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CHAPTER 1

EXECUTIVE SUMMARY

As rapid development has increased the demand for both more water and higher
quality water in the Antelope Valley, the competition for available water supplies
has increased. Recent water resource studies by individual water purveyors have
attempted to provide a technical foundation and/or management strategy for the
area's water resources. However, these attempts have generally been met with
criticism and mistrust. The Antelope Valley Water Group (A VWG) was formed in
1991 to provide a means of communication for the Valley agencies with an interest
in water. Water Group members include the Cities of Palmdale and Lancaster,
Edwards Air Force Base (Edwards AFB), Antelope Valley - East Kern Water Agency
(A VEK), Antelope Valley United Water Purveyors Association (A VUWPA), Los
Angeles County Waterworks Districts, (LACWW), Palmdale Water District (PWD),
Rosamond Community Services District (RCSD), and County Sanitation Districts of
Los Angeles County (CSDLAC). In an attempt to prepare a water resource study
with a regional focus, rather than an individual focus, the A VWG initiated the
Antelope Valley Water Resource Study.

STUDY AREA CHARACTERISTICS

The Antelope Valley, as defined for the purposes of this report, encompasses
approximately 2,400 square miles in northern Los Angeles County, southern Kern
County and western San Bernardino County. (See Figure ES-1.) The Valley is
bordered on the southwest by the San Gabriel Mountains, on the northwest by the
Tehachapi Mountains, and on the east by a series of hills and buttes that generally
follow the San Bernardino County line. Major communities within the Valley include
Boron, Edwards AFB, Lancaster, Mojave, Palmdale and Rosamond. Mean daily
summer temperatures range from 630 Fahrenheit (F) to 930 F, and mean daily
winter temperatures range from 340 F to 570 F. Precipitation ranges from 5 inches
per year along the northern boundary of the Valley to 10 inches per year along the
southern boundary.

The Antelope Valley is a closed basin. Surface water from the surrounding hills and
from the Valley floor flow primarily toward three dry lakes on Edwards AFB:
1) Rosamond Lake, 2) Buckhorn Lake and 3) Rogers Lake. The most hydrologically
significant streams include Big Rock Creek, Little Rock Creek, and Amargosa Creek.
Except during the biggest rainfall events of a season, surface water flows toward
the Valley from the surrounding mountains, quickly percolating into the stream bed
and recharging the groundwater basin. Surface water flows that reach the dry
lakes are generally lost to evaporation. The Little Rock Creek is the only developed
surface water supply in the Valley. The Little Rock Reservoir, jointly owned by
PWD and Little Rock Creek Irrigation District (LCID), collects run-off from the San
Gabriel Mountains. The dam currently has a useable storage capacity of 600 acre-
feet of water; however, PWD and LCID are planning modifications to the dam
which will increase the storage capacity to 3,500 acre-feet.

1.1 934620.00
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The Antelope Valley Groundwater Basin is comprised of two primary aquifers: 1)
the principal aquifer and 2) the deep aquifer. The principal aquifer is an unconfined
aquifer. Separated from the principal aquifer by clay layers, the deep aquifer is
generally considered to be confined. In general, the principal aquifer is thickest in
the southern portion of the Valley near the San Gabriel Mountains, while the deep
aquifer is thickest in the vicinity of the dry lakes on Edwards AFB. The Antelope
Valley Groundwater Basin is divided into twelve subunits. The subunits are Finger
Buttes, West Antelope, Neenach, Willow Springs, Gloster, Chaffee, Oak Creek,
Pearland, Buttes, Lancaster, North Muroc, and Peerless.

Historically, land uses within the Valley have focused primarily on agriculture;
however, the Valley is in transition from predominantly agricultural uses to
predominantly residential and industrial uses.

Growth in the Antelope Valley proceeded at a slow pace until 1985. However,
between 1985 and 1990, the growth rate increased approximately 1,000 percent
from the average growth rate between the years 1956 to 1985. Historical and
projected population for the Antelope Valley are shown in Table ES-1 and depicted
on Figure ES-2. The medium population curve is selected for use in this report.
Projections indicate that approximately 986,000 people will reside in the Valley by
the year 2020. This represents an increase of approximately 278 percent from the

1990 population. It is noted that population forecasting is not an exact science
due to an element of uncertainty to whether or not the projections will be truly
realized. Additionally, the population projections used in the report were obtained
from sources that may have been influenced by the rapid growth that occurred in
the Valley prior to 1990. Areas of concentrated population within the Valley
include Lancaster, Palmdale, Edwards AFB, Rosamond, Mojave, and Boron.

ASSESSMENT OF WA TER RESOURCES

Historical water demands were 192,600 acre-feet in 1975, 246,000 acre-feet in
1980, 167,000 acre-fel3t in 1985 and 144,000 acre-feet in 1989 (USGS, 1994a).
Water demands decreased between 1950 to late 1980s due to decreasing irrigated
acreage. However, due to the population growth beginning in the mid 1980s,
water demands are increasing. Projected water demands for the Antelope Valley
are shown on Figure ES-3.

The total available water deliveries for the Antelope Valley were 192,600 acre-feet
in 1975, 246,000 aC(e-feet in 1980, 167,000 acre-feet in 1985 and 144,000 acre-
feet in 1989 (USGS, 1994a). Historical water supplies were made up of a
combination of local surface water from Little Rock Reservoir, State Water Project
(SWP) water, groundwater, and reclaimed water. Table ES-2 shows the potential
current and projected water supplies in Antelope Valley. As shown in the table, the
potential current water supply ranges between 212,900 and 240,800 acre-feet,
and the potential 2020 water supply ranges between 275,700 and 303,600 acre-
feet. The water supplies identified in Table ES-2 do not include potential reductions
in deliveries due to hydroìogic conditions.

1.2 934620.00



TABLE ES-1

ANTELOPE VALLEY
HISTORICAL AND PROJECTED POPULATION

,

Area J99()... 2/)10 . .

Lancaster 48,027 97,291 21 2,1 38 (2) 269,558

Palmdale 12,277 68,842 245,341 (3) 326,815

Edwards AFB 8,554 7,423 7,671 7,671

Rosamond 2,869 9,969 (4) 39,256 (5) 52,696

Mojave 2,886 3,793(8) 8,737 11 ,209

Boron 2,815 2,903 3,071 3,155

Other 46,922 70,179 (6) 221,787 (6) 314,896(6)

Total 124,350 260,400 738,000 (7) 986,000(7)

(1 ) Extrapolated based on 1990 and 2010 populations except for Palmdale, Edwards AFB, Rosamond
and Other. Palmdale is extrapolated based on 1993 and 2010 populations. Rosamond is
extrapolated based on 2000 and 2010 populations. Edwards AFB 2020 population is maintained
at 2010 level and Other is the difference between the total and the areas of concentrated
population.
From SCAG 1993 population projections.
Average of City of Palmdale's General Plan projections and SCAG's 1993 projections.
Interpolated based on 1980 and 1993 populations.
Average of County of Kern's Rosamond Specific Plan projections and projections based on
proposed Desert Highlands development.
Difference between total and the areas of concentrated population.
From DWR's November 1993 Draft California Water Plan Update (Bulletin 160).
From Kern Council of Governments.

(2)
(3)
(4)
(5)

(6)
(7
(8)

Groundwater is estimated to have a natural recharge amount of approximately
31,200 to 59,100 acre-feet per year (USGS, 1993). SWP entitlements for the
Antelope Valley are currently estimated to be approximately 153,800 acre-feet.
Available storage from Little Rock Reservoir was 600 acre-feel; however,
modifications to the Little Rock Dam are anticipated to increase the storage
capacity to 3,500 acre-feet. According to the PWD, the average annual yield from

the new reservoir is estimated to be approximately 7,000 acre-feet. The Palmdale,
Lancaster, Rosamond, Edwards AFB, and Mojave Wastewater Reclamation Plants
(WRPs) represent the plants with the highest probability of developing a reclaimed
water system. The combined 1993 and projected 2020 flow from these five plants
represent nearly 98 percent of the total potential reclaimed water supply for the
entire Valley and is estimated to be 18.7 million gallons per day (mgd) (20,900
acre-feet per year) and 74.7 mgd (83,700 acre-feet per year) respectively.

1.3 934620.00
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TABLE ES-2

POTENTIAL ANNUAL WATER SUPPLY
FOR THE ANTELOPE VALLEY (1)

, Source
... . .. .. ... .. .'... ... .. .... .. ....d1993Pote'ltta/ßupply

(acrê4eei)

. ." . ... ... ..... .. . .. ... .
.2ti2(JPotentlaISÌ)¡:iply ,

"råçrerleefl""'" ,'.'".",,"', '

31,200 to 59,100Groundwater (21 31,200 to 59,100

State Project Water
AVEK (3)
LCID
PWD

Subtotal

134,200
2,300

17 ,300
153,800

134,200
2,300

1 7 .300
153,800

Little Rock Reservoir (4) 7,000 7,000

Reclaimed Water (5) 20,900 83,700

Total (6) 212,900 to 240,800 275,700 to 303,600

(1 ) Supplies listed have not been adjusted to account for potential reductions in deliveries due to
hydrologic conditions.
Estimates of natural recharge from USGS "Study Plan for the Geohydrologic Evaluation of
Antelope Valley, and Development and Implementation of Ground-Water Management Models."
Based on historical deliveries of approximately 3 % to areas outside the Antelope Valley,
subtracted from AVEK's total entitlement of 138,400 acre-feet per year.
PWD estimates that average yield from the reservoir following modifications to the dam wil be
7,000 acre-feet per year.
The numbers shown are current and projected production for Palmdale, Lancaster, Rosamond,
Edwards AFB, and Mojave WRPs.
Potential useable stormwater is not included in the total.

(2)

(3)

(4)

(5)

(6)

Figure ES-4 depicts the high and low water supply projection along with the low,
medium and high water demand projection for the Valley to the year 2020. The
high and low water supply projection are based on Table ES-2 with one exception,
the potential reclaimed water supply listed in Table ES-2 for 1993 and 2020 are not
included. Instead, the r.eclaimed water supply for both 1993 and 2020 is taken as
the current reclaimed water use (approximately 6,500 acre-feet). Therefore, the
1993 and 2020 potential supply ranges between 198,500 and 226,400 acre-feet
per year. For purposes of the reliability analysis, the high supply curve and medium
demand curve are selected. The supply curve does not take into account the issue
of reliability and the effects that reliability will have on the yield of each water
supply source.

1.4 934620.00
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Figure ES-5 depicts the effects that reliability will have on the yield of the water
supplies. The medium demand and projected supply estimates at the 50, 80 and
90 percent probability levels are shown on Figure ES-5. The most optimistic supply
assumption (i.e.. delivery of 100 percent of available water supplies) is also shown.
As shown on the figure, without exceeding groundwater extractions of 59,100
acre-feet per year, the probability of meeting the estimated 1993 water demand is
approximately 73 percent. For comparison, the Metropolitan Water District of
Southern California (MWD) has established the following service objectives:

Percentaqe of Demand
80%
90%
100%

Percentaqe of the Time
100%

92%
90%

Based on the projections presented on Figure ES-5, the water supply reliability of
the Antelope Valley is currently below MWD's objectives. By the year 1998
(projected population of 451,000), 100 percent of the water demand is estimated
to be met only 50 percent of the time without overdrafting the groundwater basin.
Similarly, by the year 2000 (projected population of 499,000), 100 percent of the
potential water supplies would be required to meet the projected water demands
without overdrafting the groundwater basin.

To assess the effects of SWP deliveries on groundwater levels, areas that receive
SWP deliveries were compared with àreas that did not. By comparing the
hydrographs from areas that remained in similar land uses, the effect on
groundwater levels would be from SWP deliveries and not by other causes (i.e.,
land use transitions). Hydrographs in areas that do not receive SWP water indicate
groundwater levels are generally remaining level, whereas hydrographs in areas that
do receive SWP water generally indicate a rising of groundwater levels.

To assess the effects on groundwater levels due to transition from agricultural to
urban land uses, hydrographs in areas of agriculture that had transitioned to urban
were compared with hydrographs in areas of agriculture that had not transitioned.
The rate of decline in water levels prior to 1977-1978 was noticeably more than
the rate of decline after 1977-1978 when SWP deliveries started to significantly
contribute to the Valley's water supply. Importation of SWP water generally has a
beneficial effect on groundwater levels and urbanization generally has an adverse
effect on groundwater levels. However, it is likely that the increased use of SWP
water could mitigate these adverse effects:

WA TER CONSER VA TION

Water conservation programs existing in the Antelope Valley are primarily directed
at urban areas. These programs are provided through agencies like the City of
Lancaster, the LACWW, PWD and RCSD. Urban water conservation programs in
the Antelope Valley include ordinances, literature and advertising, and phased water
conservation plans. The Agricultural Stabilization and Conservation Service (ASCS)

1.5 934620.00
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office provides agricultural conservation programs for farmers and ranchers. The
ASCS provides an Agricultural Conservation Program (ACP) which offers cost
sharing to farmers and ranchers to encourage conservation practices on agricultural
land that will result in long-term benefits. The Federal Government pays up to 80
percent of the cost of needed conservation practices.

Urban water conservation measures are identified in the September 1991
Memorandum of Understanding Regarding Urban Water Conservation in California
and the Urban Water Management Planning Act. The Memorandum of
Understanding (MOU) Regarding Urban Water Conservation in California was
entered into in 1,991 by urban water suppliers, public advocacy organizations and
other interested groups who recognized the need for conservation due to increasing
water demands for urban, agricultural and environmental uses. Urban water
conservation practices or Best Management Practices (BMPs) identified in the MOU
are intended to reduce long-term urban water demands. In addition to identifying
BMPs, the MOU also included Potential Best Management Practices (PBMPs). The
intent of the MOU was to study and then determine whether or not the PBMP's met
the criteria designated as BMPs. The Urban Water Management Planning Act
requires urban water retailers supplying more than 3,000 acre-feet of water per
year or serving more than 3,000 customers to prepare an Urban Water
Management Plan (UWMP) to achieve conservation and efficient use of water. The
Act requires the UWMP to evaluate specific water management practices.

Agricultural water conservation measures are identified in the Department of Water
Resources (DWR) November 1993 draft "California Water Plan Update" (Bulletin
160). Enactment of the Agricultural Water Suppliers Efficient Water Management
Act in 1990 requires the DWR to establish an advisory committee to evaluate
Efficient Water Management Practices (EWMPs) for agricultural water suppliers.
According to Bulletin 1 60, the advisory committee is working to develop a process
for implementation of EWMPs through the agricultural water management plans
required under the California Agricultural Water Management Planning Act. A
current assessment of the impact of implementation of EWMPs is not available
through the DWR.

Although not currently in operation in the Antelope Valley, the Mobile Agricultural
Water Conservation Laboratory (Mobile Lab) program can be regarded as a potential
conservation program for the Valley. The Mobile Lab operates under the leadership
of the local Resource Conservation District, with technical and management
assistance from the local Soil Conservation Services (SCS) Field Office. The Mobile
Lab provides agricultural growers with individual, site-specific performance
evaluations of their irrigation systems by measuring efficiency of the systems. Data
are collected for the specific site for calculations on distribution uniformity and
application efficiency. Based on an analysis of the results, recommendations or
suggestions are made by the Mobile Lab team on management or physical changes
to improve water use efficiency of the irrigation system. The program is voluntary
and free of charge.

1.6 934620.00



The measures recommended for inclusion in the water conservation plan for the
Antelope Valley are listed in Table ES-3. Because agricultural water use is expected
to decline significantly during the planning period (1994-2020), the plan consists
primarily of urban conservation programs developed for the City of Palmdale, City
of Lancaster and Community of Rosamond. Evaluation of urban water conservation
measures was performed utilizing the DWR's Water Plan computer software.
Benefit to cost (B/C) analyses were performed for each recommended urban water
conservation measure to determine cost effectiveness. The overall B/C ratios for
the City of Palmdale, City of Lancaster, and Community of Rosamond were
calculated to be 4.7,3.0, and 4.5 respectively.

The Agricultural Water Suppliers Efficient Water Management Practices Act requires
the DWR to establish an advisory committee to evaluate EWMPs aimed at
agricultural water suppliers concerning conservation of irrigation water. Because
the evaluation of the EWWPs will require detailed planning by each water agency
and will include analysis of technical feasibility, social and district economic criteria
and legal feasibility of each practice, an assessment of the impact of
implementation of EWWPs (i.e., costs and water savings) is not currently available
through the DWR. Therefore, until DWR's assessment of the EWMPs is complete,
analyses of potential agricultural conservation measures for the Valley cannot be
provided. However, based on the available case studies, an agricultural water
conservation program can be recommended on a preliminary basis. It is
recommended that a Mobile Lab program be established to serve agricultural areas
in the Antelope Valley.

An implementation schedule as well as the estimated water savings for each
conservation measure selected for the Antelope Valley is also shown in Table ES-3.
Implementation of the urban conservation measures is assumed to begin in 1994
and continue through the year 2020. (Note that although conservation programs

currently exist in the Antelope Valley, for purposes of estimating water savings
using DWR's WaterPlan software, the year 1994 was assumed to be the beginning
of the planning period.) Estimated water savings from the urban measures range
from 0.67 to 87,356 acre-feet for the City of Palmdale, 0.34 to 43,775 acre-feet
for the City of Lancaster, and 0.34 to 7,821 acre-feet for the Community of
Rosamond. The estimated water savings is shown as the total amount of water
saved over the entire implementation period (1994 to 2020). Implementation of the
agricultural conservation measure is assumed to begin in 1995 and continue
through the year 2020. Estimated water savings for the agricultural measure is
68,800 acre-feet over the entire implementation period (1995 to 2020).

Figure ES-6 depicts the medium water demand with and without implementation of
conservation measures and projected supply estimates at the 50, 80, and 90
percent probability levels. The most optimistic supply assumption (i.e., delivery of
100 percent of available water supplies) is also shown. Figure ES-6 is identical to
Figure ES-5 with one exception, a second demand curve is provided to show the
affect on the projected water demands from implementation of the conservation
program discussed above. As shown on Figure ES-6, without exceeding

1.7 934620.00



TABLE ES-3

IMPLEMENTATION SCHEDULE
AND ESTIMATED WATER SAVINGS

City of Palmdale

. Ultra Low-Flush Toilet Ordinance, New Residential (11

. Standards for New Large Landscapes 111

. Retrofit Kit Program

. Information and Education, Residential

. Seasonal Rates, Residential

. Uniform or Increasing Block Rates, Residential

1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1994-2020

Total

City of Lancaster

. Ultra Low-Flush Toilet Ordinance, New Residential (1)

. Standards for New Large Landscapes (ii

. Information and Education, Residential

. Residential Water Audit and Retrofit Kit

. Seasonal Rates, Residential

. Seasonal Rates, Commercial

. Seasonal Rates, Industrial

. Uniform or Increasing Block Rates, Residential

. Uniform or Increasing Block Rates, Commercial

. Uniform or Increasing Block Rates, Industrial

. Large Turf Irrigation Audits

1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1994-2020
1 994-2020
1994-2020

Total

Community of Rosamond

. Ultra Low-Flush Toilet Ordinance, New Residential 111

. Standards for New Large Landscapes (1

. Seasonal Rates, Residential

. Uniform or Increasing Block Rates, Residential

. System Water Audit, Leak Detection, and Repair

. Residential Retrofit Kit

1994-2020
1994-2020
1994-2020
1 994-2020
1994-2020
1994-2020

Total

Agricultural

. Mobile Lab Program 1995-2020

(1) Existing regulations

. ... ....... ". ." .. .... .. '. n. .
~Stiæ~teä'iattr , ,,',

S~YínØ~(aqt#irtgetl"....

0.67
40

7,357
78,642
52,415
87,356

225,811

0.34
80

25,233
1,245

43,775
6,575
10,927
43,775
10,961
18,210
9,325

170,106

0.34
40

5,694
5,694
7,821
2,496

21,745

68,800

934620.00
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groundwater extractions of 59,100 acre-feet per year, the probability of meeting
the estimated 1993 water demand is approximately 73 percent. Without a
conservation program, by the year 1998 (projected population of 451,000), 100
percent of the water demand is estimated to be met only 50 percent of the time
and by the year 2000 (projected population of 499,000), 100 percent of the
potential water supplies would be required to meet the water demand. With a
conservation program, by the year 2000, 100 percent of the water demand is
estimated to be met only 50 percent of the time and by the year 2002 (projected
population of 547,000), 100 percent of the potential water supplies would be
required to meet the water demand.

USE OF RECLAIMED WA TER

The Palmdale WRP, Lancast,er WRP, Rosamond WRP, and Edwards AFB WRP have
the greatest potential for expansion, as well as the highest projected flows in the
year 2020. Therefore, discussion of reclaimed water use focusses on these four
plants. Edwards AFB WRP is discussed to a lesser extent than the other three
plants, because design of water reclamation facilities are already underway.

The Palmdale WRP is an undisinfected secondary treatment facility with a capacity
of 8.0 mgd. The Lancaster WRP is currently the only facility in Antelope Valley
supplying tertiary treated water (0.6 mgd design capacity). A majority of the
plant's flow is treated to a secondary treatment leveL. Total capacity of the plant is
10.0 mgd. The Rosamond WRP is a 2.0 mgd primary treatment facility. RCSD is
planning to convert the existing system to a 2.0 mgd tertiary treatment facility in
1996. The Edwards AFB WRP is a 1.5 mgd primary treatment facility. Edwards
AFB is designing a 2.5 mgd tertiary treatment facility scheduled to be constructed
in 1995.

The average daily wastewater flow in the year 2020 is estimated to be 37.2 mgd
for the Palmdale WRP and 29.8 mgd for the Lancaster WRP. The average daily
wastewater flow in the year 2020 for the Rosamond WRP and the Edwards AFB
WRP is estimated to be 3.0 and 2.5 mgd respectively.

Table ES-4 presents a list of high potential reclaimed water users identified in the
report. The estimated annual, peak month, peak day and peak hour demands for
the high potential reclaimed water users are also shown. The total annual re-
claimed water demand is approximately 35,600 acre-feet per year. Total peak
month demand is estimated to be approximately 6,300 acre-feet, and total peak
day demand is estimated to be 74 million gallons or 216 acre-feet.

The recommended conceptual plan is divided into 4 main reclaimed water systems:

. Palmdale and Lancaster Tertiary System (Tertiary System)
Palmdale and Lancaster Secondary System (Secondary System)
Rosamond System
Edwards AFB System

.

.

.

1.8 934620.00
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The tertiary system would serve tertiary treated reclaimed water to approximately
34 users in three service zones. Service zone maximum water surface elevations
are 2,620, 2,840 and 2,920 feet above sea leveL. The secondary system would
serve secondary treated reclaimed water to approximately 23 users in one service
zone (maximum water surface elevation of 2,680 feet). The Rosamond system
would serve tertiary treated water to approximately 20 users in one service zone
(maximum water surface elevation of 2,620 feet).

Main pump stations would be located at the reclaimed water supply. ' Each of the
service zones would contain storage reservoirs, distribution system piping, and
booster pump stations.

The estimated construction cost of the reclaimed water system is shown in
Table ES-5. As shown in the table, the treatment facilities for the tertiary and the
Rosamond systems are $24,417,000 and $7,731,000 respectively. The
distribution facilities for the tertiary, secondary, and Rosamond systems are
$36,456,000, $67,486,000, and $8,296,000 respectively. The total cost for
construction of the entire regional system is approximately $144,386,000 (1994
dollars). Construction costs include 15 percent for contractor overhead and profit,
20 percent for engineering/administration and 25 percent for contingen~ies.

Edwards AFB is currently designing a 2.5-mgd tertiary wastewater treatment plant.
The following is a list of facilities for the planned reclaimed water distribution
system:

. A 3,125 gallon per minute (gpm) main pump station at the wastewater
treatment plant.
A 3,125 gpm booster pump station.
A 2.2 mg storage reservoir.
Approximately 31,740 feet of polyvinyl chloride (PVC) pipe ranging from 4
to 18 inches in diameter.

.

.

.

The estimated capital cost of the planned distribution facilities is $6,300,000.
Operation and Maintenance (O&M) costs were estimated to be $140,000 per year.

Table ES-6 shows the unit cost of the reclaimed water distribution facilities and the
unit cost of the treatment facilities for each system. As shown in the table, the
unit costs for the distribution facilities for the tertiary, secondary and Rosamond
systems are $858, $359 and $1,218 per acre-foot respectively (includes annualized
capital). The unit costs for the treatment facilities for the tertiary and Rosamond
systems are $999 and $1,649 per acre-foot respectively (includes annualized
capital). Total unit costs (distribution and treatment) for the tertiary, secondary and
Rosamond systems are $1,857, $359 and $2,867 per acre-foot, respectively.
These costs assume construction of the project is financed at market rates instead
of low interest loans. The unit costs would be reduced if low interest loans were
utilized for construction financing.

1.9 934620.00



I. Treatment Facilities
A. Tertiary System

Palmdale - 3.0 mgd
Lancaster - 8.0 mgd

SUBTOTAL
Contractor's OH & Profit (15%)
Engineering/Admin (20%1
Contingency 125%1

TOTAL /Tertiary Systeml

B. Rosamond System
Rosamond - 2.0 mgd

SUBTOTAL
Contractor's OH & Profit 115%1

Engineering/Admin /20%1
Contingency 125%)

TOTAL /Rosamond System)

TOTAL /Treatment Faciltiesl

II. Distribution Facilities

A. Tertiary System
1. Main Pump Stations

Palmdale - 2.000 gpm
Lancaster - 5.600 gpm

2. Booster Pump Stations

No.1 - 1.320 gpm

No.2 - 1.520 gpm

No.3 - 5.660 gpm

No.4 - 8.935 gpm
No.5 - 5.600 gpm

3. Reservoirs

No.1.-1.0mg
No.2. - 2.0 mg
No.3. - 1.0 mg
No.4. - 2.4 mg

No.5. - 4.6 mg

4. Distribution Pipelines

30-inch DJ. /100 LF)

24-inch PVC /1.600 LF)

18-inch PVC /93.800 LF)

16-inch PVC /9.500 LF)

14-inch PVC /43.700 LF)

12-inch PVC /27.600 LF)

10-inch PVC /7.500 LF)

8-inch PVC (24.900 LFI
6-inch PVC (12.800 LF)

5. System Flushing and Testing

SUBTOTAL
Contractor's OH & Profit 115%1

Engineering/Admin /20%)
Contingency 125%1

TOTAL

CONTINUED ON RIGHT

TABLE ES-5

PRELIMINARY COST ESTIMATE.. . ., ,
'ESTIMATED COST

(1994 Dollars)

$ 6.200.000
9.061 ,000

$ 15.261.000
2.289.000
3.052.000
3.815.000

$ 24.417.000

$ 4.832.000

4.832.000
725.000
966.000

1.028,000
$ 7.731.000

$ 32.148.000

$ 518.000
1.004.000

$ 249.000
275.000
648.000
875.000
648.000

$ 500.000
1.000.000

500.000
1.200.000
2.300.000

$ 15.000
154.000

6.754.000
608.000

2.447.000
1.325.000

996.000
240.000
307.000

$ 222,000

$ 22.785.000
3.418.000
4.557.000
5.696,000

$36.456.000

B. Rosamond System

1. Main Pump Station
Rosamond - 1.050 gpm

2. Booster Pump Stations

No.7 - 1.611 gpm

3. Reservoirs

No.9 - 1.5 mg

4. Distribution Pipelines

16-inch PVC 12.200 LF)
12-inch PVC 139.200 LF)
10-inch PVC /19,400 LF)
8-inch PVC 121.800 LF)
6-inch PVC (8.600 LF)

5. System Flushing and Testing

SUBTOTAL
Contractor's OH & Profit /15%)
Engineering/Admin /20%1
Contingency /25%)
TOTAL (Rosamond System)

C. Secondary System

1. Main Pump Stations
Palmdale - 25.800 gpm
Lancaster - 15.700 gpm

2. Booster Pump Stations

No.6 - 3.000 gpm

3. Open Reservoir

No.6 - 400 AF
No.7 - 565 AF

4. Distribution Pipelines

42-inch D.I. /43.100 LF)

36-inch DJ. /48.800 LF)

24-inch DJ. /15.840 LF)

20-inch DJ. /14.700 LF)

16-inch DJ. /5,400 LF)

14-inch DJ. /18.700 LF)

12-inch DJ. (5.500 LF)

10-inch D.I. 120.500 LF)
6-inch DJ. /1.300 LF)

5. System Flushing and Testing

SUBTOTAL
Contractor's OH & Profit /15%)
Engineering/Admin (20%)
Contingency /25%)
TOTAL /Secondary System)

TOTAL (Distribution Facilities)

. . .. .. .. .. .. .. .'
'...GRAllTOTAL '

.... ... ... n..... .... ....... .... ............ .....
Ègy~TEÇbST" '

O$$--Dalår) ,

$ 324,000

$ 288.000

$ 750,000

$ 128.000
1.882.000

776.000
698,000
206.000

$ 91.000

$ 5,143,000
771,000

1,029,000
1.353.000

$ 8.296.000

$ 2,591,000
1,846.000

$ 421,000

$ 9.123.000
3.682,000

$9,051,000
8.784,000
1,901,000
1,470,000

432,000
1.309,000

330,000
1,025.000

39,000

$ 174.000

$ 42,178.000
6,327,000
8,436.000

10.545.000
$ 67,486.000

$112,238.000

. . ..... .
~)~.~~~,ggO'

934620.00
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Figure ES-7 depicts the medium demand with and without implementation of
conservation measures and projected supply estimated at the 50, 80, and 90

percent probability levels. The most optimistic supply assumption (i.e., delivery of
100 percent of available water supplies) is also shown. Figure ES-7 is based on
Figures ES-5 and ES-6 with one exception, the reclaimed water supply for the year
2020 is taken as the supply that will meet the demand for the high potential
reclaimed water users identified in Table ES-4 (approximately 35,600 acre-feet).
As shown on Figure ES-7, without exceeding groundwater extractions of 59,100
acre-feet per year, the probability of meeting the estimated 1993 water demand is
approximately 73 percent. Without a conservation program and including the
reclaimed water system identified in this report, by the year 1999 (projected
population of 475,000), 100 percent of the water demand is estimated to be met
only 50 percent of the time and by the year 2001 (projected population of
523,000), 100 percent of the potential water supplies would be required to meet
the water demand. With a conservation program and including the reclaimed water
system, by the year 2002 (projected population of 547,000), 100 percent of the
water demand is estimated to be met only 50 percent of the time and by the year
2004 (projected population of 595,000), 100 percent of the potential water
supplies would be required to meet the water demand.

AQUIFER STORAGE AND RECOVERY

Aquifer Storage and Recovery (ASR) include the following methods of storing and
recovering water from the groundwater basin:

. Spreading/Infiltration - use of surface spreading basins to allow infiltration of
water into the aquifer.

. Injection - use of new or existing wells for direct injection of water into the
aquifer.

. In-lieu Use - use of an alternative source of water, other than groundwater,
when available, and use of groundwater when the alternative source is
unavailable.

The entire groundwater basin of the Antelope Valley is estimated to have 68 millon
acre-feet of storage of which 13 million acre-feet is currently available (DWR,
1980). Approximately 55 million acre-feet of groundwater was estimated to remain
in storage as of 1975. This stored water, however, may not be entirely accessible
due to 1) uneconomical pumping depths, 2) distance between the groundwater
basin and current users, and 3) the potential for causing land subsidence.

At present, the principal source of recharge of the groundwater in the Antelope
Valley is runoff, principally recharged in the foothills of the mountains. Numerous
studies have been conducted to estimate natural recharge since 1924, some based
on little data. The most recent studies estimate natural recharge at 31 ,200 to
59,100 acre-feet per year (USGS, 1993).

1.10 934620.00
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There are a variety of source waters that could be available for recharge into the
groundwater of the Antelope Valley. They include:

. SWP
Treated potable water
Untreated water directly from the California Aqueduct

. Reclaimed Water (for spreading only)
Secondary treatment
Tertiary treatment

. Surface Water
Little Rock Creek and Litte Rock Reservoir
Big Rock Creek
Amargosa Creek

The range in total dissolved solids (TDS) values of the potential sources of
groundwater in the Antelope Valley is shown on Figure ES-8. The average raw
SWP TDS value is an average of the annual average from 1976 to 1989 and 1993
(1993 TDS average is obtained from the average of January through June of
1993). The highest groundwater TDS level within the wells for which data were
evaluated was 1 840 milligrams per liter (mg/L) in a well located on Edwards AFB
where perched water tables and the accompanying high salts occur. The low
groundwater TDS of 125 mg/L occurred in a well in the LACWW wellfield near
Lancaster. The average TDS value was estimated at about 300 mg/L based on the

wells for which water quality was evaluated.

Certain characteristics affect economic viability and technical feasibility and are a
key to a successful ASR program. If the aquifer is unsuitable for groundwater
extraction, it is likely to be unsuitable for groundwater infitration or injection. The
following characteristics are desirable for both infiltration and injection programs:

. Suitable surface and sub-surface hydrogeologic conditions
Adequate storage capacity
Proximity to potential recharge water sources
Proximity to existing groundwater production sites
Impermeable faults to impound groundwater
Compatible water quality

.

.

.

.

.

Both infiltration and injection require aquifer materials that have a high ability to
accept and transmit water. These materials include sands and gravels at the
surface for rapid infiltration and in the subsurface for rapid acceptance of injected
water. As previously mentioned, there is an estimated available storage of 13
million acre-feet in the Antelope Valley aquifers. In order to have a cost-effective
recharge program, the potential recharge sites should be located within a
reasonable distance and hydraulic gradient of the potential source waters.
Potential infiltration and injection sites should be assessed relative to the location of
the existing facilities in order to minimize capital costs. In certain instances where

1 .11 934620.00
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it is necessary to control the ultimate storage location of the infiltrated or injected
ground waters, fault and bedrock control of the groundwater impound may be a
necessary characteristic that will need to be investigated further. In addition, it is
important that the potential recharge site has good quality groundwater that wil not
compromise the quality of the water to be infiltrated or injected.

Based on the characteristics favorable to a good surface infiltration site and
previous work that has been conducted in assessing infiltration sites, the following
areas have been focussed on for more detailed analysis:

. Little Rock Creek

. Big Rock Creek

. Amargosa Creek

. West Antelope Subunit

. Groundwater recharge zones described in the Los Angeles County
Department of Public Works (LACDPW) "Final Report on the Antelope Valley
Comprehensive Plan of Flood Control and Water Conservation," dated June
1987.

The general location of existing and potential surface recharge sites can be found
on Figure ES-9. Infiltration as a mechanism to recharge groundwater appears to be
technically feasible. The sites with the highest potential for recharge by spreading
appear to be:

. Amargosa Creek south of Avenue "N" between 1 Oth Street West and
Division Street (LACDPW Site).

. Little Rock Creek near Avenue "N" between 60th Street and 70th Street
East, Department of Airport (DOA) Property.

. Amargosa Creek near Elizabeth Lake Road and 25th Street West.

There are several potential recharge sources including SWP water, reclaimed water,
and natural recharge waters which should be generally acceptable for infiltration
from a water quality perspective. More detailed water quality analyses should be

conducted at the potential recharge sites to gather current information on the
condition of the aquifer in these specific locations. Until those data are available,

comparisons of water quality with the potential recharge sources cannot be reliably
made. If specific areas for recharge are selected that have water quality that is
worse than the potential source waters, the recharge program may benefit the
aquifer.

1.12 934620.00
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In addition, the potential formation of wetlands at the LACDPW site and the DOA
site could result in increased wildfowl activity that could interfere with airfield
operations. Depending on the timing of the operation of spreading ponds at the
sites, this concern could be mitigated or reduced by developing an operation plan
that accounts for migration patterns of the wildfowL.

Overall, further investigation will be required at each of the specific sites and should
include, at a minimum, the following:

. Water quality of source waters and groundwater.

. Quantity and timing of availability of source waters.

. Hydrogeologic characteristics including travel times through unsaturated
zones and percolation rates.

. Concerns of wildfowl interference at airfield operations.

. Location of extraction sites and travel times to those sites.

Potential injection areas include the municipal wellfields within the existing LACWW
and PWD municipal well fields (See Figure ES-10). Specific areas within the
wellfields that have been assessed include:

. Potential LACDPW wells at Avenue K-8 and Division Street.

. Wells in USGS/LACWW/AVEK Injection Study.

Injection has not been extensively studied in the Valley, however, groundwater
recharge by injection appears to be technically feasible. The existing wellfields
could provide both the injection and extraction facilities necessary to conduct such
a program. The specific areas that should be explored further because of their
proximity to the distribution system and potential treated SWP water are:

. LACWW wells located:

South of Avenue "K" between 1 Oth Street West and Division Street
(where USGS is conducting its injection study).

South of Avenue "L" between 1 Oth Street West and Division Street
(adjacent to the area above).

. PWD wells south of Avenue "P" between 20th Street East and 40th Street
East.

1 . 13 934620.00
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It appears that treated SWP water should be generally acceptable for injection from
a water quality perspective. The presence of trihalomethanes (THMs) in the treated
SWP water may require treatment and/or alternative disinfection methods.
Although higher concentrations of THM in the injected water than in the
groundwater could be considered a violation of the Regional Water Quality Control
Board's non-degradation policy for water quality, injection of treated State water
has been allowed in other groundwater basins. However, more detailed water
quality analyses will have to be conducted at the potential injection sites to gather
current information on the condition of the aquifer water quality in these specific
locations. Until those data are available, comparisons of water quality with the
potential recharge source cannot be reliably made. If specific areas for recharge are
selected that have water quality that is worse than the potential source waters (i.e.,
higher nitrates), the recharge program may benefit the aquifer.

Depending on the results of the USGS's injection study, significant additional work
will be required and should include, at a minimum, the following:

. Estimation of the actual volumes that could be injected at each site.

. Evaluation of aquifer behavior during injection and extraction and a
determination of aquifer characteristics at specific sites.

. Evaluation of potential ground surface effects during injection and extraction.

. Determination of upgrades that may be required at each well and pump
station.

. Evaluation of the operation of the injection/extraction system based on the
availability of treated SWP water.

. Evaluation of the potential changes to water treatment plant operations that
may be required to continue injection and extraction over the long-term.

EFFECTS OF CHANGES IN GROUNDWA TER LEVELS

According to the USGS, groundwater levels in the Lancaster area have declined by
as much as 200 feet from 1915 to 1988 (USGS, 1994). Conversely, well
hydrographs maintained by A VEK and in cooperation with the USGS, indicate
groundwater levels in portions of the Valley have risen in recent years. Declining
groundwater levels over a long period of time generally indicate over-extraction
from a groundwater basin; conversely, increasing groundwater levels over a long
period of time may indicate under-extraction from a basin (or recovery from over-
extraction). In addition to these obvious indications, changes in groundwater levels
are of concern, because a variety of damages can result.

Potential damages attributable to changes in groundwater levels include land
subsidence, increased pumping costs, waterlogging, and water quality degradation.
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Damages can range from minor structural damage to major physical damage to the
ground surface rendering land virtually useless. Table ES-7 lists potential damages
attributable to changes in groundwater levels. As indicated in Table ES-7, declining
groundwater levels potentially result in two primary damages: 1) land subsidence
and 2) increased pumping costs. Land subsidence is defined by USGS as the
vertical lowering of the land surface over an area of many square miles (USGS,
1991) and may be the result of a variety of causes. Regardless of the cause of
land subsidence, the resulting damages are similar. In general, damages will be
most pronounced when subsidence gradients (change in subsidence levels over a
given distance) are high. Increased pumping costs result directly from declining
groundwater levels. As the pumping lift increases, so does the power cost to lift
the water. As groundwater declines, additional pump bowls and larger motors may
be necessary.

Potential damages attributable to increasing groundwater levels include
waterlogging and water quality degradation. Waterlogging is defined as satufation
of soil with water. The effects of waterlogging are dependent not only upon the
elevation of the groundwater table but also on the soil type. Generally, the effects
of waterlogging will be most noticeable in granular soils. Water quality degradation
can result from nitrates being drawn down into the aquifers by rising gfoundwater
levels and then being spread by depressions caused from overpumping. Nitrates
are the end product of aerobic stabilization of organic nitrogen and, as such, occur
in polluted waters that have undergone self-purification. Nitrate in groundwater can
come from fertilizer, poultry manure, or domestic wastewater. Nitrates can cause
blue baby syndrome which can be fatal for infants.

Subsidence levels of up to 7 feet have occurred in some areas of Antelope Valley.
(See Figure ES-11.) Conversations held with various agencies and companies
indicate that within the Antelope Valley, the Lancaster and Edwards AFB areas are
currently experiencing problems or damages that appear to be related to land
subsidence. USGS (1992) reported that as much as 2 feet of land subsidence had
affected Antelope Valley by 1967 and was causing surface deformations at
Edwards AFB. Fissures, cracks and depressions on Rogers Lakebed were affecting
the use of the lake bed as a runway for airplanes and space shuttles. A paper by
Thomas L. Holzer and Malcolm Clark titled "Earth Fissure in T7N, R11W, Section 3
near Lancaster, California" in January 1981, identified a fissure measuring
approximately 0.35 miles long, up to 7.5 feet deep and 3 feet wide located
between Avenues G and H and between 50th and 60th Streets East. A study done
by Geolabs - Westlake Village (1991) studied a 10 square mile area in Lancaster
identified to have fissures and sinklike depressions. The report identified fissures
fanging in width from one inch to slightly over one foot. The lengths of the fissures
fanged mainly between 50-200 feet, with the longest continuous fissures in the
600-700 foot range. Sinkholes ranged mainly between one to five feet deep and
less than four feet in diameter. One sinkhole measured 20 feet long and 15 feet
wide. Other potentially significant damages identified and mayor may not be
attributable to land subsidence include structural damage to the wastewater
treatment plant building on Edwards AFB, cracked sidewalks and pavement.
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TABLE ES-7

POTENTIAL DAMAGES ATTRIBUTABLE TO CHANGES IN GROUNDWATER LEVELS

. .. ." .. iL. "'. . . ." ..". .... ....''''.., , ..",.. ,..". .. . .. '. . ....
Pitçl!1Jitig;ÇjrRl!n(/vvätet(elte/S. ,',' / ..,

Land subsidence resulting in the
following:

. Development of cracks, fissures,
sinklike depressions and softspots.

. Change in natural drainage
patterns often resulting in
increased areas of flooding or
increased erosion.

. Degradation of groundwater

quality.

. Permanent reduction in

groundwater storage capacity.

. Change in gradient in gravity
pipelines (sanitary and storm
sewers) or canals often resulting
in lost capacity.

. Damage to well casings, pipelines,
buildings, roads, railroads, bridges,
'levees, etc.

. Costs associated with repairs and

rebuilding.

. Costs associated with

construction of new facilities such
as pumping stations for gradient
changes.

. Reduction in land value.

. Lawsuits.

Increased pumping costs.

... ." ,. ... .. "' . ... .... .
lncr,jåS;itfggttJ(JnttltåtelLeyels ','

Waterlogging resulting in the
following:

. Increased liquefaction
potentiaL.

. Structural damage.

. Rendering septic systems
useless.

. Costs associated with repairs
and rebuilding.

. Reduction in land value.

Water quality degradation.
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Increasing groundwater levels have occurred in portions of the Valley. For most of
these areas, no damage related to these increases has been identified, due to the
fact the groundwater level is still significantly below the ground surface. However,
for the Leona Valley area in the southern portion of the Valley, damages potentially
attributable to increasing groundwater levels were identified in April 1993. The
apparent damages appear to be typical and include waterlogging and water quality
degradation.

WA TER RESOURCE PROTECTION PLAN

The basic water resource protection strategy focuses on minimizing demand
growth, protecting and optimizing the use of existing water resources, and
developing additional water resources to meet projected future demands. Specific
elements of the recommended strategy are presented below:

. Improve Utilization of Available Water Supplies

. Manage the Groundwater Basin

. Protect Groundwater Quality

. Reduce Long Term Water Demands

. Improve State Water Project Reliability

. Obtain Additional. Imported Water Supplies

To implement the basic strategy identified above, the water purveyors in the
Antelope Valley must initiate several institutional, engineering, financial, and public
education activities. The recommended actions that appear to be the most
important are:

. Create institutional framework to manage the development and use of water

supplies including groundwater basin. Two approaches are:
Coordinated Agreement by the Water Purveyors
Special Act Legislation

, . Determine the safe yield of the Antelope Valley groundwater basin.
Review alternative approaches to developing safe yield estimates,
determine the most appropriate approach, and perform the necessary
studies.

. Continue the current groundwater monitoring program and publish an annual

report on basin conditions.

Make the best use of available wells and existing monitoring efforts
and install new monitoring wells in key areas to improve groundwater
level and quality network.
Protect existing benchmarks.
Expand existing land subsidence monitoring network to include tighter
control in subsidence-prone areas.
Conduct Global Positioning System surveys on a more frequent basis
to provide more adequate monitoring of land subsidence.
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Install additional continuous monitoring gages for streamflow.
Collect and compile groundwater extraction data.
Publish an annual report of Basin conditions and groundwater
management activities.

. Develop a program to optimize the use of available water supplies.
Implement or facilitate the implementation by others of the water
conservation, reclaimed water, stormwater management and aquifer
stor~ge and recovery programs.

Consider the application of groundwater replenishment assessments
to fund a portion of the program cost.
Consider the application of basin equity assessments.

. Develop the recommended water conservation, reclaimed water, storm water
management and aquifer storage and recovery programs.

Conduct detailed program-specific planning studies.
Evaluate cost allocation between the water management elements of
the programs and other institutional beneficiaries.

. Actively encourage the DWR to complete the State water project and/or

improve reliability.
Continue to monitor the development of Federal-State Bay Delta
protection plans.

Encourage the development of consistent operating procedures for
Delta water exports.
Actively participate in discussion with DWR over water and cost
allocation issues.

. Obtain additional imported water supplies.

Implement a phased water acquisition program.

. Develop a revenue plan to implement the recommended programs.

revenue sources include:
Replenishment Assessments
Basin Equity Assessments
Production Assessments
Facility Capacity Fees
Standby Charges

Potential

. Initiate public education program.

Provide information regarding integrated water management, the
framework of the recommended programs, and the financial
resources required.
Provide information regarding implementation issues of the individual
programs.
Publish an annual report of basin conditions and groundwater
management activities.
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CHAPTER 2

INTRODUCTION

This chapter presents a brief background of the Antelope Valley Water Group and
the need for a water resource study. The objectives, scope of services and conduct
of the study are summarized.

BACKGROUND AND AUTHORIZA TION

The Antelope Valley encompasses approximately 2,400 square miles in northern
Los Angeles County, southern Kern County, and western San Bernardino County.

The water demands within the Antelope Valley are serviced by a variety of water
purveyors, including large wholesale agencies, irrigation districts, special districts
providing primarily municipal and industrial water, investor-owned water companies,
mutual water companies, and private well-owners.

Water supply for the Valley comes from three primary sources: the State Water
Project (SWP), the Little Rock Dam, and the Antelope Valley Groundwater Basin.
The Valley's SWP entitlements total 153,800 acre-feet per year. With proper
treatment, SWP water is a high quality water well-suited for municipal and
industrial (M&I) uses; however, in light of the recent drought, the reliabilty of the
SWP water supply is being questioned. The Littlerock Dam is currently undergoing
modifications that will increase storage capacity to 3,500 acre-feet. Water stored
at the Littlerock Dam is used directly for agricultural uses and is used for M&I uses
following treatment. The Antelope Valley Groundwater Basin is a large basin
comprised of a principal aquifer, which is utilized the most, and deep aquifers.
Groundwater levels appear to be dropping in portions of the basin and rising in
other portions. Water quality is generally good (i.e., Total Dissolved Solids is less
than 1,000 parts per million) Valley-wide except for the northeast portion of the
Valley i the borders of the Lancaster Subunit, and some shallow wells in North
Edwards and Boron. Some high concentrations of boron associated with naturally-
occurring boron deposits, and high nitrates associated with fertilizer use and poultry
farming near the towns of Littlerock and Quartz Hill are some areas of exception.
The groundwater in the basin is used for both agricultural and M&I uses.

Reclaimed water and storm water are secondary sources of water supply. A portion

of the effluent from the Valley's two large wastewater treatment plants, County
Sanitation Districts of Los Angeles County (CSDLAC) plants in Palmdale and
Lancaster, is used for maintenance of wetlands, agricultural irrigation, landscape
irrigation, and a park impoundment. The unused effluent is spread and percolates
into the ground or evaporates. Storm water from the mountains and hills sur-
rounding the Valley and from the Valley itself is either collected in basins or drains
naturally towards the low center of the Valley. Virtually none of this surface flow
exits the Valley. Previous efforts at storm water recharge by surface spreading

appear to have been marginally successfuL. The United States Geological Survey
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(USGS) estimates that approximately 1.4 million acre-feet of average annual
precipitation is lost to evaporation each year.

Historically, land uses within the Antelope Valley have been focused on agriculture;
however, the valley is in transition from predominately agricultural uses to predomi-
nately residential and industrial uses. An estimated 332,000 people currently
reside within the Valley. It is projected that the population of the Valley wil reach
nearly 1,000,000 in the year 2020. This represents an increase of 201 percent
from the current population.

As rapid development has increased the demand for both more water and higher
quality water and the prolonged drought has caused curtailments of SWP deliveries,
the competition for available water supplies has increased. Recent water resource
studies by individual water purveyors have attempted to provide a technical
foundation and/or management strategy for the area's water resources. However,
these attempts have generally been met with criticism and mistrust.

The Antelope Valley Water Group (A VWG) was formed in 1991 to provide a means
of communication for the Valley agencies with an interest in water. Water Group
members include the Cities of Palmdale and Lancaster, Edwards Air Force Sase
(Edwards AFB), Antelope Valley - East Kern Water Agency (AVEK), Antelope Valley
United Water Purveyors Association (A VUWPA), Los Angeles County Waterworks
Districts, (LACWW), Palmdale Water District (PWD), Rosamond Community
Services District (RCSD), and CSDLAC. In an attempt to prepare a water resource
study with a regional focus, rather than an individual focus, the A VWG initiated the
Antelope Valley Water Resource Study. The agencies that contributed funds for
the water resource study (A VWG Technical Advisory Committee members) include
the cities of Palmdale and Lancaster, AVEK, LACWW, USGS, AVUWPA, PWD,
RCSD, and CSDLAC.

The A VWG divided the study into two elements. The first element is being
performed by USGS and focuses on 1) evaluation of the past and present water use
and source of supply, 2) projection of water demands into the future,
3) development of a detailed study plan for the basic hydrogeology, 4) development
of a detailed study plan for a groundwater management model, and 5) assessment
of land subsidence. The draft report was completed in October 1993, and the final
report is scheduled for completion in late 1994.

On 21 July 1993, AVWG, with the City of Palmdale as the contracting agency,
authorized Kennedy/Jenks Consultants to proceed with the second element of the
water resource study. The second element focuses on 1) assessment of water

resources in light of the demands projected by USGS, 2) evaluation of the feasibility
of aquifer storage and recovery, 3) development of a regional water conservation
plan, 4) assessment of effects of changes in ,groundwater levels,S) development of
alternative plans for water resource protection, and 6) preparation of a report
compiling USGS and consultant data and results.

2.2 934620.00



OBJECTIVES

The primary objective of A VWG's water resource study is to develop consensus on
a water resource management plan that addresses the need of the M&I purveyors
to reliably provide the quantity and quality of water necessary to serve the growth
projected by the planning agencies while concurrently addressing the need of
agricultural users to have adequate supplies of reasonable cost irrigation water.

In order to achieve this objective, the following specific goals were developed:

. To provide the technical foundation for the consensus plan.

. To develop an innovative water resource development plan that optimizes

existing resources.

. To achieve an acceptable compromise between urban and agricultural
objectives.

. To develop a water resource management strategy to implement the

consensus plan.

SCOPE OF SERVICES

To accomplish the objectives, the following scope of services was developed:

Task 1 - Proiect Manaqement

1.1 Attend a kick-off meeting to discuss the scope of work and
applicable procedures for the project and to collect available
background data from the meeting participants.

1.2 Prepare a monthly technical memorandum discussing project
status, preliminary findings, and project direction to be

distributed to the Technical Advisory Committee members and
USGS for review.

1.3 Prepare an agenda and organize and chair meetings of the
Technical Advisory Committee and USGS to discuss the
technical memorandum and other issues.

1.4 Conduct public meetings on status and results of the study. '

Task 2 - Collect and Review Available Studies

2.1 Collect and review available studies.
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3.6

3.7

2.2 Interview each of the participating agencies for information on
their concerns, ideas, and planned projects.

Task 3 - Assess Water Resources

3.1 Collect and review USGS data on past, present, and future
water demands (USGS Elements I and II); past and present
sources of supply; and future availability of local groundwater
supplies. ,

3.2 Identify the available sources of reclaimed water, the quantity
of reclaimed water available projected to the year 2020, and
the current uses of reclaimed water.

3.3 Using probability analysis, assess the reliability of surface water
provided by the Littlerock Dam and reclaimed water.

3.4 Collect the reliability analyses from the State Department of
Water Resources (DWR) and the Metropolitan Water District of
Southern California and use these evaluations to assess the
reliability of SWP water, based on both current SWP facilities
and projects proposed to enhance the SWP yield.

3.5 Perform a risk analysis of the ability of local and imported water
supplies, including reclaimed water and proposed SWP
enhancement projects, to meet water demands to the year
2020.

Based on data gathered in subtask 3.1, assess the effects of
variations in SWP water supply on groundwater levels by
comparing historical groundwater levels to historical SWP water
supplies.

Based on data gathered in subtask 3.1, assess the effects on
groundwater levels of a transition from a predominantly
agricultural demand (highly dependent upon groundwater) to a
M&I demand.

Task 4 - Evaluate Feasibilitv of Imolementinq Aquifer Storaqe and Recoverv
Methods

4.1 Collect and review information from USGS (USGS Element III
and IV) and existing studies on the hydrogeologic
characteristics of the basin.
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4.2 From data gathered from USGS and supplemental information
gathered from Los Angeles County and DWR, inventory wells
within the basin.

4.3 Based on data collected in subtask 4.1, identify areas suitable
for groundwater recharge by surface infiltration or subsurface
injection.

4.4 Review the basin plan prepared by the Regional Water Quality
Control Board.

4.5 Based on information collected in subtask 4.1 and 4.4, assess
the effect on groundwater quality of recharge of treated and
untreated potable water.

4.6 Based on information collected in subtask 4.1 and 4.4, assess
the effect on groundwater quality of recharge of reclaimed
water.

Task 5 - Evaluate the Feasibilitv of Use of Reclaimed Water

5.1 Identify potential users of reclaimed water and their
corresponding water demands.

5.2 Evaluate the cost and feasibility of converting the existing
wastewater treatment plants to tertiary treatment.

5.3 Evaluate the cost and feasibility of constructing a backbone
reclaimed water system.

5.4 Based on subtasks 4.6 and 5.1 through 5.3, develop a
conceptual plan for use of reclaimed water.

Task 6 - DeveloD and Evaluate Water Conservation Alternatives

6.1

6.2

6.3

Collect and review information on conservation programs
existing in the Valley.

Review state mandated water conservation measures (best
management practices) for applicability to the Antelope Valley.

Based on other water conservation programs throughout the
State and information from the DWR including Water Plan
program, assess the effectiveness of existing and applicable
state mandated water conservation measures in terms of cost
versus water savings.
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9.5 Address public comments in report.

9.6 Prepare a final report and submit one hundred (100) copies to A VWG.

CONDUCT OF THE STUDY

The information developed in this second element of AVWG's water resource study
is a result of review of existing studies; contact with the A VWG members, other
water purveyors and cities within the Antelope Valley, USGS, Edwards AFB
personnel, and residents of the Valley; contact with a number of local, state, and
federal agencies; field work; office analysis; and computer modeling. The initial
phase of the project was concerned with the collection and evaluation of existing
data and reports. Discussions with the planning, operations, and engineering staffs

of the water purveyors, wastewater treatment plant owners, cities, and Edwards
AFB were conducted to assess current and future operations relating to water and
reclaimed water. Data gathered and analyses generated by USGS during the first
element of the water resource study were collected and reviewed during the first
phase of the study.

Subsequent phases were concerned with evaluation of the data collected in light of
Tasks 3 through 7 described previously in "Scope of Services" and development of
a plan which increases the reliability of the available water supplies. Technical
issues addressed include the following:

. The use of reclaimed water without adverse crop effects or groundwater

degradation.

. The use of stormwater without adversely affecting flood control operations.

. Maximum groundwater use prior to water quality degradation.

. Beneficial use of state water when full entitlements are available.

. Basic management options to maximize conjunctive use opportunities,
maintain water quality and avoid adverse impacts due to fluctuating ground
water levels.

. Implementation of water conservation opportunities without coercive

measures.

Through analysis of data and development of water supply enhancement
opportunities, a plan for optimizing existing water resources was developed.
Capital costs were estimated and issues associated with implementation of these
opportunities were discussed.

Throughout the study, regular meetings with the A VWG Technical Advisory
Committee were held and progress reports were presented. Interim work products
were submitted to the Committee for review and comments were received.
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CHAPTER 3

STUDY AREA CHARACTERISTICS

This chapter describes the general environmental setting of the Antelope Valley in
terms of location, climate and hydrologic features. Brief descriptions of land use
and population trends are also included. The United States Geological Survey
(USGS) 1994 draft report titled "Land Use and Water Use in the Antelope Valley,
California" and the USGS 1987 report titled "Geohydrology of the Antelope Valley
Area California and Design for a Groundwater-Quality Monitoring Network" were
the primary sources of information presented in this chapter.

LOCA T/ON

The Antelope Valley, as defined for the purposes of this report, encompasses
approximately 2,400 square miles in northern Los Angeles County, southern Kern
County and western San Bernardino County. (See Figure 3-1.) The Valley is
bordered on the southwest by the San Gabriel Mountains, on the northwest by the
Tehachapi Mountains, and on the east by a series of hills and buttes that generally
follow the San Bernardino County line. (See Plate 1.)

As shown on Plate 1, major communities within the Valley include Boron, Edwards
Air Force Base (AFB), Lancaster, Mojave, Palmdale and Rosamond. Smaller
communities include Little Rock, Quartz Hill, Leona Valley, Pearblossom, Llano and
Pearland. The communities are concentrated in the eastern portion of the Valley.

Four major roadways traverse the Valley. The Antelope Valley Freeway (1-14) and

the Sierra Highway both bisect the Valley from north to south. The Pearblossom
Highway (Highway 138) traverses the southeastern and central-western portions of
the Valley in an east-west direction. Highway 58 traverses the northern portion of
the Valley in an east-west direction.

CLIMA TE

Comprising the southwestern portion of the Mojave Desert, the Valley ranges in
elevation from approximately 2,300 feet to' 3,500 feet above sea leveL. Vegetation
native to the Valley are typical of high desert and include Joshua trees, saltbush,
mesquite, sagebrush, and creosote bush. The Valley climate is characterized by hot
summer days, cool summer nights, cool winter days and cool winter nights.
Typical of a semiarid region, mean daily summer temperatures range from 63.
Fahrenheit (F) to 930 F, and mean daily winter temperatures range from 34. F to
570 F. The growing season is primarily from April through October. Precipitation
ranges from 5 inches per year along the northern boundary of the Valley to 10
inches per year along the southern boundary. Historical precipitation for the
Lancaster area is shown on Figure 3-2.
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HYDROL oGie FEA TURES

Surface water and groundwater features of the Antelope Valley are discussed
below.

Surface Water

The Antelope Valley is a closed basin. Surface water from the surrounding hills and
from the Valley floor flow primarily toward three d.ry lakes on Edwards AFB:
1) Rosamond Lake, 2) Buckhorn Lake and 3) Rogers Lake.

Surface water flows are carried by ephemeral streams. The most hydrologically
significant streams begin in the San Gabriel Mountains in the southwestern edge of
the Valley and include, from east to west, Big Rock Creek, Little Rock Creek, and
Amargosa Creek. (See Plate 1.) Except during the biggest rainfall events of a
season, surface water flows toward the Valley from the surrounding mountains,

quickly percolating into the stream bed and recharging the groundwater basin.
Surface water flows that reach the dry lakes are generally lost to evaporation. It
appears that little percolation occurs in the Valley other than near the base of the
surrounding mountains due to impermeable layers of clay overlying the groundwater
basin. USGS estimates that nearly 1.4 million acre-feet of surface water in the
Valley is lost to evapotranspiration each year (USGS, 1987).

The Little Rock Creek is the only developed surface water supply in the Valley. The
Little Rock Reservoir, jointly owned by Palmdale Water District (PWD) and Litte
Rock Creek Irrigation District (LCID), collects run-off from the San Gabriel
Mountains. (See Plate 1.) The Dam currently has a useable storage capacity of
600 acre-feet of water; however, PWD and LCID are planning modifications to the
dam which will increase the storage capacity to 3,500 acre-feet. These
modifications are scheduled for completion in 1994. Historically, water stored at
the Little Rock Dam has been used directly for agricultural uses within LCID's
service area and for municipal and industrial (M&I) uses within PWD's service area
following treatment at PWD's water purification plant.

Groundwater

The Antelope Valley Groundwater Basin is comprised of two primary aquifers:
1) the principal aquifer and 2) the deep aquifer. The principal aquifer, an
unconfined aquifer, actually provided artesian flows in 1909. Separated from the
principal aquifer by clay layers, the deep aquifer is generally considered to be
confined. In general, the principal aquifer is thickest in the southern portion of the
Valley near the San Gabriel Mountains, while the deep aquifer is thickest in the
vicinity of the dry lakes on Edwards AFB.

The Antelope Valley Groundwater Basin is divided into twelve subunits as shown
on Plate 1. The subunits are Finger Buttes, West Antelope, Neenach, Willow
Springs, Gloster, Chaffee, Oak Creek, Pearland, Buttes, Lancaster, North Muroc,
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and Peerless. Studies performed by the USGS and the State Department of Water
Resources (DWR) indicate that groundwater levels appear to be generally dropping
in the eastern areas of the basin and rising in the western areas. Groundwater
quality is excellent within the principal aquifer but degrades toward the northern
portion of the dry lake areas. Considered to be generally suitable for domestic,
agricultural, and industrial uses, the water in the principal aquifer has a total
dissolved solids (TDS) concentration ranging from 200 to 800 milligrams per liter
(mg/L). The deeper aquifers typically have higher TDS levels. Hardness ranges
from 50 to 200 mg/L and high fluoride, boron, and nitrates are a problem in some
areas of the basin. The groundwater in the basin is used for both agricultural and
M&I uses.

LAND USE

Historically, land uses within the Valley have focused primarily on agriculture;
however, the Valley is in transition from predominantly agricultural uses to
predominantly residential and industrial uses. USGS's 1994 draft report indicates
that agricultural land use has decreased from 73,000 acres in the early 1950s to
12,854 acres in 1993. The USGS (1994a) cites the DWR prediction that
agricultural land use will decrease to approximately 900 acres in 2020. Historically,
crops grown in the Valley have included alfalfa, wheat, barley and other livestock
feed crops. In recent years, onions, turf and orchards have become more
prominent. Broken down by the various types of crops, acreages in 1993 were
6,124 acres for alfalfa, 955 acres for pasture and turf, 835 acres for grain, 32
acres for field crops, 2,645 acres for truck crops and 2,263 acres for deciduous
trees.

The increase in residential land use is evident from the population growth in the
Valley which is discussed in the next section. With significantly lower prices than
in Southern Los Angeles County, the Valley housing market has seen an increase in
commuters to the Los Angeles area. '

Industrial land use in the Valley consists primarily of manufacturing for the
aerospace industry and mining. Edwards AFB, and the U.S. Air Force Flight
Production Center (Plant 42) provide a strong aviation and military presence.
Reductions or realignments in the defense industry could adversely affect this
presence. Mining of Borate in the northern areas of the Valley and salt extract,
rock, gravel and sand in the southern areas of the Valley contribute to the Valley's
industrial land uses.

POPULA TION

Historically, growth in the Antelope Valley proceeded at a slow pace until 1985.
However, between 1985 and 1990, the growth rate increased approximately
1,000 percent from the average growth rate between the years 1956 to 1985.
(See Figure 3-3.)
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Historical and projected population for the Antelope Valley are shown in Table 3-1
and depicted on Figure 3-4. Population data and projections were based primarily
on information presented in the USGS 1994 draft report. USGS 2010 and 2020
projections for the Antelope Valley were provided by the DWR in a preliminary draft
of Bulletin 160. However, in the Bulletin 160 draft dated November 1993, DWR
revised the projections. Table 3-1 reflects these revisions. Projections indicate that
approximately 986,000 people will reside in the Valley by the year 2020. This
represents an increase of approximately 278 percent from the 1990 population.
Areas of concentrated population within the Valley include Lancaster, Palmdale,
Edwards AFB, Rosamond, Mojave, and Boron.

It is noted that population forecasting is not an exact science due to an element of
uncertainty to whether or not the projections will be truly realized. Additionally, the
population projections used in this report were obtained from sources that may
have been influenced by the rapid growth that occurred in the Valley just prior to
1990. (See Figure 3-3.)

TABLE 3-1

ANTELOPE VALLEY
HISTORICAL AND PROJECTED POPULATION

Lancaster

1980

48,027 97,291 21 2,138 (2) 269,558

12,277 68,842 245,341 (3) 326,815

8,554 7,423 7,671 7,671

2,869 9,969 (4) 39,256 (5) 52,696

2,886 3,79318) 8,737 11,209

2,815 2,903 3,071 3,155

46,922 70,179 (61 221,787 (61 314,896(61

124,350 260,400 738,000 (7) 986,000171

Palmdale

Edwards AFB

Rosamond

Mojave

Boron

Other

Total
(1 ) Extrapolated based on 1990 and 2010 populations except for Palmdale, Edwards AFB.

Rosamond and Other. Palmdale is extrapolated based on 1993 and 2010 populations.
Rosamond is extrapolated based on 2000 and 2010 populations. Edwards AFB 2020
population is maintained at 2010 level and Other is the difference between the total and the
areas of concentrated population.
From SCAG 1993 population projections.
Average of City of Palmdale's General Plan projections and SCAG's 1993 projections.
Interpolated based on 1980 and 1993 populations.
Average of County of Kern's Rosamond Specific Plan projections and projections based on
proposed Desert Highlands development.
Difference between total and the areas of concentrated population.
From DWR's November 1993 Draft California Water Plan Update (Bulletin 160).
From Kern Council of Governments.

(2)
(3)
(4)
(5)

(6)
(7)
(8)
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Projections to 2010 for Edwards AFB, Mojave, and Boron presented in the USGS
report were utilized in Table 3-1, and revisions are described in the following
sections. Population for Edwards AFB in the year 2020 was assumed to remain at
the projected 2010 population. Projections to 2020 for Mojave and Boron were
extrapolated from the actual 1990 and projected 2010 populations. USGS
projections for Palmdale, Lancaster, and Rosamond were revised and are described
in Table 3-1.

Descriptions of the method, assumptions and sources u~ed to estimate the
projections are discussed below.

Palmdale

Three population projections were done for the City of Palmdale. (See Figure 3-5.)
The high curve was based on the City of Palmdale, January 25, 1993. "General
Plan." The City projected a population of 264,215 people by the year 2010.
Based on this projection and the estimated 1992 population of 84,238, population
for 2020 was extrapolated. The low curve was based on the Southern California
Association of Government (SCAG) 1993 estimates of 161,203 person in 2000
and 226,465 persons in 2010, extrapolated to 2020. An average of the high and
low curve provided a medium curve. The medium curve was selected for use in
this report.

Lancaster

Three population projections were done for the City of Lancaster. (See Figure 3-6).
The method used for estimating projections was obtained primarily from the City of

Lancaster 1992 "State of the City Report" (SOC Report). The SOC Report provided
a low, medium and high curve based on the average growth rate experienced by
the City between 1980 and 1990 (low curve), the average growth experienced by
the City between 1985 and 1990 (medium curve), and SCAG 1989 estimates (high
curve). The average growth for the three curves were 4,071, 6,407, and 7,274
persons per year respectively.

The City's average growth rates for the three curves in the sac Report have been
revised for the purposes of this report for the following reasons: 1) the SOC Report
used an estimate of 88.732 for the 1990 population but the U. S. Census Bureau

reports a 1990 population of 97,291 (Department of Community Development,
1993), and 2) in 1993 SCAG decreased its population estimates for Lancaster.

Using the most recent data available, the low curve was revised and is based on an
average growth of 4,941 persons per year between 1980 and 1990. The medium
curve is based on SCAG 2000 and 2010 estimates of 152,280 and 212,138,
respectively, and extrapolated to 2020 based on an average growth rate of 5,742
people per year (average growth rate between 1990 actual and 2010 projected
population).
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The high curve is based on the City's average growth of 8,307 people per year
between 1985 and 1990. The medium curve was selected for use in this report.

Rosamond

Three population projections were done for the area of Rosamond. (See Figure 3-
7.) The low curve was based on the 1993 population of 12,095 provided by
Rosamond Community Services District (RCSD), and 2000 and 2010 population
estimates of 20,000 and 32,500, respectively, provided in the County of Kern
1992 "Rosamond Specific Plan." Population for 2020 was extrapolated based on
2000 and 2010 population estimates. The high curve was based on an assumption
that approximately 7,000 homes from the proposed Desert Highlands development
wil be inhabited by the year 1998. This translates to approximately 28,800 people
residing in Rosamond in 1998. Population to 2020 was extrapolated based on the
1980 and projected 1998 population. An average of the low and high curves
provided a medium curve. The medium curve was selected for use in this report.
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CHAPTER 4

ASSESSMENT OF WATER RESOURCES

This chapter assesses the ability of available water resources within the Antelope
Valley to meet the water demands of the Valley through the year 2020. Elements
of the chapter include a description of water demands and supplies, an evaluation
of the reliability of water supplies, an assessment of the effe~ts of State Water
Project deliveries on groundwater levels, and an assessment of the effects on
groundwater levels due to transition from a predominantly agricultural area to a
predominantly urban area.

WA TER DEMANDS

The following section discusses historical, current and projected water demands for
the Antelope Valley. The United States Geological Survey (USGS) draft "Land Use

and Water Use in the Antelope Valley, California" dated March 14, 1994 (1994
Draft Report) is the primary source of information for the Water Demands and
Water Supplies sections. '
Historical Demands

Historical water demands were 192,600 acre-feet in 1975, 246,000 acre-feet in
1980, 167,000 acre-feet in 1985 and 144,000 acre-feet in 1989 (USGS, 1994a).
Water demands decreased between 1950 to late 1980s due to decreasing irrigated
acreage. However, due to the population growth beginning in the mid 1980s,
water demands are increasing. Approximately 63 percent of total recorded water
demands in 1990 were met by public water suppliers (USGS, 1994a).

Current and Projected Demands

Projected water demands for the Antelope Valley are shown on Figure 4-1.
Projections were based on the summation of the individual water demand
projections for the City of Palmdale, City of Lancaster, Rosamond Community
Services District (RCSD), Other and AgriculturaL. These individual water demand
projections are presented on Figures 4-2 to 4-6. Water demand projections to the
year 2020 for the various cities\communities\categories are described below. Low,
medium and high water demand projections are based on low, medium and high
population projections presented in Chapter 3.

City of Palmdale. Water demand projections for the City of Palmdale are based on
a per capita demand of 0.32 acre-feet per person per year derived from 1993
population and water use data from Palmdale Water District (PWD) and applied to
the low, medium, and high population projections.

4.1 934620.00
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Citv of Lancaster. Water demand projections for the City of Lancaster are based on
a per capita demand of 0.35 acre-feet per person per year derived from information
provided in the City of Lancaster 1992 State of the City (SOC) report and applied to
the low, medium, and high population projections. (The City of Lancaster water
demand is consistent with the Los Angeles County Waterworks water demand of
0.32 to 0.34 acre-feet per person per year.)

RCSD. Water demand projections for the RCSD are based on a per capita demand
of 0.17 acre-feet per person per year derived from 1993 population and water use
data from RCSD and applied to the low, medium, and high populatio.ns.

Other. Water demand projections for the Other category are based on a per capita
demand of 0.41 acre-feet per person per year derived from 1990 population and
water use data provided by the Antelope Valley United Water Purveyors
Association and applied to the population projection presented in Chapter 3. The
Other category includes Edwards Air Force Base (AFB), Mojave, Boron and Other
from Table 3-1.

Aqricultural. As shown in Table 4-1, current and projected 2020 agricultural water
uses in the Antelope Valley are approximately 59,000 acre-feet and 39,100 acre-
feet respectively. Current agricultural acreage were obtained from the USGS's
1994 Draft Report. Estimates of agricultural acreage for the year 2020 are based
on the acreage that would be necessary for reclaimed water use (i.e., identified as
high potential reclaimed water users in Chapter 6 plus half of the existing
agricultural acreage (not including the high potential reclaimed water users). Water
demands are based on typical water use data obtained from the Soil Conservation
Service.

A VA/LABLE WA TER SUPPLIES

Available water resources in the Antelope Valley consists of local groundwater,
surface water from Little Rock Reservoir, imported water from the State Water
Project (SWPj, and reclaimed water. Stormwater runoff, although not presently
managed well or used, is a resource that has potential for greater use in the
Antelope Valley (USGS, 1994a). This chapter focuses on water supplies from
groundwater, Little Rock Reservoir, SWP and reclaimed water. A brief description
of historical, current and projected water supplies for the Valley is presented below.

Historica/ Supplies

The total available water deliveries for the Antelope Valley were 192,600 acre-feet
in 1975, 246,000 acre-feet in 1980, 167,000 acre-feet in 1985 and 144,000 acre-
feet in 1989 (USGS, 1994a). Historical water supplies were made of a combination
of local surface water from Little Rock Reservoir, SWP water, groundwater, and
reclaimed water. Groundwater has supplied between 50 to 90 percent of the total
annual water supply in the Antelope Valley in recent years. This may be due in part
,to the recent drought condition which affected deliveries from the SWP and

4.2 934620.00



TABLE 4-1

CURRENT AND PROJECTED AGRICULTURAL LAND AND WATER USE
IN THE ANTELOPE VALLEY

" ..",.....I.,'"'.'N~t...,,.. HGf'oss . ........ ","..

Ahny#1
P""'"'"' ,,"..

AhtlÜäl'.'
~¡t~~r

.. ....., .... ...... ...... .......... .....
.Watèf, )YV~ter... "". ...... ,"....""""..." ".........

unn(3)
ie:~~~2~~l:i

l.se(2) ..........
''':''''''.,se:,.'.:"".

(Ú'1ches) n ''(åcre~feetJåêre).

1993 Irrigated Crops

Alfalfa 6,124 48.55 6.2 37,969
PasturelTurf 955 41 .18 (5) 5.3 5,062
Grain 835 10.73 1.4 1,169
Field Crops 32 10.73 1 .4 45
Truck Crops 2,645 17.02 2.2 5,819
Deciduous TreesNines 2,263 29.67 (6) 3.8 8.599

Total 12,854 58,663

2020 Irrigated Crops

Alfalfa 4,639 (7) 48.55 6.2 28,762
PasturelTurf 595 (7) 41.18 (5) 5.3 3,154
Grain 613 (7) 10.73 1 .4 858
Field Crops 16 (7) 10.73 1 .4 22
Truck Crops 1,323 (7) 17.02 2.2 2,91 1

Deciduous TreesNines 900 (8) 29.67 (6) 3.8 3.420

Total 8,086 39,127

(1) From USGS 1994 draft report "Land Use and Water Use in the Antelope Valley, California", Table 1.
(2) From USDA Soil Conservation Service (SCS). Rainfall occuring during the growing season is

assumed to be insignificant.
(3) Net annual water use divided by an irrigation efficiency factor of 0.65 and converted to acre-feet ¡acre.
(4) Acreage multiplied by the gross annual water use.
(5) Average of pasture and turf net annual water use as provided by SCS.
(6) Average of almonds, orchards, pecans, pistachios, and walnuts net annual water use as provided

by SCS.
(7) Assumed to be the sum of the estimated acres to be served reclaimed water, and half of the 1993

crop acreages (excludes estimated acreage to be served reclaimed water).
(8) From USGS 1994 draft report, Table 1. Estimate provided to USGS by DWR.

934620.00



diversions from the Little Rock Reservoir. The following sections describes
historical water supplies for the Valley.

Groundwater. Historically, groundwater has been the primary water supply source
for the Antelope Valley. Groundwater pumpage for the Los Angeles County portion
of the Antelope Valley peaked in 1956 with 268,000 acre-feet, followed by a
decline to 45,000 acre-feet in 1983 (USGS, 1994a). Since 1983, groundwater use
increased to a high of 91,000 acre-feet in 1991. However, estimates of total
pumpage may be low due to incomplete data obtained from the California State
Water Resources Control Board. Apparently, all registered well owners in the Los
Angeles County portion of the Antelope Valley have not consistently reported
annUal pumpage. In addition, pumpage data for much of the Kern County portion
of the Valley were not available.

State Water Proiect. SWP deliveries to the Valley began in 1972. The Antelope
Valley - East Kern Water Agency (A VEK), PWD, and Little Rock Creek Irrigation
District (LCID) provide SWP water to the Antelope Valley. As shown in Table 4-2,
deliveries peaked in 1981 with approximately 80,000 acre-feet. Since 1981
however, deliveries have ranged between 14,000 and 58,000 acre-feet per year.
SWP entitlements are also shown in Table 4-2. Between 1976 and 1982, total
deliveries ranged between 19 and 92 percent of the total entitlements. Between
1983 and 1992, total deliveries ranged between 9 and 69 percent of the total
entitlements.

Little Rock Reservoir. Historically, the available storage from Little Rock Reservoir
was 600 acre-feet. As shown in Table 4-3, diversions from the reservoir ranged
from 310 to nearly 7,700 acre-feet from 1956 to 1990. Current modifications to
the dam are anticipated to increase the storage capacity to 3,500 acre-feet.

Reclaimed Water. Wastewater influent reached nearly 21,000 acre-feet in 1990
(USGS, 1994a). The combined wastewater flows from Edwards AFB, the City of
Palmdale and the City of Lancaster contributed to approximately 92 percent of the
21,000 acre-feet. According to the USGS, approximately 6,000 acre-feet was

reused for irrigation and wetlands in 1990, and nearly 5,500 acre-feet was used for
land disposaL. Historical average daily flows from the Palmdale, Lancaster,
Rosamond, and Edwards AFB Water Reclamation Plants (WRPs) are shown in Table
6-2.

Current and Projected Supplies

Table 4-4 shows the potential current and projected water supplies in Antelope
Valley. As shown in the table, the potential current water supply ranges between
212,900 and 240,800 acre-feet, and the potential 2020 water supply ranges
between 275,700 and 303,600 acre-feet. The only difference between the current
and 2020 potential supply is the reclaimed water supply, which is expected to
increase as the population in the Valley increases. The water supplies identified in
Table 4-4 do not include potential reductions in deliveries due to hydrologic
conditions. A brief description of each supply source is presented below.

4.3 934620.00



TABLE 4-2

HISTORICAL DELIVERIES AND ENTITLEMENTS
(AVEK, PWD AND LCID)

:

.",AY€lf " AY§K"" I')/Vp , .', rçiap . '.',' ",rC1D ," p,

'DellV~rr~s Entltreiifeh(s/ : lJ~/iveries : : f?e/lvefies
EntiteTTellts

,.(itçriHfèet)"... (åJ:/'edeetl :(iiêi:~~fi/et), . ",lncfe~fe,etl\ : läëllJ;;~(#J

1972 53 20,000 0 1,620 338 170
1973 20 25,000 0 2,940 290 290
1974 1,259 30,000 0 4,260 400 400
1975 8,068 35,000 0 5,580 520 520
1976 27,782 44,000 0 6,900 589 640
1977 11,202 50,000 0 8,220 111 730
1978 44,137 57,000 0 9,340 208 920
1979 60,493 63,000 0 10,260 133 1,040
1980 72,407 69,200 0 11 ,180 191 1,150
1981 79,375 75,000 0 11,700 1,270 1,270
1982 50,291 81 ,300 0 1 2,320 0 1,380
1983 32,961 87,700 0 1 2,940 38 1,500
1984 32,662 35,000 0 13,560 1 1,610
1985 37,064 40,000 1,558 14,180 0 1,730
1986 32,449 42,000 3,096 14,800 163 1,840
1987 34,094 44,000 5,379 1 5,420 1,080 1,960
1988 34,079 46,000 1,770 16,040 419 2,070
1989 45,280 125,700 9,009 16,660 971 2,190
1990 47,206 132,100 8,608 17,300 1,747 2,300
1991 9,568 138,400 3,914 17,300 522 2,300
1992 37,490 138,400 6,600 17,300 1,143 2,300

Source: Department of Water Resources "Management of the California State
Water Project", Bulletin 132-92, December 1992. '

Groundwater. Groundwater is estimated to have a natural recharge amount of
approximately 31,200 to 59,100 acre-feet per year (USGS, 1993). Average natural
recharge estimates from previous investigations were obtained by the USGS and
adjusted according to factors such as diversion, evapotranspiration, and similar
drainage area (natural recharge estimates from various investigations were
calculated based on different interpretations of surface water drainage areas).

State Water Proiect. SWP entitlements for the Antelope Valley are currently
estimated to be approximately 153,800 acre-feet. The entitlements of AVEK, PWD
and LCID are 138,400, 17,300, and 2,300 acre-feet per year respectively. A small
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TABLE 4-3

HISTORICAL DIVERSIONS FROM LITTLE ROCK RESERVOIR

,PWf)Di~ersions ,
laere4eet) " "

"lCID ".
'DiVersions'
"latre4eetJ

. ..... ... ..... .. . ..
TÔta/DiyersÎoiis .'...

(âêréqeet)" ,".

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

2,422
1 ,752
2,434
1 ,311
385

o
5,534
136
262

1 ,318
o
o

3,150
2,105
1,396
1,389
1,360
1,523
938

1,586
1,151
468

2,024
913
913

1,638
1,680
714
927

1 ,460
332

o
1,330
1 ,400
110

1,869
117

2,436
2,041
609
386

2,142
979

1,842
1,739
1,922
2,534
1,741
2,261
1,849
1,663
1,587
1,672
1,651
1,513

NA
NA

1,688
1,950
1,950
1,040
1,604
1,199
1 ,464
1,375
1,250
1,000
1,000
700
200

4,291
1,869
4,870
3,352
994
386

7,676
1,115
2,104
3,057
1,922
2,534
4,891
4,366
3,245
3,052
2,947
3,195
2,589
3,099
1,151
468

3,712
2,863
2,863
2,678
3,284
1,913
2,391
2,835
1,582
1,000
2,330
2,100
310

Source: Law Environmental "Water Supply Evaluation, Antelope Valley, California",
for Palmdale Water District, November 25, 1991.
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portion of A VEK entitlements have historically been delivered to areas outside the
Antelope Valley borders. Based on information provided by A VEK, it is estimated
that approximately 3 percent of historical deliveries made to A VEK did not serve the
Antelope Valley. For this report, it is assumed that 3 percent of future deliveries
made to A VEK will continue to serve areas outside the Valley borders.

TABLE 4-4

POTENTIAL ANNUAL WATER SUPPLY
FOR THE ANTELOPE VALLEY (1)

. .... ." ....... ..", .... ... "... . ...... .... .
"'1!:93PåtentfahSúI.. '',' ,. ',.,.,.,.,. ..,..." .....".,:,,''p Y..

.',.. (åcfè~(e~tL '

... . ...... . ... ... ..
2020'kôfefitiâ/SYf)P1Y :'

(clpm+teeU " ,,' ,',

Groundwater (2) 31,200 to 59,100 31,200 to 59,100

State Project Water
AVEK (3)
LCID
PWD

Subtotal

134,200
2,300

17 .300
153,800

134,200
2,300

17 .300
153,800

Little Rock Reservoir (4) 7,000 7,000

Reclaimed Water (5) 20,900 83,700

Total (6) 212,900 to 240,800 275,700 to 303,600

(1 ) Supplies listed have not been adjusted to account for potential reductions in deliveries due to
hydrologic conditions.
Estimates of natural recharge from USGS "Study Plan for the Geohydrologic Eveluation of
Antelope Valley, and Development and Implementation of Ground-Water Management Models."
Based on historical deliveries of approximately 3 % to areas outside the Antelope Valley.
subtracted from A VEK's total entitlement of 138.400 acre-feet per year.
PWD estimates that average yield from the reservoir following modifications to the dam will be
7,000 acre-feet per year.
The numbers shown are current and projected production for Palmdale, Lancaster, Rosamond,
Edwards AFB, and Mojave WRPs.
Potential useable stormwater is not included in the total.

(2)

(3)

(4)

(5)

(6)

Little Rock Reservoir. Available storage from Little Rock Reservoir was 600 acre-
feet. Modifications to the Litte Rock Dam are anticipated to increase the storage
capacity to 3,500 acre-feet. According to the PWD, the average annual yield from

the new reservoir is estimated to be approximately 7,000 acre-feet.

Reclaimed Water. Table 4-5 lists the wastewater treatment facilities in the
Antelope Valley with the 1993 and projected 2020 reclaimed water flow. Current
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TABLE 4-5

RECLAIMED WATER SOURCES

, , . . . . .
',FacilityName .,.' ",1993..." Projected.

I. ..Currer,tUsers,ofRecli1imedWåter '.
, F/ow. ..' "2()20 ...
.. ,. (mgd) Flow

.

i., .:.... ",..( '.", ,"..lmgclF ',., .
" , ..

Palmdale WRP 7.4 37.2 Los Angeles City Department of Airports
Pistachio Farm
Chestnut Farm

Christmas Tree Farm
Landscape Plant Farm
Barley Farm

Lancaster WRP 8.4 29.8 Apollo Lakes County Park - Aquatic Park
Piute Ponds - Wetlands
Nebeker Ranch - Alfalfa Farm

Rosamond WRP 0.8 3.0 None

Edwards AFB WRP 1.7 2.5 None

Mojave WRP (1) 0.4 2.2 None

Plant 42 WRP (2) 0.25 0.25 None

Desert Lake WRP 0.08 0.4 None
(3)

Boron WRP (1) 0.12 0.6 None

Edwards AFB 0.05 0.05 None
Missile Test Site

WRP (2)

Edwards AFB N. 0.075 0.075 None
Base WRP (2)

Boron Federal 0.01 0.01 None
Prison WRP (2)

Total 19.29 76.09 N/A
(1) Projected reclaimed water supply is based on MOjave WRP's 1990 flow per capita (180

gallons/capita/day) applied to 2020 projected population.
Projected reclaimed water supply is assumed to remain the same as existing supply.
Projected reclaimed water supply is based on Mojave WRP's historical growth rate of 0.0124
million gallons per day per year (1980-1993).
Not Applicable.

(2)
(3)

N/A

934620.00



users, if any, are also listed. As shown in the table, 1993 and projected 2020
reclaimed water flows are estimated to be approximately 19.29 (21,600 acre-feet
per year) and 76.09 million gallons per day (mgd) (85,200 acre-feet per year)
respectively. Reclaimed water from the Palmdale WRP is currently used on the
Department of Airport (DOA) property. A portion of the flow is used at various
farms on the property. The remaining flow is currently spread over the 2600 acres
of DOA land. Reclaimed water from the Lancaster WRP is used at Nebeker Ranch
to irrigate alfalfa crops. A small portion is used at the Apollo Lake County Park,
and the remaining flow is currently diverted to Piute Ponds.

The Palmdale, Lancaster, Rosamond, Edwards AFB, and Mojave WRPs represent
the plants with the highest probability of developing a reclaimed water system. The
combined 1993 and projected 2020 flow from these five plants represent nearly 98
percent of the total potential reclaimed water supply for the entire Valley and is
estimated to be 18.7 mgd (20,900 acre-feet per year) and 74.7 mgd (83,700 acre-
feet per year) respectively.

RELIABILITY OF WA TER SUPPLIES

Figure 4-7 depicts the high and low water supply projection along with the low,
medium and high water demand projection for the Valley to the year 2020. The
high and low water supply projection are based on Table 4-4 with one exception;
the potential reclaimed water supply listed in Table 4-4 for 1993 and 2020 is not
included. Instead, the reclaimed water supply for both 1993 and 2020 is taken as
the current reclaimed water use (approximately 6,500 acre-feet). Therefore, the
1993 and 2020 potential supply ranges between 198,500 and 226,400 acre-feet
per year. For purposes of the reliability analysis, the high supply curve and medium
demand curve are selected. (See Figure 4-8.) The supply curve does not take into
account the issue of reliability and the effects that reliability will have on the yield
of each water supply source. The following section assesses the reliability of SWP
water, Little Rock Reservoir water and reclaimed water. Groundwater is considered
100 percent reliable when the amount considered available for withdrawal is less or
equal to the estimated natural recharge amount.

Re/iability of SWP Supply

The Department of Water Resources (DWR) utilizes a computer model called
DWRSIM to simulate operation of the SWP. The model operates the SWP on a
monthly basis, using the actual hydrology from 1922 through 1992. The output of
the model provides an estimate of annual quantities of water that could be available
to meet SWP entitlement requests. The model takes into account many variables
and assumptions such as minimum Delta outflow requirements, facility
improvements, and pumping operation at the Delta export pumps. The most
significant factors that affect the SWP supply estimates are the future demand,
Delta environmental requirements and future SWP facilities. Total entitlement of all
SWP contractors is 4.2 million acre-feet per year.
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The reliabilty of SWP water is currently undergoing significant changes. Pending
actions from federal requirements are currently being discussed that will
significantly impact future SWP water supply. Biological opinions have been issued
under the Endangered Species Act which will affect operation of the Delta. In
February 1993, the National Marine Fisheries Service (NMFS) issued a biological
opinion concerning the operation of the Central Valley Project (CVP) and SWP for
winter-run chinook salmon. In February 1994, the United States Fish and Wildlife
Services (FWS) issued their biological opinion concerning operation of the CVP and
SWP for the Delta smelt. Both species have been listed under the State and Federal
Endangered Species Acts. These opinions are intended to restrict pumping at the
SWP and CVP export pumps in the Delta. In addition to the Delta pumping
restrictions, the Environmental Protection Agency (EPA) issued a draft proposal for
additional flow requirements in December 1993 under the Clean Water Act. The
EPA is considering establishing stricter Bay/Delta water quality standards.

Figure 4-9 shows the SWP delivery capability for year 2020 with existing and
Level 1 water supply management programs. Level 1 Water Management Programs
include the South Delta Water Management Program (interim), Kern Water Bank
(underground storage), Los Banos Grandes Facilities (open storage south of the
Delta) and Long Term Delta program. The curves do not include pending federal
requirements discussed above. As shown on Figure 4-9, with existing facilities, the
SWP will be able to meet its requirements of 4.2 million acre-feet about 20 percent
of the time. Level 1 Water Management Programs wil enable the SWP to meet its
requirements about 75 percent of the time.

Figure 4-10 shows the SWP delivery capability for year 2000 with existing facilities
and Federal requirements. With these requirements, it is anticipated that the SWP
will not be capable of ever delivering the full entitlement of all of the contractors.
Based on Figure 4-10, the percentage of time that SWP delivery request anticipated
to be met is summarized in Table 4-6. The DWR notes that "due to significant
uncertainties regarding how Delta impacts will be allocated among all water users,"
several key factors related to implementation of the Federal Delta ,standards have
not been considered in Figure 4-10. Not all of the criteria required by the NMFS
and FWS in their biological opinions are included in Figure 4-10. The most
significant criterion not modeled is the "take" limit at the SWP and CVP export
pumps in the Delta. "Take" is defined as the maximum number of fish that can be
killed by Delta pumping during certain periods. If "take" limits are exceeded for
winter-run chinook salmon and Delta smelt, pumping can be restricted. The
DWRSIM model does not account for pumping restrictions that might occur if
"take" limits are exceeded.

Additionally, the Coordinated Operation Agreement (COA) between the CVP and
the SWP is also not accounted for on Figure 4-10. The COA is an agreement
between the United States Bureau of Reclamation and the DWR that establishes the
basis for how the CVP and the SWP will be operated. The COA ensures that each
project receives an equitable share or negotiated amounts of water supplies from
the Central Valley's supply. If Federal requirements are enacted, the sharing

4.7 934620.00
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responsibility assumptions used in the program will change due to changes in the
operating criteria of the system. As the new regulations are developed, the DWR
wil attempt to analyze the potential impacts in its modeL. It is anticipated that new
Delta environmental requirements will decrease the estimated SWP supply from that
shown in Figure 4-10.

Figure 4-10 assumes existing SWP facilities. According to the DWR, additional
future SWP facilities are anticipated to increase the estimated SWP supply,
however, until the various Delta issues are resolved, the feasibility of constructinø
additional SWP facilities and accurately estimating the increased water supply from
such facilities is difficult to determine. It is anticipated that new facilities wil
increase the reliability and delivery capability of the SWP supply.

TABLE 4-6

PROBABILITY OF WATER SUPPLIES

,PrObäbilÎty ÇU'i~"t ,
, ''iSiïiH#ted "

d$fi/¥/Y, ',',.
, (B(;tê"leeP"

~p~o "",',,,
"...'E#i!,,RtiH"..',
,SÎ/iliiiý '. "..,'. ,

(~l;'tfltJ~tt ",'

Groundwater
1 00% probability of getting 100% of potential supply

Little Rock Reservoir
50% probability of getting at least 100% of potential supply
80% probability of getting at least 64% of potential supply
90% probability of getting at least 30% of potential supply

59,100 59,100

116,800 116,800
77,000 77,000
46,200 46,200

7,000 7,000
4,500 4,500
2,100 2,100

6,500 6,5QO

State Water Project
50% probability of getting at least 76% of potential supply
80% probability of getting at least 50% of potential supply
90% probability of getting at least 36% of potential supply

Reclaimed Water
100% probability of getting 100% of potential supply (current)

Reliability of Little Rock Reservoir Supply

Figure 4-11 shows the yield capability of Little Rock Reservoir. The reliability
analysis for the Litte Rock Reservoir water supply was based on the maximum yield
from the reservoir using actual hydrology from 1954 to 1993. To obtain the annual
yield from the Reservoir, estimates for beginning storage, inflows, evaporation,
diversions, overflows and ending storage volume were calculated on a monthly
basis. The total annual diversions were the sum of the monthly diversions.

PWD provided information on operational constraints for the modeL. One constraint
is a limitation on diversions to the maximum channel capacity between Little Rock

4.8 934620.00
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Reservoir and Lake Palmdale. The second constraint is a minimum pool of 500
acre-feet of storage for recreational purposes from January through Labor Day.
Starting with the beginning storage volume, inflow from Little Rock Creek and
Santiago Creek was added. Streamgage data from Little Rock Creek (No. L 1-R) and
Santiago Creek (No. F125-R) was obtained from the Los Angeles County
Department of Public Works. Evaporation was deducted using DWR's
evapotranspiration curves and PWD's data for storage volume and surface area. If
the amount left in the reservoir was greater than the overflow volume of the
Reservoir, the difference was assumed to overflow. The amount left in storage
(minus the minimum 500 acre-feet recreational storage) was assumed to bediverted. '
Assuming 1954 to 1993 hydrology, the analysis projects annual diversions ranging
between 1,170 to 25,300 acre-feet per year. PWD estimates an annual average

yield of 7,000 acre-feet from the Reservoir. Therefore, although the analysis
indicated potential diversions greater than 7,000 acre-feet, this report assumes
7,000 acre-feet as the maximum annual yield. The result of the analyses is shown
on Figure 4-11 and summarized in Table 4-6. Based on the analysis, Little Rock
Reservoir can yield 7000 acre-feet or 100 percent of the supply at least
50 percent of the time.

Reliability of Reclaimed Water Supply

The reliability analysis for reclaimed water is based on wastewater influent from
1970 to 1992. Historical wastewater production from the Palmdale and Lancaster

WRPs divided by historical population for the two cities provided wastewater
production per capita. This unit production of wastewater from 1970 to 1992
ranged from 0.09 to 0.13 acre-feet per person per year. Figure 4-12 represents the
frequency that the unit production of reclaimed water exceeded a given value.
Figures 4-13 and 4-14 are based on Figure 4-12 and the 1993 and 2020 population
estimates for the Valley. Based on this analysis, the wastewater treatment plants
in the Valley could reliably produce 20,900 acre-feet per year in 1993 and 60,000
acre-feet per year in the year 2020. However, because the potential reclaimed
water supply for both 1993 and 2020 is taken as the current reclaimed water use
(approximately 6,500 acre-feet), the reclaimed water supply is considered
100 percent reliable. This is summarized in Table 4-6.

Reliability of A vailab/e Water Supplies

Figure 4-15 depicts the yield capabilities of the combined water supplies for the
Antelope Valley. The graphs are based on the combined probabilty of available
water supplies. However, because groundwater and reclaimed water have a

100 percent reliability, weighted averages were used to compute the reliability of
the aggregate water supply. As mentioned previously, the potential water supply is
225,900 acre-feet per year (assuming a high estimate for the groundwater supp1y).
From Figure 4-15, the probability of receiving 100 percent of the supply is
approximately 29 percent. As the probability increases, the yield capability

4.9 934620.00
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CHAPTER 5

WATER CONSERVATION

Although not truly a water resource, water conservation can stretch available
resources by decreasing demands. The importance of long-term conservation has
been emphasized by the recent prolonged drought and the fact that water demands
are projected to exceed available supplies in the near future. This chapter develops
and evaluates water conservation alternatives for the Antelope Valley. Elements of
the chapter include a description of the service area, discussion of current water
conservation regulations, summary of existing water conservation programs in the
Valley, description of existing and projected water demands, and discussion on
available water conservation measures as well as case studies on the effectiveness
of the most viable measures. Finally, a water conservation program for the
Antelope Valley is presented, followed by a discussion of the effects that
conservation may have on the reliability of water supplies.

SERVICE AREA

As previously described in Chapter 2 and Chapter 3, the Antelope Valley
encompasses approximately 2,400 square miles in northern Los Angeles County,
southern Kern County and western San Bernardino County. The water demands -
within the Antelope Valley are serviced by a variety of water purveyors, including
large wholesale agencies, irrigation districts, special districts providing primarily
municipal and industrial water, investor-owned water companies, mutual water
companies, and private well-owners. Land uses within the Valley have primarily
focused on agriculture; however, the Valley is in transition from predominantly
agricultural uses to predominantly residential and industrial uses. An estimated
332,000 people currently reside within the Valley. As shown in Table 3-1, it is
projected that the population will reach nearly 1,000,000 people by the year 2020.
Mean daily summer temperatures range from 630 Fahrenheit (F) to 930 F, and
mean daily winter temperatures range from 340 F to 570 F. Major communities
within the Valley include Boron, Edwards Air Force Base, Lancaster, Mojave,
Palmdale and Rosamond.

As shown in Table 3-1, it is anticipated that the City of Palmdale (Palmdale), the
City of Lancaster (Lancaster) and the Community of Rosamond (Rosamond) wil
have the largest number of people in the Antelope Valley. By the year 2020, the
populations are estimated to be 326,815, 269,558 and 52,696, respectively.
Therefore, this chapter focuses primarily on these three urban areas as well as

agricultural water uses.

WA TER CONSER VA TION REGULA TIONS

A number of federal and state regulations currently encourage water conservation.
The regulations include plumbing efficiency standards, urban water management,
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agricultural water management, and other issues such as graywater and landscape
irrigation. A brief description ofthese regulations is presented below.

Plumbing Efficiency Standards

The Energy and Policy Act of 1992 establishes efficiency standards for toilets,
urinals, faucets, and showerheads manufactured in the United States after January
1994. The Act provides some exceptions for facilities such as prisons and
commercial buildings.

The Health and Safety Code (Section 17921.3) establishes efficiency ,standards for
toilets sold or installed in California after January 1994. Section 17921.3
establishes a 1.6 gallon per flush requirement for all toilets, urinals and associated
flushometer valves sold or installed in California.

Urban Water Management Plans

The Urban Water Management Planning Act requires that urban water retailers
supplying more than 3,000 acre-feet of water per year or serving more than 3,000
customers prepare an Urban Water Management Plan (UWMP) by the end of 1985.
In 1991, the Act was amended to require that 1) the plans be updated at least
every five years, 2) the plans include additional elements, and 3) urban water
suppliers, whether serving customers directly or indirectly, prepare a plan. In
addition, the Act requires that UWMPs 1) describe and evaluate water reclamation
activities, 2) provide estimates of projected reclaimed water use, and 3) describe
findings, actions and planning relating to the use of internal and external water
audits, and incentive programs. In 1993, the Act was amended to require that the
UWMP include a Water Shortage Contingency Plan. '

The Public Utilities Commission (PUC) in Decision 90-08-055 issued on 8 August
1990, ordered all Class A water utilities to develop and file Water Management
Programs addressing long-term strategies for managing water resources. On 16
September 1992 in Decision 92-09-084, the PUC ordered that effective 1 January
1994, each Class A water utility shall as part of its next general rate case, (1) file
an updated water management program, and (2) evaluate the performance of its
water management programs.

Agricu/tura/ Water Management

The California Agricultural Water Management Planning Act requires all water
suppliers providing more than 50,000 acre-feet per year to agricultural growers in
California to prepare and submit informational reports identifying potential
agricultural water conservation programs. In addition, if water conservation
programs identified are applicable, the Act requires the suppliers to prepare and
submit a water management plan. In 1991, the Act was amended to require a
description of water recycling activities to be included in the informational reports
and water management plans.
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The Agricultural Water Suppliers Efficient Water Management Practices Act requires
the California Department of Water Resources (DWR) to establish an advisory
committee to evaluate efficient water management practices for agricultural water
suppliers. The Act establishes the mechanism for implementation of the practices.
The implementation of the practices is on a cooperative basis similar to that of the
urban best management practices.

The Agricultural Water Management regulation authorizes an agricultural water
supplier to institute a water conservation or efficient water management program.
The program may include making improvements to the supplier's facilities and
providing assistance or consultation to its customers on conservation methods.

Other Regulations

Section 14875 of the Water Code legalizes installation and retrofitting of graywater
systems in single family residences. Section 14875 authorizes cities and counties
to adopt state standards for installation of graywater systems in residential
buildings' and allows the cities and counties to adopt more stringent standards for
graywater systems, or prohibit graywater systems within their jurisdiction.

The Water Conservation in Landscaping Act establishes provisions of a model
conservation landscaping ordinance for adoption on the local leveL. The Act
requires cities and counties to adopt the state's DWR model ordinance for the
development of water efficient landscapes if the cities and counties have not
adopted their own ordinances.

EXISTING CONSER VA TION PROGRAMS IN THE ANTELOPE VALLEY

Water conservation programs existing in the Antelope Valley are primarily directed
at urban areas. These programs are provided through agencies like the City of
Lancaster, the Los Angeles County Waterworks Districts (LACWW), Palmdale
Water District (PWD) and Rosamond Community Services District (RCSD). The
Agricultural Stabilization and Conservation Service (ASCS) office provides
agricultural conservation programs for farmers and ranchers. The following section
describes both urban and agricultural conservation programs existing in the
Antelope Valley.

Urban Conservation Programs

Urban water conservation programs in the Antelope Valley include ordinances,
literature and advertising, and phased water conservation plans as described below.

Conservation Ordinances. The City of Lancaster adopted Ordinance No. 629 in
December 1992. This ordinance details landscape development specifications to
minimize use of water. The ordinance specifies acceptable water saving irrigation
systems and low water-use plant materials. The specifications apply to all new and
rehabilitating (including developer installed) landscape development projects, both
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public and private. Cemeteries, registered historical sites, and projects with a
landscaped area of less than 1,000 square feet are exempt from the ordinance.
The owner or consultant for any project requiring landscape development as part of
the project development is required to submit a Landscape Documentation Package
to the City for review. The Landscape Documentation Package will typically include
landscape and irrigation drawings, maximum water allowance calculations, irrigation
schedules, maintenance schedules, soils analysis report, an approved or tentative
grading plan, and a copy of the approved tract or parcel map.

In addition to the ordinance for landscape development specifications, the City of
Lancaster also has provisions for graywater use in its municipal plumbing code,
Ordinance No. 604. The provisions apply to the construction, alteration and repair
of existing graywater systems and to the installation of new systems (allowed in
residential occupancies only). The graywater systems supply underground irrigation
to trees and other deep-rooted plants using household water which has not come
into contact with toilet waste or wastewater from kitchen sinks, dishwaters, or
laundry tubs. Permits must first be obtained in order to construct a new graywater
system.

Similarly with the City of Lancaster, the County of Los Angeles (LA County) also
adopted landscaping and graywater ordinances. On 17 December 1992, LA County
adopted Ordinance No. 92-0135 in compliance with the Water Conservation in
Landscaping Act. The ordinance establishes a procedure for designing, installng,
and maintaining water efficient landscapes in new and rehabilitated projects.
Effective 26 September 1991, LA County's ordinance for Graywater Systems for
Residential Occupancies provides for construction, alteration and repair of
graywater systems for on-site underground irrigation of trees and other deep-rooted
plants. Both ordinances apply to the unincorporated areas of the county.

On 21 March 1991, LA County adopted a water wasting ordinance that applied to
only unincorporated areas of the county. The ordinance placed limitations on water
usage (i.e., washing down paved surfaces, excessive landscape watering, etc.).
Water purveyors serving the unincorporated area of the county and all LACWW
customers were notified of the ordinance and the $500 fine for noncompliance.
This ordinance was terminated on 1 January 1993.

As of February 1991, the PWD adopted water conservation regulations prohibiting
the use of water for hose washing of sidewalks, walkways, buildings, and
driveways. The regulations also establishes limits on a variety of water uses such
as washing motor vehicles, fillng decorative fountains, serving drinking water at
restaurants, and watering landscaped areas. The prompt repair of leaks from indoor
and outdoor plumbing fixtures by all residents is also required under these
regulations. In addition, the owner and manager of every short-term commercial
lodging facility must post a notice of a water shortage and associated compliance
measures.
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Conservation Literature and Advertisina. Produced by LACWW for the Antelope
Valley is a booklet titled" Antelope Valley Colorful Landscapes for Water
Conservation." The booklet describes how residents can develop beautiful, water
conserving landscapes through low water-use plants, efficient irrigation systems
and improved watering techniques.

LA County has been involved in various activities to raise public awareness on the
subject of water conservation. A number of public meetings were held by LA
County in conjunction with the ordinances regarding the need to conserve water.
Water conservation literature and water conservation kits were distributed at the
meetings. In addition, arrangements were made with the Lancaster Unified School
District to promote water awareness month by providing them with conservation
kits, book covers, brochures, posters, and other materials. The County also
participated in and helped sponsor the Landscaping for Water Conservation
Conference put on by the Antelope Valley College.

RCSD sends informational brochures to its customers during periods of drought
requesting its users to practice water conservation.

Phased Water Conservation Plan. LACWW has developed a set of rules intended
"to minimize the effect of a shortage of water supplies on the customers of any or
all of the Districts during a water shortage emergency." The Phased Water
Conservation Plan characterizes the percentage of water supply shortages based on
nine phases and involves the issuance of conservation surcharges to users for
quantities of water used above the set target water use for a given phase once the
supply shortage percentage has been determined. For example, if the LACWW
determines that a 20%, water shortage will be suffered for a given year, then users
will be charged normal rates for up to 80% use and will be surcharged for any use
above 80%. Calculation of the surcharges is based upon whether the user's meter
size is less than or greater than a specified size. In addition to conservation
surcharges, water users are also required to comply with additional water
conserving measures related to landscape watering as the percentage of supply
shortage increases.

Agricultural Conservation Programs

The Agricultural Conservation Program provided througn the ASCS is currently the
only available conservation program for agricultural areas in the Antelope Valley. A
description of the program as well as a summary of current practices by the Soil
Conservation Service is provided below.

Aaricultural Conservation Proaram. The ASCS of the U.S. Department of
Agriculture (USDA) provides an Agricultural Conservation Program (ACP) which
offers cost sharing to farmers and ranchers to encourage conservation practices on
agricultural land that will result in long-term benefits. The ACP is intended to
1) help prevent soil erosion and water pollution, 2) protect and improve productive
farm and ranch land, 3) conserve water used for agriculture, 4) preserve and
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develop wildlife habitat and 5) encourage energy conservation measures. Water
conservation programs eligible for cost-sharing are listed as follows:

. Permanently installed systems
Lining irrigation ditches
Land leveling
Tailwater recovery systems or other installations where the installation is an
integral part of the irrigation system being reorganized for the conservation
of soil or water.

.

.

.

The Federal Government pays up to 80 percent of the cost of needed conservation
practices.

Soil Conservation Service. The Soil Conservation Service (SCS) in Lancaster
indicates that although a formal conservation program is not currently in place in
the Antelope Valley, farmers are practicing conservation through use of efficient
irrigation systems. For example, SCS reports that orchard farms are primarily using
drip irrigation, and alfalfa farms are primarily using wheel sprinkler irrigation. These
two irrigation systems are considered very efficient compared to other forms of
irrigation, such as flood irrigation (SCS noted that although the Department of
Airports (DOA) practices flood irrigation, the water supply is from the Palmdale
Water Reclamation Plant (WRPj, and it is the intent of the DOA to consume as
much water as possible to assist the WRP in discharge of the reclaimed water).

EXISTING AND PROJECTED WA TER DEMANDS

As discussed in Chapter 4 and depicted on Figure 4-7, estimated water demands
are expected to exceed available water supplies in the near future (assuming
overdrafting of the groundwater basin will not continue). Water conservation can
playa key role in the Valley's water management strategy.

The follow'ing section summarizes existing and projected water demands presented
in Chapter 4 for Palmdale, Lancaster and Rosamond. Existing and projected
agricultural water usage is also presented. Low, medium and high water demand
projections based on low, medium and high population projections for the three
urban areas are presented in Chapter 4. The medium water demand projection
curves are utilized in this chapter.

Urban Water Demands

Urban water use in Palmdale, Lancaster and Rosamond is comprised of residential,
commercial, industrial, and other uses. Residential use ranges from 50 to 88
percent of the total water demands for these three areas and includes both interior
and exterior water use for homes and apartments. Per capita water use in
residential areas can vary greatly depending upon climate, landscaping, and density.
Most of this variation is related to exterior landscape irrigation. Commercial water
use ranges from 7 to 13 percent of the total and can include restaurants, laundries,
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office buildings, retail stores, golf courses, and other businesses. Industrial water
use ranges from 0.02 to 33 percent of the total and is used for cooling, processing,
manufacturing, and sanitation. Other water uses range from 1 to 15 percent of the
total and can include schools, prisons, hospitals, parks, and fire departments.
Figures 5-1 through 5-3 show projected water demands for Palmdale, Lancaster
and Rosamond respectively, broken down into residential, commercial, industrial
and other categories. Figures 5-4 through 5-6 show the approximate breakdown by
percentages for each category for each area. Descriptions of water demand
projections for Palmdale, Lancaster and Rosamond are provided below.

Citv of Palmdale. Water demand projections for Palmdale are based on a per capita
demand of 0.32 acre-feet/person/year derived from 1993 population and water use
data from PWD and applied to the medium population projection presented in
Chapter 3. The breakdown of water use for each user class (residential,
commercial, industrial and other) by percentage of the total water use was obtained
from information supplied by LACWW and PWD. It is estimated that of the total
water used in Palmdale, approximately 87 percent is used by the residential class,
8 percent is used by the commercial class, 4 percent is used by the industrial class,
and 1 percent is used by the others. The percentages of water use for each user
class are assumed to remain the same over the evaluation period (1994 to 2020).

City of Lancaster. Water demand projections for Lancaster are based on a per
capita demand of 0.35 acre-feet/person/year derived from information provided in
the City of Lancaster 1992 State of the City (SO C) report and applied to the'
medium population projection presented in Chapter 3. The SOC report provides
estimates of current (1991) and projected water use for each user class. It is
estimated that of the total water used in Lancaster in 1991, approximately
51 percent was used by the residential class, 14 percent was used by the
commercial class, 19 percent was used by the industrial class and 1 6 percent was
used by the others. The SOC report projects proportionally high'er growth in the
industrial class, thereby decreasing the proportion of water use for the residential,
commercial and other classes. It is estimated that total water use in the year 2020
will comprise of approximately 50 percent residential, 8 percent commercial,
33 percent industrial and 9 percent other uses.

"

Communitv of Rosamond. Water demand projections for Rosamond are based on a
per capita demand of 0.17 acre-feet/person/year derived from 1993 population and
water use data from RCSD and applied to the medium population projection
presented in Chapter 3. It is estimated that of the total water used in Rosamond in
1993, approximately 86 percent was used by the residential class, 7 percent was
used by the commercial class, 0.02 percent was used by the industrial class and
7 percent was used by the others. (Note that the industrial water demand is not
shown on Figures 5-3 or 5-6 due to the small percentage of total water use.) The
percentages of water use for each user class is assumed to remain the same over
the evaluation period (1994 to 2020).
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Agricultural Water Demands

As shown in Table 4-1, current and projected 2020 agricultural water uses in the
Antelope Valley are approximately 58,700 acre-feet and 39,100 acre-feet,
respectively. These water demands include agricultural farmlands identified as high
potential reclaimed water users in Chapter 6. Because the reclaimed water supply
is projected to significantly exceed the reclaimed water demands, and the disposal
of treated wastewater (i.e. reclaimed water) is highly dependent on maintaining
agricultural farmlands, water conservation opportunities do not include the
farmlands that have been identified as high potential reclaimed water users.
Therefore, current and projected agricultural water demands shown in Table 5-1
and on Figure 5-7 do not include farmlands identified as high potential users of
reclaimed water.

WA TER CONSER VA TION MEASURES

The role of water conservation in water resources management has steadily
increased in recent years. According to DWR, many water purveyors began
incorporating water conservation into their planning in the early 1970s by
distributing water-saving devices to their customers, providing public information
and education programs, and implementing leak detection and repair programs.
During the 1976-77 drought, more severe water conservation measures such as

rationing and revised rate structures became commonplace. Because of its practical
and economic values, many California water purveyors now regard water
conservation as an integral part of their water supply planning. In addition to
increased practice by water purveyors, a considerable amount of literature on water
conservation has been published. Due to this increased attention, there is now a
wide variety of effective water conservation measures available.

Urban Water Conservation Measures

Urban water conservation measures are identified in the September 1991
Memorandum of Understanding Regarding Urban Water Conservation in California
and the Urban Water Management Planning Act.

Memorandum of UnderstandinQ. The Memorandum of Understanding (MOU)
Regarding Urban Water Conservation in California was entered into in 1991 by
urban water suppliers, public advocacy organizations and other interested groups
who recognized the need for conservation due to increasing water demands for
urban, agricultural and environmental uses. (Currently, none of the members of the
Antelope Valley Water Group are signatories to the MOU.) Urban water
conservation practices or Best Management Practices (BMPs) identified in the MOU
are intended to reduce long-term urban water demands and are defined as a policy,
program, practice, rule, regulation or ordinance or the use of devices, equipment or
facilities which meets either of the following criteria:

5.8 934620.00



TABLE 5-1

CURRENT AND PROJECTED AGRICULTURAL LAND AND WATER USE
TO UNDERGO CONSERVATION PROGRAM

""G''''''''''''''..roi;i:

AAl"y~n
y::.~~.~~r:.:'

...,.....¡:.y~~ .(3). ¡¡,.. '.. '..,..'

.' äëré~fëètlaëtë ",

1993 Irrigated Crops

Alfalfa 2,970 48.55 6.2
PasturelTurf 720 41.18 (5) 5.3
Grain 260 10.73 1.4
Field Crops 32 10.73 1.4
Truck Crops 2,645 17.02 2.2
Deciduous TreesNines 2.165 29.67 (6) 3.8

Total 8,792

18,414
3,816
364
45

5,819
8.227

36,685

2020 Irrigated Crops

Alfalfa 1 ,485 (7) 48.55 6.2 9,207
PasturelTurf 360 (7) 41.18 (5) 5.3 1,908
Grain 130 (7) 10.73 1.4 182
Field Crops 16 (7) 10.73 1.4 22
Truck Crops 1,323 (7) 17.02 2.2 2,911
Deciduous TreesNines 900 (8) 29.67 (6) 3.8 3.420

Total 4,214 17,650

(1) From USGS 1994 draft report "Land Use and Water Use in the Antelope Valley, California", Table
1 without the estimated acreage identified as high potential reclaimed water users.

(2) From USDA Soil Conservation Service (SCS). Rainfall occuring during the growing season is
assumed to be insignificant.

(3) Net annual water use divided by an irrigation efficiency factor of 0,65 and converted to acn~-feeUacre.
(4) Acreage multiplied by the gross annual water use.
(5) Average of pasture and turf net annual water use as provided by SCS.
(6) Average of almonds, orchards, pecans, pistachios, and walnuts net annual water use as provided

by SCS.
(7) Assumed to be half of the 1993 acreage.
(8) From USGS 1994 draft report, Table 1. Estimate provided to USGS by DWR.
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. An established and generally accepted practice among water suppliers that
results in more efficient use or conservation of water.

. A practice for which sufficient data are available from existing water
conservation projects to indicate that significant conservation or
conservation related benefits can be achieved; that the practice is
technically and economically reasonable and not environmentally or socially
unacceptable; and that the practice is not otherwise unreasonable for most
water suppliers to carry out.

The following is a list of the BMPs identified in the MOU. A description of each
BMP is included in Appendix A.

. Interior and exterior water audits and incentive programs for single family
residential, multi-family residential, and governmental/institutional
customers.

. Plumbing, new and retrofit.

. Distribution system water audits, leak detection and repair.

. Metering with commodity rates for all new connections and retrofit of
existing connections.

. Large landscape water audits and incentives.

. Landscape water conservation requirements for new and existing
commercial, industrial, institutional, governmental, and multi-family
developments.

. Public information.

. School education.

. Commercial and industrial water conservation.

. New commercial and industrial water use review.

. Conservation pricing.

. Landscape water conservation for new and existing single family homes.

. Water waste prohibition.

. Water conservation coordinator.

. Financial incentives.

. Ultra low flush toilet replacement.

5.9 934620.00



In addition to identifying BMPs, the MOU also included Potential Best Management
Practices (PBMPs). The intent of the MOU was to study and then determine
whether or not the PBMP's met the criteria designated as BMPs. The following is a
list of the PBMPs under study identified in the MOU:

. Rate structures and other economic incentives and disincentives to
encourage water conservation.

. Efficiency standards for water using appliances and irrigation devices.

. Replacement of existing water using appliances (except toilets and
showerheads whose replacements are incorporated as BMPs) and irrigation
devices.

. Retrofit of existing car washes.

. Graywater use.

. Distribution system pressure regulation.

. Water supplier billing records broken down by customer class (e.g.,
residential, commercial, industrial).

. Swimming pool and spa conservation including covers to reduce
eva porati on.

. Restrictions or prohibitions on devices that use evaporation to cool exterior
spaces.

. Point-of-Use water heaters, recirculating hot water systems and hot water
pipe insulation.

. Efficiency standards for new industrial and commercial processes.

Urban Water Manaqement Planninq Act. As previously discussed, the Urban Water
Management Planning Act requires urban water retailers supplying more than 3,000
acre-feet of water per year or serving more than 3,000 customers to prepare an
UWMP to achieve conservation and efficient use of water. The Act requires the
UWMP to evaluate water management practices identified below:

. Consumer education.

. Metering.

. Water saving fixtures and appliances.

. Pool covers.

5.10 934620.00



. Lawn and garden irrigation techniques.

. Low water use landscaping.

. Internal and external water audits for single-family residential, multi-family
residential, institutional, commercial, industrial, and governmental
customers.

. Incentive programs to encourage customer audits and program participation.

. Distribution system water audits.

. Leak detection and repair.

. Large landscape water audits and incentives for conversion to water reuse.

. Financial incentives to encourage use of reclaimed water.

. Incentive programs to facilitate development of dual water systems for use
of reclaimed water in new construction, for flushing toilets and urinals,
landscaping, golf courses, cemeteries, irrigation, and other appropriate
purposes.

. Plans to eliminate use of once-through cooling systems, non-recirculating
water systems, and non-recycling decorative water fountains and to
encourage recirculation of water if proper public health and safety standards
are maintained.

. Wastewater reclamation.

. Exchanges or transfer of water on a short-term or long-term basis.

. Management of water system pressure and peak demands.

. Issues relevant to meter retrofitting for all uses

. Incentives to alter water use practices, including fixture and appliance
retrofit programs.

. Changes in pricing, rate structure, and regulations.

A copy of the Urban Water Management Planning Act and subsequent amendments
is included in Appendix B.
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Agricultural Water Conservation Measures

Agricultural water conservation measures are identified in the DWR November 1993
draft "California Water Plan Update" (Bulletin 160) and are described below. A
description of the Mobile Agricultural Water Conservation Laboratory program is
also presented.

Bulletin 160. Bulletin 160 reports that programs offered through the University of
California, California State Universities, local Resource Conservation Districts and
the USDA have resulted in constant improvement in use of resources for
agricultural productions in California. Through the collective efforts of these
groups, DWR reports that irrigation efficiencies have increased and water
requirements have decreased. As discussed previously, enactment of the
Agricultural Water Suppliers Efficient Water Management Act in 1990 requires the
DWR to establish an advisory committee to evaluate Efficient Water Management
Practices (EWMPs) for agricultural water suppliers.

The following is a list of identified EWMPs:

. Improve water measurement and accounting.

. Conduct irrigation efficiency studies.

. Provide farmers with "normal-year" and "real time" irrigation, scheduling and
crop evapotranspiration (ET) information.

. Monitor surface water qualities and quantities.

. Monitor soil moisture.

. Provide on-farm irrigation system evaluations.

. Monitor quantity and quality of drainage waters.

. Evaluate and improve water user pump efficiencies.

. Designate a water conservation coordinator.

. Improve the condition and type of flow measuring devices.

. Automate canal structures.

. Line or pipe ditches and canals.

. Modify distribution facilities to increase the flexibility of water deliveries.

. Construct or line regulatory reservoirs.

5.12 934620.00



Riverside-Corona Resources Conservation District

The Riverside-Corona Resource Conservation Districts (RCRCD) "Irrigation Water
Management on Agricultural Lands" dated March 1993 reported that data gathered
from field tests show that agricultural irrigators can save 20 to 50 percent in water
costs if recommendations and adjustments provided by the Mobile Lab program are
implemented. The report estimated that 600 to 1,200 acre-feet of water has been
saved each year over the past 5 years, resulting in $210,000 to $420,000 savings
each year by local irrigators in western Riverside County. More than 200 farmers
and ranchers have used the Mobile Lab to troubleshoot system problems and make
scheduling recommendations, and over 400 evaluations on 10,000 acres have been

completed by the RCRDC Mobile Lab. Over 2,300 evaluations have been
completed by Mobile Labs throughout California.

Pond-Shafter-Wasco Resource Conservation District

Estimates provided by the Pond-Shafter-Wasco Resource Conservation District
indicate that approximately 1,500 acre-feet of water could be saved on 6,642 acres
of farmland if the irrigation systems were operating more efficiently. The water
savings is based on averages over a six year period and is regarded as potential
savings from implementation of the recommendations and adjustments provided by
the Mobile Lab Program.

A.A. Naumann, /nc

The Regional Water Quality Control Board, Resource Conservation District, United
Water Conservation District, Pleasant Valley County Water District, City of Oxnard,
Casitas Municipal Water District and the Association of Water Agencies of Ventura
County are participating agencies in a pilot project involving testing of underground
reusable drip irrigation tape for row crops on the A.A. Naumann Ranch in Ventura
County. Most row crops grown in Ventura County are furrow or furrowlsprinkler
irrigated, which is reported to be less efficient than buried drip irrigation for the
application of water, fertilizers and pesticides. The drip irrigation resulted in a
66 percent savings in water per acre compared to furrow irrigation (2.3 acre-feet
versus 7 acre-feet), while product yield increased by almost 10 percent. Pesticide
use declined by 33 percent. Savings through reduction of fertilizer, pesticide and
water use, accompanied by increases in production yield resulted in a good initial
return on the investment of the underground drip irrigation system.

RECOMMENDED WA TER CONSER VA T/ON PROGRAMS

This section briefly describes the measures recommended for inclusion in the water
conservation plan for the Antelope Valley. Because agricultural water use is
expected to decline significantly during the planning period (1994-2020), the plan
consists primarily of urban conservation programs developed for the City of
Palmdale, City of Lancaster and Community of Rosamond. A brief discussion on
the agricultural water conservation program is included in the overall plan for the
Antelope Valley. Evaluation of urban water conservation measures was performed
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utilizing the DWR's Water Plan computer software. Benefit to cost (B/C) analyses
were performed for each recommended urban water conservation measure to
determine cost effectiveness. A discussion on the B/C analyses as well as an

implementation plan for each water conservation measure is also included.

City of Palmdale

Table 5-2 identifies the conservation measures recommended for the City of
Palmdale. The water conservation program for Palmdale consists of 6 measures:
2 existing and 4 potentiaL. The two existing measures, Ultra Low-Flush Toilet
Ordinance for New Residential and Standards for New Large Landscapes, are
measures established in regulations previously described. The 4 potential
conservation measures recommended for consideration by the City of Palmdale are
described below.

Retrofit Kit Proqram. This program involves the provision of fixture retrofit kits to
5,900 housing units built prior to 1980. The measure is intended to reduce
residential water consumption by eliminating some of the high water using fixtures
typically found in older housing units (pre-1980). The kits include the following:

. Two toilet tank displacement dams to reduce the volume of water used by
non-conserving toilets.

. Two leak detection tablet packets to identify equipment-related leakage in
residential toilets.

. One ultra-low flow showerhead to achieve water savings through replacement

of one non-conserving showerhead.

Information and Education. ResidentiaL. This program is designed to increase
customer "water" awareness and promote understanding of local community water
conservation projects. The program may involve in-school education by providing
educators with a water conservation curriculum, a teacher training workshop andlor
through water conservation assemblies. Information may be disseminated to the
public through bill stuffers, brochures, print media, television, etc. The information
packages may include the following:

. Information on water-wise versus water-wasteful practices designed to

increase customer awareness of indoor and outdoor water use.

. Lawn watering guides to provide customers with easy to follow instructions
on how to determine the appropriate watering time required to adequately
irrigate their own turfgrass.

. Information on "Xeriscape principles" to increase customer awareness of
water-saving techniques that may be implemented in residential landscapes.

5.16 934620.00



TABLE 5-2

SELECTED URBAN WATER CONSERVATION MEASURES

Area

, City of Palmdale . Ultra Low-Flush Toilet Ordinance, New Residential

. Standards for New Large Landscapes

. Retrofit Kit Program

. Information and Education, Residential

. Seasonal Rates, Residential

. Uniform or Increasing Block Rates, Residential

City of Lancaster . Ultra Low-Flush Toilet Ordinance, New Residential

. Standards for New Large Landscapes

. Information and Education, Residential

. Residential Water Audit and Retrofit Kit

. Seasonal Rates, Residential

. Seasonal Rates, Commercial

. Seasonal Rates, Industrial

. Uniform or Increasing Block Rates, Residential

. Uniform or Increasing Block Rates, Commercial

. Uniform or Increasing Block Rates, Industrial

. Large Turf Irrigation Audits

Community of Rosamond . Ultra Low-Flush Toilet Ordinance, New Residential

. Standards for New Large Landscapes

. Seasonal Rates, Residential

. Uniform or Increasing Block Rates, Residential

. System Water Audit, Leak Detection, and Repair

. Residential Retrofit Kit

934620.00



Seasonal Rates, ResidentiaL. This program involves implementation of higher water
rates during peak water use periods and is intended to encourage customers to
conserve water during summer months when consumption is high due to landscape
irrigation requirements.

Uniform or Increasinq Block Rates, ResidentiaL. This program involves
impiémentation of a modified rate schedule to charge the same amount for each
unit of water sold (uniform) or more per unit of water as consumption rises
(increasing block). The program is intended to encourage customers to use water
conserving practices and devices in order to avoid higher per unit water charges
associated with increased water use.

Implementation of the Ultra-Low-Flush Toilet Ordinance and the Standards for New
Large Landscapes will be the responsibility of the City of Palmdale. Implementation
of the Seasonal and Block Rates will be the responsibility of the individual water
purveyors. The Retrofit Kits and Information and Education measure can be
implemented by both the City and the individual water purveyors.

Total water savings during the planning period (1994-2020) are estimated to be
225,800 acre-feet. The B/C ratio of the plan is 4.7. Figure 5-8 depicts projected
water demand with and without the water conservation program recommended for
the City of Palmdale.

City of Lancaster

Table 5-2 identifies the conservation measures recommended for the City of
Lancaster. The water conservation program for Lancaster consists of 11 measures:
:2 existing and 9 potentiaL. The two existing measures are the Ultra Low-Flush
Toilet Ordinance for New Residential and Standards for New Large Landscapes,
established in regulations described previously. Because commercial and industrial
users comprise a large percentage of water demand in Lancaster as shown on
Figure 5-5, commercial and industrial conservation programs are recommended for
the City. The 9 potential conservation measures recommended for consideration by
the City of Lancaster are described below.

Information and Education, ResidentiaL. Discussed under "City of Palmdale."

Residential Water Audit and Retrofit Kit. This program is conducted at the request
of the homeowner and usually involves the following:

. Identification and discussion of water uses with the homeowner.

. Offer to install low-flow showerheads, tank displacement dams, and faucet
aerators, and check for toilet leaks using leak detection tablets.

. Repair of toilet leaks if detected.

. Provision of guides and information on additional water conserving actions

and lawn watering.
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Availability of free water audits is promoted through the public information program
as an incentive for homeowners to request them.

Seasonal Rates. Residential. Commercial. IndustriaL. Discussed under "City of
Palmdale. "

Uniform or Increasinq Block Rates. Residential. Commercial. IndustriaL. Discussed
under "City of Palmdale."

Larqe Turf Irriqation Aùdits. This program involves prioritizing existing commercial
and multi-family sites according to irrigated acreage and past water use. Targeted
customers are sent an audit program letter and commercial irrigation guides. The
actual audit involves the following:

. Production of a customized irrigation schedule for the customer.

. Audit follow-up including provision of weather information for updated
schedules.

The intent of the program is to enable landscape managers to do timely equipment
maintenance and to efficiently apply water for irrigation throughout the year.

Implementation of the Ultra-Low-Flush Toilet Ordinance and the Standards for New
Large Landscapes will be the responsibility of the City of Lancaster.
Implementation of the Seasonal and Block Rates and the Large Turf Audits wil be
the responsibility of the individual water purveyors. The Retrofit Kits and
Information and Education measure can be implemented by both the City and the
individual water purveyors.

Total water savings during the planning period (1994 to 2020) are estimated to be
170,100 acre-feet. The BIC ratio of the plan is 3.0. Figure 5-9 depicts projected
water demand with and without the water conservation program recommended for
the City of Lancaster.

Community of Rosamond

Table 5-2 identifies the conservation measures recommended for the Community of
Rosamond. The water conservation program for Rosamond consists of 6 measures:
2 existing and 4 potentiaL. The two existing measures, Ultra Low-Flush Toilet
Ordinance for New Residential and Standards for New Large Landscapes, are
measures established in regulations previously described. The 4 potential
conservation measures recommended for consideration by the Community of
Rosamond are described below.

Seasonal Rates. ResidentiaL. Discussed under "City of Palmdale."

5.18 934620.00
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Uniform or Increasinq Block Rates. ResidentiaL. Discussed under "City of
Palmdale. "

Svstem Water Audit. Leak Detection. and Repair. This program involves an audit of
the distribution system by the agency to determine the amount of water that is
unaccounted for through inaccurate meter readings, malfunctioning valves, leakage
and theft, subsequently leading to a repair program. The water audits are done
once a year. DWR estimates that water savings from actions taken following a
water audit can vary from 3 to 30 percent.

Residential Retrofit Kit. This program involves the provision of fixture retrofit kits
to 3,000 housing units. The measure is intended to reduce residential water
consumption by eliminating some of the high water using fixtures. The kits include
the following:

. Lawn watering guides to provide customers with easy to follow instructions
on how to determine the appropriate watering time required to adequately
irrigate his or her own turfgrass.

. Two toilet tank displacement dams to reduce the volume of water used by
non-conserving toilets.

. Two leak detection tablet packets to identify equipment-related leakage in
residential toilets.

. One ultra-low flow showerhead to achieve water savings through replacement

of one non-conserving showerhead.

. One faucet aerator to reduce water use.

Implementation of the Ultra-Low-Flush Toilet Ordinance and the Standards for New
Large Landscapes will be the responsibility of the County of Kern. Implementation
of the Seasonal and Block Rates and the System Water Audit will be the
responsibility of the individual water purveyors. The Retrofit Kits can be
implemented by both the County and the individual water purveyor.
Total water savings during the planning period (1994 to 2020) are estimated to be

, 21,700 acre-feet. The BIC ratio of the plan is 4.5. Figure 5-10 depicts projected
water demand with and without the water conservation program recommended for
the Community of Rosamond.

Benefit to Cost Analyses

Water conservation programs described above were evaluated utilizing the DWR
Water Plan software. The Water Plan software allows the user to input specific
information applicable to each service area. This information includes:

5.19 934620.00



- LL
-

c
:
 
C
I

_"
0

o
 
æ

Z
C
l
 
6

c:
 ::

~,
g

w
l- 0-

4

i' i.' i: -, C
D U
1 I .. o

12 10
'-"

__
__

'M
_-

'-'
-_

M
_.

M
__

'_
_'

--
'--

--
--

'-_
"'

_'
M

_"
_'

--
'--

_.
...

_-
-_

...
.

8 2
''''

__
__

_'
M

_'
__

'_
--

''''
-''

''-
'--

-''
'-'

--
--

-'-
''''

-''
'-'

._
...

_-
".

_-
_.

"-
_.

...
_-

,-
_.

.._
...

.

o 19
93

19
96

19
99

20
02

2
0
0
5
 
2
0
0
8

Y
E

A
R

20
11

20
14

20
17

20
20

-
.
-
 
W
i
t
h
o
u
t
 
C
o
n
s
e
r
v
a
t
i
o
n
 
-
.
 
W
i
t
h
 
C
o
n
s
e
r
v
a
t
i
o
n

K
en

ne
dy

/J
en

ks
 C

on
su

lta
nt

s

A
n
t
e
l
o
p
e
 
V
a
l
l
e
y
 
W
a
t
e
r
 
G
r
o
u
p

A
nt

el
op

e 
V

al
le

y 
W

at
er

 R
es

ou
rc

es
 s

tu
dy

P
ro

je
ct

ed
 W

at
er

 D
em

an
d

w
i
t
h
 
C
o
n
s
e
r
v
a
t
i
o
n

R
os

am
on

d
N
o
v
e
m
b
e
r
 
1
9
9
5

K
/
J
 
9
3
4
6
2
0
.
0
0

F
ig

ur
e 

5-
10



. water consumption

. water rates

. marginal cost of water

. electric rates and marginal cost

. natural gas rates and marginal cost

. sewer rates and marginal cost

The software then allows the user to select or design water conservation programs
for analysis.

After a program is selected, information pertaining to each measure within the
program is input. This information includes:

. Number of items delivered by year over the study period.

. Responsible party for the capital, installation, and operation and maintenance
costs.

. Percentage of people expected to participate.

Once the service area and measure information are input, the BIC analysis can be
run. The BIC ratio is the ratio of the present value of benefits to the present value
of costs resulting from water conservation measures. An investment is cost-
effective when the ratio of the present value of benefits to the present value of
costs (or B/C) exceeds 1.0. Benefits of water conservation are calculated by

estimating water savings from each program which are multiplied by the value of
water; yielding the estimated benefits from water conservation in dollars. Costs of
water conservation include device and administrative costs associated with each
conservation measure. Device costs include capital, installation, and operation and
maintenance. Administrative costs include salaries of personnel associated with
conservation, delivery, incentive payments, and advertising.

Results of the BIC analyses for the conservation measures analyzed for each area
are summarized in Table 5-3. The overall BIC ratios for the City of Palmdale, City
of Lancaster, and Community of Rosamond were calculated to be 4.7, 3.0, and 4.5
respectively.

Agricultural Water Conservation Program

As discussed previously, the Agricultural Water Suppliers Efficient Water
Management Practices Act requires the DWR to establish an advisory committee to
evaluate EWMPs aimed at agricultural water suppliers concerning conservation of
irrigation water. Because the evaluation of the EWMPs will require detailed
planning by each water agency and will include analysis of technical feasibility,
social and district economic criteria and legal feasibility of each practice, an
assessment of the impact of implementation of EWMPs (i.e., costs and water
savings) is not currently available through the DWR.

5.20 934620.00



TABLE 5-3

BENEFIT TO COST RATIO SUMMARY

,:',':'

Program " ': Agffnpy "

City of Palmdale

. Ultra Low-Flush Toilet Ordinance, New Residential 
11) 0.1

. Standards for New Large Landscapes (11 1.4

. Retrofit Kit Program 1.9

. Information and Education, Residential 1.8

. Seasonal Rates, Residential 327.4

. Uniform or Increasing Block Rates, Residential 545.6

Total 4.7

City of Lancaster

. Ultra Low-Flush Toilet Ordinance, New Residential 
~1) 2.5

. Standards for New Large Landscapes II) 2.7

. Information and Education, Residential 2.6

. Residential Water Audit and Retrofit Kit 2.6

. Seasonal Rates, Residential 3.1

. Seasonal Rates, Commercial 3.0

. Seasonal Rates, Industrial 3.0

. Uniform or Increasing Block Rates, Residential 3.1

. Uniform or Increasing Block Rates, Commercial 3.0

. Uniform or Increasing Block Rates, Industrial 3.1

. Large Turf Irrigation Audits 2.9

Total 3.0

Community of Rosamond

. Ultra Low-Flush Toilet Ordinance, New Residential (1) 2.1

. Standards for New Large Landscapes (1) 1.1

. Seasonal Rates, Residential 3.3

. Uniform or Increasing Block Rates, Residential 3.3

. System Water Audit, Leak Detection, and Repair 21.0

. Residential Retrofit Kit 2.1

Total 4.5

(1) Existing regulations

934620.00



In addition, due to all the variables associated with agriculture (i.e., crop type, soil
type, acreage, irrigation system, management, etc.), it may be difficult to produce a
software program that will provide B/C ratios for agricultural measures similar to
DWR's Water Plan for urban conservation measures which uses typical values for
costs and water savings obtained from historical information. Therefore, until
DWR's assessment of the EWMPs is complete, analyses of potential agricultural
conservation measures for the Valley cannot be provided. However, based on the
available case studies, an agricultural water conservation program can be
recommended on a preliminary basis. It is recommended that a Mobile Lab program
be established to serve agricultural areas in the Antelope Valley. Although the
RCRCD 1993 report reported a potential 20 to 50 percent water savings through
the Mobile Lab program, for purposes of this report, a conservative estimate of
10 percent is used. This estimate results in total water savings during the planning
period (1995-2020) of 68,800 acre-feet. Figure 5-11 depicts the projected
agricultural water demands with and without the Mobile Lab program.

Implementation Schedule

An implementation schedule as well as the estimated water savings for each
conservation measure described above is shown in Table 5-4. Implementation of

the urban conservation measures is assumed to begin in 1994 and continue through
the year 2020. Estimated water savings from the urban meas~res range from 0.67

to 87,356 acre-feet for theCity of Palmdale, 0.34 to 43,775 acre-feet for the City
of Lancaster, and 0.34 to 7,821 acre-feet for the Community of Rosamond. The
estimated water savings is shown as the total amount of water saved over the
entire implementation period (1994 to 2020). Implementation of the agricultural
conservation measure is assumed to begin in 1995 and continue through the year
2020. Estimated water savings for the agricultural measure is 68,800 acre-feet
over the entire implementation period (1995 to 2020).

It is important to note that a cooperative attitude from all agencies involved may
help to contribute to the success of implementation of the conservation program.

EFFECTS OF WATER CONSERVATION ON WATER SUPPLY AND DEMAND

Figure 5-12 depicts the medium water demand with and without implementation of
conservation measures and projected supply estimates at the 50, 80, and 90
percent probability levels. The most optimistic supply assumption (i.e., delivery of
100 percent of available water supplies) is also shown. Figure 5-12 is identical to
Figure 4-16 with one exception: a second demand curve is provided to show the
affect on the projected water demands from implementation of the conservation
program discussed in this chapter. As shown on Figure 5-12, without exceeding
groundwater extractions of 59,100 acre-feet per year, the probability of meeting
the estimated 1993 water demand is approximately 73 percent. Without a
conservation program, by the year 1998 (projected population of 451,000), 100
percent of the water demand is estimated to be met only 50 percent of the time
and by the year 2000 (projected population of 499,000), 100 percent of the

5.21 934620.00
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TABLE 5-4

IMPLEMENTATION SCHEDULE
AND ESTIMATED WATER SAVINGS

I'

.," 'EstfinatedWater . ..,..'.I Conservation Measure Implementation "
i , .. Years" ',', "Savingslaçfe2Ieetl .'...'.

City of Palmdale

. Ultra Low-Flush Toilet Ordinance, New 1994-2020 0.67
Residential (1)

. Standards for New Large Landscapes 11) 1994-2020 40

. Retrofit Kit Program 1994-2020 7,357

. Information and Education, Residential 1994-2020 78,642

. Seasonal Rates, Residential 1994-2020 52,415

. Uniform or Increasing Block Rates, Residential 1994-2020 87,356

Total 225,811

City of Lancaster

. Ultra Low-Flush Toilet Ordinance, New 1994-2020 0.34
Residential (1)

. Standards for New Large Landscapes (1) 1994-2020 80

. Information and Education, Residential 1994-2020 25,233

. Residential Water Audit and Retrofit Kit 1994-2020 1,245

. Seasonal Rates, Residential 1994-2020 43,775

. Seasonal Rates, Commercial 1994-2020 6,575

. Seasonal Rates, Industrial 1994-2020 10,927

. Uniform or Increasing Block Rates, Residential 1994-2020 43,775

. Uniform or Increasing Block Rates, Commercial 1994-2020 10,961

. Uniform or Increasing Block Rates, Industrial 1994-2020 18,210

. Large Turf Irrigation Audits 1994-2020 9.325
Total 170,106

Community of Rosamond

. Ultra Low-Flush Toilet Ordinance, New 1994-2020 0.34
Residential (1)

. Standards for New Large Landscapes (1) 1994-2020 40

. Seasonal Rates, Residential 1994-2020 5,694

. Uniform or Increasing Block Rates, Residential 1994-2020 5,694

. System Water Audit, Leak Detection, and Repair 1994-2020 7,821

. Residential Retrofit Kit 1994-2020 2,496

Total 21 ,745

Agricultural 1995-2020 68,800
. Mobile Lab Program

Grand Total 486,462

(1) Existing regulations

934620.00
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potential water supplies would be required to meet the water demand. With a
conservation program, by the year 2000, 100 percent of the water demand is
estimated to be met only 50 percent of the time and by the year 2002 (projected
population of 547,000), 100 percent of the potential water supplies would be
required to meet the water demand.

Figure 5-13 is based upon Figure 5-12 and shows the probable operating level of
available water supplies. As shown in Figure 5-13, the water supply reliability is
expected to decrease. By the year 2002, assuming that overdrafting of the
groundwater basin does not occur, it is anticipated that the water demands wil
exceed the available supplies. This means that the probability of meeting 100
percent of the water demands is zero.
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plant's flow is treated to a secondary treatment leveL. Total capacity of the plant is
10.0 mgd. A schematic of the plant's process is presented on Figure 6-3.
Undisinfected secondary effluent from the WRP is used for irrigating farmland at
Nebeker Ranch. Tertiary quality effluent is used at Apollo Lakes County Parks for
lake and irrigation use. The remaining effluent is disinfected and then discharged to
Paiute Ponds. To accommodate anticipated growth in the Antelope Valley,
CSDLAC is planning to expand the plant to a capacity of 16.0 mgd in 1995.

Rosamond WRP. Rosamond Community Services District (RCSD) operates a
wastewater treatment plant located approximately 0.5 miles east of the Southern
Pacific Railroad and approximately 1 mile north of the Kern County/Los Angeles
County border. The Rosamond WRP is a 2.0 mgd primary treatment facility.
Effluent from the Rosamond WRP is currently discharged to evaporation ponds.
RCSD is planning to convert the existing system to a 2.0 mgd tertiary treatment
facility in 1996.

Edwards AFB WRP. Edwards AFB operates a wastewater treatment plant located
approximately 2 miles east of Lancaster Boulevard and approximately 1/4 mile north
of the South Base well fields. The Edwards AFB WRP is a 1.5 mgd primary
treatment facility. Effluent from the plant is currently discharged to evaporation
ponds. Edwards AFB is designing a 2.5 mgd tertiary treatment facility scheduled to
be constructed in 1995.

Wastewater Flow

Historic Flows. Average daily flow rates for the WRPs during the period from 1970
through 1992 are summarized in Table 6-2 and depicted on Figures 6-4 through
6-7. Average daily flow rates at all four plants have been steadily increasing over
the past several years. Palmdale WRP's average flow of 7.9 mgd in 1991
approached the average daily flow design capacity of 8.0 mgd. Average daily flow
rates of 1.7 mgd at the Edwards WRP were slightly above the design capacity of
1,5 mgd from 1988 through 1992.

Proiected Flows. The projected flows for the WRPs to the year 2020 are also
depicted on Figures 6-4 to 6-7. Two projections are shown for the Palmdale and

Lancaster WRPs. (See Figures 6-4 and 6-5.) The low projection for the Palmdale
WRP and the high projection for the Lancaster WRP were provided by CSDLAC and
are based on the adopted 1989 Growth Management Plan in the Air Quality
Management Plan (AQMP/GMP) by the Southern California Association of
Governments (SCAG). The other projections on Figures 6-4 and 6-5 were
developed based on the medium population projections for the cities of Palmdale
and Lancaster presented in Chapter 3 and the wastewater flow per capita in the
AQMP1GMP. The SCAG projections are shown for comparison purposes only.
Based on the medium projections developed for this study, the average daily
wastewater flow in the year 2020 is estimated to be 37.2 mgd for the Palmdale
WRP and 29.8 mgd for the Lancaster WRP. Similar to the Palmdale and Lancaster

6.2 934620.00
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1971

1972

1973

1974

,1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

0.3 1.3

0.3 1.3

0.4 1.3

0.4 1.7

0.6 1.7

0.7 1.7

0.7 1.7

0.7 1.7

TABLE 6-2

HISTORICAL AVERAGE DAILY FLOWS

1. 1

1.3

3.2

3.6

1.3

1.6

3.7

4.0

1.6

1.6

3.9

4.0

1.6

1.6

4.0

3.8

1.7 3.8

4.31.8

1.9 4.7

4.82.1

2.2 4.9

5.32.4

2.8 5.7

5.53.3

3.8 5.8

6.24.6

4.8 6.5

7.76.4

7.2 8.3

8.17.9

7.4 8.4

NA: Not Available
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WRPs, projected wastewater flows for the Rosamond WRP were developed based
on the medium population projection presented in Chapter 3 and the average
historical wastewater flow per capita. Projected flow for the Edwards AFB WRP
was obtained from a report entitled "Project Definition for U.S. Air Force
Wastewater Treatment Facilities at Edwards Air Force Base" (CH2M Hill, 1991).
The average daily wastewater flows in the year 2020 for the Rosamond WRP and
the Edwards AFB WRP are estimated to be 3.0 and 2.5 mgd respectively.

It is important to com¡ider seasonal wastewater flows rather than average daily
flows when developing a reclaimed water system, because reclaimed water
demands typically peak in the summer months and are minimal in the winter
months. Figures 6-8 through 6-10 present the projected 2020 seasonal flow
patterns for the Palmdale, Lancaster and Rosamond WRPs. The 2020 patterns
were developed based on the current seasonal flow patterns.

Wastewater Quality

Reclaimed Water Qualitv Reouirements. Effluent quality from the Palmdale and
Lancaster WRPs is regulated by the California Regional Water Quality Control Board
- Lahontan Region (RWQCB-LH). Waste discharge requirements specifying the
wastewater quality requirements for effluent discharged have been issued for these
two plants (Board Order Nos. 6-93-18 and 6-93-75, respectively). The Palmdale

and Lancaster WRPs also have reclamation requirements issued by the RWQCB-LH
specifying wastewater quality requirements for reclamation of effluent at the
Department of Airports (Board Order No. 6-90-64) and Nebeker Ranch (Board Order
No. 6-86-58), respectively.

Depending on the place and purpose of reclaimed water use, the necessary treat-
ment processes and the maximum allowable concentration of constituents vary.
These variations are addressed in the reclamation permits. Reclaimed water uses
are limited to the uses identified in the permits.

Effluent Qualitv. Average concentrations of effluent constituents measured in 1992
for the Palmdale and Lancaster WRPs are listed in Table 6-3. The tertiary-treated
wastewater from Lancaster WRP is "adequately disinfected, oxidized, coagulated,
clarified, filtered wastewater" as specified for use of reclaimed water in
nonrestricted recreational impoundments, the use subject to the most stringent
requirements under current state regulations.

Potential Irrioation Water Use. Table 6-4 lists guidelines for irrigation water quality
standards and compares the effluent water quality from the Palmdale and Lancaster
WRPs to the standards. From the guidelines, it can be seen that sodium and
chloride contents in the effluent are relatively high and may prove toxic to some

, plants after repeated irrigations. If sensitive plants are to be irrigated with the
effluent, application of the water by a drip system or surface system should be
considered. In addition, ammonia and nitrate concentrations and boron
concentrations fall in the "increasing problems" range and could prove toxic to

6.3 934620.00
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TABLE 6-3
EFFLUENT QUALITY AND WATER RECLAMATION REQUIREMENTS

PALM DALE AND LANCASTER WRPs

", '..,' , ,
A verageEffuentQualityd1J

For 1992 '

"," I,' .."'..,""""".

,....Ii\~jf:"":":"":
,:,,.,.,..,:.., '.. '""," , "" ,'.., '..,..",':,::"::

La~::~~a":RP:i :L~n~l~~~j~rip ..,.... :///i:1
..::":',:

CP'?~titllent
'(ikilis),':: Palmdale WRP

Secondary
:::, '. ,.. .... ...::...

Sulfate (mg/L) 79

561 1076 (31 1,000

126 232 (31 300

105 299131 450

~2 ~2 2.2

1.8 NM 10

NM 0.8 2

8.1 NM 6.0 - 9.0

0.004 NM 0.05

0.02 NM 1.0

~0.005 NM 0.010

~0.02 NM 0.05

~0.02 NM 1.0

~0.04 NM 0.05

~0.0001 NM 0.002

~0.001 NM 0.01

~0.005 NM 0.05

0.07 NM 5.0

0.44 NM 1.6

0.02 NM NS

0.006 NM 1.0

Total Dissolved Solids (mg/L) 600

Chloride (mg/L) 112

Coliform Group (MPN/l00 ml) NM

Nitrate + Nitrate (mg/L) 3.53

Turbidity (NTU) NM

pH (pH units) 8.1

Arsenic (mg/L) ~0.001

Barium (mg/L) 0.03

Cadmium (mg/L) ~0.01

Total Chromium (mg/L) ~0.02

Copper (mg/L) ~0.02

Lead (mg/L) ~0.04

Mercury (mg/L) ~0.0001

Selenium (mg/L) ~0.001

Silver (mg/L) ~0.005

Zinc (mg/L) 0.22

Fluoride (mg/L) 0.28

Total Identifiable Chlorinated
Hydrocarbons (pg/L) 0.03

Phenols (mg/L) ~0.01

(1 ) Arithmetic mean of effluent analytical data (CSDLAC. Annual Monitoring Report for 1992. 15 March 19931. Frequency of
analyses varies among constituents; frequency specified in the Monitoring and Reporting Programs outlined in RWQCB-LH
Order Nos. 93-18 and 93.75.
Reclaimed water limitations specified in RWQCB-LH Order No. 89-31 (Palmdale WRPI and RWQCB-LH Order No. 89.32 (Lancaster
WRPI. Trace constituent concentration limits,obtained from California Department of Health Services, California Administrative
Code, Title 22, Division 4, Chapter 15. "Domestic Water Quality and Monitoring" (19891
Monitored at the Apollo Park Recreational Lakes.

(2)

(3)

NS: Not Specified.
mg/L: miligrams per liter.
MPN/l00 ml: Most probable number per 100 mililiters.
NTU: Nephelometric turbidity units.
iig/L: micrograms per liter.
NM: Not monitored.

934620.00
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sensitive plants over a period of time. Salinity of the WRPs effluent also falls in the
"increasing problems" range. However, plants vary widely in tolerance to salinity
(Nebeker Ranch has experienced no salinity problems in 6 years of reclaimed water
use for irrigation of alfalfa (CSDLAC, 1994)). Provision of adequate soil drainage
will help to alleviate any potential problems due to salinity.

The nutrient composition (nitrogen and phosphorus) of the effluent is actually
beneficial for irrigation and may result in a reduction in fertilizer use.

REGULA TORY REQUIREMENTS

Production, discharge, distribution, and use of reclaimed water are subject to
federal, state, and local regulations, the primary objectives of which are to protect
public health. A synopsis of the regulatory requirements and the methods of
administration are included in Appendix C.

MARKET ASSESSMENT FOR RECLAIMED WA TER

Potential reclaimed water users within the WRP areas are identified in the following
section. For each potential user, estimates are provided for annual demand, peak
monthly demand, peak daily demand, and the hourly distribution of water demand
during peak months. Seasonal demand patterns for the users are also presented.
Finally, the requirements for potential users to convert their existing water systems
to reclaimed water are discussed.

Potential Use,s

Examination of city and area maps for the Antelope Valley, Restricted Materials Use
Permits from the Office of Agricultural Commissioner - County of Los Angeles,
Development Summary Reports from the Cities of Palmdale and Lancaster Planning
Departments, Tentative Tract Activity Reports from the Kern County Planning and
Development Services Department, and discussions with CSDLAC, City, County
and water purveyor staff, as well as land developers, led to identification of existing
and future potential users of reclaimed water from the Palmdale, Lancaster and
Rosamond WRPs. Potential users of reclaimed water from the Edwards AFB WRP
were identified in Boyle Engineering Corporation's November 1992 draft report
titled "Effluent/Sludge Disposal Study - Edwards Air Force Base Wastewater
Treatment Plant Project, Corps of Engineers, Sacramento District."

The criteria for placement on the initial list of potential reclaimed water users (for
Palmdale, Lancaster and Rosamond) were as follows:

. proximity to the WRPs

. acreage greater than 100 acres for developments

6.4 934620.00
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Reclaimed water users already receiving reclaimed water are indicated with an "*"
in Table 6-5. Total annual demand, peak month demand and peak day demand for
these current users of reclaimed water are 6,460, 1,192 and 41 acre-feet,
respectively. Actual demand data were used when available.

Seasonal water demand patterns were developed for Palmdale/Lancaster tertiary
and secondary systems and the Rosamond system service areas based on irrigation
requirements provided by SCS and conversations with existing growers of crops in
the Antelope Valley. Figures 6-11, 6-12 and 6-13 present the developed seasonal
water demand patterns versus the projected 2020 seasonal WRP effluent flows for
the tertiary, secondary and Rosamond systems, respectively. It was assumed that
partial conversion to tertiary treatment of the Palmdale and Lancaster WRPs would
occur to meet peak day demands of the high potential users within the tertiary
system service area. The remaining flows at the plants would be allocated to the
secondary system service area. Figure 6-12 indicates that the secondary supply
from the Palmdale and Lancaster WRPs cannot meet the peak day demand by
approximately 4.0 mgd.

Onsite Conversion Requirements

The California Department of Health Services has prepared guidelines for use of
reclaimed water which are based on the reclamation criteria set forth in Title 22.
The guidelines address what steps should be taken in converting water systems to
reclaimed water systems. Two primary goals of the guidelines are to prevent cross
connection between the potable water and reclaimed water systems and to make
the public aware that reclaimed water is being used.

For users with separate irrigation and potable water systems, the primary require-
ment will be to disconnect the irrigation system from the potable water service and
connect it to the reclaimed water service. Reduced pressure principal backflow

prevention devices will need to be installed on the potable service immediately
downstream of the meter. For those users with irrigation systems that tie to their
potable water systems at several locations, the systems will have to be separated.
Additionally, all hose bibs on the user's reclaimed water systems will need to be
replaced by quick coupling connections. Public areas, such as golf courses, parks,
and schools, will need to post signs notifying the public that reclaimed water is
being used for irrigation. Parks, schools, and other users with exposed drinking
fountains near landscaped areas will have to provide shields to prevent reclaimed
water from coming into contact with the drinking fountains.

The costs of these conversion requirements will be incurred by the users. In
general, the costs are anticipated to be relatively low; however, because the cost
will depend on meter size and complexity of the irrigation system, costs will vary
from user to user.

6.6 934620.00
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CONCEPTUAL PLAN

The development of the reclaimed water systems was based on established
planning criteria. These criteria are the concepts and assumptions that ultimately
form the service criteria of the system. The following section presents the criteria
for and development of the systems, as well as the details of the conceptual plan
for the reclaimed water systems. Because Edwards AFB is currently designing a
tertiary treatment facility and reclaimed water system, discussion in the following
section focuses on the Palmdale, Lancaster and Rosamond WRPs, followed by a
brief description of the proposed facilities at Edwards AFB. .

Criteria and Assumptions

Criteria and assumptions were established for each component of the Palmdale,
Lancaster and Rosamond reclaimed water systems, including the reclaimed water
supply, the main pump stations, the booster pump stations, the storage reservoirs,
and the distribution system. These criteria and assumptions, summarized in
Table 6-6, are discussed in the following sections.

Reclaimed Water Supplv. Reclaimed water will be supplied to the reclaimed water
systems by the four WRPs. Initially, plant production may not be adequate to meet
the total demands of the systems; however, as potable water demands increase
and, consequently, reclaimed water production increases, the water available to
meet system demands will also increase. Projected production of the WRPs versus
projected demands is depicted on Figures 6-11 to 6-13. It appears that production
of the Lancaster and Palmdale WRPs cannot meet peak day demands in the year
2020. Design of the systems is based on projected plant production for the year
2020 and an assumption of equalized effluent flow.

Main Pump Stations. A main pump station will be located at each WRP to provide
reclaimed water to the distribution systems. The pump station capacity is
dependent upon plant production, as well as reclaimed water demands, and will be
designed to meet peak day demands. Proposed storage reservoirs will provide for
reductions in the required main pump station capacities by allowing peak hour
demands to be met with a combination of pumped water and water from storage
reservoirs. It is assumed that the pump stations will operate 24 hours per day.
The main pump stations will be controlled by water level sensors in the storage
reservoirs.

Booster Pump Stations. The functions of the booster pump stations are to boost
the system pressure from low service zones to high service zones or, due to the
relatively flat terrain, to boost delivery pressures from reservoirs to users. In order
to minimize pump station and pipeline capacities, booster pump stations designed
to boost system pressures from low zones to high zones will operate 24 hours per
day and, therefore, will be designed to meet peak day demand of the high zone.
Booster pump stations designed to boost delivery pressures from reservoirs wil
operate only during the users' operating hours and, therefore, will be designed to
meet peak hour demands of the user served.
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TABLE 6-6

SUMMARY OF RECLAIMED WATER SYSTEM CRITERIA

I' " , "::'
" ".,.".",.".:",,".'.,,:,'.:

.""Srste~çomponents Crit~ï:ia '.," " ""'.':, ,."",',.
. 

,',,':,:.":':

Reclaimed Water Supply . Assume projected plant production for year
2020.. Assume equalized effluent flow.

Main Pump Stations . Pumps will operate 24 hours during peak day
demands.

8 Size for peak day demands.

Booster Pump Stations . To serve high zones, size for peak day
demands.

. To serve users from reservoirs, size for peak
hour demands.

Storage Reservoirs . Provide storage for peak demand.
. Reservoir elevations should be adequate to

provide optimum delivery pressures to most
users.

. Provide surface storage adequate to meet peak
season demands.

Distribution System . Size to meet the peak hour demands.. Maximum design velocity is 6 feet per second.
8 Maximum system pressure: 185 psi.. Optimum delivery pressure range: 55 to 150 

psi.. All buried piping is "purple" high-pressure PVC
(currently 24-inch diameter is maximum avail-
able) or ductile iron pipe.
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Storaqe Reservoirs. The recommended operating storage capacity to be provided
for the reclaimed water systems is equivalent to the peak day demand. Reservoir
elevations will be dictated by the required system and delivery pressures as
discussed below. Reservoirs provide supplemental supply during peak demand
days. Capacity should be based on the supplemental supply necessary to meet all
demands during the peak season.

Distribution Svstem. Distribution system design is dependent upon flow, velocity,
and pressure criteria. The distribution systems will be sized to handle the peak hour
demands. High velocities, which may impair pipeline useful life and increase energy
requirements to deliver water, are not desirable. Maximum design flow velocity in
the system will be 6 feet per second.

Two pressure criteria were considered in the planning of the system. Defined as
the pressure at any point within the distribution system, system pressure is
dependent upon reservoir levels, reclaimed water demands and pumping conditions.
The maximum system pressure will be 185 pounds per square inch (psi). Delivery
pressure refers to the pressure at which reclaimed water is delivered to the users.
Optimum delivery pressure ranges from 55 psi to 150 psi.

Components of the Plan

The development of the recommended reclaimed water system was based on the
above criteria and assumptions. The recommended conceptual plan is divided into 4
main reclaimed water systems:

. Palmdale and Lancaster Tertiary System (tertiary system)

. Palmdale and Lancaster Secondary System (secondary system)

. Rosamond System

. Edwards AFB System

Plate 2 shows the conceptual plans (except for Edwards AFB), the location of the
reclaimed water users and the service zones. Because a conceptual plan already

exists for Edwards AFB System, it is discussed separately. The tertiary system
would serve tertiary treated reclaimed water to approximately 34 users in three
service zones. Service zone maximum water surface elevations are 2,620, 2,840
and 2,920 feet above sea leveL. The secondary system would serve secondary
treated reclaimed water to approximately 23 users in one service zone (maximum
water surface elevation of 2,680 feet). The Rosamond system would serve tertiary
treated water to approximately 20 users in one service zone (maximum water
surface elevation of 2,620 feet).

Main pump stations would be located at the reclaimed water supply. Each of the
service zones would contain storage reservoirs, distribution system piping, and
booster pump stations.
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Reclaimed Water SUDDlv. Reclaimed water would be supplied to the tertiary and
secondary systems from the Palmdale and Lancaster WRPs. Similarly, reclaimed
water would be supplied to the Rosamond system from the Rosamond WRP. The
total system demand for reclaimed water is approximately 5,688 acre-feet per year
for the tertiary system, 26,493 acre-feet per year for the secondary system, and
758 acre-feet per year for the Rosamond system. It is anticipated that reclaimed
water would be constantly available from the WRPs.

Under normal operating conditions for the tertiary system, reclaimed water from the
Lancaster WRP would serve service zone 2620, and reclaimed water from the'
Palmdale WRP would serve zones 2840 and 2920. An 8.0 mgd and a 3.0 mgd
tertiary treatment plant would be constructed at the Lancaster WRP and the
Palmdale WRP, respectively. A 2.0 mgd tertiary plant would be constructed at the
Rosamond WRP. The tertiary treatment process at the plants would include
oxidation, flocculation, clarification, filtration and disinfection.

Without a storage supply, the secondary supply remaining from the Palmdale and
Lancaster WRPs after partial conversion to tertiary appears inadequate to meet the
peak day demand of the secondary system users by approximately 3,000 gallons
per minute (gpm). (See Figure 6-12.) The secondary system facilities have been
planned accordingly.

Main PumD Stations. Reclaimed water pump stations would be located at the
WRPs and would be used to transport the reclaimed water to the storage reservoirs
and to the users in each zone. With the exception of the Secondary system main
pump station, the main pump stations are designed to operate at a constant flow
rate (24-hour operation) and to provide total daily flow equivalent to the peak day
demand. Without a storage supply, projected secondary flows at the Lancaster and
Palmdale WRPs appear inadequate to meet projected secondary peak day demands,
therefore, the secondary system main pump stations are designed to provide
maximum secondary flow available from the WRPs. The r~commended capacities
of the main pump stations are shown in Table 6-7.

Booster PumD Stations. Included in the recommended plan are seven booster pump
stations (BPS) located thrOughout the distribution system. BPS 1 through BPS 5
are a part of the tertiary system; BPS 6 is a part of the secondary system; and BPS
7 is a part of the Rosamond system. BPS 1 is at the head of service zone 2920 to
increase system and delivery pressures from the 2840 zone. Due to the relatively
flat terrain in Lancaster, BPS 2 through BPS 4 are located at the reservoirs within
service zone 2620 to increase delivery pressures to users in the zone. BPS 5
serves as a backup supply source for service zones 2920 and 2840 allowing
reclaimed water from the Lancaster WRP to flow to these zones. BPS 6 would be
located at the open reservoir (described in the next section) within service zone
2680 to provide supplemental water for peak days when WRP supply is inadequate
to meet demands. BPS 7 would be required to increase delivery pressures for the
Desert Highlands Development in the Rosamond system. BPS capacities range
from 1,320 to 8,935 gpm. Booster pump station locations are shown on Plate 2
and capacities and operating hours are listed in Table 6-8.
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TABLE 6-7

MAIN PUMP STATION CAPACITIES

System
.,

CapaCitY19~rniu,"

Tertiarv System
Palmdale WRP 2,000
Lancaster WRP 5,600

Secondary Svstem
Palmdale WRP 25,800
Lancaster WRP 15,700

Rosamond System
Rosamond WRP 1,050

Storaqe Reservoirs. The conceptual plan includes construction of eight new
reclaimed water storage reservoirs and utilization of one existing storage reservoir.
Each service zone would have one reservoir with the exception of the 2620 zone
(tertiary system) which would have three and the 2680 zone (secondary system)
which would have three reservoirs (one existing). The storage capacity in each
zone would be equal to peak day demand with the exception of the 2680 zone
(secondary system) which would be sized large enough to provide supply
supplemental to WRP supply as required to meet peak day demands. Six of the
nine reservoirs are assumed to be above-ground steel tanks and would range in,size
from 1.0 million gallons (MG) to 4.6 MG. Reservoir No.6 in the 2680 zone is
assumed to be open and lined and would be capable of holding a minimum of
approximately 400 acre-feet of water.

Additionally, storage would be provided for the Lancaster and Palmdale WRPs to
hold secondary treated water for periods when irrigation water is not required due
to precipitation. In addition, storage would provide the added benefit of reducing
wastewater effluent discharged to Paiute ponds during the winter. The capacity of
the reservoir would allow for storage of 14 days or approximately 2,500 acre-feet
of total secondary reclaimed water flow. This storage capacity is sufficient to
provide the 400 acre-feet of water required to meet peak day demands.

Currently, the Lancaster WRP has storage ponds capable of holding approximately
1,535 acre-feet of water. Therefore, an additional 965 acre-feet of storage is
required. Because only 400 acre-feet of water is required from storage to meet
peak day demands in the 2680 zone, it is recommended that two separate
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reservoirs be constructed: one 400 acre-feet open, lined reservoir and one 565
acre-feet open, unlined reservoir. This would reduce capital costs. Storage
reservoir locations are shown on Plate 2 and reservoir volumes are listed in Table 6-
9. The maximum water surface elevations are determined by the system and
delivery pressure criteria and are also listed in Table 6-9.

TABLE 6-8

BOOSTER PUMP STATION CAPACITIES

'. ... ... . .... ..",. ..., . .. ... .
,BO()sjeif'iimp

" Statton ',,"

. ... ..... . .. .. .
OpercJ til1gfloUrs.'

'lhrs./dayiZones Served

Tertiarv System
1

2
3
4
5

2920 24 1,320
2620 8 1,520
2620 8 5,660
2620 8 8,935
2920 As required 5,600

2680 24 3,000

Desert Highlands 6 1,611

Secondarv Svstem
6

Rosamond System
7

Distribution Svstem. The recommended pipeline routes for the reclaimed water
systems are shown on Plate 2. The distribution systems consist of 'approximately
486,000 lineal feet of pipe ranging from 6 to 42 inches in diameter. The lengths
and diameters of the pipeline segments for each system are presented in
Table 6-10. Purple, high-pressure, polyvinyl chloride (PVC) pipe is the primary pipe
type used in the tertiary and Rosamond systems. Because 24 inches is the
maximum diameter currently available for purple PVC pipe, and the majority of
pipeline in the secondary system is greater than 24 inches in diameter, ductile iron
pipe is used in the secondary system.

Cost Estimates

Table 6-11 presents criteria used in estimating costs. Cost estimates presented in
this report are order-of-magnitude type estimates expected to be accurate within
.. 25 percent. The cost estimates were developed from general cost curves,

information from suppliers, other studies and KennedylJenks Consultants' previous
experience. The main pump station costs include costs for all materials, equipment,
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construction and testing. Incorporated into the reservoir construction costs are the
costs for grading, materials, and construction. Pipeline construction costs assume
in-street construction with a moderate degree of utility crossings and include items
such as valves, traffic control and road resurfacing. Booster pump station costs
consist of costs for all materials, equipment, construction and testing. System
flushing and testing costs assume that approximately 1,000 feet of pipe would be
tested per day. Not included in the cost estimate are pipeline easements and pump
station/reservoir property costs.

TABLE 6-9

RESERVOIR VOLUMES AND ELEVATIONS

Reservoir
Number

Service
Zone

Volume
(MG)

, , ,
'MaxifTu,, "

Water$ufface
'"EIevnpôii

rf~êt) "',

Tertiarv System
1

2
3
4
5

2840
2920
2620
2620
2620

1.0
2.0
1.0
2.4
4.6

2840
2920
2620
2620
2620

Secondary
Svstem

6
7
8

2680
2680
2680

400 AF
565 AF

1535 AF (E)

2680
2350
2300

Rosamond System
9 2620 1.5 2620

(E) Existing

(A F) Acre-feet

The estimated construction cost of the reclaimed water system is shown in
Table 6-12. As shown in the table, the treatment facilities for the tertiary and the
Rosamond systems are $24,417,000 and $7,731,000 respectively. The
distribution facilities for the tertiary, secondary, and Rosamond systems are
$36,456,000, $67,486,000, and $8,296,000 respectively. The total cost for
construction of the entire regional system is approximately $144,386,000 (1994
dollars). Construction costs include 15 percent for contractor overhead and profit,
20 percent for engineering lad ministration and 25 percent for contingencies.
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TABLE 6-10

PIPELINE DIAMETERS AND LENGTHS

"".
, '

I""" ? Material ,,'. Diameter (In.) ' I;epntr(l::lê",', .

Tertiary System Ductile Iron 30 100.
PVC 24 1,600
PVC 18 93,800
PVC 16 9,500
PVC 14 43,700
PVC 12 27,600
PVC 10 24,900
PVC 8 7,500
PVC 6 1 2,800

Subtotql - 221,500

Secondary System Ductile Iron 42 43, 1 00
Ductile Iron 36 48,800
Ductile Iron 24 15,840
Ductile Iron 20 14,700
Ductile Iron 16 5,400
Ductile Iron 14 18,700
Ductile Iron 12 5,500
Ductile Iron 10 20,500
Ductile Iron 6 1,300

Subtotal - 173,840

Rosamond System PVC 16 2,000
PVC 12 39,200
PVC 10 1 9,400
PVC 8 21 ,800
PVC 6 8,600

Subtotal - 91 ,000

Total 486,340
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TABLE 6-11

COST CRITERIA

,

"... ).,., Component Cost Criter;a,

Tertiary Treatment Plant Based on Dave Richard's "A Summary of
Wastewater Reclamation Costs in California"

Main Pump Stations Cost curve based on historical data

Booster Pump Stations Cost curve based on historical data

Reservoirs (21 50t/gal.

Open Reservoir (unlined) 2 t/gal.

Open Reservoir (lined) 7 t/gal.

Pipelines 131

42-inch D.I. $21 O/ft.

36-inch D.I. $1 SO/ft.

30-inch D.I. $1 501ft.

24-inch D.I. $1 201ft.

20-inch D.I. $1 OO/ft.

16-inch D.I. $ SO/ft.

14-inch D.I. $ 70/ft.

12-inch D.I. $60/ft.

1O-inch D.I. $ 501ft.

6-inch D.I. $30/ft.

24-inch PVC $ 961ft.

20-inch PVC $SO/ft.

1 a-inch PVC $72/ft.

16-inch PVC $64/ft.

14-inch PVC $56/ft.

12-inch PVC $4S/ft.

1 O-inch PVC $40/ft.

a-inch PVC $32/ft.

6-inch PVC $24/ft.

System Flushing and Testing 141 $1 1ft.

111

121

All figures represent installed costs.
Includes tank. foundation, appurtenances, excavation, paving, fencing, landscaping and telemetry.
Assume $4.00/diameter-inch for PVC - and $5.00/diameter-inch for ductile iron.
Assumes 1,000 ft.day at $1,OOO/day.

131

(4)
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i. Treatment Facilties
A. Tertiary System

Palmdale . 3.0 mgd
Lancaster - 8.0 mgd

SUBTOTAL
Contractor's OH & Profit (15%)
Engineering/Admin (20%)
Contingency (25%)
TOTAL (Tertiary System)

B. Rosamond System

Rosamond - 2.0 mgd

SUBTOTAL
Contractor's OH & Profit (15%)
Engineering/Admin (20%)
Contingency (25%)
TOTAL (Rosamond System)

TOTAL (Treatment Faciiities)

II. Distribution Facilties

A. Tertiary System
1. Main Pump Stations

Palmdale - 2,000 gpm
Lancaster - 5,600 gpm

2. Booster Pump Stations

No.1 - 1,320 gpm
No.2 - 1,520 gpm
No.3 - 5,660 gpm

No.4 - 8,935 gpm
No, 5 - 5,600 gpm

3. Reservoirs

No.1.-1.0mg
No.2. - 2.0 mg
No.3. . 1.0 mg
No, 4. - 2.4 mg
No.5. - 4.6 mg

4. Distribution Pipelines

30-inch D.I. (100 LF)

24-inch PVC (1,600 LF)

18-inch PVC (93,800 LF)

16-inch PVC (9,500 LF)

14-inch PVC (43,700 LF)

12-inch PVC (27,600 LFI

1O-inch PVC (24,900 LF)
8-inch PVC (7,500 LF)

6-inch PVC (12,800 LF)

5. System Flushing and Testing

SUBTOTAL
Contractor's OH & Profit (15%1

Engineering/Admin (20%)
Contingency (25%)
TOTAL

TABLE 6-12

PRELIMINARY COST ESTIMATE

CONTINUED ON RIGHT

HESTIMATED COST

(1994 Do/lars/

$ 6,200,000
9,061,000

$ 15,261,000
2,289,000
3,052,000
3,815,000

$ 24,417,000

$ 4,832,000

4,832,000
725,000
966,000

1,028,000
$ 7,731,000

$ 32,148,000

$ 518,000
1,004,000

$ 249,000
275,000
648,000
875,000
648,000

$ 500,000
1,000,000

500,000
1,200,000
2,300,000

$ 15,000
154,000

6,754,000
608,000

2,447,000
1,325,000

996,000
240,000
307,000

$ 222,000

$ 22,785,000

3,418,000
4,557,000
5,696,000

$36,456,000

B. Rosamond System

1. Main Pump Station
Rosamond - 1,050 gpm

2. Booster Pump Stations

No.7 - 1,611 gpm

3, Reservoirs

No.9 - 1.5 mg

4. Distribution Pipelines

16-inch PVC (2,200 LF)

12-inch PVC (39,200 LF)

1O-inch PVC (19,400 LF)

8-inch PVC (21,800 LF)

6-inch PVC (8,600 LFI

5, System Flushing and Testing

SUBTOTAL
Contractor's OH & Pr.ofit (15%)
Engineering/Admin (20%1

Contingency (25%)
TOTAL (Rosamond Systeml

C. Secondary System

. 1. Main Pump Stations

Palmdale - 25,800 gpm
Lancaster - 15,700 gpm

2. Booster Pump Stations

No.6 - 3,000 gpm

3. Open Reservoir

No.6 - 400 AF

No.7 - 565 AF

4. Distribution Pipelines

42-inch D. I. (43,100 LF)
36-inch D.I. (4B,800 LFI

24-inch D.I. (15,840 LFI

20-inch D.I. (14,700 LFI

16-inch D. I. (5,400 LF)
14-inch D. I. (18,700 LF)
12-inch D.I. (5,500 LF)

1O-inch D.I. (20,500 LF)

6-inch D.I. (1,300 LFI

5. System Flushing and Testing

SUBTOTAL
Contractor's OH & Profit (15%)
Engineering/Admin (20%)
Contingency (25%)
TOTAL (Secondary Systeml

TOTAL (Distribution Facilitiesl

"GRAND TOTAL

. '." ......... .

E$r!'Ylf!EEçosT ,
',.(1ifit4iJGdár# '

$ 324,00

$ 288,00

$ 750,00

$ 1 28,00
1,882,00

776,00
698,00
206,00

$ 91,00

$ 5.143,00
771,00

1,029,00
1.353,00

$ 8,296,00

$ 2,591,00
1.846,00

$ 421,00

$ 9,123,00
3,682,00

$9,051,00
8,784,00
1,901,00
1,470,00

432,00
1,309,00

330,00
1,025,00

39,00

$ 174.00

$ 42,178,00
6,327,00
8,436,00

10,545,00
$ 67,486,00

$112,238,00
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The cost estimates were developed to provide a reference for financial planning.
The actual construction cost and project cost would depend on the final project
scope, the schedule for construction, and market conditions at the time of
construction. Feasibility of the project and funding needs must be considered and
reviewed thoroughly in order to select the proper option and to provide adequate
funding.

Edwards AFB System

Edwards AFB is currently designing a 2.5-mgd tertiary wastewater treatment plant,
located south of the South Base entry gate and east of Switch Station #4. (See
Figure 6-1.) The following is a list of facilities for the planned reclaimed water
distribution system identified in Boyle Engineering Corporation's July 1993 "Early
Preliminary Design Submittal, Volume 1, Design Narrative":

. A 3, 125-gpm main pump station at the wastewater treatment plant.
A 3, 125-gpm booster pump station.
A 2.2-mg storage reservoir.
Approximately 31,740 feet of PVC pipe ranging from 4 to 18 inches indiameter. '

.

.

.

The estimated capital cost of the planned distribution facilities is $6,300,000.
Operation and Maintenance (O&M) costs were estimated to be $140,000 per year.

EXCESS RECLAIMED WA TER SUPPL Y

Figures 6-11 through 6-13 depict seasonal demand patterns for the tertiary,
secondary and Rosamond systems. As shown in the figures, excess reclaimed
water supply would be available from all three systems after demands have been
met. It is estimated approximately 6,400 acre-feet from the tertiary system,
37,500 acre-feet from the secondary system (excludes 2,500 acre-feet diverted to
open reservoirs in the 2680 Zone) and 2,500 acre-feet from the Rosamond system
would be available from the WRPs annually. The excess supplies can be discharged
through the following methods:

. Surface Spreading

Groundwater Injection
Evaporation

.

.

Currently, Rosamond CSD has approximately 80 acres of land near their existing
WRP that could be used for spreading. In addition, the DOA owns approximately
2,600 acres that are currently used to spread wastewater from the Palmdale WRP.
However, the DOA has plans to eventually farm most of the land.
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Tertiary treated water from the three WRPs could be recharged into the
groundwater basin. This approach would depend on factors such as availability of
land, location, soil type, and percolation rates. Two potential recharge sites are
shown on Plate 2. The first site, identified in Earth Systems Consultants draft
February 1994 Summary Report regarding test boring along the Amargosa Creek, is
located along the Amargosa Creek between 10th and 25th Street West. The
second site is located on DOA's property along Little Rock Creek. Previous studies
at this site could not be identified. As shown on Plate 2, both sites are located
near reclaimed water pipelines outlined in the conceptual plan. Groundwater
recharge potential is also discussed in Chapter 5 - Aquifer Storage and Recovery
Methods.

Pan evaporation data from CSDLAC's March 1993 "Lancaster Water Reclamation
Plant Water Balance" indicates that approximately 107 inches or 9 feet of
evaporation occurs at the Lancaster WRP on an annual basis. Assuming a depth of
9 feet for evaporation ponds, approximately 8 square miles of land is required to
evaporate 46.400 acre-feet of water.

PERMIT REQUIREMENTS

Numerous permits will be required for construction and operation of the conceptual
plan. A summary of potential regulatory requirements is shown in Table 6-13.

Federal

A Nationwide 404 Permit from the United States Army Corps of Engineers (Corps)
is required for activities impacting the waters of the United States. Because some
construction activities may occur within the riverbed (river crossings), it is
recommended that the Corps be notified in writing of the proposed activities.

State

The following state agencies may require permits and/or approvals for the reclaimed
water systems:

. California Department of Fish & Game
California Department of Transportation
California Department of Health Services
Regional Water Quality Control Board

State Water Resources Control Board

.

.

.

.

The 1601 Agreement from the California Department of Fish & Game (DFG) is
required for all crossings or activities which may impact a stream or natural
drainage way. This requirement includes construction of pipelines on bridges if
construction activity occurs within the stream. In addition, crossings of minor

streams may require 1601 Agreements.
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TABLE 6-13

POTENTIAL REGULATORY REQUIREMENTS
FOR THE

RECLAIMED WATER SYSTEMS

Agency Type of Approvàí

LFEDERAL United States Army Nationwide 404 Permit

PERMITS Corps of Engineers

California Department of 1601 Agreement for impact
Fish and Game on or activity in streams

California Department of Encroachment Permit
Transportation

California Department of Cross connection control
Health Services

Regional Water Quality NPDES Construction Activity
,

Control Board PermitII. STATE 

PERMITS
Regional Water Quality Reclamation Permit

Control Board

Regional Water Quality Engineering Report

Control Board Requirements

State Water Resources Petition for Change in Place
Control Board and Purpose of Use

Los Angeles County Onsite (cross connection
Department of Health control) (user) facilities

Services approval

Los Angeles County Distribution system design &
Department of Health construction approval

Services

III. LOCAL Kern County Onsite (cross connection
PERMITS Environmental Health control) (user) facilities

Department approval

Kern County Distribution system design &
Environmental Health construction approval

Department

City of Palmdale Encroachment Permit

City of Lancaster Encroachment Permit

Los Angeles County Excavation Permit

Department of Public
Works

Los Angeles County Encroachment Permit
Flood Control District

Kern County Encroachment Permit
Transportation

Department
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An encroachment permit from the California Department of Transportation would be
required for any work done within the state right-of-way. This includes installation
of a pipeline in or across a highway, installation of a pipeline in a roadway crossing
under a highway, support of a pipeline on a bridge crossing over a highway, and
activities that impact on-ramp and off-ramp traffic.

The California Department of Health Services (DHS) would be involved during imple-
mentation of the reclaimed water systems. The DHS is concerned with cross
connections, separation of pipelines, and any activity that may result in
contamination of drinking water. The DHS would review plans and specifications
prior to construction.

The RWQCB-LH regulates the source and the end use of reclaimed water. Its main
involvement in the tertiary and secondary reclaimed water systems would be
through the CSDLAC to modify the reclamation requirements to include the specific
reclaimed water users and to review the Engineering Report describing treatment

and distribution facilities and users. RWQCB-LH's main involvement in the
Rosamond system would be through RCSD and would be similar to tertiary and
secondary system involvement. In addition, National Pollutants Discharge
Elimination System (NPDES) Construction Activity Permits riay need to be
obtained. These permits are required for stormwater runoff from construction
projects impacting an area of 5 acres or more.

Water rights and funding alternatives would require involvement from the State
Water Resources Control Board (SWRCB). Approval of a Petition for Change of
Place and Purpose of Use is required for any change in discharge location or
quantity of wastewater. If a low interest loan is chosen as a funding alternative,
applications for the Water Reclamation Loan Program and State Revolving Fund are
through the SWRCB. In addition to the permits and approvals described above,
compliance with the California Environmental Quality Act (CEQA) would be
required.

Local

Concerned with drinking water contamination (cross connection control), the
Los Angeles County Department of Health Services and the Kern County
Environmental Health Department requires plan review and inspection of the
distribution system and on site user facilities. The County Department of Health
Services coordinates with RWQCB-LH and State DHS.

Encroachment permits are required for all construction work done within local right-
of-way. These include the Cities of Palmdale and Lancaster, the Los Angeles
County Department of Public Works (Excavation Permit), the Los Angeles County
Flood Control District, and the Kern County Transportation Department.
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OTHER INSTITUTIONAL ISSUES

Before providing reclaimed water service, it would be necessary to secure
agreements between the following entities:

. CSDLAC and purveyors
Purveyors and users
CSDLAC and DOA

.

.

A contract between CSDLAC and the purveyors is required for sale of reclaimed
water to the purveyors. Contracts between the purveyors and users and between
CSDLAC and DOA (customer service agreement) would establish the requirements
for use of reclaimed water and would specify that the users understand the
regulations controlling use of reclaimed water.

FINANCING AL TERNA TIVES

To finance the construction cost of the reclaimed water facilities, sufficient capital
may be obtained through the following funding sources:

. Water Reclamation Loan Program

State Revolving Fund

Small Reclamation Projects Act of 1956
Connection Fees

.

.

.

Water Reclamation Loan Program

The development of cost-effective water reclamation projects for the augmentation
of water supplies constitutes the main purpose of the Water Reclamation Loan
Program (WRLP). The WRLP is administered by the SWRCB's Office of Water
Recycling and provides $30 million to local public agencies under the Clean Water
and Water Reclamation Bond Law of 1988. These funds are avaifable to assist in
the design and construction costs of water reclamation projects. Although a
maximum loan amount per project is not specified in the Bond Loan, SWRCB policy
limits each project to $5 million. Loans covering 100 percent of eligible costs may
be provided for a maximum period of 20 years at an interest rate of one-half the
rate paid by the State on the most recent sale of state general obligation bonds.
The present rate is 4 percent. A water reclamation project is eligible for the WRLP
under the 1988 Bond Law if it is cost-effective compared to the cost of new
freshwater supply alternatives and if no federal assistance is available at the time of
need. Available funds would generally be committed to those projects with
completed facilities planning which have met all loan program requirements and are
ready to proceed. General requirements include a completed facilities plan with a
project report, a complete environmental document, and a draft revenue program.
In addition, all projects must comply with CEQA prior to loan authorization.
According to SWRCB staff, funds for projects in the near future are very limited.
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CHAPTER 7

AQUIFER STORAGE AND RECOVERY

This chapter evaluates the feasibility of implementing an aquifer storage and
recovery program within the Antelope Valley. Elements of the chapter include an
overview of aquifer storage and recovery methods, followed by discussions on the
hydrogeology of the Antelope Valley, hydraulic characteristics of the Antelope
Valley aquifers, current condition of the aquifers, quantity and quality of available
groundwater information, potential water sources for recharge, regulatory issues,
and characteristics for good infitration and injection sites. A summary of relevant
studies, as well as factors specific to surface infiltration, and discussions on
potential surface recharge areas, feasibility of infiltration, potential injection sites
and feasibility of injection are also presented.

OVERVIEW OF AQUIFER STORAGE AND RECOVERY METHODS

One of the elements of the Antelope Valley Water Resource Study is an evaluation
of the feasibility of Aquifer Storage and Recovery (ASR). For purposes of this
evaluation, ASR will include the following methods of storing and recovering water
from the groundwater basin:

. Spreading/lnfiltration - use of surface spreading basins to allow infiltration of
water into the aquifer.

. Injection - use of new or existing wells for direct injection of water into the
aquifer.

. In-lieu Use - use of an alternative source of water, other than groundwater,
when available, and use of groundwater when the alternative source is
unavailable. In-lieu use is not discussed in this chapter but is addressed as
part of the overall water resources management plan.

ASR should be considered a conjunctive use program which integrates the
management of local groundwater basins with use of imported supplies of surface
water. Some of the benefits of an ASR program include:

. Improved water supply reliability.

. Optimized use of alternative water supplies.

. Reduction of subsidence problems.

. Reduction of pumping lifts.

. Increased flexibility of operations.
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HYDROGEOLOGY OF THE ANTELOPE VALLEY

The Antelope Valley is roughly triangular in shape and approximately 2,400 square
miles in area. The Tehachapi Mountains form the northwestern boundary of the
Valley to an altitude of 7,981 feet while the San Gabriel Mountains form the
southwestern boundary to an altitude of 9,399 feet. The San Andreas Fault runs
along the base of the San Gabriel mountains on the south and the Garlock Fault
runs along the base of the Tehachapi Mountains on the north. In addition to the
main San Andreas and Garlock Fault systems, the Antelope Valley floor is criss-
crossed with faults, dividing the Valley into many different geologic sub-units as
shown on Plate 1. These faults may also act as barriers to groundwater flow as
evidenced by disparities in groundwater levels across the fault zones.

The geologic formations of the Antelope Valley can be divided into two main
groups: the consolidated, virtually non-water-bearing rocks along the mountainsides
and at the bottom of the groundwater basin, and the unconsolidated deposits which
are the principal water-bearing formations of the Valley. The consolidated rock
consists mostly of igneous intrusive and metamorphic rocks of pre-Tertiary age, and
basalt, continental volcanic, and marine and continental sedimentary rocks of
Tertiary age. In certain areas of the Valley where the rock outcrops occur (such as
on many buttes), the consolidated rock can act as a hydraulic barrier to
groundwater flow.

The unconsolidated deposits include younger and older alluvium, older fan deposits,
windblown dune sand, and playa deposits. Closer to the center of the Valley, the
older alluvial materials consist of finer materials such as compact gravel, sand, silt,
and clay interbedded with more permeable aquifer materials. These finer silts and
clays can form impermeable lenses which inhibit movement of water and can result
in isolated perched water tables. In addition to the isolated clay layers, a more
extensive shallow perched water body exists and is shown in outline on Figure 7-1.
The clay lenses that form the shallow perched zone are thought to be remnants of
old lake features which can form barriers to groundwater flow at shallower depths.
The shallow perched zone generally occurs within 80 feet of the ground surface
and traps poorer quality water that can contain high concentrations of bacteria,
chloride, dissolved solids, nitrate, and pesticides.

Below the shallow-perched zone in the main floor of the Valley, playa or old lakebed
(lacustrine) deposits of Pliocene through Holocene age exist. These deposits are
composed of siltstone, clay, and marL. These beds can be up to 400 feet thick and
can be interbedded with coarser material of up to 20 feet in thickness. These thick
layers are often described as blue clay and are a main feature of the aquifer system
in the central part of the Valley. In certain areas, the lacustrine deposits divide the
unconsolidated deposits into an upper principal unconfined aquifer and a lower
confined deep aquifer as shown on the generalized cross-sections on Figures 7-2
and 7-3. Near the southern boundary of the Antelope Valley, the lacustrine layer is
overlain by 300 to 500 feet of alluvium, while at the northern boundary of the
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Valley, it is exposed at the land surface. (See Figure 7-1). In this multi-layered
system, the overall thickness of the deposits can be more than 1,900 feet (USGS,
1967) and could be as great as 10,000 feet (USGS, 1960).

For the purposes of ASR, the younger and older alluvium deposits found near the
base of the San Gabriel Mountains are of particular interest because of the coarse
sands and gravels commonly found in those areas. In addition, those areas near
the base of the mountains are in a single aquifer system because the lacustrine
layer does not appear to extend that far. The alluvial deposits near the hills are
estimated to be up to 900 feet thick (USGS, 1993).

The entire groundwater basin of the Antelope Valley is estimated to have 68 millon
acre-feet of storage of which 13 million acre-feet is currently available (DWR,
1980). Approximately 55 million acre-feet of groundwater was estimated to remain
in storage as of 1975. This stored water, however, may not be entirely accessible
due to 1) uneconomical pumping depths, 2) distance between the groundwater
basin and current users, and 3) the potential for causing land subsidence.

Existing Groundwater Recharge Sources

At present, the principal source of recharge of the groundwater in the Antelope
Valley is runoff, principally recharged in the foothills of the mountains. Numerous
studies have been conducted to estimate natural recharge since 1924, some based
on little data. The most recent studies estimate natural recharge at 31,200 to
59,100 acre-feet per year (USGS, 1993). This estimate is based on the
assumptions that the contribution to recharge from precipitation on the Valley floor
is negligible and diversions and evaporation accounts for up to 10,000 acre-feet per
year. The three main creeks that contribute runoff to the Valley are Amargosa
Creek, Litte Rock Creek, and Big Rock Creek. The Big Rock and Little Rock Creeks
alone are estimated to contribute more than 50 percent of the runoff. Total runoff
from the San Gabriel mountains (including runoff from Big Rock and Little Rock
Creeks) have been estimated to contribute up to 80% of the total recharge.

Other sources of recharge include irrigation return flow, leaking water conveyance
lines, wastewater collection and treatment facilities, and artificial recharge.
Depending on the thickness and characteristics of the unsaturated zone, these
sources mayor may not contribute to recharge of the groundwater. In addition,
there have been no estimates of the quantities of these other sources that actually
recharge the groundwater.

HYDRAULIC CHARACTERISTICS OF THE ANTELOPE VALLEY AQUIFERS

An important element of the assessment of any aquifer to its feasibility for ASR are
the hydraulic characteristics of the aquifer which determine its response to pumping
and recharge of outside sources of water. The primary hydraulic characteristics of
interest are the hydraulic conductivity and storage available in the aquifer media.
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Hydraulic conductivity (K) which is commonly measured in centimeter per second
(cm/sec) or feet per second (ft/sec) describes the aquifer's ability to transmit water
as a function of both the porous media and the fluid. Hydraulic conductivities for
alluvial materials such as sands and gravels are in the range of 10-2 to 10-3 cmlsec
or 10-4 to 10-5 ft/sec. In multi-layered aquifer systems such as in Antelope Valley,
the horizontal hydraulic conductivity is governed by coarse grained materials and is
higher than the vertical hydraulic conductivity which is governed by the fine-grained
materials.

The hydraulic conductivity multiplied by the thickness of the aquifer can be used to
estimate the transmissivity (T) which is the ability of the aquifer to transmit water
laterally. The transmissivity is commonly measured in gallons per day per foot
(gpd/ft or square feet per day (ft2/day). In aquifers of 5 to 100 meters thick,
values of T)- 100,000 gpdlft or 13,800 felday are good aquifers for potential ASR
use. Aquifers with T values lower than 100,000 gpd/ft may be acceptable for ASR
use; however, this will depend on the specific site conditions. Transmissivity and
hydraulic conductivity values are good measures of the ability of -the aquifer to
accept additional water. The transmissivity can be used to estimate the specific
capacity or productivity of a well which has the units of gallons per minute per footof drawdown. '
The abilty of an aquifer to store water is described in a parameter called the
storage coefficient, defined as the volume of water released by the aquifer from
storage per unit surface area of aquifer per unit decline in hydraulic head. For
confined aquifers, the storage coefficient is called storativity (S) which is a
dimensionless coefficient that describes the water produced as a function of aquifer
compaction and water expansion. For unconfined aquifers, the storage coefficient
is called specific yield and describes the water yielded from the water-bearing
material by gravity drainage as a percent of aquifer volume. Typical values of
storativity are 0.005 to 0.00005 while typical values of specific yield are 0.01 to
0.30. Specific values for storativity and specific yield in the Antelope Valley are a
function of the depositional environment and will vary from place to place.

Estimates for hydraulic conductivity, transmissivity and storage in Antelope Valley
have been obtained through pump tests conducted in and around Edwards Air Force
Base (AFB). Values range from 4,600 to 26,800 ft2/day for transmissivity, 0.017
to 0.13 ftlday (2x10-7 to 1.5x1 0-6 ft/sec) for vertical hydraulic conductivity in the
lacustrine clay, and 0.00036 to 0.13 for the storage coefficient (USGS, 1993).
Estimates of transmissivity from specific capacity tests in wells range from 600 to
32,000 ft2/day (USGS, 1994). Pump test data outside of the Edwards AFB
grounds appear sparse. Other estimates of specific capacity have been compiled in
earlier USGS reports such as USGS 1967 which developed a contour map of
specific capacities ranging from 3,800 to 15,400 fe/day, primarily representing the
unconfined zone. The areas of highest specific capacity are shown on Figure 7-4:
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Storage coefficients such as specific yields have been estimated from lithologic
logs. Around Edwards AFB, the storage coefficient ranges from 3 to 15 percent,
with an average of 9 percent. Estimates for other areas of the Valley have shown
specific yield estimates of 5 to 20 percent (USGS, 1993).

Finally, a parameter of relevance to surface recharge is the infiltration or percolation
rate in inches per minute. In areas near the alluvial fans, surface soils are generally
relatively coarse which indicates relatively high percolation rates. Very few
published studies have been conducted which document percolation rates;
however, field testing is relatively easy to conduct.

CURRENT CONDITION OF THE AQUIFERS

A brief description of the water levels and water quality for the groundwater aquifer
in the Antelope Valley is presented below~

Water Levels

Irrigated agriculture started in the Antelope Valley in the 1890s with documented
evidence of 50,000 acres of land irrigated with surface water. However, the
unreliability of surface water led to the development of groundwater use starting in
1912 with the highest pumping occurring in the 1950s and 1960s. By 1919, there
were an estimated 500 wells drilled in Antelope Valley with the number rising to
about 600 wells in 1940 and more than 1,000 by 1950. In 1956, there were
about 135,000 acres of dry and irrigated agricultural land under production in the
Valley (USGS, 1967) with a peak annual water usage of about 415,000 acre-feet
per year (USGS, 1993),

As the Valley has developed, many of the agricultural land uses have been
converted to urban and industrial land uses. For the first time since the 1890s,
groundwater pumpage for municipal supply exceeded the demand for agricultural
supply in 1988 (USGS, 1993), The estimated total water demand in 1990 for the
Valley was about 128,000 acre-feet per year which was met by surface water,
groundwater and State Water Project (SWP) water.

Groundwater levels have declined by as much as 200 feet (USGS, 1994). This
decline has significantly increased pumping costs, resulting in overdrafting of the
aquifer and land subsidence. The introduction of imported water from the SWP to
the Valley in 1973 reduced the demand for groundwater, thereby allowing
groundwater levels to recover somewhat. which subsequently may have reduced
the rate of subsidence (USGS, 1995). However, there is still a significant
groundwater depression in the Valley as shown on Figure 7-5. In addition to the
groundwater depression identified by the USGS, two groundwater depressions have
been identified in the Lancaster and Pearland Sub-units (Slade, 1994). The
locations are also shown on Figure 7-5. (Conversation with Palmdale Water District
suggests that the depression in the Pearland Sub-unit may not be a groundwater
depression but merely a change in gradient.)
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The high pumping rates of the 1950s and 1960s resulted in groundwater overdraft
and subsidence of the ground surface as shown on Figure 7-6. Some of the areas
of highest subsidence are coincident with current groundwater depressions.
Studies by the USGS in 1993 indicate that the maximum estimated land subsidence
from 1930 to 1992 was about 6.6 feet. In addition, there are approximately 290
square miles which have subsided by at least 1 foot, relating to a reduction in
aquifer storage' of about 50,000 acre-feet (USGS, 1994).

Water Quality

Water quality is generally good (i.e., Total Dissolved Solids (TDS) -c 1000 parts per
million (ppm)) Valley-wide except for the northeast part of Valley, the borders of the
Lancaster Sub-unit, and some shallow wells in North Edwards and Boron. Poorer
water quality appears to be associated in areas with hard-rock outcrops and areas
underlain by the shallow playa deposits where evaporation has concentrated
solutes. In general, the water quality over time has remained relatively unchanged
over the entire Valley and generally meets maximum contaminant limits (MCLs)
(USGS, 1987). The exceptions to the good groundwater quality are some high
concentrations of boron associated with naturally-occurring boron deposits, and
high nitrates associated with fertilizer use and poultry farming near the areas of
Little Rock and Quartz HilL. Most of the groundwater withdrawals for municipal and
agricultural use are drawn from the upper principal aquifer. Water quality data for
specific areas are provided in later sections.

QUANTITY AND QUALITY OF A VA/LABLE GROUNDWA TER INFORMA TION

Over three thousand wells have been drilled in Antelope Valley that have been
recorded with the DWR. The USGS has prepared a computerized water-level
database for these wells where the data fields include the local well number based
on township, range, and section; the use of the water; the depth of well; the
perforated interval; elevation of the land surface; the date of data collection, and
the water level elevation. These data are not available for all of the wells and many
of the wells contain measurements for only a few years. A listing of the well
numbers would take many pages and therefore is not included in this report. A
diskette with the well numbers and water level data is available.

In order to have a more complete picture of the aquifer characteristics at a single
well, three basic pieces of information are required for that well including:

. Water level data over time.

. Water quality data over time.

. Well construction data such as geologic well logs, driller's logs, perforated
intervals, construction material, and electric logs.
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The omission of the well-construction data make evaluations of changes to the
water quality or water levels in the groundwater difficult. The situation is made
even more difficult in a multi-layer aquifer system as occurs in parts of the Antelope
Valley.

Water Level Data

The USGS has compiled a database of water levels from their own data as well as
those of the Department of Water Resources, for over 3,000 wells in the Antelope
Valley (USGS, 1994b). However, the sheer size of the Valley prevents detailed
study because even the 3,000 wells results in an average well density of about 2
wells per square mile. The USGS monitors water level for about 200 of those
wells, however the majority of the 3,000 wells have data from only one point in
time. Only 260 wells contain long-term water level data as shown on Figure 7-7.

Water Quality Data

Similarly, the water quality data that were available from the USGS and from a CD-
ROM of groundwater data are also quite sparse. As shown on Figure 7-8, there are
over 2,500 wells with 1 water quality sample (most data were collected in the
1950s and 1960s). However, as shown on Figure 7-9, the number of wells with
more than 10 water quality samples drops significantly to about 60 wells. Many of
the wells of interest have water quality data that are more than 15 years old. The
USGS has continued to monitor approximately 40 wells for water quality
parameters in the Antelope Valley.

The water quality data that are currently available can only give a general overview
of the condition of the aquifer. Additional site-specific data will be necessary to
assess the condition of the aquifer and the potential impacts of recharge on the
overall groundwater quality.

Well Construction Data

In addition to water quality and water level data, well data (such as lithologic logs
and descriptions of construction) are also an important component. Because of the
multi-layered aquifer system in the Antelope Valley, the well logs and knowledge of '
the depth and perforated intervals of the wells are vital to assessing the
hydrogeology and the potential interactions between various aquifer zones. Based
on the studies by the USGS, it appears that there are about 2,500 wells for which
well construction data are available as shown on Figure 7-10. USGS, working with
the Antelope Valley-East Kern Water Agency (A VEK) in the 1970s and 1980s,
created a database of information for the wells in the more urbanized portions of
the Valley. The database indicates whether well logs exist for specific wells.

These data could provide an accessible source upon which site-specific
investigations could be based.
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POTENTIAL WA TER SOURCES FOR RECHARGE

There are a variety of source waters that could be available for recharge into the
groundwater of the Antelope Valley. They include:

. SWP
Treated potable water
Untreated water directly from the California Aqueduct

. Reclaimed Water (for spreading only)
Secondary treatment
Tertiary treatment

. Surface Water
Little Rock Creek and Little Rock Reservoir
Big Rock Creek
Amargosa Creek

The locations of the potential sources of recharge water for the Valley are shown
on Figure 7-11. In addition, the range in TDS values of the potential sources of
water in the Antelope Valley is shown on Figure 7-12. The'average raw SWP TDS
value is an average of the annual average from 1976 to 1989 and 1993 (1993 TDS
average is obtained from the average of January through June of 1993).

The highest groundwater TDS level within the wells for which data were evaluated
was 1 ,840 mglL in a well located on Edwards AFB where perched water tables and
the accompanying high salts occur. The low groundwater TDS of 125 mg/L
occurred in a well in the Los Angeles County Waterworks (LACWW) wellfield near
Lancaster. The average TDS value was estimated at about 300 mg/L based on the
wells for which water quality was evaluated.

REGULA TORY ISSUES

Groundwater recharge programs are currently regulated under several jurisdictions
depending on the location and type of recharge program and the nature of the
source waters. At present, neither the Environmental Protection Agency (EPA) nor

the California Regional Water Quality Control Board-Lahontan Region (RWQCB-LH)
(agencies expected to have the greatest involvement), have set procedures for
review of groundwater recharge projects. Discussions with EPA staff indicate that
they review groundwater recharge programs on a case-by-case basis.

Federal Regulations

The EPA regulates the discharges of waste to the subsurface under its Underground
Injection Control (UIC) program as part of the Safe Drinking Water Act (SDWA).
The UIC program divides injection wells into 5 classes. Wells that inject potable
water or reclaimed water would be classified as Class V wells which would require,
at present, only documentation of the injection. However, EPA staff indicate that

7.8 934620.00



,.

J--

s-
/-/

oI!
3
.
2
5
 
6
.
5
O
 
9
.
7
5

G
R

H
IC

 S
C

A
1
3
.
0
 
M
I
L
E
S

t~"I ~,
l! "i :i

,
-,1- ' -
/

.
.
 
' ". _.-

L
E

G
E

N
D

,7..
i
 
'
"

I

----
A
n
t
e
l
o
p
e
 
V
a
l
l
e
y
 
B
o
u
n
d
a
r
y
 
L
i
n
e

,,"
C

ounty B
oundary Line

E
dw

ards A
ir F

orce B
ase B

oundary Line

_._._,_.-
C

alifornia A
queduct

'V
vV

vV
V

'"V
V

V
V

""''''''''' ""..,,"" ,",
A

vek D
istribution

"l-"'~~7""~.r.,....
Potential R

eclaim
ed W

ater System

----
M
a
j
o
r
 
L
a
k
e
s
 
a
n
d
 
S
t
r
e
a
m
s

M
a
j
o
r
 
F
r
e
e
w
a
y
s
/
H
i
g
h
w
a
y
s

S
o
u
r
c
e
:
 
A
V
E
K
,
 
U
S
G
S
 
(
1
9
8
7
)
,
 
K
/
J
 
(
1
9
9
4
)

'
\
_
~
,
 
.
 
'
'
\
1
'
 
/

\
:
~
'
~
(
l
-
 
~
'
f
-

~
.
 
~
-
~""

\"'\I'

L
_j

() .
K

ennedy/Jenks C
onsultants

A
n
t
e
l
o
p
e
 
V
a
l
l
e
y
 
W
a
t
e
r
 
G
r
o
u
p

A
ntelope V

alley W
ater R

esource Study
\ii

A
ntelope V

alley
Potential R

echarge Sources

N
o
v
e
m
b
e
r
 
1
9
9
5

K
/
J
 
9
3
4
6
2
0
.
0
0

J-.~
'.,,//"-"'" ,,'
~

 '\ /"
--/

Figure 7-11



H
ig

h 
G

ro
un

dw
at

er
(9

N
10

W
16

C
2S

, 1
96

2)

A
 v

er
ag

e 
R

ec
la

im
ed

 W
at

er

E
st

im
at

ed
 A

ve
ra

ge
G

ro
un

dw
at

er

A
ve

ra
ge

 T
re

at
ed

 S
W

P
(1

99
3)

A
ve

ra
ge

 R
aw

 S
W

P
 (

19
76

 -
1
9
8
9
,
 
1
9
9
3
)

L
ow

 G
ro

un
dw

at
er

(7
N

12
W

27
H

2,
 1

96
0)

N
ot

e:
 G

ro
un

dw
at

er
 s

am
pl

es
co

lle
ct

ed
 b

et
w

ee
n 

19
60

 -
 1

99
2 

at
w

el
ls

 in
 A

nt
el

op
e 

V
al

le
y

M
C

L

18
40

o
20

0
40

0
60

0
8
0
0
 
1
0
0
0
 
1
2
0
0
 
1
4
0
0

T
ot

al
 D

is
so

lv
ed

 S
ol

id
s 

(m
gl

L.

16
00

18
00

20
00

K
en

ne
dy

/J
en

ks
 C

on
su

lta
nt

s

A
nt

el
òp

e 
V

al
le

y 
W

at
er

 G
ro

up
A

nt
el

op
e 

V
al

le
y 

W
at

er
 R

es
ou

rc
e 

S
tu

dy

W
at

er
 Q

ua
lit

y 
C

om
pa

ris
on

 in
 A

nt
el

op
e

V
al

le
y

N
o
v
e
m
b
e
r
 
1
9
9
5

K
IJ

 9
34

62
0.

00
F
i
g
u
r
e
 
7
-
1
2



they are concerned with potential degradation of the aquifer by salts and TDS, but
assess the injection or recharge on a case-by-case basis, taking into account the
potential beneficial uses of the recharged water. Discharges to dry creek beds,
particularly of reclaimed water, may require a National Pollutant Discharge
Elimination System (NPDES) permit which is administered by the
RWQCB-LH.

State Regulations

A groundwater recharge program for the Valley may be regulated by the RWQCB-
LH and the Department of Health Services. Both are discussed below.

RWQCB-LH. The RWQCB-LH Water Quality Control Plan for the South Lahontan
Basin (Basin Plan) lists no numerical Water Quality Objectives for groundwater. ,
However, narrative objectives for groundwater contained in the Basin Plan include:

. Non-degradation policy which allows changes to water quality if:

The change is consistent with maximum benefit to the people of the
State.
The change does not unreasonably affect present and anticipated
beneficial uses of water.
The change does not result in water quality less than that prescribed in
water quality control plans or policies.

. Groundwater shall not contain taste or odor-producing substances that cause
a nuisance or adversely affect beneficial uses.

. Groundwater used for domestic or municipal supply shall have a median
concentration of coliform organisms over a seven-day period of less than
2.2/1 00 milliliters.

. Groundwaters designated for domestic or municipal supply shall not contain
concentrations of chemical constituents in excess of the specified MCL.

. Groundwaters designated for domestic or municipal supply shall not contain
concentrations of radionuclides in excess of the specified MCL.

If reclaimed water is discharged to spreading grounds that are within the dry creek
beds of any of the creeks, the discharge may be regulated under the NPDES
program that the RWQCB-LH administers for the EPA.

In the past, the RWQCB-LH has issued either waste discharge requirements or
waivers of waste discharge requirements for implementation of groundwater
recharge programs. The RWQCB-LH will also be concerned with the potential
degradation of the aquifer by salts and TDS but also assesses the individual
recharge or injection on a case-by-case basis.

7.9 934620.00



Department of Health Services. The Department of Health Services (DHS) regulates
drinking water quality, hazardous waste and reclaimed water use and may advise
the RWQCB-LH on discharge requirements. In addition, the DHS is currently
working on revising the requirements for recharge of reclaimed water in Title 22.
For direct injection, requirements are expected to include 1) oxidized, filtered and
disinfected water as well as organics removal through granular activated carbon
(GAC) absorption or reverse osmosis (RO) treatment, 2) a maximum groundwater
basin contribution of 50 percent for reclaimed water, 3) a minimum retention time

, of 12 months in the basin prior to withdrawal at a domestic supply well, and 4) a
minimum horizontal distance of 2,000 feet between the point of injection and the
point of withdrawal at a domestic supply well.

For surface spreading, different requirements are expected to be applied to different
levels of treated wastewater. There are expected to be three categories of treated
wastewater acceptable for spreading:

. Category i (oxidation, filtration, disinfection and organics removal through
GAC or RO treatment).
Category II (oxidation, filtration, and disinfection).
Category III (oxidation and disinfection).

.

.

Category I would require 1) a maximum groundwater basin contribution of
50 percent for reclaimed water, 2) a depth to groundwater of 20 feet if percolation
rates are less than 0.3 inches per hour (in/hr) (a depth of 10 feet if percolation rates
are less than 0.2 in/hr), 3) a minimum retention time of 6 months in the basin prior
to withdrawal at a domestic supply well, and 4) a minimum horizontal distance of
500 feet between the point of injection and the point of withdrawal at a domestic
supply welL. Category II would require 1) a maximum groundwater basin
contribution of 20 percent for reclaimed water, 2) a depth to groundwater of 20
feet if percolation rates are less than 0.3 in/hr (a depth of 10 feet if percolation
rates are less than 0.2 in/hr). 3) a minimum retention time of 6 months in the basin
prior to withdrawal at a domestic supply well, and 4) a minimum horizontal
distance of 500 feet between the point of injection and the point of withdrawal at a
domestic supply welL. Category III would require 1) a maximum groundwater basin
contribution of 20 percent for reclaimed water, 2) a depth to groundwater of 50
feet if percolation rates are less than 0.3 in/hr (a depth of 20 feet if percolation
rates are less than 0.2 in/hr) 3) a minimum retention time of 12 months in the
basin prior to withdrawal at a domestic supply well, and 4) a minimum horizontal
distance of 1,000 feet between the point of injection and the point of withdrawal at
a domestic supply well.

An engineering report on the proposed groundwater recharge project will be
required to be submitted to the RWQCB-LH and the DHS. Monitoring wells will be
required to detect the influence of the recharge operation.
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Other Concerned Agencies

Other agencies that may require notification and permits are the Los Angeles
County Environmental Health Department, the Kern County Environmental Health
Department, the affected water agencies, and Edwards AFB.

CHARACTERISTICS FOR GOOD INFIL TRA TION AND INJECTION SITES

Certain characteristics affect economic viability and technical feasibility and are a
keys to a successful ASR program. If the aquifer is unsuitable for groundwater
extraction, it is likely to be unsuitable for groundwater infiltration or- injection. The
following characteristics are desirable for both infiltration and injection programs
and are described in greater detail below:

.

Suitable surface and sub-surface hydrogeologic conditions.
Adequate storage capacity.
Proximity to potential recharge water sources.
Proximity to existing groundwater production sites.
Impermeable faults to impound groundwater.
Compatible water quality.

.

.

.

.

.

Suitable Surface and Sub-surface Hydrogeologic Conditions

Both infiltration and injection require aquifer materials that have a high ability to
accept and transmit water. These materials include sands and gravels at the
surface for rapid infiltration and in the subsurface for rapid acceptance of injected
water. Infiltration conducted by the Department of Agriculture indicated an average
infiltration rate of 3 acre-feet per wetted acre per day during a 115 day spreading
test at the Kings Canyon percolation basin west of Fairmont in Antelope Valley
(USGS, 1967). Using this infiltration rate, with percolation occurring for 365 days
per year, approximately 41 acres would be required to infiltrate 45,000 acre-feet
per year. The areal requirements may vary as a function of the depth of water in
the impoundment, clogging of the pond bottom, etc. As mentioned earlier, there is
a significant deposit of alluvial materials at the base of the San Gabriel Mountains.

For subsurface injection, aquifer hydraulic characteristics appropriate for
groundwater withdrawal would also be appropriate for injection. However, more
detailed, site-specific studies would have to be conducted to determine hydraulic
characteristics for both infiltration and injection.

Adequate Storage Capacity

Both infiltration and injection require aquifer materials that can store the excess
water that will be recharged. Specific yield of 0.01 to 0.30 in an unconfined
aquifer would provide good storage characteristics (Freeze, 1979). As discussed
earlier, there is an estimated available storage of 13 million acre-feet in the
Antelope Valley aquifer. A more detailed, site-specific study would be required to
evaluate storage at a specific location.
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Proximity to Potential Recharge Water Sources

In order to have a cost-effective recharge program, the potential recharge sites
should be located within a reasonable distance and hydraulic gradient of the
potential source waters. In general, potential recharge sites were selected to be
downgradient from potential source waters to minimize capital construction costs
(pipelines and channels) and pumping costs.

Proximity to Existing Groundwater Production Sites

Both LACWW and the Palmdale Water District (PWD) have existing wellfields with
facilities such as wells, pump stations, and distribution piping already in place.
Potential infiltration and injection sites are being assessed relative to the location of
the existing facilities in order to minimize capital costs.

Impermeable Faults and Bedrock to Impound Groundwater

In certain instances where it is necessary to control the ultimate storage location of
the infiltrated or injected groundwaters, fault and bedrock control of the
groundwater impound may be a necessary characteristic that will need to be
investigated further. Some of the reasons for wanting control of the groundwater
storage are to 1) prevent blending with lower quality waters, 2) reduce the
infrastructure requirements for extracting the water, and 3) prevent other users
from taking advantage of the recharged waters.

Compatible Water Quality

It is important that the potential recharge site has good quality groundwater that
will not compromise the quality of the water to be infiltrated or injected. Therefore,
each potential infiltration or injection site requires an in-depth water quality analysis
and comparison with the potential source waters.

SUMMARY OF RELEVANT STUDIES

There have been a number of studies conducted that discuss potential sites for ASR
projects. These studies and reports were used to identify the higher potential sites.
The studies are summarized in Table 7-1.

It should be noted that the majority of the detailed, site-specific studies have been
conducted only for the Amargosa Creek area. The other potential ASR areas are
only described in general terms and will require more detailed studies.

FACTORS SPECIFIC TO SURFACE INFIL TRA TlON

As described above, the basic characteristics of a good surface infiltration site
requires good soils, adequate storage, compatible water quality, location relative to
potential source waters, and locations near wellfields. In addition, surface
infiltration sites require consideration of both the potential losses to evaporation and
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the long travel time of the recharged water through the unsaturated zone. The
Lancaster Water Reclamation Plant has an estimated evaporation rate of 107 inches
or 9 feet of evaporation each year. This rate could significantly impact the total
volume of water recharged. More detailed analysis of evaporation at the specific

site may be required to better assess the impact of evaporation and to develop
criteria for when the spreading grounds should be used.

Although the surface soils in many parts of Antelope Valley are favorable for
surface infiltration, the distance to th.e water table will influence when the
infiltrated water is available to be pumped out.. Depending on the hydraulic
conductivity of the soils and the hydraulic gradient, it is estimated that travel times
through the unsaturated zone may take 5 to 50 years. This factor needs to be
considered in selecting potential surface recharge areas.

POTENTIAL SURFACE RECHARGE AREAS

Based on the characteristics favorable to a good surface infiltration site described
above, and previous work that has been conducted in assessing infiltration sites,
the following areas have been focussed on for more detailed analysis:

. Little Rock Creek

. Big Rock Creek

. Amargosa Creek

. West Antelope Sub-unit

. Groundwater recharge zones described in the Los Angeles County
Department of Public Work (LACDPW) "Final Report on the Antelope Valley
Comprehensive Plan of Flood Control and Water Conservation" dated June
1987.

The general location of existing and potential recharge sites can be found on
Figure 7-13. Each of the potential recharge sites for which there is sufficient
information are described in further detail below with respect to the specific area
selected, the potential source waters that could serve the recharge area, and a
comparison of water quality for the potential sources and the groundwater of the
potential recharge areas.

Little Rock Creek

There are several potential surface recharge sites within the Little Rock Creek
watershed which have many of the favorable characteristics for surface recharge. The
creek has a watershed area of about 50 square miles and water within the watershed is
impounded in the Little Rock Reservoir. The average annual runoff from the watershed
for a period from 1931 to 1989 is 14,870 acre-feet (DWR, 1988).
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The Little Rock Reservoir is operated jointly by the PWD and the Little Rock Creek
Irrigation District (LCID). The Little Rock Dam has recently undergone a seismic
retrofit and construction to increase its height for greater storage volume (3,500
acre-feet). Historical annual diversions (1956 to 1990) for PWD and LCID have
averaged approximately 1,300 and 1,400 acre-feet respectively (LAW
Environmental, 1991). These numbers will most likely change based on the
increased storage now available. According to a 1922 agreement between the two
Districts, all water from within the watershed are allocated and accounted for.

In addition to the water in the Little Rock Reservoir, both Districts also use
groundwater and imported water from the SWP to meet their water 'demands. The
PWD stores Little Rock Reservoir water and SWP water in the Palmdale Lake prior
to treatment and distribution to their service area.

There is one existing (Cienega area) and several potential recharge areas near
Little Rock Creek as shown on Figure 7-14 and listed as follows:

. Cienega Area (T 4NR9W, Sections 10,11, 16 and 17).

. Gravel Deposits Site (T5NR11W, Sections 2 and 3; T6NR11W, Sections 35
and 36).

. Hunt Canyon Detention Basin.

. Department of Airport Property (T6NR 11 W, Sections 2 and 11).

Descriptions of the above sites are presented below. Additional data such as
percolation tests and exploratory borings with pump test, geophysical logging, and
water quality data may be required at the sites.

Cieneqa Area. The LCID uses about 300 acre-feet annually to recharge the Cienega
area (DWR, 1988), a small aquifer located about 2 miles downstream of the Little
Rock Dam. (See Figure 7-14.) This water is later pumped and used to serve
domestic users within the LCID service area. The Cienega area should be
investigated further to assess available storage in the aquifer and the volume of
available water for recharge. Because of the existing facilities for recharge,
extraction and distribution, this area may be a good candidate for additional storage
of excess Little Rock Creek waters. The Cienega area is upgradient from the
California Aqueduct and the reclaimed water system as shown on
Figure 7-14. Due to the potential water quality impacts from mixing those waters
with Little Rock Creek waters, these water supplies should not be considered
potential recharge sources for the Cienega area. By restricting the recharge source
waters to Little Rock Creek, the regulatory requirements would be significantly
reduced and/or eliminated. No water quality data were located for the Cienegaarea. '
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Gravel Deposits Site. Another area that has good potential for recharge is located
in Township 5 North, Range 11 West, Sections 2 and 3, and Township 6 North,
Range 11 West, Sections 35 and 36. (See Figure 7-14.) These areas have known
gravel deposits which generally indicates good infiltration rates. The gravel
deposits are west of the Little Rock Creek wash and therefore should not require an
NPDES permit for surface discharge of reclaimed water. These areas could easily
be served by a turnout from the California Aqueduct. The proposed reclaimed
water line that would serve the area near Palmdale Boulevard and 40th Street West
is about 3.5 miles from and 140 feet below the elevation of the gravel pits and
would therefore require piping and pumping facilities to serve the area. If there is
sufficient flow in Little Rock Creek, waters from the creek could be diverted to the
gravel areas. The gravel deposits are located within a mile of a known PWD well
(T6NR 11 W34N 1 S) and are also within a mile of other wells that are of unknown

use. (See Figure 7-14.)

Based on readily available data, the wells found in Table 7-2 were referenced for
water quality data. The wells are located on Figure 7-14. As shown in Table 7-2,
there is little recent water quality data. The water quality of the wells has been
compared to average water quality for potential source waters of the SWP and
reclaimed water as shown on Figure 7-15. There is a single well (5N11W12Q1S)
with high TDS and high nitrates in the area. The poor water quality is probably
attributable to the intense poultry farming that occurred there in the 1950s to
1960s. However, the TDS levels in other wells in the area are generally lower than
the potential recharge sources of reclaimed or SWP waters.

The available data are insufficient to assess the overall impacts to groundwater
quality of the recharge of SWP or reclaimed waters to this area. Well construction
data and water quality samples from the wells should be collected and analyzed to
assess the present day condition of the water quality in the aquifers.

Hunt Canyon Detention Basin. The Los Angeles County Flood Control District's
(LACFCD) Hunt Canyon Detention Basin Site is another potential recharge site in
the Little Rock Creek area (LACFCD, 1985-86). Several borings and wells were
installed to a depth of 180 feet for a proposed basin which appears to be feasible
for a spreading ground. However, the site is several hundred feet above and
several miles from both the California Aqueduct and any reclaimed water facilities.
Therefore, the only economic supply source will be Little Rock Creek. There do not
appear to be any water supply wells that could be used to extract water from the
basin. No water quality data were located for this area.
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TABLE 7-2

WELL SUMMARY NEAR LITTLE ROCK CREEK GRAVEL DEPOSITS

Well Number Length of Water Well Owner Approximate distance
Quality Data from proposed

Collected recharge site (mI7es)

5N 11 W1 M 1 S 1992, Specific Little Rock Sand and c: 1

Conductivity only Gravel

5N11 W202S 1971 - 1977 Lane c: 1

5N11W8H1S 1992 unknown 1

5N 11 W9A3S 1964 - 1975 PWD 1

5NllW1201S (1) 1963 - 1978 LCID 1

6N 11 W20G2S 1972 - 1974 PWD (out of service?) 4

6N11W32P1S 1950, 1973 - 1974 PWD (out of service?) c: 1

6N11 W34Nl S 1967,1971,1973 PWD c: 1

6N11 W36Gl S 1964, 1992 unknown c: 1

(1) Indicated high nitrates due to poultry farming.

Department of Airport Property. A site that has potential for recharge of reclaimed
water is located near Little Rock Creek on the Department of Airport (DOA)
property along Avenue "N" between 60th Street east and 70th Street east
(Township 6 North, Range 11 West, Sections 2 and 11). This site should have
permeable surface soils because it straddles the Little Rock Creek. It is also located
near the terminus of the reclaimed water pipeline conveying secondary treated
water. Any excess water from Little Rock Creek would also be fed to this area as
could SWP water if appropriate conveyance structures are constructed. At present,
there appear to be no extraction and distribution systems in this area. The
discharge of reclaimed water to this site may require an NPDES permit since the
creek may be considered an ephemeral surface water. This site may be problematic
if a wetlands is created as a result of the recharge activity due to the wildfowl that
may nest there. The wildfowl could pose a threat to aircraft flying operations at
the United States Air Force (USAF) Plant 42 airfield.

There are very few water Quality samples in the area. The water quality data that
were located are summarized below in Table 7-3.

7.16 934620.00



TABLE 7-3

WELL SUMMARY NEAR DEPARTMENT OF AIRPORT SITE

Well Number Length of Water Well Owner Approximate
Quality Data distance from

Collected proposed recharge
site (miles)

6N11W3P1S 1965 unknown 1

7N11W33Q1 S 1973 - 1982 unknown 2.5

7N11W34H1S 1972, 1973 unknown 1

The quality of the groundwater in this area as compared to potential source waters
is shown on Figure 7-16. The TDS levels in the groundwater vary from 102 to
200 mg/L while the TDS in the source waters ranges from 258 to 600 mg/L.
However, the available data are insufficient to assess the overall impacts to
groundwater quality of the recharge of SWP or reclaimed waters to these areas.
Well construction data and water quality samples from the wells should be
collected and analyzed to assess the present day condition of the water quality in
the aquifers.

Big Rock Creek

There are a few potential surface recharge sites within the Big Rock Creek
watershed which may be appropriate for surface recharge. The creek has a
watershed area of about 23 square miles (USGS, 1967) and has an average flow of
13,200 acre-feet per year with a maximum discharge of 64,830 acre-feet per year
measured in 1978 - 1979. There are wells in the Valyermo area with water level
data; however, there are little other data presently available. It is unknown if there
are any large municipal users of the water, or whether the users of groundwater are
strictly single family homes.

There is one existing (Valyermo Basin) and one potential recharge area near
Big Rock Creek as shown on Figure 7-14 and listed as follows:

. Valyermo Basin (T4NR9W, Sections 7, 8, 9, 10, 16, 17)

. Gravel Deposits Site (T5NR9W, Section 18)
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Descriptions of the two sites are presented below. Well construction data and
water quality samples from the wells should be collected and analyzed to assess
the present day condition of the water quality in the aquifers. In addition, other
data such as percolation tests and exploratory borings with pump test and
geophysical logging would be required at each site.

Valvermo Basin. Although there appears to be no continuous measurement of
waters being recharged at the spreading grounds, the Hydraulic and Water
Conservation Division of the LACOPW periodically measures inflow to the Valyermo
Basin (LACDPW-LDD, 1989), At present, excess Big Rock Creek water appears to
be the only potential recharge source. This is due to the Valyermo Basin being
upgradient and over two miles away from the California Aqueduct. The
recommended reclaimed water systems are even further away and would require
even more pumping of source water than from the California Aqueduct. The use of
Big Rock Creek water for additional recharge to Valyermo should require little or no
regulatory approvals.

Water quality data for the wells in Table 7-4 were reviewed for applicability for
recharge. A comparison of the quality of the groundwater with other potential
recharge sources is shown on Figure 7-17. The limited water quality data indicate
a range of TOS from 201 mg/L to 602 mg/L which is similar to the range of TDS
values for the potential recharge sources. However, the available data are
insufficient to assess the overall impacts to groundwater quality of the recharge of
SWP or reclaimed waters to these areas.

Gravel Deposits Site. In addition to the existing spreading grounds in the Valyermo
Basin, there is an area of gravel deposit (Township 5 North, Range 9 West, Section
18) in the Big Rock Creek which suggests good infiltration capacities. (See Figure
7-14.) This area could be served with untreated SWP water with the construction
of a turnout. It is a considerable distance from the reclaimed water system and
therefore does not appear economical to recharge with reclaimed water at this site.
There are only a few wells in the area that could provide water quality data as
shown in Table 7-5.

A comparison of the TDS values between the groundwater, SWP and reclaimed
waters is shown on Figure 7-18. The TOS for the wells range from 209 to 424
mg/L. Based on the water quality data that are available, there are insufficient data
to assess the overall impacts to groundwater quality of the recharge of SWP or
reclaimed waters to these areas.

7.18 934620.00
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TABLE 7-4

WELL SUMMARY FOR BIG ROCK CREEK NEAR VAL YERMO

Well Number Length of Water Well Owner Approximate
Quality Data distance from

Collected proposed recharge
site (miles)

4N9W9N1 S 1971, 1972, 1974, unknown c: 1

1977, 1978

4N9W9N4S 1969 unknown c: 1

4N9W1 OL 1 S 1976 - 1978 unknown c: 1

4N9W10M2S 1973 - 1975 unknown c: 1

TABLE 7-5

WELL SUMMARY NEAR BIG ROCK CREEK GRAVEL DEPOSITS

Well Number Length of Water Well Owner Approximate "
Quality Data distance from ..,'.

Collected proposed recharge
site (miles) ..

5N9W5C1 1972-1977 unknown 2.5

5N9W20K1 S 1956, 1958, 1959 unknown 1

5N9W25A 1 1964-1978 unknown 7

Amargosa Creek

The Amargosa Creek watershed is approximately 20 square miles and although
there are no stream gages, estimated runoff varies from 800 acre-feet per year to
9,000 acre-feet per year with an estimated storm discharge from the creek of
23,000 cubic feet per second (cfs) (LACDPW-LDD, 1989). The discharge from the
creek is relatively low when compared to Big Rock and Little Rock Creeks because
the watershed does not extend to the snow line. However, the potentially high
volumes of storm flows have led to flooding problems in the flatter portions of the
creek bed near Lancaster. In addition, extensive flood detention and flood control
measures are currently being proposed. Of the watersheds, Amargosa Creek has
had. the most detailed study of potential recharge areas.

7.19 934620.00



Although there are some users of groundwater from Amargosa Creek in the Leona
Valley, there do not appear to be significant diversions of the surface flows out of
the creek and very few other users of the water. If allowed to flow unrestricted,
the waters, which do not naturally recharge the groundwater from the channel
bottom, would eventually flow to the Piute Ponds.

There are no existing groundwater recharge basins in use in the Amargosa Creek
area. However, several possible locations are shown on Figure 7-19 and listed as
follows:

. City of Palmdale's Proposed Flood Detention Basins.

. Amargosa Creek between 15th and 25th Streets West.

. USAF Plant 42 Site.

. Gravel Deposits Site near 8N12W Section 35.

Descriptions of the above sites are presented below. Well construction data and
water quality samples from the wells should be collected and analyzed to assess
the present day condition of the water quality in the aquifers. In addition, other
data such as percolation tests and exploratory borings with pump test and
geophysical logging would be required at each site.

Citv of Palmdale's Proposed Flood Detention Basins. Three detention basins with a
total storage of about 2,150 acre-feet are planned by the City of Palmdale. These
flood detention facilities could function as recharge basins if operated properly and
if recharge did not interfere with the normal operations of the facility. The three
proposed basins are located close to Amargosa Creek in Leona Valley, near
Elizabeth Lake Road as shown on Figure 7-19. The main drawback to the basins
are that they are in areas where there are no existing groundwater extraction
facilities. They could be easily served by Amargosa Creek water, when available.
Only one small basin (40 acre-feet), could be easily served by the California
Aqueduct, the other two basins are upgradient of the Aqueduct. Reclaimed water
service would also require piping and pumping facilities to the two upgradient
detention basins.

There have been significant soils investigation (Earth Systems, 1994) of the stream
channel because of groundwater users concerns that channelization of Amargosa
Creek for flood control would result in reduced recharge of groundwater. No water
quality data for wells near the flood detention facilities have been located. The
available data are insufficient to assess the overall impacts to groundwater quality
of the recharge of SWP or reclaimed waters to these areas.

7.20 934620.00
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Amaroosa Creek between 15th and 25th Streets West. This area is close to the
City of Palmdale's proposed flood detention facilities and has been identified
because of the favorable conditions identified in the soils investigation mentioned
above (Earth Systems, 1994). In addition, this area is quite close to both the
potential reclaimed water facilities and the California Aqueduct, as well as the
Amargosa Creek channeL, and could therefore be served by these potential sources.
(See Figure 7-19.) It should be noted that this site may require an NPDES permit
for reclaimed water recharge because Amargosa Creek appears to be an ephemeral
creek.

There are few wells in the area of the potential recharge arèa (Township 6 North,
Range 12 West, Sections 27, 28, 29). The only well in the area (6N12W30R1S)
was located about one mile from the proposed recharge area and had TDS levels
ranging from 482 to 828 mg/L for samples collected from 1974 to 1978. In
addition, the well also had high nitrates varying from 32.4 to 340 mg/L. A
comparison of the TDS in the well to SWP and reclaimed waters is found on Figure
7-20. The available data are insufficient to assess the overall impacts to
groundwater quality of the recharge of SWP or reclaimed waters to these areas.

USAF Plant 42 Site. The LACDPW investigated the USAF Plant 42 site located
south of Avenue "N" between 1 Oth Street East and Division Street (the north half
of Township 6 North, Range 12 West of Section 10) in 1991 for hydraulic
parameters and feasibility for recharge (LACDPW-MED, 1991). Through 3 deep
borings ranging frOm 640 to 800 feet in depth, 11 shallow borings ranging from 30
to 70 feet in depth, 5 shallow percolation tests, soil sampling, electric logs, and
other field and laboratory data, the infiltration/surface percolation was estimated at
10-2 cm/sec, and the hydraulic conductivity ranged from 10-2 cm/sec to 10-5 cmlsec
in the first 100 feet of material below the sub-surface. In addition, the
transmissivity was estimated at 55,000 gpd/ft.

These sample parameters were sufficient to recommend a proposed pilot
percolation program on the east side of the site to better assess the site's
capabilities with respect to actual field conditions. The proposed percolation test
could use Amargosa Creek waters after the flood control projects are completed.
The LACDPW report mentions that there may be shallow low-permeability zones in
the subsurface that could reduce the percolation rate. This possibility needs to be
investigated further. In addition, the report notes that the presence of migratory
fowl in this area could pose a hazard to the aircraft flying operations at the USAF
Plant 42 airfield.

The study did not collect any water quality samples. There were two wells that
were within a few miles of the proposed site for which water quality data could be
obtained. The wells are summarized in Table 7-6. '
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A comparison of the groundwater quality with data for the potential sources is
shown on Figure 7-21. The data indicate that the groundwater quality is quite good
relative to the potential recharge sources with a range of TDS values from 129 to
268 mg/L. However, the available data are insufficient to assess the overall
impacts to groundwater quality of the recharge of SWP or reclaimed waters to
these areas.

TABLE 7-6

WELL SUMMARY NEAR USAF GROUNDWATER RECHARGE SITE

Well Number Length of Water Well Owner Approximate
Quality Data distance from

.

Collected proposed recharge
site (miles)

6N12W13N1 S 1967.1968,1972 PWD 3
- 1978

6N12W24C1 S 1963,1967; 1969, PWD (out of 4
1972-1973 service?)

Gravel Deposits Site. In addition to the potential facilities described above, there
are gravel deposits further north within two miles of Amargosa Creek near Avenue
"F" and 1 Oth Street East (Township 8 North, Range 12 West, Section 35). This
site is close to the proposed reclaimed water distribution system as shown on
Figure 7-19 but would require conveyance of Amargosa Creek and/or SWP waters
to the site. Very little is known about this site. There is one well (8N12W35N1 S)
that has been located in the vicinity for which information is summarized in
Table 7-7.

TABLE 7-7

WELL SUMMARY NEAR AMARGOSA CREEK GRAVEL DEPOSITS

Well Number Length of Water Well Owner Approximate
Quality Data distance from

'...

Collected proposed recharge
site (miles)

.,

8N12W35N1 S 1970 - 1972 unknown c( 1

7.22 934620.00
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The water quality data that were collected have been compared to the reclaimed
water and SWP water on Figure 7-22. TDS levels in the groundwater are generally
lower than in the potential source waters. The available data are insufficient to
assess the overall impacts to groundwater quality of the recharge of SWP or
reclaimed waters to these areas.

West Antelope Sub-unit

As described in the hydrogeology section of this chapter, the Antelope Valley is
criss-crossed with faults which divide the Valley into sub-units as shown on Plate
1. The West Antelope Sub-unit is bounded on the southwest by consolidated rock,
on the south and southeast by the Randsburg/Mojave fault, and on the north by an
unnamed fault (USGS, 1967). The presence of these faults and the consolidated
rock appear to provide groundwater barriers which would give hydraulic control
over the sub-unit. That is, any waters that may be recharged in the sub-unit would
remain in the sub-unit and would not flow into adjacent sub-units.

The West Antelope Sub-unit is located in a sparsely populated portion of the Valley
and straddles the Kern and Los Angeles County lines near the California Aqueduct.
(See Figure 7-23.) Although there are few natural sources of water in the sub-unit,
Bloyd suggested that the sub-unit would be a suitable repository for temporary,
long-term storage of water (USGS, 1967). In 1965, the USGS, in cooperation with
A VEK, conducted a test-well drilling program to determine the feasibility of using
the sub-unit to store water. It was estimated at the time that a 10 square mile

portion of the entire sub-unit that extended 200 feet above the water table could
store 1,280,000 acre-feet. The USGSIA VEK feasibility study indicated that
recharge could be efficiently accomplished by using a spreading-basin or by
constructing injection wells.

The feasibility study indicated that there were insufficient data to assess the ability
to recover the water in an efficient and economic manner. Bloyd mentions that
large pumping yields are obtained in part of the West Antelope Sub-unit. There
were two wells for which groundwater data were available. The wells are
summarized below in Table 7-8 and shown on Figure 7-23.

A comparison of the groundwater quality with the potential source waters of the
SWP are shown on Figure 7-24. The TDS levels in the groundwater are generally
higher than the SWP water which indicates that the SWP water will be a good
potential recharge source for this site. The available data are insufficient to assess
the overall impacts to groundwater quality of the recharge of SWP waters to this
area. Well construction data and water quality samples from the wells should be

collected and analyzed to assess the present day condition of the water quality in
the aquifers. In addition, other data such as percolation tests and exploratory

borings with pump test and geophysical logging would be required.
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TABLE 7-8

WELL SUMMARY NEAR WEST ANTELOPE Sub-unit

Well Number Length of Water Well Owner Approximate
Quality Data distance from

Collected proposed recharge
site (miles)

8N16W5M1 S 1967,1970 - 1972 unknown -: 1

8N16W6M1 S 1992 unknown -: 1

This site, however, is far from the majority of the existing water users and has no
distribution system that would connect to the users. This site may be best
operated as a storage facility which would be served by a new turnout from the
California Aqueduct that leads to either spreading grounds or injection/extraction
wells. When the water is needed, the extraction wells could pump into the
California Aqueduct to convey the water to the potential use areas. The economic
viability of this type of operating scenario would have to be explored in detail and is
closely tied to the availability and reliability of the SWP waters.

FEASIBILITY OF INFIL TRA TION

Based on the information presented above, infiltration as a mechanism to recharge
groundwater appears to be technically feasible. There are good potential recharge
areas available in several locations. The sites with the highest potential for
recharge by spreading appear to be:

. Amargosa Creek south of Avenue "N" between 1 Oth Street West and
Division Street (LACDPW Site).

. Little Rock Creek near Avenue "N" between 60th Street and 70th Street
East (DOA Property).

'. Amargosa Creek near Elizabeth Lake Road and 25th Street West.

There are several potential recharge sources including SWP water, reclaimed water,
and natural recharge waters which should be generally acceptable for infiltration
from a water quality perspective. More detailed water quality analyses should be

conducted at the potential recharge sites to gather current information on the
condition of the aquifer in these specific locations. Until those data are available,

comparisons of water quality with the potential recharge sources cannot be reliably
made. If specific areas for recharge are selected that have water quality that is
worse than the potential source waters, the recharge program may benefit the
aquifer.

7.24 934620.00



In addition, the potential formation of wetlands at the USAF Plant 42 site and the
DOA site could result in increased wildfowl activity that could interfere with airfield
operations. Depending on the timing of the operation of spreading ponds at the
sites, this concern could be mitigated or reduced by developing an operation plan
that accounts for migration patterns of the wildfowL.

Overall, further investigation will be required at each of the specific sites and should
include, at a minimum, the following:

. Water quality of source waters and groundwater.

. Quantity and timing of availability of source waters.

. Hydrogeologic characteristics including travel times through unsaturated
zones and percolation rates.

. Concerns of wildfowl interference at airfield operations.

. Location of extraction sites and travel times to those sites.

POTENTIAL INJECTION SITES

Characteristics important to a potential injection site were discussed previously.
In addition, selection of potential injection sites for this study were also based on
their location relative to existing groundwater depressions. The following section
discusses issues associated with injection and describes potential injection areas.

Issues Associated With Injection

Some of the technical issues associated with injection into groundwater basins restrict
the types of water that can be used for injection. For example, the water need.s to be

free of suspended matter/bacteria which could clog screens. In addition, injecting
untreated SWP water may fall under the area of groundwater under the direct influence
of surface water, and therefore may become subject to the Surface Water Treatment
Rule (SWTR). The SWTR would require additional treatment of the water for potable
uses. Additional treatment would reduce the cost-effectiveness of an injection
program. For these reasons, it is recommended that only treated water be injected.
Another issue that has been raised is that treated SWP that has been disinfected with
chlorine, can be subject to trihalomethane (THM) formation in excess of the MCL. At
present, it appears that the concentration of THMs in the groundwater is usually low.
Therefore, the injection of treated SWP water could result in groundwater degradation.
Treated SWP water may require alternative disinfection methods that would reduce or
eliminate the problem of THM formation.
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The issue of injection versus extraction rate will also need to be addressed. Due to the
fact that injection rates are 50 to 100% of extraction rates, operational plans to
account for the rate of injection, rate of extraction, volume of water available, and
period of when the waters are available for injection and extraction will be required. In
addition, new ASR facilities can be quite expensive because of the construction of new
wells and pumping facilities. However, the relatively high cost for new ASR facilities
can be offset by the reduced pumping costs as a result of increased water levels.

Potential Injection Areas

Based on the constraints and criteria described above, the municipal wellfields within
the existing LACWW and PWD municipal wellfields were considered potential injection
areas. (See Figure 7-25.) Specific areas that have been assessed include:

. USAF Plant 42 Site.

. Wells in USGS/LACWW/AVEK Injection Study.

Injection has not been extensively studied in the Valley. The areas listed above are
discussed below.

USAF Plant 42 Site. A study performed in 1991 by the Los Angeles County
Department of Public Works (LACDPW) evaluated the water recharge potential of the
USAF Plant 42 site (LACDPW-MED, 1991). The site is bounded by 10th Street West,
Avenue N and Division Street. The study, which included percolation, permeability and
pumping tests, concluded that injection into the saturated zone at a depth of 460 to
600 feet appeared feasible from a geological point of view. According to the study, the
acceptance rate of injected water into the saturated zone was approximately 70
percent of the pumping extraction rate. A later study performed by LACDPW
(LACDPW-HWCD, 1992) proposed using LACWW District No. 4's production well No.8
as a test injection well (See USGS/LACWW/AVEK Injection Study below). If the test
results are favorable, LACWW District's wells No. 13, 33 and 42 would be converted
to ASR wells. In addition, the report noted that new ASR wells could be constructed at
the USAF Plant 42 site if additional water were available for recharge.

USGS/LACWW/AVEK Injection Study. The USGS, LACWW, and AVEK participated
jointly in an injection study. The purpose of the study was to determine field-scale
estimates of multi-aquifer and well hydraulic parameters governing the storage and
movement of groundwater near the wells. These parameters included injection rates,
storage coefficients, transmissivities, and a general assessment of aquifer responses to
the injection. The field portion of the study was completed around June 1, 1994 and
preliminary results are expected in August 1994. Discussion with USGS staff indicates
that unexpected changes to land surface occurred during the injection program and that
complete results would be available within two months (USGS, 1994b). The
USGS/LACWW/AVEK study did not include a water quality component. However,
water quality analyses of the injected, native and recovered water of the injection test
were conducted by LACWW.
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Although there are many wells in the area, the readily available water quality
information was relatively limited. The wells that were evaluated in the vicinity of the
potential injection sites are summarized in Table 7-9. The water quality data that were
available indicate that the TDS levels in the groundwater are generally lower than the
SWP or reclaimed water as shown on Figure 7-26. The available data are insufficient to
assess the overall impacts to groundwater quality of the recharge of SWP or reclaimed
waters to these areas. Well construction data and water quality samples from the wells

should be collected and analyzed to assess the present day condition of the water

quality in the aquifers. In addition, other data such as percolation tests and exploratory
borings with pump test and geophysical logging may be required.

FEASIBILITY OF INJECTION

Based on the information presented above, groundwater recharge by injection appears
to be technically feasible. The existing wellfields could provide both the injection and
extraction facilities necessary to conduct such a program. The specific areas that
should be explored further because of their proximity to the distribution system and
potential treated SWP water are:

. LACWW wells located:

South of Avenue "K" between 10th Street West and Division Street (where
USGS is conducting its injection study).

South of Avenue "L" between 1 Oth Street West and Division Street
(adjacent to the area above).

. PWD wells south of Avenue" P" between 20th Street East and 40th Street East.

TABLE 7-9

WELL SUMMARY NEAR POTENTIAL INJECTION SITES

Well Number Length of Water Well Owner Approximate
'..

Quality Data distance from 

Collected proposed recharge
site (miles)

7N12W27H2S 1960,1961,1964 - LACWW .: 1

1970, 1992

7N12W27J4S 1957-1970 LACWW .: 1

7N12W27J5S 1953,1960 - 1970 LACWW .: 1

7.27 934620.00
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It appears that treated SWP water should be generally acceptable for injection from a
water quality perspective. The presence of THMs in the treated SWP water may
require treatment and/or alternative disinfection methods. Although higher
concentrations of THM in the injected water than in the groundwater could be
considered a violation of the RWQCB-LH's non-degradation policy for water quality,
injection of treated SWP water has been allowed in other groundwater basins.
However, more detailed water quality analyses will have to be conducted at the
potential injection sites to gather current information on the condition of the aquifer
water quality in these specific locations. Until those data are available, comparisons of
water quality with the potential recharge source cannot be reliably made. If specific
areas for recharge are selected that have water quality that is worse than the potential
source waters (i.e.. higher nitrates). the recharge program may benefit the aquifer.

Depending on the results of the USGS's injection study, significant additional work will
be required and should include, at a minimum, the following:

. Estimation of the actual volumes that could be injected at each site.

. Evaluation of aquifer behavior during injection and extraction and a
determination of aquifer characteristics at specific sites.

. Evaluation of potential ground surface effects during injection and extraction.

. Determination of upgrades that may be required at each well and pump station.

. Evaluation of the operation of the injection/extraction system based on the
availability of treated SWP water.

. Evaluation of the potential changes to water treatment plant operations that
may be required to continue injection and extraction over the long-term.

It is noted that an ASR test was completed in 1992 for the North Las Posas Basin as
part of a cooperative study agreement between Calleguas Municipal Water District and
Metropolitan Water District of Southern California. Potable treated surface water from
the SWP was injected into the groundwater basin through an ASR well, stored for a
short time, and then extracted. Findings of the ASR demonstration project included 1)

an injection rate of up to 620 gpm was achieved, 2) the groundwater basin was
capable of a significant amount of recharge by injection wells, 3) the groundwater in
storage and the injected water were compatible, and 4) the quality of the recovered
water met all federal and state drinking water standards.
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CHAPTER 8

EFFECTS OF CHANGES IN GROUNDWATER LEVELS

This chapter discusses the effects of changes in groundwater levels in the Antelope
Valley. A brief introduction as well as discussions on potential damages
attributable to changes in groundwater levels, land subsidence in California, and
changes in groundwater levels in the Antelope Valley are presented.

INTRODUCTION

According to the United States Geological Survey (USGS), groundwater levels in
the Lancaster area have declined by as much as 200 feet from 1915 to 1988
(USGS, 1994). Conversely, well hydrographs maintained by Antelope Valley-East
Kern Water Agency (A VEK) and in cooperation with the USGS, indicate
groundwater levels in portions of the Valley have risen in recent years. Appendix E
presents figures from a recent USGS report showing the potentiometric head
(representative of groundwater levels) in the Antelope Valley from 1957 through
1992. As shown in the USGS figures, groundwater levels generally declined from
1957 to 1975. However, between 1975 and 1981, groundwater levels in the
eastern portion of the valley changed only slightly, in the central portion declined,
and in the western portion increased. From 1981 to 1992, groundwater levels in
the Valley generally increased although they continued to decline in the Lancaster
area. An August 1994 report entitled "Hydrogeologic Assessment of Palmdale
Business Park Center, Antelope Valley, Los Angeles County, California" by Richard
C. Slade & Associates indicates that although groundwater levels are declining in
the Lancaster area, the rate of decline has decreased since 1977. Hydrographs
collected for 18 wells near the report project showed groundwater levels rising in
about half of the wells. The remaining wells still indicated declining levels but at a
slower rate of decline.

Declining groundwater levels over a long period of time generally indicate over-
extraction from a groundwater basin; conversely, increasing groundwater levels
over a long period of time may indicate under-extraction from a basin (or recovery
from over-extraction). In addition to these obvious indications, changes in
groundwater levels are of concern, because a variety of damages can result. These
potential damages are discussed in the following section.

POTENTIAL DAMAGES ATTRIBUTABLE TO CHANGES IN GROUNDWATER LEVELS

Potential damages attributable to changes in groundwater levels include land
subsidence, increased pumping costs, waterlogging, and water quality degradation.
Damages can range from minor structural damage to major physical damage to the
ground surface rendering land virtually useless. Table 8-1 lists potential damages
attributable to changes in groundwater levels.

8.1 934620.00



TABLE 8-1

POTENTIAL DAMAGES ATTRIBUTABLE TO CHANGES IN GROUNDWATER LEVELS

Declining Groundwater Levels Increasing Groundwater Levels

Land subsidence resulting in the Waterlogging resulting in the
following: following:

8 Development of cracks, fissures. 8 Increased liquefaction potentiaL.

sinklike depressions and softspots.
8 Structural damage.

8 Change in natural drainage
patterns often resulting in 8 Rendering septic systems
increased areas of flooding or useless.
increased erosion.

8 Costs associated with repairs
8 Degradation of groundwater and rebuilding.

quality.
8 Reduction in land value.

8 Permanent reduction in
groundwater storage capacity. Water quality degradation.

8 Change in gradient in gravity
pipelines (sanitary and storm
sewers) or canals often resulting
in lost capacity.

8 Damage to well casings, pipelines,
buildings, roads, railroads, bridges,
levees, etc.

8 Costs associated with repairs and
rebuilding.

8 Costs associated with
construction of new facilities such
as pumping stations for gradient
changes.

8 Reduction in land value.

8 Lawsuits.

Increased pumping costs.

934620.00



Potential Damages Attributable to Declining Groundwater Levels

As indicated in Table 8-1, declining groundwater levels potentially result in two
primary damages: 1) land subsidence and 2) increased pumping costs. These two
types of damages are discussed in greater detail below.

Land Subsidence. Land subsidence is defined by USGS as the vertical lowering of
the land surface over an area of many square miles (USGS, 1991) and may be the
result of a variety of causes. Poland (1984) lists the following common causes of
land subsidence:

. Solution of underlain common soluble components such as salt, gypsum,
and limestones where the components are slowly dissolved and the surfacesinks. '

. ,Subsurface erosion where subsurface flow tunnels (piping) are developed,
transporting grains of silt and sand along a horizontal path to an outlet.
Enlargement of the tunnel reduces the support capacity of the surface
materials and the ground surface collapses.

. Tectonic activity where slow earth movements and earthquakes cause
downward displacement of the land surface.

. Compaction of low-density sedimentary deposits due to loading where
settling of construction fill or natural sediment deposits cause surface to
subside.

. Compaction of low-density sedimentary deposits due to hydrocompaction
where application of water to low density, moisture deficient deposits
produce volume loss, creating a rapid "shallow subsidence."

. Compaction of low-density sedimentary deposits due to extraction of fluids
such as oiL, gas, and water.

. Compaction of low-density sedimentary deposits due to drainage of the
water table for mining and/or farming operations where peat deposits are
extensive. Peat is a type of soil that contains more than 50 percent organic
matter (USGS, 1991). Dewatering shallow peat deposits allows the peat to
dry, leading to oxidation and decomposition. In addition, changes in physical
and chemical characteristics of peat result in extreme volume reductions.

Regardless of the cause of land subsidence, the resulting damages are similar. (See
Table 8-1.) In general, damages will be most pronounced when subsidence
gradients (change in subsidence levels over a given distance) are high.

8.2 934620.00



Development of cracks, fi,ssures, sinklike depressions and softspots are indications
on the ground surface of subsidence and can result in damages to existing
structures, decreases in land values, changes in drainage patterns, and degradation
of groundwater Quality. Cracks are narrow openings less than 0.1 feet wide,
fissures are large cracks as long as 9 miles, sinklike depressions are localized holes
and depressions with underground voids enlarged as a result of vertical and lateral
movement of water (often called piping), and softspots are areas or spots that have
lost load-bearing capacity (USGS, 1992).

Changes in drainage patterns are caused by formation of cracks, fissures, and
sinklike depressions, as well as changes in the ground surface slope. These
changes can result in new areas vulnerable to flooding or an increase in existing
areas vulnerable to flooding, as well as an increase or change in erosion.

Degradation of groundwater quality may result from formation of fissures. Fissures
may extend to the water table, providing a direct conduit between the ground
surface and the groundwater table (USGS, 1992). Contamination of groundwater
could occur through transport of stormwater directly to the groundwater basin.
Stormwater runoff contains various contaminants such as petroleum products,
metals, salts, silts, fertilizers, and bacterial contaminants from human and animal
sources. Common constituents found in storm water runoff are listed below:

. Total Suspended Solids

. Biochemical Oxygen Demand

. Chemical Oxygen Demand

. Total Phosphorus

. Soluble Phosphorus

. Total Kjeldahl Nitrogen

. Nitrate - Nitrogen

. Total Copper

. Total Lead

. Total Zinc

Reduction in groundwater storage may result from compaction of de-watered, low-
density, sedimentary deposits.

In addition to changes in the physical properties of the land or groundwater, land
subsidence can cause damages to man-made structures and can result in a cost to
agencies or individuals.

Differential amounts of subsidence can result in changes in the gradient of gravity
pipelines (sewer and storm sewer) and canals. Changing the gradient of these
facilities can reduce their capacities and may require modifications to existing
pumping stations or construction of new ones.

8.3 934620.00



Damage to well casings, pipelines, buildings, roads, railroads, bridges, levees, and
other structures may result from compaction of low-density, sedimentary deposits;
formation of cracks, fissures, sinklike depressions, and softspots; and changes in
the ground surface and subsurface slopes and elevations. Well casing collapses in
subsidence areas are generally considered to be a result of changes in pressure
exerted on the casing due to compaction of low-density sedimentary deposits. In
addition, well pads protruding above the ground surface may result from formation
of sinklike depressions or lowering of ground surface elevations. Separation or
cracking of structures, such as pipelines, building walls and foundations, roads,
railroads, bridges, and levees, may result due to formation of cracks, fissures and
sinklike depressions, as well as changes in ground surface and subsurface slopes.
The structural integrity of foundations may be damaged as a result of softspots.

Depending on the extent of damages to facilities, there will be costs associated
with repair, replacement. or construction of required new facilities. In addition,
reductions in land value may occur primarily as a result of development of cracks,
fissures, sinklike depressions, and softspots. Depending upon the degree of ground
surface damage, the land may be rendered virtually useless for development.
Lawsuits may be filed against agencies thought to be responsible for the subsidence
by property owners experiencing damaged structures or reduced land values.

Although subsidence is generally associated with decreasing groundwater levels,
there may also be subsidence due to increasing groundwater levels. This is evident
in the case of the groundwater mound north of the City of Lancaster. The mound
is located near the terminus of Amargosa Creek and the wastewater treatment
ponds near Rosamond Lake. According to USGS, rates of subsidence from 1975 to
1981 were higher near the mound than in surrounding areas. USGS's hypothesis
for this observation is as follows:

"If wastewater effluent discharged to ponds and water from other recharge sources
are perched on fine-grained sediment layers, that water is not hydraulically
connected to the water table. In this case, the perched water would cause an
increase in geostatic stress without a corresponding increase in pore pressure and
thus would result in increased effective stress and compaction in both the principal
and deep aquifers...lf the ground-water-Ievel contours represent a water-table
mound in the principal aquifer and not perched water, the pore spaces would be
saturated, and the higher pore pressure probably would counteract the increased

geostatic stress resulting from loading by the ground-water-mound. However,
because the hydraulic connection between the deep aquifer and the water table
(principal aquifer) is impeded by a confining bed of low permeability, compaction
would occur at depth as a result of increased effective stress caused by the
disparity between the increased geostatic stress and the negligible increase in pore
pressure in the deep aquifer. Thus compaction would result..."

Increased Pumpinq Costs. Increased pumping costs result directly from declining
groundwater levels. As the pumping lift increases so does the power cost to lift
the water. As groundwater declines, additional pump bowls and larger motors may
be necessary.
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Potential Damages Attributable to Increasing Groundwater Levels

Potential damages attributable to increasing groundwater levels include
waterlogging and water quality degradation. (See Table 8-1.) These potential
damages are discussed below.

Waterloqqinq. Waterlogging is defined as saturation of soil with water. The effects
of waterlogging are dependent not only upon the elevation of the groundwater table
but also on the soil type. Generally, the effects of waterlogging will be most
noticeable in granular soils.

Increased liquefaction potential results when the water table is high in a loosely
compacted, granular soiL. Liquefaction is the sudden drop in bearing capacity in
soils of saturated non-cohesive particles, such as sand, during ground movement
(i.e., seismic events). The soil essentially turns into a liquid allowing structures
previously supported by the soil to sink. Proximity to faults is an important
consideration when evaluating the potential for liquefaction to occur.

Structural damage due to waterlogging may result in "floating" of foundations or
other structures or differential settlement upon dewatering of waterlogged soils.
Floating occurs when structures have greater buoyancy than weight and upward
forces are greater than downward forces. Floating is most likely to occur with
granular soils. Differential settlement will most likely occur with dewatering of low-
density soils which will result in compaction.

Septic systems may become useless with waterlogging because saturated soils will
not allow infiltration of liquid from septic system leach fields.

Depending on the extent of damages to facilities, there will be costs associated
with repair or replacement of facilities. In addition, reductions in land values may
occur. Depending upon the degree of waterlogging, the land may be rendered
virtually useless for development.

Water Qualitv Deqradation. Water quality degradation can result from nitrates
being drawn down into the aquifers by rising groundwater levels and then being
spread by depressions caused from overpumping. Nitrate nitrogen is the most
highly oxidized form of nitrogen found in wastewater. Nitrates are the end product
of aerobic stabilization of organic nitrogen, and as such occur in polluted waters
that have undergone self-purification. Nitrate in groundwater can come from
fertilizer, poultry manure, or domestic wastewater. Nitrates can cause blue baby
syndrome which can be fatal for infants. In blue baby syndrome, nitrates interfere
with the blood's ability to distribute oxygen to the tissues. Also, nitrates can cause
cancer by reaction to certain foods and water.
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LAND SUBSIDENCE IN CALIFORNIA

Because noticeable land subsidence has occurred in the Antelope Valley in the last
40 years, a survey of land subsidence in California was conducted to indicate the
potential degree of subsidence and the damages associated with subsidence.

According to Poland (1984), California has the largest area of subsidence in the
United States (nearly 6,000 square miles). In addition, the three areas in the United
States with the most severe problems are 1) the Houston-Galveston area in Texas,

2) the San Joaquin Valley in California, and 3) .the Santa Clara Valle,y in California.
Figure 8-1 depicts areas in California identified to have had or currently have land
subsidence problems. Land subsidence in these areas has been attributed to
extraction of groundwater or petroleum or, in some cases, has not yet been tied to
either. Table 8-2 lists the subsidence areas in California along with the maximum
subsidence, area of subsidence, time of principal occurrence and problems/damages
within those areas. Brief discussions on the two principal areas which have had the
greatest levels of subsidence due to groundwater withdrawal are included below.
Information was primarily obtained from Poland's 1984 Guidebook.

Santa Clara Valley

Land subsidence in the Santa Clara Valley was first noted in 1933. By 1969 the
central part of the City of San Jose had subsided approximately 13 feet. The land
subsidence was in response to a major decline in artesian head of the underlying
groundwater basin. Groundwater pumping peaked in the early to mid-1960s,
reaching nearly 200,000 acre-feet per year. By 1966, the artesian head in one well
was approximately 180 feet below land surface compared to 12 feet above land
surface in 1916. Recovery of artesian head in 1970-75 was due to increase in
surface water imports, favorable rainfall supply, and decreased pumping of
groundwater.

Partial estimates of the costs attributed to subsidence in the Santa Clara Valley
indicate total costs were in excess of $35 million.

San Joaquin Valley

By 1966, yearly extraction of groundwater for irrigation in the San Joaquin Valley
reached nearly 10 million acre-feet per year. This excessive withdrawal created an
overdraft of approximately 4 million acre-feet per year in the 1950s and early
1960s. The potentiometric surface in some areas was drawn down nearly 600
feet. Importation of surface water resulted in groundwater withdrawal decrease,
and, by the early 1970s, hundred of wells were unused, artesian heads were
recovering, and subsidence was sharply reduced.

Partial estimates of the costs attributed to subsidence in the San Joaquin Valley
indicate total costs were in excess of $50 million.

8.6 934620.00
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CHANGES IN GROUNDWA TER LEVELS IN ANTELOPE VALLEY

The Antelope Valley has experienced declining and increasing groundwater levels.
Damages attributable to declining groundwater levels have been identified within
the study area; and damages attributable to increasing groundwater levels have
been identified. Studies conducted related to both declining and increasing
groundwater levels are described below.

Declining Groundwater Levels

Groundwater use in the Antelope Valley was at its highest in the 1950s and 1960s
as a result of agricultural demands (USGS, 1994a). According to USGS, land
subsidence in Antelope Valley was first reported by Lewis and Miller in the 1950s
(USGS, 1992). Since then, studies have shown subsidence levels of up to 7 feet
occurring in some areas of Antelope Valley. (See Figure 8-2.) Conversations held
with various agencies and companies indicate that within the Antelope Valley, the
Lancaster and Edwards Air Force Base (AFB) areas are currently experiencing
problems or damages that appear to be related to land subsidence. (See Figure 8-3
for locations of areas.) Table 8-3 lists land subsidence problems identified in
Antelope Valley.

The following paragraphs present brief discussions on several studies done on land
subsidence in Antelope Valley.

USGS Report 92-4035. USGS (1992) reported that as much as 2 feet of land
subsidence had affected Antelope Valley by 1967 and was causing surface
deformations at Edwards AFB. Fissures, cracks and depressions on Rogers Lakebed
were affecting the use of the lakebed as a runway for airplanes and space shuttles.
Appendix F provides pictures of various problems Edwards AFB is currently
experiencing. In addition, depressions, fissures and cracks on the lakebed may not
be detected until aircraft or space shuttles exceed the load capacity of the soiL.
Another concern was potential contamination of the water table through fissures
which can provide direct access for toxic materials.

To determine the significance of land subsidence conditions, bench marks were
surveyed using the Global Positioning System (GPS) in 1989. Differential levels
were surveyed for 65 bench marks from 1989-1991. It was discovered that total
land subsidence ranged from 0.3 to 3.0 feet.

USGS Report 93-4114. USGS (1993b), reported that land subsidence effects had
been noted on Rogers Lake in the form of depressions, fissures and cracks. The
report identified pumping of groundwater as the cause of the land subsidence. As
much as 90 feet of groundwater level decline has occurred in the South Base well
field, and an average annual compaction rate of 5.57 x 10-2 feet was measured at
the Holly site near the South Track well field. (See Location 3 on Figure 8-3.)

8.7 934620.00
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USGS Report 93-148. USGS (1993a) was completed as part of USGS's study to
determine the relation between groundwater withdrawals and land subsidence at
Edwards AFB (Report 4114). The report is a compilation of drilling, construction,
and subsurface data collected during the installation of 40 piezometers at 13 sites
on the base in 1991 and 1992.

USGS 1994 Draft Report. USGS (1994) revealed that land subsidence throughout
Antelope Valley has reached nearly 7 feet. As shown on Figure 8-2, USGS
indicated that subsidençe levels of 6.6 feet have occurred near Avenue I and
Division Street, and Avenue H and 90th Street East. The draft report stated that
there was a general correlation between groundwater 'level declines and the
distribution and rate of subsidence. In addition, the report estimated a conservative
loss of approximately 50,000 acre-feet of storage in the groundwater sub-unit in
the area that has been affected by 1 foot or more of land subsidence.

Holzer and Clark, January 1981. A paper by Thomas L. Holzer and Malcolm Clark
titled "Earth Fissure in T7N, R 11 W, Section 3 near Lancaster, California" in January
1981, identified a fissure measuring approximately 0.35 miles long, up to 7.5 feet
deep and 3 feet wide located between Avenues G and H and between 50th and
60th Streets East. (See Location 1 on Figure 8-3.) The paper identified the owner
of the property who stated that fissures became evident in early 1978 near Little
Rock Creek. Upon flooding from the Little Rock Creek in 1980, the fissures further
appeared. The owner had occupied the property since 1928 and stated that neither
irrigation nor floods in 1938 or 1969 had caused any fissures to appear. The paper
hypothesized that the crack was caused by differential subsidence related to
groundwater withdrawaL.

Geolabs, February 1991. A study done by Geolabs - Westlake Village (1991 )
studied a 10 square mile area in Lancaster identified to have fissures and sinklike
depressions. (See Location 2 on Figure 8-3), The report identified fissures ranging
in width from one inch to slightly over one foot. The lengths of the fissures ranged
mainly between 50-200 feet, with the longest continuous fissures in the 600-700
foot range. Sinkholes ranged mainly between one to five feet deep and less than
four feet in diameter. One sinkhole measured 20 feet long and 15 feet wide.
Appendix F provides pictures of the fissures. The report concluded that the fissures
were due to tensional forces created by subsidence, which may be related to
groundwater withdrawal due to the correlation between areas of significant
subsidence and areas of pronounced groundwater level decline. Areas of concern
identified in the report are included in Table 8-3.

Current Study. In addition to reviewing the reports summarized above, as a part of
this study, companies and agencies within the Antelope Valley were surveyed
regarding potential damages attributable to groundwater level declines and field,

visits of affected areas were conducted. Companies and agencies surveyed include
the following:
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. Antelope Valley-East Kern Water Agency
CALNEV Pipelines '
City of Lancaster, Redevelopment Center
City of Lancaster, Road Maintenance Department
City of Palmdale, Engineering Department
City of Palmdale, Road Maintenance Department
County Sanitation Districts of Los Angeles County
Edwards AFB
Kern County Flood Plain Management Section
Los Angeles County Waterworks District, Sewer Department
Rosamond Community Services District
Southern California Gas Company
Southern Pacific Railroad
State Fire Marshall, Pipeline Safety Division

.

.

.

.

.

.

.

.

.

.

.

.

.

Other than those damages identified in the reports summarized ~bove, structural
damage to the wastewater treatment plant building on Edwards AFB was the only
other potentially significant damage identified and mayor may not be attributable to
land subsidence. Other minor existing damages that mayor may not be attributable
to groundwater level declines include cracked sidewalks and pavement.

To assess existing and potential degradation to the groundwater supply, an attempt
was made to correlate typical storm water runoff constituents and similar
constituents in the groundwater supply. The hypothesis was that areas of fissuring
should show higher degrees of contamination if runoff was reaching the aquifers
through the fissures.

The Los Angeles County Water Quality Section monitors surface water; however it
does not monitor typical stormwater constituents, only general minerals.
Therefore, it is currently unknown whether groundwater degradation due to
subsidence is occurring in Antelope Valley. However, should fissuring continue,
degradation to the groundwater supply could be a potential problem and should be
investigated. Individual water purveyors servicing the area where fissuring is
occurring may test for some of the constituents found in storm water , from which
data may be obtained.

In addition to subsidence-related problems, groundwater level declines of up to
200 feet in the Valley have resulted in increased pumping costs. USGS (1994)
cites the increased pumping costs as the primary reason for a decline in agricultural
production during the 1970s. The Los Angeles County Waterworks believes that
attractive land prices along with increased pumping costs have also contributed to
the decline in agricultural production.
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It is recommended that monitoring of subsidence levels and groundwater levels
continue in the Antelope Valley as indicators of future problems due to subsidence
and current progress toward balancing groundwater use. Monitoring of
groundwater quality for typical stormwater constituents in areas of fissures is
recommended as an indicator of the degradation potential due to fissures.

Increasing Groundwater Levels

Increasing groundwater levels have occurred in portions of the Valley. For most of
these areas, no damage related to these increases has been identified, due to the
fact the groundwater level is still significantly below the ground surface. However,
for the Leona Valley area in the southern portion of the Valley, damages potentially
attributable to increasing groundwater levels were identified in April 1993. (Note
that although the Leona Valley does not overlie the Antelope Valley groundwater
basin, precipitation contributes to the groundwater basin through the Amargosa
Creek. Therefore, the Leona Valley is hydrologically connected to the groundwater
basin and is considered a part of the Antelope Valley).

Following the winter rains of 1992/93, springs began to appear in Leona Valley.

Some springs appeared in locations where springs existed prior to the recent
drought. In other cases, springs appeared in locations for which there was no
record of prior springs. The cause of the springs has not been determined, although
residents speculated the cause was movement of the north branch of the San
Andreas Fault, which extends through Leona Valley; the USGS speculated the
cause was increased groundwater recharge from the heavy winter rains. Chemical
analyses of the spring water was performed by USGS in order to determine if the
water was recharge water or deep water forced to the surface by fault movements.
Water exposed to the atmosphere since 1941 (recharge water) would contain
tritium, a by-product of nuclear weapons testing. According to discussions with
USGS (USGS, 1994b), results of the chemical analysis indicate the spring water is
not deep water forced up by the faults. USGS attempted to obtain funding to
further study the springs but was unsuccessfuL. However, County of Los Angeles
took aerial photos and infrared to locate the springs.

Regardless of the cause of the increasing groundwater levels in Leona Valley, the
apparent damages appear to be typical and include waterlogging and water quality
degradation. (See Table 8-1.) Springs surfaced under at least two homes and
water from springs threatened the structural integrity of a barn. Coincident to the
appearance of the springs, high nitrate levels were discovered in the primary well
used by the Antelope Valley Water Company to serve Leona Valley. A
representative of the Department of Health Services indicated nitrates in
groundwater supplies usually increase as the water table rises.

To assess impacts on groundwater quality due to rising groundwater levels in other
areas of the Valley, an attempt to correlate rising nitrate problems and rising
groundwater levels was made. Hydrographs maintained by the Antelope Valley -
East Kern Water Agency (A VEK) for wells in the Antelope Valley were reviewed to
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locate wells with rising groundwater levels. Water quality information maintained
by A VEK were also reviewed. Historical trends in nitrate levels of the wells were
reviewed to find correlations. Based on the investigation, it was discovered that
most wells were not tested for nitrates and, for the wells that were, not enough
data were available to determine whether or not there was a correlation. Therefore,
it is currently unknown whether nitrate problems due to rising groundwater levels
are occurring in the Valley.

If groundwater levels should continue to rise (especially in areas of farmland),
groundwater Quality should be closely monitored. Individual water purveyors
servicing the areas where groundwater levels are rising may test for nitrates, from
which data may be obtained.
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CHAPTER 9

WATER RESOURCE PROTECTION PLAN

The previous chapters of this report evaluate the existing water resources of the
Antelope Valley as well as the need to develop additional water resources or .
implement additional water management techniques. This chapter integrates these
evaluations into a water resource protection plan so that a consensus approach to
providing an acceptable level of water resource reliability for the Antelope Valley
can be developed. A description of recommended monitoring programs is also
presented.

CONCLUSIONS OF PREVIOUS CHAPTERS

Based on the evaluations presented in previous chapters, the following general
conclusions and observations are summarized:

1. The Antelope Valley encompasses approximately 2,400 square miles.
The area has an arid environment and precipitation varies widely.

2. Since the mid-1980s, the population in the Antelope Valley has
grown rapidly. Significant growth is expected to continue in all areas,
except Edwards Air Force Base (AFB) and Boron, during the study
period (1993 to 2020).

3. As the population increases, corresponding water demands are
expected to increase. Increased water demands can be attributed
almost exclusively to the expected development of the Valley.
Agricultural water demands are expected to decline during the study
period. These demands would be expected to decline even further if
the areas were not necessary for wastewater disposal purposes.

4. The Valley cUrrently has several available water resources, including
groundwater, imported State water, diversions from Little Rock
Creek, and reclaimed water. Of these, all are currently being utilized;
however, imported State water and reclaimed water are not being
utilized at their full capability. Unfortunately, unlike groundwater, the
lack of use results in a loss of the water resource. Little Rock Dam is
currently being modified and this modification is expected to increase
the ability to utilize stormwater diversions from Little Rock Creek.

5. The Antelope Valley Groundwater Basin is divided into twelve
subunits and is comprised of two primary aquifers: the principal
aquifer and the deep aquifer. The groundwater quality is generally
considered excellent. The recharge of the groundwater has been
estimated to be 31,200 to 59,100 acre-feet per year.

9.1 934620.00



6. With the exception of the groundwater supply, the available water
resources are subject to delivery fluctuations. The reliability of the
groundwater supply is generally considered to have a 100 percent
delivery reliability when operating within the range of natural
recharge. Because of limitations on Delta exports of water as well as
fluctuations in hydrologic conditions, there is considerable delivery

uncertainty associated with State water deliveries. Similarly,
fluctuations in hydrologic conditions and limitations of diversion
capabilities affect the delivery reliability of water from Little Rock
Creek. Reclaimed water reliability is affected by the uncertainty
associated with wastewater generation projections but generally has
a 100 percent reliability when reclaimed water use is much lower
than wastewater generation.

7. Based on the water supplies currently utilized in the Antelope Valley,
without exceeding groundwater extractions of 59,100 acre-feet per
year, the probability of meeting the estimated 1993 water demand is
approximately 73 percent. This delivery reliability is generally below
the objectives of comparable water utilities. Based on the water
demand projections derived from population projections, the
probability of meeting the projected water demand is expected to
decline to zero by the year 2000 (i.e., demand exceeds the total
available supplies), unless additional water management programs are
implemented.

8. The water purveyors currently compensate for the lack of water
supply reliability by groundwater extractions in excess of prior
recharge estimates.

9. A review of historical groundwater levels indicates that the transition
from agricultural to urban land use causes a decline in groundwater
levels but the delivery of State water can offset adverse effects on
groundwater levels. The delivery of State water to agricultural areas
can result in rising groundwater levels.

10. Full development of the identified water conservation program is
estimated to save nearly 500,000 acre-feet of water over the 1994
to 2020 planning period; however, the program would not affect the
water demand until the ýear 1995. Without the water conservation
program, the probability of meeting the 1995 water demand is
estimated to be approximately 66 percent. With the water
conservation program, the probability increases to approximately 71
percent. The date at which demand exceeds the total available
supply would be extended to the year 2002.
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11 .

12.

13.

14.

Potential expansion of existing reclaimed water uses appears feasible.
The identified reclaimed water system would distribute both

secondary and tertiary treated wastewater. The projected reclaimed
water use of high potential users is 35,600 acre-feet per year.

Full development of the identified reclaimed water potential would
increase the delivery reliability of water supplies. Without the
identified reclaimed water system or the water conservation program,
the probability of meeting the 1995 water demand is estimated to be
approximately 66 percent. With both the reclaimed water program

and the conservation program, the probability increases to
approximately 72 percent. The date at which demand exceeds the
total available supply would be extended to the year 2004.

Aquifer storage and recovery (ASR) involves groundwater recharge by
spreading or injection. Recovery would be accomplished by wells,
primarily existing wells. ASR can also be accomplished by in lieu
delivery of alternative water sources. Based on the hydrogeologic
characteristics of the .A.ntelope Valley, groundwater recharge by both
spreading and injection appears feasible. Potential water sources for
recharge include State water, reclaimed water, and local stormwater.
The areas having the most potential for spreading are Amargosa
Creek south of Avenue" N" between 1 Oth Street West and Division
Street, Little Rock Creek near Avenue "N" between 60th Street and
70th Street East, and Amargosa Creek near Elizabeth Lake Road and
25th Street West. The areas having the most potential for injection
are Los Angeles County Waterworks (LACWW) wells located south of
Avenue "K" between 1 Oth Street West and Division Street; LACWW
wells located south of Avenue "L" between 1 Oth Street West and
Division Street; and Palmdale Water District (PWD) wells south of
Avenue "P" between 20th Street East and 40th Street East. Site
specific evaluations will be required to evaluate the recharge potential
and technicaL. economic and environmental feasibility of each site.

Groundwater levels have declined significantly in certain areas of the
Antelope Valley. In these areas, land subsidence has generally
accompanied the declining groundwater levels. Although damages
attributed to land subsidence have been relatively modest when
compared to subsidence problems identified in other parts of
California, significant problems can occur as demonstrated in the San
Joaquin Valley. Similarly, rising groundwater levels can also cause
problems such as waterlogging and water quality degradation.
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BASIC WA TER RESOURCE PROTECTION STRA TEGY

Based on the identified water resource problems as well as the-evaluations
presented in the previous chapters, a basic water resource protection strategy has
been developed. The strategy focuses on minimizing demand growth, protecting
and optimizing the use of existing water resources, and developing additional water
resources to meet projected future demands. Specific elements of the
recommended strategy are presented below:

. Improve Utilization of Available Water Supplies. Because
groundwater moves slowly, under-utilization generally does not result
in a significant loss of this resource. Conversely, under-utilization of
reclaimed water, stormwater or imported State water could result in
îrretríe\lal'leresoUrcelOssès unless capabilities to store and recover
these water supplies are available. The recent modifications to Little
Rock Dam and Reservoir and potential aquifer storage and recovery
programs are activities which should improve utilization of the
available water supplies. Direct utilization of the reclaimed water,
stormwater, and imported State water in lieu of groundwater would
minimize the requirements of potential ASR programs.

. ManaQe the Groundwater Basin. The Antelope Valley Groundwater
Basin has a large capacity to store water. Over the last several
decades, the volume of water in storage has declined significantly but
is still large. As agriculture decreases, it is expected that urbanization
will be the primary cause of increased water demands. Accordingly,
to bring groundwater extractions more in line with the estimated safe
yield of the Basin, the first phase of this element should be to limit
any further reductions in groundwater levels. When this objective has
been accomplished, the second phase of this element should be to
replenish the Basin to the extent feasible so that it can be utilized to
compensate for delivery fluctuations in other water supplies,
particularly the delivery of State water.

. Protect Groundwater Qualitv. The Antelope Valley Groundwater
Basin is an important component of the water resources for the
Valley. Not only does the Basin provide a reliable yield but it also can
serve as a reservoir to optimize the use of the Valley's other water
resources. One of the primary threats to the use of this valuable
resource is potential water quality degradation. Generally, the
groundwater quality is excellent. To maintain this water quality, it is
important to protect the Basin from contamination by industrial
activities and other land uses, introduction of foreign water with a
lower quality, or rising groundwater levels that free contaminants
adsorbed onto soil particles.
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. Reduce Lonq Term Water Demands. The need for additional water
supplies can be mitigated by long-term reductions in water demands.
By implementation of selected water conservation programs, the
existing water resources can be extended cost-effectively.
Furthermore, the ability to obtain and transfer supplemental water
supplies may be facilitated by the efficient use of available supplies.

. Improve State Water Proiect (SWP) Reliabilitv. Of the water
resources available to .the Antelope Valley, imported State water is by
far the most significant and has. the greatest potentia) for providing

additional future water supplies. Unfortunately, this water supply
also currently has the greatest delivery uncertainty. Issues related to

environmental concerns in the Bay-Delta, SWP financing and water
supply allocations are being addressed by Federal and State agencies.
Because the resolution of these issues will have a significant affect
on the water supply/demand balance in the Antelope Valley, active
participation in these negotiations is essentiaL.

. Obtain Additional Imported Water Supplies. Regardless of whether
the utilization of existing water resources is optimized, additional
imported water supplies will be necessary to meet projected water
demands. To minimize groundwater overdraft, these additional
supplies should be obtained in timely increments. In order to acquire
additional water supplies, the necessary financial resources must be
available and water agencies in the Antelope Valley must be ready to
act. The greatest opportunity to acquire additional imported water
appears to be through water transfers among SWP or Central Valley
Project contractors.

RECOMMENDED ACTIONS

To implement the basic strategy outlined above, the water purveyors in the
Antelope Valley must initiate several institutional, engineering, financiaL, and public
education activities. The recommended actions that appear to be the most
important are:

1. Create an institutional framework to manage the development and use of water
supplies.

To maintain equity among the competing water users and manage the utilization of
the available water supplies, an institutional framework is desirable. The selected
framework must be capable of accommodating the large number of water interests
in the Antelope Valley. There are basically four approaches to the creation of multi-
jurisdictional groundwater management:
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.

.

coordinated agreement by the water purveyors

joint exercise of powers
codified special districts
special act legislation

Each of these approaches are discussed in the following paragraphs.

Coordinated Agreement by the Water Purveyors. Through a contract arrangement
among the purveyors, the functions of groundwater management can be
accomplished. This arrangement would require agreement between the signatory
parties to exercise any power, including enforcement, or collect any levies. This
approach has been utilized by other water utilities, particularly investor-owned
utilities, to resolve specific groundwater utilization disputes. It should be noted,
however, that agreements with investor-owned utilities should receive the approval
of the California Public Utilities Commission to support their validity. The primary
difficulties with this approach are as follows:

. Although the approach may be appropriate to resolve individual
issues, it would be difficult to utilize this approach for issues as
complex as groundwater management.

. Unanimous agreement among the parties would be necessary to
perform any groundwater management function, and specific
agreements among the parties would be necessary for each new
function. This process could be time-consuming and cumbersome.

. Because groundwater rights are similar to property rights, parties
other than the current water purveyors could initiate groundwater use
within the basin. To continue effective groundwater management, it
would be necessary for these parties to also become signatories to
the agreements.

For these reasons, coordinated agreement among the water purveyors does not
appear to be a viable approach to groundwater management unless the issues are
relatively well-defined. Recent legislation (AB 255) may make this approach viable
if the basin is in critical overdraft as identified in Department of Water Resources
(DWR) Bulletin 118. AB 255, enacted in 1991, authorizes any local agency whose
jurisdiction includes groundwater basins subject to critical overdraft to establish, by
ordinance or resolution, programs for the management of groundwater resources
within the area in which water service is being provided. The bill authorizes the
local agency to fix and collect fees, subject to voter approval, for the extraction of
groundwater and to levy a water replenishment assessment. The measure also
requires local agencies with overlapping boundaries which conduct groundwater
management programs to meet, at least annually, to coordinate their programs. AB
3030, enacted in 1992, repeals AS 255 and expands the authority contained in AB
255 for local agencies to manage groundwater. (See Appendix G for Synopsis of
AB 3030.) AB 3030 provides the authority and procedures to develop and
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implement groundwater management plans. Groundwater management authority
created under AB 3030 generally has the powers granted to a water replenishment
district. The characteristics and powers contained in AB 3030 are summarized in
Table 9.1.

Joint Exercise of Powers. Under the provisions of Article 1 of Chapter 5, Division
7, Title 1, of the Government Code, public agencies in California can exercise any
powers common to the parties. If the water purveyors were public agencies, this
approach could be utilized to perform certain groundwater management functions.
Recent legislation (AB 2014) also allows mutual water companies to participate
with public agencies in joint powers agreements. Water interests in the Antelope
Valley include the County of Los Angeles, cities, special districts, investor-owned
water companies, mutual water companies, Federal government, and individual
water users. The County of Los Angeles, Kern County or certain special districts
could be utilized to represent unincorporated areas overlying the sub-basins.

The primary difficulty with this approach is that the powers of the joint powers
authority would be limited to the powers common to the Cities, special districts,
mutual water companies, and the County. In addition, joint powers authorities are
generally formed so that unanimity is required to take actions. The adequacy of the
authority's powers will depend on the specific approach to groundwater
management desired by the authority. A joint powers authority could also exercise
the powers provided in AB 3030.

Codified Special Districts. The California Water code contains provisions for the
formation of several types of special water districts. Based on a review of these
enabling acts, water replenishment districts appear to be the most appropriate
codified special district to perform groundwater management activities. The
characteristics and powers of a water replenishment district are summarized in
Table 9.1.

The primary function of a water replenishment district is to obtain supplemental
water supplies to directly or indirectly replenish an overdrafted groundwater basin.
This approach to groundwater management is somewhat reactive in that it focuses
on mitigating overdraft conditions rather than other water management techniques
such as conjunctive operation of the basin.

Special Act Legislation. Because each special legislative act is customized for a
particular situation, a groundwater management agency formed by special act
legislation tends to be unique. Upon passage these acts are usually codified in the
Water Code Appendix. An example of a special act groundwater management
agency is the Orange County Water District which was created in 1933.

Based on a review of these acts, enabling legislation generally contains the
following provisions:
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a. formation

b. internal organization

c. powers
d. financing authority

e. enforcement

Special act groundwater management agencies are formed by action of the
legislature. Until the enactment of AB 255 and AB 3030, special act legislation
was the most common non-judicial approach to formation of a groundwater
management agency. Generally, these agencies are governed by a board of
directors consisting of five to seven members. The selection method for board
members varies widely. In most cases the board of directors is appointed or is
composed of a combination of appointed and elected members. Depending on their
unique role in local water regulation, the agencies have differing powers. Generally,
the agencies are empowered to conduct groundwater studies and perform
groundwater management by regulation of both extractions and beneficial uses of
extracted water. Usually, these agencies can also perform groundwater

replenishment activities. Like watermasters established by adjudication,
assessments for extraction or replenishment are the most common form of
financing authority, although other authorities such as benefit assessments and
standby charges are usually provided. The authority to enforce its powers is also
provided through a variety of enforcement powers.

The enabling legislation of several special act groundwater management agencies
was reviewed. The characteristics and powers of these agencies are summarized in
Table 9.1. As indicated, the powers and organization of each agency has been
customized for the individual political and technical situation of that area.
Consequently, each agency differs from the others. Because these agencies are
designed for the unique conditions of an area, special act legislation has become
the most common non-judicial approach to groundwater management.

Recommended Institutional Approach. Based on the forgoing discussion of the
alternative institutional approaches to groundwater management, it is apparent that
the most desirable approach is to utilize AB 3030 or special act legislation to create
a groundwater management agency. By utilizing special act legislation, the board
and its powers can be customized to the unique political and hydrogeologic
conditions of the area.

The procedures to implement the powers authorized under AB 3030 are outlined in
the legislation (codified in Part 2.75 of the Water Code). Cooperation among the
water purveyors overlying a groundwater basin are strongly encouraged and
groundwater management powers are limited to the local agencies service area.

To initiate special act legislation, the water purveyors in the Antelope Valley should
initiate discussions regarding the general form of the agency, with particular focus
on the composition of the board of directors and groundwater management powers.
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If general consensus is achieved, draft legislation can be prepared and circulated for
review by the individual water purveyors. When the provisions of the legislation
have been mutually agreed upon, a legislative sponsor to carry the legislation can
be selected.

2. Determine the safe yield of the Antelope Valley Groundwater Basin.

In its study plan to develop a groundwater management model for the Antelope
Valley, USGS estimates that the estimated natural recharge of the groundwater
basin ranges from 31,200 to 59,100 acre~feet per year based on equalizing
adjustments to recharge estimates of previous investigations. Although this range
is relatively narrow compared to the projected water demands of the Antelope
Valley, it is important to develop the foundation upon which a consensus safe yield
estimate can be based. '

The USGS study plan presents a sophisticated approach that utilizes hydrologic
monitoring, chemical tracers, and remote sensing to develop estimates of natural
recharge. These estimates would be incorporated into a proposed groundwater
flow model which could be utilized to provide safe yield estimates based on the
selected groundwater management strategy.

Whether this management modeling approach or a less sophisticated hydrologic
approach is utilized, a single safe yield estimate for the groundwater basin, or
preferably a single safe yield estimate for each sub-unit, would be desirable. This
estimate would provide the basis upon which consensus can be achieved and upon
which a water management plan can be based. In the absence of a consensus
estimate, conflict among the groundwater users is likely to occur as the cost of
alternative water supplies increase. Accordingly, it is recommended that the water
interests in the Antelope Valley review alternative approaches to developing safe
yield estimates, determine the most appropriate approach, and perform the
necessary studies.

3. Continue the current groundwater monitoring program and publish an annual

report on basin conditions.

As part of a cooperative effort of the Antelope Valley-East Kern Water Agency
(A VEK) and Edwards AFB, USGS currently conducts a comprehensive monitoring
program in the Antelope Valley. Monitoring activities include groundwater levels,
groundwater quality, land surface deformation (subsidence), aquifer compaction,
and streamflow. The Survey Division of the County of Los Angeles Department of
Public Works maintains records of destroyed benchmarks, and sets new
benchmarks within the unincorporated portion of the County as needed. In
addition, benchmarks have been set on all existing and will be set on all future
LACWW water wells.
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Groundwater levels are currently monitored as part of the cooperative A VEK
network in conjunction with groundwater studies at Edwards AFB. The A VEK
network is comprised of about 150 wells within the Antelope Valley. Water levels
are measured annually or semiannually. Forty Piezometers were installed at
Edwards AFB by the USGS, 12 of which are currently monitored continuously
(every 15 minutes), the other 28 are measured by hand every six weeks.
Combined, these networks are fairly sparse, given the size of the Valley (about
2,400 square miles). Making best use of available wells and existing monitoring
efforts by various entities, and installing monitoring wells in key areas could
improve the groundwater level network substantially.

USGS measures groundwater quality in 5 to 10 wells per year from the A VEK
network described above. Other agencies, notably the DWR and the Los Angeles
County Sanitation Districts, also measure groundwater quality. In addítion, public
water suppliers perform analyses of their water supplies as required by the
California Department of Health Services and Title 22 of the California Code of
Regulations.

USGS has collected geodetic data using the Global Positioning System (GPS) for the
purpose of determining land subsidence at Edwards AFB in 1989, and Valley-wide
in 1992. The Valley-wide network consists of 85 benchmarks. Unfortunately,

several of these benchmarks have been destroyed since 1992 because of various
construction-related causes (e.g., installation of Metro Line tracks, and road
widening). Accordingly, it is recommended that remaining benchmarks be
protected, or that new "offset" benchmarks be provided by marking them in such a
way that construction crews would not destroy them without approvaL. In addition,
the network could be expanded to include tighter control in subsidence-prone areas
by including all existing and future production wells in these areas.

Three extensometers have been installed at two sites at Edwards AFB for the direct
and continuous measurement of aquifer-system compaction, which results in land
subsidence. GPS surveys are typically done on an annual or less frequent basis,
which could be inadequate for monitoring to avoid land subsidence. Extensometers
provide a real-time measurement of aquifer-system compaction, which can aid in
making decisions regarding the daily distribution of groundwater withdrawals.

USGS currently operates 8 rain gages in Antelope Valley, which supplement the Los
Angeles County and National Oceanic and Atmospheric Administration networks.
Precipitation data are important for estimating groundwater recharge as well as
rainfall/runoff relationships for flood control purposes.

Streamflow data are sparse in the Antelope Valley. USGS currently operates 8
continuous gages, but only one of them is on the three primary sources of
groundwater recharge from the San Gabriels (Big Rock, Little Rock, and Amargosa
Creeks), and that gage is in the upper reaches of Big Rock Creek before the creek
passes through Valyermo. Accordingly, installation of additional continuous-
monitoring gages is recommended. In addition, it is recommended that water 

use
data (including groundwater usage) be collected over a long term period.
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The municipal and industrial (M&I) and major agricultural groundwater pumpers
generally measure their groundwater extractions and submit this information to the
Department of Water Resources. It is recommended that these data be regularly
collected and compiled. The pumpers that do not measure groundwater extractions
are anticipated to be agricultural and small domestic water users. Because USGS
projects that agricultural land use in the Antelope Valley (other than agriculture
irrigated with reclaimed water) is expected to decline significantly, the effect of
these unmonitored extractions should be limited. Accordingly, for pumpers that do
not monitor groundwater extractions, indirect methods, such as estimates based on
power or consumption use can be utilized for groundwater management purposes.

A significant volume of data is collected annually. These data provide limited value
without technical interpretation. Accordingly, it is recommended that the data be
published on an annual basis, together with a summary report of the Basin
conditions and groundwater management activities. This document should be
informative to both water managers as well as the public.

4. Develop a program to optimize the use of available water supplies.

To optimize the use of groundwater, annual extractions should be reduced to safe
yields or economic disincentives sufficient to allow groundwater recharge should be
implemented. In lieu of groundwater, other water supplies should be utilized to the
extent feasible. In the use of alternative water supplies, priority should be given to
uti,ization of supplies which may be lost by non-use. Currently, the supplemental
water supply whose use could be better utilized is imported State water. When
State water is available, it should be fully utilized, thereby reserving the
groundwater for periods of reduced delivery of State water. Similarly, when made
available, reclaimed water should be utilized to the maximum extent allowed by the
distribution system, and groundwater recharge should remain an important
consideration in all storm water management plans. To the extent that direct use of
these resources cannot be accomplished, facilities to recover the resources and
store them in underground aquifers should be provided.

The primary barriers to reducing groundwater use are the lower cost of
groundwater compared to surface water and access to alternative water supplies.
To overcome these barriers it is recommended that the groundwater management
authority implement or facilitate the implementation by others of the water
conservation, reclaimed water, stormwater management, and aquifer storage and
recovery programs recommended in this study. These activities are discussed in
the following recommended action. In addition, it is recommended that the
authority consider the application of groundwater replenishment assessments to
fund a portion of the program costs. A replenishment assessment is typically levied
on extractions beyond an allocated annual volume. These allocations are usually
limited to the safe yield of the Basin, although transition periods to achieve this
level are often utilized. To implement this assessment, the available safe yield of
the Basin must be allocated equitably among the competing users. At a minimum,
replenishment assessments should be levied on new or increased groundwater use.
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The primary barrier to shifting groundwater use to alternative supplies such as
imported State water is again economic (i.e., the lower cost of groundwater).
Accordingly, it is recommended that the groundwater management authority also
consider the application of basin equity assessments. A basin equity assessment is
typically an assessment levied on one water source (e.g., groundwater) to reduce
the cost of another source (e.g., State water or reclaimed water); thus, basin equity
assessments are revenue neutral. The amount of these assessments are dependent
upon the magnitude of the desired water use shift as well as the urgency of the
shift.

5. Develop the recommended water conservation, reclaimed water, stormwater
management, and aquifer storage and recovery programs.

Previous chapters of this report describe water conservation, reclaimed water,
stormwater management, and aquifer storage and recovery programs. These
programs are intended to reduce water demands or improve the utilization of the
available water supplies, thereby reducing the need and extending the timing for
additional imported water supplies. Accordingly, it is recommended that the
groundwater management authority implement or facilitate the implementation by
others of these programs.

To implement these programs, more detailed program-specific planning studies wil
be necessary. In these studies, one of the key issues that should be addressed is
the cost allocation between the water management elements of the program and
the other institutional beneficiaries. With the exception of the water conservation
program for which only cost-effective water management activities are included,
the programs provide benefits to related activities. For example, the reclaimed
water, together with the aquifer storage and recovery program, is expected to
reduce the cost of wastewater disposaL. Similarly, storm water recharge activities
may be necessary to implement flood control facilities. Accordingly, the relative
benefits of the recommended programs should be evaluated so that an equitable
distribution of costs can be determined.

6. Actively encourage the California Department of Water Resources to complete
the State Water Project and/or improve reliability.

The reliability of imported water from the State Water Project has been undergoing
significant changes. These changes are primarily the result of environmental
concerns in the Bay-Delta and possible revisions to the water and cost allocation
procedures of the DWR.

As a result of a series of biological opinions issued by the United States Fish and

Wildlife Service, water exports from the Bay-Delta have been restricted and are
currently interrupted by ongoing estimates of "takings" of endangered species.
This operating procedure has created considerable uncertainty over the amount of
water that may be exported by the SWP as well as over operational reservoir
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releases or potential water transfers from north of the Delta. Accordingly, it is
recommended that the State water contractors in the Antelope Valley continue to
monitor the development of Federal-State Bay Delta protection plans and encourage
the development of consistent operating procedures for Delta water exports.

The issues related to DWR's water allocation procedures involve Article 18(a) of the
SWP contract which specifies the procedures for water shortage allocations, and
the issues related to DWR's cost allocation procedures involve the need of the SWP
agricultural contractors to receive repayment relief, particularly for the water supply
diverted for Bay-Delta water quality improvements. . Article 18(a) of, the SWP
contract specifies that water supply reductions are proportioned according to the
contractor's entitlement and applied to the contractor's request. Historically, DWR
has proportioned the reductions based on the contractor's request and also applied
the reduction to the contractor's request. Because demands for State water are
increasing and the available supply is restricted, the water shortage provisions of
Article 18(a) will become increasingly more important. Similarly, as the agricultural
contractors continue to advocate repayment relief, the cost of State water to the
municipal and industrial contractors may increase. The California Research Bureau
has recently evaluated alternative approaches to SWP financing. Several of these
alternatives would significantly increase the future cost of imported water. For
these reasons, it is recommended that the State water contractors in the Antelope
Valley actively participate in discussion with DWR over water and cost allocation
issues.

7. Obtain additional imported water supplies.

Water demand projections for the Antelope Valley indicate that the underlying
water demands are expected to range from 363,000 to 420,000 acre-feet by the
year 2020. Even with an active water conservation program, the medium water
demand projection is 361,000 acre-feet in the year 2020. If the recommended
reclaimed water program is implemented, the maximum available water supply is
estimated to be 256,000 acre-feet in the year 2020; however, reliability issues
related to imported State water are likely to result in deliveries below this leveL.
Therefore, it is apparent that additional imported water supplies will be necessary.
The probable source of additional imported water supplies will be other State water
contractors with excess or unaffordable entitlements. Furthermore, it would be
desirable for the State water contractors in the Antelope Valley to immediately
initiate the acquisition of these water supplies and complete the acquisition of some
additional water prior to the year 2000. In acquiring additional water supplies, it is
recommended that the State water contractors implement a phased water
acquisition program as cost-effective water supplies become available. By utilizing
a phased program, additional water supplies can be obtained prior to the
development needs of the area while minimizing the financial impact of the new
water supplies.

9.13 934620.00



To implement a water acquisition program, sufficient financial resources will be
necessary. Because the need for additional imported water is caused primarily by
new development, it is recommended that the cost of these water supplies be
incorporated into the facility capacity fees levied on new development.

8. Develop a revenue plan to implement the recommended programs.

To implement the recommendations of this study, the costs associated with the
recommendations must be allocated equitably among the beneficiaries (i.e., local

, vs. regional, water supply vs. wastewater disposaL, and groundwater recharge vs.
stormwater management). In addition, the costs allocated to water management
activities must be distributed equitably among the competing water interests (i.e.,
new vs. existing, groundwater vs. surface water, agricultural vs. municipal, and
retail vs. wholesale). The allocated costs are anticipated to include the costs of the
recommended programs, acquisition costs of additional water supplies, equalization
of water supply costs, and administration costs of water management. To provide
sufficient revenues to fund these costs, the following revenue sources are
recommended:

Replenishment Assessments. Replenishment assessments are assessments

imposed on groundwater extractions in excess of the safe yield allocation. It
is recommended that these assessments be used to fund the portion of the
recommended programs allocated to water management.

Basin Equity Assessments. Basin equity assessments are revenue-neutral
assessments imposed on groundwater users that have access to alternative
water supplies. It is recommended that these assessments be used to
encourage the utilization of alternative water supplies.

Production Assessments. Production assessments are assessments imposed
on all groundwater use or all water use regardless of the source. It is
recommended that these assessments be used to support the administration
costs of water management.

Facility Capacity Fees. Facility capacity fees are fees imposed on new
development to offset the economic impact on public facilities. It is
recommended that these fees by utilized to acquire the additional imported
water supplies to serve the new development.

Standby Charqes. Standby charges are charges imposed on landowners on
a per parcel or per acre basis. It is recommended that these charges be
considered as an alternative to replenishment, basin equity, or production
assessments when groundwater extractions are not or cannot be metered.
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9. Initiate a public education program.

The water resources protection plan includes recommendations that the proposed
groundwater management authority and "the water purveyors in the Antelope Valley
implement several programs to improve water management. Improvements include
reductions in projected water demands, better use of the available water resources,
and acquisition of additional imported water supplies. These programs will require
new revenue sources to equitably fund the recommended programs. To effectively
communicate the objectives and activities of the new water management
institution, an active public education program is recommended.

There are two levels to the recommended public education program. One level
would focus on the need for integrated water management in the Antelope Valley,
the framework of the recommended' programs, and the financial resources required.
The other level would focus on the implementation issues of the individual
programs. To obtain public support for a new water management institution as
well as its associated fees and charges, the public must understand the legitimacy
and nature of complex water issues and the effectiveness of the recommended
institutions and programs. Furthermore, each of the recommended programs is also
complex, and the public must understand the justification and activities of the
individual programs.

The success of the public education program will depend on the unanimity and
credibility of the existing water institutions in the Antelope Valley in presenting the
information necessary to understand these complex issues. This credibility is
developed not only through public education but also through public participation in
the development of the programs to address the wide range of water issues facing
the Antelope Valley.
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EXHIBIT 1

BEST MAAGEMENT PRACTCES, IMPLEMENTATION
SCHEDULES, ASSUMPTONS AND POTENT BEST

MAAGEMENT PRACTCES FOR URBAN WATER CONSERVATION
IN CALIFORNIA

SECTON A BEST MAAGEMENT PRACTCES

This section contains those Best Management Practices ("BMPs") that signatOry water
suppliers commt to implementing. . Suppliers' water needs estimates wil be adjusted to
reflect estimates of reliable savings from this category of BMPs. For some BMPs, no esti-
mate of savings is made.

It is recogned by all panies that a single implementation method for a BMP would
not be appropriate for all water suppliers. In fact it is likely that as the process moves for-
ward, water suppliers will fid new implementation methods even more effeetve than those
described. Any implementation method used should be at least as effective as the methods
described below.

1. INRIOR AN EXTRIOR WATER AUDIT AN INCENT PRO-
GRAS FOR SINGLE FAMILY RESIDENT MULTI-FAMY RESI-
DENT AN GOVERNMENTAL/INSTIONAL CUSTOMERS.

Implementation methods shall be at least as effective as identifyg the top
20% of water users in each sector, directly contacting them (e.g., by mai
and/ or telephone) and offering the servce on a repeatig cycle; providing
incentives sufcient to achieve customer implementation (e.g., free shower-
heads, hose end sprinker timers, adjustment to high water use bils if cus-
tomers implement water conservation measures, etc.). Ths could be a

cooperative program among organzations that would benefit from itS imple-
mentation.

2. PLUMBING, NEW AND RETROFI.

a. ENFORCEMENT OF WATER CONSERVIG PLUMBING FIX-
TUE STANARDS INCLUDING REQUIMENT FOR ULTR
LOW FLUSH ("ULF') TOILTS IN AI NEW CONSlUcnON
BEGING JANUARY 1, 1992.
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Implementation methods shall be at least as effecttve as contacting the local
building deparments and providing information to the inspectors: and con-
tacting major developers and plumbing supply outlets to inform them of the
requirement.

b. SUPPORT OF STATE AND FEDERA LEGISL\1l0N PROHIBI-
TING SALE OF TOILETS USING MORE 11'l 1.6 GALLONS
PER FLUSH. '

c. PLUMBING RETROFIT.

Implementation methods shall be at least as effective as delivering retrofit kits
including high quality low-flow showerheads to pre-1980 homes that do not
have them and toilet displacement devices or other devices to reduce flush
volume for each home that does not already have ULF toilets; offering to
install the devices; and following up at least three times.

3. DISTRIBUTON SYSTEM WATER AUDITS, LEAK DETECTON AN
REP AIR.

Implementation methods shall be at least as effective as at least once every
three years completing a water audit of the water supplier's distribution sys-
tem using methodology such as that described in the American Water Works
Association's "Manual of Water Supply Practices, Water AuditS and Leak
Detection;" advising customers whenever it appears possible that leaks exist
on the custOmers' side of the meter; and perfonnng distribution system leak
detection and repair whenever the audit reveals that it would be 

cost effective.

4. METERING WI COMMODIT RATES FOR AL NEW
CONNECTONS AND RETROFIT OF EXISTING CONNCTONS. '

Implementation methods shall be requiring meters for all new connections
and bilg by volume of use; and establishing a program for retrofitting any
exitig unmetered connections and biling by volume of use; for example,
though a requirement that all connections be retrofitted at or within six
month of resale of the propert or retrofitted by neighborhood.

5. lAGE LASCAPE WATER AUDIT AN INCENTVES.

Implementation methods shall be at least as effective as identing all irrga-
tors of large (at least 3 acres) landscapes (e.g., golf courses, green beltS,
common areas, multi-family housing landscapes, schools, business parks,
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cemeteries, parks and publicly owned landscapes on or adjacent to roaò
rightS-of-way); contacting them directly (by mail and/or telephone); offering
landscape audits using methodology such as that described in the Landscape
Water Management Handbook prepared for the Caiforna Department of
Water Resources; and cost-effective incentives suffcient to achieve custOmer
implementation; providing follow-up auditS at least once every five years; and
providing multi-lingual training and information necessar for implementation.

6. LADSCAPE WATER CONSERVATION REQUIEMENT FOR NEW
AND EXISTING COMMERCIA INDUSTRIA INSTIONAL
GOVERNMENT AI AND MULTI-FAMILY DEVELOPMENT.

Implementation methods shall be enacting and implememing landscape water
conservation ordinances, or if the supplier does not have the ambori ty to

enact ordinances, cooperating with cities, counties and the green industry in
the servce area to develop and implement landscape water conservation

ordinances pursuant to the "Water Conservation in Ladscaping Act" ("Act")
(California Government Code §§ 65590 ~ ~.). The ordinance shall be at
least as effective as the Model Water Effcient Landscape Ordinance being
develop~d by the Department of Water Resources. - A stUdy of tbe

effectiveness of this BMP will be initiated within tWo years of the date local
agencies must adopt ordinances under the Act.

7. PUBLIC INFORMATION.

Implementation methods shall be at least as effective as ongoing programs
promoting water conservation and conservation related benefits including pro-
viding speakers to community groups and the media; using paid and public
servce advertsing; using bill insert; providing inormation on custOmers' bills

showing use in gallons per day for the last billg period compared to the
same period the year before; providing public inormation to promote other
water conservation practices; and coordinatig with other governental agen-
cies, industr groups and public interest groups.

8. SCHOOL EDUCATION.

Implementation'methods shall be at least as effective as ongoing program
promoting water conservation and conservation related benefits including
working with the school districts in the water supplier's servce area to provide
educational'materials and instructional assistace.
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COMMERCIA AND INDUSTRIA WATER CONSERVATION.

Implementation methods shall be at least as effective as identifyng and con-
tacting the tOp 10% of the industrial and commercial customers directly (by
mail and/or telephone); offering audits and incentives suffcient to achieve
custOmer implementation; and providing follow-up auditS at least once every
five years if necessary.

10. NEW COMMERCIA AN INDUSTRIA WATER USE REVIEW.

Implementation methods shall be at least as effective as assuring the review
of proposed water uses for new commercial and industral water servce and
making recommendations for improved water use effciency before completion
of the building permt process.

11. CONSERVATION PRICING.

Implementation methods shall be at least as effective as eliminatig noncon-
servng pricing and adopting conservng pricing. For signatOries supplyig
both water and sewer servce, this BMP applies to pricig of both water and
sewer servce. SignatOries that supply water but not sewer servce shall make
good faith effort to work with sewer agencies so that those sewer agencies

adopt conservation pricing for sewer servce. '

N onconservnli pricin~ provides no incentives to customers to reduce use.

Such pricing, is characterized by one or more of the followig componentS:

a. Rates in which the unit price decreases as the quantity used increases
(declining block rates);

b. Rates that involve charging customers a fied amount per biling cycle

regardless of the quantity used;

c. Pricig in which the tyical bill is determned by high fied charges and
low commodity charges.

Conservation pricin~ provides incentives to custOmers to reduce average or
peak use, or both. Such pricing includes:

a. Rates designed to recover the cost of providing servce; and

b. Billing for water and sewer servce based on metered water use.
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Conservation pricing is also characterized by one or more of the following
componentS:

c. Rates in which the unit rate is constant regardless of the quantity used
(uniform rates) or increases as the quantity used increases (increasing
block rates);

d. Seasonal rates or excess-use surcharges to reduce peak demands during'
summer months;

e. Rates based upon the long-run marginal cost or the cost of adding the
next unit of capacity to the system;

f. Lifeline rates.

12. LADSCAPE WATER CONSERVATION FOR NEW AND EXISTIG
SINGLE F A.\1L Y HOMES.

Implementation methods shall be at least as effectve as providing gudelies,
information and incentives for installation of more effcient landscapes and
water saving practices (e.g., encouraging local nurseries to promote sales and
use of low water using plants, providing landscape water conservation mate-
rials in new home owner packets and water bils, sponsoring demonstration
gardens); and enacting and implementing landscape water conservation

ordinances or, if the supplier does not have the authority to enact ordinances,
cooperating with cities, counties, and the green industry in the servce area to
develop and implement landscape water conservation ordinances pursuant to
the "Water Conservation in Landscaping Act ("Act") (Caorna Governent
Code §§ 65590 ~ ~.). The ordinance shal be at leàst as effective as the
Model Water Effcient Ladscape Ordinance being developed by the
Deparment of Water Resources.

WATER WASTE PROHIBmON.

Implementation methods shall be enacting and enforcing measures prohibiting
gutter flooding, sales of automatic (self-regenerating) water softeners, single
pass cooling systems in new connections, nonrecirculatig systems in all new
conveyer ca wash and commercial laundry systems, and nonrecycling
decorative water fountains. '
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WATER CONSERVATION COORDINATOR.

Implementation methods shall be at least as effective as designating a water
conservation coordinator responsible for preparing the conservation plan,
managing its implementation, and evaluating the results. For very small water
suppliers, this might be a part-time responsibility. For larger suppliers this
would be a full-time responsibility with additional staff as appropriate. This
work should be coordinated with the supplier's operations and plannng staf.

FIANCIA INCENTVES.

Implementation methods shall be at least as effective as:

a. Offering financial incentives to facilitate implementation of conserva-
tion program. Initial recommendations for such incentives will be
developed by the Council within tWo years of the initial signng of the
MOU, including incentives to improve the effciency of landscape
water use; and

b. Financial incentives offered by wholesale water suppliers to their custo-
mers to achieve conservation.

16. ULTR LOW FLUSH TOILET REPLACEMENT.

Water suppliers agree to implement programs for replacement of existing
high-water-using toilets with ultra-low-flush tOilets (1.6 gallons or less) in resi-
dential, commercial, and industrial buildings. Such program wi be at least
as effective as offering rebates of up to $100 for each replacement that would
not have occurred without the rebate, or requiring replacement at the time of
resale, or requiring replacement at the time of change of servce. This level
of implementation will be reviewed by the Council after development of the
assumptions included in the following tWo paragraphs using the economic
principles included in paragraphs 3 and 4 of Exibit 3.

a. Assumptions for determning estimates of reliable savigs from
intalation of ultra-l ow-flush toilets in both existing and new resi-
dential, commercial, and industrial structures wi be recommended by
the Council to the State Water Resources Control Board ("State
Board") by December 31, 1991 for use in the present Bay/Delta pro-
ceedings.
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b. Should the Council not agree on the above assumptions, a panel \!ill
be formed by December 31, 1991 to develop such assumptions. Tne
panel shall consist of one member appointed from the signatory public
advocacy group; one member appointed from tbe signatory water
supplier group; and one member mutually agreed to by the tWo
appointed members. Tne assumptions to be used for this BMP wil be
determed by a majority vote of the panel by Februar 15, 1992 using
the crteria for determning estimates of reliable savings included in

this MOU. The decision of the panel wil be adopted by the Council
and forwarded to the State Board by March 1, 1992.

-"
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Urban ¡vater ~1¡n¿gement ?l.:nninq Act CD

Assembly Hill No. 797

.
CHAPTER 100

An act to add and repeal Part 2.6 (commencing with Section
10610) to Division 6 of the Water Code. relating to water conserva-
tion.

(Approved by Governor September 21. 198. Filed with
s.cret;ir)' of Stilte September 22 198.)

LEGISLATIVE COUNSEL'S DIGES
AB 797, Klehs. Water: management planig.
(1) Under existing law, local water suppliers may, but are not

required to, adopt and enforce water conservation plan.
This bil would require every urban water supplier providing

water for municipal purposes to more than 3,00 custof!ers or
supplying more than 3,00 acre-feet of water anualy to prepare ard
adopt, in accordance with prescribed requirements, an urba water
management plan containing prescribed elements. The bil would
r~quire the plan to be filed with the Department of Water Resurces,
and would require the department to anuay prepare and submit
to the Legilature a report summarizig the statu of the plan. The
bil would require each supplier to periodicaly review its plan in
accordance with prescribed requirements, would spec
requirements for actions or proceedings ariing under the bil and

would specify related matters.
The bil would make legiative fidigs and declations in th

\,'Onne('tion.
, The provisions of the bil would remain in effect oiiy unti Janua
1, 1991.

(2) Article XIII B of the Caifornia Constitution and Setions 221
and 22 of the Revenue and Taxtion Coe requie the state to
reimburse local agencies and school ditrcts for certai costs
mandated by the state. Other provions requie the Deparent of
Finance to review statutes disclaimig thes costs and provide. in

certai cases, for makg clai to the State Board of Control for
reimbursement.
This bil would impose a state-mandated local progr as its

requirements would be applicable to local public agencies.
However, the bil would provide that no approprition is mae and

no reimbursement is required by th act for a ~ifed reasn.

The people of the Stoff" of California do enact as follows:

SECCON 1. Part 2.6 (commencing with Setion 1(610) is added
to Division 6 of the Water Code, to read:
4b81-100 Repr1nted 1-%5-84 500
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PART 2.6. URB.\;' WATER MANAGEME~T PLA:-~lNG

CHAPTER 1. GENERAL DECLARATIO:- A~D POLlCY - i

10610. This purt shall be known and may be cited as the "Urban
Water Management Planning Act:'

10610.2. The Legislature finds and declares as follows:
(a) The waters of the ~tate are a limited and renewable resource

subject to ever increasing demands.
(b) The conservation and effcient use of urban water supplies are

of statewide concern; however, the planning for that use and the
implementation of those plans can best be accomplished at the localleveL. '

10610.4. The Legislature finds and declares that it is the policy of
the state as follows:

(a) The conservation and effcient use of water shall be actively
pursued to protect both the people of the state and their water
resources.

(b) The conservation and effcient 'ise of urban water supplíes
shall be a guiding criterion in Dublic decisons.

(c) Urban water suppliers shall be required to develop water
maagement plan to achien: conservation and effcient use.

- i

- .;

CHAR 2.' DEnNI110Ns
- ¡¡

10611. Unless the context otherwise requires, the defmitions of
this chapter govern the constrction of thi part.

10611.5. ..Consrvation" means those measres that limt the
amount of water usd only to that which is reasonably necessry for
the beneficial us to be served.

10612. "Customer" means a purchaser of water from a water
supplier who uss the water for muncipal purpo, includig
resdential, commerci governmental, and industr uses.
10613. "Efcient us" mea those maagement measres that

result in the most effective us of water so as to prevent its waste or

unreasonable us or unreanable method of us.
10614. .'Persn" mea. any individual, firm, asiation,

orgazation, paersp, buses, trust, corpration, company,
public agency, or any agency of such an entity. . .

1061S. "Pla" mea an urban water magement pla prepared
pursant to th pa. A pla sha desribe and evaluate reasnable
and practical effcient uses and conservation activities. The
components of the plan may var accrdig to an individua
communty or area's chaacteristics and its capabilities to effciently
us and consrve water. The plan sha addres meaures for
resdential, commerc, governmenta and industr water
management as set fort in Article 2 (commencing with Section
1(6) of Chapter 3. In addition, a strategy and time schedule for

- l
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implementation shall be included in the plan.

10616. "Public agency" means any board, commission, county,
city and county, city, regional agency, district, or other public entit)-..

10617. "Urban water supplier" mean a supplier, either publicly
or privately owned, providing water for municipal purposes either
directly or indirectly to more than 3,00 customers or supplying more
than 3,00 acre-feet of water annually. An urban water supplier
includes a supplier or contractor for water, regardless of the bass of
right, which distrbutes or sells for ultimate resae to customers. Ths
part applies olÙY to water supplied from public water systems subject
to Chapter 7 (commencing with Section 4010) of Part 1 of Division
5 of the Health and Safety Code.

CHAPTR 3. URBAN WATER MANACEMENT PLANS

Article 1. General Provisions

10620. (a) Every urban water supplier servg water directly to
customers shall, not later than December 31, 198, prepare and adopt
an urban water maagement plan in the maner set forth in Arcle
3 (connencing with Section 106).

(b) Every person that becomes an urban water supplier after
December 31, 198, shall adopt an urban water manement plan
withi one year after it has become an urban water supplier.

(c) An urban water supplier indirectly providig water to
customers may adopt an urban water management plan or
participate in areawide, regional. watershed or baswide urban
water mangement plag; provided however, an urba water
supplier indirectly providing water sha not include plang
elements in its water management plan as provided in Article 2
(commencing with Section 1(60) that would be applicable to urba
water suppliers or public agencies diectly providig water, or to

their customers, without the consent of thos suppliers or public
agencies.

(d) An urban water supplier may satify the requirements of tt
part by participation in areawide, regional, watershed, or bainwide
urban water management planing where those plan wi reduce
prepaation costs and contrbute to the achievement of consrvation
and effcient water us.

(e) The urban water supplier may prepare the pla with its own
sta, by contract, or in cooperation with other governental
agencies.
1061. Each urban water supplier sh peodcay review its

pla at least once every five years. After the review, it sh mae any
amendments or changes to its plan which are indicated by the
review. Amendments or changes in its pla sha be adopted and fied
in the manner set forth in Article 3 (commencing with Section

1060) .
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Article 2. Contents of Plans

106. It is the intention of the Legislature, in enactig thi part,
to permt levels of water management planning commensurate with
the numbers of customers served and the volume of water supplied.

1061. A plan shall include al of the following elements:
(a) Contai an estiate of past, current, and projected water use

and, to the extent records are avaiable, segregate those uses
between r.esidential, indusal, commercial, and governental uss.

(b) Identi conservation measures currently adopted and being
practiced.

(c) Describe alternative conservation measures, if any, which
would improve the efficienc)-' .:f water use with an evaluation of their
costs and their envionmental and other significant impacts.

(d) Provide a schedule of implementation for propose actions as
indicated' by the plan.

(e) Describe the frequency and magntude of supply deficiencies,
includig conditions of drought and emergency, and the abilty to
meet short-term deficiencies.

106 In addition to the elements required pursut to Setion
1061, a plan projectig a future use which indicates a nee for
exanded or additional water supplies shal contai an evauation of
the followig:

(a) Waste water reclamation.
(b) Exchages or tranfer of water on a short-term or long-term

bas.
(c) Management of water system presres and pe demands.
(d) Incentives to alter water use practices, includig fitue and

appliance retrofit programs.
(e) Public inormation and educational progrms to promote wise

use and eliminate waste.

(f) Changes in pricig, rate strctures, and reguations.
106. The pla shal contain an evaluation of the alternative

water management practices identied in Sections 1061 and 1062,
tag into account ecnomic and noneconomic factors, including
envionmental, socal, heath, customer impact, and technological
factors.

Evaluation of the elements in Section 1062 shal include a
comparson of the estiated cost of alternative water magement
pratices with the incremental costs of expanded or additional water

supplies, and in the course of the evaluation first consderation shal
be given to water management practices, or combinanon of
practices, which offer lower incremental costs than expanded or
additional water supplies, considering al the precedg evaluation
factors.
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Article 3. Adoption and Implementation of Plans

.
1060. Every urban wàter supplier required to prepare a plan

pursuant to this part shall prepare its plan pursuant to Article 2
(commencing with Section 1060).

The supplier shal ükewise periodically review the plan as required
by Section 10621, and any amendments or changes required as a
result of that review shal be adopted pursuat to thi article.

1061. (a) An urban water supplier required to prepare a pla
may consult with, and obtai comments from, any public agency or
state agency or any person who has special expertie with respect to

water conservation and management methods and technques.
(b) In order to assist urban water suppliers in obtaining needed

expertie as provided for in subdivison (a), the department, upon
request of an urban water supplier, shall provide the supplier with
a lit of persons or agencies having exprtise or exprience in the
development of water maagement pla.

106 Prior to adoptig a plan, the urban water supplier sha
mae the plan avaible for public inpection and sha hold a public
hearg thereon. Prior to the hearg, notice of the, tie and place
of hearing shal be publihed withi the jurction of the publicly
owned water supplier pursut to Section 60 of the Governent
Code. A privately owned water supplier shal provide an equivalent
notice withi its servce area. After the hearg, the pla shal be
adopted as prepared or as modied after the hearg.

106. An urban water supplier shal implement its plan adopted
pursuant to thi chapter in accordance with the scedule set forth in
its plan.

106. An urban water supplier shal file with the department a
copy of its pla no later th 30 days after adoption. Copies of
amendments or chages to the plan shal be fied with the
department within 30 days after aGoption.

The department shall anualy prepare and submit to the
Legislature a report swmzig the statu of the plan adopted
pursuant to this part.

CHAPT 4. MISCELNEOUS PROVIIONS

106. Any actions or procgs to attac, review, set asde,
void, or annul the acts or decions of an urban water supplier on the
grounds of noncompliance with thi part sha be commence as
follows:

(a) An action or proceeding allegig faiure to adopt a plan shal
be commenced withn 18 months after that adoption is required by
th part, or withi 18 months after commencement of urban water

service by a supplier commencing that servce afer Januar 1,198.
(b) Any action or proceeding alleging that a plan, or action taken

pursuant to the plan, does not comply with this part shal be
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commenced within 90 days after fiing of the plan or amendment
thereto pursuant to Section 106 or the taking of that action.

1061. In any action or proceeding to attack, review, set aside,
void, or annul a plan, or an action taken pursuant to the plan by an
urban water supplier on the grounds of noncompliance with th
par, the inquiry shall extend only to whether there was a prejudicial

abuse of discretion. Abuse of dicretion is establihed if the supplier

has not proceeded in a maner required by law or if the action by
the water supplier is not supported by substantial evidence.

1062. 'The Calorna Environmental Quaty Act (Division 13
(commencing with Setion 2100) of the Public Resource Coe)
does not apply to the preparation and adoption of plan prepared and
adopted under this part. Nothing in this part shal be interpreted as
exemptig projects for implementation of the plan or for expanded
or additional water supplies from the proviions of the Carnia
Environmental Quaty Act.

106. The adoption of a plan shall satify any requiements 'of
state law, regulation, or order, includig those of the State Water
Resources Control Board, for the preparation of water magement
pla or conservation plan; provided, that if the State Water
Resources Control Board requires additiona information concerning
water conservation to implement its exig authority, nothg in
th par shall be deemed to limt the bod in obtag tht
inormtion. The requiements of th par shal be satied by any
water conservation pla prepared to meet federa laws or reguations
afer the effective date of th part, and which substatiy meets the
requiements of thi par, or by any existig water magement or
consrvation plan which includes the contents of a pla required
under th part.

106. Al cots incued by an urban water supplier in
developing or implementig its pla shal be borne by it unes
otherw provided for by statute.

106. If any provion of th par or the application thereof to
any person or cicutances is held invald, tht invaldity sh not
afect other provions or applications of th par which ca be given
effect without the invald proviiun or application there, and to th
end the provions of th par are severable.

1~. Th par sha remai in effect only unti Janua 1, 1991,
and as of tht date is repealed, unes a later enate Sttute, whih
is chaptered bere Janua 1, 1991, deletes or extends th date.
SEC. 2. No appropriation is made and no reiburent is

requied by thi act pursuant to Section 6 of Arcle XI B of the
Carn Constitution or Setion 221 or 22 of the Revenue and
Taxtion Code beuse the local agency or scool dict ha the
authority tò levy servce chages, fee, or asents sucient to
pay for the progr or level of servce madated by th act.

o
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Assembly Bil No. 261

CHAPTER 35

An act to amend Sections 1061, 1062, and 106 of, to add Section
106 to, and to repeal Section 1066 of, the Water Code, relatig to
water.

(Approved by Governor July 18, 199. Filed with
Sereta of State July 19, 199.)

LEGISLATIE COUNSEL'S DIGES
AB 2661, Klehs. Water management plang.

(1) Under the Urban Water Management Plang Act, which is
to remai in effect only unti January I, 1991, every urban water
supplier providig water for municipal puroses to more than 3,00
customers or supplyig more than 3,00 acre-feet of water anualy
is requied to prepare and adopt, in accordance with prescribed
requirements, an urban water management plan contai
prescribed elements. The plan is requied to be fied with the
Department of Water Resources, and the department is required to
anualy prepare and submit to the Legilature a report
sumarzing the statu of the plan. Each supplier is required to
periodicaly review its plan in accordance with prescribed
requirements.

This bil would delete the Januar I, 1991, tennation date,
thereby imposig a state-mandated local program since the
requiements of the act are specifcaly applicable to local public
agency water suppliers. The bil would revie the required elements
of the plan and would make related changes. The bil would requie
the water supplier and the department to make the plan avaiable
for public review with 30 days after fing of the plan with the
department. The bil would require the department in its annual
report to highlght the outstandig elements of individual plans and

would also requie the department to prepare reports and provide
data for speifed legilative heargs. The bil would requie the
department to provide a copy of the report to each supplier wmch
has fied its plan with the department.

(2) The Calorn Constitution requires the state to reimburse
local agencies and school ditrcts for certai costs mandated by the
state. Statutory provions establih procedures for makg that
reimbursement.

Thi bil would provide that no reimbursement is requied by this
act for a specified reason.

The people of the State of Californa do enact as follows:

SECTON 1. Setion 1061 of the Water Code is amended to
~;:'i.YKìr:. .

94 60
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read:

1061. A plan shal include al of the followig elements:
(a) Contai an estiate of past, current, and projected water use

and, to the extent records are avaiable, segregate those uses
between residential, industral, commercial, and governental uses.

(b) Identi consrvation meases curently adopted and being
practiced.

(c) Describe alternative conservation meases, includig, but
not lited to, conser education, meterig, water savig fitures
and appliances, lawn and garden irgation technques, and low
water use landscaping, which would improve the effciency of water
use with an evaluation of their costs and their environmental and ,
other signcant impacts.

(d) Provide a schedule of implementation for proposed actions as
indicated by the pla.

(e) Describe the frequency and magntude of supply deficiencies,
based on avaiable hitoric data and futue projected conditions
comparg water supply and demand, includig a description of
deficiencies in tie of drought and emergency, and the abilty to
meet deficiencies.

(f) To the extent feasble, describe the method which wi be used
to evaluate the effectiv.eness of each conservation mease
implemented under the pla.

(g) Describe the steps which would be necessary to implement
any proposed actions in the pla.

SEe. 2. Setion 1062 of the Water Code is amended to read:
1062. In addition to the elements requied pursuant to Section

1061, a pla projectig a futue us which indicates a need for
expanded or additiona water supplies shal contai an evaluation of
the followig alterntives:

(a) Waste water reclation.
(b) Exchages or traner of water on a short-tenn or long-tenn

bas.
(c) Mangement of water system presses and peak demands.
(d) Isses relevant to meter retrofittg for al uses.
(e) Incentives to alter water us practices, includig fiture and

applice retrofit program.
(f) Public inormtion and educational program to promote wie

use and eliate waste.

(g) Chges in pricig, rate strctues, and regutions.
SEC. 3. Setion 106 of the Water Code is amended to read:
106. An urban water supplier shal fie with the department a

copy of its plan no later than 30 days afer adoption. Copies of

amendments or chages to the plans shal be fied with the
deparent with 30 days afer adoption.

Plan fied under th section sha describe the bas for the
decison of the urban water' supplier to add, change, or retai
conservation meases.

- ,
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The department sha aauay prepare and submit to the
Legilature a report suarzing the statu of the plan adopted
pursuant to th par. The report prepared by the department shal
highlght the outstandig elements of individual plan. The
deparent shal provide a copy of the report to each urban water
supplier which has fied its plan with the department. The
deparent shal al prepare reports and provide data for any
legilative heargs designed to consder the effectiveness of plan

submitted pursuant to th part.

SEe. 4. Section 106 is added to the Water Code, to read:
106. Not later th 30 days after fig a copy of its plan with

the department, the urban water supplier and the department shal
make the plan avaible for public review durg nonn busess
hours.

SEC. 5. Section 106 of the Water Code is repealed.
SEe. 6. No reimbursement is requied by th act pursuat to

Section 6 of Article XLI B of the Calorn Constitution because the
local agency or school ditrct has the authority to levy servce
charges, fees, or asesents sucient to pay for the program or level
of servce mandated by th act. Notwthtadig Section 1758 of the
Governent Code, uness otherw spifed in th act, the
provions of th act sh become operative on the same date tht
the act takes effect pursut to the Calonúa Constitution.

o
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Assembly Bil No. 11

Passed the Assembly September 13, 1991 ,

~ßt~C ief Cle of the Assembly

Passed the Senate September 11, 1991

./~ /~
i) .-¥-,..: (. :J. --.,él;_._-~

Secretary of the Senate

This bil was received by the Governor this J 7 JJ

day of xkFt..¥JJì~/i , 1991, at i. '-è o'clock ~.

CD
I 0



AB 11 -2-
CHAPTER

An act to amend Sections 10620, 10621, 10631, and 10652

of, and to add Section 106.56 to, the Water Code, relating
to water.

LEGISLATIVE COU:'SEL'S DIGF.s

AB 11, Filante. Urban water management plans.
(1) Existing law requires every urban water supplier

serving water directly to customers to, not later than
December 31, 1985, prepare and adopt an urban water
management plan. Existing law authorizes an urban
water supplier indirectly providing water to customers to
adopt an urban water management plan or to participate
in urban water management planning.

This bil would, instead, require every urban water
supplier, whether serving water directly or indirectly to
customers, to prepare and adopt an urban water
management plan, as prescribed.

(2) Existing law requires the urban water
management plan to include a prescribed description of
water supply deficiencies. '

This bil would delete that provision and would require
the urban water management plan to include an urban
water shortage contigency plan, as specifed. The bil
would requie each urban water supplier to coordinate
the preparation of its urban water shortage contingency
plan with other urban water suppliers and public
agencies in the area to the extent practicable. 'Fbill

~WW~"~ rrw-L II ~I . "--~aola~ lÌ
J~,. n. ~,'~Jì.I1- 1 ,.8\ ~RI.JHJMo the
D~tm,IJ-t ...Ul1.h'li:,.~_r i f '--8n..filb~t to its

~~KI~~. r~"~"'lli -:1è~j\,mot8t"ääreq,..l-~JM ~-,th",urbawat_.G~-~'~id.~~-.-bi:woma,an
~'-~~~~~i:Eir~~,~ L - ", 'r'-11'.r-~u -!iN1'li~t w.~. _k.~. ..-J! - & II '~.~J'~':W_&rr'!W?~1t'l-'iie~,~-' -
(3) Existig law exempts the preparation and

- ,
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adoption of urban water management plans from the
California Environmental Quality Act.

This bil would exempt the implementation of urban
water shortage contingency plans from that act. The bil
would provide that the exemption provisions do not
exempt specified projects from the requirements of that
act.

The people of the State of California do enact as follows:

SECTIOl\ 1. Section 10620 of the Water Code is
amended to read: '

10620. (a) Every urban water supplier shall prepare
and adopt an urban water management plan in the
manner set forth in Article 3 (commencing with Section
1060) .
(b) Every person that becomes an urban water

supplier after December 31, 1984, shall adopt an urban
water management plan within one year after it has
become an urban water supplier.

(c) An urban water supplier indirectly providing
water shall not include planning elements in its water
management plan as provided in Article 2 (commencing
with Section 1060) that would be applicable to urban
water suppliers or public agencies directly providing
water, or to their customers, without the consent of those
suppliers or public agencies.

(d) (1) An urban water supplier may satisfy the
requirements of this part by participation in areawide,
regional, watershed, or basinwide urban water
management planng where those plans will reduce
preparation costs and contribute to the achievement of
conservation and effcient water use.

(2) Each urban water supplier shall coordinate the
preparation of its urban water shortage contingency plan
with other urban water suppliers and public agencies in
the area, to the extent practicable.

(e) The urban water supplier may prepare the plan
with its own staff, by contract, or in cooperation with
other governmental agencies.

SEe. 2. Section 10621 of the Water Code is amended

0) 95 110
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to read:

10621. (a) Each urban water supplier shal, not later
than January 31,1992, prepare, adopt, and submit to the

department an amendment to its urban water
management plan which meets the requirements of
subdivision (e) of Section 1061.

(b) Each urban water supplier shall periodicaly
review its plan at least once every five years. After the
review, it shall make any amendments or changes to its
plan which are indicated by the review. Amendments or
changes in its plan shal be adopted and ffed in the
maner set forth in Article 3 (commencing with Section
106) .

SEe. 3. Section 1061 of the Water Code is amended
to read:
1061. A plan shal do al of the followig: ,

'(a) Include an estiate of past, current, and projected
water use and, to the extent records are avaiable,
segregate those uses between residential, industral,
commercial, and governental uses.

(b) Identi conservation measures curently adopted
and being practiced.

(c) Describe alternative conservation measures,
includig, but not lited to, consumer education,
meterig, water savig fitues and appliances, lawn and
garden irrgation technques, and low water use
landscaping, which would improve the effciency of
water use with an evaluation of their costs and their
environmental and other signficant impacts.

(d) Provide a schedule of implementation for
proposed actions as indicated by the plan.

(e) Provide an urban water shortage contigency plan
which includes al of the followig elements which are
within the authority of the urban water supplier:

(1) Past, curent, and projected water use and, to the
extent records are avaiable, a breakdown of those uses on
the basis of residential single famy, residential
multiamy, industral, commercial, governental, and
agrcultural use.

(2) An estiate of the mium water supply
avaiable at the end of 12, 24, and 36 months, assumig the

CD 95 130
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worst case water supply shortages.
(3) 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 outlie of specifc water supply conditions which

are applicable to each stage.
(4) Mandatory provisions to reduce water use which

include prohibitions, agaist specifc wasteful practices,

such as gutter flooding.

(5) Consumption limts in the most restrctive stages.
Each urban water supplier may use any tye of
consumption lit in its water shortage contigency plan
that would reduce water use and is appropriate for its
area. Examples of consumption lits that may be used
include, but are not lited to, percentage reductions in

water alotments, per capita alocations, an increasing
block rate schedule for high usage of water with
incentives for conservation, or restrctions on specifc
uses.

(6) Penalties or charges for excessive use.

(7) An analysis of the impacts of the plan 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.

(8) A draft water shortage contigency resolution or
ordinance to car out the urban water shortage
contingency plan.

(9) A mechanm for detemúg actual reductions in
water use pursuant to the urban water shortage
contingency plan.

(f) To the extent feasible, describe the method which
wil be used to evaluate the effectiveness of each
conservation measure implemented under the plan.

(g) Describe the steps which would be necessary to
implement any proposed actions in the plan.

SEe. 4. Section 1062 of the Water Code is amended
to read:

1062. The Calorna Environmental Qualty Act
(Division 13 (commencing with Section 21(0) of the
Public Resources Code) does not apply to the
preparation and adoption of plans pursuant to this part or

CD
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(

to the implementation of subdivision (e) of Section 1061.
Nothig in this part shall be interpreted as exempting
from the Calornia Environmental Quality Act any
project that would signifcantly afect water supplies for
fish and wildlie, or any project for implementation of the
plan, other than projects implementing subdivision (e) of
Section 1061, or any project for expanded or additional
water supplies. '

SEe. 5. Section 1066 is added to the Water Code, to
read:

1066. An urban water supplier that does not submit
an amendment to its urban water management plan
pursuant to subdivision (a) of Section 10621 to the
department by January 31, 1992, is ineligible to receive
drought assistance from the state until the urban water
management plan is submitted pursuant to Article 3
(commencing with Section 1060) of Chapter 3.
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BILL TEXT

STATTNE
1991 by Infotmtion for Pulic Affairs, Inc.

CALIFORNIA 1991-9~ REGULA SESSION

ASSEMLY BILL 1869

ASSEMBLY BILL NO.
CHER 938 1869

1991 CA A.B. 1869
VERSION: Enacted

ÐA~E-INTRO: Ma~ch 8, 1991

SYNopsis:

An åct to amand Sections 1061S, 10621, 10631, 10825, 10826, and 10841 of the
Water Code, rQlating to water.

(Appro~ed by Governo~ October 13 r 1991. Filed with
Secretary of State October 14, 1991. 1

DIGEST:

LEGISLATIVE COUNSEL J S DIGEST

AB 1869, Speier . Water resources: urban water management.

(1) Existing law requires every urban supplier serving water directly to
customers 'to prepare and adopt an urban water maagement plan, an to
,periodically review the plan, in a specified manner. Existing law requires an
urban water manaqament plan to describe and evaluate reasonable ~, practical
efficient water uses and water conservation ac~ivities. A copy of th plan is
required to he filed 11ith the Departent of Water Resources.

This bill would require an urban management plan Lo describe and evaluate
water reclamation activities.

, (2) Existing la~ requires each urban water suppliar to periodically review
its plan at least once every 5 years.

This bill would reqire th urban water supplier to update its plan once
e.very 5 years.

(3) Existing law requires an urban management plan to include prescribed
elements.

This bill ~ouid revise those elements to require the urban mangement plan to
include an estimate of projeced potabie and reclaimed water U6e, to identify
reclamation measures beinq practiced and the method used to evaluate the
effectiveness of those measures, to describe the Use of any pool covers, to

_0- "--n
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describe findings, actions, and planning relating to prescribed water audits and
inoenti ves and OCeak detection and repair, to describe actions and Planning to
eliminate the u~e of specified water 5ystems, and to include certain informtion
relating to rec~amation measures and the use of reclaimed water.i ,

(4) Exstinq¡ law, requires every agricultural water supplier serving water
directly to custQmers to prepare a prescribed informational report and requires
certain agricuitural water suppliers to prepare and adopt a specifièd
agricultural wa~er maaqement plan.

PAGE 7

This bill W0l:dl to the exent information is available, require the reports
to identify rec amation practices used by the agricultural water supplier and
the aqrioultura water manaqeat plans to describe any water reclamation
proqr~s, inclu inq treatment and distribution facilities and to identify the
quantity and sotrce of reclaime water delivered to and by the supplier and
economically ferSible .easures for water reclamation.

(5) EXistin9~law authorizes an agricultural water supplier required to
prepare a plan 0 consult with public aqencies or persons with exprtise
relating to con érYation.

This bill wo~ld authorize the agricultural water suppliers to consult with
pUblio agencies! or persons with experisè relating to water reclamation.

TEX: The peopil of the State of California do enact as follows:
i

SE~ON 1. ~ection 10615 of the Water Code is amended to read:
,

10615. IIPla*11 means an urba water manaqennent plan prepared pursuant to this
part. A plan sh.ll describe and evaluate reasonale and practical efficient uses
an reclamation' and conservation activities. The components of the plan may var
according to an i individual commity or area's characteristics and its
capabilities t~' efficiently use and conserve water. The plan shall address
Measures for r idential, commerciai, governental, and industrial water
æanaqement as s t forth in Article 2 (commencing ~ith Section i0630) of Chapter
3. In addition, I a strateg an time schedule for implemntation shall be
included in the p1an.

iSEC.~. Section 10621 of the Water Code is amended to read:

SEC. 3 .

10631.

i

(a) ~ach urban water supplier shall periodically update its plan at
eve1 five years. After the review, it shall make any amendments or
its lan whiCh are indioated by the review.

amej:ents to, or changes in, the plan shall be adopted and filed in
set orth in Aricle 3 (commencing with Section 10640).

Se ion 10631 of the Wate Code is amended to read:
i

A Pl~n shall do aai of the following:

.. J

10621.
Least once
~haqes to

(b) The
t:ha manner

(a) Include
iate.r USe and,
:esidential,

n estimate of past, current, and proj ected potable and reclaimed
o the extent recrds are available, 5egregate those uses between
ustrial, commrcial, and governmental uses.

-~..__..
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(b) Identify conservtion and reclamation measures curently adopted and
being prActiced.

(c) D6scribe alternati~e conservation measures, including, but not limited
to, consumer education, meterin, water saving fixtures and app1iances, pool
covers, lawn and garden irriqation techniques, and low water USQ landscaping,
which would improve the efficiency of water use with an evaluation of their
costs and their environmental and other significant impacts.

C d) Provide a schedule of implementation for proposed actions as indicated by
the plan.

(e) Describe the frequency and magnitude of supply deficiencies, based on
available historic data and future proj ected conditions comparinq water supply
and deman, including a description of deficiencies in time of drought and
emergency and the ability to meet deficiencies.

(f) To the extent feasible, describe the method which wiii be used to
evaluate the effectiveness of each conservation and reclamation measure
ilplament.ed under the plan.

(q) Describe the steps which would be necessary to implement any proposed' act.ions in the plan.

(h) Describe findings, actions, and planning relating to all of thefollowinq;

(1) The use of internal and externa1 Water audits for single-family
~esidential, ~ultifamily residential, institutional, comerciai, industrial, and
~overn:mental 'customers, and the use of incentive progams to encourage customer:iudi ts and progam participation. " ',' ,

(2) The use of distribution system water aud! ts.

C 3) Leak dBtect.ion and repair.

(4) The use of larqe landscape water audits and incentives for conversion to/later reuse.

(5) Hethoda to increase the use Of reclaimed water in areas in which the use
Jf potable water is nQt reqired.

(i) Describe financial inCèntives used to enoourage the use of reclaimed
vater and the resu1ts of thes actions in terms of 

acre-feet pér year used.

(j) Describe water reclamtion ~easures for aqricultural irrigation,
Landscape irrigation, wildlife habitat enhancement, wetlands, industrial reUse,
iroundwater recha~gG, and, other appropriate Uses.

(k) Identify actions and incentives
iater systems for the use of reclaimed
~oilets and urinals, landscaping, qo1f
)ther appropriate purposes.

to facilitate the development of dual
water in new construction, for flusbing
courses, cemetaries, irrigation, and

-_..._-
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(1) Dascribe act~ons and planing to elimnate the use of once~through
coolinq systems, nonrecirculating water systems, and nonrecycling decorative
wate~ fountains i and to encourage the recirculation of water if proper pUblic
heal th and safety standars are maintained.

(~) Describe actions and plans to enforce conservation and reclamation
measures .

Cn) To the extent feasibie, describe the amount of water saved through water
conservation and reclamation measures emp10yed by USer groups.

SEC. 4. . Section 10825 of the Water Code is amended to read:

10925., '10 the extent information 1s available, the reports shall address all
of the following':

(a) The quantity and source of water delivered to, and by, the supplier.

(b) Other sources of watar used within the service area, such as groundwater
and other diversions.

- )

(c) A qeneral description of the supplier's water delivèry syste~ and service
area, incl udlng a map.

(d) Total irrigated acreage within the service area.

(e) The amounL of acreage of trees and ~ines grow within the service area.

(f) An i~entification of all of the fallowing:

(1) CUrrent water conservation and recl~ation practices being used.

(2) Plans for chaging currant water conservation plans.

(3) Conservation educational serices being used.

(9) A determination of wheter the supplier, though imroved irrigation
mter management, has a significant opportunity to do one or both of the
f:Ollcwinq:

- )

(1) Save water by means of reduced evapotranspiration, evaporation, or
~eduction of flows to unusable water bodies that fail to serve further
)Qneficial uses.

(~) Reduce the quantity of highly saline or toxic drainage water.

SEC. 5 . Section 10826 of the Water Code is amended to read:
, I

10826. To the e~tent information is available, the plans shall address all
)f the following:

(a) The quantity and souce o~ surface water, groundwater, and reclaimed
raLèr delivé~ed to and by the supplier.

- J. --_.---
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(b) A description of all of the following:

(1) '!e wÆÆter delivery systeDi used in the area supplie.d.

PAGE 10

(2) The beneficial uses of the water supplied, includinq noncro~ beneficialuses.

(3) Conjunctive Use programs.

(4) Incidental and planned groundwater recharge.

(5) Water ~eclamat1on progr~s, including treatment and distribution
facil! "ties.

(6) '!e amounts of the delivered water that are 10st to further bè.eficial
~se to unusable bodies of water or ~isture-deticient soils through the
following:

(A) Crop evapotranspiration.

(8) Noncrop evapotranspiration.

(C) Evaporation from water surfaces.

(D) Surface flow or percolation.

(0) An identification of cost-effective and economically feasible measures
for water conservation and reclamation, their resul tinq detriments and benefits,
md the impacts on am.01:mts of d.owstream surfa.ce water supply and immediateiy
!djacent groundwater SUpply.

Cd) An evaluation of other significant impacts, including impacts within the
;ervice a~ea and downstream on fish and wildlife habitat, water quailty, energy
..e, and other factors ot either local or statewide Concern or interstate
::ncern, where applicale. Alternatives should be designed to minimize imacts
)n other benefioial users curently being served both within and ~ithout the
~ervice area and to result in improved overall water management.

(e) A scheduùe prepared by the supplier to implement those water management
)ractices that it determines to be cost-effective and economically feasible.

' ?riority shall be qiven to those water manaqemenL practices, or co~inatlon of
~ractices, that offer lower incremental costs than expndêd or additional water;uppl ies. '

SKC. 6. Section 10841 of the Water Code is amended to read:

10841. (a) An agricultural water supplier required to prepare a plan may
~onsui t with, and obtain comments from, any public a.gency or state agency or any
1erson who has speciai expertise with respect to water conservation and
~eclamation and manaqemenL method and techniqus.

(b) In ardQr to assist agricultural water suppliers in obtaining needed
IXpertise aa provided for in SUbdivision (a), the department, upon request of an
Lgricultural water supplier, shall provide the supplier with a list of persons
ir agencies having expertise or experience in the development of water

---_.- -"--
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maaqement plans.

(0) The deparent shall prepare by July 1, 1988, an outline of model
informational reports and wa~er management plans whiCh an agricultural water
supplier may use in complying with the requirements of this part.

SPONSORt
Spe ier

- )

------ '-"---
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DIGEST:

LEGISLATIVE COUNSEL i S D!GEST

AB 892, Frazee. Urban water maaqe:ent planning.
Existing law requires every urban water supplier i as defined, to prepare and

adopt an urban water management plan. and requires the plan to include specified
elemnts.

This biii wouId revise the requirements relatinq to the elements to be
inluded in the plan.
rEXT: The people of the state of California do enact as follows:

SECTION i. Séction 10631 of the Water Code is aDended to read:

10631. A plan shall do a11 o~ the following:

(a) Include an estimate of past, cnent, and projected potable aßd reclaimed
~ater use and, to the extent records are availabie, segregate those uses between
residential, industrial, commrcial, and qovernental uses.

(b) (1) Identify conservation and reclamation beasures currently adopted and
bèing p::~cticed.

(2) Urban wat.er supp1ie:rs that are me:rs of the California Urban Wa.ter
conservation Council an submit annual reports to that council in accrdance
~ith the -Memorandum of Undrstading Re~arding Urban Water Conservation in
~aliforniai. dated Septembar 1991, may submit the annual report for the
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purposes of identifying conservation measures as required by paragraph (1).

(c) Describe alternative conservation measures, including, but not limited
to, consumer education, meterinq, water saving fixtures and appliances, pol
covers, lawn and garden irrigation techniques, and low water use landscaping,
that would improve the efficiency of water use with an evaluation of their costs
and their environmental and other signiticant impacts.

(d) Provide a schedule of ~plementation for proposed actions as indicated by
the plan.

(e) Provide an urban water shortage contingency plan that includes all of the
following elemQnts that are within the authority of the urban ~ater supplier:

(i) Past, curent, and proj ectéd water use and, to the extent records areavailable, a breakdow of those uses on the basis of single-family residential,
multifamily residential, commercial, industrial, governmental, and agricultural
use.

- )

(2) An estimate of the minimum water supply available at the end of 12, 24,
and 36 months, assuming the worst case water supply shortages.

(3) staqes of action to be undertaken by the
to water supply shortages, including up to a 50
supply, and an outiine of specific water supply
to each stage.

(4) Mandatory provisions to reduce water usa that include prohibitions
against specific wasteful practices, such as gutter flooding.

urban water supplier in response
percent reduction in water
conditions that are applicable

(5) Consumption limits in the aost restrictive stages. Each urba water
suppiier may use any type of consumption limit in its Water shortage contingency
plan that would reduce water uu and is appropriata for its area. Examples of
consumption limits tht may be used include, but are not limited to, percentage
reductions in water allotments, per capita allocations, an increasing blook rate
schedule for high usage of water with incentives for conservation- or
restrictions on specific uses.

(6) Penalties or charges for excessive Use.

(7) An analysis of the impacts of the p1an on the revenues and expenditures
of the urban water supplier, and proposed measures to overco~e those impacts.
suCh as the develQpment of reserves and rate adjustments.

(8) A dr~ft water shortage contingency resolution Qr ordinance to carry out
the urban water shortage continqency plan.

(9) A mechanism for determning actual reductions in water use pursuant to
the urban ~ater shortage contingency plan.

(f) Describe the frequency and magnitude of supply deficiencies, based on
~vaiiable historic data and future projected conditions co~paring water supply
~d demand, including a description of deficiencies in time of drought and
emerqency and the ability to meet deficiencies i
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Cq) To the extent feasible, describe the method which will be used to
evaluate the effectiveness of each conservation and reclamation measure
implemented under the plan..

(h) Describe the steps which would be necessary to implement any proposedactions in the plan..

(i) Describe findings, actions, and planning relating to all of the
followi11 :

(1) The use o~ internal and external water audits for single-family
residential ~ mal tifamily residential, institutional, commercial, industrial 

i andqovernentai customers, and the use of incentive progr~s to encou~age customr
'audits and program. participation.

(2) The use of distribution systém w~ter audits.

(3) LGak detection and repair.

(4) The use of large landscape water audìts and incentives for conversion to
water reUSQ.

(5) Methods to increase the use of reolaimed water in areas in which the use
of potable water is not reqired.

(j) Describe financial incentives used to encourage the use of reclaimed
water and the results of these actions in ters or acre-feet per year used.

(k) Describe water reclamation measures for agricultural ir~igation,
)andscape irrigationi wildlife habitat enhanceent, ~etlands, industrial reuse,
groundwater recharge, and other appropriate uses.

(1) Identify actions and incentives
water systems for the Use of reclalled
toilets and urinals, landscapinq, qolf
other appropriat.e purpses.

(m) Describe actions and planing to eiiminate the use of once-through
~oolin9 systems, nonrecirculatinq water systems, and nonrecyclinq decorative
~ater fountains; and to encourage the recirculation of water if prope pUblic
,heal t. and safety standards a.re m.aintained.

to facilitate the development of dual
water in new construction, for fiusbing
courses, oemeteries i irrigation, and

(n) Describe actions and plans to enforce conservation and reclamation
measures.

(0) To the extant. feasible, describe "te alout of water saved thrugh Wa.ter
~onservation ~d reclamation measures employed by user qrups.

(p) Describe actions an planning to ensure the involvement of community
~ers within the service area with regard to water management planning.

òPONSOR:
P'ra~ee
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APPENDIX C

Synopses of Regulatory Requirements



Federal Requirements

Two Federal Acts regulate the discharge and use of reclaimed water or wastewater: the
Clean Water Act and the Safe Drinking Water Act.

Clean Water Act. Federal requirements impacting the discharge of reclaimed water, or
wastewater, (and any other liquid wastes) to "navigable waters" are contained in the 1972
amendments to the Federal Water Pollution Control Act of 1956, commonly known as the
Federal Clean Water Act (CWA) (Public Law 92-500). The CWA created the Environmental
Protection Agency (EPA) and established the National Pollutant Discharge Elimination
System (NPDES), a permit system for 'discharge of contaminants to navigable waters.
,NPDES requires that all municipal and industrial dischargers of liquid wastes apply for and
obtain a permit prior to initiating discharge.

Safe Drinkina Water Act. Federal requirements impacting the use of reclaimed water for
groundwater recharge are contained in the 1986 amendments to the Safe Drinking Water
Act (SDWA) of 1974 (Public Law 93-523). The SDWA focuses on regulation of drinking
water and control of public health risks by establishing and enforcing maximum
contaminant levels for various compounds in drinking water. The 1986 amendments also
established requirements for protection of groundwater supplies through wellhead
protection programs and regulation of underground injection of wastes.

Administration. In the State of California, the administration and enforcement of the
NPDES and SDWA programs have been delegated to the State.

State Requirements

State requirements for production, discharge, distribution, and use of reclaimed water are
contained in the California Water Code, Division 7 - Water Quality, Sections 1300 through
13999.16 (Water Code); the California Administrative Code, Title 22 - Social Security,
Division 4 - Environmental Health, Chapter 3 - Reclamation Criteria, Sections 60301
through 60475 (Title 22); and the California Administrative Code, Title 17 - Public Health,
Chapter 5, Subchapter 1,' Group 4 - Drinking Water Supplies, Sections 7583 through 7630
(Title 17). In addition, guidelines for production, distribution, and use of reclaimed water
have been prepared or endorsed by State agencies administering the reclaimed water
regulations.

Water Code. The Water Code contains requirements for the production, discharge, and use
of reclaimed water. The Porter-Cologne Water Quality Control Act (Division 7 of the
California Water Code), which was promulgated in 1969, established the State Water
Resources Control Board (SWRCB) as the State agency with primary responsibility for the
coordination and control of water quality, water pollution, and water rights (Division 7,
Chapter 1). Established in 1967, the SWRCB assumed the functions of the former State
Water Rights Board and the State Water Quality Control Board, which were abolished.

Nine Regional Water Quality Control Boards (RWQCB) were established to represent the
SWRCB regionally and carry out the enforcement of water quality and pollution control
measures (Division 7, Chapter 4). In addition, each RWQCB was required to formulate and
adopt water quality control plans and establish requirements for waste discharge to waters



of the State. In 1972, Chapter 5.5 was added to Division 7 to provide the RWQCBs with
the authority to carry out the provisions of the Federal CW A. The RWQCB-La Hontan has
jurisdiction over the Antelope Valley.

Division 7, Chapter 7 - Water Reclamation, was included in the Porter-Cologne Water
Quality Control Act in 1969. Subsequent amendments required the California Department
of Health Services (DHS) to establish water reclamation criteria, gave the RWQCB the
responsibilty of prescribing specific water reclamation requirements for water which is
used or proposed to be used as reclaimed water, provided for the regulation of injection of
waste into the ground, and required the use of reclaimed water, if available, rather than
potable water for irrigation of greenbelt areas.

In addition to Division 7, Chapter 7, Sections 1210 through 1212 of the Water Code,
added in 1980, focus on the ownership of treated wastewater and require that the owner
of a wastewater treatment plant obtain approval from the SWRCB prior to making any
change in the point of discharge, place of use, or purpose of use of treated wastewater.

Title 22. In 1975, Title 22 was prepared by the California Department of Health Services

(DHS) in accordance with the requirements of Division 7, Chapter 7 of the Water Code. In
1978, Title 22 was revised to conform with the 1977 amendment to the Federal CWA.
The requirements of Title 22, as revised in 1978 and again in 1990, regulate production
and use of reclaimed water in California today.

Title 22 established three categories of wastewater treatment effluent (reclaimed water):

. Primary effluent

. Adequately disinfected, oxidized effluent (commonly called secondary effluent)

. Adequately disinfected, oxidized, coagulated, clarified, filtered effluent
(commonly called tertiary effluent)

Within the second and third categories, criteria for maximum numbers of coliforms within
the effluent were established for various reclaimed water uses.

In addition to reclaimed water uses and treatment requirements, Title 22 addresses
sampling and analysis requirements at the treatment plant, preparation of an engineering
report prior to production or use of reclaimed water, general treatment design requirements,
reliability requirements, and alternative methods of treatment.

The DHS has developed proposed revisions to the existing reclamation regulations. These
revisions are intended to expand the range of allowable uses of reclaimed water and clarify
some of the ambiguity contained in the existing regulations.

Title 17. Title 17 regulates one aspect of the distribution of reclaimed water. The focus of
Title 17 is protection of drinking (potable) water supplies through control of cross-
connections with potential contaminants. Examples of potential contaminants to potable
water supplies are sewage; nonpotable water supplies such as reclaimed water, irrigation
water, and auxiliary water supplies; fire protection systems; and hazardous substances.



Title 17, Group 4, Article 2 - Protection of Water System, Table 1 specifies the minimum
backflow protection required on the potable water system for situations in which there is
potential for contamination to the potable water supply. Reclaimed water is addressed
twice as follows:

. An air-gap separation is required on "Premises where the public water system is

used to supplement the reclaimed water supply".

. An air-gap separation is required on "Premises where reclaimed water is used

and there is no interconnection with the potable water system. A (reduced
pressure principle backflow prevention device) may be provided in lieu of an (air
gap) if approved by the health agency and water supplier."

An air-gap separation is defined as "a physical break between the supply line and a
receiving vessel". A reduced pressure principle backflow prevention device is defined as "a
backflow preventer incorporating not less than two check valves, an automatically
operated differential relief valve located between the two check valves, a tightly closing
shut-off valve on each side of the check valve assembly, and equipped with necessary test
cocks for testing" .

Guidelines. To assist in compliance with Title 22, the DHS has prepared a number of
guidelines for production, distribution, and use of reclaimed water. Additionally, for
distribution of reclaimed water, DHS recommends use of guidelines prepared by the
California-Nevada Section of the American Water Works Association (AWWA). These
guidelines are summarized below.

Guideline for the Preoaration of an Enaineerina Reoort on the Production. Distribu-
tion. and Use of Reclaimed Water. According to Title 22, prior to implementation of
a water reclamation project (production, distribution, or use) an engineering report
must be prepared and submitted to DHS. This guideline, prepared by DHS and
dated 10 June 1988, specifies the contents of an engineering report. The report
should describe the production process, including the treated (effluent) water
quality, the raw water quality, the treatment process, the plant reliabilty features,
the supplemental water supply, the monitoring program, and a contingency plan to
prevent distribution of inadequately treated water. The report should include maps
of the distribution system and describe how the system will comply with DHS and
A WW A guidelines and Title 17. The report should include maps of proposed use
areas and should describe the use areas, the types of uses proposed, the people
responsible for supervising the uses, the design of the user systems, and the
proposed user inspection and monitoring programs.

Manual of Cross Connection Control/Procedures and Practices. This manual, dated
July 1981, focuses on establishing a cross-connection control program to protect
the public against backflow and back-siphonage of contamination. Main elements of
the manual include areas where protection is required; causes of backflow; approved
backflow preventers; procedures, installation, and certification of backflow
preventers; and water shutoff procedures (for conditions which pose a hazard to the
potable water supply).



Guidelines for the Distribution of NonDotable Water. These guidelines were
prepared by the California-Nevada Section of AWWA. The purpose of these
guidelines is to provide guidance for planning, designing, constructing, and operating
nonpotable water systems, including reclaimed water systems. Distribution lines,
storage and supply, pumping, on-site (user) applications, and system management
are discussed. DHS guidelines reference these guidelines.

Guidelines for the Use of Reclaimed Water. These DHS guidelines, dated 10 June
1988, are an expansion of Title 22 and focus on the distribution and use of
reclaimed water. They cover general use requirements, such as confinement of
reclaimed water to the user site and protection of drinking water supplies, and
specific use requirements. The specific uses covered include landscape irrigation,
impoundments, and agricultural reuse. Guidelines for worker protection, providing
warning signs, limiting access, confining reclaimed water to the site, and scheduling
irrigation are provided.

Guidelines for the Use of Reclaimed Water for Construction Purooses. These DHS
guidelines, dated 10 June 1988, provide information relating to the production,
hauling and use of reclaimed water for construction purposes. Included in the
guidelines are controls to be maintained at the treatment plant and during hauling
and use.

Administration. In the State of California, reclamation requirements are administered by the
SWRCB, the RWaCB, and the DHS. The direct involvement of each agency during a
reclamation project is summarized below:

SWRCB

. Issue loans in accordance with the Water Code.

. Approve petitions for the change in place and purpose of use of treated
wastewater in accordance with the Water Code.

RwaCB

. Prepare or revise reclamation requirements in accordance with the Water Code.

. Review and approve engineering report required under Title 22.

. Review and approve recharge projects using reclaimed water in accordance with
the Water Code.

D.
. Review and approve engineering report as requested by RWaCB.

. Review and approve final plans for cross connection control and pipeline
separations in accordance with Title 17, and inspect distribution system prior to
operation.



. In conjunction with local health agencies, review and approve final on-site
(user) system plans for cross connection control in accordance with Title 17,
and inspect system prior to operation.

The DHS has delegated a portion of its administrative duties to local health agencies
and becomes more involved at the request of the local health agencies.

Local Requirements

Local requirements focus on the distribution and use of reclaimed water and,
primarily, the onsite (user) systems, with emphasis on cross-connection control.
State regulations and guidelines discussed above are the governing requirements.
The County Department of Health Services establishes more specific requirements
for the separation and construction of potable and reclaimed waterlines, guidelines

for on-site (user) systems, and identification of reclaimed water facilties.

Administration. Local requirements are administered by the County DHS. The
County DHS's direct involvement in a reclaimed water project is as follows:

. Review as-built drawings of users' potable water system.
Perform an onsite survey of the users' water system.
Guide users in methods of identifying potable and reclaimed water systems.
Review and approve design drawings of users' reclaimed water systems.
Inspect user's potable and reclaimed water systems following construction.

.

.

.
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Potential Reclaimed Water Users
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Historical Potentiometric Head in the Antelope Valley
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Photographs of Subsidence Problems in the Antelope Valley
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SYNopsis OF.Aß 3030 .
(SWC Sec. 10750 et seq.)

Procedures and Techncal Components

Aß 3030 (Water Code Sections 10750 - 10767)

I. . Purose. of AB 3030 _. .' ~ .

A. Local agency

B. Management area and agency power

1. May exercise many of the powers of a Water Replenishment Distct
(SWC §60220 AN §60300)

C. Procedures

1. Publish notice of public hearng . .

2. Conduct a heag on whether to adopt a ground water manement

plan
3.. May adopt a resolution of intention to adopt a ground water

management plan
4. Mus publish notice . .,
5. Mus prepare a ground water management plan with 2 year
6. If not, retu to step 1 ..
7. Hold a 2d heag afer the plan is prepared
8. Consider protest .:; .
9. . A majority prote consist of more th 50% of the assessed value of

the land with the agency
10. If a majority protest exists, the plan shall not be adopted

11. No new plan for the same area may be considered for 1 year
12. If there is no majority protest, the ground water management plan may

be adopted with 35 days afer the 2d public hearg

D. Riles and regulations

E. Finances

F. Proposed fees '"

G. Coordination with other agencies

II. Water Code Section 10753.7 sttes that a ground water management plan may include

components relatig to all of the followig:

A. The control of saline water intrsion



B. Identification and management of wellhead protection areas and recharge areas

C. Reguation of the migration of contanated ground water

D. The admsttion of a well abandonment and well destrction program

E. .Mitiation oLcondtions of overdraf .

F. Replenishment of ground water extacted by water producers

G. Monitorig of ground "Yater levels and storage

H. Faciltating conjunctive use operations

i. Identification of well consction policies

J. The constrction and operation by the loca agency of ground water

contaation cleaup, rechage, storage, conservation, water recycling and

extction projects

K. The development of relationships with stte and federal reguatory" agencies

L. The review of land use plan and coordition with land use plá.g agencies

to assess activities which create a reasonable risk of ground water
contaation

III. Additional powers grted under SWC Par 4 stg with §60220 and Par 6 stg

with §60300 include levyg assessments, conductig techncal studies, protectig
ground water supplies, tag action outside the distrct to protect ground water, water
replenishment assessments, and water measurg devices

IV. Section 3 requies DWR to publish a bulleti no later than 1 Janua 1998 tht reports
on the ground water management plan that have been adopted by local agencies.

V. Benefits of ground water management

A. The basin is managed effciently as a ground water reservoir.
B. Water supply is maxzed.
C. Long term water 5'.lpply is assured
D. Cost, benefits and water shortges are shared equitably

Carl Hauge, Deparent of Water Resources (916) 327-8861

Steve Bachman, Integrated Water Technologies, Inc. (805) 565-0996



DRAT OUTLIN FOR REPORT ON AB 3030 PLANS

Section 3, Chapter 947, Statutes of 1993: The Deparent of Water Resources shall,

on or before Janua 1, 1998, prepare and publish, in a bulleti of the deparent published
pursuat to Section 130 of the Water Code, a report on the status of ground water
management plan adopted and implemented pursuat to Par 2.75 (commencing with Section
10750) of Division 6 of.the Water .Code.

Draft Table of Contents

i. Name of local agency

II. County

III. Name, number and description of ground water basin

A. Size.
B. Major steam.
C. Water bearg material (s).

IV. Does the agency include the entire groundwater basin?
A. If not, how many other agencies are parially or wholly with the same basin?
B. Map showig agency boundares and ground water basin boundaes.

V. Status of Ground Water Management Plan

A. Adopted a resolution of intention to develop a ground water management plan.
Date.

Boo Entered into Memorandum of Understading, Joint Powers Agreement, or other
agreement with 1 or more local water servce entities to develop a ground
water management plan.

C. Ground water plan adopted. Date.

D. Ground water. plan voted down. Date.
E. Date when new resolution of intention to develop a ground water management

plan can be adopted.

VI. Contents of plan:

A. Control of saline water intrion.
B. Identification and management of wellhead protection areas and recharge areas.

C. Regulation of the migration of contaated ground water.

D. Admstration of a..well abandonment and well destrction program.
E. Mitigation of conditions of overdraf.

F; Replenishment of ground water extacted by water producers.

G. Monitoring of ground water levels and storage.

H. Faciltating conjunctive use operations.
i. Identification of well consction policies.

1



J. Constrction and operation by the local agency of ground water contaation

cleanup, rechage, storae, conservation, water recycling, and extaction
projects.

K. Development of relationships with state and federal regulatory agencies.
L. Review of land use plan and coordination with land use plang agencies to

assess activities which create a reasonable risk of ground water contaation.
M. . ..othr.

VII. Riles and regulations adopted to implement and enforce the ground water management

plan
A. Limtation on extaction and/or water purchasing requiements.

B. Other.

. 1

VII. Fees and assessments propose

A. Date voted on.

B. Passed/failed.

C. Amount of fee.

. ,

IX. Purose of the fee
A. Ground water exttion. .
B. Replenishment water.

C. Admstrtive and operatig costs.
D. Constction cost for capita facilties.

X. Time schedile for implementig the plan's objectives. Identify phaes.

XI. Hydrogeologic characteristics of the basin.
A. Well yields in gpm: Maxum and average
B. Depth zone in feet

C. Storage capacity in acre feet

D. Usable storage capacity in acre feet
E. Extaction in acre feet pe year

F. Perennal yield in acre feet per year

G. Overdraft in acre feet per year
H. Estimated pump lift in feet
i. Number of wells monitored: Water level a.'1d quaity

XII. Degree of knowledge

f'

XIII. Most recent study

XIV. Problems

XV. Management and status of basin
Carl Hauge, (916) 327-8861

DWR, June 3, 1994
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Californa Deparent of Water Resources

2 Feqru 1993

WATER RESOURCES CHEcKLIST-

SUBJECTS TO .cONSIER IN WATERSHED AN BASIN STUDIES FOR

WATER MAAGEMENT PLANS

Includes surace water. ~ound water. and recycled water.

Ths checklist can be used when plang and undertg studies of watersheds and
ground water basin. The checklist includes all subjects that cou1d be considered relevant in
studies of water resources to ensure effective and effcient water management.

Some of the subjects on the check list may not be relevant in some areas of the state
and therefore may not require the same degree of study as in other areas. All of the subjects
are included on the checklist to allow water managers to decide whether to include all
subjects in their study or tò exclude some subjects because consideration of those subjects
may not be necessar in that watershed and basin.

The checklist is organize into 5 phases for ease in contrctig with governent
agencies or private vendors to complete the work, and to allow management decisions as
portions of the work are completed. At the end of anyone of the first 3 phases you may
decide to change the scope of th following phase before beging the work, or you may
decide to go no fuer with the prject.

Phase 1

i. Identify management .goals

II. Water Management Plan (Local Water Pureyors' plan)

A. Conservation practices

B. Conjunctive use

C. Plan for futue phase 2 and phase 3 activities

III. Institutional Issues

A. Water Rights r.
B. Water Quaity
C. Water management jursdiction.

1. Statutory authority

2. Boundares

1



IV. "Process" Issues

A. Interagency Coordination

B. Planng Process
C. Stag
D. Funding

V. Data Availabilty

A. Surace water
B. Ground water
C. Water quaity
D. Precipitation
E. Geology
F. Land use
G. Land ownership
H. Habitat designation

Phase 2

VI. Previous studies

A. Surace water
B. Ground water
C. Water quality
D. Protection of recharge areas
E. Health
F.' Sewage treatment

G. Waste water discharge

H. Solid wase disposal

i. Environmenta projects

J . Wetlands
K. Habitat restoration
L. Desalination .

VII. Regional Water Budget (surace and ground water)

A. Basin boundares
B. Precipitation

C. Surace water ruoff
D. Ground water recharge

E. Ground water outfow
F. Evapotranpiration ~

G. Infow - outfow = change in storage

2



VIII. Hydrogeology

A. Well inventory

1. Drillers logs

a. Consction inormation
b. Lithology

2. Canvass (field reconnaissance)

.3. ". Other ..ources ..

a. Local agencies

b. State, federa agencies

B. Historical ground water data

1. Ground water levels

2. Ground water qu:ty
3. Change in ground water levels or quality

C. Regional hydrogeology

1. Recharge areas

a. Recharge chaacteristics

(1) Distbution
(2) Quaity

b. Land use
c. Hydrulic continuity between recharge and discharge area

2. Discharge areas

4. Aquifer geometr
5. Aquifer characteristics

a. Tramissivity (T)
b. Storativity (8)

IX. Water demands
A. Present

1. Population
2. Land use
3. Water .demand

B. Projected
1. .' Assumptions

2. Land use
3. Population
4. Water demand

X. Existing surace water delivery, draiage, and sewage systems

A. Locations
B. Capacities

3



XI. Water Quality

A. Surace
B. Ground water

1. Protection of recharge areas

a. Land use zonig
b. Well Head Protection Areas (WHAs)

C. Sources of contaation
1. Non-point sources

a. Fertilizer

b. Sevver leakage

c. Oter
2. Point sources

a. Industral
b. Sewage Treatment Plants

c. Ming
d. Others

XII. Recycled water

A. Sources
1. Amount
2. Wheeling capability

B. Facilities
1. Treatment plants

2. Pipelines
3. Storage

a. Suuacc
(1 ) Loction
(2) Capacity

b. . Ground \Vter recharge

(1) Location
(2) Capacity

C. Potential uses

1. Ground water recharge

2 Landscape irrgation
3 Industral
1. Agrcu1tu
2. Recreation "
3. Firefighting

4. Constrction
5. Dual plumbing systems

a. Toilets/urals in high rises

b. Cooling plants/towers

4



XIII. Environmenta Impacts

A. Enhancement
1. Stream flow augmentation

2. Habitat restoration

3. Aesthetics
4. Other

B. Damage
1. Causes
2. Extent
3. Mitigation

XI. Economics of water mangement and conjunctive use

A. Benefits
1. Water demands (see item VIII)

2. Direct and indirect impacts

a. Income
b. Employment

3. Environmenta value
4. Mitigation of daages

B. Cost
1. Project scale

2. Regiona1ocal comparsons
3. Project tig

a. Integrtion with local activities

b. Local project assistace

4. Environmenta daage
a. Foregone value
b. Mitigation costs

C. Net project benefits

XV. Other study issues
A. GIS capabilty
B. Stamg or expertse in the following fields

1. Ground water
2. Surace water
3. Urbanagrcu1tu water demand economics
4. Environment/ecology

5. Social impazts

6. Water recycling

7. Public parcipation and workshops

8. CEQAlP A documentation

5



Phase 3

Selection and design of a surace water allocation model and a ground water modeL.
Ths phase can begi while phase 2 is underway. Whle conceptu and/or computer models
are being developed they are usefu in helping to increase the understading of surace water
and ground water flow in the basin and in helping to evaluate data collection programs for
effectiveness ..t.asessing. the iesource.

Phase 4

A.
B.

Phase 5

Selection of the preferred water management altemative(s)

c.

Surace water
Recycled water

1. Test progr to prove the suitabilty of the recycled water for recharge
Ground water .
1. Conjunctive use

2. Recharge
a. In-chanel
b. Off-steam spreading basin

c. Injection wells

d. In-lieu use of surace water

3. Identification of recharge sites that are available for a reasonable price

4. Test progr to certfy that available recharge sites have adequate:

a. Intrtion rates
b. Hydrulic contiuity with discharge areas

_ J

- ,

Implementation of a water management program that will increase the amount of
. water available though more effcient use of all water supplies, including surace water,
ground water, and recycled water.

'"

6



AB 3030
. GROUN WATER 'MANAGEMENT

MANUAL

ELEMENTS OF A
GROUND WATER

MAAGEMENT PLAN

Produced by:

, Ground Water Committee
Association of California Water Agencies

'" MACH 1994
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AB 3030
THE GROUN WATER MANAGEMENT ACT

GROUN WATER MAAGEMENT PLAN ELEMENTS

AB 3030, the Ground Water Management Act, authored by Californa State AssemblYP1an
Jim Cost (D-Fresno) and signed into law in 1992, lists 12 components that may be included
in a ground water management plan. Each component would play some role in evaluating or
operatig a ground water basin so tht ground water can be managed to maxze the tota
water supply while protectig ground water quality.

Deparent of Water Resources' Buleti 118-80 (pg. 9) defines ground water basin
management as includig planed use of the ground water basin yield, storage space,
tranmission capabilty, and water ii storage. Ground water basin management includes:

(1) protection of natu recharge and use of intentional recharge;

(2) planed varation in amount and location of pumping over time;

(3) use of ground water storage conjunctively' with surace water from local
and imported sources; and,

(4) protection and planed maitenance of ground water quality.

The 12 components listed in Section 10753.7 of the Ground Water Management Act (AB
3030) form a basic list of data collection and operation of facilties that may be underten by
an agency operating under ths act.

Data collection will provide inormation to evaluate the water resources in the basin with
the boundares of the distct. The constrction of facilities will allow operation of the basin
to protect ground water quaity and to maxmize the water supply by means of recharge of
surace water and extaction 0: ground water at appropriate times and locations.

Specific comments about each of the 12 items listed in Section 10753.7 are included in the
discussion that follows. F or specific inormation about any issue, contact the Association of
Californa Water Agencies, the Californa State Water Resources Control Board, the U.S.

Environmenta Protection Agency, or the Californa Deparment of Water Resources. Names
and telephone numbers of appropriate expert, are listed at the end of each discussion.

2



GROUNWATER MAAGEMENT PLAN ELEMENTS
AS SET FORTH IN AB 3030

10753.7 A groundwater management plan may include components

relating to all of the following:

a) The control of saline water intrsion.

b) Identification and management of wellhead protection areas and recharge

areas.

c) Regulation of the migration of containated groundwater.

d) The adminstration of a well abandonment and well destrction program.

e) Mitigation of conditions of overdraft.

f) Replenishment of groundwater extacted by water producers.

g) Monitoring of groundwater levels and storage.

h) Facilitating conjunctive use operations.

i) Identification of well constrction policies.

j) The constrction and operation by the local agency of groundwater
contamination cleanup, recharge, storage, conservation, water recycling, and
extaction projects.

f-

k) The development of relationships with state and federal regulatory agencies.

I) The review of land use plans and coordination with land use planing

agencies to assess activities which create a reasonable risk of groundwater
containation.

3



AB 3030 Sec. 10753.7 (a)

The Control of Saline Water Intrusion

Saline water can slowly degre a ground water basin and ultimately render all or par of a
basin unusable. Several sources ca contrbute to increased salinity in ground water. In
addition to sea water intrion, saline degradation of ground water can be caused by use and
re-use of the water supply; latera or upward migration of saline water; downward seepage of
sewage'and industral wases; 'downwar'seepage of miraized surace water ,from steams,

lakes, and lagoons; and interznal or interaquifer migration of saline water (see ilustration).

1. Increase in salt content dissolved from ear materials:
Salts present in soil, sediment and rocks are dissolved by water that flows though
those materials, increasing the salt content of that ground water.
Control:
Ths is a natual process and can not be prevented.

- ,

2. Lateral or upward mi~tion of saline water:
High quaity ground water in an aquifer can be degraded if a ground water gradient is
created that induces lower quaity water to . flow either laterally or vertcally into the
aquifer. Ths can occur though natual or manade pathways. In some area ths
may occur natually when confg layers in the aquifer system are depo.sited in
discontinuous lenses. The most common manade pathway is a well. If wells are not
built according to adequate stdards, the ground water grdient may induce movement
of lower quality water to flow into an aquifer with high quaity water,Control: .
When the problem is natuly occurg, the method of control is to change the
gradient so that the lower quaity water does not flow into the aquifer contag high
quality water. Ths ca be accomplished by reduction of extaction from the aquifer,

recharging the aquifer with good quaity water, or by importing surace water to use in
lieu of ground water. When the problem is caused by wells, 'enforcement of adequate
well stadards in well consction, renovation, and destrction can prevent such

interzonal movement of lower quaity ground water. Every ground water management
plan should include provisi~ns to ensure that wells in the basin do not become conduits
for containation of the aquifer.

- 1

3. Downward seepaie of sewaie. awiculturaL. or industrial waste:
Sewage, agrcultual and industral waste that is disposed of indiscriminately will seep
downward and eventuly enter the aquifer and containate the ground water. By law
such discharges mus be permtted by the Regional Water Quaity Control Boards under
waste discharge permtt Discharges that occured in the past, however, are revealing
themselves today.
Control:
The first step in control is to be sure that such discharges are no longer tag place.
Such steps include more rigorous enforcement of waste discharge permits on all
industral and agrcu1tual operations, and a better understading of the relationship
between land use, discharge of pollutats, and ground water containation.

4



4. Downward seepaie of mineralized surface water:
Mineralizd surace water from streams, lakes and lagoons can enter the aquifer and
contate ground water.

Control: ,
If the mieralization is hum-caused, better discharge control should be implemented.

If the mieraization is natu, management options may include treatment, diversion,

or replacement of the water.

5. Interzonal -or interaquifer mi~ation -of saline water:

If wells are not built accordig to adequate stadards, the ground water gradient may
induce movement of lower quaity water to flow into an aquifer with high quaity
water. In some areas ths may occur because conffning layers in the aquifer system
were deposited in discontiuous lenses.
Control:
Enforcement of adequate well stadards in well constrction, renovation, and
destrction can prevent interzonal movement of lower quaity ground water though
well borigs. Every ground water management plan shou1d include provisions to
ensure that wells in the basin do not become conduits for contaation of the aquifer.

If discontiuous confg or perching layers in the aquifer provide openigs though

the clay layer that act as conduits' for interzonal contaation, ground water managers
shou1d consider managg the basin to maita interaquifer gradients that prevent or
mize such contaation."

6. Sea water intrusion (pot shown in ilustration):

Sea water intrdes inand into coasta aquifers when the head in the aquifer is reduced
by ground water exttion inand (up-gradient) of the coas.
Control:
Thee methods are available to' control sea water intrion. First, extaction of ground
water up gradient can be reduced. In Californa, where the population is contiuously
increasing, ths has proven to be unworkable. Second (and most common), a sea water
intrsion barer can be built tht injects water into the aquifer. The barer consists of

fresh water at a higher hea than the sea water so that the sea water can not flow
inland into the aquifer. Some of the fresh water injected into the barer flows seaward
while some of the injected water flows inland and may be extacted by wells that are
perforated in the aquifer. Thd, a sea water intrion barer can be built that extracts
water along the coas which lowers the ground water levels along the coas below sea '
level and below the level of nearby fresh ground water. The mix of fresh water and
sea water is then pumped back to the ocean.

For more information on thiii topic, please contact:~
Deparent of Water Resources, Carl Hauge 916/327-8861
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AB 3030 Sec. 10753.7 (b)

Identification and Management of Wellhead Protection Areas
and Recharge Areas

The federal Wellhead Protection Program was established by Section 1428 of the Safe
Drinkg Water Act Amendments of 1986. The purose of the program is to protect ground
water sources of public drg water supplies from contaation, thereby elimiating the
need foiï~òstly treåtment tò mêet clg \.ater stadards.' 'The program is based on the
concept that the development and application of land-use controls (usually applied at the local
level in Californa) and other preventative measures can protect g'c'i.md water.

A Wellhead Protection Area (WA), as dermed by the 1986 Am':: :dments is, lithe surace
and subsurace area surounding a water well or wellfield supplyin¡; a public water system,
though which contanants are reJSonably likely to move toward md reach such water well
or wellfield". The \VllP A may also be the recharge area that provides the water to a well or
wellfield. Unlike surface watersheds that can be easily determ~~d from topography, WHAs
can var in size and shape depending on geology, pumping rate~, and well consction.

There are several different methods which can be used to delineute the lateral boundaes of a
WH A.These include simple fixed radius technques, analytcai equations, numerical
modeling, and geologic mapping.

Under the Act, states are required to develop an EP A-approved Wt.'':1head Protection Program.

To date, Californa has no fonn state-mandated program, but int:~ad relies on loca agencies

to plan and implement progra. For ths reason, AB 3030 was e!~'acted. A mimber of local

governents, including Santa Clar Valley Water Distct, Descans,-! Communty Water Dis-
trct, West San Bernardino Count)' Water Distrct, and Monterey County Water Management
Distrct, are in varous stages of developing local ground water management progrs that
include WHAs. Wellhea Prteion Programs are not regulatory by natue, nor do they
address specific sources. The)' ar designed to focus on the management of the resource
rather than control a limited set of activities or contaation sources. .'

A complete Wellhead Protection Program should consist of seven elements:

1. Form a committee of parcipants and determne the roles of varous state agencies,
local governents, and public water suppliers. The commttees should prepare a

sumar and purose describing how the WH goal will be achieved;

2. Delineation of Wellhead Protection Areas (WHAs) based on reasonably available
hydrogeologic information on ground water flow, recharge and discharge, and other
inormation deemed necessar to adequately determe the wellhead protection area;

'3. Identification of potential sources of contanants with each WHA. Curent,
past, and futue land uses shou1d be considered when developing the contaation
source inventory;

8



4. Development of mangement approaches to protect the ground water from
contaants, including techncal assistace, financial assistance, implementation of
control measures, education, traig, and demonstration projects;

-5: - Development,of a.~ontgency.plan to,prov.ide,alternate..g,water supplies in
case a well or wellfield becomes containated;

6. Development of a plan to prevent new well drlling from contaating or
spreading the contaation of ground water; and,

7. Development of a public paricipation program so that local citizens can be
involved thoughout the plang process.

For more information on this topic, please contact:~
Deparent of Water Resources,
For Californa ground water inormation, call:
Carl Hauge at 916/327-8861

Federal
U.S. Environmenta Protection Agency
For specific WH information, call:
Suny Kuegle at 415/744-1830 or
Susan Whchard at 415/7441924

To obta a listing of WH documents, call 800/426-4791.

For Californa ground water inormation, call:
Tony Lewis at 415/744-1913 or
Susan Whchard at 415/7441924

U.S. Geological Surey, Water Resources Division, Sacramento

F or Californa ground water information.

t"
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AB 3030 Sec. 10753.7 (c)

Regulating Contaminant Migration In Ground Water

Ground water contaation originates from a number of sources or activities, such as leakg
ta discharging petroleum products or solvents, or the application of pesticides and

fertilzers. Effective control and clean-up of contaated ground water requires a
coordinated effort between all reguatory agencies involved, source control, understding of
the hydrogeology, and delineation'of1he'contation.' .. ,

Agencies with a role to play in mitigating ground water containation generally include the
Regional Water Quality Control Board (Regional Water Board), Deparent of Toxic
Substaces Control, U.S. Envionmenta Protection Agency, and now the ground water
management agency (GMA). Each agency has a unque set of regulatory authorities and.
expertise to contrbute. The degree to which they paricipate depends on the natue and
magntude of the problem. What ever role the GMA decides to play, it should inure its
actions are in concert with those of the other involved agencies.

Typically, source control is the identificàtion of curent and past users of hazdous materials,
and verification of the proper storage and disposal of these materials. In many cases the
Regional Water Board conducts ths activity. If, durg the verification process, evidence of
any uncontrolled discharge or spil of these materials is found, then the Regioi;al Water Board
can order investgation of the extent of contaation and its subsequent cleanup. Usualy,
these activities are conducted on a site basis and generally do not consider regional
identification and control of contaation. The GMA should remai in close contact with
the Regional Water Board durg the source investgations and site cleanups.

In the event that the source(s) of contaation is not found, the GMA can have a role in
finding, contag, and removig the contanation, usualy on a regional scale. Controlling
the migration of contaation requies an understading of the hydrogeology of the basin

and delineatig the latera and vertical extent of the contat plume(s). Techncal
inormation for many basin is available from a number of sources such as the United States
Geological Surey and Deparent of Water Resources. The most common tool for

delineating the boundares of a plume is the monitorig well. Monitorig wells can tap one
aquifer or many, depending on the design and need. Very often, monitorig wells used for
contaminant control are made par of a larger data collection effort for the GMA (for
example, a series of wells to monitor water levels thoughout the basin).

Once the location of contanation is verified, the GMA can choose to monitor its migration,
contan it from moving fuer into clean aquifers, or remove it from the aquifer.
Contanment is often an interi step to protect downgradient aquifers and drg water
supplies and/or to provide tie to complete investigations and constrct a more
comprehensive long-term treatment system.

1.0



Complete removal of some contaants, such as solvents and nitrates, is often diffcult, if
not impossible. The level of effort underten by the GMA to deal with the contaation
depends on several factors, includig available fuds, risk to drng water supplies and
public health, the extent and concentration of contaation, the abilty to use the ground

water that -is removed -ad -treated, ,:d, state-and ,federally mandated ,clean-up levels.

For more information on this topic, please contact:IÆ
San Gabriel Basin Water Quaity Authority

Jim Goodrch 818/859-7777

~
Regional Water Quaity Control Board for your area.
Deparent of Toxic Substaces Control Distrct Offce for your area.

Federal
U.S. Environmenta Protection Agency, Region 9

..
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Aß 3030 Sec. 10753.7 (d)

The Administration Of A Well Abandonment
And Well Destruction Program

~ l

All wells should be properly destoyed or decommissioned if they are not to be used in the
futue. Wells that are abandoned or improperly destroyed can pollute ground water to the

. point where it is unusable or requies expensive treatment. There are thee genera means by
which 'ths occUrs: -1)polltitats enter the' well ftom'the surace, 2) the well establishes
vertical communcation and allows poor quaity ground water and pollutats to move from
one aquifer to another, and (3) the well is used for ilegal waste d,isposal. Ground water

. contaation is not the only theat to public health due to abandoned wells. These wells

also pose a serious physical hazd to humans and amals. A surey of wells in Fresno
County found about 10% of abandoned wells were not properly destroyed.

Propert owners or lessees who do not properly destroy an abandoned well on their land may
be guilty of a misdemeanor (under Section 24400 of the Health and Safety Code). Wells do
not have to be destroyed if fue use is anticipåted, but they must be properly capped and

maitaed, as specified in the Code. Crial penalties do not apply uness the well presents

a public health hazd or a probable preferential pathway for the movement of pollutats,

contaants, or poor quaity water., In any case, the owner can be assessed clean-up cost if

the well causes a ground water contation problem. , ,

Sections 13700 though 13806 of the Californa Water Code requie proper destction of

wells. Minum stadards for the destrction of wells are specified in Deparent of Water
Resources Bu11eti 74-81 and 74-90. These stdards apply to all water wells, cathodic
protection wells, and monitorig wells. The only signficant exception is oil, gas, and
geothermal wells, which are reguated by the Deparent of Conservation. If a loca agency
does not have its own well stdards ordinance, it must enforce the State's Model Well
Ordinance (State Water Resources Control Board Resolution No. 89-98). Local agency
requirements may exceed State stdads.

For more information on this topic, please contact:~
State Water Resollces Control Board
Ken Hars 916/657-0876

For copies of DWR Bulleti call 916/653-1097.

~
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AB 3030 Sec. 10753.7 (e)

Mitigation Of Groundwater Overdraft

Uncontrolled overdraf long-term depletion of storage or groundwater mig in a ground
water basin can cause severa problems, including subsidence, degradation of ground water
quality, and increased cost in pumping. In addition, if the storage in a ground water basin is
depleted and not replaced natuly or by an arficial recharge program, ths source of supply

canot' be counted upon 'whn suace water 'sources -are -limted, as in a -prolonged drought. A
Ground Water Management Plan under AB 3030 would provide a tool to assist in developing
methods to control and mane ground water overdraf.

Mitigation of ground water overdr can occur though the cessation or regulation of
extactions and/or the increase of recharge to offset over extaction. Ths could tae the form
of restrctions though strct regulations of amounts extacted. Another form wou1d be the use
of financial incentives to control the amounts extacted, i.e. signficant surcharges on
quatities extacted in excess of a prescribed limit.

Controlling ground water overdraf may be accomplished though active replenishment of the
basin. Surace water may be acquired by the ground water management agency and used to

recharge the basin supplies. Some enhancement of natual replenishment may be appropriate,
or a more intensive system of spreading grounds, off-steam recharge basin, and/or injection
wells could be employed to introduce the recharge water into the basin.

Managing ground water overra may also be accomplished though conjunctive use. The
establishment of a conjunctI\'e us program wou1d use surace water to recharge the basin in
times of surlus, and rei)' more on ground water pumping in ties of shortge of surace
water. The use of surace watc -in-lieu" of ground water, and the abilty to extt ground
water to replace limited or depleted surace water supplies, necessitates redundant systems
and a cert investment in infractue to maximze the effciency of ths tye of program.

For more information on this topic, please contact:
LQ
Orange County Water Distrct
Wiliam R. Mils Jr. 714/378-3200

~
Deparent of Water Resources

Carl Hauge 916/327-8861 ..
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Aß 3030 Sec. 10753.7 (t)

Replenishment Of Ground Water Extracted By Producers

The replenishment of ground water extacted by producers is an importt management
technque of a ground water agency because it can increase the yield of the basin.

Replenishment of ground water can be achieved though recharge of either natual water
supplies" or \Vter 1icquired -fom .outsde-the .basin 'by . the' ground water 'management agency~
Maximzig the use of natuly occurg supplies can be accomplished though effective
management of those resources. A ground water management agency may develop facilities
t~ reta raiall and ruoff, and to captue surlus flows in natual streams or rivers, in order

to have supplies to replenish the ground water basin. .. ,

An assessment of local geology is necessar to determe the areas or sites where surace
water may be most effciently percolated into the ground water basin. A carefu examnation
should be performed of surlus qua sites or abandoned excavations, which may have the

requisite geologic characteristics and provide for a mial cost opportty for estblishig
recharge facilities.

A ground water management agency' may also acquie water supplies, though purchase or ,
. diversion, to replenish a ground water basin. Ths method may requie the securg of water
rights to a supply. If the ground water management agency is unable to use natuly
occurg stream beds for the delivery of surace water, the constrction of facilties, such as
canals or pipelines, may be necessar to, deliver the water to other facilties used to replenish
the basin.

Replenishment of a ground water basin may be in the followig ways: 1) though natual

percolation of surace water though the soil to the basin, 2) the delivery of surace water to
spreading grounds or basin 'which are maitaed to allow maximum percolation into the
ground water; or 3) though inection of surace water into the ground water basin though
injection wells.

The ground water management agency may have the need for fuds to purchase surace
water, constrct facilties to deliver surace water, or purchase, constrct or maita
replenishment facilties. A Replenishment Assessment (R) is often levied by ground water
management agencies to fud the purchase of replenishment water and to fmance facilties for
replenishment. A tiered assessment may be considered in which a lower RA rate is used for
water pumped below the safe yield and a higher RA rate used to offset the additional burdens
on the resource caused by overdr.

"

For more information on this topic, please contact:Local ~
Orange County Water Distrct Deparent of Water Resources
Wiliam R. Mils Jr. 714/378-3200 Carl Hauge 916/327-8861
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AB 3030 Sec. 10753.7 (g)

Monitoring Of Ground Water Lev~1s And Storage

The purose of a ground water level monitoring progr is to provide inormation that will
allow computation of the change of ground water in storage. The information needed
includes sprig and fall ground water levels, the hydraulic properties of the aquiferes) (such
as permeabilty and specific yield), and the land area covered by the basin.

An adequate monitoring well network includes wells that are representative of the vertical and
lateral dimensions of the aquierCs). Establishig the network of monitorig wells requires
that each well be designed to tap individua aquifers in the basin.

Data collected from each monitorig well should be entered into a computer. data base. These
data can then be used to create hydro graphs, ground water elevation contour maps, and
ground water change contour maps that will provide the tools to evaluate ground water levels
and determe changes in ground water in storage.

Whle AB 3030 does not mention monitorig of ground water quaity, monitorig for water
quality shou1d be included in any ground water management plan. Water quaity and water
quatity can not be separated. Chages in ground water quaity can only be detected by

comparson with earlier ground water quaity data.

I

J

i

J

i

i

i

I

For more information on this topic, please call:~
Deparent of Water Resources

Carl Hauge 916/327-8861
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AB 3030 Sec. 10753.7 (i)
_ J

'1
Identification Of Well Construction Policies

Improperly constcted wells can resu1t in poor yields, but more importtly may result in
containated ground water by establishig a pathway for pollutats enterig a well for
drainage from the surace, allow communcation between aquifers of varing quaity, or the
unauthorized disposal of wase into the well.

'1

_ J

- ,
I

'- )

Well constrction policies shou1d be identified which ensure that well drllers comply with
local ordinances and State law. A county permt is required for drlling, deepenig,
modifying, or repaing a well. Whoever pedorms the work must have an active C-57

Contractor's license. In most cases, an inspection is required prior to sealing the well.

, ì

- )

, ì

Sections 13700 though 13806 of the Californ,a Water Code requires proper constction of

wells. Minum stadards for the constrction of wells are specified in Deparent of Water
Resources Bu11etin 74-81 'ad 74-90. These stadards apply to all water wells, cathodic
protection wells, and monitorig wells. The only signficant exception is oil, gas, and
geothermal wells, which are reguated by the Deparent of Conservation. If a local agency
does not have its own well stdards ordinance, it must enforce the State's Model Well
Ordinance (State Water Resources Control Board Resolution No. 89-98). Local agency
requirements may exceed State stadads.

, )

-1

" )

- \
i
,

'1

~_.J

For more information on this topic, please contact:~
State Water Resources Control Board
Ken Hars 916/657-0876

-,

- )

-,

- )

Forcöpies of DWR Bulletin call 916/653-1097

,J

"

18



AB 3030 Sec. 10753.7 Ü)

Construction and Operation of
Ground Water Management Facilities

Effectively managing a ground water basin requires the planng and constrction of projects

that protect the quaity of ground water and assures that the quatity of ground water in
storage is managed to meet long-term demands. Where conjunctive use is practiced, water
distrbution'.facilties mus"be p1anea todeliverboth ground water and surace water,
depending on the hydrologic conditions in the region or state. Followig are examples of
facilities which aid in effcient management of ground water resources.

Ground Water Contamination Cleanup PrQjects
Containation of ground water not only results in unusable water supply, but also poses a
hazd for ground water supplies with the same basin caused by the migration of the
contaation. In some cases, it may cause a decrease in operational storage and yield of the
basin. Projects with the basin to cleanup contated ground water protect the entie basin

from fuer contaation, and are also capable of producing water.

Ground Water Recharie Facilities
An agency may fmd it necessa to acquie, establish or constrct ground water recharge
facilties to quickly replace ground water extacted by producers. These facilties, which ca
increase the operational yield of the basin may include: steam beds or spreadg grounds,
percolation basins, injection wells, and surace water delivery systems.

Water Recyclini PrQjects

Demand management can be achieved by the replacement of irgation supplies with non-
potable, recycled water. Water recycling projects can relieve demands on the ground water
basin by lowerig the demand for ground water supplies for irgation of landscaping, some
agrcu1tue and some indusal uss. Although water recycling projects are capita and O&M
intensive, they do provide a reliable source of water.

Ground Water Extraction Projects
Conjunctive use program deliver surace water in-lieu of ground water durg surluses, in

exchange for increased extction of ground water durg dr periods. The trade off may

resu1t in users being asked to expand the capacity of their ground water extction facilties.

Ground water extaction projects may also be required by the shifting of extactions from one
par of the basin to another as a result of containation, hydrologic conditions, or recharge

efforts. An agency may also i;onsct extaction projects in order to entice the users to
switch the source of their ground water.

f"

For more information on this topic, please contact:lÆ ~
Orange County Water Distrct Deparent of Water Resources
Willam R. Mils Jr. 714/378-3200 Carl Hauge 916/327-8861
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AB 3030 Sec. 10753.7 (k)

The Development of Relationships With
State and Federal Regulatory Agencies

The formation of a ground water management distrct involves the development of
relationships and communcation stategies with a varety of state and federal regulatory
agencies. Workig effectively with each of these agencies requires a local ground water
management distct to undersd the ròle of these players in regulating and manging
ground water resources.

- ,

Ground water planng, as defied in AB 3030, is a state led activity. The State Water
Resources Control Board (State Water Board), as the lead state water agency responsible for
maitag water quaity stdads, provides the framework and direction for Californa's
ground water protection effort. Though its Regional Water Quality Control Boards, the

State Water Board initiates stte-wide planng and protection programs. Local communties
shou1d consider work with the State Water Board and Regional Boards in actually designg
and implementing their ground water protection programs.

National policy direction and consistency in ground water protection effort is provided by the

Environmental Protection Agency (EP A). EP A provides both national gudance in stte-led

comprehensive ground water protection plan and a porton of the resources needed to car

out those plang effort. Whe sttes are provided the flexibilty to design programs that
make sense on a regional and local basis, EP A gudelines ensure that all ground water
protection plan and program are preventive in natue, comprehensive in scope and consistent
in maintag a high level of protection across the nation.

For more information on these agencies and their roles and responsibilties, please
contact:~
State Water Resources Control Board
Ken Hars 916/657-0876

Federal
U.S. Environmental Protection Agency
Tony Lewis 415/744-1913

'"

20



N..

cn~ ~
§ ~ ~
~ a
§ ~o nn...
v.oo
tt
~
~
CD

OQõ'::~
~a
CD..
I:
c:~
a'
('o
~o-
tto
~
t:'.
§

~
CD

VI-o~
000\
i-

WN..

...
=
~
'"
a
~-...
Q
=
Q
=

§8g.§~~
c::3 _. c: 0 CD:3~~ëa§~§g.ffg~gS\ CD '. ~ CD
~ ø. ~ ~ g" ~:3~v.~ ':o
CD CD ..... ~ "'
::"O ~~ ~ c:

- c::: CDo P1 - _ ~
"':: g S\ v. CD~~~5'~õ
CD ~ . '" CD "0¡:. "0 -. .. 5'
~g.P¡~~OQ
§ 0 6 c:~ S\
c:§ a,~i:.~
~ O'~ ! CD 0
a ~ ~ . J'S' ~CD CD c: -..~-OQ~~
.. ... 0 S\ c: S\CD~OOQc:..
¡s õ' ~ CD 5' ~
E ~"O 5 OQ :3
~ ~ § ~. ~ ~

la ~E.~ë~CDE~
g ~. ~ ~::..~OP1"O
8. _. § :: p)= c: c: ::
ëa ~ ...0~CD~8.§
-"0 .. i:
s'õ ~ ä ~OQ0:3 'Õ
S' ~ § ~ ~CDo~~~
i: "' CD ~ ..

~fta""::i:. ~ g f; ;
êi~r+CDS

"0 08 'E ji P1

.. S. P1 0 i:.s.,. i: :: 0
CD u.. ... ::o S\ Ni:. CDo ~i: ~

-
cr...
CI-
Q't_.
P
't-
nn~
CI
nn

t)
Q
=-~t)~

:3:3ëaq£'E~
a e? g. CD :: ~ ~

ß. ~ ~ ë S. .~S\ ¡:. OQ 0
tñ e. CD g. ëa OQ ~

~Jg 5' ~ ~ ft1i
;:. 5 CD 0 0:: OQ ~ CD v. _...
:: ëa CD - 5' ~. 0
S\ CD no v. :: 0 "'~:-ë3~::~~S\"O§c:~~0::~c:t:aa§
CD CD ¿ 0 CD c:.. .co..-~,s. ~ s:'§ ~ ~
~~""OQo""o~
t: CD c: S. i-::~~ ~oa
5' 22 5' g. ~ ~ ~
g. e: § Õ ~ S' ~

~c:~oOQa~ëaCD~§.§å§ 0 ~. ~ ñ - ...
c: :: OQ ;: S\ ~ v.~ e. c: OQ a
~ OQ :: 0 r+ CD ~
S\ CD 0 "' 0 "0 t: .(i~§e-CDO~
;; c: ~ CD ~ 2-. .~CD'.~CDo .
5' 5 ëa a ~. ~ Jg. oê'a~22.c
EO::.. ~
S\ CD CD --
Š' po po ~ g- i:.
OQt"~i:~~
~§::g ~~
CD Po CD :: ¡:

f; f; ë S' š'.§
CD CD 0 OQ 'g "0

22ft~g-':~_ 0 ~... ... 0 CD 0 t"
~ ~. "' õ f; P1~ 0 :: v. i:
o' ~ S\ _. CI Po

f; v. E g ~ f;
f¡ ~ S' ~ CD:: CD~ v.

"0 i: i: c: c: - "0 S' trõ ~ i:. ~ Ci' § õ 0 x
o c: v. CD "0 Po "0 2" ë

~ ~ ~. ê.'~ ft ~ ft'ES\g~0~8-~i: 0 c:"'õ:: ~ 0
S~CD 5' ~ "g §' ~ "'

~ ~c:ss~;~ 8~CD CD 0:: p ~8
:: 0 CD r+ CD CD 8

~ v.' "':: ft ~ i: 0

~ ~ 8 s ~ E ::::o 0 :: 0 ... ~ ~ -~~~~~o~~Bi:v.....-~. 13 0 i: 8 CDi:..S\': 0 c:t;CD =. 0 13 E. P1 CD

':g..' c:i:ëav.
~ .. ET q ~ ~ ~. ~~~CD~v.ë8~
~ ~ ~.. ~g i:.S\
c:~ oF e: CD .. ~"Oo~ . "0 0
i: S\ 0 OQ ~ ~ ft (iv. 0, § ~ m 0 ~ ::o .c~""CD""
~ a: ~ P1 E5 õ" - _.c: i'b v. ~ .. CDo8 ~
~ ;:: 0 :: 8. yy 13 5'

5 c:... CDo ~ CD ~ ~(':: g,~~g,~CDå..~
o S EEOQ i: E. ~ ~o~ CD_tnP1c:CD
c: 0 ~ 0 CD ::o S' ~s:..CDfiO~..

ET c: ~ "' CD - §'~CD S' § rg š' f; 'g
!: "0 ~ c: ~ "0 5'. 0~s.g-S\õ~~""
g å a ~. ~ fi ft ã8.ëI§ E.~5'~§
S' ~ ~ E ~. ~o8 c:
5' .. ë ~OQ ~ 13 ~
g. g. å ~ ; S' å ~
'E ~ 'E ~ ~ g- ~..§

! :: § H;.. .. ETo "0
c: . 0 CD _ :='CD -- CDOQ S' 5" ê-. .. v.OQ êi

13 ii:3 0 c: S\ 0 I:c:ëa p)~
P1 c: S\ 0 v. .c CD 0 CD OQ :: b
~ ñ'. 8. CD S.~ ~ a. õ' c: ...0'' c:... 0 ~ . ~ ...:: i: :3
CD CD i:. "' .. ¡: 0 m tn "0
tt .. c: g ~ "0 p)'~ ~ .f CD 0~oi:v.;:"":: P1"Oa
CD ~ CD:3 008 c:~ ~ 8.i?s:: v. .. P1 § CD f; CD CD ~..
S' E :; ~ c: g. CD :3 :3 Õ ': 8
5' ~ g- ~ iß' ~v. :3 § g, él g :3.. 0 S\ S\ CD ~ "0
~ ~1i ~ §~~2.~§CD ~
s: a. ~ ~ ~ ~ ~ £ .~. ~ ~ ::
CD 0 S\ P1 0 CD CD::-. tn;:
j; :: g:.. E; a 5' CD 0 22¡:. 0 := S' 8 CD g¡ § "0 § c:
g i: ~ 0 E. g S\ CD c: -~ c:S' ~'"oCDa"O~~O CD~ g "' a- :;' t3 0 c: g . OQ Õ
g- :: So S' CD 0 § 0 :: OQ ~ "0:: c: CD §. g. c: ET ~ CD S'
~ ~ c: ~ CD ¿ no OQ ~ S\ OQp ~ :: CD "0 v. .c -.. 0 CD 0 ~'~..c:~~~ao~::""
~. ~ ~ ~ .. ~ CD § CD ~. c: ~
OQ.c~~22g:: c:8 ~ ~ g- E; S' CD ... ~ ~ !3' S'::
§ E.OQ S\ ~a 0 Ø3 CD _~ c:
c: a' v. .c - CD E ~ :: :: § ~i: ... 8. ~ ~ ~ ~ .. ~ Q c: a
tn :: tñ CD ...;: .c u.. ~ 0 CDCD .. ~ ~... c: CD ... 0 ..
c: e- P1 ... 2-: ¡: tn ~ 5 . ~ 0 ~
CD CD :: v. CD ~ S\ ... -':: .. P
~. c: Oe: :3 ~ CD ~~ ~ i:. S~ §v.~ O' . oF S\... tn .... ... S\ S\ OQo S. S\ CD ~ 8. ~ 8. c ~ ::o CD

~ ~ v. ~ v. ... õ' .. :: CD .E :3
:: i: ~.. - c: u.. CD

ëa i:~5"~ s:..~ 0 a CD i:
OQ i:. _ CD c: 0 i: S\ i-..~ tn 0 .. CD S\ "' r+ c: =. 81 "0

c:.: ~ S\ x - ~ ... (i 0 ~ -
5' "t ~ g: ë - g- -? e: ::. en §
OQ CD .. CD "0 § no '. ~ ~ ...- .. _ c: -.. ~ ~ o;:. v.~ ~.g 0 ~CD 0:: - "' ~ ~
e H' ET "0 :: f; § CD § p).. CD
5' 8- g. '. ~CD c: i: c::: CD ..OQ 0 5' S" EE ~ ~ ~ c: qg. CD. :: ~ ¡:. 0 ~ ~ Ø3 t: i: g S.

t: ¡: 0 õ c: .. .. ot' tn .. CDê-. CD p OQ ~ ~~. CD t. ~o ~ ... ~ ¡: ...::~~0~ ;~ ~~
c:

~

~...n rJt: ~ nn
n ~ ~.,~~ -~ t: t: ~
a.--~ UI~ ~'~ ~
~ = ~~~'~., 8
~ ffff~O
g '" ~~ ¡" t'i: = ~- = =
~ ... c.
æ~ ~
~ ~ ~
o ~ '"~ ~ ¡"
Et ~. ~
~ ~ ~
= 0 =Q.~Q.
~ffQ
~ ~ 0.. ff .,
~ i; Q.., ~ ...
~ ~ ~o .....= ~ ..... ... 0~:t.=
e ~
5.~
:t.o
=

~=~=



ST
E

PS T
O

 A
PPL

 Y
A

B
 3030

i
)
 
L
o
c
a
l
 
A
g
e
n
c
y
 
h
o
l
d
s
 
n
o
t
i
c
e
d
 
p
u
b
l
i
c
 
h
e
a
r
i
n
g
 
o
n
 
R
e
s
o
l
u
t
i
o
n
 
o
f
 
I
n
t
e
n
t
i
o
n

to draft a G
roundw

ater M
anagem

ent Plan.

2
)
 
A
f
e
r
 
h
e
a
r
i
n
g
,
 
l
o
c
a
l
 
A
g
e
n
c
y
 
d
r
a
f
t
s
 
R
e
s
o
l
u
t
i
o
n
 
o
f
 
I
n
t
e
n
t
i
o
n
 
t
o
 
a
d
o
p
t
 
a

G
roundw

ater M
anagem

ent Plan.

,;

3
)
 
P
u
b
l
i
s
h
 
R
e
s
o
l
u
t
i
o
n
 
o
f
 
I
n
t
e
n
t
i
o
n
.

~.

4
)
 
P
r
e
p
a
r
e
 
a
 
d
r
a
f
t
 
G
r
o
u
n
d
w
a
t
e
r
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
(
w
i
t
h
 
t
w
o
 
y
e
a
r
s
)
.

5
)
 
A
f
e
r
 
d
r
a
f
t
 
G
r
o
u
n
d
w
a
t
e
r
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
L
o
c
a
t
 
A
g
e
n
c
y
,

holds second noticed public hearing.

6) L
and ow

ners affected by Plan m
ay file protests to the Plan.

7
)
 
I
f
 
m
a
j
o
r
i
t
y
 
p
r
o
t
e
s
t
 
o
c
c
u
r
s
 
(
r
e
p
r
e
s
e
n
t
i
n
g
 
m
o
r
e
 
t
h
a
n
 
5
0
%
 
o
f
 
a
s
s
e
s
s
e
d

valuation of the land only, excluding structures), the G
round W

ater
M

anagem
ent Plan shall nm

 be adopted.

8
)
 
O
t
h
e
r
w
i
s
e
,
 
P
l
a
n
 
m
a
y
 
b
e
 
a
d
o
p
t
e
d
.

9) A
 L

ocal A
gency m

ay fix and collect fees and assessm
ents for

groundw
ater m

anag~rrent costs associated w
ith the im

plem
entation of

the G
roundw

ater M
anagem

ent Plan, if such authority is approved by ,
a m

ajority of votes cast in a popular election.

22



ACKNOWLEDGEMENTS

The foiiowin~ persons contrbuted to this report:

Willam R Mills Jr. Orage County Water Distct

James Goodrch San Gabriel Basin Water Quaity Authority

Dyan Whyte San Francisco Bay Regional Water Quaity Control Board

Carl Hauge Deparent of Water Resources, State of Californa

Ken Hars State Water Resources Control Board, State of Californa

Doris Betuel U.S. Environmenta Protection Agency, Region 9

Tony Lewis U.S. Environmenta Protection Agency, Region 9

Susan Whchard U.S. Environmenta Protection Agency, Region 9

Mark Leyes Orge County Water Distct

Dana Wisehar Association of Californa Water Agencies

'"

Printed at Association of Californa Water Agencies

March 1994

23



,.






