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1. Introduction

Castaic Lake Water Agency

Castaic Lake Water Agency (CLWA) was formed in 1962 as a State Water Project Contractor to
provide wholesale water supply from the State Water Project (SWP) to retail water purveyors in
the Upper Santa Clara River area, most notably to Newhall County Water District, Los Angeles
County Waterworks District No. 36, Santa Clarita Water Company and Valencia Water
Company. In 2001, as part of legislation authorizing CLWA to provide retail water service to
individual municipal customers in addition to its ongoing wholesale water supply, Assembly Bill
134 included a requirement that CLWA prepare a groundwater management plan in accordance
with the provisions of Water Code Section 10750 et seq., which was originally enacted by, and is
commonly known as, Assembly Bill 3030. This groundwater management plan has been
prepared to satisfy the requirements of AB 134 and to both complement and formalize a number
of existing water supply and water resource planning and management activities in the CLWA

service area.

The CLWA service area encompasses all of the existing and currently planned municipal water
service areas of the Upper Santa Clara River area, i.e. the suburban areas generally proximate to
the Santa Clara River in Los Angeles County, generally between hills of the San Gabriel
Mountains and the Santa Susana Mountains on the north and south, and between the Los
Angeles/Ventura County line and Lang Station on the west and east, respectively. The extent of
the CLWA service area and the geographical locations of the individual water purveyors within
the CLWA service area are illustrated in Figure 1-1.

Santa Clara River Valley Groundwater Basin, East Subbasin

The groundwater basin generally beneath the CLWA service area, identified in DWR Bulletin
118 as the Santa Clara River Valley Groundwater Basin, East Subbasin (Basin No. 4-4.07), is
comprised of two aquifer systems, the Alluvium generally underlying the Santa Clara River and
its several tributaries, and the Saugus Formation which underlies much of the entire Upper Santa
Clara River area. The mapped extent of the Santa Clara River Valley East Subbasin in Bulletin
118, which is approximately the outer extent of the Alluvium and the Saugus Formation, and its
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relationship to the extent of the CLWA service area are illustrated in Figure 1-2.

The two aquifer systems that comprise the groundwater basin are described in detail in this plan.
For purposes of this plan, the groundwater basin is encompassed by the CLWA service area, and
CLWA is the logical public water supply agency to prepare and implement a groundwater
management plan for the Santa Clara River Valley East groundwater subbasin.

Overview of Water Requirements and Supplies

Historically, while development of local water supplies dates back at least 100 years, the earliest
complete records of water use in the basin date from the late 1940's, when practically all water
demand was for agricultural use. From that time through the early 1960's, agricultural water use,
which was solely supplied by local groundwater, ranged from about 27,000 to about 42,000 acre-
feet per year (afy). Over the succeeding three decades, agricultural water use progressively
declined, into the range of about 8,000 to 10,000 afy, followed by a slight increase into the range
of about 12,000 to 15,000 afy over the last ten years. Current projections are for agricultural
water use to substantially decline, to about 7,000 afy, over the next 20 years.

Significant municipal water use in the basin did not begin until the early 1960's, when municipal
uses, which were met exclusively at that time by local groundwater, were in the range of about
5,000 to 10,000 afy. By 1980, when supplemental surface water from the State Water Project
(SWP) began to be imported to the basin, municipal water demands had increased to about
22,000 afy. Since then, municipal water demands have further increased, to their current level of
about 61,000 afy, about 60 percent of which is supplied by SWP water, with the balance supplied
by local groundwater. Current projections are for municipal water requirements to increase to
about 106,000 afy over the next 20 years.

Historical and projected water requirements and supplies in the basin are discussed in more detail
in Section IV of this Plan.

Water Code Section 10750 et. seq.
In 1992, the California State Legislature adopted Assembly Bill 3030 (AB 3030); that legislation

was subsequently incorporated into the Water Code, Section 10750 et seq., to encourage local
public agencies/water purveyors to adopt a formal plan to manage groundwater resources within

s
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their jurisdictions. Within the scope of Water Code Section 10753.8, a local groundwater
management plan can potentially include up to twelve specific components. Although the plan
need not be restricted to those specific components, the listed components are quite broad and
cover essentially all of the groundwater management elements which are part of this plan or are
likely to be considered for implementation into this plan in the foreseeable future. To a
considerable extent, a number of the groundwater management activities listed in Water Code
Section 10753.8 have been implemented in the Santa Clara River Valley East groundwater
subbasin as part of an organized effort by the local municipal water purveyors, including CLWA,
to manage the groundwater basin within its sustainable yield for the benefit of local water supply,
and also to integrate management of the basin with the management of surface and groundwater
immediately downstream on the Santa Clara River, in this case specifically with United Water
Conservation District in Ventura County, as discussed in more detail herein.

The potential components of a groundwater management plan listed in Water Code Section
10753.8 include:

* the control of saline water intrusion.

« identification and management of wellhead protection areas and recharge areas.

+ regulation of the migration of contaminated groundwater.

« the administration of a well abandonment and well destruction program.

« mitigation of conditions of overdraft.

« replacement of groundwater extracted by water producers.

* monitoring of groundwater levels and storage.

« facilitating conjunctive use operations.

+ identification of well construction policies.

» the construction and operation by the local agency of groundwater contamination
cleanup, recharge, storage, conservation, water recycling, and extraction projects.

+ the development of relationships with state and federal regulatory agencies.

* the review of land use plans and coordination with land use planning agencies to assess

activities which create a reasonable risk of groundwater contamination.

In 2002, the Legislature adopted Senate Bill 1938 (SB 1938) to amend and add to Water Code
Section 10750 et seq. regarding the implementation of local groundwater management plans.
While the provisions of SB 1938 did not alter the potential components of a local groundwater
management plan, as listed above, it did add the following notable provisions:
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* The local agency, in preparing a groundwater management plan, shall make available to
the public a written statement describing how interested parties may participate in
developing the plan; for purposes of carrying out the preceding requirement, the local
agency may appoint, and consult with, a technical advisory committee consisting of
interested parties. AB 134 actually anticipated this last item by requiring CLWA to
form an Advisory Committee to review its Plan. The membership of the Advisory
Committee was specified to consist of one representative from each retail water
purveyor within CLWA and one representative from each groundwater producer within
CLWA who pumped more than 100 acre-feet in the preceding water year (2000). In
conformance with that requirement, CLWA formed an Advisory Committee consisting
of representatives from the following organizations, who collectively fulfill the
description of the membership specified in AB134:

+ CLWA Santa Clarita Water Division

* Los Angeles County Sheriff’s Department

* Los Angeles County Waterworks District No. 36
* Newhall County Water District

* Newhall Land and Farming Company

* Robinson Ranch

» Valencia Water Company

* In order to qualify for funding assistance for groundwater projects or groundwater
quality projects, for funds administered by DWR, a local agency must accomplish all

the following relative to groundwater management:

- prepare and implement, or participate in, or consent to be subject to, a
groundwater management plan, a basin-wide management plan, or other
integrated regional water management program or plan that meets the

provisions listed below.

- include groundwater management components that address monitoring and
management of water levels, groundwater quality degradation, inelastic land
subsidence, and changes in surface flows and quality that either affect
groundwater or are affected by groundwater pumping.



- include provisions to cooperatively work with other public (and presumably
private) entities whose service area or boundary overlies the groundwater
basin.

- include mapping of the groundwater basin, as defined in DWR’s Bulletin 118,
and the boundaries of the local agency subject to the plan, plus the boundaries
of other local agencies that overlie the basin.

- adopt monitoring protocols designed to detect changes in groundwater levels,
groundwater quality, inelastic land subsidence (for basins where subsidence
has been identified as a potential problem), and flow and quality of surface
water that either directly affect groundwater, or are directly affected by
groundwater pumping.

Of the potential groundwater management activities listed in Water Code Section 10753.8, those
already being investigated and actively implemented as part of less formal groundwater
management by the purveyors include avoidance of overdraft, implementation of conjunctive
use, monitoring of groundwater levels and quality, initiation of groundwater contamination
control, analysis of basin yield for ongoing avoidance of overdraft, and annual analysis and
reporting on basin conditions. The historic focus of informal groundwater management in the
Santa Clara River Valley East groundwater subbasin has been on water supply, quantity and
quality, to avoid conditions of overdraft, primarily by augmenting local groundwater supplies
with a supplemental, imported surface water supply from the State Water Project. More recently,
efforts have been added to include ongoing monitoring and the compilation of data into a data
management system that is integrated with a comparable database system for the downstream
surface water resources and groundwater basins on the Santa Clara River. Recent efforts have
also included initiation of a process to develop a numerical groundwater flow model of the basin
for analysis of basin response to various water supply, recharge, and conjunctive use
management alternatives that might be applicable for the basin. The potential groundwater
management provisions not historically implemented have been those more focused on
groundwater contamination; however, very recent activities have added this component to local
groundwater management as a result of impacts on several municipal water supply wells from a
former munitions manufacturing site in the basin, as discussed in more detail herein.

In summary, in many respects, the local municipal water purveyors, including CLWA, have
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already begun developing and implementing important parts of a formal local groundwater
management program as part of developing reliable water supplies for in-basin needs. To ensure
the reliability of the groundwater component of water supplies to meet existing and projected
demands, those parts of local groundwater management planning already include monitoring,
formulation of a data base, and integration with the database for adjoining downstream basins,
analysis of groundwater conditions and annual reporting on water conditions in the basin,
initiation of groundwater flow modeling, ongoing conjunctive use of local groundwater and
imported SWP supplies, and initiation of investigation and control of localized groundwater
contamination. The groundwater management plan described herein can be envisioned as a
formalization, and some expansion, of those ongoing management efforts in the Santa Clara
River Valley East groundwater subbasin.

The balance of this plan is organized to first establish a set of management objectives, or goals,
for the basin; to then describe existing groundwater basin conditions, including areas of concern
and identified problems; to present historical and projected water demands in the basin; and to
finally present a set of groundwater management actions which, in aggregate, are the elements of

this groundwater management plan.



1l. Management Objectives (Goals) for the Basin

Prior to 1980, all water supplies in the Upper Santa Clara River Area were developed from local
groundwater. Since 1980, the major water purveyors within the CLWA service area have
developed their water supplies from a combination of local groundwater and imported
supplemental surface water from the State Water Project (SWP). CLWA is the state SWP
Contractor which holds the contract for SWP water. CLWA also operates the treatment and
distribution system for delivery of SWP water to the local purveyors. Some imported SWP water
has historically been delivered for non-municipal uses although, in aggregate, total non-
municipal uses have been almost negligible (less than one percent).

A relatively small fraction of water supply in the area is still devoted to agricultural and other
irrigation, and essentially all of that remains developed from groundwater. Over the last two
decades, that use has been in a range between about 10,000 and 17,000 acre-feet per year.

The development and importation of a supplemental surface water supply from the State Water
Project represents the first of a number of water resource and water supply management actions,
all of which are formalized in this plan, aimed at what can be considered to be the overall goals
or objectives for the basin. In no priority, those management objectives for the basin can be
expressed as follows:

1. Development of an integrated surface water, groundwater, and recycled water supply
to meet existing and projected demands for municipal, agricultural, and other water
supply; since pumpage for other uses is from the same aquifer system, this objective
includes agricultural, small community, non-agricultural irrigation, and individual
domestic uses.

2. Assessment of groundwater basin conditions to determine a range of operational yield
values that will make use of local groundwater conjunctively with SWP and recycled
water to avoid groundwater overdraft and the undesirable effects associated with it.

In effect, this objective equates to more detailed quantification of the yield of the
basin in order to continue to avoid overdraft, consistent with what has historically

been the case in the basin. In addition to avoiding the traditional overdraft symptoms
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and effects, e.g. chronic water level decline, loss of groundwater storage, onset of land
subsidence, groundwater quality degradation, a corresponding basin objective is to
manage groundwater levels and associated groundwater discharge to the Santa Clara
River at the west end of the basin, and thus not adversely impact surface and
groundwater discharges to the downstream basin(s).

3. Preservation of groundwater quality for beneficial use in the basin, and for beneficial
use of surface water and groundwater discharges from the basin. Included in this
management goal will be the active characterization and solution of any groundwater
contamination problems, through cooperation with responsible parties or through
independent action if timely action by responsible parties is not forthcoming and the
preceding management objectives are thereby impacted or constrained.

4. Preservation of interrelated surface water resources. Included in this management
goal will be the maintenance of appropriate surface water flows and non-degradation
of surface water quality as a result of managing groundwater conditions to meet the

other management goals for the basin.

Quantitatively, the preceding goals translate into general preservation of groundwater levels and
quality in the Alluvial aquifer system consistent with the last 30 years, including fluctuations
through seasonal demands and local hydrologic variations (wet and dry periods). As discussed in
more detail in the next chapter, the hydrogeologic setting in the area has resulted in smaller
Alluvial groundwater level fluctuations toward the western half of the basin (generally west of
Bouquet Canyon), and larger fluctuations to the east. However, largely due in part to the
importation of supplemental surface water over the last 20 years, and the integrated or
conjunctive use of that supplemental water with local groundwater, there has been no chronic
decline in groundwater levels or storage. A continuation of such basin conditions, possibly
complemented by management actions to decrease the historical water level fluctuations in the
eastern part of the basin, will accomplish the second basin objective (continued avoidance of
overdraft as has been the ongoing historical condition in the basin) while continuing to utilize
local groundwater to meet part of projected water requirements. Corresponding management
actions to sustain recharge and not overdraft groundwater storage will accomplish the third basin
objective by replenishing the aquifer system with sufficient water to sustain what has been
generally consistent quality of groundwater on a long-term basis.
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In general, the same goals of preservation of groundwater levels and quality pertain to the Saugus
Formation as well as to the Alluvium. However, while those goals are generally expected to
equate to Alluvial pumping rates comparable to recent historical pumping, the Saugus Formation
may be intermittently utilized at higher than historical pumping rates for dry-period and/or
emergency water supply. Interpretation of historical pumping fluctuations and corresponding
aquifer response suggests that such intermittent utilization of a small fraction of the Saugus’
large storage capacity can successfully contribute to a firming of local water supplies while still
accomplishing all the management objectives listed above, primarily via reduction in Saugus
pumping during wet-normal conditions, possibly complemented by management actions to

accelerate recharge of the Saugus.



I11. Groundwater Basin Conditions

Occurrence of Groundwater

Groundwater in the Santa Clara River Valley East groundwater subbasin occurs in two aquifer
systems, the Alluvium associated with the Santa Clara River and its tributaries, and the Saugus
Formation. There are also some scattered outcrops of Terrace deposits in the basin that likely
have the capacity to contain limited amounts of groundwater; however, since these deposits are
located in limited areas that are situated at elevations above the regional water table and are also
of limited thickness, they are of no practical significance as aquifers and have consequently not
been developed for water supply.

The Alluvial aquifer system, of Quaternary to Holocene (Recent) geologic age, consists primarily
of stream channel and flood plain deposits of the Santa Clara River and its tributaries. The
Alluvium is deepest along the center of the present river channel, with a maximum thickness of
about 200 feet near the area known as Saugus. It thins toward the flanks of the adjoining hills
and toward the eastern and western boundaries of the basin and, in the tributaries, becomes a
mere veneer in their upper reaches. The spatial extent of the Alluvium throughout the basin is
illustrated in Figure 3-1.

The Alluvium is the most permeable of the local aquifer units. Based on well yields and aquifer
testing, transmissivity values in the range of 50,000 to 500,000 gallons per day per foot (gpd/ft)
have been reported for the Alluvium, with the higher values where the Alluvium is thickest in the
center of the valley and generally west of Bouquet Canyon (Slade 1986 and 2002). The amount
of groundwater in storage can vary considerably because of the effects of recharge, discharge and

pumping from the aquifer. The maximum storage capacity of the Alluvium has been estimated
to be about 240,000 acre-feet (af) (Slade, 1986 and 2002).

The Saugus Formation, of Pliocene to Pleistocene geologic age, has traditionally been divided
into two stratigraphic units: the lowermost, geologically older Sunshine Ranch member, which is
of mixed marine to terrestrial (non-marine) origin; and the overlying, or upper, portion of the
Formation which is entirely terrestrial in origin. The Sunshine Ranch Member of the Saugus
Formation has a maximum thickness of about 3,000 to 3,500 feet in the central part of the valley;

=10-
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however, due to its marine origin and fine-grained nature, it is not considered to be a viable
source of groundwater for municipal or other comparable supply. Above the Sunshine Ranch
Member, the Saugus Formation is coarser grained, consisting mainly of lenticular beds of
sandstone and conglomerate that are interbedded with lesser amounts of sandy mudstone, which
were deposited in stream channels, flood plains, and alluvial fans by one or more ancestral
drainage systems in the valley. The sand and gravel units that represent aquifer materials in the
upper part of the Saugus Formation are generally located between depths of about 300 and 2,500
feet. The spatial extent of the Saugus Formation throughout the basin is illustrated in Figure 3-1.

While much thicker and more spatially extensive throughout the basin when compared to the
Alluvium, and while significant in terms of groundwater storage and individual well capacity, the
Saugus Formation has typically lower values of transmissivity, in the range of 80,000 to 160,000
gpd/ft, with the higher values in the upper portions of the Formation (Slade, 1988 and 2002).

The storage capacity of the Saugus has most recently been estimated to be 1.65 million acre-feet
between depths of 300 feet and 2,500 feet (or the base of the Saugus or the base of fresh water if
shallower than 2,500 ft.) (Slade, 2002).

Historical Groundwater Development

Of the two aquifer systems in the basin, the predominant development of groundwater for
agricultural and municipal water supply has historically been from the Alluvium, a condition that
remains the case at present. Prior to 1980, all water supply in the valley was developed from
local groundwater; since 1980, local groundwater has been supplemented by imported surface
water from the State Water Project. Details of historical water requirements, and water supplies
to meet those requirements, are discussed and illustrated in Chapter IV of this Plan.

In general, over the last two decades, since the inception of SWP deliveries in 1980, total
pumpage from the Alluvium has ranged from a low of about 20,000 afy (in 1983) to slightly
more than 43,000 afy (in 1999). For comparison, agricultural pumpage from the Alluvium
throughout the 1950's was consistently in the range of about 33,000 to 41,000 afy. During that
same time, municipal pumpage was quite small, less than 4,000 afy. Overall, over the last two
decades, there has been a change in municipal/agricultural pumping distribution, toward a
slightly higher fraction for municipal water supply (from about 50% to nearly 60% of alluvial
pumpage) which is indicative of the general land use changes in the area.

11
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Since 1980, total pumpage from the Saugus Formation has ranged between about 3,850 afy and
nearly 15,000 afy; average pumpage over that period has been about 6,900 afy. The great
majority of pumpage from the Saugus is for municipal supply (nearly 6,300 afy, or 92 percent, on
average). For comparison, although historical Saugus pumping records prior to 1980 are limited,
there appears to have been essentially no pumping from the Saugus prior to 1960 (on the order of
about 100 af in most years, beginning in 1948), and some increased pumping for agricultural
water supply beginning in about 1962 (about 900 af). The largest amount of agricultural
pumping from the Saugus was during the mid-1960's, when annual Saugus pumpage was about
3,000 af. Agricultural pumping from the Saugus declined to near zero by the late 1970's, but has
been generally in the 500 to 1,000 afy range since 1982. There was no Saugus pumpage for
municipal supply in the early 1960's; limited data suggests that municipal pumping from the
Saugus began in the 1970's, and reached nearly 5,000 afy by 1980-81. The most significant
period of Saugus pumpage was 1991 through 1994, when pumpage ranged from 10,600 afy to
nearly 15,000 afy and averaged over 12,000 afy, during which time SWP water deliveries were
reduced at the end of extended drought conditions.

Groundwater Monitoring Network and Program

There is no formal groundwater monitoring network of wells for groundwater level
measurements and/or groundwater quality sampling in the basin. Consequently, one component
of this Plan is to formalize both a network of wells for groundwater monitoring and a program
for water level measurements, water quality sampling, and other pertinent groundwater data
collection (Primary Plan Element 1). Despite the lack of an existing formal groundwater
monitoring network and program, however, there is a significant amount of historical
groundwater data, some of which dates back into the 1940's, on which to base reasonable
assessments of groundwater conditions in the basin. For example, groundwater level
measurements have been made over varying periods of record in a total of 154 wells, mostly
alluvial wells, throughout the basin. Similarly, groundwater quality data, consisting of varying
numbers of constituents analyzed, are available from some wells, but a much smaller number
than is the case for groundwater level data. These data, along with direct measurements or
indirect estimates of pumpage, primarily from high capacity municipal and agricultural wells,
allow for analysis of groundwater basin conditions, as discussed in this Plan, and also provide the
bases on which a groundwater model can be developed (Primary Plan Element 3) and on which
various management criteria such as operational yield, baseline groundwater quality, etc. can be

determined (Primary Plan Elements 3, 6, etc.).
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Groundwater Levels and Storage

Groundwater level data in various parts of the basin illustrate basin response to the historical
pumpage from the Alluvium. Organized into hydrograph form (depth to groundwater or
groundwater elevation vs. time), historical groundwater levels were lower in the 1950's and 60's
than current levels in the middle to western part of the basin, logically in response to the higher
pumpage of the 1950's before the importation of SWP water and the associated increase in return
flows to the river that have augmented groundwater recharge in that part of the basin.
Groundwater levels in those areas notably recovered as pumpage declined through the 1960's and
1970's. They have subsequently sustained generally high levels for much of the last 30 years,
with two dry-period exceptions: mid-1970's and late 1980's - early 1990's; recoveries to previous
high groundwater levels have followed both of those dry-period declines. Based on this data,
there is no evidence of any historic or recent trend toward permanent water level or storage
decline. In general, throughout the Alluvium, groundwater levels have been generally higher
over the last 30 years than was consistently the case for the preceding 20 years (1950's - 60's).

During the last 20 to 30 years, in essentially all the alluvial portions of the basin, groundwater
levels have fluctuated from near the ground surface when the basin is full, to as much as 100 feet
lower during intermittent dry periods of reduced recharge. Selected hydrographs of groundwater
elevations illustrate the above described conditions throughout the basin. Figure 3-2 illustrates
groundwater level conditions and trends at multiple locations in the Alluvium along the main
channel of the Santa Clara River, from east near the mouth of Sand Canyon, to the area between
Mint Canyon and Bouquet Canyon, to farther west immediately below the mouth of Bouquet
Canyon. Similar long-term conditions are evident in the tributary canyons.

A comment about some of the groundwater fluctuations illustrated in Figure 3-2 is appropriate
since they are illustrative of the most substantial intermittent changes in the basin. As noted
above, the Alluvium has historically experienced a number of alternating wet and dry hydrologic
conditions as illustrated in Figure 3-2. Since the Alluvium is thinner to the east, the fluctuations
in water levels of 75 to 100 feet impact well yields and pumping capacities when water levels are
occasionally lower. When that occurs, as is currently the case due to locally dry hydrologic
conditions, the affected purveyors shift a portion of their water demands to imported SWP water,
thus reducing pumpage and reducing drawdown of water levels. Recovery of groundwater levels
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and storage occurs upon a return of stream flow to contribute to natural recharge.

Depending on the period of available data, all the hydrographs of alluvial groundwater levels
show the same general picture: recent (last 30 years) groundwater levels are generally higher than
over the preceding 20 years. In some locations, there are intermittent dry-period declines (and an
associated use of some groundwater from storage) followed by wet-period recoveries (and
associated refilling of storage space). On a long-term basis, whether over the last 20 years since
the inception of conjunctive use via importation of SWP water, or over the last 40 to 50 years,
the Alluvium shows no signs of water level-related overdraft, i.e., no trend toward decreasing
groundwater levels and storage, a condition that is intended to be maintained via implementation
of this Plan, e.g. via Primary Plan Elements 3 and 5.

Unlike the Alluvium, there are limited Saugus water level data; however, the limited data
indicate that, although there have been seasonal water level changes in response to pumpage, the
long-term trend in the Saugus (over the last 35 to 40 years) has been one of relative groundwater
level stability (see, for example, Figure 3-2). There is no trend toward a sustained decline in
Saugus water levels or storage that would be indicative of overdraft.

Land subsidence as a result of groundwater extractions is a concern in a number of groundwater
basins in California. The potential for land subsidence caused by groundwater extractions
derives from a combination of the geologic makeup of the aquifer materials and the history of
groundwater level fluctuations. In the Santa Clara Valley East Subbasin, the most notable
groundwater level fluctuations have occurred in the Alluvium to the east of Bouquet Canyon,
with the greatest fluctuations (up to nearly 100 feet) recorded in the vicinity of Sand Canyon.
Fortunately, those fluctuations have been intermittent, and have varied directly with local wet
and dry conditions. From a subsidence perspective, they have also fluctuated in an unconfined
aquifer that is comprised of essentially all coarse-grained material. The lack of any significant
fine-grained material in the aquifer where groundwater levels have fluctuated results in two
notable local conditions in regards to subsidence: there is no recorded historical subsidence or
indirect evidence of its occurrence, i.e. subsidence-related impacts on surface structures, drainage
facilities, etc.; and there is minimal potential for inelastic subsidence to occur in response to
ongoing groundwater level fluctuations in the Alluvium.

The Saugus Formation contains a greater fraction of fine-grained material interbedded with the
coarser aquifer materials that yield water to wells. Consequently, the Saugus has a greater
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potential to undergo consolidation, with attenuant subsidence impacts at the ground surface, if
groundwater levels are substantially lowered for long time periods. Historical Saugus pumping
has not caused such conditions to occur. Current water supply planning, as described in this
Plan, is to rely on the Saugus Formation for a relatively small component of water supply on an
ongoing basis, with intermittent increased pumping during dry periods.

The long-term objective for groundwater management, as described in this Plan, is to not
overdraft either the Alluvium or the Saugus, i.e. to not chronically lower groundwater levels.
Satisfaction of the latter objective will have the correlative impact of minimizing the potential for
inelastic land subsidence attributable to pumping from the Saugus Formation; combined with the
lack of fine-grained material in the Alluvium, satisfaction of that objective will also have the
correlative impact of ensuring the improbability of any subsidence attributable to pumping from
that aquifer.

Groundwater Quality

Groundwater quality is, or course, a key factor in assessing both the Alluvial aquifer and the
Saugus Formation as municipal and agricultural water supplies. At present, however, there is no
convenient long-term record of water quality, i.e. water quality data in one or more wells that
span several decades and continue to the present. Thus, in order to examine a long-term record
of water quality in the Alluvium, an integration of individual records from several wells,
completed in the same aquifer materials and in close proximity to each other, can be used to
generally show long-term trends in groundwater quality. Figure 3-3 illustrates groundwater
quality conditions and trends at multiple locations in the Alluvium along the main channel of the
Santa Clara River from the area near the mouth of Mint Canyon, to areas immediately above and
near the mouth of Bouquet Canyon, to the area below San Francisquito Canyon. Based on these
records of groundwater quality, there have been historical fluctuations in concentrations of total
dissolved solids (TDS), as well as corresponding fluctuations of individual constituents of TDS.
In general, however, and similar to groundwater levels, there has been no long-term trend toward
groundwater quality degradation.

Groundwater quality variations are common throughout the Alluvium and generally correlate
inversely with precipitation and stream flow: wet periods have produced substantial recharge of
higher quality (low TDS) water and dry periods have resulted in the notable declines in water
levels described above, with a corresponding increase in TDS (and individual component
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constituents) in the deeper parts of the Alluvium.

Due to a much more limited number of wells and the limited spatial extent of groundwater
development in the Saugus Formation, long-term Saugus groundwater quality data are not
sufficiently extensive to permit any sort of basin-wide analysis or assessment of pumping-related
impacts on quality. Based on the most complete historical record, over the last 35 years,
however, groundwater quality in the Saugus has remained generally constant. The Saugus
Formation is, on a groundwater quality basis, a viable agricultural and municipal water supply.

The most notable groundwater quality issue in the basin centers around the detection and impact
of perchlorate on several Saugus wells and one Alluvial well in the central part of the basin near
the location of the former Whittaker Bermite facility, which is immediately southeast of the
confluence of the main Santa Clara River and its South Fork tributary. In 1997, routine water
quality sampling detected the presence of perchlorate in four municipal wells completed in the
Saugus Formation (CLWA Santa Clarita Water Division Saugus Wells 1 and 2, Newhall County
Water District Well 11, and Valencia Water Company Well 157). While there remains no
primary or secondary drinking water standard for perchlorate, and although only some of the
detected concentrations of perchlorate in the Saugus wells exceeded the Action Level established
by the State Department of Health Services at that time (18 ug/l), all those wells were inactivated
by their respective owners after detection of perchlorate; those wells remain out of municipal

water supply service since then.

More recently, in late 2002, routine water quality sampling of Alluvial wells detected perchlorate
in one of them (CLWA Santa Clarita Water Division Stadium Well) at a concentration which
slightly exceeds the current Action Level (4 ug/l). This well has also been voluntarily
inactivated, and remains removed from municipal water supply service.

This Plan, notably through Primary Plan Elements 1, 6 and 8, is intended to incorporate both
short-term and long-term groundwater quality considerations in the management of the
groundwater basin in order to formalize groundwater quality monitoring and assessment, to
investigate and correct groundwater contamination problems, and to preserve or improve
groundwater quality for ongoing water supply as well as for avoiding adverse water quality
impacts on interconnected surface waters.
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Areas of Concern and Identified Problems

A number of concerns have been expressed about groundwater conditions in the basin. While
not all of the expressed concerns have been substantiated, they are listed and briefly discussed
here, and they are addressed in the management objectives for the basin, intended to be achieved
via implementation of the various primary and secondary elements in this Plan.

At present, the most notable concern in the basin is the impact of perchlorate contamination on a
number of municipal water supply wells, thus affecting the available pumping capacity from
some municipal wells. While perchlorate impacts on a few wells do not preclude the ability to
pump groundwater in accordance with existing water supply plans, activities to characterize the
contamination, and ultimately to control it and treat it, have been initiated in order to return the
impacted wells’ pumping capacity to water supply service. Primary Element 8 is included in this
Plan to formalize the addressing of groundwater contamination issues in the basin.

Concern has also been expressed that groundwater development in the basin will adversely
impact the quantity and/or quality of surface flows leaving the basin via the Santa Clara River.
Such concern extends to the potential impact on groundwater in the next downstream basin,
the Piru Basin in Ventura County. While there are no established provisions regarding surface
flows out of the Santa Clara River Valley East subbasin, Primary Element 2 is included in this
Plan to formally address the monitoring and management of surface water flows and quality
within, and flowing out of, the basin. Some work is already ongoing related to this area of
concern via a Memorandum of Understanding (MOU) among CLWA, other retail water
purveyors within CLWA’s service area, and United Water Conservation District, which manages
surface water and groundwater in the downstream basins on the Santa Clara River in Ventura
County. That cooperative effort, which is incorporated into this Plan via Primary Element 9,
includes integration of databases, development of a numerical groundwater flow model, and
interpretation and reporting on surface water and groundwater conditions.

A third expressed concern in the basin, is that groundwater is already overdrafted. Associated
with that expressed concern is a related issue that reliance on overdrafted groundwater results in
an overstated water supply in the basin. As discussed earlier in this section, long-term
groundwater levels, storage, and quality all indicate the basin is in balance (i.e., no overdraft
exists). As also discussed above, the importation of supplemental surface water over the last 23
years, and the associated initiation of conjunctive use operations have directly resulted in an
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overall adequacy of water supplies while sustaining an undepleted groundwater supply. Primary
Elements 3, 4 and 5 are key parts of this Plan to more formally quantify the yield of the
groundwater basin, and to continue to meet overall water requirements via continuation of
conjunctive use of local groundwater with imported supplemental surface water, ultimately
complemented by integration of recycled water for non-potable water supply (Primary Element
7}

Finally with regard to areas of concern in the basin, the historically larger fluctuations in the
castern part of the basin have been highlighted for their impacts on private wells in that area.
Some focused study has been done to address whether certain pumping directly affects private
wells in Sand Canyon; its conclusions were that such direct effects were not occurring.
Subsequently, a nearby development contracted for delivery of up to 120 acre-feet of imported
SWP water from CLWA in order to reduce its use of groundwater for domestic and irrigation
water supply. Primary Element 1 is partly intended to acquire site-specific data regarding private
wells, their locations, the aquifers in which they are completed, their yields and pumping
capacities as well as their quality, and their water level records. Primary Element 3 is partly
intended to analyze such data in order to assess whether local aquifer depletion is occurring and,
if so, what remedy is appropriate.
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I11. Groundwater Basin Conditions

Occurrence of Groundwater

Groundwater in the Santa Clara River Valley East groundwater subbasin occurs in two aquifer
systems, the Alluvium associated with the Santa Clara River and its tributaries, and the Saugus
Formation. There are also some scattered outcrops of Terrace deposits in the basin that likely
have the capacity to contain limited amounts of groundwater; however, since these deposits are
located in limited areas that are situated at elevations above the regional water table and are also
of limited thickness, they are of no practical significance as aquifers and have consequently not
been developed for water supply.

The Alluvial aquifer system, of Quaternary to Holocene (Recent) geologic age, consists primarily
of stream channel and flood plain deposits of the Santa Clara River and its tributaries. The
Alluvium is deepest along the center of the present river channel, with a maximum thickness of
about 200 feet near the area known as Saugus. It thins toward the flanks of the adjoining hills
and toward the eastern and western boundaries of the basin and, in the tributaries, becomes a
mere veneer in their upper reaches. The spatial extent of the Alluvium throughout the basin is
illustrated in Figure 3-1.

The Alluvium is the most permeable of the local aquifer units. Based on well yields and aquifer
testing, transmissivity values in the range of 50,000 to 500,000 gallons per day per foot (gpd/ft)
have been reported for the Alluvium, with the higher values where the Alluvium is thickest in the
center of the valley and generally west of Bouquet Canyon (Slade 1986 and 2002). The amount
of groundwater in storage can vary considerably because of the effects of recharge, discharge and

pumping from the aquifer. The maximum storage capacity of the Alluvium has been estimated
to be about 240,000 acre-feet (af) (Slade, 1986 and 2002).

The Saugus Formation, of Pliocene to Pleistocene geologic age, has traditionally been divided
into two stratigraphic units: the lowermost, geologically older Sunshine Ranch member, which is
of mixed marine to terrestrial (non-marine) origin; and the overlying, or upper, portion of the
Formation which is entirely terrestrial in origin. The Sunshine Ranch Member of the Saugus
Formation has a maximum thickness of about 3,000 to 3,500 feet in the central part of the valley;
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however, due to its marine origin and fine-grained nature, it is not considered to be a viable
source of groundwater for municipal or other comparable supply. Above the Sunshine Ranch
Member, the Saugus Formation is coarser grained, consisting mainly of lenticular beds of
sandstone and conglomerate that are interbedded with lesser amounts of sandy mudstone, which
were deposited in stream channels, flood plains, and alluvial fans by one or more ancestral
drainage systems in the valley. The sand and gravel units that represent aquifer materials in the
upper part of the Saugus Formation are generally located between depths of about 300 and 2,500
feet. The spatial extent of the Saugus Formation throughout the basin is illustrated in Figure 3-1.

While much thicker and more spatially extensive throughout the basin when compared to the
Alluvium, and while significant in terms of groundwater storage and individual well capacity, the
Saugus Formation has typically lower values of transmissivity, in the range of 80,000 to 160,000
gpd/ft, with the higher values in the upper portions of the Formation (Slade, 1988 and 2002).

The storage capacity of the Saugus has most recently been estimated to be 1.65 million acre-feet
between depths of 300 feet and 2,500 feet (or the base of the Saugus or the base of fresh water if
shallower than 2,500 ft.) (Slade, 2002).

Historical Groundwater Development

Of the two aquifer systems in the basin, the predominant development of groundwater for
agricultural and municipal water supply has historically been from the Alluvium, a condition that
remains the case at present. Prior to 1980, all water supply in the valley was developed from
local groundwater; since 1980, local groundwater has been supplemented by imported surface
water from the State Water Project. Details of historical water requirements, and water supplies
to meet those requirements, are discussed and illustrated in Chapter IV of this Plan.

In general, over the last two decades, since the inception of SWP deliveries in 1980, total
pumpage from the Alluvium has ranged from a low of about 20,000 afy (in 1983) to slightly
more than 43,000 afy (in 1999). For comparison, agricultural pumpage from the Alluvium
throughout the 1950's was consistently in the range of about 33,000 to 41,000 afy. During that
same time, municipal pumpage was quite small, less than 4,000 afy. Overall, over the last two
decades, there has been a change in municipal/agricultural pumping distribution, toward a
slightly higher fraction for municipal water supply (from about 50% to nearly 60% of alluvial
pumpage) which is indicative of the general land use changes in the area.
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Since 1980, total pumpage from the Saugus Formation has ranged between about 3,850 afy and
nearly 15,000 afy; average pumpage over that period has been about 6,900 afy. The great
majority of pumpage from the Saugus is for municipal supply (nearly 6,300 afy, or 92 percent, on
average). For comparison, although historical Saugus pumping records prior to 1980 are limited,
there appears to have been essentially no pumping from the Saugus prior to 1960 (on the order of
about 100 af in most years, beginning in 1948), and some increased pumping for agricultural
water supply beginning in about 1962 (about 900 af). The largest amount of agricultural
pumping from the Saugus was during the mid-1960's, when annual Saugus pumpage was about
3,000 af. Agricultural pumping from the Saugus declined to near zero by the late 1970's, but has
been generally in the 500 to 1,000 afy range since 1982. There was no Saugus pumpage for
municipal supply in the early 1960's; limited data suggests that municipal pumping from the
Saugus began in the 1970's, and reached nearly 5,000 afy by 1980-81. The most significant
period of Saugus pumpage was 1991 through 1994, when pumpage ranged from 10,600 afy to
nearly 15,000 afy and averaged over 12,000 afy, during which time SWP water deliveries were
reduced at the end of extended drought conditions.

Groundwater Monitoring Network and Program

There is no formal groundwater monitoring network of wells for groundwater level
measurements and/or groundwater quality sampling in the basin. Consequently, one component
of this Plan is to formalize both a network of wells for groundwater monitoring and a program
for water level measurements, water quality sampling, and other pertinent groundwater data
collection (Primary Plan Element 1). Despite the lack of an existing formal groundwater
monitoring network and program, however, there is a significant amount of historical
groundwater data, some of which dates back into the 1940's, on which to base reasonable
assessments of groundwater conditions in the basin. For example, groundwater level
measurements have been made over varying periods of record in a total of 154 wells, mostly
alluvial wells, throughout the basin. Similarly, groundwater quality data, consisting of varying
numbers of constituents analyzed, are available from some wells, but a much smaller number
than is the case for groundwater level data. These data, along with direct measurements or
indirect estimates of pumpage, primarily from high capacity municipal and agricultural wells,
allow for analysis of groundwater basin conditions, as discussed in this Plan, and also provide the
bases on which a groundwater model can be developed (Primary Plan Element 3) and on which
various management criteria such as operational yield, baseline groundwater quality, etc. can be

determined (Primary Plan Elements 3, 6, etc.).
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Groundwater Levels and Storage

Groundwater level data in various parts of the basin illustrate basin response to the historical
pumpage from the Alluvium. Organized into hydrograph form (depth to groundwater or
groundwater elevation vs. time), historical groundwater levels were lower in the 1950's and 60's
than current levels in the middle to western part of the basin, logically in response to the higher
pumpage of the 1950's before the importation of SWP water and the associated increase in return
flows to the river that have augmented groundwater recharge in that part of the basin.
Groundwater levels in those areas notably recovered as pumpage declined through the 1960's and
1970's. They have subsequently sustained generally high levels for much of the last 30 years,
with two dry-period exceptions: mid-1970's and late 1980's - early 1990's; recoveries to previous
high groundwater levels have followed both of those dry-period declines. Based on this data,
there is no evidence of any historic or recent trend toward permanent water level or storage
decline. In general, throughout the Alluvium, groundwater levels have been generally higher
over the last 30 years than was consistently the case for the preceding 20 years (1950's - 60's).

During the last 20 to 30 years, in essentially all the alluvial portions of the basin, groundwater
levels have fluctuated from near the ground surface when the basin is full, to as much as 100 feet
lower during intermittent dry periods of reduced recharge. Selected hydrographs of groundwater
elevations illustrate the above described conditions throughout the basin. Figure 3-2 illustrates
groundwater level conditions and trends at multiple locations in the Alluvium along the main
channel of the Santa Clara River, from east near the mouth of Sand Canyon, to the area between
Mint Canyon and Bouquet Canyon, to farther west immediately below the mouth of Bouquet
Canyon. Similar long-term conditions are evident in the tributary canyons.

A comment about some of the groundwater fluctuations illustrated in Figure 3-2 is appropriate
since they are illustrative of the most substantial intermittent changes in the basin. As noted
above, the Alluvium has historically experienced a number of alternating wet and dry hydrologic
conditions as illustrated in Figure 3-2. Since the Alluvium is thinner to the east, the fluctuations
in water levels of 75 to 100 feet impact well yields and pumping capacities when water levels are
occasionally lower. When that occurs, as is currently the case due to locally dry hydrologic
conditions, the affected purveyors shift a portion of their water demands to imported SWP water,
thus reducing pumpage and reducing drawdown of water levels. Recovery of groundwater levels
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and storage occurs upon a return of stream flow to contribute to natural recharge.

Depending on the period of available data, all the hydrographs of alluvial groundwater levels
show the same general picture: recent (last 30 years) groundwater levels are generally higher than
over the preceding 20 years. In some locations, there are intermittent dry-period declines (and an
associated use of some groundwater from storage) followed by wet-period recoveries (and
associated refilling of storage space). On a long-term basis, whether over the last 20 years since
the inception of conjunctive use via importation of SWP water, or over the last 40 to 50 years,
the Alluvium shows no signs of water level-related overdraft, i.e., no trend toward decreasing
groundwater levels and storage, a condition that is intended to be maintained via implementation
of this Plan, e.g. via Primary Plan Elements 3 and 5.

Unlike the Alluvium, there are limited Saugus water level data; however, the limited data
indicate that, although there have been seasonal water level changes in response to pumpage, the
long-term trend in the Saugus (over the last 35 to 40 years) has been one of relative groundwater
level stability (see, for example, Figure 3-2). There is no trend toward a sustained decline in
Saugus water levels or storage that would be indicative of overdraft.

Land subsidence as a result of groundwater extractions is a concern in a number of groundwater
basins in California. The potential for land subsidence caused by groundwater extractions
derives from a combination of the geologic makeup of the aquifer materials and the history of
groundwater level fluctuations. In the Santa Clara Valley East Subbasin, the most notable
groundwater level fluctuations have occurred in the Alluvium to the east of Bouquet Canyon,
with the greatest fluctuations (up to nearly 100 feet) recorded in the vicinity of Sand Canyon.
Fortunately, those fluctuations have been intermittent, and have varied directly with local wet
and dry conditions. From a subsidence perspective, they have also fluctuated in an unconfined
aquifer that is comprised of essentially all coarse-grained material. The lack of any significant
fine-grained material in the aquifer where groundwater levels have fluctuated results in two
notable local conditions in regards to subsidence: there is no recorded historical subsidence or
indirect evidence of its occurrence, i.e. subsidence-related impacts on surface structures, drainage
facilities, etc.; and there is minimal potential for inelastic subsidence to occur in response to
ongoing groundwater level fluctuations in the Alluvium.

The Saugus Formation contains a greater fraction of fine-grained material interbedded with the
coarser aquifer materials that yield water to wells. Consequently, the Saugus has a greater
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potential to undergo consolidation, with attenuant subsidence impacts at the ground surface, if
groundwater levels are substantially lowered for long time periods. Historical Saugus pumping
has not caused such conditions to occur. Current water supply planning, as described in this
Plan, is to rely on the Saugus Formation for a relatively small component of water supply on an
ongoing basis, with intermittent increased pumping during dry periods.

The long-term objective for groundwater management, as described in this Plan, is to not
overdraft either the Alluvium or the Saugus, i.e. to not chronically lower groundwater levels.
Satisfaction of the latter objective will have the correlative impact of minimizing the potential for
inelastic land subsidence attributable to pumping from the Saugus Formation; combined with the
lack of fine-grained material in the Alluvium, satisfaction of that objective will also have the
correlative impact of ensuring the improbability of any subsidence attributable to pumping from
that aquifer.

Groundwater Quality

Groundwater quality is, or course, a key factor in assessing both the Alluvial aquifer and the
Saugus Formation as municipal and agricultural water supplies. At present, however, there is no
convenient long-term record of water quality, i.e. water quality data in one or more wells that
span several decades and continue to the present. Thus, in order to examine a long-term record
of water quality in the Alluvium, an integration of individual records from several wells,
completed in the same aquifer materials and in close proximity to each other, can be used to
generally show long-term trends in groundwater quality. Figure 3-3 illustrates groundwater
quality conditions and trends at multiple locations in the Alluvium along the main channel of the
Santa Clara River from the area near the mouth of Mint Canyon, to areas immediately above and
near the mouth of Bouquet Canyon, to the area below San Francisquito Canyon. Based on these
records of groundwater quality, there have been historical fluctuations in concentrations of total
dissolved solids (TDS), as well as corresponding fluctuations of individual constituents of TDS.
In general, however, and similar to groundwater levels, there has been no long-term trend toward
groundwater quality degradation.

Groundwater quality variations are common throughout the Alluvium and generally correlate
inversely with precipitation and stream flow: wet periods have produced substantial recharge of
higher quality (low TDS) water and dry periods have resulted in the notable declines in water
levels described above, with a corresponding increase in TDS (and individual component
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constituents) in the deeper parts of the Alluvium.

Due to a much more limited number of wells and the limited spatial extent of groundwater
development in the Saugus Formation, long-term Saugus groundwater quality data are not
sufficiently extensive to permit any sort of basin-wide analysis or assessment of pumping-related
impacts on quality. Based on the most complete historical record, over the last 35 years,
however, groundwater quality in the Saugus has remained generally constant. The Saugus
Formation is, on a groundwater quality basis, a viable agricultural and municipal water supply.

The most notable groundwater quality issue in the basin centers around the detection and impact
of perchlorate on several Saugus wells and one Alluvial well in the central part of the basin near
the location of the former Whittaker Bermite facility, which is immediately southeast of the
confluence of the main Santa Clara River and its South Fork tributary. In 1997, routine water
quality sampling detected the presence of perchlorate in four municipal wells completed in the
Saugus Formation (CLWA Santa Clarita Water Division Saugus Wells 1 and 2, Newhall County
Water District Well 11, and Valencia Water Company Well 157). While there remains no
primary or secondary drinking water standard for perchlorate, and although only some of the
detected concentrations of perchlorate in the Saugus wells exceeded the Action Level established
by the State Department of Health Services at that time (18 ug/l), all those wells were inactivated
by their respective owners after detection of perchlorate; those wells remain out of municipal

water supply service since then.

More recently, in late 2002, routine water quality sampling of Alluvial wells detected perchlorate
in one of them (CLWA Santa Clarita Water Division Stadium Well) at a concentration which
slightly exceeds the current Action Level (4 ug/l). This well has also been voluntarily
inactivated, and remains removed from municipal water supply service.

This Plan, notably through Primary Plan Elements 1, 6 and 8, is intended to incorporate both
short-term and long-term groundwater quality considerations in the management of the
groundwater basin in order to formalize groundwater quality monitoring and assessment, to
investigate and correct groundwater contamination problems, and to preserve or improve
groundwater quality for ongoing water supply as well as for avoiding adverse water quality
impacts on interconnected surface waters.
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Areas of Concern and Identified Problems

A number of concerns have been expressed about groundwater conditions in the basin. While
not all of the expressed concerns have been substantiated, they are listed and briefly discussed
here, and they are addressed in the management objectives for the basin, intended to be achieved
via implementation of the various primary and secondary elements in this Plan.

At present, the most notable concern in the basin is the impact of perchlorate contamination on a
number of municipal water supply wells, thus affecting the available pumping capacity from
some municipal wells. While perchlorate impacts on a few wells do not preclude the ability to
pump groundwater in accordance with existing water supply plans, activities to characterize the
contamination, and ultimately to control it and treat it, have been initiated in order to return the
impacted wells’ pumping capacity to water supply service. Primary Element 8 is included in this
Plan to formalize the addressing of groundwater contamination issues in the basin.

Concern has also been expressed that groundwater development in the basin will adversely
impact the quantity and/or quality of surface flows leaving the basin via the Santa Clara River.
Such concern extends to the potential impact on groundwater in the next downstream basin,
the Piru Basin in Ventura County. While there are no established provisions regarding surface
flows out of the Santa Clara River Valley East subbasin, Primary Element 2 is included in this
Plan to formally address the monitoring and management of surface water flows and quality
within, and flowing out of, the basin. Some work is already ongoing related to this area of
concern via a Memorandum of Understanding (MOU) among CLWA, other retail water
purveyors within CLWA’s service area, and United Water Conservation District, which manages
surface water and groundwater in the downstream basins on the Santa Clara River in Ventura
County. That cooperative effort, which is incorporated into this Plan via Primary Element 9,
includes integration of databases, development of a numerical groundwater flow model, and
interpretation and reporting on surface water and groundwater conditions.

A third expressed concern in the basin, is that groundwater is already overdrafted. Associated
with that expressed concern is a related issue that reliance on overdrafted groundwater results in
an overstated water supply in the basin. As discussed earlier in this section, long-term
groundwater levels, storage, and quality all indicate the basin is in balance (i.e., no overdraft
exists). As also discussed above, the importation of supplemental surface water over the last 23
years, and the associated initiation of conjunctive use operations have directly resulted in an
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overall adequacy of water supplies while sustaining an undepleted groundwater supply. Primary
Elements 3, 4 and 5 are key parts of this Plan to more formally quantify the yield of the
groundwater basin, and to continue to meet overall water requirements via continuation of
conjunctive use of local groundwater with imported supplemental surface water, ultimately
complemented by integration of recycled water for non-potable water supply (Primary Element
7}

Finally with regard to areas of concern in the basin, the historically larger fluctuations in the
castern part of the basin have been highlighted for their impacts on private wells in that area.
Some focused study has been done to address whether certain pumping directly affects private
wells in Sand Canyon; its conclusions were that such direct effects were not occurring.
Subsequently, a nearby development contracted for delivery of up to 120 acre-feet of imported
SWP water from CLWA in order to reduce its use of groundwater for domestic and irrigation
water supply. Primary Element 1 is partly intended to acquire site-specific data regarding private
wells, their locations, the aquifers in which they are completed, their yields and pumping
capacities as well as their quality, and their water level records. Primary Element 3 is partly
intended to analyze such data in order to assess whether local aquifer depletion is occurring and,
if so, what remedy is appropriate.
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IV. Historical and Projected
Water Requirements and Supplies

Historical Water Requirements

The initial development of water supplies in the Santa Clarita area began in the 1800's for
irrigation on the San Francisquito Ranch after its purchase by Henry Mayo Newhall. While there
are some records in the form of waterworks drawings that show early diversion and distribution
facilities on the ranch in 1911 and some mapping of well locations in the 1930's, the earliest
complete records of water use date from shortly after the end of World War II. From 1947
through the mid 1960's, groundwater pumping for agriculture ranged from about 27,000 to about
42,000 acre-feet per year (afy). For most of the same period, until 1960, there are no detailed
records of water use for municipal supply. The first records of municipal water use begin in
1960, when municipal water requirements were about 5,000 afy; by the mid-1960's, municipal
water requirements had increased to about 10,000 afy. Throughout that time, all municipal water
supply was from local groundwater.

From the mid-1960's through about 1980, groundwater pumping for agricultural water supply
declined into the range of about 10,000 to 15,000 afy. In the late 1980's through the early 1990's,
agricultural groundwater pumping further declined into the range of about 8,000 to 10,000 afy;
over about the last ten years, agricultural water requirements, which continue to be fully met by
local groundwater pumping, have been in the range of about 12,000 to 15,000 afy. The history
and trends of agricultural water use in the basin are illustrated in Figure 4-1.

Detailed records of municipal water use are not available from the mid-1960's through 1980,
when imported surface water was first used in the basin for municipal water supply. However,
the available municipal water use data at the beginning and at the end of that period, combined
with estimated declining agricultural water use for the same period, suggest there was a generally
steady increase in municipal water use from about 11,000 af in 1966 to about 22,000 af in 1980.
Since then, municipal water use has increased to about 68,000 afy. With the addition of
imported surface water from the State Water Project beginning in 1980, however, groundwater
pumping for municipal supply declined in the early 1980's. Throughout the 1990's, municipal
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pumping fluctuated between about 27,000 and 32,000 afy. The history and trend of municipal
groundwater use in the basin are illustrated in Figure 4-1.

As noted above, until 1980, all water supply in the basin was from local groundwater. Imported
surface water was first available from the State Water Project (SWP) in 1980, when a total of
1,125 af were imported into the basin. Since then, importations of SWP water have increased in
two separate steady trends, interrupted by a notable decrease at the end of, and following, the
1987-1992 drought period: a steady increase beginning in 1980, to about 21,600 afy in each of
1989 and 1990, followed by a substantial decrease, to less than 8,000 af in 1991, and then a
steady increase back to about 21,000 afy in 1997 and 1998, followed by further increases to
nearly 42,000 af in 2002. The history and trends in importation of SWP water to the basin are
illustrated in Figure 4-2, which also illustrates the historical trends in groundwater pumping and
total water use in the basin since the importation of SWP water.

In the context of this groundwater management plan, the historical utilization of imported SWP
water to augment local groundwater represents the initiation of conjunctive use of surface water
and groundwater supplies, a groundwater management principle which is intended to be
continued via adoption of Primary Element 5 of this plan.

Projected Water Requirements

Detailed projections of municipal water requirements were most recently completed as part of the
Urban Water Management Plan prepared by CLWA and the municipal water purveyors (Newhall
County Water District, Santa Clarita Water Company, and Valencia Water Company) in 2000.
Those projections, which are forecast for a 20-year period, also recognize an ongoing but
decreasing agricultural water demand over the same period, from about 15,000 afy in 2005 to
about 7,000 afy by 2020. The municipal water demand projections in the Urban Water
Management Plan are derived from utilization and interpretation of multiple projection methods,
including per-capita water-use applied to population projections; extrapolation of number of
service connections (using two different projection techniques, an average rate and an accelerated
rate projection) applied to the rate of service connection additions since 1990; and land use
projections combined with unit water use factors on multiple land use categories (urban,
including residential, commercial, industrial and recreational; irrigated agricultural; and vacant
and open space). The water demand projections in the Urban Water Management Plan also
consider weather effects (variations due to hot-dry years vs. cool-wet years) and conservation
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effects on water usage.

The net result of application and interpretation of the various water demand projection methods
in the 2000 Urban Water Management Plan is summarized in Figure 4-2, which reflects projected
urban and agricultural water demand through 2020, absent potential increased conservation
savings, which are estimated to be ten percent of urban water demand. Numerically, urban water
use without increased conservation savings is projected to increase to nearly 67,000 afy by 2005,
and then continue to increase to 106,000 afy by 2020. As noted above, agricultural water use
over the same period is projected to decrease to 15,000 afy by 2005, followed by an ongoing
decrease to 7,100 afy by 2020. In addition to the graphical presentation of projected water
demands in the basin through 2020 in Figure 4-2, projected water demands are tabulated, both
with and without potential increased conservation savings, in Table 4-1.

Table 4-1
Projected Normal/Average Year Water Demands
(acre-feet per year)

2005 2010 2015 2020
Urban 66,600 77,700 90,900 106,000
Agriculture 15,100 12,400 9,800 7,100
Total Projected Demand 81,700 90,100 100,700 113,100
Increased Conservation Savings 6,600 7,700 9,100 10,600
Total Projected Demand 75,100 82,400 91,600 102,500
(with increased conservation)

Existing and Projected Water Supplies

As noted above, existing water supplies to meet current water demands are comprised of local
groundwater and imported SWP surface water. In 2001, for example, to meet a total water
demand of nearly 76,800 af, local groundwater pumping amounted to 41,400 af, (about 54% of

total demand) and imported SWP water amounted to 35,400 af (about 46% of total demand).

Water supplies to meet projected water demands are expected to continue to be primarily a
combination of local groundwater and imported SWP surface water, augmented by local recycled
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water and possibly some water supply derived from water transfers and desalination outside the
basin.

Local Groundwater - Local groundwater has historically been developed from the two aquifers
that comprise the groundwater basin, the Alluvium that underlies the Santa Clara River and its
tributaries, and the Saugus Formation that unclerliesxmuch of the CLWA service area. Those
two aquifers, and the groundwater basin they comprise, are the focus of this groundwater
management plan. Based on historical experience and observation of groundwater conditions, it
is currently expected that ongoing utilization of local groundwater will continue to be in amounts
that are generally comparable to what has historically been pumped, 30,000 to 40,000 afy from
the Alluvium and 7,500 to 15,000 afy from the Saugus Formation. It is also expected that there
is some additional development potential in the Saugus Formation, in the range of 10,000 to
20,000 af which might be intermittently extracted during one or more dry years when
supplemental imported water supplies might be reduced. Ultimately, it is expected that local
groundwater will continue to be a component of water supply in the basin at appropriate
production levels from both aquifers. The intent of this groundwater management plan is to
ensure that ongoing utilization of local groundwater continues to result in acceptable aquifer
conditions, i.e. avoidance of overdraft (Primary Plan Element 3), no degradation of quality
(Primary Plan Element 6), no adverse impacts to surface waters (Primary Plan Element 2), all via
continuation of conjunctive use operations that have been ongoing since the initial importation of
supplemental surface water in 1980 (Primary Plan Element 5) and via monitoring and
interpretation of surface water and groundwater conditions on an ongoing basis (Primary Plan
Elements 1 and 2).

Supplemental (SWP) Surface Water - CLWA has a Table A contract amount of 95,200 af of
water from the SWP. CLWA’s original contract, signed in 1963, was for 23,000 af; that Table A
amount was later increased to 41,500 af. In 1988, CLWA purchased a Table A amount of 12,700
af from Devil’s Den Water District, and it acquired another 41,000 af of Table A amount in 1999
from Kern County Water Agency and its member district, the Wheeler Ridge-Maricopa Water
Storage District. There is ongoing CEQA-related litigation over the most recent acquisition of
the 41,000 af Table A amount. However, there has been no invalidation of the completed
agreement to transfer the 41,000 af Table A amount to CLWA and current water supply planning
includes that Table A amount as CLWA corrects the CEQA technicality by preparing a new EIR
to address the environmental consequences of the transfer.
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Recycled Water - In 1993, CLWA prepared a draft Recycled Water System Master Plan that
outlined a multi-phase program to integrate recycled water into the overall water supply system
in the basin. Phase [ of that project, which will deliver approximately 1,700 afy, began deliveries
of recycled water for golf course irrigation in mid-2003. Overall, by 2020, recycled water is
expected to ultimately reclaim up to 17,000 afy of treated waste water suitable for irrigation of
golf courses, landscaping, and other non-potable uses.



V. Elements of the Groundwater Management Plan

As part of long-term water supply planning in the Santa Clara River Valley East groundwater
subbasin, Castaic Lake Water Agency (CLWA) and the municipal water purveyors in the basin,
in concert with other groundwater pumpers in the basin, began conjunctive use operations in
1980 by importing supplemental surface water from the State Water Project and integrating it
with local groundwater to meet all the water requirements in the basin. Prior to that time, and
continuing to the present, various groundwater pumpers and other entities in the basin, including
CLWA, have collected groundwater and related data on which historical and ongoing analyses of
groundwater basin conditions have been made. Those monitoring efforts and basin analyses have
allowed CLWA and other entities in the basin to progressively define and understand basin
conditions, and to continue to meet increasing water demands over the last 23 years. Information
derived from the monitoring and management efforts to date has allowed the various public and
private pumpers in the basin to continue to rely on the groundwater basin for some or all of their
water supply without significant concern that the resource was either overdrafted or otherwise
negatively impacted.

In light of the preceding, complemented most recently by the Memorandum of Understanding
process that has initiated integrated management with United Water Conservation District, which
serves as the manager of adjacent downstream basins on the Santa Clara River (as described in
Primary Element 9), local groundwater management has already been initiated consistent with
the opportunity provided by Water Code Section 10753. However, despite those ongoing
accomplishments, CLWA recognizes the concerns and issues that are discussed herein relative to
groundwater and the adequacy of water supplies in the basin. With that recognition, and in part
prompted by the requirements of AB 134, CLWA has prepared this broader-based groundwater

management plan.

To continue historical groundwater management activities and to address identified concerns and
issues related to groundwater and water supply in the area, this Groundwater Management Plan
has been developed to provide a framework for present and future actions. As has been the case
for the groundwater management activities by CLWA and other local entities over the past 23
years, it is expected that this plan will be updated as new data are developed, particularly in light
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of the key role that groundwater monitoring (water levels and quality) has played, and will
continue to play, in defining groundwater conditions and aquifer response to management
actions.

The management objectives, or goals, for the Santa Clara River East groundwater basin include
the following:

Goal 1:  Development of Local Groundwater for Water Supply
Goal 2:  Avoidance of Overdraft and Associated Undesirable Effects
Goal 3:  Preservation of Groundwater Quality

Goal 4:  Preservation of Interrelated Surface Water Resources

To accomplish those goals, with recognition of the opportunities encouraged by Water Code
Section 10750 et seq. for local agency management of groundwater resources, this plan
incorporates a number of components which are divided into primary, or essential, elements and
secondary, or potential, elements. In both categories, the elements formally recognize the
effectiveness of a number of ongoing water resource management activities. They recognize the
need for additional activity, such as expanded conjunctive use of supplemental surface water, and
recycled water, with local groundwater. They also reflect the wider focus on local groundwater
management, such as continuing cooperation with the municipal water purveyors and other
pumpers in the basin, and with other water resource management entities on the Santa Clara
River, most notably United Water Conservation District, to address the impacts of regional
resource opportunities and/or challenges. In summary, this Groundwater Management Plan will
enable CLWA, the retail water purveyors, and their neighbors to continue use of local
groundwater for regular water supply, to expand their use of local groundwater during dry
periods or emergencies, and to work with other agencies via implementation of the following
management plan elements.

Primary (Essential) Plan Elements

1. Monitoring of Groundwater Levels, Quality, Production and Subsidence
2. Monitoring and Management of Surface Water Flows and Quality
3. Determination of Basin Yield and Avoidance of Overdraft

« wet and dry period pumping

« control of well field drawdown

I



Development of Regular and Dry Year/Emergency Water Supply
Continuation of Conjunctive Use Operations

Long Term Salinity Management

Integration of Recycled Water

00 (S Ok o =

Identification and Mitigation of Soil and Groundwater Contamination

* involvement with other local agencies in investigation, cleanup, and closure
9. Development and Continuation of Local, State and Federal Agency Relationships
10. Groundwater Management Reports

Secondary (Potential) Elements

1. Continuation of Public Education and Water Conservation Programs

2. Identification and Management of Recharge Areas and Wellhead Protection Areas
» involvement in land use planning process

3. Identification of Well Construction, Abandonment, and Destruction Policies

» water quality protection
* manage vertical distribution of pumpage
4. Provisions to Update the Groundwater Management Plan

Primary Element 1 - Monitoring of Groundwater Levels, Quality, Production, and
Subsidence

Prior to 1980, all water supply in the Upper Santa Clara River Area was developed from local
groundwater; since 1980, imported surface water has become an increasing component of overall
water supply in the area, but groundwater continues to meet all agricultural water demand and a
significant part of municipal water demand. As a result of the long term development and use of
groundwater in the area, there is a fairly substantial amount of historical groundwater level data,
and a useful amount of groundwater quality data and groundwater pumping data that has been
collected in the basin. All the available historical groundwater level, quality, and pumping data
have been organized into a computerized data base for the Upper Santa Clara River Area. That
data base, while separate, has been coordinated with an equivalent data base maintained by
United Water Conservation District for the downstream basins on the Santa Clara River. The
intent of database coordination has been to facilitate interpretation and reporting on groundwater
and other water resource related issues by the respective agencies overlying the various basins
along the river.
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The networks of wells from which groundwater level and groundwater quality data have been
collected are illustrated in Figures 5-1 and 5-2. The networks are comprised of a combination of
active production wells, inactive production wells, and dedicated monitoring wells, shown on
Figures 5-1 and 5-2. Data collection has historically varied from randomly infrequent to
regularly scheduled but infrequent (e.g. semi-annual). The historical data collection efforts
cannot be classified as an organized area-wide program of groundwater data collection, there are
generally sufficient data available on which to interpret basin conditions. Ultimately, it is
recognized that monitoring of existing wells, and expansion of the network of both production
and monitoring wells, are key to accomplishing all the goals for the basin in this management
plan. Monitored groundwater levels, quality, and pumping will collectively provide the basis for
defining basin conditions and developing operational protocols that allow conjunctive use to
support ongoing groundwater supply while avoiding undesirable conditions such as chronically
depressed groundwater levels or degraded groundwater quality. Thus, a primary element of this
plan is to develop and implement a groundwater monitoring program that is comprised of a
network of wells, mostly as illustrated in Figures 5-1 and 5-2, but possibly expanded to include
some dedicated monitoring wells as well as some potential new production wells. The
frequencies and types of groundwater data collection will vary as a function of specific
monitoring objectives in various parts of the basin. For initial implementation purposes , basin-
wide groundwater monitoring protocols (locations and types of measurements, frequencies, etc.)
are included in the Appendix to this Plan.

It should be noted, in light of the lack of historical subsidence and the low potential for it to
occur as discussed in Section III above, that no formal subsidence monitoring is planned, i.e. no
extensometers, fixed-point ground surveys or remote sensing. However, if the analysis of
planned additional dry-year pumping indicates the potential for subsidence attributable to lower
groundwater levels, monitoring or other appropriate action (e.g. re-distributed or reduced
pumping) will be undertaken.

Primary Element 2 - Monitoring and Management of Surface Water Flows and Quality

The geologic and hydrologic configuration of the groundwater basin and the Santa Clara River
system that overlies the aquifers in the basin is such that the River and the Alluvial aquifer can
directly interact. Further, although the Saugus Formation has hydraulic characteristics that

indicate it to be locally confined, groundwater can move between the Alluvium and the Saugus.
The net result of the overall river-aquifer configuration is that groundwater is readily recharged
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by periodic natural surface water flows in parts of the basin, generally to the east of Bouquet
Canyon; and groundwater discharges to the river in other parts of the basin, generally to the west
of Bouquet Canyon. As a result of the latter groundwater discharges to the river, in combination
with treated waste water discharges from the two local regional treatment plants, there is a
significant surface water outflow from the basin in the Santa Clara River. That surface water
flow to the west across the County line has increased over the last 20 years (Figure 5-3).

When considered in concert with the other elements of this groundwater management plan, a
number of challenges related to surface water flow and quality are evident. First, knowledge of
surface flow rates and quality, and variations in both, will be essential to incorporating surface
water considerations into management of the interconnected aquifer system. Thus, monitoring of
surface water flows and quality will be part of this plan; and the resultant data will be
incorporated in the database of groundwater data that results from implementation of this
element and Primary Element 1.

Secondly, continuation of some surface flow and non-degradation of surface water quality would
appear to be appropriate objectives, particularly as recycled water use is integrated into the
overall water supply in the basin, and as dry-year dependence on groundwater increases. Those
issues have begun to be addressed in the MOU process with neighboring United Water
Conservation District, as described in Primary Element 9 of this Plan, but they will be addressed
on a more comprehensive basis as monitored data is collected, as a numerical groundwater flow
model is developed and utilized (Primary Element 3), and as recycled water becomes part of the
integrated water supply (Primary Element 7). Basin management of surface water flows and
quality will also relate to potential groundwater management actions intended to augment yield,
e.g. artificial groundwater recharge (Primary Elements 3 and 5), and groundwater management
actions intended to preserve groundwater quality (Primary Element 6). For initial
implementation purposes, surface water monitoring protocols (locations and types of
measurements, frequencies, etc.) are included in the Appendix to this Plan.

In light of the preceding, this plan element is included in the overall groundwater management
plan to address surface water flows and quality in concert with analysis and management of
groundwater levels and quality. The implementation of this plan element will be essential to
accomplishment of the fourth management objective (goal) for the basin.
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Primary Element 3 - Determination of Basin Yield and Avoidance of Overdraft

In order to accomplish all the goals for the basin, it will be essential to determine what yield can
be developed on both a regular and an intermittent (dry period or emergency) basis. Such a
determination of basin yield will be made to accomplish the main objective of operating within

the yield of the groundwater basin, avoidance of overdraft.

On a long-term basis, there has not been any widespread, steady degradation of groundwater
conditions that might be indicative of overdraft, i.e. decrease in groundwater levels or storage as
a result of pumping in excess of the yield of the basin. There have been, and continue to be,
short-term fluctuations in groundwater levels that are basically related to variations in local
hydrological conditions, alternating increases and decreases in storage in response to wet and dry
conditions (and associated fluctuations in recharge and pumping). Such fluctuations are typical
of groundwater basin conditions in any conjunctive use setting, such as in this basin;
groundwater is utilized from storage during dry years, or dry periods, and that storage is
replenished during alternate wet years, or periods. The observation of these historical
groundwater conditions, in combination with knowledge of pumpage from both the Alluvial and
Saugus Aquifers, has led to current operational practices as well as general expectations
regarding the approximate yield of the local groundwater system.

While historical operating experience, complemented by observed groundwater conditions, is an
appropriate basis for generally planning for available groundwater supplies, it is possible and
appropriate to more precisely analyze the basin to determine values or ranges of yield under
varying hydrologic conditions, and to assess the impacts of various management actions that
might be implemented in the basin. The MOU process described in Primary Element 9 of this
Plan includes the development of a numerical groundwater flow model which is intended to be
utilized for determination of the yield of the basin under existing land use and under existing
groundwater and surface water development conditions. It is also expected to be used for
implementation of this Plan Element to assess the yield of the basin under future land use
conditions as well as future ranges of surface water importation, groundwater development, and
recycled water use through varying hydrologic conditions, i.e. wet and dry periods that affect the
availability of imported surface water.

The ultimate intent of this Plan Element is to develop an understanding and quantification of the
yield of the basin, under varying hydrologic conditions and developing local cultural conditions,
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so that groundwater development and use can be managed in such a way to meet an appropriate
fraction of total water demand while avoiding levels of groundwater use that would result in
overdraft conditions. Thus, implementation of this Plan Element is essential to accomplishing
the first and second management objectives (goals) for the basin.

Primary Element 4 - Development of Regular and Dry Year/Emergency Water Supply

The most recent updated Urban Water Management Plan (UWMP, December 2000) prepared by
CLWA and the retail water purveyors in the basin (Newhall County Water District, Santa Clarita
Water Company and Valencia Water Company) includes plans to develop 30,000 to 40,000 acre-
feet per year (afy) from the Alluvial aquifer and 7,500 to 15,000 afy from the Saugus Formation
in average/normal years. Both ranges of numbers are consistent with recent historical pumping
that has not resulted in any indication of overdraft or other undesirable conditions. The UWMP
also includes plans to slightly reduce Alluvial pumping in dry years (in recognition of historical
experience with decreased groundwater levels in the eastern part of the basin during dry periods)
to 30,000 to 35,000 afy, while potentially increasing dry-period Saugus pumping to 21,000 to
35,000 afy depending on the duration of dry conditions.

A major consideration in this plan is the accomplishing ofthis element in concert with Primary
Element 3, i.e. development of both regular and dry year/emergency groundwater supply within
the yield of the basin in order to avoid overdraft. Toward that goal, the model described in
Primary Element 3 will be used to analyze projected results, i.e. groundwater levels, storage and
stream flow impacts, in order to design the optimal distribution of pumpage or to refine the
ranges of regular or dry period/emergency pumping volumes. The result will facilitate a water
transmission and distribution design, and will also facilitate planning for supplemental water
supplies and planning for proactive recharge activities to augment basin yield as necessary to
meet water supply requirements. Thus, implementation of this Plan Element, within the confines
of Primary Element 3, will be essential to accomplishment of the first management objective
(goal) for the basin.

Primary Element 5 - Continuation of Conjunctive Use Operations

Beginning with the initial delivery of imported surface water from the State Water Project (SWP)
in 1980, CLWA and the retail water purveyors in the basin have been practicing the conjunctive
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use of imported surface water and local groundwater. Conjunctive use in this setting has
consisted of meeting water demands with a combination of imported surface water and local
groundwater. Groundwater pumping has remained within a range that has not caused any
evidence of overdraft, or associated undesirable impacts, and has fluctuated within that range to
meet a larger fraction of water demand during periods of reduced surface water availability, such
as at the end of the 1987-1992 drought and for several years immediately thereafter. Imported
surface water use, on the other hand, progressively increased from 1980 through 1990,
substantially decreased in the early 1990's due to extended drought conditions in Northern
California, returned slowly to pre-drought levels over about a five year period, and has
progressively increased again since 1996. The historical trend in water demand and the trends in
groundwater and imported (SWP) surface water use to meet that demand are illustrated in Figure
5-4.

Conjunctive use of local groundwater and imported surface water will continue to be a key
element in meeting all the goals for the basin, most notably utilizing groundwater for water
supply without overdrafting the basin. Historical experience with groundwater pumping and
aquifer response to varying hydrologic conditions has shown that the groundwater basin can
support notable variations in pumping during wet and dry periods, but it cannot support
continuous pumping at rates high enough to meet total local water demand. Thus, utilization of
imported surface water in conjunction with local groundwater is essential to the management of
groundwater for water supply without overdrafting that resource.

As part of conjunctively using surface water and groundwater, it is recognized that, particularly
when the surface water supply is imported from the State Water Project, there will be variations
in the amount of available surface water supply from year to year. Similarly, there are expected
to be variations in local groundwater conditions as a function of local hydrologic conditions
which affect, among other things, the natural recharge to the groundwater basin from year to
year. In the case of this basin, local (Southern California) hydrology which affects local
groundwater conditions may not necessarily be the same as the hydrology in a distant (i.e.,
northern California) location that directly affects the availability of supplemental, imported
surface water in any given year. Thus, conjunctive use management is necessary to ensure that
the groundwater basin is maintained to meet a regular component of water supply and to also
provide a larger component of water supply during “dry periods™ that affect supplemental surface
water availability. Conjunctive use management is similarly important to ensure that local
groundwater can be replenished, via reduced pumping and/or as a result of wetter local
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hydrologic conditions, during periods of wet/normal surface water availability. In light of all the
preceding, implementation of this Plan Element is essential to accomplishing all the management
objectives (goals) for the basin.

Primary Element 6 - Long Term Salinity Management

In general, groundwater quality in the basin is such that groundwater supplies meet standards for
beneficial use in the basin, most of which is for municipal (domestic) use but some of which
remains for agricultural and some other irrigation (non-domestic) use. There also have been no
notable historical trends of groundwater quality degradation in the basin over time. However, a
number of geologic and hydrologic factors suggest that observations and interpretation of
groundwater quality warrant attention to ensure long-term preservation of groundwater quality.
Notable among those geologic and hydrologic factors are: 1) the largely “closed™ geologic nature
of the aquifer system at the western limit of the basin (other than a thin section of Alluvium
beneath the Santa Clara River, there is no continuity of aquifer materials between the Santa Clara
River Valley East groundwater subbasin and the next downstream groundwater basin on the
Santa Clara River, the Piru Basin in Ventura County); 2) the predominant groundwater flow
direction in the basin toward the west, where there is the lack of continuity of aquifer materials
for groundwater outflow; 3) a certain amount of rising groundwater discharge into the Santa
Clara River; and 4) an increasing discharge of treated waste water into the Santa Clara River
toward the western end of the basin which, when accounting for the planned use of a substantial
amount of recycled water in the Basin (Primary Element 7) will result in higher salt
concentrations than other sources of water supply in the Basin. The combination of the
preceding factors suggests that, on a long-term basis, there could be an accumulation of dissolved
minerals in the aquifer system if salinity is not managed in a way to avoid undesirable
groundwater quality degradation. Consequently, this primary element is included in the overall
groundwater management plan to include the interpretation of groundwater quality data (Primary
Element 1) and to incorporate groundwater quality as an important consideration in the
implementation of the other elements of the plan, most notably Continuation of Conjunctive Use
Operations (Primary Element 5), Integration of Recycled Water (Primary Element 7), and
Identification and Cleanup of Contaminated Groundwater (Primary Element 8). The Long Term
Salinity Management element of the plan is essential to accomplishing the third management
objective (goal) of preserving groundwater quality in the basin.

Primary Element 7 - Integration of Recycled Water
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In 1993, CLWA prepared a Reclaimed Water System Master Plan that outlined a multi-phase
program to deliver highly treated, recycled water in the Valley. At that time, potential recycled
water uses in excess of 10,000 afy, of which about 9,000 afy were located within the CLWA
service area, were identified. The first phase of the Reclaimed Water System Master Plan to
deliver 1,700 afy has been environmentally reviewed and is being implemented, with initial
deliveries having commenced in August 2003.

The 1993 recycled water plan expected to reclaim up to 10,000 afy. CLWA has been updating
that plan to ultimately provide up to about 17,000 afy for irrigation and other non-potable uses.
It has also been recognized that, if the Newhall Ranch project is approved, total annual demands
for recycled water in the area could ultimately approach 20,000 afy.

This plan element is included in the groundwater management plan primarily because recycled
water use in the Valley will supplant a substantial fraction of fresh water demand that would
otherwise be met with potable water from some combination of pumped groundwater and
imported surface (SWP) water. With total municipal, agricultural and other water demands
projected to increase from about 75,000 afy at present to slightly more than 100,000 afy by 2020,
the progressive increase in recycled water use from 1,700 afy to as much as 17,000 to 20,000 afy,
recycled water use would reduce demands on potable sources (groundwater and imported SWP
water) by up to nearly 20 percent. Accomplishment of this Plan Element will benefit the
accomplishment of Elements 3 and 4, and will also contribute to the accomplishment of all four
of the Basin Goals.

Primary Element 8 - Identification and Mitigation of Soil and Groundwater
Contamination

As in numerous other groundwater basins in California, there have been a number of leaking
underground storage tanks or other similar situations which have released organic constituents
into soil, and possibly into groundwater, in the basin. None of those has impacted municipal or
other water supply wells and, consequently, there has been no adverse impact on groundwater
supply in municipal or other water supply systems in the basin. However, the detection of
perchlorate in the discharge from four Saugus wells (CLWA Santa Clarita Water Division
Saugus Wells 1 and 2, Newhall County Water District Well 11, and Valencia Water Company
Well 157) in 1997, followed by the detection of perchlorate in one Alluvial well (CLWA Santa
Clarita Water Division Stadium Well) in 2002, has led to the inactivation of all those wells.

3.



They remain out of municipal water supply service to date.

Experts retained by CLWA have opined that the cause of perchlorate contamination in the
Saugus Formation is former operations associated with munitions manufacturing on property
formerly owned by Whittaker-Bermite Corporation, which is immediately adjacent to all the
impacted wells. Investigation and characterization of the perchlorate contamination, and
initiation of control and cleanup are ongoing; however, remediation actions have not yet
commenced. Consequently, the municipal water purveyors continue to be impacted by the loss
of water supply capacity of the impacted wells. Associated with that loss is a concern about the
migration of perchlorate contamination in a generally downgradient direction, toward other
active wells completed in the Saugus Formation and the Alluvium and toward other potential
well sites. In light of both the inactivation of wells and the potential downgradient impact on the
aquifers, CLWA and the other retail water purveyors had initiated both legal action against
responsible parties and technical investigation of the contamination. Recently the parties have
entered into an interim settlement agreement which is intended to complete investigation and
characterization of the contamination in a collaborative effort. This effort will facilitate and
expedite remediation actions.

The primary purpose for technical investigation of the perchlorate contamination by CLWA and
the other municipal purveyors is to ultimately recover the currently unavailable water supply
capacity that has resulted from the inactivation of impacted wells. Conceptually, that may be
accomplished by some combination of reactivation of impacted wells and new well construction.
CLWA has joined with the U.S. Army Corps of Engineers in a study to develop information
about the contamination. CLWA and the retail water purveyors have also independently
commissioned an assessment to conclude what treatment technology is appropriate for removal
of perchlorate from pumped groundwater; they have also independently commissioned the
application of a numerical groundwater flow and quality model to determine an optimal pumping
program for 1) perchlorate removal from the aquifer, 2) control of its migration in the aquifer,
and 3) restoration of impacted pumping capacity for water supply. With data derived from that
work, CLWA and the other purveyors are preparing to submit an application to the State
Department of Health Services, by late 2004, for a permit to return to pumping from the locally
impaired Saugus Formation. The proposed pumping would be combined with approved
wellhead treatment to render the treated water suitable for municipal supply. In addition to the
latter objective to recover currently inactivated water supply, the proposed pumping would be
designed and operated to remove contaminated groundwater and to control any further migration
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of contaminated groundwater toward other Saugus wells to the west. CLWA and the retail water
purveyors then expect to be able to design and implement, alone or in concert with responsible
parties, a contamination control and treatment program at or near their impacted wells that can, in
part, make groundwater available for municipal or other beneficial use. They also expect that
such a program will provide some hydraulic and associated water quality protection for other
parts of the aquifer system to keep contamination from impacting other wells or other parts of the
aquifers in which water supply wells might be completed.

Regarding the balance of the aquifer system, water supply planning to date (i.e. the current Urban
Water Management Plan) includes expanded development of the Saugus Formation for dry-
period and emergency water supply. Data development and control and treatment of
groundwater contamination in the Saugus Formation will be critical to accomplishing that water
supply plan. In terms of this groundwater management plan, accomplishment of this plan
element will contribute to the accomplishment of all four management objectives (goals) for the

basin.

Primary Element 9 - Development and Continuation of Local, State and Federal
Agency Relationships

As the local SWP contractor, CLWA has long-established working relationships with local and
state agencies that will continue on an ongoing basis. By nature of its primary function, CLWA
will continue to interact with state agencies, most notably the Department of Water Resources,
on the operation of the State Water Project. The latter, of course, has been the source of
supplemental imported surface water that has made the initiation and continuation of conjunctive
use operations possible since 1980. It will also be the primary component, with local
groundwater, in continuation of conjunctive use operations in the future (Primary Element 5 of
this Plan).

CLWA is the treated surface water provider to all the retail water purveyors, including Newhall
County Water District, Los Angeles County Waterworks District No. 36, Valencia Water
Company, and its own Santa Clarita Water Division. CLWA has a historical and ongoing
working relationship with all those local agencies, as well as with other local groundwater
pumpers, to manage water supplies to effectively meet water demands within the available yields
of imported surface water and local groundwater. In fact, the Advisory Council convened to
assist in the preparation of this Plan is comprised representatives of all the local water purveyors
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and significant groundwater pumpers.

A local Memorandum of Understanding (MOU) process among CLWA, other purveyors within
CLWA’s service area, and United Water Conservation District (UWCD) in neighboring Ventura
County is a classic illustration of a local agency relationship that has produced the beginnings of
local groundwater management, now embodied in this comprehensive plan, most notably in
Primary Elements 1 through 5. In 2001, out of a willingness to seek opportunities to work
together and develop programs that mutually benefit the region as well as their individual
communities, those agencies prepared and executed the MOU that initiated a collaborative and
integrated approach to several of the aspects of water resource management that are now
included in this Plan. UWCD manages surface water and groundwater resources in seven
groundwater basins, all located in Ventura County, downstream of the East Subbasin of the Santa
Clara River Valley that is the focus of this Plan. United is thus a logical partner in the
cooperation of management efforts to accomplish the objectives (goals) for this basin,
particularly as they relate to preservation of surface water resources that flow through the
respective basins. As a result of that MOU, the cooperating agencies have integrated their
database management efforts (part of Primary Elements 1 and 2 of this Plan), have initiated the
development of a numerical groundwater flow model (for utilization in Primary Elements 3, 4
and 5 of this Plan), and are continuing to prepare reports on the status of basin conditions, as well
as on geologic and hydrologic aspects of the overall stream-aquifer system.

A local extension of the interaction among CLWA, the retail water purveyors, and UWCD 1is an
ongoing working relationship with the City of Santa Clarita. CLWA and the retail water
purveyors meet regularly with City staff and also present water supply conditions via study
sessions with the City Council on a routine basis. It is expected that the implementation of this
Plan will result in the availability of a broader range of information transfer with the City relative
to the existing and future water supply to its residents. An additional expectation of this Plan
with respect to the relationship among CLWA, the retail water purveyors, and the City is the
intent of CLWA and the purveyors to provide input to the City as a reviewer of proposed
development relative to any potential contamination of groundwater associated with such
proposed development. CLWA provides input to the City, as suggested in Water Code Section
10753.8, via review of land use plans and coordination with the City Planning Department to
identify and assess any development-related activities which might pose a risk of groundwater
contamination. By expressing this expectation of its groundwater management plan, CLWA is
not intending to insert itself into the jurisdiction or authorization of any other land use permitting
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agency; rather, CLWA is intending to provide review and input to the land use permitting process
to protect the groundwater supply against any potential contamination that might occur as a result
of any given development project.

This Primary Element is included in this Plan to formalize the historical local and state agency
working relationships as part of comprehensively managing local groundwater, in concert with
imported surface water and local recycled water, to accomplish all the management objectives
(goals) for the basin.

Primary Element 10 - Groundwater Management Reports

As briefly described in the Introduction of this Plan, local groundwater management planning
already includes, among several other activities, analysis of groundwater conditions and
preparation of annual reports on groundwater and all other aspects of water resources and water
supplies in the Santa Clara River Valley East groundwater basin. In addition, recently formalized
cooperative work with neighboring UWCD includes both regular reporting on the status of
groundwater conditions and specific reporting on geologic and hydrologic aspects of the overall
stream-aquifer system. For example, documentation of the numerical groundwater modeling
work currently in progress is expected to be the first of the latter reports in the next year.

Beginning in 1998, CLWA and the retail water purveyors in the basin have prepared a series of
annual reports, known locally as the Santa Clarita Valley Water Report, to describe all aspects of
water supply and water resource conditions in the basin. That report provides current
information to local City and County land use agencies, and to other interested parties, about
current water requirements, use of groundwater and treated imported surface water to meet those
water requirements, groundwater conditions (pumping, groundwater levels and quality, etc.),
local surface water conditions, the status of imported surface water supplies including details of
delivered SWP water in the reported year as well as an up-to-date summary of available imported
SWP water for the next year, a short-term projection of water requirements in the next year, and
other appropriate details about water requirements and supplies such as, for example, the status
of introducing recycled water as a component of non-potable water supply.

In light of the frequency and comprehensive nature of the annual Water Reports, and also in
light of the planned preparation of more detailed technical reports on various aspects of the

basin as appropriate, the continued preparation of those reports will serve as regular and
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complete reporting on all aspects of this groundwater management plan.

Secondary Element 1 - Continuation of Public Education and Water Conservation

Programs

CLWA has provided water conservation and public education programs that will continue and
will be expanded as a complement to and an element of this groundwater management plan. The
expansion of water conservation will largely stem from CLWA’s having signed the
“Memorandum of Understanding Regarding Water Conservation in California” (Urban MOU) in
2001, which made CLWA a wholesaler member of the California Urban Water Conservation
Council. CLWA has thus committed to implementation of cost-effective water conservation
measures known as Best Management Practices (BMPs) that are included in the Urban MOU and
are intended to reduce California’s long-term urban water demands. The BMPs have been
incorporated into the water demand management measures section of the Urban Water
Management Planning Act.

Water conservation and related public education measures have generally been developed in
California to achieve the following goals:

- meet legal mandates

- reduce average annual potable water demands
- reduce sewer flows

- reduce water demands during peak seasons

- meet drought restrictions.

As a wholesaler of imported surface water CLWA has implemented the following BMPs for

several years prior to signing the MOU:

- distribution system water audits, leak detection and repair
- public information

- school education

- wholesale agency assistance

- conservation pricing

- conservation coordinator.



As a signatory to the MOU, CLWA’s water conservation and public education program will
expand to include the following BMPs found to be locally cost-effective, as detailed in the 2000
Urban Water Management Plan for CLWA and the Santa Clarita Valley retail purveyors.

water survey programs for single-family residential and multi-family residential

programs

- residential plumbing retrofits

- metering with commodity rates for all new connections and retrofit of existing
connections

- large landscape conservation programs and incentives

- high-efficiency washing machine rebate programs (when also provided by local
energy providers or wastewater utilities)

- conservation programs for commercial, industrial, and institutional accounts

- wholesale agency programs to financially or otherwise support water conservation
efforts by retailers (this measure will be expanded)

- residential ultra-low-flow toilet replacement program.

This Secondary Element, while identical to independent CLWA efforts in water conservation and
public education, is incorporated in this Plan to complement other Plan elements, and to move
toward accomplishment of all management objectives (goals) for the groundwater basin.

Secondary Element 2 - Identification and Management of Recharge Areas and Wellhead
Protection Areas

The 1986 Amendments to the federal Safe Drinking Water Act (SDWA) established a new
Wellhead Protection Program (WPP) to protect groundwater that supplies drinking water wells
for public water systems. Each state was required to prepare a WPP and submit it to the USEPA
by June 19, 1989. However, California did not develop an active state-wide Wellhead Protection
Program at that time. Subsequently, in 1996, reauthorization of the SDWA established a related
program called the Source Water Assessment Program. In 1999, the California Department of
Health Services (DHS) Division of Drinking Water and Environmental Management developed
its Drinking Water Source Assessment Program (DWSAP), and EPA approved it. The overall
objective of the DWSAP is to ensure that the quality of drinking water sources is protected.

As discussed in Section 1 of this Plan, the potential groundwater management plan component
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“identification and management of wellhead protection areas and recharge areas™ is stated, even
in the most recently amended version of Water Code Section 10753.8, as one that “may” be
included. However, the wellhead protection aspect of this component, which was optional when
AB 3030 was adopted, is now essentially required as a result of the 1996 SDWA reauthorization.
In California, the DWSAP satisfies the mandates of both the 1986 and 1996 SDWA
amendments. The California DWSAP includes delineation of the areas (i.e., protection areas or
Groundwater Protection Zones) surrounding an existing or proposed drinking water source where
contaminants have the potential to migrate and reach that source. The program includes
preparation of an inventory of activities that may lead to the release of contaminants within these
zones. The activities, referred to in the DWSAP as Potentially Contaminating Activities, include
such land uses as gas stations and dry cleaners, as well as many other land uses. The activities
also include known contaminant plumes regulated by local, state, and federal agencies. The
zones, which are calculated based on local hydrogeological conditions and also well operation
and construction parameters, represent the approximate area from which groundwater may be
withdrawn during 2, 5, and 10 year time periods. These zones also represent the area in which
contaminants released to groundwater could migrate and potentially affect the groundwater
extracted by wells located within the designated zones. The DWSAP assessment also includes a
risk or vulnerability ranking based on a combined numerical score that results from points
assigned to various evaluations conducted as part of the DWSAP process. This ranking provides
a relative indication of the potential susceptibility of drinking water sources to contamination.

Although DHS is responsible for conducting drinking water source assessments for systems
existing prior to the adoption of the California program, DHS has encouraged purveyors to
perform their own assessments. Assessments for existing systems were due at the end of 2002;
however, DHS received an extension allowing its assessment work to be completed by May
2003. Permitting of a new water supply well requires that a DWSAP be completed as part of the
permit process, and this is responsibility of the applicant. Within CLWA, DWSAP assessments
have been completed for the three municipal water purveyors who utilize groundwater for some
of their water supply, including 15 for the CLWA Santa Clarita Water Division, 20 for Valencia
Water Company, and 13 for Newhall County Water District.

The results of the DWSAPs can be used as a planning tool to guide land use development in the
vicinity of water sources. The DWSAPs prepared for water sources in the basin should, in some
fashion, be reviewed every five years and updated more frequently as appropriate. The collective
DWSAP information can also be integrated with other management activities (e.g., the
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geographical position of potential or existing contaminating activities can be incorporated in the
monitoring program database; plume extents, as available, can be graphically displayed by
aquifer and isoconcentrations) to aid siting of new wells, particularly when contaminant
migration problems are also evaluated with respect to local hydrogeological conditions and the
potential influence of nearby wells on plume migration.

In addition to the wellhead protection program that is focused on wells that are sources of
drinking water, a broader aspect of this Plan Element is protection of the overall recharge areas
of the aquifer system in the basin. As discussed in Section III, the most developed aquifer, the
Alluvium, has experienced historical fluctuations in groundwater levels in the eastern portion of
the basin, but has had essentially constant groundwater levels in the western portion of the basin.
The characteristic difference between the two portions of the basin, generally divided at the
confluence of the Santa Clara River and its Bouquet Canyon tributary, is the perennial flow in the
Santa Clara River to the west of that location versus the intermittent flow in the river to the east.
The intermittent fluctuations in groundwater levels east of Bouquet Canyon are indicative of
rapid response, i.e. recharge, from streamflow when it is present. Similarly, the relatively
constant groundwater levels west of Bouquet Canyon are indicative of ongoing response, i.e.
recharge, from the perennial flow in the river. In light of those conditions, part of this Plan
Element is intended to protect the overall channel system of the Santa Clara River and its
tributary system, notably where they overlie Alluvial aquifer materials of significant extent.
Protection in this case is intended to mean preservation of the infiltration capacity of the stream
channel so that both intermittent and perennial flows can continue to recharge the aquifer as has
historically occurred.

Finally, with regard to protection of recharge areas, it is expected that additional exploration and
development of the Saugus Formation, for additional water supply as described in this Plan, will
lead to further understanding of the locations and mechanisms for recharge of that aquifer, which
is exposed at the surface throughout much of the area of this Plan. As that understanding
evolves, part of this Plan Element will be to identify means of ensuring that significant portions
of Saugus recharge are not compromised by land development activities.

This Plan Element is included to incorporate the DWSAP efforts and the overall protection of
groundwater recharge into the local groundwater management plan. Completion of DWSAP
efforts to comply with state DHS requirements and preservation of overall aquifer recharge are
key parts of accomplishing the first and third management objectives (goals) for the basin.
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Secondary Element 3 - Identification of Well Construction, Abandonment, and Destruction
Policies

Well construction permitting in the basin is administered by the Los Angeles County Health
Department, which effectively implements the State Well Standards for water wells, monitoring
wells, and cathodic protection wells. Permitting of municipal supply wells is also within the
purview of the State Department of Health Services. One goal of this management plan for the
area, protection and preservation of groundwater quality requires that all wells be properly
constructed and maintained during their operational lives, and properly destroyed after their
useful lives, so that they not adversely affect groundwater quality by, for example, serving as
conduits for movement of contaminants from the ground surface and/or from a poor quality
aquifer to one of good quality. Toward that end, this element is included in the overall plan to
support well construction and destruction policies, and to participate in their implementation in
the Basin, particularly with regard to surface and inter-aquifer well sealing and proper well
destruction, which are critical in the management of a multiple aquifer system that has some
connection with the Santa Clara River and its tributaries.

Secondary Element 4 - Provisions to Update the Groundwater Management Plan

The primary and secondary elements of this local area groundwater management plan reflect the
current understanding of the occurrence of groundwater in the Santa Clara River East Valley
groundwater subbasin, and specific problems or areas of concern about that resource. Those
management elements are designed to achieve specified goals to develop local groundwater for
regular and dry year/emergency water supply while protecting and preserving groundwater
quantity and quality for overlying beneficial use into the foreseeable future, and while also
protecting and preserving valuable surface water resources that are directly related or connected
to groundwater. While the groundwater management plan provides a framework for present and
future actions, new data will be developed as a result of implementing the plan. That new data
could define conditions which will require modifications to currently definable management
actions. As a result, this plan is intended to be a flexible document which will be reviewed and
updated to modify existing elements and/or incorporate new elements as appropriate in order to
recognize and respond to future groundwater and surface water conditions. Although not
intended to be a rigid schedule, review and updating of this plan will initially be conducted in
five years, with subsequent future updates scheduled as appropriate at that time. In accordance
with Primary Element 10, the retail purveyors and CLWA will continue to produce the Santa
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Clarita Valley Water Report on an annual basis. Data and information from these reports will be
compiled and utilized as part of the review and updating of this plan.





