded to include all
pumpers in the Ames Valley including CSA No. 70 and to provide a monitoring and
management plan for operation of the Basin with the Ames Valley Recharge Project.
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FIGURE 1-2
MWA ADJUDICATED BOUNDARY AND SUBAREAS
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FIGURE 1-3
WARREN VALLEY BASIN ADJUDICATED BOUNDARY
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1.4.3 Retail Water Purveyors
Ten retail purveyors provide water service to most residents within the MWA service area. All
the retailers listed below, except those noted, supply water to their customers from local
groundwater, which is replenished by MWA imported water.
•

City of Adelanto’s Water Department provides water service to the residents of Adelanto.

•

Apple Valley Ranchos Water Company’s (AVRWC’s) service area covers approximately
50 square miles within Apple Valley and portions of the unincorporated area of San
Bernardino County.

•

CSA 64’s service area includes the Spring Valley Lake community.

•

CSA 70J’s service area includes the Oak Hills community.

•

Golden State Water Company’s (GSWC) service area includes customers living in and
around the City of Barstow.

•

Hesperia Water District’s service area includes the City of Hesperia.

•

Hi-Desert Water District’s service area includes the Town of Yucca Valley and portions
of the unincorporated area of San Bernardino County.

•

Joshua Basin Water District’s service area includes portions throughout a 96-square
mile area between Yucca Valley, Twentynine Palms, Joshua Tree National Park and the
Twentynine Palms Marine Corps Base.

•

Phelan Piñon Hills CSD’s service area includes approximately 118 square miles of
unincorporated area located at the transition between the foothills of the San Gabriel
Mountains and southwestern portion of the Mojave Desert. The CSD was formed in
2008 after the dissolution of CSA 70L and all water and capacity rights and interests of
the previous CSA were succeeded.

•

Victorville Water District was consolidated by action of the Local Agency Formation
Commission beginning August 15, 2007, from the Baldy Mesa Water District, Victor
Valley Water District and the City of Victorville Water Department. The City of Victorville
also has a connection from the MWA Mojave River Pipeline to provide SWP water for
cooling a power plant. This same source is used to treat and then inject SWP water into
the local groundwater basin for use when supplies for the power plant are not available
from SWP.

The service areas of MWA and the retail water purveyors required to complete UWMPs are
shown on Figure 1-4.
As of 2009, the ten (10) large retail water purveyors served approximately 121,800 connections,
as presented in Table 1-3.
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TABLE 1-3
RETAIL WATER PURVEYORS 2009 SERVICE AREA INFORMATION
Retail Water Purveyor

Service Area
(sq. miles)

Connections

City of Adelanto
Apple Valley Ranchos Water Company
County Service Area (CSA) 64
CSA 70J
Golden State Water Company - Barstow
Hesperia Water District
Hi-Desert Water District
Joshua Basin Water District
Phelan Piñon Hills Community Services District (CSD)
Victorville Water District

54
50
3
23(a)
33.6
74
57
96
118
85

7,657
18,805
3,743
3,013(b)
9,302
25,838
9,705
4,426
6,769
32,561

Total

121,819

Source is DWR annual Public Water System Statistics records.
Notes:
(a) Estimated from GIS data.
(b) Only 2008 data was available.

1.5

Climate

The Mojave Water Agency maintains a regional network of weather monitoring stations
throughout the watershed; some are funded by MWA and others are maintained by various local
and federal government agencies and citizen observers programs. The stations collect various
weather data on temperature, precipitation, and evaporation. Rain gages are mostly located
within the Mojave Basin Area and the surrounding mountains.
Representative precipitation, temperature, and average evapotranspiration (ETo) data are
reported in Table 1-4. Runoff in the upper watershed contributes substantially more to the
recharge of the basin than precipitation falling in the basin. Average rainfall within the lower
lying areas of the Mojave Basin Area and Morongo Area is roughly five to seven inches per
year. The large variation in annual rainfall within the surrounding mountains directly affects the
annual water supply of the basin.
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FIGURE 1-4
MWA SERVICE AREA AND LARGE RETAIL WATER PURVEYORS
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TABLE 1-4
CLIMATE DATA FOR THE MOJAVE WATER AGENCY
Station:

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
Avg

Barstow
Avg Air Tmp Total ETo
Total ETo
Total
(F)
(in)
(in)
Precip (in)
73.1
11.6
66.1
68.4
66.0
4.7
63.0
62.0
74.0
2.6
64.7
67.8
74.9
1.5
66.3
68.4
74.8
5.7
66.6
67.3
74.6
8.3
65.9
69.6
71.8
4.5
66.6
66.6
71.9
8.8
65.3
66.2
66.6
13.2
64.7
64.6
70.2
2.1
65.6
68.1
70.4
1.6
66.4
71.2
73.2
2.7
66.1
68.7
71.0
1.5
65.4
66.1
71.7
5.3
65.6
67.3

Victorville
Total
Avg Air Tmp
Precip (in)
(F)
6.4
61.4
11.4
58.3
3.2
60.0
3.4
61.2
6.9
61.5
2.4
61.0
12.4
61.5
13.6
60.6
13.2
60.6
4.1
60.8
3.3
61.5
3.7
61.3
3.0
58.9
6.7
60.7

Sources:
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?cavict+sca
http://wwwcimis.water.ca.gov/cimis/frontMonthlyEToReport.do

1.6

Potential Effects of Global Warming

A topic of growing concern for water planners and managers is global warming and the potential
impacts it could have on California’s future water supplies. DWR’s California Water Plan
Update 2009 considers how climate change may affect water availability, water use, water
quality, and the ecosystem.4
Volume 1, Chapter 5 of the California Water Plan, “Managing an Uncertain Future,” evaluated
three different scenarios of future water demand based on alternative but plausible assumptions
on population growth, land use changes, water conservation and also future climate change
might have on future water demands. Future updates will test different response packages, or
combinations of resource management strategies, for each future scenario. These response
packages help decision-makers, water managers, and planners develop integrated water
management plans that provide for resources sustainability and investments in actions with
more sustainable outcomes. Further detailed guidance is currently being developed by the State
of California and the United States (US) Environmental Protection Agency for use in integrated
regional water management planning.

1.7

Other Demographic Factors

Over the past decade the area (along with most of California) experienced significant increases
in both single family and multi-family residential construction, as well as in commercial and
industrial construction. As the local population has increased, the demand for water has also
increased. However, the recent economic downturn, coupled with a three-year dry period
4

Final California Water Plan Update 2009 Integrated Water Management: Bulletin 160.
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during 2007-2010 when water conservation was promoted to consumers, has reduced demand
on what may be an interim basis.

1.8

List of Abbreviations and Acronyms

The following abbreviations and acronyms are used in this report.
AB
ACOE
Act
af
afy
Agency
AVEK
AVRWC
AWAC
AWWA
AWWARF
BAP
Basin
BBARWA
BDCP
BDVWA
BMOs
BMPs
CCF
CCR
CDPH
CEQA
CERCLA
CII
CIMIS
County
CSA
CSD
CUWCC
CVP
DBP
Delta
DFG
DMM
DOF
DPSG

Assembly Bill
US Army Corps of Engineers
California Urban Water Management Planning Act
acre-feet
acre-feet per year
Mojave Water Agency
Antelope Valley-East Kern Water Agency
Apple Valley Ranchos Water Company
Alliance for Water Awareness and Conservation
American Water Works Association
American Water Works Association Research Foundation
Base Annual Production
Mojave River Groundwater Basin
Big Bear Area Regional Wastewater Agency
Bay Delta Conservation Plan
Bighorn-Desert View Water Agency
Basin Management Objectives
Best Management Practices
One Hundred Cubic Feet
Consumer Confidence Report
California Department of Public Health
California Environmental Quality Act
Comprehensive Environmental Response, Compensation and Liability Act
Commercial Industrial and Institutional
California Irrigation Management Information System
San Bernardino County
County Service Area
Community Services District
California Urban Water Conservation Council
Central Valley Project
Disinfection by-products
Sacramento-San Joaquin Delta
California Department of Fish and Game
Demand Management Measures
California Department of Finance
Dr. Pepper Snapple Group
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DTSC
DWR
EC
Edison
EDU
EIR
EPA
ESRI
ETo
FPA
GIS
GPCD
gpd
gpm
GSWC
GW
GWMP
HDPP
HDWD
HECW
HET
JBWD
MAF
M&I
MCL’s
MCLB
MBAW
MEEC
Metropolitan
MFR
MGD
mg/L
MP
Morongo
MOU
MMRP
MWA, Agency
NPDES
PG&E
PID
Plan
PPHCSD
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California Department of Toxic Substances Control
California Department of Water Resources
Electrical conductivity
Southern California Edison
Equivalent Dwelling Unit
Environmental Impact Report
Environmental Protection Agency
Environmental Systems Research Institute
Evapotranspiration
Free Production Allowance
Geographic Information System
gallons per capita per day
gallons per day
gallons per minute
Golden State Water Company
Groundwater
Groundwater Management Plan
High Desert Power Project
Hi-Desert Water District
high efficiency clothes washers
high efficiency toilet
Joshua Basin Water District
million acre-feet
Municipal and Industrial
Maximum Contaminant Levels
Marine Corps Logistics Base
Mojave Basin Area Watermaster
Mojave Environmental Education Consortium
Metropolitan Water District of Southern California
Multi-Family Residential
million gallons per day
milligrams per liter
Minimal Producers
Morongo Basin/Johnson Valley Area
Memorandum of Understanding
Mitigation, Monitoring and Reporting Program
Mojave Water Agency
National Pollutant Discharge Elimination System
Pacific Gas & Electric
Public Improvement District
Urban Water Management Plan 2010
Phelan Piñon Hills Community Services District
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PSY
Production Safe Yield
PUC
California Public Utilities Commission
PWSS
Public Water System Statistics
3
R
Regional Recharge and Recovery Project
RAP
Remedial Action Plan
Regional Board Lahontan Regional Water Quality Control Board
RO
Reverse Osmosis
RTP
Regional Transportation Plan
Regional Plan, RWMP
2004 Integrated Regional Water Management Plan
RWQCB
Regional Water Quality Control Board
SB
Senate Bill
SBX7-7
Senate Bill 7 of Special Extended Session 7
SD
Sanitation District
SCAG
Southern California Association of Governments
SCG
Southern California Gas
SCLA
Southern California Logistics Airport
SDD
Special Districts Department
SFR
Single Family Residential
SWP
State Water Project
TAC
Technical Advisory Committee
TAZ
Traffic Analysis Zones
TDS
Total Dissolved Solids
TOC
Total Organic Carbon
umhos/cm
Micromhos per centimeter
USGS
US Geological Survey
UWMP
Urban Water Management Plan
VVWRA
Victor Valley Wastewater Reclamation Authority
VWD
Victorville Water District
WC
water conservation
WCIP
Water Conservation Incentive Program
WIRP
Water Infrastructure Restoration Program
WRF
Water Reclamation Facility
WRP
Wastewater Reclamation Plant
WWTP
Wastewater Treatment Plant
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Section 2: Water Use
2.1

Overview

This chapter describes historic and current water usage and the methodology used to project
future demands within Mojave Water Agency’s (MWA’s) service area. Water usage is divided
into sectors such as residential, industrial, institutional, landscape, agricultural, and other
purposes. To undertake this evaluation, existing land use data and new housing construction
information were compiled from each of the retail water purveyors and projections prepared in
the Mojave Water Agency 2004 Regional Water Management Plan (RWMP).5 The RWMP is
the master plan for MWA water management activities through the year 2020. This information
was then compared to historical trends for new water service connections and customer water
usage information. In addition, weather and water conservation effects on historical water
usage were factored into the evaluation.
For the 2010 UWMP, a demand forecast model was developed that combines population
growth projections with water use data to forecast total water demand in future years. Water
uses were broken out into specific categories and assumptions made about each to more
accurately project future use. Three separate data sets were collected and included in the
model: current population, current water use by type, and projected population.

2.2

Population

Population data for 2000 through 2010 were estimated by subarea by MWA. Using draft
Southern California Association of Governments (SCAG) 2012 Regional Transportation Plan
(RTP) growth forecast (baseline of 2008), it is predicted that the Mojave Water Agency service
area will grow at a rate of approximately 2.5 percent per year from 2010 through 2035.
Table 2-1 uses the assumption that each of the subareas grow at the nearest city-wide rate,
with the Alto subarea having the highest annual change in rate at 2.7 percent over the 20102035 period.
TABLE 2-1
CURRENT AND PROJECTED POPULATION ESTIMATES - MWA SERVICE AREA
Subarea
Alto
Baja
Centro
Este
Oeste
Morongo
Total MWA
Region

2005
2010
302,389 341,421
5,414
5,570
34,716 36,145
6,680
7,695
9,206
9,582
36,434 36,944

2015
387,124
6,280
39,840
8,528
10,310
38,931

2020
432,826
6,990
43,535
9,361
11,038
40,918

2025
479,786
7,661
47,010
10,169
11,738
42,211

2030
526,746
8,332
50,485
10,977
12,437
43,504

2035
573,705
9,004
53,960
11,785
13,136
44,798

Annual % Change
2010-2035
2.7%
2.5%
2.0%
2.1%
1.5%
0.9%

394,839 437,357

491,013

544,668

598,575

652,481

706,388

2.5%

Note: 2010 data is current based upon 2009 estimate and is not a projected number.

5

Schlumberger Water Services, September 2004, “Mojave Water Agency 2004 Regional Water Management Plan.”
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Current population was estimated using three data sets. Baseline population was derived from
2000 Census Block data by subarea using a Geographic Information System (GIS). Population
data for the Year 2008 and 2009 was derived from the Environmental Systems Research
Institute (ESRI) 2008 and 2009 estimates by Block Group using a GIS dataset purchased from
Primary Data Source, a distributor of ESRI products. The geographies of some Block Groups,
which are larger than Blocks, did not match up well with MWA subarea boundaries, decreasing
the accuracy of the ESRI dataset. To correct this problem, the over-counted or under-counted
populations were accounted for by adding or removing those geographic areas to the totals
using 2000 Census Block data interpolated forward to 2008 based upon the population change
from 2000-2008 of the original ESRI Block Group subsets. Population from years 2001-2007
was interpolated using Single Family Residential house construction data from the San
Bernardino County Assessor. ESRI did not publish Block Group estimates for 2010 because
U.S. Census “actuals” are available instead. However, the Census data was not available intime for the completion of this report, so population in 2010 was assumed to be equal to 2009.
MWA boundaries and subareas are indicated on Figure 1-2, in the previous chapter.
Population growth projections in the model are based upon preliminary projections from the
SCAG for their 2012 RTP. The “2012 projections” have a 2008 baseline, with projections for
2020 and 2035 for cities and for the county’s total unincorporated population. The 2012
projections will not be final until the RTP is adopted by SCAG, but are considered a better
alternative than the adopted SCAG “2008 projections,” with a 2005 baseline, which contained
very aggressive growth rates. In MWA staff’s opinion, the 2008 projections have become
obsolete both because of the significant local growth that occurred after the 2005 baseline and
overly aggressive future growth assumptions.
The disadvantage of the 2012 projections is they are only available by incorporated city—and
have not yet been disaggregated into Traffic Analysis Zones (TAZ’s—similar size to Census
Tracts), making it not possible to select SCAG’s projections for other geographies, such as
unincorporated areas, subareas, or retail purveyor boundaries.
In order to make the 2012 SCAG projections useful to the MWA service area, the projections by
city served as the basis for projecting population growth in other geographies, based upon the
change in population from 2000-2008 for the subject area relative to the nearest city or cities.
Subarea population was calculated as (population in cities) plus (unincorporated population).
City population projections were taken from SCAG. Unincorporated population is assumed to
grow at the same ratio relative to the city populations as what occurred from 2000-2008.
Population projections were also developed for retail purveyors using the same method, as an
option for them to use in their own 2010 Urban Water Management Plan’s (UWMP’s). For
retailers that were located mostly within a city boundary, the SCAG projected growth rate for the
city was applied to the retailer service area.
Approximately 10 percent of MWA's service area population is served by small water purveyors
with less than 3,000 service connections or serving less than 3,000 afy. Also, a portion of the
population is served by private wells and is not served by Urban Water Suppliers or small water
purveyors. The sum of the MWA’s subarea populations (Table 2-1) is larger than the sum of the
purveyors’ service area populations reported in their UWMPs due to there being multiple
purveyors present in MWA’s service area that serve less than 3,000 service connections or
supply less than 3,000 acre-feet (af) of water annually, and residential dwellings that are
supplied with their own wells.
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2.3

Historic Water Use

Demand (acre‐feet)

Predicting future water supply requires accurate historic water use patterns and water usage
records. Figure 2-1 illustrates the change in water demand since 2000. Please note the
Figure includes minimal water producers and two power plants that are supplied directly with
State Water Project (SWP) water.

Figure 2‐1
MWA Historical Annual Demand
190,000
170,000
150,000
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Table 2-2 presents the total water demand by subarea, including direct SWP supplies and
Groundwater Pumping amounts, which are the historical groundwater pumping quantities for the
Mojave Water Agency from 2000 through 2010.
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TABLE 2-2
TOTAL WATER DEMAND BY SUBAREA (AFY)
Subarea
Alto
Baja
Centro
Este
Oeste
Mojave Basin Area Total(a)
Morongo(b)
Total MWA

2000
90,801
41,020
30,695
8,008
5,016
175,540
5,440
180,980

2001
84,968
37,661
26,127
7,510
4,462
160,728
5,524
166,252

2002
88,968
38,931
26,946
7,688
5,248
167,781
5,831
173,612

2003
93,108
32,871
24,534
6,860
4,962
162,335
5,348
167,683

2004
97,776
31,769
24,399
7,537
5,430
166,911
5,861
172,772

2005
97,491
28,484
22,563
6,981
4,882
160,401
5,879
166,280

2006
103,413
32,118
24,313
8,411
5,152
173,407
6,300
179,707

2007
106,838
35,735
26,262
8,050
5,690
182,575
6,403
188,978

2008
95,552
33,514
25,843
8,299
5,766
168,974
5,797
174,771

2009
91,531
29,279
25,644
7,101
5,207
158,762
5,990
164,752

2010
87,001
23,653
25,071
5,863
4,502
146,090
5,794
151,884

Notes:
(a) DWR Public Water System Statistics data for municipal water production, Mojave Basin Area Watermaster Annual Reports, Appendix L in water years (ending September 30)
for non-municipal production (industrial, agricultural, lakes, and golf courses), plus minimal producers (estimated at 7,100 afy) and two power plants that are supplied directly
with SWP water have been added to totals.
(b) MWA’s Demand Forecast Model from historical data.
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2.4

Projected Water Use

2.4.1 Water Use Data Collection
Current water use data were collected and broken out by water use sector into as much detail
as possible, to allow for detailed analysis and for making different assumptions about each type
of water use for future years. These assumptions became the basis for projections developed
in MWA’s population and water demand forecast computer model. Data was compiled from
various sources, depending upon what data were available.
Mojave Basin Area Watermaster water-year data were used for minimal producers (individuals
producing 10 acre-feet (af) or less of water within the boundaries of the Mojave Basin Area
Judgment) and all parties to the Mojave Basin Area Judgment except water retailers. For
retailers, the California Department of Water Resources (DWR) annual Public Water System
Statistics (PWSS) (2009) data were used, if available, because they break out metered water
deliveries by customer class and number of connections by customer class. Where DWR data
were not available, water production and connection data were gathered from a combination of
sources that provided a complete data set, including annual reports to the California Department
of Public Health (CDPH), surveys sent out to retail water purveyors by the Alliance for Water
Awareness and Conservation (AWAC), and data provided directly to MWA by retailers.
The combined data sources were considered accurate because for the Mojave Basin Area,
combined yearly water use totals by subarea were generally within 2 percent of Mojave Basin
Area Watermaster (“Watermaster”) verified annual production numbers. In addition to water use
data, the number of residential service connections was collected for each retailer to estimate
service area population and per capita water use.

2.4.2 Water Use Projection Methodology
Water uses were broken into 11 categories, and assumptions were made about each to
determine projections. Demand projections were based largely on population growth. Past and
current population data were available by subarea and by retail water purveyor. Population and
demand projections were provided to the retailers to use in their own UWMP’s if desired;
however, only projections by subarea have been included in the MWA UWMP.
The water uses identified below include those supplied by retail water purveyors as well as
other parties to the Mojave Basin Area Judgment, Minimal Producers, and customers that MWA
provides directly with SWP water. Retail water uses include Single-Family and Multi-Family
Residential, Commercial Industrial and Institutional (CII), Unaccounted, Landscape Irrigation,
and the “Other” category. Non-retail uses include Industrial, Recreational Lakes and Fish
Hatcheries, Minimal Producers, Golf Courses, and Agriculture. Each category is explained and
the assumptions used in the projection model are described below:
1. Single Family Residential (SFR): Single Family detached dwellings. SFR projections
were made based upon gallons per capita per day (GPCD) and population (GPCD was
converted to acre-feet per year (afy), multiplied by yearly SFR population to calculate
demand in afy). The GPCD in years 2000-2010 was calculated in the model by
converting total SFR demand to Gallons per Day and dividing by SFR population. A
significant downward trend in GPCD has occurred within the Mojave Basin Area (from
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214 GPCD in 2000 to 152 GPCD in 2010), while in the Morongo Basin/Johnson Valley
Area (“Morongo”) the GPCD is already low and has not changed significantly (average
113 GPCD from 2000 to 2010). Three possibilities were developed to book-end the
possible range in future SFR GPCD based upon varying levels of conservation:
a. No conservation beyond the year 2010: GPCD remains flat at the 2010 level
(152 GPCD in the Mojave Basin and 113 GPCD in the Morongo Area). This
represents the high end of the range.
b. Extreme conservation on a regional basis: GPCD in the Mojave Basin decreases
by 2020 to the current Morongo Area level of 113 GPCD, and GPCD in Morongo
decreases 5 percent (to 107 GPCD). This represents the low end of the range.
c. Moderate conservation. Halfway between the high end of the range and the low
end of the range as defined above (133 GPCD by 2020 for Mojave and 110
GPCD by 2020 for Morongo).
While a significant reduction in per-capita use has occurred in the Mojave Basin over the
past decade, GPCD is still substantially higher than in the Morongo Area. Voluntary
conservation programs, State-Mandated GPCD reductions, tiered rate structures at the
retail level, and the continuously increasing cost of water will all influence future water
demands. Recognizing these factors and that a substantial potential still exists for
reductions in SFR per-capita use, Moderate conservation is anticipated to be the most
likely future scenario, and is used in the SFR component of demand forecasts shown
later in this chapter and in Chapter 3.
2. Multiple Family Residential (MFR): The MFR category is comprised of apartments,
condominiums, townhouses, duplexes, and mobile home parks. Use is projected to
increase in proportion to overall population growth, with a 2010 baseline.
3. Industrial Users: This category contains industrial use by entities that are parties to the
Mojave Basin Area Judgment. Industrial users connected to municipal water systems
are not included in this category, but are grouped in with the
Commercial/Industrial/Institutional (CII) category. Because of the wide variety of
industrial producers, they were grouped into categories and assumptions made for each
category for expected future water use. Specific major projects that are currently in
development stages were included in the projections:
•

Power Plants: Power plant water use has declined from 7,800 af in 2000 to 6,100 af
in 2010. Existing power plants are not anticipated to increase water use, and
speculation about potential new power plants in the High Desert cannot be quantified
at this time. High Desert Power Project is provided directly with SWP water but is
anticipated to be using 100 percent recycled water by 2015, reducing its SWP
demand to zero. The LUZ Solar Plant in Kramer Junction is also provided directly
with SWP water at an average of 1,300 afy, and is expected to use the same amount
of SWP water in the future. Future regional power plant water use is projected to
remain flat starting in 2015.

•

Cement Plants: Operate either in on/off mode, but cannot increase production due to
plant limitations, environmental and air permit issues. If demand exceeds production
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capacity, cement is imported. Future cement plant water use is assumed to equal the
yearly average from 2000-2010.
•

Ready-Mix Cement and Aggregate/Batch Plants: Production is primarily a factor of
new construction rather than total population in the area. Population growth is
projected to be relatively linear, so demand is projected to equal the yearly average
from 2000-2010.

•

Compressor Stations (gas lines): The compressor stations are owned by Pacific Gas
& Electric (PG&E) and Southern California Gas (SCG) for major gas lines that run to
the Los Angeles area. The water is used for cooling. Use has increased about
30 percent from 2000-2010, and is projected to remain at the 2010 level in future
years.

•

Railroads: Railroad use has declined significantly since 2000 and is projected to
remain at the 2010 level in future years.

•

Mining: Mining water use has remained relatively flat and is projected to continue at
the average of 2000-2010 use for future years.

•

Other: Other use was identified as primarily temporary transfers of production rights
for specific road construction projects. This temporary use of water is not expected
to continue in future years; therefore future water use in this category is projected to
be zero.

•

Dr Pepper/Snapple: Construction of this facility at Southern California Logistics
Airport (SCLA) was completed in 2010. The plant is currently operating and is
expected to use an average of 400 afy, which is assumed to remain constant in
future years.

4. Commercial/Institutional/Industrial (CII): Called Commercial/Institutional in the DWR
2009 reporting instructions, and defined as “Retail establishments, office buildings,
laundries, schools, prisons, hospitals, dormitories, nursing homes, hotels” (not intended
to include Industrial/Manufacturing). However, nearly all water retailers included
metered industrial use in with this category, primarily because they do not separate
commercial and industrial customers in their billing systems. Industry included in this
category is considered “baseline use” because it accounts primarily for smaller industries
and shops associated with the local population, and is expected to grow with population.
A linear regression method, based upon current population and CII demands, was used
to determine the relationship between population growth and CII usage and to project
forward using linear regression. Future CII demand is correlated to population using the
following formula:
CII demand = -49.85 + 0.0295x where x is the current population
Because the growth is unpredictable, the model does not assume any conservation in
this category.
5. Recreational Lakes and Fish Hatcheries: Jess Ranch Hatchery and Fishing Lake,
Spring Valley Lake, Silver Lakes, California Department of Fish and Game hatchery,
Mojave Narrows Regional Park, and Lakes in the Baja subarea. Excludes Hesperia
Lake, which is accounted for in Hesperia Water District’s demand numbers.
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Recreational Lake use is projected to remain flat at the average of 2000-2010 yearly
demand.
6. Unaccounted: Calculated as the difference between total water production and metered
deliveries reported by retail water purveyors. From 2000-08, Unaccounted water
averaged 8 percent of total municipal production. For retailers that had only total
production data available, 8 percent of production was allocated into the unaccounted
category. Unaccounted water decreased substantially starting in 2008, and according to
representatives from the retail water purveyors, this is due to a variety of efforts recently
undertaken by many of the retailers to reduce their unaccounted water losses. The
makeup of this category is not entirely known; however, it is likely that this difference is
comprised of water pumped to waste from production wells, lost to leaks, and from meter
inaccuracies. With a 2010 baseline, unaccounted use is projected to increase in
proportion with increases in municipal production.
7. Minimal Producers (MP): Producers of 10 af or less within the boundaries of the Mojave
Basin Area Judgment; primarily homeowners with their own wells. MP use is projected
to increase in proportion with increases in overall population.
8. Golf Courses: It is anticipated that substantial population growth will generate demand
for new Golf Courses. Golf Course water use is projected to increase proportionally with
increases in population.
9. Other: Defined in the DWR 2009 reporting instructions as “fire suppression, street
cleaning, line flushing, construction meters, temporary meters.” These uses are
assumed to grow with population. Construction water is likely to have varied significantly
over the 2000-2010 period due to changing rates of growth, so “Other” use is projected
to increase in proportion with increases in population based upon the average per-capita
use for the period of 2000-2010.
10. Landscape Irrigation: Defined in the DWR 2009 reporting instructions as “parks, play
fields, cemeteries, median strips, and golf courses.” This use category increased at a
faster pace than population during the period of 2000-08, most likely because medians
and street landscaping were developed primarily in the construction boom during that
period. With 2010 as a baseline, Landscape Irrigation use is projected to increase in
proportion with increases in population.
11. Agriculture: Projected to remain flat at the 2010 level.
Table 2-3 summarizes the MWA’s projected water demands by subarea through 2035.
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TABLE 2-3
PROJECTED WATER DEMANDS
BY SUBAREA FOR MWA (AF)
Subarea
Alto
Baja
Centro
Este
Oeste
Morongo
Total

2005
97,491
28,484
22,563
6,981
4,882
5,879
166,280

2010
87,001
23,653
25,071
5,863
4,503
5,794
151,885

2015
93,994
24,413
26,278
6,607
4,767
7,102
163,161

2020
99,440
24,834
27,149
6,771
4,930
7,372
170,496

2025
108,851
25,212
28,028
6,970
5,089
7,590
181,740

2030
118,262
25,573
28,908
7,170
5,247
7,809
192,969

2035
127,674
25,919
29,787
7,369
5,404
8,028
204,181

Note: Totals by subarea from MWA’s demand forecast model, including all water use categories as described in
Section 2.4.2 assuming moderate conservation.

2.4.3 Return Flow
The Mojave Water Agency has four sources of water supply – natural surface water flows, SWP
imports, treated wastewater imports from outside the MWA service area, and return flow from
pumped ground water not consumptively used. In the projection model, natural and SWP
supply are expressed as an annual average, although both sources of supply vary significantly
from year to year. Almost all of the water use within MWA is supplied by groundwater. Native
surface supply, SWP, and wastewater imports recharge the groundwater basins; therefore,
water management practices render the annual fluctuations in these sources of supply relatively
unimportant for long-term water supply planning.
Return flow is calculated as a percent of the water production for each water use category, per
the methodology outlined in the MWA “Watermaster Consumptive Water Use Study and Update
of Production Safe Yield Calculations for the Mojave Basin Area” completed by Webb
Associates in February 2000 (2000 MWA Consumptive Use Study). Return flow factors for each
category per the Study are explained below. The Watermaster is currently developing revised
return flow factors to reflect changes in water use over the past decade. The revised numbers
are anticipated to be available in 2011, and will replace the factors listed below, if different in
future planning documents.
1. All municipal uses (SFR, MFR, CII, Unaccounted, Landscape Irrigation, and Other):
50 percent of production. Embedded within this calculation is return flow from
effluent generated by municipal wastewater treatment facilities within MWA (directly
recycled or recharged to groundwater). Only imported wastewater (described in
Chapter 3) is accounted for as a separate supply in Table 3-1, and all other
wastewater/recycled water is a component of the “Return Flow” category of supply.
2. Industrial producers: No return flow.
3. Recreational Lakes: total production minus calculated consumptive use.
Consumptive use equals the annual surface evaporation rate (5.6 feet in the Alto
Subarea, 6.7 feet in the Centro and Baja subareas) multiplied by lake surface area.
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Return flow equals 22 percent of recreational lake production in Alto and 16 percent
of production in Centro and Baja.6 No recreational lakes in other subareas.
4. Minimal Producers: 50 percent of production.
5. Golf Courses: total production minus calculated consumptive use. Consumptive use
equals the net irrigation acreage times the consumptive use factor identified in the
Webb study. Return flow equals 49 percent of production of the golf course in Alto
and 57 percent of production in Centro. No golf courses in other subareas.
6. Agriculture: total production minus calculated consumptive use. Consumptive use
equals the net irrigated acreage times the appropriate consumptive use factor
identified in the Webb study. Return flow is calculated as a percent of agricultural
production for each subarea: Alto, 46.5 percent; Baja, 37.2 percent; Centro,
39.2 percent; Este, 41.8 percent; Oeste, 48.5 percent.

2.4.4 Morongo Area SWP Demand Projection
During the stakeholder review process for the UWMP demand forecast model, it was pointed
out to MWA staff that assumptions about SWP demands for the Morongo Area should be looked
at in more detail due to differences in urban water use and geology in the Morongo Area
compared to the Mojave Basin area. In the model it is assumed water retailers in the Morongo
Area that currently have or have planned SWP recharge projects will generate a demand for
imported water from the SWP equal to (total pumping) minus (return flow) minus (natural
supply). SWP demand projections in the model represent the combined demands from the
Bighorn-Desert View Water Agency (BDVWA), Hi-Desert Water District (HDWD), Joshua Basin
Water District (JBWD), San Bernardino County Special Districts Department (SDD) service
areas and a small number of individual domestic pumpers.
Indoor water uses create a return flow (either through septic or sewer systems), but those flows
may not reach the groundwater depending upon the location of the discharge relative to the
aquifer. A recent study by MWA of the Apple Valley Ranchos Water Company service area
indicates local indoor use averages 60 GPCD. Currently there are no sewer systems in the
Morongo area, and it is assumed that return flows occur on the properties on which the water
uses take place and that return flows reach the groundwater (GW) only where properties directly
overlie defined GW basins. GIS analysis was conducted to determine the location of waterusing properties relative to groundwater basins. Using GIS, all parcels with recorded
improvements according to San Bernardino County Assessor data (i.e., developed properties)
located in the Morongo area were identified. Out of 18,884 developed parcels, 86 percent
overlie GW basins and 14 percent are outside GW basin boundaries. In addition to return flows
from septic tanks, return flow from golf course irrigation in Yucca Valley is estimated at
25 percent of pumping. In the demand model, golf course production is projected to be 500 afy
in future years, which is equivalent to the current golf course water rights.
Based upon the analysis above, return flow in the model was calculated as (60 GPCD) x
(Morongo population) x (86%). For 2008, the result was 2,156 af. To validate this method,
return flows were estimated in a similar manner for the Warren Basin and compared to recent
6

Based upon 1996-97 water year production numbers. Return flow was calculated as (total production) minus
(consumptive use) divided by total production (%). This percentage return flow factor was applied to all
years.
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return flow estimates by the US Geological Survey (USGS).7 There were 7,094 improved
parcels that overlaid the Warren Basin in 2009 (GIS parcel data analysis). Based on 2009
estimates by Census Block Group provided by ESRI of 2.35 persons per household and an
82.0 percent occupancy rate, the resulting return flow value is 923 afy, which is comparable to
the USGS/HDWD estimate of 880 af in 2008.
SWP demands for the Morongo area are calculated as (total pumping) minus (return flows)
minus (natural supply). Based upon the return flow and natural supply estimates above, the
resulting SWP demand for the Morongo area was 1,460 af in 2008 and is projected to increase
to between 3,000 and 3,300 af by 2035, depending on the level of conservation assumed. This
assumes all water retailers are utilizing SWP water to meet demands in excess of return flow
and natural supply.

2.5

Other Factors Affecting Water Usage

A major factor that affects water usage is weather. Historically, when the weather is hot and dry,
water usage increases. The amount of increase varies according to the number of consecutive
years of hot, dry weather and the conservation activities imposed. During cool, wet years,
historical water usage has decreased to reflect less water usage for exterior landscaping. This
factor is discussed below in detail.

2.5.1 Weather Effects on Water Usage
California faces the prospect of significant water management challenges due to a variety of
issues including population growth, regulatory restrictions and climate change. Climate change
is of special concern because of the range of possibilities and their potential impacts on
essential operations, particularly operations of the State Water Project. The most likely
scenarios involve accelerated sea level rise and increased temperatures, which will reduce the
Sierra Nevada snowpack and shift more runoff to winter months. These changes can cause
major problems for the maintenance of the present water export system through the fragile
levee system of the Sacramento-San Joaquin Delta. The other much-discussed climate
scenario or impact is an increase in precipitation variability, with more extreme drought and
flood events posing additional challenges to water managers.8
These changes would impact MWA’s water supply by changing how much water is available,
when it is available, how it can be captured and how it is used due to changes in priorities.
Expected impacts to the SWP imported water supply include pumping less water south of the
Delta due to reduced supply, and pumping more local groundwater to augment reductions in
surface water supplies and reliability issues since groundwater is a more reliable source of
water.

7
8

“Warren Basin Water Storage and Balance” spreadsheet developed by High-Desert Water District with the
assistance of the US Geological Survey (written correspondence, 2010).
Final California Water Plan Update 2009 Integrate Water Management: Bulletin 160.
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Historically, MWA’s gross municipal production per-capita usage for the Mojave Basin Area has
fluctuated from 190 to 284 GPCD, as shown on Figure 2-2. Please note that the precipitation
data used in the Figure is the average of the Barstow and the Victorville California Irrigation
Management Information System (CIMIS) weather stations. CIMIS is a program in the
California Department of Water Resources (DWR) that manages a network of over 120
automated weather stations in the state of California. While historically this variation in range of
water use shown on Figure 2-2 was primarily due to seasonal weather variations, with the
unusual economic events of the recent years and the effects of conservation, the weather may
not be the only impact on the drop in usage for the GPCD.

Figure 2-2
Historical MWA Mojave Basin Area Gross Municipal GPCD*
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*Precipitation data was averaged from California Irrigation Management Information System (CIMIS) Stations
Barstow No. 134 and Victorville No. 117.

2.5.2 Conservation Effects on Water Usage
In recent years, water conservation has become an increasingly important factor in water supply
planning in California. Since the 2005 UWMP there have been a number of regulatory changes
related to conservation including new standards for plumbing fixtures, a new landscape
ordinance, a state retrofit on resale ordinance, new Green Building standards, target demand
reduction goals and more.
In 2003, MWA, retail water agencies, and others formed the AWAC. The mission of the AWAC,
a coalition of 25 regional organizations, is to promote the efficient use of water and increase
communities' awareness of conservation as an important tool to help ensure an adequate water
supply. The AWAC have developed water conservation measures that include public
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information and education programs and have set a regional water use reduction goal of
15 percent gross per capita by 2015.
Through its Water Conservation Incentive Program (WCIP), MWA has been supporting regional
conservation. The Cash for Grass program has been particularly successful, and has caused
the removal of an estimated 2.9 million square feet of turf and saved about 500 af of water per
year.
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Section 3: Water Resources
3.1

Overview

This Section describes the water resources available to the Mojave Water Agency (MWA) for
the 25-year period covered by the Plan. These are summarized in Table 3-1 and discussed in
more detail below. Both currently available and planned supplies are discussed.
TABLE 3-1
SUMMARY OF CURRENT AND PLANNED WATER SUPPLIES (AFY)
Water Supply Source

2010

2015

2020

2025

2030

2035

49,680

51,480

53,880

53,880

54,778

54,778

54,045

54,045

54,045

54,045

54,045

54,045

10,425

10,425

10,425

10,425

10,425

10,425

62,220

67,766

71,353

76,862

82,364

87,857

5,304

5,397

5,491

5,789

6,087

6,385

Total Existing Supplies

181,674

189,113

195,194

201,001

207,699

213,490

Projected Demands(g)

151,885

163,161

170,496

181,740

192,969

204,181

Existing Supplies
Wholesale (Imported)
SWP (a)
Local Supplies(b)
Net Natural Supply
Agricultural Depletion
from Storage(c)
Return Flow

(d)

Wastewater Import(e)
Groundwater Banking
Projects(f)

Notes:
(a) Assumes 60% of Table A amount as the long-term supply until 2029 and then assume 61% in 2029 and after,
based on the California Department of Water Resources 2009 contractor Delivery Reliability Report for MWA.
(b) Source: MWA’s demand forecast model.
(c) Refer to Section 3.3.2 for an explanation of this supply.
(d) Refer to Section 3.3.3 for an explanation of this supply. It was assumed the GPCD remains at the “moderate”
level as defined in Chapter 2.
(e) See Chapter 4 Recycled Water, Table 4-6.
(f) Groundwater Banking (stored groundwater) would only be used in drought conditions. For this reason,
Groundwater Banking is not included in the total supply available in a Normal Year. See Table 3-13 for details.
(g) See Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation.

The MWA has four sources of water supply – natural surface water flows, wastewater imports
from outside the MWA service area, SWP imports, and return flow from pumped groundwater
not consumptively used. A fifth source, “Agricultural Depletion From Storage,” is also shown as
a supply and is described in Section 3.3.2. In MWA’s demand forecast projection model, natural
and SWP supply are expressed as an annual average, although both sources of supply vary
significantly from year to year. Almost all of the water use within MWA is supplied by pumped
groundwater. Native surface supply, return flow, and SWP imports recharge the groundwater
basins; therefore, water management practices render the annual fluctuations in these sources
of supply relatively unimportant for water supply planning. MWA has an average natural supply
of 54,045 acre-feet per year (afy) as shown in Table 3-1.
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The term "dry" is used throughout this chapter and in subsequent chapters concerning water
resources and reliability as a measure of supply availability. As used in this Plan, dry years are
those years when supplies are the lowest, which occurs primarily when precipitation is lower
than the long-term average precipitation. The impact of low precipitation in a given year on a
particular supply may differ based on how low the precipitation is, or whether the year follows a
high-precipitation year or another low-precipitation year. For the State Water Project (SWP), a
low-precipitation year may or may not affect supplies, depending on how much water is in SWP
storage at the beginning of the year. Also, dry conditions can differ geographically. For
example, a dry year can be local to the MWA service area (thereby affecting local groundwater
replenishment and production), local to northern California (thereby affecting SWP water
deliveries), or statewide (thereby affecting both local groundwater and the SWP). When the
term "dry" is used in this Plan, statewide drought conditions are assumed, affecting both local
groundwater and SWP supplies at the same time.

3.2

Wholesale (Imported) Water Supplies

3.2.1 Imported Water Supplies
Imported water supplies available to MWA consist primarily of the SWP supplies. According to
the water supply contract between the California Department of Water Resources (DWR) and
MWA revised on October 12, 2009, MWA’s maximum annual entitlement from the SWP
(“Table A amount”) is 82,800 afy from 2010 to 2014; 85,800 afy from 2015 to 2019; and
89,800 afy from 2020 to 2035.
The SWP is the largest state-built, multi-purpose water project in the country. It was authorized
by the California State Legislature in 1959, with the construction of most facilities completed by
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1973. Today, the SWP includes 28 dams and reservoirs, 26 pumping and generating plants,
and approximately 660 miles of aqueducts. The primary water source for the SWP is the
Feather River, a tributary of the Sacramento River. Storage released from Oroville Dam on the
Feather River flows down natural river channels to the Sacramento-San Joaquin River Delta
(Delta). While some SWP supplies are pumped from the northern Delta into the North Bay
Aqueduct, the vast majority of SWP supplies are pumped from the southern Delta into the 444mile-long California Aqueduct. The California Aqueduct conveys water along the west side of
the San Joaquin Valley to Edmonston Pumping Plant, where water is pumped over the
Tehachapi Mountains and the California Aqueduct then divides into the East and West
Branches. MWA delivers its SWP supplies to use within the local groundwater basins through
extensive transmission pipeline systems and direct releases from Silverwood Lake, a SWP
regulating reservoir.
In the early 1960s, DWR began entering into individual SWP Water Supply Contracts with urban
and agricultural public water supply agencies located throughout northern, central, and southern
California for SWP water supplies. MWA is one of 29 water agencies (commonly referred to as
“contractors”) that have an SWP Water Supply Contract with DWR.
Each SWP contractor’s SWP Water Supply Contract contains a “Table A,” which lists the
maximum amount of water an agency may request each year throughout the life of the contract.
Table A is used in determining each contractor’s proportionate share, or “allocation,” of the total
SWP water supply DWR determines to be available each year. The total planned annual
delivery capability of the SWP and the sum of all contractors’ maximum Table A amounts was
originally 4.23 million acre-feet (af). The initial SWP storage facilities were designed to meet
contractors’ water demands in the early years of the SWP, with the construction of additional
storage facilities planned as demands increased. However, essentially no additional SWP
storage facilities have been constructed since the early 1970s. SWP conveyance facilities were
generally designed and have been constructed to deliver maximum Table A amounts to all
contractors. After the permanent retirement of some Table A amount by two agricultural
contractors in 1996, the maximum Table A amounts of all SWP contractors now totals about
4.17 million af.
As mentioned above, currently, MWA is entitled to 82,800 afy of SWP water. Prior to two
purchases by MWA of additional Table A supplies, MWA’s Table A amount was 50,800 af. In
1997, MWA purchased 25,000 af from Berrenda Mesa Water District, bringing MWA’s Table A
amount to 75,800 af. In 2009, MWA purchased an additional 14,000 af of Table A from Dudley
Ridge Water District in Kings County, which will be transferred incrementally to MWA. The first
transfer of 7,000 af occurred in 2010, with 3,000 af to be transferred in 2015 and 4,000 af in
2020. These transfers are reflected in Table 3-3 below, which indicates MWA’s Table A
amounts from 2010 to 2035.
While Table A identifies the maximum annual amount of water an SWP contractor may request,
the amount of SWP water actually available and allocated to SWP contractors each year is
dependent on a number of factors and can vary significantly from year to year. The primary
factors affecting SWP supply availability include hydrology, the amount of water in SWP storage
at the beginning of the year, regulatory and operational constraints, and the total amount of
water requested by SWP contractors.
Imported SWP water has been historically supplied to the MWA through the Mojave River and
Morongo Basin pipelines and released from Silverwood Lake. Table 3-2 presents historical total
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SWP deliveries to MWA. Table 3-3 presents MWA’s SWP demand projections provided to DWR
(MWA’s wholesale supplier), according to the water supply contract revised in October 2009.
TABLE 3-2
HISTORICAL TOTAL SWP DELIVERIES
Year
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

Deliveries (afy)(a)
22,500
0
0
0
0
24,489
0
0
0
0
0
0
0
3,423
10,674
11,487

Deliveries (afy)(b)
17,652
8,740
7,427
14,040
5,892
8,071
11,362
4,320
4,218
39,242
12,840
33,323
33,927
20,064
17,007
21,528

Year
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

Notes:
(a) Source: Mojave Water Agency
(b) Deliveries from 1978 to 2001 include releases from Lake Silverwood, Rock Springs, Hodge, Lenwood, the
Morongo Basin Pipeline, and to the LUZ Solar facility at Kramer Junction. Deliveries from 2002 to 2009 also
include releases to Daggett, Newberry Springs, Oro Grande, Local Construction Projects and High Desert
Power Project.

TABLE 3-3
CURRENT AND PLANNED WHOLESALE WATER SUPPLIES (AFY)
Water Supply Sources
California State Water Project
(SWP)

2010

2015

2020

2025

2030

2035

82,800

85,800

89,800

89,800

89,800

89,800

3.2.2 Imported Water Supply Reliability
The amount of the SWP water supply delivered to the state water contractors in a given year
depends on a number of factors, including the demand for the supply, amount of rainfall,
snowpack, runoff, water in storage, pumping capacity from the Delta, and legal/regulatory
constraints on SWP operation. Water delivery reliability depends on three general factors: the
availability of water at the source, the ability to convey water from the source to the desired
point of delivery, and the magnitude of demand for the water. Urban SWP contractors’ requests
for SWP water, which were low in the early years of the SWP, have been steadily increasing
over time, which increases the competition for limited SWP dry-year supplies. Regulatory
constraints also change over time and have become increasingly more restrictive.
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In an effort to assess the impacts of these varying conditions on SWP supply reliability, DWR
issued its “State Water Project Delivery Reliability Report 2009” (2009 SWP) update in August
2010. The biennial Report assists SWP contractors in assessing the reliability of the SWP
component of their overall supplies. The 2009 SWP Report updates DWR’s estimate of the
current (2009) and future (2029) water delivery reliability of the SWP. The updated analysis
shows that the primary component of the annual SWP deliveries (referred to as Table A
deliveries) will be less under current and future conditions, when compared to the preceding
report (State Water Project Delivery Reliability Report 2007). The report discusses areas of
significant uncertainty to SWP delivery reliability:
y

Restrictions on SWP and Central Valley Project (CVP) operations due to the State and
federal biological opinions to protect endangered fish such as delta smelt and spring-run
salmon;

y

Climate change and sea level rise, which is altering the hydrologic conditions in the
State;

y

The vulnerability of Delta levees to failure due to floods and earthquakes.

“Water delivery reliability” is defined as the annual amount of water that can be expected to be
delivered with a certain frequency. SWP delivery reliability is calculated using computer
simulations based on 82 years of historical data.
The 2009 SWP Report shows a continuing erosion of the ability of the SWP to deliver water. For
current conditions, the dominant factor for these reductions is the restrictive operational
requirements contained in the federal biological opinions. Deliveries estimated for the 2009
Report are reduced by the operational restrictions of the biological opinions issued by the U.S.
Fish and Wildlife Service in December 2008 and the National Marine Fisheries Service in June
2009 governing the SWP and Central Valley Project operations. The 2005 and 2007 SWP
Reports were based on less restrictive operational rules.
For future conditions, the 2009 SWP Report includes the potential effects of climate change to
estimate future deliveries. The changes in run-off patterns and amounts are included along with
a potential rise in sea level. Sea level rise has the potential to require more water to be released
to repel salinity from entering the Delta in order to meet the water quality objectives established
for the Delta. The 2005 SWP Report did not include any of these potential effects. For the 2007
SWP Report, the changes in run-off patterns and amounts were incorporated into the analyses,
but the potential rise in sea level was not.
These updated analyses in the 2009 SWP Report indicate that the SWP, using existing facilities
operated under current regulatory and operational constraints and future anticipated conditions,
and with all contractors requesting delivery of their full Table A amounts in most years, could
deliver 60 percent of Table A amounts on a long-term average basis. DWR also prepared
Delivery Reliability Reports (DRRs) for long-term average SWP supplies to individual SWP
contractors based upon the unique conditions that impact each contractor. The DRR for MWA
indicated average reliability would be 60 percent in 2009 and will increase to 61 percent in 2029.
Table 3-4 provides the projected SWP water available to MWA over the next 25 years, based on
the MWA’s maximum Table A amounts from 2010 to 2035 and the supply reliability analyses
provided in the 2009 SWP Report and associated DRR.
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TABLE 3-4
CURRENT AND PLANNED WHOLESALE WATER SUPPLIES AVAILABLE
(LONG-TERM AVERAGE)
2010

2015

2020

2025

2030(a)

2035(b)

% of Table A Amount Available

60%

60%

60%

60%

61%

61%

Anticipated Deliveries (afy)

49,680

53,880

54,778

54,778

Wholesaler (Supply Source)
California State Water Project (SWP)

51,480 53,880

Notes:
(a) Assumes 61% of Table A amount from 2029 and after.
(b) The DWR SWP Delivery Reliability Report 2009 projects SWP supplies to 2029. This 2010 UWMP covers the
period from 2010 to 2035. Therefore, the available supplies from 2030 to 2035 are assumed to be the same as in
2029.

The values shown in Table 3-4 cover the period 2009 – 2029 based on the DWR estimates at
the 2009 level for the current conditions and at the 2029 level for future conditions. Although the
2009 Report presents an extremely conservative projection of SWP delivery reliability,
particularly in light of events occurring since its release, because it is based on the most up-todate modeling by DWR, it remains the best available information concerning the SWP for use in
preparing this Plan.
The 2009 SWP Reliability Report also includes analyses of SWP operational restrictions that
took effect in 2008 and 2009 due to various court rulings regarding federal biological opinions.
The overall result has been “erosion of the SWP to deliver water.” The Report identifies several
emerging factors related to these court rulings that have the potential to affect the availability
and reliability of SWP supplies. The reliability analysis is located in Chapter 6, “Reliability
Planning;” a detailed legal analysis of these factors is attached as Appendix F.
While the primary supply of water available from the SWP is allocated Table A supply, SWP
supplies in addition to Table A water may periodically be available, including “Article 56C”
carryover water, “Article 21” water, Turnback Pool water, and DWR Dry Year Purchase
Programs. Pursuant to the long-term water supply contracts, SWP contractors have the
opportunity to carry over a portion of their allocated water approved for delivery in the current
year for delivery during the next year. Contractors can “carry over” water under Article 56C of
the SWP long-term water supply contract with advance notice when they submit their initial
request for Table A water, or within the last three months of the delivery year. The carryover
program was designed to encourage the most efficient and beneficial use of water and to avoid
obligating the contractors to “use or lose” the water by December 31 of each year. The water
supply contracts state the criteria of carrying over Table A water from one year to the next.
Normally, carryover water is water that has been exported during the year, has not been
delivered to the contractor during that year, and has remained stored in the SWP share of San
Luis Reservoir to be delivered during the following year. Storage for carryover water no longer
becomes available to the contractors if it interferes with storage of SWP water for project needs
(DWR, 2009).
Article 21 water (which refers to the SWP contract provision defining this supply) is water that
may be made available by DWR when excess flows are available in the Delta (i.e., when Delta
outflow requirements have been met, SWP storage south of the Delta is full, and conveyance
capacity is available beyond that being used for SWP operations and delivery of allocated and
scheduled Table A supplies). Article 21 water is made available on an unscheduled and
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interruptible basis and is typically available only in average to wet years, generally only for a
limited time in the late winter.
The Turnback Pool is a program where contractors with allocated Table A supplies in excess of
their needs in a given year may turn back that excess supply for purchase by other contractors
who need additional supplies that year. The Turnback Pool can make water available in all
types of hydrologic years, although generally less excess water is turned back in dry years.
As urban SWP contractor demands increase in the future, the amount of water turned back and
available for purchase will likely diminish. In critical dry years, DWR has formed Dry Year Water
Purchase Programs for contractors needing additional supplies. Through these programs, water
is purchased by DWR from willing sellers in areas that have available supplies and is then sold
by DWR to contractors willing to purchase those supplies.
Because the availability of these supplies is somewhat uncertain, they are not included as
supplies to MWA in this Plan. However, MWA’s access to these supplies when they are
available may enable it to improve the reliability of its SWP supplies beyond the values used
throughout this report.

3.2.3 Existing Supply Facilities
MWA receives SWP water at four locations off the aqueduct. The first of four turnouts to the
MWA service area is located at Sheep Creek, which is essentially a stub out in the Phelan Area
and not used at this time. Second is the Mojave River turnout, also known as the White Road
Siphon, located southwest of the City of Victorville and serves the Mojave River Pipeline. The
third turnout is the Highway 395 turnout, located southwest of the boundary dividing the City of
Victorville from the City of Hesperia, which is being developed for the Oro Grande Wash
Recharge Project. The Oro Grande Wash project is discussed later in this chapter and consists
of a pipeline from the aqueduct that will recharge a desert wash and serve the southern
Victorville area. The fourth and last turnout is known as the Morongo Siphon (or Antelope
Siphon Turnout) and serves the Morongo Basin Pipeline. In addition, the MWA takes water
delivery from Cedar Springs Dam at Silverwood Lake through controlled releases to the Mojave
River. To distribute the supply of water to the points of demand, MWA has taken a central role in
designing and constructing the Morongo Basin and Mojave River pipelines, which extend from
the California Aqueduct. Figure 3-3 shows the location of the MWA turnouts and existing and
planned water delivery facilities.
The Mojave River Pipeline extends approximately 76 miles from the California Aqueduct to
recharge sites along the Mojave River. The large-diameter pipeline project was started in 1996
and completed in 2006 to deliver up to 45,000 afy to the Mojave Basin Area to offset growing
depletion of native water supplies caused by the region’s growth and the overpumping of
groundwater. There are four groundwater recharge basins that have been constructed at
Hodge, Lenwood, Daggett/Yermo, and Newberry Springs.
The Morongo Basin Pipeline is a 71-mile underground pipeline built by the MWA. It brings water
from the California Aqueduct in Hesperia to the Rock Springs Recharge site along the Mojave
River in south Apple Valley and to percolation ponds in the Hi-Desert Water District (HDWD) in
Yucca Valley. Water flowing through the pipeline is diverted to recharge ponds in an effort to
reduce overdraft in the Warren Valley Basin. The Morongo Basin Pipeline was completed in
1994 and deliveries began in 1995. The pipeline was financed by MWA, the HDWD, the Joshua

Page 3-8

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

Basin Water District (JBWD), the Bighorn-Desert View Water Agency (BDVWA), and San
Bernardino County Service Area 70 (CSA 70). Pipeline turnouts exist to serve JBWD, BDVWA,
and CSA 70 as well as HDWD.

3.3

Local Water Supplies

MWA’s local supply of water includes natural surface water flows, return flow from pumped
groundwater not consumptively used, and wastewater imports from outside the MWA service
area. All three sources are discussed in the following subsections.
A fourth source, “Agricultural Depletion From Storage,” is also shown as a supply and is
described in Section 3.3.2.

3.3.1 Net Natural Supply
MWA has an average natural supply of 54,045 afy, including surface water and groundwater
flows in the five subareas of the Mojave Basin Area and in the Morongo Basin/Johnson Valley
Area (“Morongo”), as shown in Table 3-1. The estimates for the Mojave Basin Area are derived
from Watermaster estimates, which are long-term natural supply estimates taken from Table 5-2
of the “MBAW Report to the Court.”9 The Watermaster utilizes these estimates, consistent with
the requirements of the Judgment After Trial adjudicating water rights in the Mojave Basin Area
(“Mojave Basin Judgment”),10 to calculate annual yield for each of the five subareas and from
that the quantities of water that each stipulating party to the Judgment will be able to produce
without incurring replenishment obligations under the Mojave Basin Judgment.
This
determination and other information will ultimately result in the final calculation of Replacement
Water and Makeup obligations of the stipulating parties. This has a direct effect on the
calculation of the single largest demand for imported water supply, and has been adjudicated by
the Court. Therefore, it is necessary to maintain the Mojave Basin Area long-term average
supply regardless of actual variability in surface water flows that may affect calculations under
the Judgment. The Morongo Area net natural supplies are estimated from studies prepared on
the individual regions and aggregated for the total. Long-term average natural supplies include
wet and dry periods, which fluctuate substantially from year to year but are consistent over the
long-term. Water management practices render the annual fluctuations in these sources
of supply relatively unimportant for long-term water supply planning.

9

Mojave Basin Area Watermaster Annual Report for Water Year 2008-09.
See Appendix D.

10
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FIGURE 3-3
MWA WATER DELIVERY FACILITIES
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3.3.2

Agricultural Depletion from Storage

Agriculture accounts for the largest water demand in the Baja Subarea. Table 3-1 identifies
Agricultural Depletion from Storage as a local supply. Baja agricultural producers have
repeatedly reported to Watermaster (and the court) that they will not be able to purchase
supplemental water. Consequently, Baja producers rely on storage depletion as a supply.
Therefore, in order to avoid showing demand from Baja agriculture on imported water supplies,
the MWA projection model treats consumptive use of agriculture as a supply derived from
storage depletion (Table 3-1).

3.3.3

Return Flow

A portion of the water pumped from the ground is returned to the groundwater aquifer and
becomes part of the available water supply; this is defined as the return flow. For example,
nearly all indoor water use returns to the basin either by percolation from septic tanks or treated
wastewater effluent produced by municipal wastewater facilities.
The portion of the
groundwater pumped that does not return to the aquifer is referred to as consumptive use.
Return flow shown in Table 3-1 is calculated as a percent of the previous years’ water
production for each water use category, per the methodology outlined in the Albert A. Webb
Associates Study11 prepared in 2000. Return flow factors per the Webb Study were explained
previously in Chapter 2 and, on a regional basis, average approximately 40 percent of the
groundwater production. The return flows shown in Table 3-1 represent aggregate flows from all
sources. Return flows from municipal demands are calculated as 50 percent of total municipal
groundwater production, with a portion of those flows resulting from septic tanks and a portion
from recycled wastewater. The projections for recycled water flows in Chapter 4 are embedded
within the overall return flow numbers shown in Table 3-1, and are therefore not identified as a
separate source of supply.

3.3.4 Wastewater Import
Treated wastewater effluent is imported to MWA from three wastewater entities serving
communities in the San Bernardino Mountains outside MWA’s service area. Treated
wastewater effluent from the Crestline Sanitation District and Lake Arrowhead Community
Services District is imported to the Alto Subarea, and effluent from the Big Bear Area Regional
Wastewater Agency is imported to the Este Subarea. Wastewater imports from outside MWA
are recharged into the Mojave River Groundwater Basin and represent a relatively small portion
of MWA’s overall water supply portfolio, and are described in more detail in Chapter 4 Recycled
Water.

3.4

Groundwater

This Section presents information about MWA’s groundwater supplies, including a summary of
the adopted Groundwater Management Plan (GWMP).

11

Mojave Basin Area Watermaster Consumptive Water Use Study and Update of Production Safe Yield Calculations
for the Mojave Basin Area. Albert A. Webb Associates, February 16, 2000.
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3.4.1 Groundwater Basin Description
The MWA service area overlies all or a portion of 36 groundwater basins and subbasins as
defined by DWR Bulletin 118-03. Collectively, these basins and subbasins are grouped into two
larger hydrogeologically distinct areas. Basins along the Mojave River and adjacent areas are
referred to as the Mojave River Groundwater Basin. Remaining basins in the southeastern
MWA service area are referred to as the Morongo Basin/Johnson Valley Area or “Morongo
Area”. The Mojave River Groundwater Basin is the larger and more developed of the two areas.
These basins overlie two broad hydrologic regions also defined in DWR Bulletin 118-03. Most of
the Mojave River Groundwater Basin lies within the South Lahontan hydrologic region. The
Morongo Area and the Este Subarea of the Mojave River Groundwater Basin lie in the Colorado
River hydrologic region. The 36 groundwater basins and subbasins as defined in the DWR
Bulletin 118 are listed in Table 3-5 and grouped by the South Lahontan (Region 6) and
Colorado River (Region 7) hydrologic regions. The MWA service area also overlaps a small
portion of a DWR basin in the South Coast hydrologic region (Region 8) as shown by the last
subbasin in Table 3-5. Figure 3-4 shows the DWR groundwater basins and the MWA service
area boundary.
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TABLE 3-5
DWR GROUNDWATER BASINS
DWR Basin

Sub-Basin

Groundwater Basin

South Lahontan Hydrologic Region
6-35
Cronise Valley
6-36
6-36.01
Langford Valley
6-37
Coyote Lake Valley
6-38
Caves Canyon Valley
6-40
Lower Mojave River Valley
6-41
Middle Mojave River Valley
6-42
Upper Mojave River Valley
6-43
El Mirage Valley
6-44
Antelope Valley
6-46
Fremont Valley
6-47
Harper Valley
6-48
Goldstone Valley
6-49
Superior Valley
6-50
Cuddeback Valley
6-51
Pilot Knob Valley
6-52
Searles Valley
6-53
Salt Wells Valley
6-54
Indian Wells Valley
6-77
Grass Valley
6-89
Kane Wash Area
Colorado River Hydrologic Region
7-10
Twentynine Palms Valley
7-11
Copper Mountain Valley
7-12
Warren Valley
7-13
7-13.02
Deadman Valley
7-13
7-13.01
Deadman Valley
7-15
Bessemer Valley
7-16
Ames Valley
7-17
Means Valley
7-18
7-18.01
Johnson Valley
7-18
7-18.02
Johnson Valley
7-19
Lucerne Valley
7-20
Morongo Valley
7-50
Iron Ridge Area
7-51
Lost Horse Valley
7-62
Joshua Tree
8-2
8-2.05
Upper Santa Ana Valley

Sub-Basin Name
Langford Well Lake

Surprise Spring
Deadman Lake

Soggy Lake
Upper Johnson Valley

Cajon

Budget Type(a)
C
C
A
A
A
A
A
A
A
C
A
C
C
C
C
C
C
A
C
C
C
A
A
C
C
C
C
C
C
C
A
C
C
C
A
C

Notes:
Source: DWR
(a) Type A – either a groundwater budget or model exists, or actual extraction data is available. Type C – not
enough available data to provide an estimate of the groundwater budget or basin extraction.

There have been many different and conflicting references to the basins, subbasins, and/or
subareas within the MWA service area. For the purposes of this report, the two larger areas are
referred to as the Mojave Basin Area and the Morongo Basin/Johnson Valley Area (“Morongo
Area”). The Mojave Basin Area groundwater basin has been further divided into subareas for
groundwater management and/or adjudication purposes. Subareas within the Mojave River
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Groundwater Basin include Oeste, Alto, Este, Centro and Baja as defined in the Mojave Basin
Judgment and shown on Figure 3-4.
The Morongo Area represents the DWR groundwater basins east and southeast of Este
Subarea that are within the MWA service area and the Morongo Area. The Morongo Area has
been divided into regions based on faults, groundwater divides, and existing DWR groundwater
basin boundaries. These Regions are shown on Figure 3-5 and include, from northwest to
southeast, Johnson Valley, Means Valley, Ames Valley, Warren Valley, and Copper Mountain
Valley/Joshua Tree regions. These Region classifications and boundaries have been revised
slightly from those used in the 2004 RWMP, based on recent evaluations in the Ames and
Means Valleys (Kennedy/Jenks/Todd, 2007). Revisions include the separation of Means Valley
from the former Ames/Means Subbasin and expansion of the Ames Valley Region to the east
based on groundwater flow and existing DWR basin boundaries (Figure 3-5).
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FIGURE 3-4
DWR GROUNDWATER BASINS WITHIN MWA
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FIGURE 3-5
MORONGO AREA REGIONS
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3.4.2 Adopted Groundwater Management Plan
The California State Legislature passed Assembly Bill 3030 (AB 3030) during the 1992
legislative session allowing local agencies to develop Groundwater Management Plans
(GWMPs). The legislation declares that groundwater is a valuable resource that should be
carefully managed to ensure its safe production and quality. The legislation also encourages
local agencies to work cooperatively to manage groundwater resources within their jurisdiction.
Senate Bill 1938 (SB 1938) was passed by the Legislature September 16, 2002 and made
changes and additions to sections of the Water Code created by AB 3030.
MWA’s 2004 Regional Water Management Plan (RWMP), adopted on February 24, 2005 by
Resolution 798-05, also serves as the GWMP for MWA as it contains all the relevant
components related to Groundwater Management Plans in California Water Code Sections
10750-10753.10., as well as the components recommended by DWR in California’s
Groundwater, Bulletin 118 (DWR, 2003). The 2004 RWMP Update (refer to Appendix G) both
complements and formalizes a number of existing water supply and water resource planning
and management activities in the MWA service area that overlies several groundwater basins
(see above), as defined by DWR in Bulletin 118.
As part of the 2004 RWMP Update, the following Basin Management Objectives (BMOs) were
established to plan water supplies through 2020:
y

y

Balance future water demands with available supplies recognizing the need to:


Stabilize the groundwater basin storage balance over long-term hydrologic cycles



Protect and restore riparian habitat areas as identified in the Mojave Basin Area
Judgment and the Department of Fish & Game Habitat Water Supply Management
Plan



Limit the potential for well dewatering, land subsidence, and migration of poor quality
water



Maintain a sustainable water supply through extended drought periods



Select projects with the highest likelihood of being implemented

Maximize the overall beneficial use of water throughout MWA by:


Supplying water in quantity and of quality suitable to the various beneficial uses



Addressing issues throughout the MWA service area recognizing the interconnection
and interaction between different areas



Distributing benefits that can be provided by MWA in an equitable and fair manner



Ensuring that costs incurred to meet beneficial uses provide the greatest potential
return to beneficiaries of the project(s)



Avoiding redirected impacts
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Identifying sustainable funding sources including consideration of affordability

Balancing future water demands with available supplies will increase water supply reliability by
preventing continued overdraft of the groundwater. With groundwater storage stabilized, there
will be groundwater available during surface water supply shortages and delivery interruptions.
With a balanced basin, groundwater elevations will be relatively stable. This will reduce the
potential for land subsidence and associated aquifer compaction.
The adopted 2004 RWMP also identified several water supply projects and management
actions to provide a means to achieve the BMOs. Management actions can be grouped into the
following seven major elements:
1. Monitoring regional groundwater quantity and quality
2. Improve characterization of the basin
3. Continue long-term planning
4. Groundwater protection
5. Construction and implementation
6. Financing
7. Public participation
Included in the 2004 RWMP and GWMP is the assumption that the Mojave Basin adjudication
will continue to be implemented. The MWA Board acts as Watermaster for administration of the
Mojave Basin Area Judgment. In the Mojave Basin Area, the Mojave Basin Area Judgment
requires that annual water production records be collected and verified by producers exceeding
10 afy of production within each of the five Mojave Basin Area subareas. As the current Courtappointed Watermaster, much of the monitoring and studies in the Mojave Basin Area is
conducted by MWA, based on the monitoring requirements described in the Judgment After
Trial (1996). Data collected are reported in the Mojave Basin Area Watermaster Annual Reports
to satisfy the mandates of the monitoring requirements. The Warren Valley Basin is also subject
to a Court judgment that is administered by the Hi-Desert Water District acting as the Courtappointed Watermaster. The Management Actions identified neither supersede nor conflict with
the Mojave Basin Area Judgment or the Warren Valley Judgment. All provisions of these
Judgments are integral parts of the foundation of this Plan.
In addition to conducting regional groundwater management, MWA has also engaged with the
U.S. Geological Survey (USGS) in a cooperative water resources program by which the USGS
assists MWA with monitoring activities in their service area. MWA currently maintains a
monitoring network of approximately 900 monitoring wells for regular measurements of water
levels. Many of these wells are also sampled periodically for water quality. Using these data,
MWA tracks water level trends and fluctuations throughout the service area. Groundwater
production in the Mojave Basin is monitored and managed by the Watermaster.

Page 3-18

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

As part of basin characterization activities, six groundwater models have been developed in the
MWA service area to aid in management of groundwater. MWA continues to apply and refine
these models in key management areas to better manage water quantity and quality.

3.4.3 Mojave River Groundwater Basin
The predominant groundwater basin within the MWA service area is the Mojave River
Groundwater Basin that encompasses 1,400 square miles as outlined on Figure 3-6, and having
an estimated total water storage capacity of nearly 5 million af (Bookman-Edmonston
Engineering, Inc., 1994).
In the Mojave River Groundwater Basin, the Mojave River is the largest stream, originating near
the Cajon Pass - a low-elevation gap in the San Bernardino Mountains. With the exception of
small streams in the San Gabriel and the San Bernardino Mountains and short reaches of the
Mojave River, there are no perennial streams in the Mojave Basin Area. Prior to ground-water
development, the Mojave River flowed at a series of discharge areas near Victorville, at Camp
Cady, at Afton Canyon, and at other areas where faults cause groundwater to discharge at land
surface, such as near the Helendale or the Waterman Faults. Under present-day conditions the
Mojave River does not flow perennially except at the Narrows near Victorville, downstream from
the Victorville municipal wastewater treatment plant (an area known locally as the “Transition
Zone”), and near Afton Canyon (Izbicki, 2004).
The Mojave River Groundwater Basin Area is essentially a closed basin – very little
groundwater enters or exits the basin. However, within the basin groundwater movement occurs
between the different subareas, as well as groundwater-surface water and groundwateratmosphere interchanges. Groundwater is recharged into the basin predominantly by infiltration
of water from the Mojave River, which accounts for approximately 80 percent of the total basin
natural recharge. Other sources of recharge include infiltration of storm runoff from the
mountains and recharge from human activities such as irrigation return flows, wastewater
discharge, and enhanced recharge with imported water (Stamos et al., 2001). Over 90 percent
of the basin groundwater recharge originates in the San Gabriel and San Bernardino Mountains
(Hardt 1971). Groundwater is discharged from the basin primarily by well pumping, evaporation
through soil, transpiration by plants, seepage into dry lakes where accumulated water
evaporates, and seepage into the Mojave River.
Recent investigations by MWA, USGS, and others have resulted in an improved understanding
the geology and hydrogeology of the Mojave Basin Area. Specifically, a more refined
examination of the hydrostratigraphy has allowed for differentiation between the more
permeable Floodplain Aquifer that has a limited extent along the Mojave River and the more
extensive but less permeable Regional Aquifer (Stamos et al., 2001). The aerial extent of the
Floodplain and Regional aquifers is shown on Figure 3-6. In the Mojave Basin Area, Alto,
Centro, and Baja subareas contain both the Floodplain Aquifer and the Regional Aquifer while
Oeste and Este subareas only contain the Regional Aquifer.
The Floodplain Aquifer is composed of sand and gravel weathered from granitic rocks of the
San Gabriel and the San Bernardino Mountains and deposited in a fluvial depositional
environment. These highly permeable sediments can yield large quantities of water to wells.
The Floodplain Aquifer is directly recharged by infiltration of surface flows from the Mojave River
during the winter rainy season (Figure 3-6). Recharge is greater near the mountain front where
surface flows are more frequent.
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FIGURE 3-6
HYDROGEOLOGIC SETTING
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The Regional Aquifer underlies and surrounds the Floodplain Aquifer with interconnected
alluvial fan and basin fill deposits that drain toward the Mojave River (Figure 3-6). In some
areas, permeable deposits from the ancestral Mojave River are present, but overall the aquifer
is much less permeable than the Floodplain Aquifer. The Regional Aquifer is generally
recharged by groundwater movement from the Floodplain Aquifer to the Regional Aquifer,
infiltration of runoff from the higher altitudes of the San Gabriel and San Bernardino Mountains,
and smaller amounts of runoff from local intermittent streams and washes (Izbicki, 2004).
Prior to recent population growth, most of the groundwater production occurred in the Floodplain
Aquifer. Groundwater production was initially developed along the Mojave River in the early
1900s. In the mid-1950’s, groundwater production had increased to about 190,000 af, with most
of the production still occurring along the river. By 1994, about half of the total basin production
came from wells located away from the Mojave River in the Regional Aquifer (Stamos et al.,
2001). The increase in water production and the re-distribution of pumping in the basin have
significantly influenced the interaction between the Floodplain and Regional Aquifers. Prior to
development in the area, groundwater flowed primarily from the Regional Aquifer into the
Floodplain Aquifer. However, vertical groundwater gradients have been reversed in recent
years, and downward flow from the Floodplain Aquifer is currently the primary recharge
mechanism for the Regional Aquifer (Stamos et al., 2001).
3.4.3.1

Groundwater Levels

Essentially all water supplies within MWA are pumped from the local groundwater basins and
groundwater levels generally have been declining for the past 50 years or more. Adjudication
proceedings were initiated due to concerns that rapid population growth would lead to further
overdraft. The resulting Mojave Basin Area Judgment requires that additional surface water be
imported to help balance the basins (MWA, 2004).
The MWA maintains a comprehensive groundwater monitoring program consisting of over 900
monitoring wells. The Mojave Basin Area Watermaster tracks water production within each of
the five subareas in the Mojave Basin Area as part of the Watermaster’s investigation into
subarea conditions and recommendations on groundwater pumping amounts. The Watermaster
relies on the MWA groundwater level monitoring program along with production records to make
recommendations regarding the sustainable yield for each of the subareas. Figure 3-7 shows
the locations of groundwater level monitoring. A summary of the recent water level trends for
each of the five subareas in the Mojave Basin Area is presented below.
Alto Subarea - Alto subarea water levels near the Mojave River are relatively stable exhibiting
seasonal fluctuations with rising levels in winter and declining levels in summer. It is expected
that under current pumping conditions and long-term average flows in the river, water levels in
the Floodplain Aquifer will generally remain stable. Water levels in the western portion of Alto in
the Regional Aquifer exhibit declines consistent with heavy pumping and limited local recharge.
Water levels in the eastern portion of Alto indicate similar trends although to a lesser extent;
most likely due to limited pumping in the regional aquifer east of the river and possibly higher
localized septic return flow due to the lack of sewers in some areas. Continued pumping in
depleted areas of the Regional Aquifer may result in long-term local negative impacts such as
declining yields and water quality problems. As a whole, the Alto subarea appears to be in
regional balance although portions of the subarea have shown continued historical declines.
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FIGURE 3-7
GROUNDWATER/SURFACE WATER MONITORING SITES

Page 3-22

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

Localized declines in water levels may be ameliorated by a redistribution of groundwater
production and return flows (e.g. construction of local wastewater treatment plants).
Centro Subarea - Water levels in Centro have been relatively stable with seasonal fluctuations
and declines during dry years followed by recovery during wet periods. Water levels in the
Harper Lake area indicate a slow recovery due primarily to reduced pumping during the past
several years. Declines in water levels in wells in the vicinity of Hinkley (away from the river)
show the effects of pumping and limited recharge, primarily due to agriculture.
Baja Subarea - Baja water levels continue to decline due to over-pumping and limited recharge.
Wells near the river in the Daggett area respond to recharge when it is available but experience
water level declines immediately following storm events. Water levels elsewhere in Baja,
especially areas away from the Mojave River, indicate declines that are not positively impacted
from storm events.
Este Subarea - Water levels in Este have remained stable for the past several years indicating
a relative balance between recharge and discharge.
Oeste Subarea – Hydrographs for the southern portion of Oeste Subarea indicate a long-term
decline in water levels, but declines in most wells appear relatively small (less than or about one
foot per year) (Watermaster, 2010). More significant declines occur locally, especially in the
vicinity of heavy pumping. Water levels in the north to central portion of Oeste near El Mirage
indicate relatively stable conditions.
3.4.3.2

Available Groundwater Supplies

Recent and projected groundwater pumping within each subarea of the Mojave Basin Area is
summarized in Tables 2-2 (see Chapter 2) and 3-6, respectively. In the Mojave Basin Area,
Base Annual Production (BAP) rights were assigned by the Mojave Basin Area Judgment to
each producer using 10 afy or more, based on historical production. BAP is defined as the
producer’s highest annual use verified for the five-year base period from 1986-90. Parties to the
Judgment are assigned a variable Free Production Allowance (FPA) by the Watermaster, which
is a percentage of BAP set for each subarea for each year. The allocated FPA represents each
producer’s share of the water supply available for that subarea. This FPA is reduced or
“ramped-down” over time until total FPA comes into balance with available supplies.
Production Safe Yield (PSY) is also determined for each subarea for each year. The PSY in
each subarea is assumed to equal the average net natural water supply plus the expected
return flow from the previous year’s water production. Exhibit H of the Judgment requires that in
the event the FPA exceeds the estimated PSY by five percent or more of BAP, Watermaster
recommends a reduction in FPA equal to, but not more than, a full five percent of the aggregate
subarea BAP. Any water user that pumps more than their FPA in any year is required to buy
“Replacement Water” equal to the amount of production in excess of the FPA. Replacement
Obligations can be satisfied either by paying the Mojave Basin Area Watermaster to purchase
imported water from MWA or by temporarily transferring unused FPA within that subarea from
another party to the Judgment.
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TABLE 3-6
MOJAVE BASIN AREA PROJECTED GROUNDWATER PRODUCTION (AFY)
Mojave Basin Area(a)
Subareas
Alto
Baja
Centro
Este
Oeste
Total

2010

2015

2020

2025

2030

2035

84,226
23,653
23,881
5,863
4,503
142,126

93,994
24,413
25,088
6,607
4,767
154,869

99,440
24,834
25,959
6,771
4,930
161,934

108,851
25,212
26,838
6,970
5,089
172,960

118,262
25,573
27,718
7,170
5,247
183,970

127,674
25,919
28,597
7,369
5,404
194,963

Note:
(a) Acre-foot numbers represent groundwater production only and do not include demands met directly with SWP
sources.

Table 3-7 shows the current FPA for water year 2010-2011 for each subarea and the estimated
PSY. Also shown in Table 3-7 is the verified production for water year 2009-10 for comparison.
Free Production Allowance as shown in Table 3-7 is greater than PSY by more than 5 percent
in four of the five subareas. Water levels remain stable in most areas currently because verified
production is less than the available supply. Based on these recommendations, agricultural
producers in Alto and Oeste have an established FPA that is currently 80 percent of their BAP
for the 2010-2011 water year. FPA for Alto municipal and industrial use and for Oeste municipal
and industrial have been reduced to 60 percent and 65 percent of their BAP, respectively. FPA
for all uses in Centro and Este remain at 80 percent of BAP. All production in the Baja Subarea
has been ramped-down to 62.5 percent of BAP, principally due to the extent of the overdraft and
the predominance of agricultural production in Baja, which precludes the opportunity to have
industrial and municipal producers achieve balance through a disproportionate share of the
ramp-down, as is the case in Alto and Oeste. Given the constraints imposed by the Judgment
and direction from the Court regarding ramp-down, it is the Watermaster’s recommendation to
the Court that the FPA be set as follows for each subarea for water year 2011-2012:
y

Alto Subarea - 80 percent of BAP for agriculture and 60 percent of BAP for municipal
and industrial

y

Oeste Subarea - 80 percent of BAP for agriculture and 65 percent of BAP for municipal
and industrial(1)

y

Este Subarea(2) - 80 percent of BAP

y

Centro Subarea - 80 percent of BAP

y

Baja Subarea – 62.5 percent of BAP
(1) FPA to be set at 65% of Base Annual Production for the 2011-12 Water Year subject to continued
ramp-down. Implementation will be held in abeyance for 4 years (starting in the 2009-10 Water Year) at
80% subject to court approval.
(2) FPA to be set at 80% of Base Annual Production for the 2010-11 Water Year. The Este Subarea may
be subject to future ramp-down to 65% immediately if water use conditions change.
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TABLE 3-7
MOJAVE BASIN AREA PRODUCTION SAFE YIELD AND CURRENT FREE PRODUCTION
ALLOWANCE (AFY)

Mojave Basin Area
Subareas
Alto
Baja
Centro
Este
Oeste

Base
Annual
2010-2011 Production
Percent
Production
FPA
Safe Yield Difference(1)
116,412
66,157
56,269
20,205
7,095

74,534
43,863
45,349
16,376
5,727

69,862
20,679
33,375
7,156
4,052

4.00%
35.00%
21.30%
45.60%
23.60%

2009-2010
Verified
Production
78,493
21,539
21,847
4,848
4,342

Source: Annual Watermaster Reports.
(1) This value represents the percent of BAP that PSY departs from FPA.

Table 3-8 summarizes the net average annual water supply estimates for each of the subareas
that comprise the Mojave Basin Area. The net average water yield of the entire Mojave Basin
Area is about 51,925 afy. The long-term average natural supply is shown under single- and
multiple-dry years as well as average years because the long-term average includes dry
periods, and any single or multiple-year dry cycle does not impact the long-term yield of the
basins.
TABLE 3-8
MOJAVE BASIN AREA GROUNDWATER BASIN SUPPLY RELIABILITY

Anticipated Supply
Subareas
Alto
Baja
Centro
Este
Oeste
Total

Normal Year (a)
(afy)
25,900
5,500
18,500
875
1,150
51,925

Single-Dry Water
Year
(afy)
25,900
5,500
18,500
875
1,150
51,925

Multiple Dry Water
Year
(afy)
25,900
5,500
18,500
875
1,150
51,925

Note:
(a)
Water supply balance in Table 5-2 from the Annual Watermaster Reports, based on long-term average supply
during the adjudicated hydrologic base period during water years 1930-1931 through 1989-1990.

Adequacy of Supply
Essentially all of the water used within the MWA is supplied by pumping groundwater. The
physical solution to the Mojave Basin Judgment sets limits on the amount of groundwater
production that can occur in each subarea without incurring an obligation to buy imported water.
Subareas upstream have an annual obligation to provide specific inflows to subareas
downstream based on long-term averages between 1931 and 1990.
Because water use within the MWA service area is supplied entirely by groundwater, MWA
does not have any inconsistent water sources that cause reduced deliveries to users within the
service area. Natural supply estimates are based on the long-term averages which account for
inconsistency in supplies (i.e. historic periods of drought are included in the long-term average).
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A potential exception is any area where water quality could limit use as a potable supply.
Wellhead treatment or provision of an alternative supply is planned for these areas.
MWA directly supplies imported SWP water to two power plants. The supply to the High Desert
Power Project (HDPP) is annual, interruptible and only available if adequate SWP water is
available on a year-to-year basis. The HDPP is converting to recycled water and has stored
SWP water in the Mojave River Groundwater Basin to offset shortages. In September 2010,
HDPP signed an agreement to purchase 4,000 afy of recycled water from the City of Victorville,
which can come from any combination of SWP, recycled water from Victor Valley Wastewater
Reclamation Authority (VVWRA), or the City of Victorville’s new recycled treatment plant at the
Southern California Logistics Airport (SCLA) site. As of 2015, the HDPP will be using 100
percent recycled water and will no longer rely on the SWP. The other power plant (LUZ Solar
Plant) is entirely dependent upon SWP water delivered by exchange through the Antelope
Valley-East Kern Water Agency (AVEK) system. LUZ currently has water stored in the Alto
Subarea to offset potential SWP delivery reductions when allocations are low.
Sustainability
Producers in each subarea are allowed to produce as much water as they need annually to
meet their requirements, subject only to compliance with the physical solution set forth in the
Mojave Basin Area Judgment. An underlying assumption of the Judgment is that sufficient water
will be made available to meet the needs of the Basin in the future from a combination of natural
supply, imported water, water conservation, water reuse and transfers of FPA among parties.
MWA is actively operating recharge sites for conjunctive use along the Mojave River Pipeline
and Morongo Basin Pipeline. Recharge sites including Hodge, Lenwood, Daggett, Newberry
Springs, and Rock Springs Outlet provide MWA with the ability to recharge SWP water into
subareas where replacement water is purchased. These sites also provide MWA with the ability
to bank excess SWP water as available.
Water levels within each of the five subareas are evaluated as part of the Watermaster’s
investigation into subarea conditions and recommendations on FPA. The Judgment does not
specifically require that Watermaster consider changes in water levels in its investigation but
Paragraph 24 (o) of the Judgment requires Watermaster to consider changes in water in
storage. Rising and falling water levels within the Mojave Basin Area are indications of changes
in storage over time. If after full implementation of the Judgment, water levels continue to fall in
certain parts of the Basin Area, the Court, at Watermaster’s recommendation may direct
recharge or reductions in water production as necessary to achieve long term sustainability.
Such action is not anticipated given the current projections of use and availability of
supplemental water to MWA. However, the Judgment is a protective tool to protect
sustainability.

3.4.4 Morongo Basin/Johnson Valley Area
The groundwater basins within the Morongo Basin/Johnson Valley Area (“Morongo Area”) are
bounded by the Ord and Granite Mountains to the north, the Bullion Mountains to the east, the
San Bernardino Mountains to the southwest, and the Pinto and Little San Bernardino Mountains
to the south. The larger Morongo Area includes numerous small alluvial basins that maintain
relatively compartmentalized groundwater flow systems typically terminating in dry lakes
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scattered throughout the area (Lewis, 1972; Mendez and Christensen, 1997). These smaller
alluvial basins are separated by faults and bedrock outcrops.
DWR defines about 15 groundwater basins that cover a portion of the Morongo Area as defined
in this plan (Figure 3-4). Several of these basins lie mostly outside of the MWA service area,
have low population, and are essentially undeveloped with respect to groundwater. The
remaining basins have been grouped into five regions for the Morongo Area as previously
described and shown on Figure 3-5.
The hydrogeology of the Morongo Area has not been investigated to the same extent as the
Mojave River Groundwater Basin, but recent investigations have resulted in an improved
understanding, especially in areas where the need for active groundwater management has
been identified. These basins were formed in the Tertiary Period from movement along the San
Andreas Fault to the south and the Garlock Fault to the north, creating the Mojave structural
block (Norris and Webb, 1990). As such, the Morongo Area is characterized by numerous
northwest trending strike-slip faults. The San Bernardino Mountains and bedrock underlying the
groundwater basins consist mainly of Jurassic and Cretaceous granitic rocks. The bedrock
surface dips steeply to the north and east, providing a large thickness of alluvial sediments a
short distance from the mountain front. The Tertiary and Quaternary age alluvial sediments are
the main aquifers in the groundwater basin.
Groundwater flow in the Morongo Area is generally from south to north in Johnson Valley and
from west to east-northeast elsewhere in the area. Natural recharge originates from the
mountains on the southern and western boundaries of the Area, resulting in groundwater flow
gradients to the north, east, and south adjacent to the boundaries, before turning to the eastnortheast. The east-northeast flow direction is maintained to the eastern boundary of MWA.
Groundwater flow is complicated locally by pumping, faulting, shallow bedrock, and enhanced
recharge basins. For example, in the vicinity of the developed area of Yucca Valley,
groundwater flow is controlled to some extent by local recharge basins.
3.4.4.1

Available Groundwater Supplies

Recent historical and projected groundwater pumping for the Morongo Area is summarized in
Tables 3-9 and 3-10.
TABLE 3-9
MORONGO AREA
HISTORICAL GROUNDWATER PRODUCTION (AFY) BY WATER YEAR

Morongo Area

2005

2006

2007

2008

2009

5,879

6,300

6,403

5,797

5,990

Source: Production data reported by retail water agencies plus MWA estimate of minimal producers (approximately
200 afy) within the Morongo Area.
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TABLE 3-10
MORONGO AREA PROJECTED GROUNDWATER PRODUCTION (AFY)
Morongo Area(a)

2010

2015

2020

2025

2030

2035

5,794

7,102

7,372

7,590

7,809

8,028

Note:
(a) Groundwater production projections are based on the “Moderate” conservation assumptions using the MWA
demand forecast model.

Two of the Morongo Area regions have been documented as having either historical or current
overdraft conditions including the Ames Valley and Copper Mountain Valley/Joshua Tree
regions. MWA is currently assisting the retailers in these regions with enhanced recharge
projects to alleviate overdraft and provide an alternative source of water supply.
In the Ames Valley and Johnson Valley regions, the Bighorn-Desert View Water Agency
(BDVWA) has implemented a Water Infrastructure Restoration Program (WIRP) that outlines
specific system improvements to remediate deficiencies in infrastructure and operations. Two
WIRP projects that are near completion include the Ames Valley Recharge Project (see
Section 3.6) and a Groundwater Management Plan (BDVWA GWMP). Local groundwater is
currently the sole source of its water supply, but BDVWA has annual 9 percent capacity in the
Morongo Basin Pipeline and may purchase SWP water from MWA. Although the infrastructure
needed to deliver SWP water to the Ames Valley region already exists, additional facilities are
needed to convey imported SWP water to spreading grounds for recharge, storage, and
subsequent recovery. A Feasibility Study, including a groundwater model, is scheduled for
completion in 2011 and documents the ability to store and recover SWP water in the basin.
The BDVWA GWMP is being developed for the BDVWA in parallel with the Recharge Feasibility
Study. The BDVWA GWMP will provide groundwater management strategies for a long-term
sustainable supply from the Ames Valley groundwater subbasin including enhanced aquifer
recharge and pumping restrictions. The plan is also scheduled for completion in 2011.
BDVWA is the Lead Agency for the WIRP and the GWMP, but the implementation also includes
other participating agencies. MWA is a financial participant, while Hi-Desert Water District
(HDWD) and San Bernardino County Service Area (CSA) No. 70 are cooperative partners who
will benefit through participation in the groundwater storage and recovery program. The GWMP
will address the purchase of SWP water for recharge and pumping restrictions in the event that
overdraft conditions are not controlled.
To assist with the Joshua Tree subbasin overdraft, the Joshua Basin Recharge Project (see
Section 3.6) will create a mechanism for the Joshua Basin Water District (JBWD) to make use
of SWP water via the Morongo Basin Pipeline. Currently, JBWD has an agreement in place
with MWA in which JBWD has an annual 27 percent capacity in the Morongo Basin Pipeline and
may purchase SWP water via the Morongo Basin Pipeline. However, currently they cannot
access this SWP water without the extension of the Morongo Basin Pipeline and construction of
recharge facilities that would occur under the proposed Project. The Joshua Basin Recharge
Project provides needed recharge into the Joshua Tree subbasin to relieve overdraft conditions.
Table 3-11 summarizes the net average annual water supply estimates for each of the regions
that comprise the Morongo Area. The net average water yield of the entire Morongo Area is
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about 2,120 afy. These numbers generally represent the perennial yield of the basins based on
varying levels of data as summarized below.
For the Ames Valley Region, a perennial yield of 900 afy was derived from recent groundwater
modeling by Todd Engineers for BDVWA. Data and analyses will be documented in the Draft
Feasibility Study for the Ames Valley Recharge Project scheduled to be finalized in 2011. The
methodology used in the model was more rigorous than the water balance approach used in a
2007 analysis (Kennedy/Jenks/Todd, 2007). For that study, an average annual recharge of
686 afy was estimated for the Ames Valley based on a percentage of rainfall in the upper
reaches of the contributing watershed. For the feasibility study, a more detailed approach
considered runoff coefficients for various precipitation amounts and retention time between
runoff and recharge. The revised approach indicated an average annual recharge of 765 afy for
a model period that represented 85 percent of normal rainfall. When normalized to rainfall, an
average annual recharge of about 900 afy was estimated. Although the model also considered
septic return flows, those totals are not included in the perennial yield calculation.
Current production wells in the Ames Valley are located to limit subsurface outflow from the
recharge project’s subbasin and should be able to capture perennial yield as needed. In
addition, the supply estimate of 900 afy is somewhat under-estimated, given that no recharge or
groundwater storage was assigned to a large downgradient area that has not been adequately
investigated due a lack of significant groundwater development.
The supplies shown in Table 3-11 for the Johnson Valley and Means Valley regions are 900 afy
and 20 afy, respectively. These estimates of perennial yield were derived from a water balance
from the 2007 basin conceptual model report (Kennedy/Jenks/Todd, 2007). Groundwater
supplies for Copper Mountain Valley/Joshua Tree and the Warren Valley are documented in the
2004 USGS Evaluation completed by Nishikawa, Izbicki et al. in cooperation with JBWD (USGS
Nishikawa, Izbicki, et al., 2004) and the 2003 USGS Evaluation completed by Nishikawa,
Densmore et al. in cooperation with HDWD (USGS Nishikawa, Densmore et al., 2003),
respectively.
The perennial yields described above are maintained for both a single-dry year and multiple-dry
year scenarios in Table 3-11. Although recharge to the groundwater basin is typically less
during dry years, the perennial yield values account for the transient nature of recharge in the
groundwater system. Due to the time lag associated between recharge and change in
groundwater storage near supply wells, these basins are considered reliable in both dry and wet
years if long-term overdraft is avoided.
As discussed later in this Chapter, MWA has planned for water shortages by banking excess
and available SWP in the groundwater basins for use at a later time. MWA also improves their
reliability of water supply by using some of this banked water as operational storage during the
year. Table 3-13 shows the storage available in MWA’s existing banked accounts by subarea.
For operational reliability, a portion of the banked supply is used to accommodate the day to day
or month to month variances in supply that can occur during the year and leave retailers short of
supply.
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TABLE 3-11
MORONGO BASIN/JOHNSON VALLEY AREA GROUNDWATER BASINS
SUPPLY RELIABILITY

Anticipated Supply
Regions
Ames Valley(b)
Johnson Valley(c)
Means Valley(c)
Copper Mountain
Valley/Joshua Tree(d)
Warren Valley(e)
Total

Normal Year(a)
(afy)

Single-Dry Water
Year
(afy)

Multiple Dry Water
Year
(afy)

900
900
20

900
900
20

900
900
20

200
100
2,120

200
100
2,120

200
100
2,120

Notes:
(a) To avoid double counting with MWA’s demand forecast model which includes return flows from septic tanks, this
normal year has been calculated as the safe or perennial yield of the basin and does not include return flows in
the safe yield calculation.
(b) Todd Engineers is completing a “Hydrogeologic Feasibility Study and Groundwater Management Plan for the
Ames/Reche Project” for the Bighorn Desert View Water Agency, in 2011, that will better define the Ames Valley
perennial yield. The perennial yield of 900 afy shown above represents subsurface inflow/recharge to the region
only and no return flows are included.
(c) Source: “Basin Conceptual Model and Assessment of Water Supply and Demand for the Ames Valley, Johnson
Valley, and Means Valley Groundwater Basins", April 2007, Kennedy/Jenks/Todd. Tables in ES.
(d) USGS Nishikawa, Izbicki et al., 2004.
(e) USGS Nishikawa, Densmore et al., 2003.

There are three water supply agreements that are applicable to groundwater management in
the Morongo Area, including (1) the Warren Valley Basin Agreement, (2) a court approved
agreement between the BDVWA and HDWD in a portion of the Ames Valley basin and (3) an
agreement for the users of the Morongo Basin Pipeline. The purpose of the agreement is to
improve reliability of the shared water supply.
The Warren Valley Basin Agreement is an agreement between MWA, HDWD, and the Warren
Valley Basin Watermaster. This agreement affects the use of the Morongo Basin Pipeline
including pipeline users in the Ames Valley, Means Valley, and Johnson Valley groundwater
basins. The primary purpose of the agreement is to more efficiently use available water supply
and to provide supplemental water to the Watermaster in the event that water levels drop too
low to support the adjudicated water rights.
The Ames Valley Basin Water Agreement is a 1991 Agreement between HDWD and BDVWA
for the construction and operation of the HDWD Mainstream Well in the Ames Valley basin. At
the time the Agreement was entered, the HDWD service area included areas within the Ames
Valley basin and the Warren Valley basin. That agreement is currently being expanded to
include all pumpers in the Ames Valley including CSA No. 70 and to provide a monitoring and
management plan for operation of the basin with the Ames Valley Recharge Project.
The Morongo Basin Pipeline Agreement of 1991 is an agreement between BDVWA, HDWD,
JBWD, CSA No. 70, and MWA for construction, operation, and financing of the Morongo Basin
Pipeline Project.
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Adequacy of Supply
The entire Morongo Area has limited natural supply, with a large portion of the Area relying on
MWA’s ability to provide SWP water through the Morongo Basin Pipeline. The Warren Basin
(i.e. Town of Yucca Valley) was the first to experience obvious overdraft issues and relies on
imported water and the three associated recharge sites to support the adjudication. Remaining
water districts in the region consisting of BDVWA, CSA No. 70, and JBWD are at or close to
surpassing their natural supply and these agencies plan recharge facilities in the immediate
near future to address their own supply issues. The Morongo Basin Pipeline has capacity to
deliver water to the benefit of the BDVWA, HDWD, JBWD and the CSA No. 70.
Sustainability
The Warren Valley adjudication mandates that groundwater extraction from the basin does not
exceed the estimated annual supplies and empowers the HDWD as Watermaster to enforce
pumping limits as mandated by the Court. The Watermaster performs monitoring in accordance
with the Rules and Regulations of the Warren Valley Watermaster (1995). Monitoring activities
currently performed by the Watermaster include water production and verification, water level
measurement, and water quality.
In the Ames Valley, BDVWA, MWA, HDWD, and CSA No. 70 are currently negotiating an
agreement to sustainably manage the Ames Valley Region. This agreement will replace the
1991 Stipulated Judgment and will be incorporated into the GWMP. Collectively, the agreement
and GWMP will provide the institutional framework for the purchase, recharge, and recovery of
imported SWP water through the Morongo Basin Pipeline Agreement. A basin-wide
groundwater monitoring program will provide the necessary data for effective management into
the future.
For the Copper Mountain Valley/Joshua Tree Region, ongoing implementation of an enhanced
recharge project and the GWMP will ensure sustainability in the region. In the Johnson Valley
Region, BDVWA is undertaking an evaluation of the estimated water supply as part of their
WIRP as discussed previously. The Means Valley Region is small and sparsely populated with
only limited domestic groundwater development. No impediments to sustainable management
are envisioned for these regions.

3.4.5 Potential Supply Inconsistency
Because water use within the MWA service area is supplied almost entirely by groundwater,
MWA does not have any inconsistent water sources that cause reduced deliveries to users
within the service area. A potential exception is areas where water quality could limit use as a
potable supply or the LUZ Solar Power Plant which is supplied directly with SWP and has no
alternative supply. Procurement of alternative supplies is planned for these areas. While many
of the sources that recharge the groundwater basin have high annual variability, including flows
on the Mojave River and supplies from the State Water Project, the groundwater basins used
within the MWA service area are sufficiently large to allow for continued water use during dry
periods with only a temporary decline in groundwater levels (MWA, 2004).
MWA’s groundwater basins contain numerous areas with water quality issues, as described in
Chapter 5. Key contaminants include arsenic, nitrates, iron, manganese, Chromium VI, and
total dissolved solids (TDS). Measurements in excess of drinking water standards have been
found for many of these constituents in local areas of each subarea in the Mojave Basin Area
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and each region within the Morongo Area. Ongoing water quality monitoring allows identification
of more sensitive areas. Groundwater pumping in these areas will have to be avoided, treated
or blended.
Another potential water quality issue facing MWA is the accumulation of salt in the groundwater
basins. Because the Mojave River Basin and Morongo Areas are closed basins, salts
concentrated in the locally-generated wastewater, salts contained in the imported reclaimed
wastewater, and salts in the SWP supplies have few to no natural outlets from the basin.
Although SWP supply introduces salts into the system, the concentrations of key salt
constituents are often less than ambient concentrations, resulting in some improvement in local
water quality.
From 2005-2009, an average of about 4,800 afy of imported wastewater was discharged into
the MWA from outside its boundary. In 2010, an average of approximately 49,680 afy of SWP
water was imported. By 2020, MWA is planning to increase its SWP utilization to 53,880 afy,
which will further increase the introduction of salts into the system. In an effort to understand
potential long-term water quality changes that may occur in the basin over time due to the longterm effects of wastewater and importation of SWP water into the MWA service area, the
Lahontan Regional Water Quality Control Board (RWQCB) and the MWA worked cooperatively
to develop a salt balance model for the MWA service area. The model was finalized in 2007
and generally showed that the importation of SWP water mitigated the long-term effects of salt
loading (TDS increases) primarily caused by population increases and the associated larger
volumes of wastewater entering into the basin(s).
Over the past several years, the MWA has made efforts to greatly increase the understanding of
the water quantity and quality of the groundwater basins that lie within its service area. The
Agency currently maintains a monitoring network of approximately 900 monitoring wells that
record water levels on a regular basis. Many monitoring wells in the MWA monitoring network
are sampled to analyze water quality. Additional information concerning water quality issues
and replacement capacity is also provided in Chapter 5.

3.5

Transfers, Exchanges, and Groundwater Banking Programs

In addition to SWP water supplies and groundwater, MWA is currently exploring opportunities to
purchase water supplies from other water agencies and sources. Transfers, exchanges, and
groundwater banking programs, such as those described below, are important elements to
enhancing the long-term reliability of the total mix of supplies currently available to meet water
demand.

3.5.1 Transfers and Exchanges
An opportunity available to MWA to increase water supplies is to participate in voluntary water
transfer programs. Since the drought of 1987-1992, the concept of water transfers has evolved
into a viable supplemental source to improve supply reliability. The initial concept for water
transfers was codified into law in 1986 when the California Legislature adopted the “Katz” Law
(California Water Code, Sections 1810-1814) and the Costa-Isenberg Water Transfer Law of
1986 (California Water Code, Sections 470, 475, 480-483). These laws help define parameters
for water transfers and set up a variety of approaches through which water or water rights can
be transferred among individuals or agencies.
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According to the California Water Plan Update 2009, up to 27 million afy of water are delivered
for agricultural use every year. Over half of this water use is in the Central Valley, and much of it
is delivered by, or adjacent to, SWP and Central Valley Project (CVP) conveyance facilities.
This proximity to existing water conveyance facilities could allow for the voluntary transfer of
water to many urban areas, including MWA, via the SWP. Such water transfers can involve
water sales, conjunctive use and groundwater substitution, and water sharing and usually occur
as a form of spot, option, or core transfers agreement. The costs of a water transfer would vary
depending on the type, term, and location of the transfer. The most likely voluntary water
transfer programs would probably involve the Sacramento or southern San Joaquin Valley
areas.
One of the most important aspects of any resource planning process is flexibility. A flexible
strategy minimizes unnecessary or redundant investments (or stranded costs). The voluntary
purchase of water between willing sellers and buyers can be an effective means of achieving
flexibility. However, not all water transfers have the same effectiveness in meeting resource
needs. Through the resource planning process and ultimate implementation, several different
types of water transfers could be undertaken.

3.5.2 Opportunities for Short and Long-Term Transfers and Exchanges
Prior to purchases of Table A amount (permanent transfers) from other water agencies, MWA’s
Table A amount was 50,800 afy. In January 1997, MWA purchased 25,000 af of Table A from
Berrenda Mesa Water District/Kern County Water Agency. It was transferred to MWA in 1998,
bringing MWA’s Table A to 75,800 afy. In October 2009, MWA purchased 14,000 af from
Dudley Ridge Water District; the transfer of Table A from Dudley to MWA is occurring in 3
stages:
y

7,000 af in 2010 for a total of 82,800;

y

3,000 af in 2015 for a total of 85,800;

y

4,000 af in 2020 for a total of 89,800

Table 3-12 summarizes the potential water transfer and exchange opportunities identified by
MWA at this time. One option of utilizing unused SWP water would be to transfer a portion of it
to another party as part of a storage agreement or exchange program. MWA and Metropolitan
Water District of Southern California (Metropolitan) agreed on a Water Exchange Pilot Program
with the goals of facilitating a water exchange in the short-term and helping to determine the
feasibility of a similar long-term exchange program between the two parties. Under the terms of
the Exchange Pilot Program, Metropolitan delivers to MWA up to 75,000 af of its SWP deliveries
or other water. In exchange, in years when Metropolitan requests water, MWA will provide
Metropolitan water through exchange of MWA’s SWP deliveries for that year. This program
ended in 2010 when MWA returned the remainder of the exchange water to Metropolitan.
Through the program, there were two deliveries to storage by Metropolitan in 2003 and 2005 for
a total of almost 45,000 af. No long-term arrangement has been pursued, but there may be
opportunities in the future for additional short- or long-term exchanges with Metropolitan.
MWA also has a Table A exchange program in place with the Solano County Water Agency
(SCWA). This agreement allowed MWA to receive Table A deliveries from the SCWA during
hydrologic periods when the SCWA had approved Table A allocations in excess of their needs.
MWA is no longer storing SCWA water for future exchanges; however, MWA is still returning
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previously-stored water to SCWA under the program. The remaining amounts of exchange
water expire in 2014 and 2015, and when that water is returned the program will end.
Although the exchange programs with both Metropolitan and SCWA are limited in scope and
duration, they represent the types of exchange opportunities MWA and other SWP contractors
have to maximize their utilization of available water supplies from the SWP. MWA continues to
explore opportunities for these types of exchanges.
Another MWA transfer program consists of an existing agreement to transfer up to 2,250 afy to
the Antelope Valley-East Kern Water Agency (AVEK). The water is transported by AVEK to the
LUZ Solar Power Plant located near Kramer Junction within the MWA service area.
In addition, the rules of the Mojave Basin Area Judgment allow for the possibility of in-basin
transfers. Under the rules of the Judgment, producers are allowed to sell or lease unused BAP
and FPA to other parties within the same subarea. This mechanism primarily allows industrial
and municipal users to purchase BAP from agricultural or other users to augment their ability to
pump water.
TABLE 3-12
WATER TRANSFER AND EXCHANGE OPPORTUNITIES IN MWA SERVICE AREA
Name/Type
Pre-delivery of Unused
SWP Supplies
Solano County Water
Agency
Metropolitan Water
District Water Exchange
Program

Exchange/Transfer

Duration

Current water contract
Exchange Pilot Program

Exchange Pilot Program
Water transfer, exchange,
Other SWP Contractors
or banking
Base Annual Production
Transfers within Mojave
(BAP) and/or Free
Basin Subareas
Production Allowance (FPA)

Permanent
Ending in 2015. No
further action.
Ended in 2010. No
further action.
Under
consideration

Ongoing

Proposed Quantities
Up to 220,000 acre-feet total
from 2010 to 2030
Pilot program only

Pilot program only
Not defined

Variable

Source: MWA.

3.5.3 Groundwater Banking Programs
With recent developments in conjunctive use and groundwater banking, significant opportunities
exist to improve water supply reliability for MWA. Conjunctive use is the coordinated operation
of multiple water supplies to achieve improved supply reliability. Most conjunctive use concepts
are based on storing surface water supplies in a local groundwater basin during times of surplus
for use during dry periods when surface water supplies would likely be reduced.
Groundwater banking programs involve storing available SWP surface water supplies during
wet years in groundwater basins in, for example, the San Joaquin Valley. Water would be stored
either directly by surface spreading or injection, or indirectly by supplying surface water to
farmers for use in lieu of their intended groundwater pumping. During water shortages, the
stored water could be extracted and conveyed through the California Aqueduct to MWA as the
banking partner, or used by the farmers in exchange for their surface water allocations, which
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would be delivered to MWA as the banking partner through the California Aqueduct. Several
conjunctive use and groundwater banking opportunities are available to MWA.
MWA has its own conjunctive use program to take advantage of the fact that the available MWA
SWP supply on average is still greater than the demand in the service area. MWA is able to
store this water for future use when SWP supplies are not available. This activity also allows
MWA to take advantage of wet year supplies because of the abundant groundwater storage
available in the Basins. This concept is used in the planned water supply projects such as the
Regional Recharge and Recovery Project, discussed in more detail in the following section.
In 2006, MWA adopted a “Water Banking Policy” to guide the Agency in determining where
water will be “banked”. Banking targets were established for each groundwater basin where
banking may occur under this Policy to prioritize where available water will be banked. The
targets are generally based on the calculation of three times the non-agricultural water demand
(groundwater production) within the Subarea. Current targets are as follows:
y
y
y
y
y
y

Alto Subarea –
261,000 af
Centro Subarea – 33,000 af
Baja Subarea –
31,000 af
Este Subarea –
5,000 af
Oeste Subarea –
6,000 af
Morongo Area 21,000 af

Table 3-13 shows the storage available in MWA’s existing banked accounts by subarea as of
December 31, 2010. Unless otherwise noted, the water was all excess SWP water that MWA
has purchased over the past years and stored in various groundwater basins for use when SWP
is limited or there are groundwater shortages. MWA will continue to make such purchases
when available to ensure the supply of water to their retailers. Some individual retailers in the
MWA service area have their own individual banked storage accounts that are included in a
separate column in the table below.
TABLE 3-13
STATUS OF MWA GROUNDWATER STORAGE ACCOUNTS
Subarea
Alto
Baja
Centro
Este
Oeste
Morongo
Total

MWA-Owned Stored
Water(a) (af)

Retailer-Owned Stored
Water(b) (af)

58,592
18,128
17,377
1,357
0
0
95,454

28,851
0
0
0
0
17,146
45,997

Total Stored
Water (af)
87,443
18,128
17,377
1,357
0
17,146
141,451

Notes:
(a) MWA’s banked groundwater storage accounts as of December 31, 2010.
(b) Retailer-owned water is owned by one of MWA’s retailer agencies and consists of excess SWP purchased by
MWA and then bought by the retailer.
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3.6

Planned Water Supply Projects and Programs

The MWA operates under a Regional Water Management Plan, which was revised in 2004 and
adopted on February 24, 2005. The 2004 RWMP defines MWA’s overall water management
objectives for the period of 2004 through 2020 and identifies a variety of potential projects and
programs that might be developed to balance future water demands with available supplies and
to maximize the overall beneficial use of water throughout the MWA’s service area. The adopted
RWMP projected that groundwater overdraft, combined with expected growth and associated
increasing demand for water, were projected to result in a substantial groundwater recharge
requirement by 2020. The 2004 RWMP notes that there are two fundamental actions that could
be taken to address the problem of groundwater overdraft and future growth/water demand:
(1)

Supply enhancement projects, either involving groundwater recharge or an increase in
groundwater efficiency; and

(2)

Management actions involving conservation, storage agreements, and water
transfers/water banking.

Supply enhancement projects listed in Table 3-14 and briefly described below have the potential
to address the key management issues related to overdraft of groundwater basins, localized
water quality issues, and future growth/water demand. These projects are being planned to
supplement the other groundwater recharge programs and facilities operated by MWA
throughout their service area mentioned previously.
TABLE 3-14
PLANNED WATER SUPPLY PROJECTS AND PROGRAMS IN MWA SERVICE AREA
Name/Type
Regional Recharge and
Recovery Project(a)
( “R³ Project”)
Oro Grande Wash
Recharge (a)
Ames Valley
Recharge(b)
Joshua Basin
Recharge(c)
Antelope Valley Wash
Recharge(d)

Planned
MWA Subarea/
Delivery (afy)
Region
Phase 1 –
15,000
Phase 2 40,000 total

Alto

8,000

Alto

1,500

Retailer Served

Date Supply
Available

AVRWC, Adelanto,
Hesperia Water District,
CSA 64, Victorville Water Phase 1 – 2012
District, Golden State
Phase 2 –
Water Company
2015-2020

Ames Valley

Victorville Water District,
BDVWA, HDWD, CSA No.
70 W-1, CSA No. 70 W-4

2012
2011

1,000

Joshua Tree

JBWD

2012-2013

3,500

Alto

Hesperia Water District

2015

Notes:
(a) Project is currently being advertised for bid.
(b) Feasibility study is currently being completed for project.
(c) NEPA was completed March 2011.
(d) Source: MWA staff.
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3.6.1 Regional Recharge and Recovery Project (“R³ Project”)
The Regional Recharge and Recovery Project, known as “R³,” is a conjunctive use project
currently under construction that will store SWP water underground in the local aquifer and later
recover and distributes the water to local retail water purveyors. R³ is part of a comprehensive
solution developed by the MWA and the region’s stakeholders to ensure a sustainable water
supply for the region. R³ is an integral part of the Regional Water Management portfolio
identified in MWA’s 2004 Regional Water Management Plan. The project will deliver SWP water
from an SWP turnout in Hesperia to a recharge site in the floodplain aquifer along the Mojave
River in Hesperia and southern Apple Valley. MWA-owned production wells on either side of the
Mojave River located immediately downstream of the recharge site will then recover and deliver
the stored water through pipelines directly to retail water agencies.
This project will provide a new source of supply for major water providers in the Mojave Basin
and offset their need to continue excessive pumping within the declining regional aquifer
system. Water providers that benefit from the R3 Project could include the Apple Valley Ranchos
Water Company, City of Adelanto, City of Hesperia, Golden State Water Company, San
Bernardino County Service Area 64 and the Victorville Water District. Phase 1 of the project
(15,000 afy of supply) has an estimated completion date of 2012. Phase 2 is planned to be
completed after 2015.

3.6.2 Oro Grande Wash Recharge
The Oro Grande Wash Recharge project is currently under construction. When complete, the
project will have a recharge capacity of 8,000 af based upon nine months of operation per year.
The project recharge facilities would be located at a site downstream on the Oro Grande Wash
near the Green Tree Golf Course, the southern portion of the Oro Grande Wash downstream
and north of the California Aqueduct and Goss Road/Eucalyptus Avenue. The project includes
three primary components: California Aqueduct intake structure/turnout facilities, conveyance
pipeline and Oro Grande Wash recharge facilities.

3.6.3 Ames Valley Recharge
The Ames Valley Recharge project will deliver SWP water to the Ames Valley for recharge at
the Pipes Wash Spreading Grounds to mitigate historical overdraft conditions in the Region.
This project was originally identified as the Ames/Means Valley Recharge Project in the 2004
RWMP, but since recharge is occurring only in the Ames Valley, it is referred to as the Ames
Valley Recharge Project in this document. The recharge project will serve water agencies using
groundwater in the basin including BDVWA, HDWD, and CSA No. 70. BDVWA, in cooperation
with MWA, is implementing the project, which consists of a feasibility study, approximately
0.75 miles of conveyance pipeline to connect to the Morongo Basin Pipeline, recharge to the
Pipes Wash, and the installation of monitoring wells. The initial recharge capacity is planned at
1,500 afy.

3.6.4 Joshua Basin Recharge
Joshua Basin Water District Recharge and Pipeline will create a mechanism for the JBWD to
make use of SWP water via the Morongo Basin Pipeline. The JBWD is part of Improvement
District M and therefore is paying a share of the debt associated with the construction of the
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Morongo Pipeline facilities. The project is just beginning construction and is expected to provide
recharge of 1,000 afy into the Joshua Tree Subbasin in 2012.

3.6.5 Antelope Valley Wash Recharge
Antelope Valley Wash Recharge ponds could provide groundwater recharge capacity of
3,500 afy upgradient from the City of Hesperia wells. The Hesperia Master Plan of drainage
identifies a 65-acre site for a storm water detention basin in the Antelope Valley Wash south of
Ranchero Road. In addition to storm water detention, the site might be able to accommodate
groundwater recharge. The Morongo Basin Pipeline passes by this area and would be the
source of recharge water.

3.7

Development of Desalination

The California UWMP Act requires a discussion of potential opportunities for use of desalinated
water (Water Code Section 10631[i]). MWA has initiated efforts to determine additional source
of future supply with potential options including desalination credits (MWA, 2004). However, at
this time, none of the opportunities are practical or economically feasible for MWA, and MWA
has no current plans to pursue them. Therefore, desalinated supplies are not included in the
supply summaries in this Plan. However, should a future opportunity emerge for MWA to
consider development of desalination, these potential future supply opportunities are described
in the following section, including opportunities for desalination of brackish water, groundwater,
and seawater.

3.7.1 Opportunities for Brackish Water and/or Groundwater
Desalination
As discussed in Chapter 5, the groundwater supplies in the MWA service area are not
considered brackish in nature, and desalination is not required. There are brackish supplies
near the dry lakes but it is not practical to pump, treat and potentially induce migration of better
quality water to the dry lake areas and potentially cause subsidence. However, MWA and the
retail water purveyors could partner with other SWP contractors and provide financial assistance
in construction of other regional groundwater desalination facilities in exchange for SWP
supplies. The desalinated water would be supplied to users in communities near the
desalination plant, and a similar amount of SWP supplies would be exchanged and allocated to
MWA from the SWP contractor. A list summarizing the groundwater desalination plans of other
SWP contractors is not available; however, MWA would begin this planning effort should the
need arise.
In addition, should an opportunity emerge with a local agency other than an SWP contractor, an
exchange of SWP deliveries would most likely involve a third party, such as Metropolitan Water
District. Most local groundwater desalination facilities would be projects implemented by
retailers of SWP contractors and, if an exchange program was implemented, would involve
coordination and wheeling of water through the contractor’s facilities to MWA.

3.7.2 Opportunities for Seawater Desalination
Because the MWA service area is not in a coastal area, it is neither practical nor economically
feasible for MWA to implement a seawater desalination program. However, similar to the
brackish water and groundwater desalination opportunities described above, MWA could
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desalination facilities in exchange for SWP supplies.
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Section 4: Recycled Water
4.1

Overview

This Section of the Plan describes the existing and future recycled water opportunities available
to the MWA service area. The description includes estimates of potential supply and demand
for 2010 to 2035 in five year increments. MWA does not have the authority to determine how or
where recycled water is used. This chapter simply identifies existing and projected wastewater
flows by the wastewater agencies within the MWA service area, and potential opportunities for
the use of recycled water.

4.2

Recycled Water Plan

Table 4-1 identifies the local water, wastewater, imported wastewater, and planning agencies
that are within MWA’s service area and could potentially have a role in any recycled water
activities related to MWA. Local water agencies within the MWA service area share many issues
related to local and regional water supplies. Wastewater agencies that collect and treat
wastewater within the MWA service area share a common interest in maximizing the beneficial
uses of treated wastewater. Wastewater is also imported to the Mojave Basin Area from several
agencies as shown in Table 4-1. Lastly, the various planning agencies with general land use
plans are included because they will coordinate where future growth is to occur.
TABLE 4-1
PARTICIPATING AGENCIES IN RECYCLED WATER
Water Agencies
City of Adelanto
Golden State Water
Company - Barstow
Helendale Community
Services District (CSD)
Hesperia Water District

Hi-Desert Water District
San Bernardino County
Service Areas 42 and 64
Victorville Water District

Wastewater Agencies
City of Adelanto

City of Barstow
Helendale (CSD)
Marine Corps Logistics
Base (MCLB)
Victor Valley
Wastewater
Reclamation Authority
(VVWRA)

Imported Wastewater
Agencies
Lake Arrowhead CSD
Big Bear Area
Regional Wastewater
Agency
Crestline Sanitation
District (SD)

Planning Agencies
City of Adelanto

City of Barstow
City of Hesperia
City of Victorville
San Bernardino County
Department of Public
Works and Flood Control
San Bernardino County
Planning Department
Town of Apple Valley
Town of Yucca Valley

Currently, MWA has a documented 2004 Regional Water Management Plan (RWMP) that
serves to identify any wastewater treatment plans that may provide recycled water within its
service area. Also, some of the wastewater agencies listed above have been coordinating
recycled water usage on a regional level and that is discussed in the following sections.
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4.3

Potential Sources of Recycled Wastewater

There are two categories of potential sources of recycled water in the MWA service area:
wastewater generated within the service area and wastewater imported into the service area.
1. Wastewater Generated Within MWA: The City of Adelanto, the City of Barstow,
Victorville Water District, the Helendale Community Services District (CSD) and the
Victor Valley Wastewater Reclamation Authority (VVWRA) provide wastewater collection
and treatment services within the MWA boundary. The VVWRA serves portions of
Victorville, Hesperia, Apple Valley, and San Bernardino County Service Areas 42 and
64. Helendale CSD serves the community of Silver Lakes. Also, the US Marine Corps
has a Marine Corps Logistics Base (MCLB), at Barstow and has two on-site wastewater
treatment facilities for the Base population. The remainder of the wastewater generated
within the MWA service area is handled by individual septic systems.
VVWRA was originally formed by the Mojave Water Agency to help meet the
requirements of the federal Clean Water Act and provide wastewater treatment for the
growing area. The original treatment plant, with supporting pipelines and infrastructure,
began operating in 1981, providing tertiary level treatment for up to 4.5 million gallons
per day (MGD). The VVWRA is now a joint powers authority and public agency of the
state of California.
2. Imported Wastewater: Wastewater is imported to the MWA service area from the Lake
Arrowhead Community Services District (LACSD), Big Bear Area Regional Wastewater
Agency (BBARWA), and Crestline Sanitation District (SD). Treated wastewater from the
Lake Arrowhead CSD is discharged into retention ponds adjacent to the Mojave River
near the Hesperia Lakes recreation area. Wastewater from the BBARWA is discharged
onto alfalfa crops or a retention basin within the Este Subarea. The Crestline SD
wastewater is used for pasture irrigation at the Los Flores Ranch with some discharge
making its way off the ranch and into the West Fork of the Mojave River.

4.3.1 Existing Wastewater Treatment Facilities
4.3.1.1

The City of Adelanto

The City of Adelanto operates a 1.5 MGD activated sludge wastewater treatment facility through
an operations and maintenance contract. According to the City’s “Sewer Master Plan”
completed in December 2007, the facility treated in excess of 2.1 MGD of wastewater in 2007
and discharged this quantity to percolation ponds in northern Adelanto.
4.3.1.2

The City of Barstow

The City of Barstow collects wastewater through a system constructed starting in 1939. Barstow
currently contracts out the operation of its wastewater collection and treatment system. The
system has the capacity to treat an average flow of 4.5 MGD (peak flow of 7.6 MGD) through
aeration basins, secondary clarifiers, a chlorine contact chamber, and a chlorine contact lagoon.
After treatment, the effluent is discharged to ponds and an irrigated field adjacent to the Mojave
River and the treatment facilities. In 2009, the City of Barstow’s average treated wastewater flow
was 2.4 MGD. With anticipated growth, the treatment plant is anticipated to be expanded to
5.5 MGD by 2030 plus an additional 4.6 MGD capacity West Side Wastewater Treatment Plant
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(WWTP) is required at a new site. The City of Barstow’s “Draft Sewer Master Plan” completed in
November 2009, assumed that the Sun Valley Golf Course would be a primary user of recycled
water and that a recycled water system may be constructed as part of the infrastructure of many
new planned developments in the area of the new West Side WWTP site.
4.3.1.3

Victorville Water District

The Victorville Water District (VWD) has constructed a wastewater treatment plant at the
Southern California Logistics Airport (SCLA) to process waste from the Dr. Pepper/Snapple
processing and bottling plant and sanitary wastewater from portions of the City of Victorville.
The treatment plant is sized for treating 1.0 MGD of industrial wastewater flows and 1.5 MGD of
sanitary flows from the City of Victorville. Industrial wastewater consists of food and beverage
clients in the SCLA Industrial Park as well as from the Dr. Pepper Snapple Group (DPSG). The
Treatment Plant is designed in a modular fashion consisting of equalization, aeration and
anaerobic sludge holding tanks and membrane bioreactor tanks.
The effluent is discharged as recycled water (disinfected, tertiary recycled water as defined in
California Code of Regulations, Title 22) for use as coolant at the High Desert Power Project
(HDPP) and irrigation at the Westwinds Golf Course. Disinfected treated effluent is delivered to
the two recycled water users via an approximate 1.8 mile distribution pipeline. At the Westwinds
Golf Course, recycled water is stored in a 1.0 million gallon elevated storage tank.
The sludge drying beds have a single membrane liner to protect against leakage. The dried
sludge will be removed and disposed of off-site to a legal disposal site.
The 2.5 MGD Treatment Plant came on-line in July 2010, with current flows at approximately
1.1 MGD. VWD signed an agreement with High Desert Power Project (HDPP) to sell up to
4,000 acre-feet (af) of recycled water each year, which can come from any combination of State
Water Project (SWP), recycled water through the VVWRA regional treatment plant or recycled
water from the City’s new treatment plan. HDPP has been generating electricity at SCLA since
2003 and recently obtained a state permit to use recycled water for cooling the plant.
4.3.1.4

Victor Valley Wastewater Reclamation Authority

VVWRA conveys wastewater using 41.5 miles of interceptor sewer and two pump stations to its
Regional Wastewater Treatment Plant. Approximately 12.6 MGD was treated at the VVWRA
facility in 2009, which has a capacity of 18.0 MGD. Processes employed include screening, grit
removal, primary clarification, biological oxidation of wastes with complete nitrification and
partial denitrification, secondary clarification, coagulation, flocculation, filtration, and disinfection.
Dissolved air flotation thickening and anaerobic digestion stabilizes biosolids that are then
dewatered and dried prior to disposal via direct agricultural land application or by mixing with
finished compost for agricultural markets.
The treated wastewater effluent is then discharged directly into the Mojave River channel
downstream from the Lower Narrows or percolated into ponds in the Floodplain Aquifer.
In 2002, VVWRA submitted an application to the Lahontan Regional Water Quality Control
Board (Regional Board) for a master water recycling permit in order to use up to 1,680 acre-feet
per year (afy) of recycled water for irrigation of the Westwinds Golf Course at the SCLA. At the
time, the Golf Course utilized potable groundwater from the underlying Mojave River aquifer.
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The California Department of Fish and Game (DFG) objected to the use of recycled water at the
golf course as it would reduce stream flow, decrease the amount of flow necessary to maintain
riparian habitat in the Alto Transition Zone and decrease the amount of water that could be
extracted from the overdrafted Mojave groundwater basin. In June 2003, the Regional Board
approved Order R6V-2003-028, Water Recycling Requirements for VVWRA and Victorville
Water District, Westwinds Golf Course.
In order to assure the viability of the riparian area in the Transition Zone, the DFG and VVWRA
entered into a Memorandum of Understanding (MOU) regarding VVWRA current and future
discharges into the Mojave River Transition Zone. The general terms of the MOU are that DFG
will not appeal or challenge the Regional Board’s Order. In turn, VVWRA will continue to
discharge 9,000 af annually from the Regional Treatment Facility and will also discharge not
less than 20 percent of the amount of treated wastewater resulting from any increases in the
amount of daily influent wastewater flow to the VVWRA Regional Treatment Plant. A copy of
the MOU is included in Appendix H.
The Regional Treatment Plant is currently capable of treating a portion of the flow to a tertiary
level and the remaining flow to a secondary level for percolation. A majority of the tertiary
treated wastewater is discharged into the Mojave River Basin and a smaller amount is currently
used to irrigate landscaping at the treatment plant and the nearby Westwinds Golf Course. The
capacity of the Regional Treatment Plant was increased to its current 18.0 MGD capacity in
2009. Also, the Regional Board Order R6V-2008-004 along with the National Pollutant
Discharge Elimination System (NPDES) Permit No. CA0102822 allows the facility to discharge
up to 14.0 MGD of tertiary-treated effluent to surface water, which is the Mojave River.
4.3.1.5

Helendale CSD

A smaller wastewater agency within the MWA service area is the Helendale CSD which serves
a population of approximately 7,000 in the Silver Lakes community. In 2006, the formation of
the Helendale CSD began with the dissolution of County Service Area 70 Improvement Zone B.
(CSA 70C). In 2002, the CSA 70C completed their Final Master Sewer Plan, (2002 CSA 70C
Sewer Master Plan) which described the existing wastewater treatment plant as capable of
handling 1.2 MGD of average flow and having sufficient capacity beyond Year 2020 based on
current projected growth. In 2009, the average daily flow was 0.57 MGD, which was the same
as the projected 2005 flow in the 2002 CSA 70B Sewer Master Plan. Since the resulting
wastewater flows are lower than projected (2009 flows equal projected 2005 flows), the existing
treatment plant should have adequate capacity to the Year 2020 as predicted in the 2002 Sewer
Master Plan. Also, if the growth rate accelerates, the existing 1.2 MGD plant can be expanded.
4.3.1.6

US Marine Corps Logistics Base

Another small wastewater agency within the MWA service area is the United States Marine
Corps MCLB at Barstow that is separated into two divisions: (1) Nebo and (2) Yermo Annex,
with both divisions providing wastewater treatment services. The 2009 effluent flows were as
follows:
•

Nebo Main Base - 11.42 million gallons (0.03 MGD)

•

Yermo Annex - 31.37 million gallons (0.09 MGD)
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The disposal plan for both treatment facilities is to discharge fully treated water to percolation
ponds. However, in 2009 for the Nebo Main Base, no secondary treated flow was percolated
due to the effluent being evaporated in the existing oxidation ponds. The Nebo Base is
undergoing an upgrade of the existing secondary treatment facilities to tertiary treatment. The
upgrade is expected to be operational in 2012, when the existing oxidation ponds will be
bypassed and the tertiary treated flow will be sent directly to the percolation ponds. The
planned Regional Board permitted capacity is expected to be 225,000 gallons per day (gpd).
The Yermo Annex was recently upgraded to produce tertiary treated effluent and has a
permitted capacity of 180,000 gpd.
4.3.1.7

Imported Wastewater

Table 4-2 summarizes the wastewater flows imported into the Mojave basin from 2006 to the
present. As can be seen from the table, in 2009, the Alto Subarea received 1,432 af from the
Lake Arrowhead CSD, discharged into retention ponds along the Mojave River about two miles
downstream of the Forks, just south of the City of Hesperia. The Forks is located where the
Mojave River is formed by the confluence of two smaller streams (Deep Creek and West Fork)
descending from the mountains near the southeast corner boundary of the City of Hesperia and
north of Silverwood Lake. The Crestline SD discharged 714 af in 2009 into the Alto subarea
upstream of the West Fork gage at the Los Flores Ranch. In 2009, the Este Subarea received
2,436 af from the Big Bear Area Regional Wastewater Agency discharged near Camp Rock
Road and Highway 247 in the Lucerne Valley.
TABLE 4-2
IMPORTED WASTEWATER FLOW (AFY)
Agency
Lake Arrowhead CSD
Crestline SD
Big Bear Area Regional
Wastewater Agency
Total Imported WW

2006
1,504
819

2007
1,677
674

2008
1,277
799

2009
1,432
714

Average Flow
(afy)
1,473
752

2,848
5,171

2,399
4,750

2,700
4,776

2,436
4,582

2,596
4,821

Source: MWA Watermaster Reports.
Data in water years starting in October.

4.3.2 Planned Improvements and Expansions
4.3.2.1

The City of Adelanto

The City of Adelanto is currently constructing a 2.5 MGD upgrade that will increase its
wastewater treatment capabilities to 4.0 MGD and produce treated water that can be used for
lawn/public parks irrigation, construction and dust control and other beneficial uses.
According to the City of Adelanto’s 2007 Sewer Master Plan, after the initial expansion is
completed to 4.0 MGD, the ultimate capacity for the WWTP is planned to be 8.0 MGD, when the
City nears build-out. Also, two sub-regional wastewater treatment plants (6.0 MGD and
3.0 MGD) are proposed to be constructed in incremental capacities. Because no exact dates
were provided for the planned expansions in the 2007 Sewer Master Plan, the dates used in the
summary tables at the end of this Section are assumed.
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The funding requirements for the planned treatment facilities were also presented in the 2007
Sewer Master Plan, with estimated construction costs at approximately $122M.
4.3.2.2

The City of Barstow

The City of Barstow’s 2009 Draft Sewer Master Plan recommends that the existing WWTP will
require an expansion of 1.0 MGD when the projects within the Public Improvement District (PID)
Scenario (PID No.’s 77-1, 81-1 and 83-1) approach build-out. By the year 2020, the City of
Barstow should construct a new 2.2 MGD West Side WWTP and by year 2030, the City should
expand the West Side WWTP by 2.4 MGD to 4.6 MGD.
Expanding the existing WWTP’s capacity by approximately 1.0 MGD will tend to maximize the
capacity of the existing interceptor sewer system. In addition to matching existing interceptor
and WWTP capacities, there is another advantage to a West Side WWTP, water recycling. It is
assumed that the Sun Valley Golf Course would be a primary user of recycled water and that a
recycled water system may be constructed as part of the infrastructure of many new planned
developments.
The funding requirements for the planned WWTP Capital Improvements have an estimated total
cost of $158.8M, which includes estimated construction costs plus 40 percent for Professional
Services and Contingencies, the 2009 Draft Sewer Master Plan.
4.3.2.3

Victorville Water District

VWD’s newly constructed wastewater treatment plant is expandable to 5 MGD, but at this time
VWD has no plans to expand the plant. In VWD staff discussions, it was pointed out that the 2.5
MGD capacity treatment plant was constructed specifically to accommodate HDPP. While the
existing wastewater flows into the treatment plant are at approximately 1.1 MGD, VWD staff
confirms that within five years, or by 2015, the treatment plant flows will be at full capacity and
will remain that way most likely for the next twenty years.
4.3.2.4

Victor Valley Wastewater Reclamation Authority

VVWRA wastewater flow projections were developed based upon the estimated sewered
population and a wastewater flow of approximately 80 gallons per person per day. Also, flow
contributions from septic abandonment and commercial, industrial, and institutional sources
were estimated and included.
Table 4-3 shows that from 2009 to 2035, the VVWRA average daily flow is anticipated to
increase from 12.6 MGD to 25.5 MGD, which is an annual increase of 2.8 percent. In addition to
the resident population, the wastewater flow projections include commercial business,
industries, institutions (schools, hospitals, prisons, etc.), and septic conversions to the sewer
system.
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TABLE 4-3
PROJECTED VVWRA FLOW BASED ON HISTORICAL GROWTH RATES
Year

Flow, MGD

Growth (%)

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

12.26
12.6
12.9
13.3
13.7
14.1
14.4
14.8
15.3
15.7
16.1
16.6
17.0
17.5
18.0
18.5
19.0
19.5
20.0
20.6
21.1
21.7
22.3
22.9
23.5
24.2
24.9
25.5

2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

Source: VVWRA Flow Projection Update, April 2009. Prepared by RBF Consulting.
Source document only projects to Year 2022, so it is assumed that from 2022-2035, the same
growth rate will continue as previously estimated.

Since 2005, VVWRA has violated water discharge requirements as set forth by the Regional
Board. Specifically, in February 2008, the Regional Board issued Cease and Desist Order R6V2008-005 due to VVWRA discharge affecting the water for municipal and domestic supply. The
discharge caused nitrate-nitrogen concentrations in underlying groundwater to exceed or
threaten to exceed a water quality objective in the Basin Plan.12
The Order states that the existing Regional Treatment Plant does not include wastewater
treatment for nitrogen removal and facilities that provide nitrogen will not be constructed until
2009-2011. Among the requirements of the Order, interim effluent limitations for ammonianitrogen and nitrate-nitrogen removal were specified. Additionally, the Order specifies facility
improvement actions to occur in less than five years.

12

Local Agency Formation Commission County of San Bernardino Staff Report, dated October 9, 2009.
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A revised Phase III upgrade project to the Regional Treatment Plant is anticipated to have
improved nitrogen removal technology and be able to meet the new permit effluent limits by
mid-2012.
As an additional measure to mitigate the reduced capacity from the nitrogen removal required,
VVWRA is planning to construct sub-regional wastewater treatment plants in the town of Apple
Valley, the City of Hesperia, and a possible third location to be determined. These smaller
plants will recycle water for local landscape irrigation near the site of treatment. In turn, this will
reduce the treatment demand on the Regional Treatment Plant. Moreover, the Hesperia and
South Apple Valley interceptors are reaching capacity and the sub-regional plants will provide a
long-term solution. Further, the move to constructing sub-regional treatment plants to capture
and treat wastewater in Hesperia and Apple Valley would provide capacity at the Regional
Treatment Plant for the City of Victorville, CSA 42, and CSA 64.
In the long-run, the capacity of the sub-regional plants, pump stations, and percolation ponds
will require future expansion in order to meet the processing demands generated by Apple
Valley and Hesperia. Additionally, it is likely that the sub-regional plants will require the same
level of regulatory requirements regarding nitrogen as the Regional Treatment Plant. The
estimated completion date of the sub-regional plants is unknown.
The conceptual details of the plants are:
•

Town of Apple Valley – 1.0 MGD facility located in the Town, adjacent to the Otoe
Road Pump Station in the southwest corner of Brewster Park. The facility will initially
have a capacity to treat 1.0 MGD, expandable to 4.0 MGD, providing recycled water to
the public parks.

•

City of Hesperia – 1.0 MGD facility located in the City, on city-owned property
northwest of the intersection of Interstate 15 and Main Street. The facility will initially
have a capacity to treat 1.0 MGD, expandable to 4.0 MGD, providing recycled water to
the residential communities and commercial businesses along the I-15 corridor.

•

City of Hesperia – 2.0 MGD pump station and 3-mile force main located in the City
beginning near the intersection of Mauna Loa Street and Maple Avenue.

During the development of MWA’s UWMP, concerns were raised about the possibility that
VVWRA’s planned sub-regional plants could impact the water supply balances assumed in the
UWMP by changing the location and amount of effluent wastewater flows that are returning to
groundwater. A change in groundwater supplies has the potential to increase the demands for
imported SWP water beyond those otherwise anticipated in the UWMP. These concerns were
addressed in an analysis conducted by MWA staff.13
VVWRA’s existing Regional Treatment Plant, located on Shay Road, currently discharges
effluent in the Transition Zone (TZ) portion of the Alto Subarea, located in northern Alto and
downstream of the Victor Valley area. Effluent flows to the TZ meet anthropogenic (human)
consumptive demands in the TZ, but flows in substantial excess of consumptive use tend to flow
to the Centro subarea, becoming supply for Centro. The planned sub-regional plants would be
13

This analysis was presented by MWA staff to the MWA Planning Resources and Technology Committee on March
1, 2011 and the Alto Subarea Advisory Committee on June 2, 2011.
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located in Hesperia and Apple Valley, and would either supply recycled water directly to
customers or recharge the treated effluent to groundwater in the southern Alto area. Sewage
flows to the VVWRA’s Regional Treatment Plant originate from municipal uses in the Victor
Valley, located primarily in southern Alto. If effluent discharges from the Regional Treatment
Plant continue to increase as development increases, a greater portion of the return flows
generated in southern Alto become diverted to the TZ, causing a potential imbalance in
assumed water supply by decreasing return flows to southern Alto but increasing unused
supplies to Centro. Conversely, if flows to the Regional Treatment Plant were reduced and
instead directed toward sub-regional plants, water supplies to the TZ would be reduced, with the
potential of causing groundwater levels to decline and water supplies to Centro to decline.
The analysis prepared by MWA staff attempted to “book-end” the possible future outcomes,
impacts to basin balance and SWP demands through the year 2035, with or without the
construction of sub-regional plants. Several scenarios were developed and evaluated based
upon projected wastewater flows, including a scenario that staff felt was the most realistic based
upon existing and planned wastewater infrastructure. In the realistic scenario, total wastewater
flows to VVWRA roughly doubled, with the sub-regional plants operating at build-out capacity
and about two-thirds of future flows still going to the Regional Treatment Plant. Analysis of the
realistic scenario determined that it would not cause a material increase in demand for imported
water supply when compared to other possible wastewater scenarios.
The funding requirements for the “future CIP Projects” have an estimated total cost of $42.7M,
per the Local Agency Formation Commission County of San Bernardino Staff Report, dated
October 9, 2009.
4.3.2.5

Helendale CSD

The projected average flow at 100 percent build-out of Phase I for Helendale is 1.0 MGD, with
the entire Helendale CSD build-out projected average flow being 1.9 MGD. In 2005 and in
2009, the average daily flow was 0.57 MGD, so 100 percent build-out of Phase I has not
occurred yet and is not projected to occur until after 2035. Table 4-4 summarizes the Helendale
CSD projected wastewater flow through 2035.
TABLE 4-4
PROJECTED HELENDALE CSD WASTEWATER FLOW
Year

Estimated EDUs

Average Daily Flow, MGD

2005
2010
2015
2020
2025
2030
2035

2,328
2,543
2,759
2,974
3,189
3,404
3,619

0.57
0.62
0.68
0.73
0.78
0.83
0.89

Source: 2002 CSA 70C Sewer Master Plan. Assumed 245 gallons per day per equivalent dwelling unit (EDU).
From 2025-2035, it is assumed that the same growth rate will continue as previously estimated.

The 2002 CSA 70C Sewer Master Plan included cost estimates for the sewer system
improvements for the 20-year planning period and water reuse within the Helendale CSD
service area, which included the construction of an additional percolation pond and planning for
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the addition of tertiary filtration facility (for water recycling/reuse) and water reuse in accordance
with Title 22 regulations.
4.3.2.6

MCLB

Future wastewater demands are expected to remain at their current 2009 rate until 2035
because there are no planned US Marine Corps Base expansions at this time.
4.3.2.7

Hi-Desert Water District

Hi-Desert Water District (HDWD) serves potable water to a population of approximately 25,000.
Based on the growth projections shown in HDWD’s 2010 Draft UWMP, the District should plan
for a population of over 30,000 by 2035. In order to protect groundwater quality in the area, the
HDWD is planning to connect the majority of its water customers to a new wastewater collection
and treatment system.
All of the customers within the HDWD service area currently dispose of their wastewater using
individual sewage disposal systems, or septic tanks. In 2009, the District adopted a revised
“Sewer Master Plan” (SMP). The SMP includes the three-phase development of new sewer
collection and treatment systems. As discussed in the report, the SMP plans for a water
reclamation facility (WRF) involving the construction and installation of the Hi-Desert WRF.
Because much of the wastewater will now be diverted to the new WRF rather than septic tanks,
the District has decided that all treated effluent will be diverted to groundwater recharge. There
will be no direct reuse of recycled water.
District staff has revised the capacity and scale of the SMP since publication of the report in
2009. Initial phasing will include a 1.5 mgd WRF for Phase 1. Additional capacity for Phase 2
and 3 is expected to be 0.5 mgd per phase. The WRF will produce effluent through tertiary
advanced treatment that will be delivered to recharge basins at the treatment site and
percolated into the east subbasin of the Warren Valley Groundwater Basin.
The Phase 1 sewer collection system will focus on the urban development in close proximity to
State Highway 62 (Twentynine Palms Highway). In December 2010, the Lahontan Regional
Water Quality Control Board (RWQCB) proposed amending the existing Basin Plan for the
Colorado River Basin Region and prohibits septic tank discharges in the Town of Yucca Valley
(Town), which is HDWD’s Service Area, to mitigate and eliminate the threat of nitrate
contamination to groundwater due to septic tank discharges. Because the Town lacks a
municipal wastewater collection and treatment system, all residents and businesses in Yucca
Valley use septic systems and subsurface disposal systems to treat and dispose of domestic
wastewater.
Like many areas in California, the Town has experienced periods of rapid population growth and
localized increases in septic system density, such as along the main business corridor, one of
the areas addressed by this prohibition. This rise in system density in certain areas, combined
with system failures due to age or inadequate maintenance in the Town as a whole, presents a
significant threat to public health for Town residents due to increased wastewater loading to the
vadose zone (unsaturated soil strata), and impacts to local groundwater used for municipal
supply from nitrates, pathogens, and salts (total dissolved solids).
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The prohibition bans discharges of wastes from septic systems in Phases 1, 2, and 3 in the
Town, pursuant to a time schedule, with the prohibition becoming effective for Phase 1
(essentially the main business corridor in Town) by March 17, 2016. This is the planned timing
to have Phase 1 of the proposed WRF constructed.
Table 4-5 summarizes the HDWD projected wastewater flow through 2035.
TABLE 4-5
PROJECTED HDWD WASTEWATER FLOW
Year

Average Daily Flow, AFY

Treatment Capacity, MGD

2010
2015
2020
2025
2030
2035

820
820
1,863(a)
2,604
2,737
2,876

0
0
2.0
2.5
2.5
2.5

Source: HDWD’s staff.
(a) Phase 1 of the WRF Project is expected to be on-line in 2016, which will comply with the Regional Board’s
Order R7-2011-0004. Assumed that Phases 2 and 3 capacities came on-line by 2020 and 2025, respectively
and capacity is 0.5 mgd for each phase.

HDWD is considered a disadvantaged community with a median income lower than the State
and National averages. Therefore HDWD is seeking grants and other low cost financing to fund
their WRF Project. HDWD is working on a finance plan that will outline the best alternatives to
fund the project. A capital cost estimate for Phase 1, which will include the treatment plant and
collection system will be determined on an Equivalent Dwelling Unit (EDU) basis with a Single
Family Residence being used as the base unit, one (1) EDU = 210 gallons of wastewater/day,
which is the basis of cost analysis for determining wastewater flows and sizing for system
capacity.14

4.3.2.8

•

Assessment Cost by EDU = $10,220 (assume 30 percent Grants)

•

Annual Assessment15 = $620 per year / $52 per month

Summary of Planned Wastewater Treatment Capacity

While some of the wastewater agencies are planning to expand their treatment capacity in the
near future to be able to produce recycled water, others will continue to use their existing
secondary treatment facilities.
Table 4-6 provides the projected imported wastewater flow for the MWA service area from the
Lake Arrowhead CSD, Crestline SD, and BBARWA, as discussed in Section 4.3.1.7. Using the
2009 flows listed in Table 4-2, the projections have been estimated using the MWA demand
forecast model and assuming approximately a one (1) percent increase from 2010 through
2035.

14
15

HDWD January 2009 Sewer Master Plan and Preliminary Design Report.
Based on tax assessment debt financed over 25 years at a combined rate of 3.5%. These costs are typically
financed through an Assessment District.
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TABLE 4-6
PROJECTED IMPORTED WASTEWATER FLOW
Flow (afy)
Imported Wastewater Agency(a)
Lake Arrowhead CSD
Crestline SD
Big Bear Area Regional Wastewater
Agency
Total

2010
1,406
839

2015
1,467
875

2020
1,527
912

2025
1,622
968

2030
1,717
1,025

2035
1,812
1,081

3,059
5,304

3,055
5,397

3,052
5,491

3,199
5,789

3,345
6,087

3,492
6,385

Note:
(a) 2010 data is actual. Projections made using MWA’s demand forecast model assuming approximately a 1%
increase from 2010 to 2035.

Table 4-7 provides the projected wastewater treatment capacity for the MWA service area.
TABLE 4-7
PROJECTED CAPACITY WASTEWATER COLLECTED AND TREATED
Wastewater Collected and Treated in
Service Area
City of Adelanto(a)
City of Barstow(b)
Victorville Water District(c)
VVWRA(d)
Helendale CSD(e)
MCLB(f)
Hi-Desert Water District(g)
Total

Capacity (MGD)
2010
4.0
4.6
2.5
18.0
1.2
0.8
0.0
31.1

2015
4.0
4.6
2.5
20.0
1.2
0.4
0.0
32.7

2020
8.0
7.7
2.5
30.0
1.2
0.4
2.0
51.8

2025
11.0
7.7
2.5
32.0
1.2
0.4
2.5
57.3

2030
17.0
10.1
2.5
36.0
1.2
0.4
2.5
69.7

2035
17.0
10.1
2.5
38.0
1.2
0.4
2.5
71.7

Notes:
(a) In the City’s “2007 Sewer Master Plan”, no exact dates are given for the planned expansions, so the dates
provided in the table are assumed. All flow will meet Title 22 requirements for recycled water standards.
(b) Dates are taken from the City’s “2009 Draft Sewer Master Plan.” All flow will meet Title 22 requirements for
recycled water standards.
(c) Victorville Water District information came from Lahontan Regional Board Order No. R6V-2010-0023.
(d) Provided by VVWRA staff.
(e) 2002 CSA 70B Sewer Master Plan stated the existing treatment plant is capable of handling 1.2 MGD of average
flow and has sufficient capacity beyond Year-2020 based on current projected growth.
(f) 2010 capacity is 0.18 MGD (Yermo Annex) +.6 MGD (secondary treated only) (Nebo). 2012 capacity and
beyond is 0.18 MGD (Yermo Annex) +.225 MGD (Nebo). Both are tertiary treated capacities.
(g) See Table 4-5.

4.3.3 Summary of Available Source Water Flows
Within the MWA service area, there are currently two sources of recycled water (VVWRA and
the Victorville Water District); however there are several other sources (all wastewater flows) of
potential recycled water within MWA’s service area that may soon be treated to become
recycled water. The possible source wastewater flow projected to be available is shown in
Table 4-8.
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TABLE 4-8
SUMMARY OF AVAILABLE SOURCE WASTEWATER FLOW

Source
City of Adelanto(a)
City of Barstow(b)
Victorville Water District(c)
VVWRA(d)
Helendale CSD(e)
MCLB(f)
Hi-Desert Water District(g)
Imported WW(h)
Total

2010 Flow
(MGD)
2.5
2.5
1.1
12.9
0.6
0.1
0.0
4.7
24.4

Projected Flow
(MGD)
17.0
10.1
2.5
22.3
0.8
0.1
2.4
5.4
60.6

Projected to be Available
for Non-Potable Use
(afy)
19,044
11,314
2,801
24,981
896
112
2,737
6,087
67,972

Date for Flow
Projection
2030
2030
2030
2030
2030
2030
2030
2030

Notes:
(a) Flows assumed from the City’s “2007 Sewer Master Plan.” All flow will meet Title 22 requirements for recycled
water standards.
(b) Flows assumed from the City’s “2009 Draft Sewer Master Plan.” All flow will meet Title 22 requirements for
recycled water standards.
(c) See Section 4.3.2.3.
(d) Taken from Table 4-3.
(e) Taken from Table 4-4.
(f) Flows are to remain at 2009 rates in the future.
(g) Taken from Table 4-5.
(h) Taken from Table 4-6.

4.4

Recycled Water Demand

In this section, current recycled water use is discussed, and potential recycled water users
within MWA’s service area are identified. For each potential user, estimates are provided for
annual demand. A plan for encouraging and optimizing the use of recycled water is also
discussed.

4.4.1 Current Use
In 2010, recycled water started being used by the Victorville Water District for the HDPP power
plant cooling system. Before this, recycled water was being used at VVWRA’s treatment facility
for landscape irrigation at the VVWRA on-site composting facility for processing, dust control
and fire protection and for irrigation at the Westwinds Golf Course. Most of the treated
wastewater effluent is recharged to the groundwater basin. Because the Mojave Basin is
essentially a closed basin, these supplies contribute to the overall water supply of the area.
Table 4-9 provides a summary of existing recycled water use.
TABLE 4-9
EXISTING RECYCLED WATER USES
Type of Use
HDPP – cooling system
Landscape – Golf course

Treatment Level
Disinfected tertiary
Disinfected tertiary
Total

Actual 2009 Use (afy)
Use started in 2010
383(a)
383

(a) VVWRA Discharge Monitoring Report 2009, dated February 24, 2010.
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4.4.2 Potential Users
Many wastewater agencies within MWA’s service area have completed planning documents for
recycled water and determined potential users in their specific service area. As part of the
UWMP requirements, the potential uses of recycled water need to be identified and listed.
Therefore, the following list identifies the planned recycled water agency planning to develop
recycled water and their proposed usage type.
•

City of Adelanto - Reuse for landscape irrigation in schools and parks.

•

City of Barstow - Reuse for landscape irrigation on the Sun Valley Golf Course.

•

Victorville Water District - Reuse for landscape irrigation on golf course and cooling for
power plant.

•

VVWRA - Reuse for landscape irrigation on golf courses, parks, municipalities, and
schools. Also cooling for power plant.

•

Helendale CSD - Reuse is unknown at this time.

•

MCLB – Reuse is for groundwater recharge.

•

HDWD - Reuse is unknown at this time.

Based on the assumption that all of the additional flows would be recycled, and that the possible
users are identified, the projected recycled wastewater that will be produced and used is shown
in Table 4-10.
TABLE 4-10
POTENTIAL RECYCLED WATER PROJECTIONS
Agency
(a)

City of Adelanto
City of Barstow(a)
Victorville Water District(a)
VVWRA(a)
Helendale CSD(b)
MCLB(a)
Total

2010
2.5
2.5
1.1
12.9
0.6
0.1
19.7

2015
4.0
4.4
2.5
14.8
0.7
0.1
26.5

Flows (MGD)
2020
2025
7.3
11.0
6.3
8.2
2.5
2.5
17.0
19.5
0.7
0.8
0.1
0.1
33.9
42.1

2030
17.0
10.1
2.5
22.3
0.8
0.1
52.8

2035
17.0
10.1
2.5
25.5
0.9
0.1
56.1

Notes:
(a) See Table 4-8.
(b) See Table 4-4.

The recycled water projects from all of the agencies listed in Table 4-10 will potentially be
funded from local funds, a number of federal or state grants and low-interest loans obtained
through the State Revolving Fund. In some cases, consultants have been retained to provide
engineering and environmental documentation services for the sub-regional treatment facilities.
The cost of providing recycled water, transmission infrastructure, and ownership of distribution
facilities has yet to be determined. The recycling programs will address a number of issues in
the MWA service area. The need for additional collection and transmission facilities and the
need for additional treatment capacity will all contribute to these programs.
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The funding requirements of each of the various recycled water plans by each specific agency
were discussed previously in Section 4.3.2.

4.4.3 Projected Recycled Water Demand
Potential recycled water demand has not yet been evaluated by the Cities within the MWA
service area. While some cities are in the planning stages and plan to produce recycled water,
they are not yet at the planning level and thus have not actually developed customer lists at this
point in time. They are assuming that potential customers are there, once the recycled water is
available.

4.4.4 Projected Recycled Water Comparison
MWA’s 2005 UWMP projected a total recycled water usage from VVWRA of 8,390 afy by the
year 2010. Approximately 216 afy was served in 2010 to the Westwinds Golf Course of SCLA
for landscape irrigation. The remainder of the treated wastewater effluent from the VVWRA
Regional treatment plant was discharged into the Mojave River and thus indirectly percolated to
the groundwater basin. Table 4-11 provides a comparison of the 2005 projected demand versus
the actual 2010 use. The difference in the projected 2005 use and the actual 2010 use is
because the projection for 2010 did not anticipate the growth in wastewater flows that occurred
because of rapid growth in population within the areas served by VVWRA. An additional factor
was that all the excess treated effluent is discharged to the Mojave River or discharged into the
groundwater basin because additional recycled water users have not been established at this
time.
TABLE 4-11
RECYCLED WATER USES - 2005 PROJECTION COMPARED WITH 2010 ACTUAL
User Type
Recycled
Groundwater Recharge
Total

2005 Projection for 2010 (afy)
8,390(a)
10,295(a)
18,685

2010 Actual Use (afy)
216(b)
14,525(c)
14,471

Notes:
(a) 2004 RWMP Supplement A 2005 UWMP Update, December 2005.
(b) VVWRA Discharge Monitoring Report 2010, dated February 21, 2011.
(c) Mojave Basin Area Watermaster Annual Report Water Year 2009-2010, dated May 1, 2011.

4.5

Methods to Encourage Recycled Water Use

The retail water purveyors are the entities that will develop future recycled water delivery
systems. Methods to encourage recycled water use, such as financial incentives, will be
analyzed at the retail level.
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Section 5: Water Quality
5.1

Overview

The quality of any natural water is dynamic in nature. This is true for the State Water Project
(SWP) water brought into the MWA service area. During periods of intense rainfall or snowmelt,
routes of surface water movement are changed; new constituents are mobilized and enter the
water while other constituents are diluted or eliminated. The quality of water changes over time.
These same basic principles apply to groundwater. Depending on water depth, groundwater
will pass through different layers of rock and sediment and leach different materials from those
strata. Water quality is not a static feature of water, and these dynamic variables must be
recognized.
Water quality regulations also change. This is the result of the discovery of new contaminants,
changing understanding of the health effects of previously known as well as new contaminants,
development of new analytical technology, and the introduction of new treatment technology.
All retail water purveyors are subject to drinking water standards set by the Federal
Environmental Protection Agency (EPA) and the California Department of Public Health
(CDPH). Mojave Water Agency (MWA) imports SWP water for groundwater basin recharge.
Retail purveyors extract groundwater from these groundwater basins for delivery.
This Section provides a general description of the water quality of both imported water and
groundwater supplies. A discussion of potential water quality impacts on the reliability of these
supplies is also provided.
Several state, regional and county agencies have jurisdiction and responsibility for monitoring
water quality and contaminant sites. Programs administered by these agencies include basin
management, waste regulation, contaminant cleanup, public outreach, and emergency spill
response.

5.2

Imported Water Quality

MWA provides imported SWP water to its service area. The source of SWP water is rain and
snow from the Sierra Nevada, Cascade, and Coastal mountain ranges. This water travels to the
Sacramento-San Joaquin Delta, which is a network of natural and artificial channels and
reclaimed islands at the confluence of the Sacramento and San Joaquin rivers. The Delta forms
the eastern portion of the San Francisco estuary, receiving runoff from more than 40 percent of
the state’s land area. It is a low-lying region interlaced with hundreds of miles of waterways.
From the Delta, the water is pumped into a series of canals and reservoirs, which provides
water to urban and agricultural users throughout the San Francisco Bay Area and Central and
Southern California. As discussed in Chapter 3, MWA receives SWP water at four locations off
the East Branch of the SWP. Figure 3-3 shows the location of the MWA turnouts.
One important property of SWP water is the mineral content. SWP water is generally low in
dissolved minerals, such as calcium, magnesium, sodium, potassium, iron, manganese, nitrate,
and sulfate. Most of these minerals do not cause health concerns. Nitrate is the main exception,
as it has significant health effects for infants; however, the nitrate content of SWP water is very
low. Also of significance is the chloride content. Although not a human health risk, chloride can
have a negative impact on agricultural activities and regulatory compliance for local sanitation
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agencies. The chloride content of SWP water varies widely from well over 100 milligrams per
liter (mg/L) to below 40 mg/L, depending on Delta conditions.
Since SWP water imports to the Mojave River Basin will be persistent, long term, and
increasing, these imports are deemed to be a significant factor in the long term salt balance in
the Mojave River Groundwater Basin. Data regarding the quantity and quality of SWP water
delivered to the MWA service area readily available from the California Department of Water
Resources (DWR). Although the quality of SWP water varies seasonally, for the period between
2005 and 2009 the average total dissolved solids (TDS) concentration has been approximately
269 mg/L for the Mojave River Groundwater Basin (see Figure 5-6 in the following section). A
cooperative study between the Lahontan Regional Water Quality Control Board and the MWA
was completed in 2007 to address salt balance within the MWA service area. Section 5.3
includes a description of the study and resulting water quality model.

5.3

Groundwater Quality

Over the past several years, the MWA has made efforts to greatly increase the understanding of
the water quantity and quality of the groundwater basins that lie within its service area. The
Agency currently maintains a monitoring network of approximately 900 monitoring wells that
record water levels on a regular basis. Many monitoring wells in the MWA monitoring network
are sampled to test for water quality. The collected water samples are generally tested for the
following:
•
•
•
•

Inorganics
Metals
General Mineral
Isotopes (sometimes)

MWA has chosen the above suite of analytes to determine the overall native water quality of
their groundwater basins and to determine if the water quality characteristics of the basins are
changing over time.
MWA’s groundwater basins contain numerous areas with water quality issues. Key
contaminants include arsenic, nitrates, iron, manganese, Chromium VI, and TDS.
Measurements in excess of drinking water standards have been found for some of these
constituents within the Mojave River Basin and the Morongo Basin/Johnson Valley Area
(“Morongo”). Groundwater in these areas may have to be treated prior to consumption.
Another potential water quality issue facing MWA is the accumulation of salt in the groundwater
basins. Because the Mojave Basin Area and Morongo Area are considered closed basins, salts
added to the locally generated wastewater, salts contained in the imported reclaimed
wastewater and salts in the State Water Project (SWP) supplies are mostly not removed from
the basin.
From 2005-2009, an annual average of approximately 4,800 acre-feet per year (afy) of imported
wastewater was discharged into the MWA service area. In 2010, approximately 49,680 acrefeet (af) of SWP water is anticipated to be imported annually. By 2020, MWA is planning to
increase its annual SWP utilization to 53,800 af, which will further increase the introduction of
salts into the system.
Page 5-2
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In an effort to understand potential long-term water quality changes that may occur in the
MWA’s groundwater basins over time due to the long-term effects of wastewater and
importation of SWP water into the MWA service area, the Lahontan Regional Water Quality
Control Board (RWQCB) and the MWA worked cooperatively to develop a regional salt balance
model for the MWA service area. The model was finalized in 2007 and generally showed that
the importation of SWP water mitigated the long-term effects of salt loading (TDS increases)
primarily caused by population increases and the associated larger volumes of wastewater
entering into the basin(s) (2007 Schlumberger).
Groundwater quality for a number of constituents including nitrates, manganese, fluoride, iron,
arsenic, and TDS are presented for each subarea on Figures 5–1 through 5-6, respectively.
These figures have been provided by MWA and the data range is from January 2005 through
November 2009. Groundwater quality can vary throughout a subarea, but the figures represent
the average of available data, and give a good overall picture of the water quality in each. It
should be noted that groundwater production occurs in some areas with known water quality
issues, which can increase the average concentration of a particular constituent for a given
subbasin. Examples include arsenic concentrations detected in wells in the vicinity of Pioneer
Town (within the Morongo Area) and iron and manganese in the southern Alto Transition Zone.
While the levels of constituents in these isolated areas can be above the regulatory compliance
maximum contaminant levels (MCL's), these are local issues pertaining to certain potentially
producible areas and zones within a basin. Producible areas within a particular basin that are
affected by constituents over the MCL can be avoided or treated prior to use as necessary. An
example of the aforementioned is the wellhead treatment of arsenic by the City of Victorville for
groundwater produced from some of their wells.
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FIGURE 5-1
NITRATES16

Nitrate‐NO3

45
40

MCL

50

35

mg/L

30
25
18.67

20

10
5

15.26
Aqueduct

15

0

6.09

6.06

Alto

Alto TZ

7.29

4.65

Baja

3.23

Centro

Este

Oeste

Morongo

FIGURE 5-2
MANGANESE12
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Dataset date range: 01/2005 to 11/2009. Raw data source is MWA. Data source for 5-year average: CDPH. Data
source for Aqueduct 5-year average: MWA and Victorville Water District.

Page 5-4

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

FIGURE 5-3
FLUORIDE12
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FIGURE 5-4
IRON17
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Dataset date range: CDPH 01/2005 to 11/2009 - Aqueduct 07/2008 to 11/2010. Raw data source is MWA. Data
source for 5-year average: CDPH. Data source for Aqueduct 3-year average: DWR. Data source for MCL: State of
California. Caveats: CDPH Groundwater samples were undifferentiated and were for both “total iron” and “dissolved
iron”. For the Iron by subarea, this acts to probably inflate the iron values. Local Aqueduct samples were for “total
iron.” Additional data for “dissolved iron” was obtained from DWR for Check 41 (Tehachapi Afterbay). Although this is
a reduced time series, this is considered to be the best available representative data.
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FIGURE 5-5
ARSENIC12
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FIGURE 5-6
TDS12
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5.4

Groundwater Protection

The general goal of groundwater protection activities is to maintain the groundwater and the
aquifer to ensure a reliable high quality supply. Activities to meet this goal include continued and
increased monitoring, data sharing, education and coordination with other agencies that have
local or regional authority or programs. To increase its groundwater protection activities, MWA
has been taking the following actions as presented below.

5.4.1 Water Quality Monitoring
Water quality sampling has been performed continuously in the Mojave Service Area since the
early 1900’s. As a result, an extensive body of water quality data is available. The 2007
Groundwater Analysis (2007 Schlumberger) highlighted the many strengths and weaknesses of
these data.
The frequency and spatial distribution of historic groundwater sampling in the region by multiple
entities has been highly variable in response to funding cycles, changes in responsibility, and
short term or localized priorities. As a result, although adequate field and laboratory practices
were generally maintained, the existing body of data lacks the consistency and some of the key
elements of information required for more sophisticated modeling at a regional scale using
currently available state-of-the-art tools and techniques. However, the available data is diverse,
widely distributed, of reasonable quality, and therefore suitable for qualitative and limited
quantitative regional modeling as performed in the 2007 Groundwater Analysis project.
Notwithstanding the above, as a result of the 2007 Groundwater Analysis project, it was
possible to make a number of recommendations for future actions;
•

Responsibility – Many agencies currently have partial and overlapping jurisdiction
over water quality sampling and database management. However, no one agency is
charged with maintenance of a single consistent water quality database. There are
drawbacks to this situation from a historical perspective. Unless some deliberate
action is taken it is reasonable to expect this condition to persist into the future.

•

Water Quality Data – The 2007 Groundwater Analysis project highlighted
deficiencies in the available data, particularly with respect to depth specific sampling.
More comprehensive regional monitoring programs will allow better resource
management in the future. More frequent and depth specific sampling, as well as
wider distribution of monitoring wells is needed. Expanded monitoring programs may
require more sophisticated field procedures and/or permanent monitoring
installations, both of which tend to increase data acquisition cost. It is strongly
recommended that further modeling efforts be utilized to optimize design and
planning of future data acquisition campaigns.

•

Project Specific Monitoring – The water quality planning model was used to estimate
the future impact of various management actions. This analysis showed, for
example, that the Regional Recharge and Recovery Project, known as “R³,”
(described in Chapter 3 previously) has a favorable moderate overall impact on
water quality. It is recommended that an optimized water quality monitoring program
be conducted in conjunction with the R3 program implementation. The results may be
used to improve future predictions.
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•

5.4.2

Future Modeling Requirements – The data from MWA’s monitoring program, used to
initiate the database was complete and consistent with respect to geo-referencing,
constituents, quality indicators, etc. However, some of the older data gathered and
archived over several decades by various other agencies lacks the information
required to verify sample integrity, location, or depth. This may be due to the original
sampling and analysis procedures, or the data lost in the archival process. However,
as a result of MWA’s continuing monitoring program the overall consistency of the
database will improve over time. With given detailed localized analysis of the
available data, more sophisticated modeling should be possible at a local, project
specific, scale.

Recharge Site Management Activities

Currently, MWA only considers recharge in areas where the groundwater quality is not impaired
or known to have any constituents of concern. Because MWA does not currently own any retail
water production wells, it cannot control where the retail water purveyors locate their production
wells. However, if a retailer chooses to locate a production well near or in an area with impaired
groundwater quality, then the retailer is responsible for treating or correcting the constituent
causing the concern.
Uncertainty surrounding the overall long-term effects of human influences on the TDS levels in
closed basins such as the Mojave Basin has drawn a great deal of attention in recent years. The
concept of assimilative capacity has been developed to represent the remaining capability of a
system at a point in time to assimilate input of a foreign or toxic substance before a given
threshold is reached. The threshold is generally related to some health standard.
Although no formal definition of assimilative capacity for TDS has been found, for the purpose of
this Plan an ad-hoc definition has been adopted as “the ability of the surface and groundwater
system to sustain long-term influx of TDS from internal and external anthropogenic (human)
sources.”
The TDS load in a basin at any point in time is a function of an initial water quality plus the
cumulative sum of all TDS sources and sinks during the study period. The 2007 Schlumberger
Report concludes that model findings would suggest that the MWA basin(s) assimilative
capacity may be managed through monitoring, modeling and management actions.

5.4.3 Hazardous Materials Response
Currently, local and county hazardous materials teams handle responses to hazardous
materials incidents. Increased coordination between MWA and hazardous materials teams will
allow for assessment of the potential for chemical spills to impact groundwater and recharge
sites.
The Lahontan Regional Water Quality Control Board (RWQCB) has worked with MWA in the
past to share data and help assess situations where contamination may affect water wells.
MWA has and will assist regulatory agencies as needed, while regulatory agencies have relied
on MWA as a data repository or utilized some of MWA’s monitoring network in the past.
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5.5

Water Quality Impacts On Reliability

5.5.1 Groundwater
The quality of water dictates numerous management strategies a water purveyor will implement,
including, but not limited to, the selection of raw water sources, treatment alternatives, blending
options, and modifications to existing treatment facilities. Maintaining and utilizing high quality
sources of water simplifies management strategies by increasing water supply alternatives,
water supply reliability, and decreasing the cost of treatment. Maintaining high quality source
water allows for efficient management of water resources by minimizing costs.
Maintaining the quality of water supplies increases the reliability of each source by ensuring that
deliveries are not interrupted due to water quality concerns. A direct result from the degradation
of a water supply source is increased treatment cost before consumption. The poorer the quality
of the source water, the greater the treatment cost. Groundwater may degrade in quality to the
point that is not economically feasible for treatment. In this scenario the degraded source water
is taken off-line. This in turn can decrease water supply reliability by potentially decreasing the
total supply and increasing demands on alternative water supplies.
Currently, water quality does not materially affect water supply reliability in the region.
Maintaining the current level of quality is vital to maintaining a reliable water supply. Some small
areas have undesirable local concentrations of some constituents for which wellhead treatment
or an alternative water supply has been identified as a remedial action.
Limiting migration of poor quality water is an objective of the MWA. A goal of the MWA’s
regional monitoring program is to detect long-term changes in groundwater quality. This
includes migration of poor quality water. By understanding the occurrence and movement of
poor quality groundwater, management actions can be taken to avoid these areas and/or limit
migration of poorer quality water into regions of higher quality water. Monitoring along with water
management actions will help maintain and increase long-term water supply reliability.
One of the ways limiting migration has been addressed is through the installation of multi-level
monitoring wells to facilitate water quality sampling and wellhead monitoring at discreet levels
within the well. This technique has been used successfully to identify the source of arsenic and
other constituents of concern, often found in deeper aquifer zones, to ensure that new wells
being constructed do not facilitate the migration of poor quality water into high quality water
within a well column. This information has been particularly critical to development of new
production wells to serve the R3 Project and identifying the source of known arsenic in
groundwater in Hesperia and southern Apple Valley.
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Section 6: Reliability Planning
6.1

Overview

The Act requires urban water suppliers to assess water supply reliability that compares total
projected water use with the expected water supply over the next twenty years in five year
increments. The Act also requires an assessment for a single-dry year and multiple-dry years.
This chapter presents the reliability assessment for Mojave Water Agency’s (MWA’s) service
area.
As stated in MWA’s 2004 Regional Water Management Plan, the general goal of MWA’s
groundwater protection activities is to maintain the groundwater and the aquifer to ensure a
reliable high quality supply. This Plan helps MWA to achieve this goal even during dry periods
based on a conservative water supply and demand assumptions over the next 25 years, as
discussed in the following sections.

6.2

Reliability of Water Supplies

Each water supply source has its own reliability characteristics. In any given year, the variability
in weather patterns around the state may affect the availability of supplies to the MWA’s service
area differently. For example, from 2000 through 2002, southern California experienced dry
conditions in all three years. During the same period, northern California experienced one dry
year and two average years. MWA’s service area is typical in terms of water management in
southern California; local groundwater supplies are used to a greater extent when imported
supplies are less available due to dry conditions in the north, and larger amounts of imported
water supplies are used during periods when northern California has wetter conditions. This
pattern of “conjunctive use” has been in effect since State Water Project (SWP) supplies first
came to the MWA’s service area in 1978. SWP supplies have supplemented the overall supply
of the MWA service area, which previously depended solely on local groundwater supplies.
To supplement these local groundwater supplies, MWA contracted with the California
Department of Water Resources (DWR) for delivery of SWP water, providing an imported water
supply to the groundwater basins. However, the variability in SWP supplies affects the ability of
the Agency to meet the overall water supply needs for the service area. While each of the
groundwater basin’s available supply sources have some variability, the variability in SWP
supplies has the largest effect on overall supply reliability.
As discussed in Section 3.2, each SWP contractor’s Water Supply Contract contains a Table A
amount that identifies the maximum amount of water that the contractor may request. However,
the amount of SWP water actually allocated to contractors each year is dependent on a number
of factors than can vary significantly from year to year. The primary factors affecting SWP
supply availability include hydrologic conditions in northern California, the amount of water in
SWP storage reservoirs at the beginning of the year, regulatory and operational constraints, and
the total amount of water requested by the contractors. The availability of SWP supplies to
MWA and the other SWP contractors is generally less than their full Table A amounts in many
years and can be significantly less in very dry years.
DWR’s “State Water Project Delivery Reliability Report 2009” (2009 SWP Reliability Report),
issued in August 2010, assists SWP contractors in assessing the reliability of the SWP
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component of their overall supplies. The Report updates DWR’s estimate of the current (2009)
and future (2029) water delivery reliability of the SWP. The updated analysis shows that the
primary component of the annual SWP deliveries (referred to as Table A deliveries) will be less
under current and future conditions, when compared to the preceding report (SWP Delivery
Reliability Report 2007).
In the 2009 Report, DWR presents the results of its analysis of the reliability of SWP supplies,
based on model studies of SWP operations. In general, DWR model studies show the
anticipated amount of SWP supply that would be available for a given SWP water demand,
given an assumed set of physical facilities and operating constraints, based on 82 years of
historic hydrology. The results are interpreted as the capability of the SWP to meet the
assumed SWP demand, over a range of hydrologic conditions, for that assumed set of physical
facilities and operating constraints. In these model studies, DWR assumed existing SWP
facilities and operating constraints for both the 2009 and 2029 studies. The primary differences
between the two studies are an increase in projected SWP contractor demands and an increase
in projected upstream demands (which affects SWP supplies by reducing the amount of inflows
available for the SWP). DWR presents the anticipated future SWP delivery reliability resulting
from these studies as a percent of full contractor Table A amounts, which is 60 percent of
Table A as the long-term average supply. DWR also prepared Deliver Reliability Reports
(DRRs) for individual SWP contractors, with MWA’s reliability projected to be 60 percent until
2029, and then 61 percent in 2029 and after.
The 2009 SWP Reliability Report also includes analyses of various SWP operational restrictions
that took effect in 2008 and 2009 due to various court rulings regarding federal biological
opinions. The overall result has been “erosion of the SWP to deliver water.” The Report
identifies several emerging factors related to these court rulings that have the potential to affect
the availability and reliability of SWP supplies. Although the 2009 Report presents an extremely
conservative projection of SWP delivery reliability, particularly in light of events occurring since
its release, it remains the best available information concerning the SWP. A detailed legal
analysis of these SWP factors is attached as Appendix F.

6.3

Average, Single-Dry, and Multiple-Dry Year Planning

As discussed previously in Chapter 3, the MWA has five sources of water supply – SWP
imported water, natural surface water flow, “agricultural depletion from storage”, return flow from
pumped groundwater not consumptively used, and wastewater imports from outside the MWA
service area. What is unusual about MWA is that almost all of the water use within MWA is
supplied by pumped groundwater. Native surface supply and SWP imports recharge the
groundwater basins and are not supplied directly to any retailers, with the exception of two
power plants.
These supplies are available to meet demands during average, single-dry, and multiple-dry
years. The following sections elaborate on the different supplies available to MWA during each
of the various dry year conditions and what supplies can be expected. Included in the return
flow supply is the recycled water used within MWA’s service area. Each subsection will explain
the criteria used for estimating single-dry and multiple dry supplies that are then used in the
comparison tables in Section 6.4.
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6.3.1 Wholesale Imported State Water Project Supply
For this Plan, the availability of SWP supplies to MWA was estimated by multiplying MWA’s
Table A amount (82,800 acre-feet per year (afy) in 2010 and 89,800 in 2030) by the delivery
percentages from DWR’s 2009 SWP Reliability Report, discussed below. The three hydrologic
conditions required to be evaluated for all UWMPs include:
1) an average year condition,
2) a single-dry year condition, and
3) a multiple-dry year condition,
The delivery percentages used for SWP imported water for each of the above conditions were
taken from DWR’s 2009 Report based on the 82-year average, 1977, and the 1931-1934
average, for the average year, single-dry year, and multiple-dry year conditions, respectively.
The delivery percentages are detailed in Table 6-1 for MWA.
TABLE 6-1
WHOLESALE SUPPLY RELIABILITY:
SINGLE-DRY YEAR AND MULTIPLE-DRY YEAR CONDITIONS
Wholesaler(a)
California State Water Project (SWP)
2010
% of Table A Amount Available
Anticipated Deliveries (afy)
2030
% of Table A Amount Available(e)
Anticipated Deliveries (afy)

Average Year(b)

Single-Dry Year(c)

Multiple-Dry Year(d)

60%
49,680

7%
5,796

34%
28,152

61%
54,778

11%
9,878

35%
31,430

Notes:
(a) The percentages of Table A amount projected to be available are taken from Table 6.4 and 6.13 of DWR's State
Water Project Delivery Reliability Report 2009 (August 2010). Supplies are calculated by multiplying MWA’s
Table A amount of 82,800 af (2010) or 89,800 af (2030) by these percentages.
(b) Assumes 60% of Table A amount as the long-term supply until 2029 and then assume 61% in 2029 and after,
based on the California Department of Water Resources 2009 contractor Delivery Reliability Report for MWA
(c) Based on the worst case historic single dry year of 1977.
(d) Supplies shown are annual averages over four consecutive dry years, based on the worst-case historic four-year
drought of 1931-1934.
(e) See Table 6.13 in DWR’s SWP 2009 Report. Table A amount is 89,800 afy.

The DWR analyses projected that the SWP deliveries during multiple-dry year periods could
average about 34 to 35 percent of Table A amounts and could drop as low as 7 to 11 percent
during an unusually dry single year. Table 6-1 summarizes the estimated SWP supply
availability in a single dry year (based on a repeat of the worst-case historic hydrologic
conditions of 1977) and over a multiple dry year period (based on a repeat of the worst-case
historic four-year drought of 1931-1934). During a single-dry or critical year in 2010, as defined
by the Sacramento River Index, the SWP will be able to supply an average of 5,796 acre-feet
(af) to MWA. Similarly in 2010, during a multiple-dry year period (1931-1934), MWA’s SWP
supply is estimated at 28,152 afy.
The values shown in Table 6-1 cover the period 2009 – 2029 based on the DWR estimates at
the 2009 level for the current conditions and at the 2029 level for future conditions. Therefore, in
for a single-dry or critical year in 2035, the SWP will be able to supply an average of 9,878 af to
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MWA. Similarly in 2035, during a multiple-dry year period, MWA’s SWP supply is estimated at
31,430 afy.
Although the 2009 Report presents an extremely conservative projection of SWP delivery
reliability, particularly in light of events occurring since its release, because it is based on the
most up-to-date modeling by DWR, it remains the best available information concerning the
SWP for use in preparing this Plan.

6.3.2 Local Supplies
The MWA local water supplies are each discussed below with an explanation of how the
estimates by supply source were derived for average, single-dry and multiple-dry year periods.
6.3.2.1

Net Natural Supply

MWA has an average natural supply of 54,045 afy, including surface and subsurface water
flows to the five subareas in the Mojave Basin area and to the Morongo Area, as shown in
Table 3-1. Because the definition of the net natural supply is long-term natural supply
estimates, the supplies are going to remain constant regardless of any annual changes in
hydrology.
Annual fluctuations in natural surface flows do not impact the long-term
sustainability of the groundwater basins; therefore, the supply is assumed to be 100 percent
available in single-dry year and multiple-dry year conditions.
6.3.2.2

Agricultural Depletion from Storage

As previously discussed in Section 3.3, agricultural production in excess of natural yield is still
occurring in the Baja Subarea. The overproduction is not offset by Replacement Water
purchases of imported SWP supply. The overproduction results in depletion of groundwater in
storage. Therefore, the MWA demand forecast model considers water consumptively used by
agriculture in Baja as supply derived from storage depletion. Please refer to Section 3.3.2 for a
description of Agriculture Depletion from Storage.
The source of this supply originates as groundwater in the Mojave River Basin and is a function
of agricultural groundwater production. Therefore, in both single-dry year and multiple-dry year
conditions, this “depletion from storage” is assumed to occur 100 percent of the time.
6.3.2.3

Return Flow

As previously discussed in Section 3.3, the return flow is supplied from pumped groundwater
not consumptively used, so while the primary source is groundwater, the return flow also
includes any wastewater treated effluent discharged into the basin and recycled water as
discussed in the subsection below.
In both dry year conditions: single-dry year and multiple-dry year, the return flow supply is
assumed to remain 100 percent available because return flow is a direct function of water
demands, which tend to increase rather than decrease, during periods of dry weather.
Treated Wastewater Effluent
Treated wastewater effluent is available from a number of agencies within the MWA service
area. Treated wastewater as a source of supply has the advantage of consistently being
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available during any type of single-dry, or multiple-dry year. The water agencies and cities
planning wastewater facilities as discussed in Chapter 4 of this Plan.
Even though MWA currently has no rights to any of the treated wastewater or recycled water,
the regional water supply balance still benefits from these supplies because the groundwater
basin is a closed system. While 2009 production of wastewater treatment plants totaled
approximately 22,068 afy (19.7 MGD), within MWA’s service area, the majority of this is
currently recharged to the groundwater basins. In Table 3-1, the treated wastewater supply is
included in the return flow, as it is in the MWA demand forecast model.
In this Plan, because of the consistency advantage with wastewater, 100 percent of the existing
supply of treated wastewater is assumed to be available, which is 22,068 afy in an average
year, a single-dry year, and in each year of a multiple-dry year period. As shown in Table 4-10,
the supply of treated wastewater is projected to increase to a total of 62,843 afy (56.1 MGD) by
2035. Similar to the existing treated wastewater supply, 100 percent of the 62,843 afy of
planned treated wastewater supply is assumed to be available in an average year, a single-dry
year, and in each year of a multiple-dry year period.
6.3.2.4

Local Supply Summary - Groundwater

The sum of the natural surface water flows, agricultural depletion from groundwater storage,
and return flow from pumped groundwater not consumptively used is the total local supplies for
MWA. Therefore, the total local supply added to the SWP imported supply is the combined total
required Mojave Basin Area and the Morongo Area.
Total groundwater supplies (as shown in Table 3-6) from the Mojave Basin Area are projected
to be 140,000 to 190,000 afy in average years and in dry years due to the adjudication of the
basin, which include SWP deliveries. However, as shown in Table 3-8, the net average yield
from the Mojave Basin Area is projected to be approximately 51,925 afy in average and dry
years. Supplies from the Morongo Area are projected to be approximately 2,120 afy (Table 311) in average years and in dry years. The projected groundwater supplies used in this Plan
are generally the midpoints of the ranges mentioned above.

6.3.3 Banked Groundwater Storage
Since 2006, MWA has created its own conjunctive use program to take advantage of the fact
that the available MWA SWP supply on average is still greater than the demand in the service
area so MWA has been able to store the water in various groundwater basins for future use
when SWP supplies are not available or there are groundwater shortages.
During normal and wet years, MWA delivers SWP water in excess of local demands and stores
the surpluses as a part of the groundwater storage program. During dry years when SWP
supplies are not sufficient to meet demands, MWA debits from banked supplies to meet
demands. Some retail water agencies also have banked storage accounts which they may
choose to draw from during any year, regardless of weather conditions. Table 3-13 in Chapter 3
shows the storage available as of December 31, 2010, in MWA’s existing banked accounts by
subarea. The individual retailers’ banked storage accounts are included in a separate column in
that table. Currently, MWA has 95,454 af of banked groundwater for future use. Retailers of
MWA have a total of 45,997 af.

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

Page 6-5

6.3.4 Additional Planned Banking
MWA’s 2004 Regional Water Management Plan identifies a need for Supply enhancement
projects to address the problem of groundwater overdraft and future growth/water demand. As
described in Section 3.5, in 2006 MWA adopted a “Water Banking Policy” which established
groundwater banking targets for each Subarea for the purpose of providing dry-year supplies.
MWA will continue to deliver and store surplus SWP water pursuant to those banking targets,
which are higher than the amounts needed to meet single- and multiple-dry year demands for
banked water as identified in this UWMP. MWA’s planned recharge projects are listed in Table
3-14.
During single-dry and multiple-dry year conditions, MWA will debit water from banked supplies
as needed.

6.4

Supply And Demand Comparisons

The available supplies and water demands for MWA’s service area were analyzed to assess the
region’s ability to satisfy demands during three scenarios: an average water year, single-dry
year, and multiple-dry years. The tables in this Section present the supplies and demands for
the various drought scenarios for the projected planning period of 2010-2035 in five year
increments. Table 6-2 presents the base years for the development of water year data.
Tables 6-3, 6-4, and 6-5 at the end of this Section summarize, respectively, Average Water
Year, Single-Dry Water Year, and Multiple-Dry Year supplies.
TABLE 6-2
BASIS OF WATER YEAR DATA
Water Year Type
Average Water Year
Single-Dry Water Year
Multiple-Dry Water Years

Base Years
Average
1977
1931-1934

Historical Sequence
1922-2003
---

6.4.1 Average Water Year
Table 6-3 summarizes MWA’s water supplies available to meet demands over the 20-year
planning period during an average/normal year. For SWP supplies it is 60 percent of Table A as
the long-term average supply until 2029, and then 61 percent in 2029 and after. As presented
in the table, MWA’s water supply is broken down into existing and planned water supply
sources, including wholesale (imported) water, local supplies, and planned recharge programs.

6.4.2 Single-Dry Year
The water supplies and demands for MWA’s service area over the 20-year planning period were
analyzed in the event that a single-dry year occurs, similar to the drought that occurred in
California in 1977. During a single-dry year, SWP availability is anticipated to be reduced to 7
percent in 2009 and 11 percent in 2029. Table 6-4 summarizes the existing and planned
supplies available to meet demands during a single-dry year. Demand during dry years was
assumed to increase by 10 percent due to increased irrigation needs.
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6.4.3 Multiple-Dry Year
The water supplies and demands for MWA’s service area over the 20-year planning period were
analyzed in the event that a four-year multiple-dry year event occurs, similar to the drought that
occurred during the years 1931 to 1934. During multiple-dry years, SWP availability is
anticipated to be reduced to 34 percent in 2009 and 35 percent in 2029. Table 6-5 summarizes
the existing and planned supplies available to meet demands during multiple-dry years.
Demand during dry years was assumed to increase by 10 percent.

6.4.4 Summary of Comparisons
As shown in the analyses above, MWA has adequate supplies to meet demands during
average, single-dry, and multiple-dry years throughout the 20-year planning period.
TABLE 6-3
PROJECTED AVERAGE/NORMAL YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Wholesale (Imported)
SWP(a)
Local Supplies(a)
Net Natural Supply
Agricultural Depletion
from Storage

2010

2015

2020

2025

2030

2035

49,680

51,480

53,880

53,880

54,778

54,778

54,045

54,045

54,045

54,045

54,045

54,045

10,425

10,425

10,425

10,425

10,425

10,425

62,220

67,766

71,353

76,862

82,364

87,857

5,304

5,397

5,491

5,789

6,087

6,385

0

0

0

0

0

0

Total Existing Supplies

181,674

189,113

195,194

201,001

207,698

213,490

Total Estimated Demands(c)

151,885

163,161

170,496

181,740

192,969

204,181

Return Flow
Wastewater Import
Groundwater Banking
Projects(b)

Notes:
(a) Taken from Chapter 3 Water Resources, Table 3-1.
(b) Not needed during average/normal years.
(c) See Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation.
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TABLE 6-4
PROJECTED SINGLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies
Wholesale (Imported)
SWP(a)
Local Supplies(b)
Net Natural Supply
Agricultural Depletion
from Storage
Return Flow
Wastewater Import
Groundwater Banking
Projects(b,c,d)
Total Existing Supplies
Planned Supplies
Groundwater Banking
Projects(e)
Total Supplies
Total Estimated Demands(f)

2010

2015

2020

2025

2030

2035

5,796

6,006

6,286

6,286

9,878

9,878

54,045

54,045

54,045

54,045

54,045

54,045

10,425

10,425

10,425

10,425

10,425

10,425

62,220

67,766

71,353

76,862

82,364

87,857

5,304

5,397

5,491

5,789

6,087

6,385

29,284

35,838

39,946

46,507

49,467

56,009

167,074

179,477

187,546

199,914

212,266

224,599

0

0

0

0

0

0

167,074

179,477

187,546

199,914

212,266

224,599

167,074

179,477

187,546

199,914

212,266

224,599

Notes:
(a) SWP supplies are calculated by multiplying MWA's Table A amount by percentages of single-dry deliveries
projected to be available for the worst case single dry year of 1977 (7% in 2009 and 11% in 2029), taken from
Tables 6.40 and 6.13 of DWR's 2009 SWP Reliability Report.
(b) Taken from Chapter 3 Water Resources, Table 3-1.
(c) Assumed 100% available during single-dry year. Refer to Section 6.3.2.
(d) Existing banked SWP water in MWA groundwater storage accounts (See Section 6.3.3 and Table 3-13). This
does not include any retailers’ stored water. Amounts reflect stored water needed to meet demand after all other
supplies are used.
(e) Planned banked supplies are not needed under a single-dry year scenario (current banked amounts are
sufficient to meet demands).
(f) See Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation. Also assumes increase in total
demand of 10 percent during dry years.
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TABLE 6-5
PROJECTED MULTIPLE-DRY YEAR SUPPLIES AND DEMAND (AFY)
Water Supply Source
Existing Supplies(a)
Wholesale (Imported)
SWP(b)
Local Supplies(c)
Net Natural Supply
Agricultural Depletion
from Storage
Return Flow
Wastewater Import
Groundwater Banking
Projects(c,d,e,f)
Total Existing Supplies
Planned Supplies
Groundwater Banking
Projects(g)
Total Supplies
Total Estimated Demands(h)

2010

2015

2020

2025

2030

2035

28,152

29,172

30,532

30,532

31,430

31,430

54,045

54,045

54,045

54,045

54,045

54,045

10,425

10,425

10,425

10,425

10,425

10,425

62,220

67,766

71,353

76,862

82,364

87,857

5,304

5,397

5,491

5,789

6,087

6,385

6,928

12,672

15,700

22,261

23,864

23,864

167,074

179,477

187,546

199,914

208,215

214,006

0

0

0

0

4,051

10,593

167,074

179,477

187,546

199,914

212,266

224,599

167,074

179,477

187,546

199,914

212,266

224,599

Notes:
(a) Supplies shown are annual averages over four consecutive dry years (unless otherwise noted).
(b) SWP supplies are calculated by multiplying MWA's Table A amount by percentages of multiple-dry deliveries
projected to be available for the worst case four-year drought of 1931-1934 (34% in 2009 and 35% in 2030),
taken from Tables 6.4 and 6.13 of DWR's 2009 SWP Reliability Report.
(c) Taken from Chapter 3 Water Resources, Table 3-1.
(d) Assumed 100% available during multiple-dry year. Refer to Section 6.3.2.
(e) Existing banked SWP water in MWA groundwater storage accounts (See Section 6.3.3 and Table 3-13).
This does not include any retailers’ stored water. Amounts reflect stored water needed to meet demand after
all other supplies are used.
(f) Assumed a maximum of 25% available during multiple-dry year. Based on total amount of storage available
divided by 4 (4-year dry period).
(g) Amounts reflect additional banked supplies needed to meet a multiple-dry year scenario. MWA will continue
to bank SWP supplies to meet dry-year needs as identified in the UWMP and in accordance with its Water
Banking Policy (see Sections 3.5.3 and 6.3.4). Planned water supply projects will contribute to MWA’s
increased ability to bank SWP water in the future (see Section 3.6 and Table 3-14).
(h) Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation. Also assumes increase in total
demand of 10 percent during dry years.
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6.4.5 Potential Future SWP Supplies
An ongoing planning effort to increase long-term supply reliability for both the SWP and Central
Valley Project (CVP) is taking place through the Bay Delta Conservation Plan (BDCP). The coequal goals of the BDCP are to improve water supply and restore habitat in the Delta. The
BDCP is being prepared through a collaboration of state, federal, and local water agencies,
state and federal fish agencies, environmental organizations, and other interested parties.
Several “isolated conveyance system” alternatives are being considered in the plan which would
divert water from the North Delta to the South Delta where water is pumped into the south-ofDelta stretches of the SWP and CVP. The new conveyance facilities would allow for greater
flexibility in balancing the needs of the estuary with reliable water supplies. In December 2010,
DWR released a “Highlights of the BDCP” document which summarizes the activities and
expected outcomes of the BDCP. The results of preliminary analysis included in the document
indicate the proposed conveyance facilities may increase the combined average long-term
water supply to the SWP and CVP from 4.7 million acre-feet (MAF) per year to 5.9 MAF/year.
This would represent an increase in reliability for State Water Project contractors from 60
percent to 75 percent. Planned completion of the BDCP and corresponding environmental
analysis is early-2013.
Figure 6-1 presents a visual display of how MWA’s Table A amount will be able to meet various
demand estimates using long-term average trends in SWP supply.
FIGURE 6-1
SWP SUPPLY VS. SWP DEMAND

State Water Project Supplies vs. SWP Demands
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Section 7: Water Demand Management Measures
7.1

Overview

In 2006 Mojave Water Agency (MWA) became a signatory to the Memorandum of
Understanding Regarding Water Conservation in California (MOU) of the California Urban
Water Conservation Council (CUWCC) and is firmly committed to the implementation of the
Best Management Practices (BMPs) or Demand Management Measures (DMMs). The
CUWCC is a consensus-based partnership of agencies and organizations concerned with water
supply and conservation of natural resources in California. By becoming a signatory, MWA
agreed to implement a series of locally cost-effective conservation methods in the MWA service
area through cooperation with, and participation of, the retail water purveyors.
Those signing the CUWCC MOU have pledged to develop and implement fourteen
comprehensive conservation BMPs. The MOU was compiled with two primary purposes: to
expedite implementation of reasonable water conservation measures in urban areas; and, to
establish assumptions for use in calculating estimates of reliable future water conservation
savings resulting from proven and reasonable conservation measures.
The MOU and BMPs were revised by the CUWCC in 2008. The revised BMPs now contain a
category of “Foundational BMPs” that signatories are expected to implement as a matter of their
regular course of business. These include Utility Operations (metering, water loss control,
pricing, conservation coordinator, wholesale agency assistance programs, and water waste
ordinances) and Public Education (public outreach and school education programs). These
revisions are reflected in the reporting database starting with reporting year 2009.
The new category of foundational BMPs is a significant shift in the revised MOU. For MWA and
other wholesalers these changes do not represent a substantive shift in requirements.

7.2

Conservation Program Background

MWA is a wholesale water agency serving ten (10) retail water purveyors that are required to
complete an 2010 Urban Water Management Plan (UWMP) due to having more than 3,000
connections or delivering more than 3,000 acre-feet per year (afy). MWA and these ten retailers
are therefore subject to the Urban Water Management Planning Act, AB 1420 and SBX7-7
requirements, in addition to the commitment of compliance with the BMPs as a signatory to the
MOU. In the MWA service area, demand management is addressed both at the local (retail
agency) and wholesale level.
MWA first started addressing and quantifying conservation goals in its 2004 Regional Water
Management Plan (RWMP), which called for a reduction in the water consumption by ten
percent in the Mojave River Basin and five percent in the Morongo Area by the year 2020. The
conservation priorities identified in the Plan were based on the CUWCC’s 14 BMPs.
In August of 2003, local stakeholders decided that a united regional water conservation program
was needed and the Alliance for Water Awareness and Conservation (AWAC) was formed.
Among other things, AWAC expanded the conservation goals identified in the RWMP to
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20 percent by 2020 for the Mojave Basin Area and 5 percent by 2015 for the Morongo Area; this
goal was adopted by MWA in 2006 and supersedes the RWMP goal. The AWAC goal is a
locally determined baseline and savings reduction target that predates the adoption of SBX7-7
and therefore is not intended to be consistent with the new requirement, although they may be
complimentary.
According to the enabling MOU, the purpose of the AWAC is to “provide a vehicle to attract
support for a regional water conservation program and coordinate implementation of activities
by forming partnerships to obtain common, measurable goals.” AWAC set three goals that aim
to change water-use habits and empower High Desert communities with the tools to ensure
adequate supplies of water for future generations:
1. Educate the local communities with the understanding of the importance of water
conservation;
2. Provide the local communities with the tools to effectively reduce per capita consumption
to targeted goals; and,
3. Reduce regional water use by 10 percent gross per capita by 2010 and 20 percent gross
per capita by 2020 (5 percent in the Morongo Area by 2015) to achieve a sustainable,
reliable supply to meet regional water demands.
In addition to its participation in the AWAC, MWA has signed MOUs with a number of local
education centers, special districts and other agencies to create greater awareness about the
need to manage and conserve water resources. These collaborations include: Lewis Center for
Educational Research, Mojave Desert Resource Conservation District, Mojave Weed
Management Area, Copper Mountain College, Barstow Community College and the Victor
Valley Community College.
As the water wholesaler for the region, MWA is responsible for the implementation only of a
subset of the BMPs. To date, four of the retail agencies within MWA have independently signed
the MOU. In response, MWA has taken a leadership role in the implementation and support of a
number of the BMPs that that extend beyond the MOU’s wholesaler responsibilities.
Table 7-1 provides a summary of MWA’s status in implementing the BMP requirements. The
reporting forms have been submitted to the CUWCC and are included in Appendix I. MWA is
implementing all of the BMPs applicable to wholesale water suppliers.18

18

Water Loss Control and the AWWA M36 process are not applicable to MWA’s operations; this is discussed further
in Section 7.3.3.
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TABLE 7-1
BMP STATUS
BMP
Water Loss Control
Public Information
School Education
Wholesale Agency Programs
Conservation Coordinator

Status
N/A
9
9
(a)

9

Note: (a) CUWCC doesn’t provide coverage report.

The following sections provide more detail on MWA’s conservation programs and compliance
with the BMPs.

7.3

Utility Operations

7.3.1 Water Conservation Coordinator
MWA has a two full-time staff that work exclusively on developing and implementing water
conservation (WC) programs.

7.3.2 Wholesale Agency Assistance Programs
MWA provides both technical and financial assistance to the retail agencies for implementing
conservation programs and strategies. MWA works with water agencies and cities individually,
collectively and through AWAC to provide conservation support. Table 7-2 shows the number
of retailers participating in the various MWA programs.
MWA provides the following support to its retailers, individually or through AWAC:
•

Free conservation devices: faucet aerators, showerheads, and hose nozzles

•

Washing machine rebates: $175 each

•

Residential High Efficiency Toilet (HET) rebates: up to $165 each

•

Small to large landscape rebates: $0.50 per ft2 of turf converted to desert adaptive
landscaping with 25 percent canopy coverage

•

Public Information and Education Programs

MWA is also developing a program to provide technical support to its retailers for addressing the
new American Water Works Association (AWWA) requirements for System Water Audit BMP
implementation.
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TABLE 7-2
MWA ASSISTANCE PROGRAMS
Program Activities
Landscape Programs
Residential Retrofit
Washing Machines
Public Information
School Education
Water Waste
WC Coordinator
HET Replacements

Number of Agencies Assisted per Year
2007
2008
2009
2010
N/A
14
14
14
27
28
28
29
N/A
20
20
20
27
28
28
29
27
28
28
29
2
4
5
5
27
28
28
29
N/A
21
23
23

7.3.3 Water Loss Control
This requirement is not applicable because MWA does not own or operate a distribution system.
The water received from the State Water Project goes directly into groundwater recharge
without treatment or distribution. MWA is planning the Regional Recharge and Recovery
Project, known as “R³,” which is a conjunctive use project that stores SWP water underground in
the local aquifer and later recovers and distributes the water to local retail water purveyors.
Once the first phase of “R3” is complete, scheduled for 2012, then MWA will own a distribution
system and this requirement will need to be considered again.

7.4

Education

7.4.1 Public Information Programs
Public information programs that promote efficient water use are implemented throughout the
service area. MWA works in conjunction with AWAC to provide outreach, educational and
informational materials and literature; public service announcements and paid advertisements;
flyers and bill inserts for retailers; conservation website; and articles in newsletters, Chamber of
Commerce publications and regional newspapers (Table 7-3). Additionally, MWA assists in
hosting and staffing workshops on conservation, sponsors and hosts public events and booths
at community functions, and works with retailers to further their conservation goals through
special projects based on their individual needs.
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TABLE 7-3
PUBLIC INFORMATION EVENTS

Activity
Paid Advertising
Public Service
Announcement
Bill Insert/
Newsletter/Brochure
Demonstration Garden
Special/Media Events
Speaker’s Bureau

2006

4

2007

5

Number Of Events
2008
2009
9
4

2010
25

600

250

250

25
5
14
15

25
6
16
9

10
7
10
4

7.4.2 School Education Programs
School education programs are run by the retailers with MWA’s support. MWA provides
literature, staff support and in-kind services through funding for, and participation in, teacher
training workshops known as “Project Wet”. These training courses on water education
curriculum are done in collaboration with the retailers and the Mojave Environmental Education
Consortium (MEEC).

7.5

Program Results

Conservation is a crucial element of MWA’s water supply management program and therefore
tracking the savings from conservation activities is an integral and evolving element of the
program. Water savings are achieved through a combination of active (programmatic) and
passive (foundational) programs. Active programs include incentives, conversions and retrofits
and typically are measurable and quantifiable. Passive savings are a result of activities such as
outreach, education, regulations and standards — programs which are typically more
challenging to quantify. In an attempt to measure program success and inform future planning
MWA monitors water use patterns and utilizes an analytic approach based on common
assumptions and models.
Water savings indicate that MWA is well on track to meeting its AWAC goals. Since 2000, per
capita use has dropped by about 33 percent and since 2004, when the AWAC goals were set,
per capita use has dropped by about 27 percent. It is expected that some portion of the recent
reduction in use is related to the economic downturn and may show some bounce back as
conditions recover, however the larger trend in the service area points to consistent and
sustained reductions in per capita use.
Population growth and per-capita municipal production volume data have been tracked and
correlated with the implementation of the AWAC regional conservation activities starting in
August 2003. Figure 7-1 shows municipal production over time coupled with per capita use and
population growth for the Mojave Groundwater Basin. Municipal production has fallen
approximately 7 percent or 6,700 acre-feet (af) between 2000 and 2010; at the same time
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population grew by almost 40 percent. The savings of 42,300 af represent how much higher use
would have been without conservation activities and efficiency standards.
FIGURE 7-1
WATER USE PATTERNS AND CONSERVATION FOR
MOJAVE GROUNDWATER BASIN

The savings in Figure 7-1 represent the impacts of both the foundational and active programs.
MWA also applies an analytic approach to determine and predict impacts of its programmatic
activities. The calculations indicate that water conservation incentive program activities saved
about 850 afy since August 2008 (Figure 7-2). The largest portion of the savings is from the turf
replacement program (Cash For Grass), followed by toilet and washer replacements.
The savings calculations are based on the fresh water avoided cost approach recommended by
the CUWCC. Savings from HETs and High Efficiency Clothes Washers (HECWs) are estimated
based on CUWCC water savings studies. Landscape conversion calculations are based on
recorded evapotranspiration rates and other regional climatic factors which are used to develop
a water savings coefficient that is applied to the number of units or area of landscape converted
and rebated.
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FIGURE 7-2
SAVINGS FROM CONSERVATION INCENTIVES
WCIP Monthly Water Savings (in AFY by Device)
(*cumulative after six months of program implementation)
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Conclusion

MWA is on track to meeting, and potentially even exceeding, its AWAC water reduction goals
with municipal per capita consumption having dropped from 284 to 190 gpcd since 2000. This
reduction provides both long-term supply reliability as well as insulation from short-term
variations. Through aggressive programs and wholesale planning and collaboration, MWA has
succeeded in decoupling population growth and demand from historic patterns. MWA continues
to work with its retailers on a voluntary basis through a variety of incentive, outreach, education
and support programs.
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Section 8: Water Shortage Contingency Planning
8.1

Overview

Water supplies may be interrupted or reduced significantly in a number of ways, such as a
drought which limits supplies, an earthquake which damages water delivery or storage facilities,
a regional power outage, or a toxic spill that affects water quality. This chapter of the Plan
describes how Mojave Water Agency (MWA) plans to respond to such emergencies so that
emergency needs are met promptly and equitably.
Cities and water agencies within MWA rely on large groundwater reserves to meet potable
water supply needs. During previous drought periods, municipal water suppliers continued to
draft from these reserves to meet customer needs without imposing restrictions on water use,
but at rates exceeding natural replenishment in most areas. The large groundwater basin in the
area serves as a reservoir and buffers the impacts of seasonal and year-to-year variations in
precipitation and surface water deliveries. The area aquifers are expected to be in balance in
the near future due to the combination of water imports, State-mandated conservation
requirements, and/or production ”ramp-down.” During multiple-year droughts or State Water
Project outages, the basin will continue to be pumped to meet demands. Actions of the MWA to
address water shortages are summarized below.

8.2

Coordinated Planning

The Mojave Water Agency was formed to manage water resources within the Agency’s service
area. In this capacity, MWA has been planning and implementing projects to increase water
supply reliability and prevent future water shortages. MWA is a State Water Project (SWP)
contractor and has a contract Table A amount of 82,800 af. This water is diverted from the
California Aqueduct and distributed to recharge sites throughout the area to replace
groundwater withdrawn by retailers. Deliveries from the SWP are variable and MWA’s full
Table A amount is not available every year. During dry and multiple dry years, it is expected
that SWP deliveries will be significantly reduced.
The Mojave Basin Judgment calls for charging groundwater producers for use above their
production allowance and using these funds to import “Replacement Water” from the SWP so
that over time extractions come into balance with available supplies. Similar principles are
employed in the Warren Valley Basin to achieve long-term balance of supply and demand.
Once the basin is in balance it will be less impacted by fluctuations in deliveries of water from
the SWP.
For the Morongo Basin/Johnson Valley Area (“Morongo Area”), as previously discussed in
Section 3.4.4, there are three water supply agreements that deal with coordinated water
supplies throughout the area, including (1) the Warren Valley Basin Agreement, (2) a Stipulated
Judgment in a portion of the Ames Valley basin and (3) an agreement for the users of the
Morongo Basin Pipeline.
For the non-adjudicated regions in the Morongo Area such as Joshua Basin, Johnson Valley,
and the Means Valley, each of these groundwater basins is being coordinated by MWA as well.
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Joshua Basin Water District (JBWD) is the retailer using the supply from the Joshua
Tree/Copper Mountain Valley Region and is currently about to begin construction on recharge
basins that will supply SWP water to the groundwater basins so the current overdraft conditions
can be lessened. For the Johnson Valley Region, because the area is not yet populated, the
water supply in the basin is not an issue. However, MWA is monitoring the basin so when
development does occur, MWA will have a data set to act from. This is also true for the Means
Valley Region, which is small and sparsely populated with only limited domestic groundwater
development.

8.2.1 MWA and the Retail Water Purveyors
All of the retail water agencies within MWA boundaries that are required to complete their own
individual 2010 UWMPs, have Water Shortage Contingency Plans included in their 2010
UWMPs which are not discussed in this section.
The Water Shortage Contingency Plans of these retail agencies utilize a variety of methods to
reduce water demand including mandatory prohibitions on water wasting, voluntary water
conservation measures, mandatory water conservation measures and prohibitions on certain
uses of water during severe shortages, specific triggering mechanisms for determining the
appropriate stage of alert, and water supply allotments for each stage of alert. As a wholesale
agency, MWA does not have the authority to impose mandatory restrictions on retail customers
due to water shortages. Therefore, this level of contingency planning is conducted by the retail
water agencies.

8.3

Minimum Water Supply Available During Next Three Years

The minimum water supply available during the next three years would occur during a threeyear multiple-dry year event between the years 2011 and 2013. MWA actively implements a
conjunctive use program utilizing State Water Project water to recharge local aquifers. In
addition to meeting Replacement Water obligations under the Mojave Basin Area Judgment,
when SWP supplies are high (in surplus of Replacement Water needs), MWA meets the
imported demands of individual stakeholders and also stores surplus water in local aquifers.
When SWP supplies are low during dry periods, groundwater storage is used to meet demands.
As shown in Table 8-1, the total supplies are approximately 165,000 acre-feet per year (afy)
during the next three years. It is assumed that reduced SWP supplies will be met with pumping
from groundwater storage, with the total water demand remaining the same as during normal
years. When comparing these supplies to the demand projections provided in Chapters 2 and 6
of this Plan, MWA has adequate supplies available to meet projected demands should a
multiple-dry year period occurring during the next three years and SWP imported supply be
reduced.
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TABLE 8-1
ESTIMATE OF MINIMUM SUPPLY FOR THE NEXT THREE YEARS
Source
Existing Supplies
Wholesale (Imported)
SWP Table A Supply(a)
Local Supply(b)
Net Natural Supply
Agricultural
Depletion from Storage
Return Flow
Wastewater Import
Recharge Banking Projects(b,c)
Total Existing Supplies
Total Estimated Demands(d)

2011

Supply (afy)
2012

2013

28,152

28,152

28,152

54,045

54,045

54,045

10,425
64,583
5,323
0
162,528
158,702

10,425
65,395
5,341
0
163,358
160,359

10,425
66,204
5,360
0
164,186
162,010

Notes:
(a) SWP supplies are calculated by multiplying MWA's Table A amount of 82,800 af by 34% of total deliveries
projected to be available based on the worst-case historic four-year drought of 1931-1934. See Table 6-1.
(b) Taken from Chapter 3 Water Resources, Table 3-1. Local supplies are assumed to be 100% available. Only
SWP supplies are reduced.
(c) Not needed in this scenario.
(d) See Chapter 2 Water Use, Table 2-3, assuming “moderate” conservation.

8.4

Actions to Prepare For Catastrophic Interruption

8.4.1 General
The MWA service area is bounded on the west by a major portion of the San Andreas Fault. A
major earthquake along the southern portion of the San Andreas Fault would affect the MWA
service area. The California Division of Mines and Geology has stated two of the aqueduct
systems that import water to southern California (including the California Aqueduct) could be
ruptured by displacement on the San Andreas Fault, and supply may not be restored for a three
to six-week period. The situation would be further complicated by physical damage to pumping
equipment and local loss of electrical power.
DWR has a contingency aqueduct outage plan for restoring the California Aqueduct to service
should a major break occur, which it estimates would take approximately four months to repair.
Experts agree it may be at least three days after the earthquake before outside help could get to
the area. Extended supply shortages of both groundwater and imported water, due to power
outages and/or equipment damage, would be severe until the water supply could be restored.
Power outages currently do not affect MWA because they do not own or operate any wells or
distribution systems. However, MWA is planning the Regional Recharge and Recovery Project,
known as “R³,” which is a conjunctive use project that stores SWP water underground in the
local aquifer and later recovers and distributes the water to local retail water purveyors as an
additional supply. Once the first phase of R³ is complete, scheduled for 2012, then MWA will be
pumping groundwater and a power outage could affect the water supply from the R³ project but
local retailers will still have their own production wells to rely on.
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Each of the retailers that will be served by the R³ project will take delivery at a regulating
reservoir. The MWA has stressed to the retailers that R3 cannot be their primary source of
supply or available for peaking – they will have to maintain a primary system of wells and
associated storage separate from R³.
For the retailer water agencies, all of the water systems have some form of storage as both
regulating reservoirs and emergency supply. MWA does not monitor the various pressure
zones that the retailers operate and the storage that they actually have available to them. The
public would be asked to reduce consumption to minimum health and safety levels, extending
the supply to seven days. This would provide sufficient time to restore a significant amount of
groundwater production. After the groundwater supply is restored, the pumping capacity of the
retail purveyors could meet the reduced demand until such time that the imported water supply
was reestablished. Updates on the water situation would be made as often as necessary.
The area’s water sources are generally of good quality, and no insurmountable problems
resulting from industrial or agricultural contamination are foreseen. If contamination did result
from a toxic spill or similar accident, the contamination would be isolated and should not
significantly impact the total water supply. In addition, such an event would be addressed in the
retailers’ emergency response plan.

8.4.2 SWP Emergency Outage Scenarios
In addition to earthquakes, the SWP could experience other emergency outage scenarios. Past
examples include slippage of aqueduct side panels into the California Aqueduct near Patterson
in the mid-1990s, the Arroyo Pasajero flood event in 1995 (which also destroyed part of
Interstate 5 near Los Banos), and various subsidence repairs needed along the East Branch of
the Aqueduct since the 1980s. All these outages were short-term in nature (on the order of
weeks), and DWR’s Operations and Maintenance Division worked diligently to devise methods
to keep the Aqueduct in operation while repairs were made. Thus, the SWP contractors
experienced no interruption in deliveries.
One of the SWP’s important design engineering features is the ability to isolate parts of the
system. The Aqueduct is divided into “pools.” Thus, if one reservoir or portion of the California
Aqueduct is damaged in some way, other portions of the system can still remain in operation.
The primary SWP facilities are shown on Figure 8-1.
Other events could result in significant outages and potential interruption of service. Examples
of possible nature-caused events include a levee breach in the Delta near the Harvey O. Banks
Pumping Plant, a flood or earthquake event that severely damaged the Aqueduct along its San
Joaquin Valley traverse, or an earthquake event along either the West or East Branches. Such
events could impact some or all SWP contractors south of the Delta.
The response of DWR, MWA, and other SWP contractors to such events would be highly
dependent on the type and location of any such event. In typical SWP operations, water flowing
through the Delta is diverted at the SWP’s main pumping facility, located in the southern Delta,
and is pumped into the California Aqueduct. During the relatively heavier runoff period in the
winter and early spring, Delta diversions generally exceed SWP contractor demands, and the
excess is stored in San Luis Reservoir. Storage in SWP aqueduct terminal reservoirs, such as
Pyramid and Castaic Lakes, is also refilled during this period. During the summer and fall, when
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diversions from the Delta are generally more limited and less than contractor demands, releases
from San Luis Reservoir are used to make up the difference in deliveries to contractors. The
SWP share of maximum storage capacity at San Luis Reservoir is 1,062,000 af.
MWA receives its SWP deliveries through the East Branch of the California Aqueduct. The
other contractors receiving deliveries from the East Branch are Metropolitan Water District,
Antelope Valley-East Kern Water Agency, Palmdale Water District, Crestline-Lake Arrowhead
Water Agency, Desert Water Agency, San Gabriel Valley Municipal Water District, San
Bernardino Valley Municipal Water District, San Gorgonio Pass Water Agency, and Coachella
Valley Water District. The East Branch has two terminal reservoirs, Silverwood Lake and Lake
Perris, which were designed to provide emergency storage and regulatory storage (i.e., storage
to help meet peak summer deliveries) for several of the East Branch contractors. However,
MWA does not have contract rights to storage capacity in those reservoirs.
In addition to SWP storage south of the Delta in San Luis and the terminal reservoirs, a number
of contractors have stored water in groundwater banking programs in the San Joaquin Valley,
and many also have surface and groundwater storage within their own service areas.
Three scenarios that could impact the delivery to MWA of its SWP supply or other supplies
delivered to it through the California Aqueduct are described below. For each of these
scenarios, it was assumed that an outage of six months could occur. MWA’s ability to meet
demands during the worst of these scenarios is presented following the scenario descriptions.
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FIGURE 8-1
PRIMARY SWP FACILITIES
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Scenario 1: Levee Breach Near Banks Pumping Plant
As demonstrated by the June 2004 Jones Tract levee breach and previous levee breaks, the
Delta’s levee system is fragile. The SWP’s main pumping facility, Banks Pumping Plant, is
located in the southern Delta. Should a major levee in the Delta near these facilities fail
catastrophically, salt water from the eastern portions of San Francisco Bay would flow into the
Delta, displacing the fresh water runoff that supplies the SWP. All pumping from the Delta
would be disrupted until water quality conditions stabilized and returned to pre-breach
conditions. The re-freshening of Delta water quality would require large amounts of additional
Delta inflows, which might not be immediately available, depending on the timing of the levee
breach. The Jones Tract repairs took several week s to accomplish and months to complete; a
more severe breach could take much longer, during which time pumping from the Delta might
not be available on a regular basis.
Assuming that the Banks Pumping Plant would be out of service for six months, DWR could
continue making at least some SWP deliveries to all southern California contractors from water
stored in San Luis Reservoir. The water available for such deliveries would be dependent on
the storage in San Luis Reservoir at the time the outage occurred and could be minimal if it
occurred in the late summer or early fall when San Luis Reservoir storage is typically low.
Scenario 2: Complete Disruption of the California Aqueduct in the San Joaquin Valley
The 1995 flood event at Arroyo Pasajero demonstrated vulnerabilities of the California Aqueduct
(the portion that traverses the San Joaquin Valley from San Luis Reservoir to Edmonston
Pumping Plant). Should a similar flood event or an earthquake damage this portion of the
aqueduct, deliveries from San Luis Reservoir could be interrupted for a period of time. DWR
has informed the SWP contractors that a four-month outage could be expected in such an
event. MWA’s assumption is a six-month outage.
Arroyo Pasajero is located downstream of San Luis Reservoir and upstream of the primary
groundwater banking programs in the San Joaquin Valley. Assuming an outage at a location
near Arroyo Pasajero that resulted in the California Aqueduct being out of service for six
months, supplies from San Luis Reservoir would not be available to those SWP contractors
located downstream of that point. This would include MWA.
Scenario 3: Complete Disruption of the East Branch of the California Aqueduct
The East Branch of the California Aqueduct begins at a bifurcation of the Aqueduct south of
Edmonston Pumping Plant, which pumps SWP water through and across the Tehachapi
Mountains. From the point of bifurcation, the East Branch is an open canal. Water is conveyed
through the canal to the Pearblossom Pumping Plant, where the first of four turnouts to the
MWA service area is located at the Sheep Creek, which is essentially a stub out in Phelan area
and not used at this time. The second is the Mojave River turnout, also known as the White
Road Siphon, located north of Lake Silverwood. The third turnout is new and is the Highway
395 turnout which is being developed for the Oro Grande Wash Recharge Project. The fourth
and last turnout is known as the Morongo Siphon and was constructed to supply Morongo Basin
Pipeline which releases SWP water in the Alto Subarea near the City of Hesperia and to Yucca
Valley. In addition, occasionally, MWA takes water delivery from Cedar Springs Dam at
Silverwood Lake, for groundwater recharge. Figure 3-3 shows the location of the MWA
turnouts.

Mojave Water Agency – 2010 UWMP, FINAL

f:\2010\1089001.00-mojave water agency\2010 uwmp report chapters\final\mwa_uwmp_1098001_62711.docx

Page 8-7

If a major earthquake (an event similar to or greater than the 1994 Northridge earthquake) were
to damage a portion of the East Branch, deliveries could be interrupted. The exact location of
such damage along the East Branch would be key to determining emergency operations by
DWR and the East Branch SWP contractors. For this scenario, it was assumed that the East
Branch would suffer a single-location break and deliveries of SWP water from north of the
Tehachapi Mountains or of contractor water stored in groundwater banking programs in the San
Joaquin Valley would not be available. It was also assumed that Silverwood and Perris dams
would not be damaged by the event and that water in Silverwood and Perris Lakes would be
available to the three East Branch SWP contractors that have capacity rights in them.
In any of these three SWP emergency outage scenarios, DWR and the SWP contractors would
coordinate operations to minimize supply disruptions. Depending on the particular outage
scenario or outage location, some or all of the SWP contractors south of the Delta might be
affected. But even among those contractors, potential impacts would differ given each
contractor’s specific mix of other supplies and available storage. During past SWP outages, the
SWP contractors have worked cooperatively to minimize supply impacts among all contractors.
Past examples of such cooperation have included certain SWP contractors agreeing to rely
more heavily on alternate supplies, allowing more of the outage-limited SWP supply to be
delivered to other contractors; and exchanges among SWP contractors, allowing delivery of one
contractor’s SWP or other water to another contractor, with that water being returned after the
outage was over.
Of these three SWP outage scenarios, the East Branch outage scenario presents the worstcase scenario for MWA. In this scenario, MWA would rely solely on local supplies. An
assessment of the supplies available to meet demands in MWA’s service area during a sixmonth East Branch outage and the additional levels of conservation projected to be needed are
presented in Table 8-2 for 2010 through 2035.
During an outage, the local supplies available would consist of groundwater. It was assumed
that local well production would be unimpaired by the outage and that the outage would occur
during a year when average/normal supplies would be available. Note that adequate well and
aquifer capacity exists to pump at levels higher than those assumed in this assessment,
particularly during a temporary period such as an outage. However, to be conservative,
groundwater production was assumed to be one-half of annual supplies.
Table 8-2 shows that, for a six-month emergency outage, MWA is in an excellent position to
handle the emergency outage due to all of the water banking it has been storing over the last
several years and the long term buffering capacity of local aquifers. Currently, MWA has 95,454
acre-feet banked in groundwater storage, not including water banked under individual retailer
storage accounts. For the six months, no additional conservation would be required.
Additionally, it is likely that potential cooperation among SWP contractors and/or temporarily
increased retail purveyor groundwater production during such an outage could increase
supplies so that lower amounts, or even no amount, of additional conservation would be needed
and the banked water could be saved for future emergency. In an emergency such as this,
these levels of additional conservation would likely be achieved through voluntary conservation,
but mandatory measures would be enacted by the retailers if needed.
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TABLE 8-2
PROJECTED SUPPLIES AND DEMANDS DURING
SIX-MONTH DISRUPTION OF IMPORTED SUPPLY SYSTEM
Water Supply Source

2010

2015

2020

2025

2030

2035

27,023

27,023

27,023

27,023

27,023

27,023

5,213
31,110
2,652
9,945
75,943

5,213
33,883
2,699
12,763
81,581

5,213
35,677
2,746
14,589
85,248

5,213
38,431
2,895
17,308
90,870

5,213
41,182
3,044
20,023
96,485

5,213
43,929
3,193
22,733
102,091

75,943

81,581

85,248

90,870

96,485

102,091

(a)

Local Supplies
Existing Supplies(b)
Net Natural Supply
Agricultural
Depletion from Storage
Return Flow
Wastewater Import
Recharge Banking Projects(c)
Total Existing Local Supplies
Demands
Total Estimated Demands(d)

Notes:
(a) Assumes complete disruption in SWP supplies and in deliveries through the California Aqueduct for six months.
(b) See Table 3-1. Annual supplies from Table 3-1 have been divided by 2 to represent 6 months of supply.
(c) See Table 3-13 for MWA’s Groundwater storage accounts as of December 31, 2010. This does not include any
retailers’ stored water.
(d) Demands are assumed to be one-half of average/normal year demands, assuming “moderate” conservation (see
Table 2-3).

8.4.3 Regional Power Outage Scenarios
For a major emergency such as an earthquake, Southern California Edison (Edison) has
declared that in the event of an outage, power would be restored within a 24 hour period. For
example, following the 1994 Northridge earthquake, Edison was able to restore power within
19 hours. Edison experienced extensive damage to several key power stations, yet was still
able to recover within a 24-hour timeframe.

8.5

Mandatory Prohibitions During Shortages

As explained earlier, MWA is not a direct purveyor of retail water supplies and does not have
any emergency powers or the authority to implement water shortage plans within its boundaries.
It relies instead on efforts of the individual cities and water agencies. However, MWA does have
an Ordinance No. 9 that allows the Agency to sell and deliver SWP water to these entities.
MWA Ordinance 9 requires customers taking direct delivery of SWP water from MWA to
maintain a backup supply in the event of outages or shortages in supply from the SWP. MWA
informs customers under Ordinance 9 that supplies are variable and interruptible, with no
guarantee of a specified delivery quantity. Ordinance 9 is MWA’s only authority to reduce water
supplies to its customers during shortages. However, customers under ordinance 9 represent
only a small portion of the overall water use within the MWA service area, with a majority of
water users receiving water supply from groundwater production. Highlights of the Ordinance
(Appendix J) are discussed below:
•

Each application shall contain such information as is necessary to assure the Board of
MWA that the application is for service of a wholesale nature and that the MWA will not
thereby become subject to the obligations of a retail water purveyor providing direct retail
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service to consumers. In the event the Applicant seeks a waiver of such requirement,
the application shall so state and there shall be attached thereto a statement of the
reasons for seeking a waiver any documentary evidence in support thereof.
•

Each application shall contain information indicating that the Applicant is capable of
sustaining its service requirements from independent sources during the period of any
interruption or curtailment of service from Agency facilities. In no instance shall MWA be
the sole source of water supply to any water retailer for any development within the
retailer's service area.

•

In any year in which there may occur a shortage in available supply of SWP, the MWA
shall reduce the delivery of SWP proportionately to all parties to which the MWA
supplies water, including Improvement District M of Division 2 (entities that lie within the
greater Morongo Basin/Johnson Valley Area (“Morongo Area”) and take water from the
Morongo Basin Pipeline). It is provided that the MWA may apportion available SWP on
some other basis if such is required to meet minimum demands for domestic supply, fire
protection, fire suppression or sanitation to a specific area of the Agency during the year.
No vested rights are obtained by the Customer upon the sale and delivery of water
apportioned by this Section nor are any such rights inferred by virtue of an MWA
decision to provide water to a Customer in a specific year.

8.6

Consumptive Reduction Methods During Restrictions

As explained in the previous section, MWA does not have the power to implement mandatory
prohibitions during water supply shortages, with the exception of customers receiving direct
SWP supplies under MWA Ordinance No. 9.

8.7

Penalties for Excessive Use

The penalties for excessive water use are stated in the text of the Judgment for the Mojave
Groundwater Basin and the text of the Warren Valley Judgment for the Warren Groundwater
Basin. The Court has continuing jurisdiction for the Mojave Basin Area Judgment and water
producers in noncompliance can readily be taken to court.

8.8

Financial Impacts of Actions During Shortages

There will be no financial impacts to MWA during a water shortage because of the available
water that is banked in the MWA service area and able to be sold to retailers.

8.9

Water Shortage Contingency Resolution

As explained in Section 8.5, the only ordinance or resolution that MWA has for assisting in water
shortages is Ordinance 9, which only deals with a small portion of the water users within MWA
service area.
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8.10 Mechanism to Determine Reductions in Water Use
As explained in Section 8.5, MWA does not have the power to implement mandatory
prohibitions during water supply shortages, with the exception of customers receiving direct
SWP supplies under MWA Ordinance No. 9.
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