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6. Water Budgets

6.1 Summary of Basin Conditions and Water Budget

This section describes the historical, current, and projected water budgets for the groundwater basin that is
located in the Santa Clarita Valley (the valley), in the northwestern part of the County of Los Angeles (LA
County). The local groundwater basin is designated by the California Department of Water Resources (DWR)
as the Santa Clara River Valley East Groundwater Subbasin, which is herein referred to in this section as the
Basin. The water budgets have been developed as part of the ongoing process of developing a Groundwater
Sustainability Plan (GSP) for the groundwater basin under the requirements of California’s Sustainable
Groundwater Management Act (SGMA).

6.1.1 Background

6.1.1.1 Introduction

A water budget defines the sources and uses of water in an area. The budget, like a financial budget, is
intended to quantify the sources and uses of water and ensure they are in long-term balance. With variable
water supplies, groundwater storage can be used to balance water supply and demand in the short term,
while ensuring that supplies meet or exceed demand to provide a balanced water budget over the longer
term. The water budget is thus closely related to the water balance, which tracks water supplies, human and
environmental demands for water, and changes in water storage within the Basin (primarily in groundwater).

The water budget for the groundwater basin is a regional basinwide water budget that accounts not just for
groundwater, but also for surface water and imported water supplies and uses. The regional water budget
provides an accounting of all surface water and groundwater flowing into and out of the Basin over a
specified period. A generalized depiction of the water budget processes (inflows and outflows) for surface
water and groundwater in the local groundwater basin is shown below.
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In the groundwater budget, basin inflows include imported water recharge, surface water, and subsurface
flows into the groundwater system; basin outflows include groundwater extraction (pumping), plant uptake of
groundwater, groundwater flows to surface waters, and subsurface outflows. The difference between inflows
and outflows results in a change in the volume of water stored within the basin.

In the Basin, imported water primarily enters the groundwater system through percolation of applied water and
leachate from septic systems. However, imported water is occasionally released to the river system from
Castaic Lake, and a portion of these releases percolates into the groundwater basin from the river system.
Outputs from the Basin include subsurface and surface flows at the western boundary of the groundwater basin
(located near the LA/Ventura County line); evapotranspiration from plants along the river and its tributaries;
and consumptive uses including agricultural, municipal, institutional, and industrial uses of pumped
groundwater. Changes in regional storage occur almost exclusively in the groundwater basin because surface
storage in the area is dedicated to storage in Castaic Lake of imported water, not local water.

Recharge of the Basin from surface waters occurs from percolation of stormflows from the Santa Clara River
and its tributaries and from precipitation percolating into the groundwater system. Subsurface groundwater
originating from outside of the Basin is a fairly minor source of inflow.

The interactions between surface water and groundwater can be quite complex and subtle and are
discussed in greater detail below. This section prepares surface water and groundwater budgets that
incorporate these interactions. This assessment, or water budget analysis, provides an understanding of
historical conditions, current conditions, and how future changes to supply, demand, hydrology, population,
land use, and climatic conditions may affect the water budget in the Basin.

6.1.1.2 Basin Definition

The Basin is the eastern-most and furthest upstream subbasin in the group of six subbasins that comprise
the Santa Clara River Valley Groundwater Basin (Figure 6.1-1). Located in the Santa Clarita Valley in
northwestern LA County, California, this local groundwater subbasin is identified in DWR Bulletin 118 as the
Santa Clara River Valley East Subbasin (DWR Basin 4-4.07). The Basin sits in the Eastern Hydrologic
Subarea of the Upper Santa Clara River Hydrologic Area (Figure 6.1-2). Some tributaries to the Santa Clara
River are outside of the Bulletin 118 Basin boundary (e.g., Towsley, East, and Rice creeks) because they
were mapped by DWR as either non-water bearing or containing geologic materials that are not recognized
as part of the Basin. Because they are outside of the Bulletin 118 Basin boundary, they are not subject to
groundwater management activities pursuant to this GSP. They are, however, included in the overall Basin
water budget because the surface water flow originating in these tributaries that recharges the Basin must
be accounted for.

6.1.1.3 Development of Imported Supplies and the Basin Operating Plan

Analysis of the current and future management of the local groundwater basin depends upon a number of
parameters, including the criteria used to manage water demands, imported supplies, recycled water, and
groundwater pumping. Further, future management of the local groundwater basin must consider the
influences of future growth and possible climate change. In particular, the current and future uses of
groundwater in this water budget are based on the existing Basin Operating Plan for the Basin, which was
incorporated into the Groundwater Monitoring Plan required by the Groundwater Management Act (AB
3030)25 and adopted in 2003 by Castaic Lake Water Agency (CLWA), the predecessor agency to today’s
Santa Clarita Valley Water Agency (SCV Water). The Basin Operating Plan was updated in 2009 and is based

25 The Groundwater Management Act (California Assembly Bill [AB] 3030), which took effect in 1993, permitted certain local
agencies to develop groundwater management plans.
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upon the principle of ensuring that the Basin is operated without causing an overdraft condition (LSCE and
GSI, 2009). By design, the Basin Operating Plan draws upon the groundwater storage reserves of the Basin
(primarily in the Saugus Formation) to augment imported supplies during drought years in the State Water
Project (SWP) system, then reduces pumping at other times to facilitate the natural replenishment of those
reserves. This operating plan and the water budget described herein are consistent with the water resources
plan for SCV described in its Urban Water Management Plans (UWMPs).26

Imported Water

In 1963, the Upper Santa Clara River Valley Water Agency, the predecessor and legacy agency to CLWA and
now SCV Water, entered into a contract with DWR for SWP supply. Of the 79,000 acres then encompassed
by the legacy agency boundary, 10,600 acres were in agricultural production and 3,700 acres were
residential, with 12,400 residents. Also, the Wayside Honor Rancho (now the Pitchess Detention Center) and
other LA County correctional facilities housed an additional population of 3,200 inmates. At that time,
planners estimated that, by 1990, agricultural activities would end and developable land covering 51,500
acres would be urbanized and support a population of 180,000. Accordingly, the legacy agency contracted
for SWP water supply of 23,000 acre-feet per year (AFY) to keep the Basin in balance. Annexations and new
land development practices made more land developable. In response, the legacy agency increased its
contract amount to 41,500 AFY by 1966. Once the importation of SWP water began, the local population
rapidly increased along with the volume of water being imported from year to year. The legacy agency
purchased SWP contract rights from other water purveyors in 1991 and 1992, which increased the legacy
agency’s current contract amount to 95,200 AFY. These purchases were made because of the need for
additional imported water supplies to meet growth projections, as well as with the recognition that the
percentage of contracted water that could be delivered to SWP contractors might decrease over time
because of increasingly stringent regulatory constraints on the SWP system.

In addition, CLWA acquired a firm 11,000 AFY of groundwater from the Buena Vista and Rosedale Rio-Bravo
Water Storage Districts (BVRRB). Further, CLWA/SCV Water placed 140,000 acre-feet of water into long-term
groundwater banks in Kern County to provide imported water when SWP supplies are curtailed because of
dry conditions. The operation of these water banks during wet/normal year and dry years is illustrated in the
diagram on page 6-6.

26 The Santa Clarita Valley Water Agency 2020 Urban Water Management Plan, dated June 28, 2021, is the current version
of the UWMP (KJ, 2021).
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The cylinders in these diagrams show the total imported supplies available to the Basin. In normal and wet
years, water in excess of annual need within the SCV Water service area is delivered to one of SCV’'s banking
partners and stored in a groundwater basin through spreading or by in lieu replenishment. Under wetter
circumstances, excess water may exceed the ability to bank supplies, in which case, excess water may be
turned back to the SWP system. Conversely, during dry years, water is taken out of the bank (physically
delivered to the California Aqueduct or exchanged for the banking partners’ SWP water supplies) to make up
for SWP shortfalls.

Basin Operating Plan

As described above, prior to the formation of SCV Water, the retail water purveyors and CLWA undertook
preparation of an AB 3030 Groundwater Management Plan (AB 3030 plan) that was adopted in 2003 (LCSE,
2003). That plan was updated in 2009 and built upon extensive work already conducted in the Basin,
including introducing the application of a three-dimensional numerical groundwater model to ensure that the
proposed operations under this plan would not result in overdraft. The AB 3030 plan and later updates
describe a Basin Operating Plan with the following annual groundwater production schedule:2?

27 See the discussion of Primary Element 4 of the AB 3030 Plan (on page 30 of LSCE, 2003).
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Groundwater Production (AFY)

Dry Year 1 Dry Year 2 Dry Year 3

Alluvial Aquifer 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus Formation | 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

AFY: acre-feet per year

Although a number of factors have prevented full use of the Saugus Formation as described in the Basin
Operating Plan, the Basin Operating Plan remains the best available description of future operation of the
Basin and thus is used to estimate water balances under the future land use and water use conditions
described in this section. The Basin Operating Plan is similarly used to describe groundwater operations in
the 2020 Urban Water Management Plan (KJ, 2021) and the 2021 Draft Water Supply Reliability Plan
Update (Geosyntec, 2021).28 The Basin Operating Plan has similarly been used in the 2010 and 2015 Urban
Water Management Plans (KJC et al., 2011 and 2016), and the 2017 Water Supply Reliability Plan Update
(Clemm and KJC, 2017). The combination of imported water management in conjunction with the Basin
Operating Plan forms the basis for current and future water planning in the Santa Clarita Valley. These plans
consistently demonstrate that operation of the basin under the existing Basin Operating Plan (and in
combination with the imported water resources portfolio) allows SCV Water to reliably meet water demands
within its service area under current conditions and through 2050 build-out of land and water uses under
varying hydrologic conditions consistent with those that have been recorded for nearly a century in the
region. The recent 2021 Draft Water Supply Reliability Plan Update (Geosyntec, 2021) has reached the
same conclusions—specifically, that there would be a supply surplus that would greatly exceed any projected
shortfalls, as long as the remaining supply capacity in the Saugus Formation and/or in specific water banks
is fully developed.

6.1.2 Water Budget Analysis and Presentation of Data

The water budgets presented in this section have been developed using a three-dimensional numerical
computer model that simulates the natural interactions that take place between surface and groundwater
components. This numerical computer model conducts its calculations three times a month over multiple
decades to estimate these interactions.

Figure 6.1-3 depicts the general characteristics of the surface and groundwater processes occurring in the
Basin, along with its geologic structure.

6.1.2.1 The Role of Imported Water in the Water Budget Analysis

Imported water is an important part of the regional water budget. The adequacy of imported water is
essential to meeting the needs of the region and its water balance. Imported water comes from various
water supply sources that are transported through the SWP system to Castaic Lake, where SCV Water takes

28 |t is conceivable that SCV Water may find it more feasible to operate the Saugus Formation differently in certain
circumstances. In particular, if the first year of increased Saugus pumping during a dry period is a year of an especially
significant curtailment in SWP water deliveries (as occurred in 1977), then SCV Water may elect to pump as much as 33,825
AFY from the Saugus Formation during the first year of SWP curtailments (resulting in 35,000 AFY of total pumping from the
Saugus Formation) and reduce its Saugus Formation pumping below 33,825 AFY in one or more subsequent years, if the
curtailment persists.
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delivery of these supplies then pumps the water via pipeline for treatment at either the Earl Schmitt
Filtration Plant or the Rio Vista Water Treatment Plant. Water is then distributed to municipal water users.
Imported water enters the natural surface water system as return flow from municipal sewerage system
discharges and releases from Castaic Lake to downstream agencies in Ventura County (a portion of which
recharges the groundwater system in the Basin). Imported water also recharges the groundwater system as
percolation from land-applied water (outdoor irrigation) and from septic systems. The use of imported water
in the regional water balance is depicted in the graphic below.

In this section, imported water releases to Castaic Creek are included in the historical water budget analysis,
but are not included in the current or projected water budget analyses. Future releases of imported water to
Castaic Creek are presumed to be for the benefit of downstream parties only, and therefore any incidental
recharge is excluded from the projected water budget for the upstream area.

In the water budget analyses, the return flows of imported water (from deep percolation of applied irrigation
water, septic tank percolation, and water reclamation plant [WRP] discharges to the Santa Clara River) are
not tracked separately from the return flows from local groundwater supplies because these two supply
sources are blended in the distribution system. Accordingly, imported water is reported only in tables
showing the sources of water for delivery to customers in any year. In these tables, imported water is shown
as an amount of water delivered by SCV Water from Castaic Lake through its municipal delivery system to its
customers.
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Section 6. Water Budgets

6.1.2.2 Terms Used in Water Budget Tables and Graphics

In this section, tabular data present the water budgets for the surface water system (generally the Santa
Clara River and its tributaries), and the groundwater system (the Basin, which is the local groundwater
system in the valley). Because of the interconnections between these systems, the tables may show that an
interconnected process that exchanges water between the surface and groundwater systems has a negative
numerical value in one system and an equal but positive humerical value in the other system, to provide
balancing of the water budgets in both systems. For example, streamflow losses that represent an outflow
term for surface water also represent inflow (recharge) values for groundwater, while upwelling of
groundwater into a stream represents an outflow (loss) of water from the groundwater system and an inflow
(gain) of water in the surface water system.

In order to discern important watershed components such as surface water flows compared with
groundwater flows leaving the Basin and groundwater storage changes over time, separate surface water
and groundwater budgets were developed. These budgets reflect the results of using the three-dimensional
numerical groundwater flow model of the Basin to simulate the interaction between the surface water and
groundwater systems. These exchanges of water and the complete group of processes that are components
of the surface water and groundwater budgets (and that are used in the graphics and tables) are
summarized below.

= Precipitation, primarily in the form of rainfall, typically occurs from fall through spring. While averaging
slightly over 17 inches per year (in/yr), it is highly variable as shown below in Figure 6.1-4. The general
pattern is a period of below-normal precipitation followed by shorter periods of higher precipitation.
Rainfall provides surface flows in the form of runoff and directly recharges the groundwater basin
through percolation through the soil column. Quantities of precipitation are impacted by climate change
as discussed in the projected water budget discussion (Section 5).

= Surface Water Recharge to the Groundwater Basin constitutes an addition to the groundwater system in
the groundwater budget and is a surface water loss in surface water budget. Surface water flow
originates from precipitation in canyons and tributaries of the upper Santa Clara River watershed, which
drain into the Santa Clara River. Conversely, groundwater upwelling that flows into the surface water
systems is depicted as an outflow from the groundwater system but a source of water to the surface
water system. The watersheds that are tributary to the Basin are shown on Figure 6.1-5. Surface water
inflows also include controlled releases of local water and (infrequently) SWP water impounded in
Castaic Lake. The impounded local water consists of precipitation runoff from the watershed areas
upstream of the reservoir. These releases into Castaic Creek occur near the northern boundary of the
Basin. Controlled releases of local water also occur from Bouquet Reservoir, which is located at the
boundary between the Eastern and Bouquet Hydrologic Subareas (Figure 6.1-2). A large portion of these
releases infiltrates the alluvial material underlying each creek, while the remainder continues as
streamflow out of the Basin.

= Evapotranspiration (ET) is the uptake of groundwater by phreatophyte plant communities. These include
the riparian mixed hardwood forests and coast live oak woodlands shown in Figure 6.1-6.
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Section 6. Water Budgets

= Other Consumptive Uses represent the portion of agricultural and urban water uses that are not
returned to the surface or groundwater systems and hence are “consumptive” uses of water. This is
almost exclusively in the form of ET of land-applied water (water that is used for irrigation of agricultural
crops and urban landscapes). Consumptive use does not include water that percolates into the ground
when irrigation of agricultural lands and municipal lawns and gardens occur; this percolation of irrigation
water is accounted for as inflows into the groundwater system. Indoor water use is a very small
consumptive use. Most of the water used inside homes and nonresidential facilities is returned to the
system via wastewater systems that consist of WRPs discharging treated water into the Santa Clara
River and septic systems that percolate treated water into the groundwater system.

= Surface and Subsurface Outflows represent surface or groundwater flowing out of the Basin at its
western boundary (near the LA/Ventura county line).

= Point Discharges to the Santa Clara River also occur from local WRPs and from groundwater treatment
systems that pump groundwater to contain and treat perchlorate contamination on and near the former
Whittaker-Bermite Corporation (Whittaker-Bermite) property.

= Stream Losses are surface water outflows that occur when streamflows seep into the underlying
groundwater system (see Surface Water Inflows above) and when surface water in the Santa Clara River
flows out of the Basin at the western basin boundary.

= Stream Gains occur when groundwater upwells into surface streams. These flows, beginning at the
mouth of the San Francisquito Canyon and continuing beyond the western basin boundary, contribute to
the perennial streamflow that occurs in most periods in the Santa Clara River.

= Agricultural and Municipal and Industrial Irrigation water that is not taken up by plants (through ET)
percolates into the groundwater basin. This is also referred to as irrigation return flow.

= Septic Systems also provide a small amount of groundwater recharge to the groundwater basin.

= Pumping from the groundwater basin removes water from the groundwater system. The largest pumper
in the Basin is SCV Water, which accesses groundwater from both the Alluvial Aquifer and the Saugus
Formation. SCV Water and the Los Angeles County Waterworks District No. 36, Val Verde (LACWD) are
the sole municipal water providers in the Santa Clarita Valley. Other pumpers include FivePoint Holdings,
LLC (FivePoint), which is the successor of interest to The Newhall Land and Farming Company and
extracts water for agricultural uses; the Pitchess Detention Center, which extracts water for municipal
purposes; the Disney Corporation, which pumps localized Saugus Formation groundwater along the
basin boundary for irrigation purposes; golf courses; and small domestic pumpers. Historical pumping
levels are documented in annual reports, including the 2019 Santa Clarita Valley Water Report (LSCE,
2020).

The water budget analyses for the Basin combine these hydrologic and water use components to arrive at
annual surface water and groundwater budgets. These budgets are presented in graphical form and in
tables. A sample of the terms used in the groundwater budget is shown in the diagram below for two years.

In the Sample Groundwater Budget graphic, the area below the zero line of the graphic shows pumping, ET,
and stream gains are all leaving the groundwater system (as groundwater outflows), while stream losses,
precipitation, irrigation return flows, septic systems, and subsurface tributary inflows, are all recharging the
groundwater basin (i.e., as groundwater inflows), as shown above the zero line. Using DWR’s guidance for
displaying storage changes, the net impact of stored groundwater on the water budget and the balancing of
the water budget terms is shown in a brown or tan color each year.
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For the second year, the positive value of this storage change (as represented by the tan bar) is called a
groundwater storage reduction because the aquifer naturally releases stored water that is then available as
a source of water to support the various groundwater discharge mechanisms that are operating in the Basin.
This occurs when the volumes of those groundwater outflow terms are higher than the amount of recharge
into the aquifer system. Conversely, for the first year, the negative value of this storage change (as
represented by the black bar) is called a groundwater storage increase because the aquifer naturally stores
water during high precipitation/recharge periods (when the groundwater discharge mechanisms do not need
to withdraw stored water because of the high amount of groundwater recharge). This method of representing
the storage terms is based on the principle of conservation of mass, which states that the difference
between inflows and outflows must equal the change in storage at any given time. Accordingly, under this
principle, in any given year, the size of the group of bars lying above the zero line is the same as the size of
the group of bars lying below the zero line.

6.1.3 The Process for Building the Projected Water Budget

The water budget analyses that are described and developed in this section provide the basis for identifying
the projected water budget that are used in subsequent steps of GSP development to evaluate basin
sustainability, develop sustainable management criteria under SGMA, and identify and evaluate
implementation measures for obtaining and/or maintaining long-term sustainability of the Basin’s
groundwater resources in the next 20 years (the time frame required by SGMA for achieving sustainability).
In the sections below, the estimated future water budget (which is described by DWR as the “projected”
water budget) for the Basin is derived. The projected basin water budget is fundamental to evaluating the
sustainability of the Basin because it depicts how the basin operates in highly variable hydrologic conditions,
how the basin interacts with the surface water system, and how the Basin Operating Plan for the
groundwater resources in the Basin interrelates to the overall water resources supply plan for the region.
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The development of the projected water budget is presented in several parts.

First, the historical water budget for the groundwater system is presented. The historical water budget
shows how water use has grown over time as the area developed and how the groundwater basin water
interacted with the surface water system and imported water system over time (from 1925 through
2019), including during periods of abundant precipitation and periods of drought conditions.

Next, the current water budget is presented. In this water budget, the performance of the Basin is
simulated over a repeat of the historical hydrologic record (1925 through 2019), but with a static level of
pumping and overlying human water demands that are representative of recent land uses and water
uses in the Basin. This differs from the historical water budget in that it takes out the factors associated
with continual changes in the overlying land and water uses during the historical record, thereby allowing
an analysis of how the basin would perform under a repeat of historical droughts and wet cycles at the
current level of overlying development and human water demand. The current water budget depicts how
the groundwater basin currently interacts with the surface water system and how the region depends
upon imported water to maintain a long-term balance between supplies and human demands for water.

Finally, the projected water budget is presented, with a preceding discussion of how the Basin Operating
Plan was developed and how this plan interrelates to the region’s dependence upon imported water
supplies (based on the conjunctive-use management approach for the Basin). The projected water
budget also accounts for the effects of climate change on the local groundwater system.

6.1.4 Historical Water Budget

This section provides a look back at the Basin’s historical water budget from 1925 through 2019. This
historical water budget includes historical wet and dry periods, which are later used to represent water
supply variability in current and projected water budget evaluations. The historical water budget also depicts
the actual history of past changes in regional water use over time.
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6.1.4.1 Historical Water Supplies and Demands

Water use changes were dramatic during this period. The table below shows the overlying human water
demands and the sources of water used to meet those demands.

Municipal Users Other Users Total

Local Imported Recycled Local Local

1L Groundwater  Water Water el Groundwater | Groundwater geinand

1936-1949 Min 0 0 0 0 5,000 5,000 5,000
Average 0 0 0 0] 33,500 33,500 33,500
Max 0 0 0 0 50,000 50,000 50,000
1950-1959 Min 500 0 0 500 50,000 50,500 50,500
Average 1,000 0 0 1,000 51,000 51,000 51,000
Max 1,000 0 0 1,000 51,000 51,000 51,000
1960-1979 Min 500 0 0 500 14,000 29,000 29,000
Average 11,500 0 0] 11,500 23,500 35,000 35,000
Max 20,000 7 0 20,000 50,000 50,500 50,500
1980-2019 Min 12,201 1,126 0 21,386 9,975 24,138 33,323
Average 25,820 26,486 167 52,473 13,990 39,810 66,463
Max 34,612 47,205 507 77,311 17,312 50,373 92,079

Notes

All units are in acre-feet. Values prior to 1980 are estimates and are rounded to the nearest 500 or 1,000 acre-feet due to limited
records. Totals do not equal the sum of the individual uses because the minimum, average, and maximum values occur in
different years for each water use and water source.

Min = minimum Max = maximum

Water use during the region’s history can be logically divided into four periods: predevelopment (before
1936), agricultural (1936 through 1959), transition to urbanization (1960 through 1979), and the modern
period of record (1980 through 2019).

= Predevelopment Period (Before 1936). During the 1800s and early 1900s, the Basin was largely rural,
with ranches, rural populations, and small villages present. This early development included an outpost
of Mission San Fernando that was established at Castaic Junction in 1802. See Lopez, 1974 for an
ethnographic and archaeological study of these early years, including discussions of precipitation and
temperature patterns during this period. Shallow hand-dug wells and direct diversions of water from
perennial reaches of the Santa Clara River are thought to be the primary sources of the low-volume
water needs in those days.2°

= Agricultural Development Period (1936 through 1959). The first large-scale use of groundwater is
thought to have occurred with the construction of agricultural supply wells along the Santa Clara River in
the western and central portions of the Basin beginning in the mid-1930s. Inspection of aerial photos
from 1947 and a U.S. Geological Survey (USGS) study of the Basin’s agricultural and early urban years
(Robson, 1972) indicate that groundwater pumping for agricultural uses supported irrigated crop
cultivation on as much as 6,100 acres (approximately) of land lying along the alluvial corridors that
contain the Santa Clara River and certain tributaries. See Appendix I, Water Budget Details, for the

29 See https://scvhistory.com/scvhistory/lopezrobert1974rainfall.ntm for details.
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locations of these lands and the wells that are estimated (based on construction dates) to have provided
the irrigation water supply. Calculations by Robson (1972), CH2M HILL (2004), and GSI (2020) for the
mixture of crops farmed in those days and more recently indicate that (1) crop irrigation demands range
from about 4 to 10 acre-feet (AF) per acre per year, and (2) crops consume approximately 50 to 70
percent of the land-applied irrigation water pumped from the Alluvial Aquifer, with the remainder lost to
evaporation from soils and seepage back to the underlying water table. Accordingly, annual groundwater
pumping to support agricultural irrigation is thought to have averaged approximately 50,000 AFY by the
mid-1940s and continuing through much, if not all, of the 1950s. The Saugus Formation was not a
source of groundwater supply until the early 1950s, when the newly formed Newhall County Water
District drilled wells along the South Fork Santa Clara River in the town of Newhall.

= Transition Period (1960 through 1979). Beginning in the 1960s, certain parcels of agricultural land,
located primarily east of the modern-day Interstate 5 (I-5) freeway, were retired and gradually urbanized.
As this transition began, the region began planning water importation to meet future growth. In 1963,
the Upper Santa Clara River Valley Water Agency, the predecessor to CLWA, and now SCV Water,
contracted with DWR for SWP supply. Urbanization continued during the 1960s and 1970s, with the first
deliveries of SWP water occurring in 1979.

= Modern Record (1980 through 2019). Over these years, the Basin has continued to urbanize. By 2019
the region’s population was approximately 286,000. During this period, the region invested in increased
supplies of imported water and began operating the local groundwater basin in conjunction with
imported water. This was formalized in a Basin Operating Plan near the turn of this century (LSCE, 2003;
LSCE and GSI, 2009).

6.1.4.2 Historical Groundwater Budget Analysis Results

Figure 6.1-7, shown below, depicts the historical water budget. The figure presents a histogram plot showing
the multiple groundwater inflows and outflows, with the inflows stacked as bars above the zero line and the
outflows stacked as bars below the zero line. A yellow line shows the cumulative change over time in the
volume of groundwater in storage in the Basin. Like the cumulative departure curve for precipitation, the
cumulative change curve for groundwater storage indicates whether the basin is experiencing long-term
changes in groundwater storage, and, in particular, whether an overdraft condition might exist (as would be
shown by a curve that is declining over a long period—i.e., sloping down and to the right over multiple
decades). As shown in this plot, the historical water budget shows the effects of periodic low precipitation
periods but does not show long-term sustained downward trends in the cumulative change curve over the
entire period. The absence of long-term sustained downward trends in the cumulative change curve
indicates that the Basin has not been in an overdraft condition. This observation is corroborated by observed
groundwater levels.

As a companion to Figure 6.1-7, the table that follows it shows the sources of water delivered to end users in
the historical water budget, beginning with the first delivery of imported water in 1979. Prior to 1979, all
water use in the area was derived from groundwater pumping.
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FIGURE 6.1-7
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Municipal Users *l
Local Imported Recycled Total Local Demand
Year Groundwater Water Water Groundwater Groundwater
1979 19 500 7 O 19,507 15 223 34 723 34,730
1980 20,639 1,126 0 21,765 15,413 36,052 37,178
1981 18,482 5,817 0 24,299 17,278 35,760 41,577
1982 12,253 9,659 0 21,912 13,705 25,958 35,617
1983 12,201 9,185 0 21,386 11,937 24,138 33,323
1984 16,390 10,996 0 27,386 15,377 31,767 42,763
1985 16,659 11,823 0 28,482 13,403 30,062 41,885
1986 17,393 13,759 0 31,152 12,297 29,690 43,449
1987 17,592 16,285 0 33,877 10,611 28,203 44,488
1988 18,601 19,033 0 37,634 9,975 28,576 47,609
1989 21,195 21,618 0 42,813 10,285 31,480 53,098
1990 21,453 21,613 0 43,066 11,284 32,737 54,350
1991 31,825 7,968 0 39,793 10,279 42,104 50,072
1992 27,355 13,911 0 41,266 11,160 38,515 52,426
1993 29,959 13,393 0 43,352 10,777 40,736 54,129
1994 31,599 14,389 0 45,988 13,559 45,158 59,547
1995 28,677 16,996 0 45,673 14,347 43,024 60,020
1996 32,054 18,093 0 50,147 14,570 46,624 64,717
1997 32,025 22,148 0 54,173 15,319 47,344 69,492
1998 28,604 20,254 0 48,858 13,599 42,203 62,457
1999 29,968 27,282 0 57,250 17,154 47,122 74,404
2000 28,409 32,579 0 60,988 15,608 44,017 76,596
2001 25,367 35,369 0 60,736 16,362 41,729 77,098
2002 26,457 41,763 0 68,220 16,979 43,436 85,199
2003 22,978 44,416 50 67,444 14,829 37,807 82,273
2004 24,671 47,205 420 72,296 15,590 40,261 87,886
2005 32,316 37,997 418 70,731 12,785 45,101 83,516
2006 33,061 40,048 419 73,528 17,312 50,373 90,840
2007 31,690 45,151 470 77,311 14,768 46,458 92,079
2008 33,884 41,705 311 75,900 14,750 48,634 90,650
2009 31,100 38,546 328 69,974 16,564 47,664 86,538
2010 33,152 30,578 336 64,066 16,098 49,250 80,164
2011 33,624 30,808 373 64,805 15,439 49,063 80,244
2012 33,726 35,558 428 69,712 15,694 49,420 85,406
2013 29,779 43,281 400 73,460 16,151 45,930 89,611
2014 34,612 33,092 474 68,178 12,885 47,497 81,063
2015 29,893 24,148 450 54,491 12,079 41,972 66,570
2016 26,329 31,130 507 57,966 14,360 40,689 72,326
2017 16,403 46,651 501 63,555 13,438 29,841 76,993
2018 22,869 41,999 352 65,220 13,071 35,940 78,291
2019 17,547 42,072 458 60,077 12,510 30,057 72,587
Notes

All values are in units of acre-feet. Data are for calendar years, to be consistent with water usage information presented in annual
reports. See Table I-2 in Appendix | for water-year values of groundwater usage. Other users are FivePoint (The Newhall Land and
Farming Company), the Pitchess Detention Center, Sand Canyon Country Club, Valencia Country Club, Vista Valencia Golf Course,
small private domestic well owners, and the groundwater pumping/treatment system on the Whittaker-Bermite property.
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6.1.5 Current Water Budget

The approach that was used to develop the current water budget involved taking the historical pattern of
natural hydrologic conditions (i.e., precipitation, basin inflows, ET, etc.) from 1925 through 2019 and using
current pumping and development patterns to demonstrate how the current operation of the groundwater
basin interacts with the surface water system under historical droughts and wet periods. Analysis of the
current water budget allows for evaluating whether overdraft conditions would possibly occur if the current
levels of groundwater pumping and overlying water uses were to continue for many decades.

6.1.5.1 Water Supplies and Demands for the Current Water Budget

While the historical water budget extends through 2019, the pumping patterns that have occurred beginning
in 2015 have been abnormally depressed during these years—well below the annual volumes specified in
the AB 3030 Groundwater Management Plan (LSCE, 2003). To avoid this anomaly, this current water budget
uses SCV Water’s actual 2014 pumping distribution and the overlying land uses that were present that year.
The 2014 land uses are believed to be within 1 percent of those found in 2019, based on the number of
water accounts served by SCV Water. For other pumpers (i.e., non-municipal pumpers), the current water
balance uses those well owners’ average pumping during the last 10 years, which is consistent with
estimation procedures used in past Urban Water Management Plan analyses.

The table below shows how human water demands would be satisfied at the current level of development
and the associated current level of water demands and groundwater pumping.

Municipal Users || Other Users Total

Local Imported | Recycled Local Local

Groundwater  Water Water [ote Groundwater | Groundwater bemand
Notes

All values are in units of acre-feet and are for 365-day years. Values will be higher in leap years.

Groundwater pumping consists of actual 2014 municipal water use, 2010-2019 average pumping for other
pumpers, and 500 AFY for the groundwater pumping/treatment system on the Whittaker-Bermite property.

Other users are FivePoint (The Newhall Land and Farming Company), the Pitchess Detention Center, Sand Canyon
Country Club, Valencia Country Club, Vista Valencia Golf Course, small private domestic well owners, and the
groundwater pumping/treatment system on the Whittaker-Bermite property.

6.1.5.2 Current Groundwater Budget Analysis Results

The current groundwater budget is depicted in Figure 6.1-8, below. This plot shows the effects of periodic
low precipitation periods but does not show long-term sustained downward trends in the cumulative change
curve for groundwater storage over the entire period. The absence of long-term sustained downward trends
in the cumulative change curve indicates that the Basin would not be in an overdraft condition if current land
use and water use conditions persisted over multiple decades of fluctuating precipitation in the basin.
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FIGURE 6.1-8

Current Groundwater Budget
Under the 2014
Level of Development

600,000 Santa Clara River Valley
East Groundwater Subbasin
>30,000 Groundwater Sustainability Plan
500,000
450,000 )
=
» 400,000 e
% S LEGEND
o
% 350'000 E B Stream Gains
= L o
E 300,000 E B Stream Losses
g 250,000 5 Precipitation
g 200,000 g B Ag+Muni Irrigation
(@] é B Subsurface Inflow in Tributaries
6 150,000 )
Bl Septic
100,000 I | ‘ B Pumping
?; 50,000 II. |II|.-|I|| L = UL II.--II_ i |I|| L II.I Lot B II -III HHHLEE I.||- i ET
oy B Groundwater Storage Increase
o 0
S B Groundwater Storage Reduction
S 50’000 EEE = 1 ] EEE U
©
g 100,000 q
< 150,000 ‘ o
200,000 =
‘é’ S
o 250,000 (ED_
£ o
o 300,000 — 2
% 350,000 8
2 400,000 =
© o
5 s
8 450,000 . - S
= Cumulative Change in
O 500,000
Groundwater Storage Volume
550,000
600,000
LN o LN o LN o LN o LN o LN o LN o LN o LN o LN o
o o o™ < < N LN (e} (o) ™~ M~ (o] o0 (o)) (o))} o o — — N
Water & & &§ & § & § ¢ & g @ § & & 4 g g & § 3§
Year o " o LN o N o N o N o N o N o LN o LN o LN
— — o o o™ (4p] < < LN N (o] \o} N~ M~ e} 0 (@)] (@)]
Elapsed NOTES
Years This projected water budget is

developed by projecting the 1925-2019
historical hydrology forward in time.
Ag: agriculture

Muni: municipal

ET: evapotranspiration

:\0420_CLWA\Source_Figures\019_EastSubbasinGSP\GSP\Section6




Section 6. Water Budgets

6.1.6 Projected Water Budget

This section presents the projected water budget under three alternative sets of climate assumptions and
derives the future water budget that will be carried forward into later evaluations of basin sustainability.
6.1.6.1 Water Supplies and Demands for the Projected Water Budget

Simulations of the projected water budget under a variety of future conditions are described below. In all of
those scenarios, future human demands for water are projected under full build-out of the Basin’s land uses,
and hence full build-out of future water demands. Full build-out is expected to occur by the year 2050 (KJ,
2021), and future basin pumping is in accordance with the Basin Operating Plan.

| Municipal Users || Other Users || Total
Year Type

Local Imported Recycled Total Local Local Demand
Groundwater, Water Water Groundwater | Groundwater
Normal 40,708 51,331 8,961 101,000 7,585 48,293 108,585
Dry Year 1 44,915 53,224 8,961 107,100 7,585 52,500 114,685
Dry Year 2 49,915 43,994 8,961 102,870 7,585 57,500 110,455
Dry Year 3+ 59,915 33,994 8,961 102,870 7,585 67,500 110,455
Average (1925-2019) 44,649 48,365 8,966 101,980 7,588 52,237 109,568

Notes

Normal-year and dry-year values are in units of acre-feet per year (AFY) and are for 365-day years. Values will be higher in leap
years. Average values for 1925-2019 include leap years. Hence, the average values for recycled water and local groundwater are
slightly higher than those shown for normal and dry years.

Other users are FivePoint (The Newhall Land and Farming Company), the Pitchess Detention Center, Sand Canyon Country Club,
Valencia Country Club, Vista Valencia Golf Course, small private domestic well owners, and the groundwater pumping/treatment
system on the Whittaker-Bermite property.

Total demand by municipal users in normal years (101,000 AFY), single-dry years (107,100 AFY), and multiple-dry years (102,870
AFY) is for Year 2050, as shown in Tables 7-2, 7-3, and 7-4 of the 2020 UWMP (KJ., 2021), and is the demand with the plumbing
code and active conservation.

As described above, the projected water budget is based on simulating the effects of full build-out of land
uses and human demands for water. Three alternative projected water budgets (no climate change, 2030
climate change, and 2070 climate change) are presented for consideration as the projected water budget to
use for evaluating basin sustainability under SGMA. The projected water budget is examined to see how
changes in climate could affect precipitation and ET rates locally in the Basin, as defined by DWR for the
years 2030 and 2070. The analysis of the projected water budget also includes a numerical groundwater
flow model simulation that uses the historical climate without climate change, to help quantify the climate-
change influence separately from the changes in land and water uses. All three of these projected water
budgets are developed for the same historical climatic regime (1925 through 2019) as is used in the
historical and current water budgets, with DWR’s local climate-change factors being applied to the historical
climatic regime to describe the potential future effects of climate change on precipitation and ET in 2030
and 2070. Based on this analysis, the projected water budget that was for further SGMA sustainability
evaluations and groundwater management planning reflects full build-out conditions in the Basin plus
precipitation and ET changes that are estimated by DWR to occur in 2030.
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6.1.6.2 Evaluating the Influences of Climate Change

One of the dominant uncertainties in water resource planning in California is climate change. Hydrology in
California is highly variable, and forecasts of the effects of climate change suggest even greater variability
could occur in the coming years. Moreover, the available global climate models suggest that a general
warming trend is likely to occur in California, which is likely to reduce SWP water deliveries and have other
profound implications for management of water supplies in the state.

When evaluating sustainable management of the Basin 50 years into the future, it is prudent to consider the
potential impacts that climate change could have on the state’s future management of water supplies and
the change in hydrology within the local groundwater system. SGMA issues guidance to local GSAs for
consideration of how to factor these forecasts and uncertainties into planning for local sustainability.
Sustainable groundwater management provides a buffer against drought and climate change and
contributes to reliable water supplies regardless of weather patterns. The Santa Clarita Valley depends on
groundwater for a portion of its annual water supply, and sustainable groundwater management is essential
to a reliable and resilient water system.

The 2020 Urban Water Management Plan (KJ, 2021) provides future water supply and human water
demand values and incorporates DWR’s most current estimates of future SWP delivery capability (DWR,
2020). The projected water budgets are based on the current operating plan for the Basin (the Basin
Operating Plan) which is applicable to all three of the projected water budget scenarios described in this
Water Budgets section (no climate change, 2030 climate change, and 2070 climate change).

DWR provides GSAs with one climate scenario for 2030 and three climate scenarios for 2070. The climate
scenario for 2030 provides the best estimate of the variability in local hydrology (precipitation and ET) that
the Basin might experience during the next 20 years as the GSA works to obtain and/or maintain
sustainability of local groundwater resources. The three climate scenarios for 2070 demonstrate the
uncertainty of climate when considering a 50-year planning horizon under SGMA. The forecasts result in a
fairly minor change in local hydrology compared with the effects of climate uncertainty and future climate
change on future statewide policy-making and water resource management. When considering sustainability
50 years out, SCV Water anticipates there will be a need to consider and adjust to the influences of climate
change in its water demand and supply management programs. Thus, it is prudent to focus on the 2030
climate scenario for addressing sustainability within the 20-year time frame required by SGMA, while also
using the results of the 2070 water budget analysis to inform water managers about conditions that may be
possible afterward.

6.1.6.3 Projected Groundwater Budget Analysis Results

The projected water budgets, in Figures 6.1-9 through 6.1-11 below, show that the cumulative change curve
for groundwater storage may shift slightly downward with the onset of slightly reduced precipitation and
greater ET in the Basin. However, chronic declines in groundwater levels are not projected to occur over long
periods, which indicates that SCV Water’s operating plan for the Basin is unlikely to cause an overdraft
condition in the local groundwater system (i.e., it is unlikely to exceed the basin yield) in the future under the
assumed climatic conditions, as discussed in Section 6.1.7.
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FIGURE 6.1-9
Projected Groundwater Budget
Under Full Build-out Conditions
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FIGURE 6.1-10
Projected Groundwater Budget
For Year 2042 Conditions (Full
Build-out Conditions With 2030
Average Climate Change)
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FIGURE 6.1-11
Projected Groundwater Budget
For Year 2072 Conditions (Full
Build-out Conditions With 2070
Average Climate Change)
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Section 6. Water Budgets

6.1.7 Basin Yield

SGMA requires that basins be brought into balance within 20 years so as to avoid undesirable results and
depletion of groundwater resources. A basin that is out of balance is characterized by a continual lowering of
groundwater levels over time, a condition known as overdraft. Overdraft occurs when the average annual
amount of groundwater extraction exceeds the long-term average annual supply of water to the basin.
Effects of overdraft can include seawater intrusion, land subsidence, and groundwater depletion (which
refers to chronic lowering of groundwater levels), eventually making a basin unusable. This is not to say that
a basin must be in balance each year. It is normal for groundwater basins to experience increases and
decreases in storage in response to the normal dry and wet hydrologic cycles. What is generally required is
for a basin to be operated at or below its “basin yield” production volume, which is a long-term (multi-
decadal) average annual production volume that does not create a long-term chronic overdraft condition.

The basin yield volume for a groundwater basin is the average amount of pumping that can occur on a long-
term basis without creating a chronic (i.e., continual) lowering of groundwater levels and a chronic reduction
in groundwater storage volumes. The basin yield volume is generally considered equal to the long-term

average replenishment rate of the aquifer from natural and artificial recharge sources. ET and basin outflow
are also factored into calculating groundwater replenishment rates. The volume of groundwater pumped in a
given year can be less than, or greater than, the long-term average volume that is used to define basin yield.

The table below compares the annual groundwater pumping volumes that were modeled for the projected
water budget with the annual pumping volumes specified in the operating plan for the Basin.

Modeled Groundwater Pumping Ranges
Year Type Pumping for the Specified in the
Projected Water Budgets Basin Operating Plan
Normal 48,300 37,500 to 55,000
Dry Year 1 52,500 45,000 to 60,000
Dry Year 2 57,500 51,000 to 60,000
Dry Year 3+ 67,500 51,000 to 70,000
Modeled Average for
Projected Water Budgets 52,200
Note

Normal-year and dry-year values are in units of acre-feet per year (AFY) and are for 365-day years. Values will be higher in leap
years. The modeled average of 52,200 AFY is for the 95-year time period that is simulated in the numerical groundwater flow
model, and is rounded from values presented in other tables and in Appendix I.

As shown in the table, annual pumping volumes increase during dry years, which are defined as years when
SWP water deliveries are significantly curtailed. The increase in groundwater pumping during these years
(compared with normal years) occurs in the Saugus Formation. The projected water budgets for the Basin
indicate the Basin Operating Plan does not produce chronic declines in groundwater storage volumes or
groundwater levels in the aquifer system on a long-term basis, including under the two different climate
change scenarios that were evaluated. This means the basin yield volume for the Basin is likely higher than
the average annual production volume of 52,200 AFY that was simulated for the projected water budget
under full build-out of the land and water uses in the Basin.
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The results of the projected water budget also indicate that, pursuant to the Basin Operating Plan, the Basin
can be pumped at an annual rate of at least 67,500 AFY for multiple dry years without causing chronic
water-level declines. The number of consecutive dry years that the basin can be pumped at or above 67,500
AFY without causing chronic water level declines has not been tested or determined. Thus, it is prudent to
consider the basin yield volume for the Basin to be at least 52,200 AFY, based on the long-term average
amount of pumping. However, as indicated by the projected water budget analyses presented in this section,
pumping at rates of 67,500 AFY (and potentially higher) can occur for multiple dry years without causing
chronic groundwater level declines and hence exceeding the long-term basin yield for the Basin groundwater
system.

The basin yield volume is not the same as the sustainable yield of the basin according to SGMA, because the
GSP development process must consider not only chronic lowering of groundwater levels and chronic
reduction in groundwater storage, but also whether there are other undesirable results with respect to other
sustainability indicators (including degradation of water quality, subsidence, surface water depletion, and
seawater intrusion). The GSP development process also must consider whether groundwater-dependent
ecosystems (GDEs) have been, or will be, impacted. As discussed in Sections 8 and 9 of the GSP,
undesirable results arising from pumping in the groundwater basin have not been identified to date and are
not expected to occur under the Basin Operating Plan, given that this operating plan is expected to not
create a chronic decline in groundwater levels, a reduction of groundwater in storage, or significant and
unreasonable depletion of surface water. These conditions will be monitored and evaluated under the
monitoring program described in Section 7 of the GSP, along with monitoring of the two other sustainability
indicators that are pertinent in the Basin (degraded groundwater quality and land subsidence). If undesirable
results are identified in the future, then the GSP will include projects and management actions to return the
Basin to a sustainable condition. Because undesirable results are not expected to occur, the basin yield
volume of at least 52,200 AFY is numerically equivalent to the sustainable yield of the Basin (though it
potentially might be higher, as described above).
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6.2 Data Sources, Time Periods, and Methods

The SGMA regulations (herein referred to as the GSP regulations) contain specific requirements for
developing and presenting the water budgets, as described in 23 California Code of Regulations (CCR)
§354.18 and listed below:

§ 354.18 Water Budget.

(a) Each Plan shall include a water budget for the basin that provides an accounting and assessment of
the total annual volume of groundwater and surface water entering and leaving the basin, including
historical, current and projected water budget conditions, and the change in the volume of water stored.
Water budget information shall be reported in tabular and graphical form.

(b)The water budget shall quantify the following, either through direct measurements or estimates
based on data:

(1) Total surface water entering and leaving a basin by water source type.

(2) Inflow to the groundwater system by water source type, including subsurface groundwater inflow and
infiltration of precipitation, applied water, and surface water systems, such as lakes, streams, rivers,
canals, springs and conveyance systems.

(3) Outflows from the groundwater system by water use sector, including evapotranspiration,
groundwater extraction, groundwater discharge to surface water sources, and subsurface groundwater
outflow.

(4) The change in the annual volume of groundwater in storage between seasonal high conditions.

(5) If overdraft conditions occur, as defined in Bulletin 118, the water budget shall include a
quantification of overdraft over a period of years during which water year and water supply conditions
approximate average conditions.

(6) The water year type associated with the annual supply, demand, and change in groundwater stored.

(7) An estimate of sustainable yield for the basin.

In accordance with these requirements, for each of the three periods that must be evaluated (historical,
current, and projected) an integrated water budget is developed for the basin’s surface water and
groundwater systems. Each integrated water budget describes the total inflows and outflows for surface
water and the two principal aquifers (the Alluvial Aquifer and the Saugus Formation) combined. The water
budgets present the magnitudes of individual inflow and outflow terms for each water year (October 1
through September 30)30 evaluated. Additionally, for each water year, the water budget consists of distinct
surface water and groundwater budgets. These water budgets quantify inflows and outflows on a basinwide
basis in the Basin. Tables 6.2-1 and 6.2-2 provide inventories of the inflow and outflow terms for the surface
water system and the groundwater system, respectively. Figure 6.2-1 shows the inflows and outflows from
these systems, the linkages between these systems, and the sources and uses of water supplies in the
Basin.

30 Water year 2019, for example, begins on October 1, 2018, and continues through September 30, 2019.
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FIGURE 6.2-1
Water Budget Process Diagram
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Table 6.2-1. Inventory of Surface Water Inflows and Outflows for the Basin

Blue = Surface Water System Process

Green = Exchange with Groundwater
Purple = Internal Flow Process Within the Surface Water System

Surface Water Process Information Source ||
INFLOWS

In-Basin Precipitation Rain Gage Data and Isohyetes
Stormwater Generated from In-Basin Precipitation Rainfall Data and Modeling
Stream Inflow (Santa Clara River) Stream Gaging Data
Stream Inflow (Releases from Castaic Lake/Lagoon) Data and Projections
Stream Inflow (Releases from Bouquet Reservoir) Data and Projections
Stream Inflow (Other Santa Clara River Tributaries) Modeling
Discharges to Santa Clara River from WRPs Data and Projections
Discharges to Santa Clara River from Groundwater Treatment Systems Data and Projections

Groundwater Discharge to Streams Modeling
OUTFLOWS

Santa Clara River Non-Storm Outflow at the Western Basin Boundary Data and Modeling
Groundwater Recharge from Precipitation Modeling
Groundwater Recharge from Streams Modeling

ET and Stormwater Outflow Modeling
CHANGE IN STORAGE

Change in Surface Water Storage (None)

Notes

Inflows to - and storage in - Castaic Lake and Bouquet Reservoir are not included in the surface water budgets because these water bodies lie at or upstream of
the margins of the groundwater basin.

Subsurface outflow through the thin alluvial material beneath the Santa Clara River at the western boundary of the Basin is accounted for in the "Santa Clara
River Non-Storm Outflow at the Western Basin Boundary" term because the historical and current stream gages are located further downstream where bedrock
is thought to be at or just beneath the river channel, which causes most if not all subsurface water at the western basin boundary to appear in the river
upstream of those gages.
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Table 6.2-2. Inventory of Groundwater Inflows and Outflows for the Basin

Blue = Exchange with Surface Water

Green = Groundwater System Process
Purple = Internal Flow Process Within the Groundwater System

Groundwater Process Information Source

INFLOWS

Recharge from Precipitation Rainfall Data and Modeling
Recharge from Streams Rainfall Data and Modeling
Subsurface Inflow Modeling

Septic System Percolation Data and Modeling
Recharge of Applied Water Data and Modeling
OUTFLOWS

Groundwater Pumping Data and Projections
Riparian Evapotranspiration Modeling
Groundwater Discharge to Streams Modeling
CHANGE IN STORAGE

Change in Groundwater Storage Modeling

Notes

Subsurface outflow through the thin alluvial material beneath the river at the western boundary of the Basin is accounted for
as outflow in the surface water budget because the historical and current stream gages are located further downstream
where bedrock is thought to be at or just beneath the river channel, which causes most if not all subsurface water at the
western basin boundary to appear in the river upstream of those gages.

Recharge of applied water consists of deep percolation of irrigation water and conveyance system losses.

Changes in the volume of groundwater in storage are accounted for separately from the inflow and outflow terms in the
groundwater budget.
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The historical and current water budgets have been developed from prior and current studies of the
hydrogeologic, land use, and water use characteristics of the Basin, including the development and
calibration of a three-dimensional numerical groundwater flow model (GSI, 2021). The projected water
budgets have been developed by building upon the methodology for the historical and current water
budgets, using future estimates of land use build-out and associated human water demands and
discharges, as well as incorporating climate-change scenarios provided by DWR for two future time horizons
(the years 2030 and 2070). Details regarding the data sources, the time periods associated with each water
budget, and the technical methods that are used to construct each water budget (including technical details
about the numerical groundwater flow model) are provided below.

6.2.1 Data Sources and Key Basin Studies

The primary data sources for the historical water budget analyses are described in detail in the Development
of a Numerical Groundwater Flow Model for the Santa Clara River Valley East Groundwater Subbasin (GSI,
2021) (model development report) (Appendix G) and are available as monthly and often daily records as
follows:

= Precipitation data from the Newhall-Soledad rain gage (Station FC32CE), now located at Newhall Fire
Station #73. Annual precipitation records extend back to the late 1880s and early 1900s, with monthly
records available beginning in water year 1928.

= Streamflow gaging data where the Santa Clara River enters the Basin at Lang Station/Capra Railroad
Crossing; this gage has been operated intermittently by LA County (including currently as Stations FO3B-
R and F93C-R) and the USGS (in the past as USGS Station 11107745) and has been relocated at least
twice.

= Streamflow gaging data at a former gage (USGS Station 11108500, named “Santa Clara River at
LA/Ventura County Line”) that was located 0.75 miles downstream of the western basin boundary and
operated from water years 1953 through 1996.

= Streamflow gaging data at the existing replacement gage (USGS Station 11109000, named “Santa Clara
River Near Piru”), which is located 3.5 miles downstream of the western basin boundary and has
operated since October 1996.

= (Gaged and ungaged inflows to Castaic Lake and releases of water from Castaic Lake/Castaic Lagoon
into Castaic Creek, as reported by DWR.

= Releases of water from Bouquet Reservoir into Bouquet Creek, as reported by the Los Angeles
Department of Water and Power (LADWP).

= Discharges of treated water from the Saugus and Valencia WRPs, as reported by the Los Angeles County
Sanitation District.

= Reported and estimated discharges of water from groundwater treatment systems on and near the
Whittaker-Bermite property.

= Municipal groundwater pumping, which includes all commercial and industrial water use needs in the
Santa Clarita Valley.

= Groundwater pumping by agricultural and private wells (in some cases available only annually).

Key studies and reports used to construct the historical, current, and projected water budgets are as follows:

= Annual reports presenting pumping by water use sector since 1980 (LSCE, 2020)
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= A USGS study (Robson, 1972) showing the locations of irrigated and non-irrigated agricultural lands prior
to urbanization and including estimates of effective groundwater pumpage for 1945 through 196731

= Areport presenting the mapping of potential GDEs (ESA, 2020)
= The 2015 and 2020 UWMPs for the Santa Clarita Valley (KJC et al., 2016; KJ, 2021)

= A 2019 study of estimated future indoor water demands and inflows to WRPs from 2020 through 2050,
which is the year that full build-out of development in the Santa Clarita Valley is expected to occur
(Maddaus, 2019)

= Land use mapping for recent periods (Figure 6.2-2) and for the future full build-out of the Santa Clarita
Valley’s land uses (see Figure 6.2-3), as derived from the Southern California Association of
Governments (SCAG) 2008 land use survey32 and the One Valley One Vision (OVOV) land use planning
process (Los Angeles County Department of Regional Planning and City of Santa Clarita, 2012)

6.2.2 Time Periods

As discussed below, a three-dimensional numerical groundwater model is used to quantify the water budget
terms that cannot be directly measured in the field. The numerical groundwater flow model varies the
natural hydrology and the water uses in the Basin on a monthly basis, to provide a more accurate
guantification than would be achieved by varying these processes on an annual basis. The monthly results
from the groundwater flow modeling evaluations are combined into the annual values presented in this
section for each water year that is evaluated for historical, current, and projected future periods. This
approach is consistent with recommendations provided in the Water Budget Best Management Practices for
the Sustainable Management of Groundwater (BMP) guidance document (DWR, 2016) regarding the time
intervals for quantifying and reporting the water budgets. Details regarding the definitions of the time
periods for the historical, current, and projected water budgets follow.

6.2.2.1 Period for Historical Water Budget

The annual reports for the groundwater basin provide a thorough compilation of water use volumes by
calendar year, beginning in 1980. Annual water use records are less readily available prior to 1980 and are
particularly limited prior to the 1960s, when little municipal use occurred, and most groundwater pumped
from the Basin was for agricultural irrigation. Aquifer conditions and groundwater uses prior to the 1970s
are understood primarily from historical accounts and reconstruction efforts by prior researchers (Robson,
1972; RCS, 1986 and 1988), as well as from well construction records and aerial photos.

Consideration was given to beginning the historical water budget in the early to mid-1960s, to focus on the
period of modern records (since 1980) while extending far enough back in time to approximately
characterize the early period of urbanization, including the first years of operations by the two existing WRPs.
Using water year 1965 (as the first year in the historical water budget) would have provided a 50-year
duration when extending the historical period through water year 2014. Ending the historical analysis in
water year 2014 would provide an accounting of conditions leading up to January 1, 2015, which is the
reference date identified in the SGMA regulations for evaluating how basin conditions pertain to the
establishment of measurable objectives, minimum thresholds, and sustainability criteria for the GSP.

31 This USGS study described “effective pumpage” as the total pumping volume minus the portion of the total pumping
volume that returns to the water table as deep percolation beneath irrigated lands. The study estimated that crops consume
approximately 50 percent of the applied water on most of these lands, except along the South Fork Santa Clara River and in
Castaic Valley, where soils are less permeable, and crops are likely to consume about 65 percent of the applied water.

32 Available at https://scag.ca.gov/data-tools-geographic-information-systems. Accessed June 3, 2021.
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Section 6. Water Budgets

However, such a 50-year water budget would have left the region’s longest drought period out of the
historical analysis—a drought that was considered by the GSP development team to be important for
evaluating the projected water budget. The precipitation cumulative departure curve (Figure 6.2-4) shows
that a 20-year dry period began in water year 1946 and continued through water year 1965, as indicated by
the prolonged period of decreasing cumulative departure values (albeit with periodic interruptions for normal
or modestly wet years). Additionally, as described in a prior study of the Basin Operating Plan for the Basin
(LSCE and GSI, 2009), the region (and much of California) experienced an intense drought from about 1928
through 1935. The GSP development team therefore decided to construct the projected water budget by
simulating future land use and water use conditions on the historical hydrology that occurred beginning in
water year 1925 and continuing through water year 2019 (with and without DWR’s climate change factors
applied to the hydrology of that historical period). As shown in Figure 6.2-4, the 95-year historical period
contains 14 sequences for local basin hydrology, consisting of 5 wet periods, 4 normal periods, and 5 dry
periods (droughts). Note that, in some individual water years, the classification system may produce a
different year type than would be suggested by the precipitation data for that particular year alone; in these
cases, the historical classification is still useful because it is developed by considering the prevailing
conditions during the years before and after any individual year. For example, even though precipitation
during water year 1958 was 31.48 inches at the Newhall-Soledad rain gage (approximately 14 inches
greater than the historical average), water year 1958 is nonetheless included in a dry-year period because of
the dry years that occurred for several years before and after water year 1958.

6.2.2.2 Period for Current Water Budget

As stated in §354.18(c)(1) of the GSP regulations, the current water budget must quantify basin inflows and
outflows for “the most recent hydrology, water supply, water demand, and land use information.” In its water
budget BMP, DWR (2016) states “The GSP is required to provide an accounting of current water budget
conditions to inform local resource managers and help the Department (DWR) understand the existing
supply, demand, and change in storage under the most recent population, land use, and hydrologic
conditions.” In considering the time period to use to meet this objective, the technical team arrived at the
conclusion that pumping conditions in the Basin should be consistent with a number of parameters,
including the AB 3030 plan adopted by CLWA in 2003 and the version of the Basin Operating Plan described
in a 2009 study of that plan (LSCE and GSI, 2009). Together, these documents have guided basin
operations for nearly 2 decades and are indicative of what operators would consider current normal
operations. The use of pumping data from 2015 through 2020, when pumping levels were extraordinarily
depressed, would lead to erroneous conclusions regarding the basin’s water balance. For these reasons,
2014 water use and groundwater pumping volumes were selected for the current water budget.

The current water budget examines how the land and water uses in 2014 would have affected the Basin on
a long-term basis if the 2014 land and water uses were to be repeated throughout the historical
precipitation sequence (i.e., for the historical precipitation and streamflow conditions that occurred during
the period 1925 through 2019). This allows the 2014 water demand and supply usage condition to be
evaluated against the same 95-year period for which the historical and projected water budgets are
constructed, including during the prevailing dry conditions that occurred from 1945 through 1965 and the
more intense drought period that began in 2012 and continued through 2016, as shown in Figure 6.2-4.
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Section 6. Water Budgets

6.2.2.3 Period for Projected Water Budget

The projected water budget represents full build-out conditions for the Basin, which are expected to occur by
approximately the year 2050, as described in the 2020 UWMP (KJ, 2021) and other recent planning studies
(e.g., Maddaus, 2019). Three projected water budgets have been developed that are distinguished by the
following climate and land use/water use characteristics:

= A full build-out water budget without climate change provides insights on the effects of estimated future
land and water uses on local groundwater conditions and provides a direct comparison with the
historical and current water budgets without introducing the added factor of climate change.

= The 2042 water budget uses the same full build-out condition for land and water uses as the prior water
budget and adds a 2030 level of climate change. This water budget corresponds to the 20-year
implementation time frame for groundwater sustainability measures to be implemented under the GSP.

= The 2072 water budget uses the same full build-out conditions for land and water uses and adds a
2070 level of climate change. This water budget describes conditions for the 50-year planning and
implementation horizon under SGMA.

Based on the current status of future development plans and the growth in water demands that is
forecasted in the 2020 UWMP (KJ, 2021), it is anticipated that approximately 95 percent of the future
growth in the Basin will have occurred by the year 2042, which will be the end of the 20-year period for
implementing the GSP. Full build-out is expected to occur by the year 2050, as discussed in the 2020 UWMP
(KJ, 2021). Given the uncertainties associated with the rate of development and given the desire to
understand any potential consequences of full build-out of the Basin’s land uses and water demands on
groundwater sustainability, the GSP development team concluded that a conservative approach to
developing the projected water budget should be used—specifically, to examine full build-out conditions for
the year 2042 to account for all future anticipated human water demands, rather than estimating the actual
level of human water demand in that year.

As a result, the distinction between the three projected water budgets lies in the representation of potential
future changes in climate. The 2042 and 2072 projected water budgets use the 1925 through 2019
historical precipitation record, but with climate-change adjustment factors that are applied to the monthly
historical record to account for future potential changes in precipitation and ET. The climate-change factors
consist of multipliers for precipitation and reference ET that are the averages calculated by DWR from 20
global climate models. These precipitation and reference ET climate-change factors have been provided by
DWR on a monthly basis for the period from January 1915 through December 2011 and are available at a 6-
kilometer (3.75-mile) spatial resolution throughout California, including at the location of the Newhall-
Soledad rain gage in the town of Newhall. Because it is impossible to know what precipitation and air
temperatures will actually be in the years 2042 and 2072 (and in the preceding years), this approach of
applying the climate-change factors to the historical climate allows the full build-out land-use and water-use
conditions to be evaluated against the observed long-term record of historical year-to-year variability in
climate while adjusting the magnitude of that variability to account for future potential changes in climate.

In addition to evaluating climate-change influences on the local hydrology and groundwater conditions in the
Basin, the projected water budgets also account for potential climate-change influences on the availability of
SWP supplies, as presented in future delivery capability assessments provided by DWR. DWR’s most recent
State Water Project Delivery Capability Report (DCR; DWR, 2020) has been used to develop a pattern of
normal-year and dry-year (SWP curtailment-year) pumping from the Saugus Formation, as described in
Section 6.5.1.1.
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Section 6. Water Budgets

6.2.3 Model Description and Use for Water Budget Development

The historical water budget has been developed using a combination of historical data and groundwater
modeling, while the current and projected water budgets use groundwater modeling to examine the effects
of current and future land and water use scenarios. A three-dimensional numerical groundwater flow model
has been developed for the Basin and is documented by GSI (2021). The numerical groundwater flow model
has been used to quantify the terms that cannot be directly measured in the field, such as groundwater
recharge volumes, groundwater withdrawals by phreatophytes, and year-to-year changes in the volume of
groundwater in storage. Numerical groundwater models provide the most robust state-of-the-art method for
guantifying these terms, especially when the model has been calibrated to historically measured
groundwater levels and streamflows, as has occurred for this model.

The numerical groundwater flow model of the Basin simulates the occurrence and movement of
groundwater flow in the two principal aquifer systems: the surficial Alluvial Aquifer and the underlying
Saugus Formation. The model simulates groundwater flow processes and groundwater budgets in both
aquifers, as well as the connection of the local groundwater resources to the Santa Clara River and its
tributaries. The model uses multiple layers to provide a three-dimensional representation of groundwater
movement horizontally within individual model layers and vertically between layers. The model is called the
Santa Clarita Valley Groundwater Flow Model and is referred to as the SCVGWFM or the regional
groundwater flow model. The model uses the USGS software MODFLOW-USG (Panday et al., 2013; Panday,
2021) and replaces a model that was first developed in 2004 (CH2M HILL, 2004) using the European
MicroFEM® finite-element software (Hemker and de Boer, 2003 and 2017). The regional model has been
developed by GSI for SCV Water to use as its primary tool for developing water budgets and analyzing
groundwater management options in the context of projected (future) hydrology, human and environmental
water demands, and water supply conditions in the valley.

In addition to using MODFLOW-USG, the new regional groundwater flow model relies on two other key
companion codes for its successful operation: (1) a graphical user interface (Groundwater Vistas) (ESI,
2020) and (2) a customized tool specific to the Basin (and named the SCV Recharge Compiler) that compiles
and translates all recharge terms into the form needed by the Recharge (RCH) Package for MODFLOW-USG.
As described in Appendix G, the model development report (GSI, 2021), the SCV Recharge Compiler is a
Microsoft Visual Basic program developed in Microsoft Excel® that was written by GSI to specify the total
amount of recharge occurring (1) at each grid node in the uppermost model layer and (2) for each time
period during a given model simulation. This tool also estimates the surface flow entering the model in
ungaged tributary streams from the upper reaches of their watersheds (i.e., the portion of the watershed
upstream of the Basin), and it provides mechanisms for tracking and infiltrating this flow as a given
ephemeral stream enters the groundwater basin, thereby facilitating the development of the surface water
inflow terms that are required to be reported in the historical, current, and projected surface water budgets.

Tables 6.2-3 and 6.2-4 identify the components of the groundwater model and the SCV Recharge Compiler
that address each inflow and outflow term for the surface water and groundwater budgets, respectively. The
methods for accounting for these terms in the groundwater flow model and the SCV Recharge Compiler,
along with underlying assumptions regarding certain terms, are described in Section 6.2.4 below.
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Table 6.2-3. Quantification Methods for Surface Water Inflows and Outflows in the Basin

Blue = Surface Water System Process

Green = Exchange with Groundwater
Purple = Internal Flow Process Within the Surface Water System

Surface Water Process

Quantification Method

How Used ||

INFLOWS

In-Basin Precipitation

Stormwater Generated from In-Basin Precipitation

Stream Inflow (Santa Clara River)

Stream Inflow (Releases from Castaic Lake/Lagoon)

Stream Inflow (Releases from Bouquet Reservoir)

Stream Inflow (Other Santa Clara River Tributaries)

Discharges to Santa Clara River from WRPs

Discharges to Santa Clara River from Groundwater Treatment Systems
Groundwater Discharge to Streams

OUTFLOWS

Santa Clara River Non-Storm Outflow at the Western Basin Boundary
Groundwater Recharge from Precipitation

Groundwater Recharge from Streams

ET and Stormwater Outflow
CHANGE IN STORAGE
Change in Surface Water Storage (None)

Notes

Inflows to - and storage in - Castaic Lake and Bouquet Reservoir are not included in the surface water budgets because these water bodies lie at or upstream of the margins of the groundwater basin.

Rain Gage Data and Isohyetes
SCV Recharge Compiler
Stream Gaging Data, Including Regression Analysis
Flood Flow Data
Historical Data and Release Agreements
SCV Recharge Compiler
Data and Projections
Data and Projections
Numerical Flow Model (MODFLOW-USG)

Data and Numerical Flow Model (MODFLOW-USG)
SCV Recharge Compiler

SCV Recharge Compiler for Stormwater Recharge in Ephemeral Streams and
Numerical Flow Model (MODFLOW-USG) for Recharge of Other Streamflows

Balancing the Water Budget

Volumetric Control on Stormwater Recharge
Volumetric Control on Stormwater Recharge
Volumetric Control on Stormwater Recharge
Volumetric Control on Stormwater Recharge
Volumetric Control on Stormwater Recharge
Volumetric Control on Stormwater Recharge
Input to SFR Package in MODFLOW-USG
Input to SFR Package in MODFLOW-USG
Output from SFR Package in MODFLOW-USG

Control data for MODFLOW-USG calibration
RCH Package in MODFLOW-USG

Input to RCH Package in MODFLOW-USG Plus Output from
SFR Package in MODFLOW-USG

Subsurface outflow through the thin alluvial material beneath the Santa Clara River at the western boundary of the Basin is accounted for in the "Santa Clara River Outflow at the Western Basin Boundary" term because the historical and current stream gages are located further
downstream where bedrock is thought to be at or just beneath the river channel, which causes most if not all subsurface water at the western basin boundary to appear in the river upstream of those gages.

RCH = Recharge Package
SFR = Streamflow Routing Package

SCV = Santa Clarita Valley
WRP = water reclamation plant
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Table 6.2-4. Quantification Methods for Groundwater Inflows and Outflows in the Basin

Blue = Exchange with Surface Water

Green = Groundwater System Process

Purple = Internal Flow Process Within the Groundwater System

Groundwater Process

Quantification Method

How Used

INFLOWS

Recharge from Precipitation

Recharge from Streams

Subsurface Inflow Beneath Santa Clara River
Subsurface Inflow Beneath Castaic Dam

Subsurface Inflow Beneath Other Tributaries

Septic System Percolation

Recharge of Applied Water from Agricultural Water Uses

Recharge of Applied Water from Municipal Water Uses
OUTFLOWS

Groundwater Pumping

Riparian Evapotranspiration

Groundwater Discharge to Streams

OUTFLOWS

Change in Groundwater Storage

Notes

SCV Recharge Compiler
SCV Recharge Compiler
Modeling
Modeling
Modeling
Data and SCV Recharge Compiler
Data and SCV Recharge Compiler
Data and SCV Recharge Compiler

Data and Projections
Modeling
Modeling

Modeling

Input to RCH Package in MODFLOW-USG
Input to RCH Package in MODFLOW-USG
Computed by GHB Package in MODFLOW-USG
Input to WEL Package in MODFLOW-USG
Computed by GHB Package in MODFLOW-USG
Input to RCH Package in MODFLOW-USG
Input to RCH Package in MODFLOW-USG
Input to RCH Package in MODFLOW-USG

Input to CLN and WEL Packages in MODFLOW-USG
Computed by EVT Package in MODFLOW-USG
Computed by SFR Package in MODFLOW-USG

Computed by MODFLOW-USG

Subsurface outflow through the thin alluvial material beneath the river at the western boundary of the Basin is accounted for as outflow in the surface water budget because the historical and current stream
gages are located further downstream where bedrock is thought to be at or just beneath the river channel, which causes most if not all subsurface water at the western basin boundary to appear in the river
upstream of those gages.

Changes in the volume of groundwater in storage are accounted for separately from the inflow and outflow terms in the groundwater budget.

CLN = Connected Linear Network Process

EVT = Evapotranspiration Package SCV = Santa Clarita Valley
GHB = General Head Boundary Package SFR = Streamflow Routing Package
RCH = Recharge Package WEL = Well Package
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6.2.4 Methods and Assumptions for Developing Specific Input Terms for the Water
Budget Analyses

The methods, data, and assumptions that are used to simulate various water budget processes are
described in detail in Appendix G, the model development report (GSI, 2021; see Section 3 and Appendix B
of that report). The methods, data, and assumptions are summarized below for the following water budget
processes that require estimation and/or data analysis methods to generate input to the numerical
groundwater flow model:

= Deep percolation of precipitation falling within the groundwater basin boundary

= Streamflows entering the Basin in the Santa Clara River and its ungaged tributaries, and the subsequent
infiltration of water from these ephemeral streams to the underlying water table

= Subsurface groundwater inflows

= Deep percolation of irrigation water from agricultural lands

= Deep percolation of irrigation water from urbanized lands

= Deep percolation from septic systems in areas served by municipal water supplies
= Point discharges of water into the Santa Clara River

= ET demands by phreatophytes in and outside of riparian habitat corridors

6.2.4.1 Deep Percolation of Precipitation Falling Within the Basin

Annual precipitation volumes arising from precipitation within the boundaries of the groundwater basin are
estimated from annual precipitation data using a variation of a method described by Turner (1986). Turner
empirically derived a power-function equation that describes the average statewide relationship between
annual precipitation and ET rates, based on the measured yields from 68 different watersheds throughout
California. Precipitation not taken up by ET is available for surface water runoff and infiltration to
groundwater. During large storm events, some of this water leaves the Basin before it has a chance to
infiltrate to groundwater. However, during smaller storm events, precipitation that is not consumed by ET
eventually infiltrates to groundwater. Using the equation provided by Turner, the calibration process for the
numerical groundwater flow model resulted in the following equation for the historical relationship between
annual precipitation and annual infiltration in the Basin:

For historical conditions: Infiltration = Precipitation - 5.00*(Precipitation)0-41 (Equation 6.2-1)

In Equation 6.2-1, the annual infiltration and precipitation values are in units of inches. DWR has published
climate-change factors across California, including at the locations of the Newhall-Soledad rain gage
(operated by the Los Angeles County Department of Public Works) and the nearby Pine Street rain gage
(operated by SCV Water and formerly by its predecessor agency Newhall County Water District). The factors
apply to precipitation and reference ET during the years 2030 and 2070. Each climate-change factor
represents the average change33 computed by DWR from the simulation results of 20 global climate models
that have been downscaled throughout the state to grid blocks that are 6 kilometers (3.75 miles) on a side.
Each climate-change factor is provided by DWR as a multiplier to apply to the local historical records of

33 |n its BMP documents for water budgets and climate change analysis under SGMA, DWR (2016 and 2018) refers to the
average change as the central-tendency evaluation. In some locations, DWR also provides precipitation and ET factors for two
other scenarios named “drier with extreme warming (DEW)” and “wetter with moderate warming (WMW).” However,
precipitation and ET factors for these two scenarios are not available for the Basin.
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precipitation and reference ET; these multipliers are available on a monthly basis for the period 1915
through 2011.

GSI downloaded DWR’s published climate-change factors for two adjoining grid blocks (denoted as blocks
10052 and 10134 on the SGMA web portal) that contain the two stations where long-term rainfall data are
available (the Newhall-Soledad rain gage and the Pine Street rain gage). See Table 6.2-5 for a summary of
the average climate change factors each month during the period 1925 through 2011 (which is an 87-year
period containing 1,044 months of climate change factors). Table 6.2-5 shows that the average rainfall
change factors are very close to 1.0 (ranging from 0.979 in 2030 to 0.933 in 2070), while the change
factors for reference ET are notably higher than 1.0 (with average values, ranging from 1.048 in 2030 to
1.108 in 2070).

GSl applied the 1,044 monthly climate change factors for precipitation and the 1,044 monthly climate
change factors for reference ET directly to the period of water years 1925 through 2011, then used the
precipitation records during that period to select climate-change factors that are likely to be representative
of climate change for the 8-year period of water years 2012 through 2019. As shown in Table 6.2-6, the
2030 and 2070 climate-change factors produce 0.94 percent and 1.29 percent less annual precipitation,
respectively, on a water-year basis than was observed during the 95-year historical period (1925 through
2019). Figure 6.2-4 includes curves showing that the cumulative departures from average rainfall for the
2030 and 2070 climate-change scenarios are similar in their sequence of normal, wet, and dry years to the
curve for historical rainfall. As shown in Table 6.2-7, DWR’s change factors for reference ET result in future
ET demands in the riparian hardwood forest that, on an annual basis, are 1.044 and 1.052 times the
present-day demands in 2030 and 2070, respectively.

Future increases in ET will affect soil moisture levels in the Basin by reducing the amount of deep
percolation to groundwater that results from precipitation. This phenomenon will increase the amount of
precipitation needed to overcome soil moisture deficits and produce deep percolation to groundwater. As
shown in Figure 6.2-5, the mathematical relationship shown in Equation 6.2-1 for historical conditions
results in no deep percolation occurring until annual precipitation exceeds 15 inches. Examination of this
relationship and the climate-change factors for reference ET indicates that future ET increases of 4.8
percent in 2030 and 10.8 percent in 2070 would increase the threshold annual precipitation amounts
necessary to generate deep percolation from 15 inches (under historical conditions) to about 16 inches in
2030 and 18 inches in 2070. The equations for 2030 and 2070 that are used in the numerical groundwater
flow model to simulate the effect of reduced annual precipitation and increased annual ET on deep
percolation are as follows (in units of inches):

For 2030 climate change: Infiltration = Precipitation - 5.08*(Precipitation)0-41 (Equation 6.2-2)
For 2070 climate change: Infiltration = Precipitation - 6.00*(Precipitation)0-37 (Equation 6.2-3)

Through the use of these equations, the combination of slightly lower precipitation and higher ET is
estimated to result in decreases in the amount of deep percolation to groundwater by about 5 percent under
the 2030 average climate-change scenario and 14 percent under the 2070 average climate-change
scenario.
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Table 6.2-5. DWR's Local Climate-Change Factors for the Basin

DWR Climate-Change Factors DWR Climate-Change Factors

for Rainfall for Reference ET
(1925-2011 Averages) (1925-2011 Averages)

Month Year 2030 Year 2070 Year 2030 Year 2070
January 0.966 0.903 1.066 1.145
February 0.964 0.905 1.040 1.105
March 0.978 0.946 1.037 1.098
April 0.975 0.923 1.043 1.109
May 0.988 0.923 1.057 1.110
June 0.987 0.970 1.037 1.095
July 0.973 0.915 1.033 1.078
August 0.983 0.997 1.039 1.079
September 0.992 0.964 1.038 1.078
October 0.984 0.921 1.046 1.088
November 0.982 0.933 1.061 1.135
December 0.975 0.890 1.076 1.176
Minimum 0.964 0.890 1.033 1.078
Average 0.979 0.933 1.048 1.108
Maximum 0.992 0.997 1.076 1.176

Notes

All values are unitless and represent the average factors for DWR's grid blocks 10052 and 10134. Values
are DWR's computed averages from 20 downscaled global climate models.
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Table 6.2-6. Historical Water Year Rainfall
With and Without DWR's Local Climate-Change Factors

| Without Climate Change " With Climate Change |
Water Year

Historical Year 2030 Year 2070
1925 6.95 6.54 5.96
1926 25.53 27.67 27.84
1927 20.66 21.50 22.04
1928 10.28 9.80 8.87
1929 14.08 14.42 13.46
1930 10.60 10.41 10.79
1931 18.44 18.74 17.69
1932 22.27 22.24 21.92
1933 16.03 16.03 15.74
1934 13.99 14.34 14.35
1935 19.97 20.24 19.22
1936 10.75 10.93 10.87
1937 25.67 25.01 24.95
1938 25.68 25.32 26.49
1939 20.66 21.75 22.64
1940 12.41 12.79 13.04
1941 44.65 42.80 44,28
1942 12.88 13.18 11.86
1943 30.33 29.15 29.86
1944 27.27 26.94 27.15
1945 12.43 11.96 12.23
1946 15.92 14.92 13.95
1947 16.46 16.76 16.07
1948 7.57 7.33 6.91
1949 9.50 10.06 9.36
1950 9.32 9.64 9.01
1951 6.97 7.08 6.79
1952 32.56 30.89 30.67
1953 11.06 10.93 9.32
1954 14.55 14.08 14.42
1955 14.26 14.03 13.74
1956 16.88 16.44 16.46
1957 13.42 13.49 13.66
1958 31.48 30.28 30.31
1959 9.73 9.83 10.03
1960 8.78 9.01 9.21
1961 7.05 7.12 6.53
1962 27.24 27.50 27.37
1963 10.44 10.59 10.32
1964 8.68 8.64 8.13
1965 14.46 14.11 12.86
1966 24.59 24.70 24.44
1967 25.50 24.92 25.91
1968 14.54 14.63 14.39
1969 32.09 31.49 33.45
1970 12.16 11.13 10.80
1971 17.04 16.64 16.47
1972 10.01 9.81 8.77
1973 21.12 21.00 21.97
1974 15.34 15.51 15.56
1975 15.75 15.33 14.26
1976 11.72 12.32 13.61
1977 16.36 16.20 15.60
1978 45.61 45.04 47.34
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Table 6.2-6. Historical Water Year Rainfall
With and Without DWR's Local Climate-Change Factors

| Without Climate Change " With Climate Change |

Water Year Historical Year 2030 Year 2070
1979 23.51 23.23 24.03
1980 25.15 24.81 25.12
1981 10.46 10.49 10.79
1982 17.41 16.41 15.91
1983 37.23 36.34 37.50
1984 8.83 8.80 7.61
1985 14.87 14.39 13.05
1986 21.72 21.19 21.84
1987 6.22 6.21 5.72
1988 20.82 20.48 19.05
1989 13.05 13.40 12.51
1990 7.62 7.22 6.71
1991 12.83 11.80 11.92
1992 31.26 30.68 31.04
1993 34.81 33.89 35.10
1994 10.48 10.41 9.86
1995 29.54 28.22 29.49
1996 10.60 10.87 11.15
1997 9.95 9.68 9.52
1998 30.54 30.62 30.26
1999 10.27 10.62 10.04
2000 13.06 13.78 13.80
2001 18.95 19.21 20.34
2002 3.03 3.17 3.03
2003 18.54 18.90 18.46
2004 9.96 10.28 10.26
2005 49.45 48.33 48.53
2006 16.33 15.54 15.15
2007 4.69 4.79 4.83
2008 16.80 17.62 17.80
2009 9.21 9.34 9.04
2010 19.12 19.76 19.84
2011 23.30 22.58 21.44
2012 10.94 11.00 10.06
2013 4.56 4.35 3.89
2014 6.81 6.32 6.09
2015 13.00 11.96 12.08
2016 8.77 8.80 9.43
2017 19.85 19.24 20.48
2018 8.00 7.86 8.25
2019 21.42 21.62 21.66
Total 1,632.66 1,617.38 1,611.65

Average 17.19 17.03 16.96
Percent Change from Historical -0.94% -1.29%

Notes

All values are in units of inches.

Data are for calendar years, to be consistent with 1980-2019 water use information presented in annual reports.
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Table 6.2-7. Influence of DWR's Local Climate-Change Factors on
ET Demands in the Mixed Hardwood Forest Riparian Corridor

DWR ET Change Factors Potential Riparian ET
(1925-2011 Averages) (feet per month)

Month Year 2030 Year 2070 Historical Year 2030 Year 2070
January 1.066 1.145 0.22 0.23 0.25
February 1.040 1.105 0.22 0.23 0.25

March 1.037 1.098 0.32 0.33 0.35

April 1.043 1.109 0.45 0.47 0.50
May 1.057 1.110 0.59 0.63 0.66
June 1.037 1.095 0.77 0.80 0.84
July 1.033 1.078 0.87 0.89 0.93
August 1.039 1.079 0.84 0.88 0.91
September 1.038 1.078 0.64 0.67 0.69
October 1.046 1.088 0.51 0.53 0.56
November 1.061 1.135 0.31 0.32 0.35
December 1.076 1.176 0.21 0.23 0.25
Total 5.96 6.22 6.54
Ratio (Future/Historical) 1.044 1.052

Notes

ET change factors are unitless and represent the average factors for DWR's grid blocks 10052 and 10134.
Values are DWR's computed averages from 20 downscaled global climate models.
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6.2.4.2 Stream Inflows and Subsequent Infiltration

For each month of a given model simulation, the SCV Recharge Compiler calculates the amounts of
stormwater flow and groundwater recharge in streams, plus the amount of surface water inflow and
subsequent groundwater recharge arising from controlled releases to Castaic Creek and Bouquet Creek from
impoundments on those streams. Details regarding these methods are presented in Appendix G, the model
development report. A summary is as follows:

For the Santa Clara River, historical volumes of streamflow entering the Basin are defined from
measured and estimated streamflow data at the Lang Station/Capra Railroad Crossing stream gage.
These historical streamflows are reduced by 4.8 percent and 10.8 percent for the 2030 and 2070
climate change simulations, respectively.

For ungaged tributaries of the Santa Clara River, the natural inflows of stormwater generated in the
watershed areas lying outside the groundwater basin boundary are generated by the SCV Recharge
Compiler using precipitation data, rainfall isohyets,34 and the watershed area as described in

Appendix G, the model development report (Section 4.2.1 of Appendix B of that report) (GSI, 2021). For
historical conditions, Equation 6.2-1 is then used to define the amount of the water generated in the
upstream watershed that enters into the basin and is available to infiltrate to groundwater. Equations
6.2-2 and 6.2-3 are used to estimate these inflow volumes for the 2030 and 2070 climate-change
scenarios, respectively.

Historical stormwater flows generated in the contributing watershed to Castaic Lake are derived from
inflow and outflow records reported by DWR’s Southern Field Division Water Operations office in its
monthly operations tables for the complex comprising Pyramid Lake, the Elderberry Forebay, Castaic
Lake, and Castaic Lagoon. These reports date back to 1974 and account for releases of stormwater
impounded behind Castaic Dam and periodic releases of SWP water to downstream users in Ventura
County. Additional details regarding how these flows are treated in the modeling analyses for the
historical, current, and projected water budgets are as follows:

= For years prior to 1974, precipitation records at the Newhall-Soledad rain gage are used to identify
individual years during the period of historical record (1974 through 2019) that provide reasonable
prototypes for estimating the stormwater flows that occurred prior to 1974. The historical, current,
and projected water budgets use these estimated stormwater flows prior to 1974, while the
historical water budget uses the actual historical monthly and annual releases that occurred during
the period 1974 through 2019.

= Inthe current and projected water budgets, the releases from Castaic Lake from 1974 through 2019
consist solely of stormwater as defined from gaged and ungaged flows reported by DWR during this
period. Accordingly, the releases from Castaic Lake for the entire period of 1925 through 2019
consist solely of storm flows and do not include releases of SWP water. This method is used to avoid
including SWP deliveries to downstream users, because the timing and magnitude of future releases
of SWP water are unknown.

= |n the projected water budget, the stormwater flows are reduced by 4.8 percent and 10.8 percent for
the 2030 and 2070 climate change simulations, respectively. No such adjustments are made,
however, for the version of the projected water budget that does not include climate change.

34 |sohyets are contour maps showing the spatial distribution of rainfall on a long-term basis.
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= Releases from Bouquet Reservoir are based on LADWP’s recorded values for the historical water budget
and the 1978 release agreement between LADWP and the United Water Conservation District35 for the
current and projected water budgets. Based on the results of the groundwater flow model calibration
process, it is estimated that only a small fraction of these releases enters the basin as surface flow
(assumed to be 5 percent for modeling purposes) and that a portion of these releases may also enter as
subsurface flow that is implicitly accounted for via the use of the General-Head Boundary (GHB)
condition that allows subsurface flow from outside the basin boundary to enter the basin in the thin
alluvial veneer present in this area.

= The infiltration of stormwater and controlled flow releases is computed by the SCV Recharge Compiler,
using a streamflow accounting method from one groundwater flow model grid cell to another, coupled
with streambed permeability terms that were developed during calibration of the groundwater flow
model. See Appendix G, the model development report (GSI, 2021) (Section 4.2.5 of Appendix B of that
report) for further details. Where groundwater elevations rise above the elevation of the riverbed
intermittently or perennially, the Streamflow Routing (SFR) Package in MODFLOW-USG computes the
rate of groundwater discharge to the stream and routes the water downstream to allow for possible re-
infiltration of this water.

6.2.4.3 Subsurface Inflows to the Alluvial Aquifer in Tributary Valleys

GHBs are used in MODFLOW-USG to simulate the subsurface inflows of water that are likely to occur from
the thin surficial alluvium underlying the Santa Clara River and its 48 tributaries that provides subterranean
flow into the model (groundwater basin) boundary from these 49 upstream watersheds. The GHBs are also
used to help guide the model on groundwater elevations in the upper ends of these tributaries and were
checked during construction and calibration of the model to ensure that flow is predominantly (if not
exclusively) into the model domain (i.e., inflow to the model) rather than flowing out of (discharge from) the
model. A total of 149 grid cells use GHBs in the model, and the application of a GHB in any given model cell
is identical for each of the water budget periods.

6.2.4.4 Deep Percolation of Irrigation Water from Agricultural Lands

As discussed previously, there has been a long history of agricultural development and irrigation in the
Basin, including by the Newhall Land and Farming Company (Newhall Land), the former Wayside Honor
Rancho, and the Disney Corporation. The largest amount of agricultural irrigation occurs on lands owned by
Newhall Land, a subsidiary of FivePoint.

Due to a wide variety of factors, irrigation use has varied substantially over the historical period of record.
Further, a portion of Newhall Land’s agricultural operations are downstream of the Basin and cropping
patterns and usage between lands overlying the Basin and those downstream also varies year to year.
Appendix G Table 3-11 depicts estimated groundwater pumping by agricultural water users from 1980
through 2019.

To deal with this complexity, as further described in Appendix G (see Appendix B, SCV Recharge Compiler, of
that appendix), a detailed assessment of deep percolation from Newhall Land properties was performed for
agricultural use during the period 1996 through 2000. Deep percolation factors from that assessment were
applied to historical water use proportional to pumping. Those amounts are depicted in Table B-6 of
Appendix B of Appendix G.

35 Agreement No. 10162 between Department of Water and Power of the City of Los Angeles and United Water Conservation
District, dated March 9, 1978.
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For the current conditions, agricultural water use and deep percolation estimates are the average of
estimates from 2010 through 2019. For future conditions, it is forecast that no agricultural use by Newhall
Land will occur overlying the basin and thus no deep percolation from Newhall Land pumping would occur in
these scenarios.

6.2.4.5 Deep Percolation of Irrigation Water from Urbanized Lands

As derived by CH2M HILL (2004), the long-term infiltration rates of applied irrigation water in urban areas as
defined in the SCV Recharge Compiler is calculated to be 1.0 in/yr for industrial and retail lands, 2.2 in/yr for
residential developments and parks, and 4.6 in/yr for golf courses. An additional separate infiltration rate
has been defined for schools and recreational facilities (ranging from 3.4 in/yr to 4.6 in/yr). These rates are
applied during each year (and each month) of the simulation period but are varied in the historical water
budget to reflect changes in urban water use volumes from year to year. In the current water budget, these
rates are unchanged from year to year, reflecting conditions in 2014. See Appendix G, the model
development report (GSI, 2021) (Section 4.4 of Appendix B of that report) for further details.

The areas over which these rates are applied are as follows:

= Land uses in the historical and current water budgets are defined from land use data provided to the
local water purveyors by the City of Santa Clarita in 2013 when an update was occurring to the original
finite-element groundwater flow model of the Basin (GSI and LSCE, 2013).

= For the projected water budget, the locations and categories of land use are defined from geographic
information system (GIS) coverages that were developed during preparation of the Salt and Nutrient
Management Plan for the Basin (GSSI, 2016; GSI, 2014). Those coverages were obtained from the
following sources: (1) the SCAG 2008 land use survey; (2) the OVOV land use planning process; and (3)
Newhall Land personnel for the Final Additional Analysis to the Specific Plan and Water Reclamation
Plant Final Environmental Impact Project Report (Newhall Ranch Specific Plan) (Impact Sciences, 2003)
and four other developments (Legacy Village, Entrada North Village, Entrada South Village, and Valencia
Commerce Center). These land use coverages provide planning-level estimates of future land uses;
actual land uses will differ as development plans are permitted in the future.

6.2.4.6 Deep Percolation from Septic Systems

Infiltration from septic systems was defined for residential developments that are served by public water
supplies but not served by sanitary storm sewers. In these developments, the onsite treatment of
wastewater (via septic systems) represents an importation of water into the residential development with
resulting recharge to groundwater from the septic systems.

The locations of these areas were obtained in 2013 during development of the Salt and Nutrient
Management Plan for the Basin (GSSI, 2016; GSI, 2014). In the historical water budget, septic systems are
introduced beginning in 1961 and are assumed to have increased to a full build-out level for septic systems
by the late 1980s. The current and projected water budgets maintain the full build-out (late 1980s) number
of septic systems. The deep percolation rate from septic systems is 2,432 AF/yr, which is the rate that was
estimated during development of the Salt and Nutrient Management Plan (GSSI, 2016; GSI, 2014). The
loading rate from septic systems over the 1,750-acre area in the groundwater model grid where septic
systems are present is 1.39 ft per year, which is equivalent to 16.7 in/yr.
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6.2.4.7 Point Discharges of Water into the Santa Clara River

No diversions of water are known to occur from the Santa Clara River or its tributaries within the Basin.
Water is discharged into the Santa Clara River from the Saugus WRP east of I-5 and the Valencia WRP west
of I-5, both of which are owned and operated by the Los Angeles County Sanitation District, which was the
source of the discharge data that were used to construct the historical water budget. A third WRP (the
Newhall WRP) is planned to be constructed just east of the western basin boundary to treat wastewater from
the future Newhall Ranch community and is likely to discharge a portion of its treated wastewater during the
coolest months of the year.

Additionally, periodic short-duration discharges to the river have occurred from two outfalls conveying
treated water from perchlorate-treatment programs at certain wells pumping from the Saugus Formation. A
third outfall began operating in 2017, is currently in operation, and is expected to continue operating for the
indefinite future. These three outfalls are the following;:

= Qutfall for wells SCWD-Saugus1 and SCWD-Saugus2, discharging just upstream of the Saugus WRP;
operated from May 2010 through January 2011; further discharges are unlikely because the
treatment system has been permitted to allow for the treated water to be used as municipal supply.

= Qutfall for well VWD-201, discharging just downstream of the Saugus WRP; began operating in
January 2018 and continues operating at this time; this is expected to end soon because the
treatment system is being permitted to allow for the treated water to be used as municipal supply.

= Qutfall for onsite extraction wells at the Whittaker-Bermite property, discharging about 1 mile
upstream of the Saugus WRP: began operating in August 2017; discharges currently at or below
about 500 AFY; future discharges assumed to be 500 AFY.

6.2.4.8 Evapotranspiration Demands by Phreatophytes

As described in Section 3.3.5 of Appendix G, the model development report (GSI, 2021), the groundwater
flow model simulates uptake of groundwater by phreatophyte plant communities. The locations of two types
of communities identified as potential GDEs in the Basin are described by ESA (2020) and are programmed
into the model; these communities are riparian mixed hardwood forests and coast live oak woodlands. See
Figure 6.1-6 for a map showing their geographic distribution. The riparian mixed hardwood forests and coast
live oak woodlands occupy 1,780 acres and 520 acres, respectively, in the model grid.

The mapping work indicates that the predominant species that are present in the riparian mixed hardwood
forests are Fremont cottonwood (40 percent), willow trees and shrubs (30 percent), and non-native grasses
such as Arundo donax (Arundo) (30 percent). For this mixed plant community, monthly ET demands under
current conditions (i.e., without climate change) range from 0.22 to 0.87 ft per month (ft/month) (67 to 270
millimeters per month [mm/month]), with peak demands occurring during the summer. ET demands for the
coast live oak woodlands range from 0.02 to 0.33 ft/month (5 to 200 mm/month), with peak demands
occurring during the winter and spring, and the lowest demands occurring in the late summer and early fall.
(See Section 3.3.5 of Appendix G, the model development report [GSI, 2021] for details regarding the
derivation of the monthly ET demands.) The monthly distributions for ET demands by these two types of plant
communities are programmed directly into the groundwater flow model and are assumed to be
representative of potential ET demands in all years throughout the 1925 through 2019 period for the
historical water budget. These rates are adjusted upwards for the 2030 and 2070 climate change scenarios,
respectively, based on the DWR climate-change factors for reference ET that are listed in Table 6.2-5. As
shown in Table 6.2-7, the climate-change adjustment for the riparian mixed hardwood forest results in future
ET demands that are 1.044 and 1.052 times the present-day demands in 2030 and 2070, respectively.

Santa Clara River Valley East Groundwater Subbasin Groundwater Sustainability Plan — January 2022 6-54



Section 6. Water Budgets

6.3 Historical Water Budget

This section presents a summary-level description of historical water uses in the Basin (Section 6.3.1), the
historical surface water and groundwater budgets (Sections 6.3.2 and 6.3.3), a summary of the influence of
land and water use conversions on the historical water budget (Section 6.3.4), and the uncertain aspects of
the historical water budget (Section 6.3.5). Figures 6.3-1 and 6.3-2 and Table I-1 in Appendix | present the
year-by-year historical surface water budget. Figures 6.3-3 and 6.3-4 and Table I-2 in Appendix | present the
year-by-year historical groundwater budget.

6.3.1 Description of Historical Water Uses in the Basin

As discussed in Section 6.1, the Basin was largely rural during the 1800s and early 1900s, with ranches,
rural populations, and small villages present. The first large-scale use of groundwater is thought to have
occurred with the construction of agricultural supply wells along the Santa Clara River in the western and
central portions of the Basin beginning in the mid-1930s. Inspection of air photos from 1947 and a USGS
study of the Basin’s agricultural and early urban years (Robson, 1972) indicates that groundwater pumping
for agricultural uses supported irrigated crop cultivation on as much as 6,100 acres (approximately) of land
lying along the alluvial corridors that hold the Santa Clara River and certain tributaries. See Appendix | for
the locations of these lands and the wells that are estimated to have provided the irrigation water supply,
based on their construction dates. Calculations by Robson (1972), CH2M HILL (2004), and GSI (2021) for
the mixture of crops farmed in those days and more recently indicate that (1) crop irrigation demands range
from about 4 to 10 acre-feet (AF) per acre per year and (2) crops consume approximately 50 to 70 percent
of the land-applied irrigation water pumped from the Alluvial Aquifer, with the remainder lost to evaporation
from soils and seepage back to the underlying water table. Accordingly, annual groundwater pumping in the
Basin to support agricultural irrigation is thought to have averaged approximately 50,000 acre-feet per year
(AFY) by the mid-1940s and continuing through much, if not all, of the 1950s. Beginning in the early 1960s,
certain parcels of agricultural land, located primarily east of the modern-day I-5 freeway, were retired and
eventually urbanized. Agricultural groundwater pumping from the Alluvial Aquifer declined to 23,000 AFY by
1967 (Robson, 1972), and, until the mid-1990s, total pumping from the Alluvial Aquifer (for agricultural plus
municipal supplies) remained below 30,000 AFY in most years as the Basin gradually urbanized. Pumping
from the Alluvial Aquifer has averaged approximately 36,000 AFY since the mid-1990s, which includes an
assumed 500 AFY of small domestic uses in unincorporated rural areas. The highest annual pumping
volume from the Alluvial Aquifer since urbanization began in the 1960s (43,406 AFY during 1999)36 was
approximately 6,600 AFY below the historical average amount of agricultural pumping (50,000 AFY).

The Saugus Formation was not a source of groundwater supply until the early 1950s, when the newly formed
Newhall County Water District drilled wells along the South Fork Santa Clara River in the town of Newhall. In
1964, an irrigation well was drilled in the Saugus Formation to supply a newly built golf course west of the
Valencia Town Center, which was also under development. The Newhall Land and Farming Company
constructed an agricultural water supply well in the Saugus Formation in 1961; this was generally pumped
only periodically until it was taken out of service in 2012 and then abandoned. Pumping from the Saugus
Formation remained below 5,000 AFY until 1986, then rose to between 10,600 and 14,900 AFY during the
early 1990s before decreasing to below 10,000 AFY for nearly 20 years and then returning to levels
between approximately 10,000 and 12,000 AFY in recent years. Pumping from the Saugus Formation is
primarily for municipal uses, although The Disney Corporation pumps localized Saugus Formation
groundwater for irrigation supply along the southern margin of the Basin.

36 See Table 3 in Appendix A of LSCE, 2020.
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Table 6.3-1 shows the historical human water demands and the sources of water used to meet those
demands. As discussed in Sections 6.1 and 6.2, the values prior to 1980 are estimates, whereas the values
from 1980 through 2019 are obtained from the most recent annual water report for the Basin (LSCE, 2020).
Table 6.3-2 summarizes the historical annual groundwater pumping by water-use sector. Agriculture was the
dominant user of groundwater during the peak agricultural years of 1945 through 1960 and remained the
largest use through the late 1970s and into the early 1980s. Golf course water use began in the 1960s, and
small domestic uses are thought to have begun in the 1960s as urbanization was accompanied by an
increase in the number of rural homes and their associated domestic water uses. The past four decades as
a whole have been characterized by municipal uses becoming the largest uses of groundwater, followed by
agricultural irrigation (which occurs primarily along I-5 in and near Castaic Junction and in portions of the
alluvial valley situated west of I-5). Golf course water use has also been higher during the past four decades
than before 1980.

6.3.2 Historical Surface Water Budget

The GSP regulations (§354.18) require development of a surface water budget for the GSP. The surface
water budget quantifies important sources of surface water and evaluates their historical and future
reliability. The BMP document for water budget development (DWR, 2016; see page 19) states that surface
water sources should be identified as one of the following:

= Central Valley Project

= State Water Project

= Colorado River Project

= Local imported supplies
= Local supplies

The Basin has three of these surface water source types: (1) SWP water and (2) local imported supplies,
both of which are stored in Castaic Lake, which lies along the margin of the Bulletin 118 basin boundary for
the Basin; and (3) local river/stream systems, which are not sources of agricultural, municipal, or private
water supplies in the Basin but instead exist in the form of perennial streamflows in the western portion of
the Basin and ephemeral streamflows in other portions of the Basin. Following are discussions of these
historical surface water source types.
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Table 6.3-1. Historical Municipal and Non-Municipal Water Demands and Supplies

Calendar
Year

| Municipal Users || Other Users " Total |

Imported Recycled
Water

Local

Groundwater

Water

Total

Local

Groundwater

Local

Groundwater

Demand

1925 0] 0 0] 0 0 0 0

1926 0] 0 0 0 0 0 0

1927 0 0 0 0 0 0 0

1928 0 0 0 0 0 0 0

1929 0 0 0 0 0 0 0

1930 0 0 0 0] 0 0 0

1931 0 0 0] 0] 0 0 0

1932 0 0 0 0] 0 0 0

1933 0 0 0 0] 0 0 0

1934 0 0 0 0] 0 0 0

1935 0 0 0 0] 0 0 0

1936 0 0 0 0 4,933 4,933 4,933
1937 0 0 0 0 9,865 9,865 9,865
1938 0 0 0 0 14,798 14,798 14,798
1939 0 0 0 0 19,730 19,730 19,730
1940 0 0 0 o) 24,663 24,663 24,663
1941 0 0 0] 0 29,595 29,595 29,595
1942 0] 0] 0] 0 34,528 34,528 34,528
1943 0] 0 0] 0 39,460 39,460 39,460
1944 0] 0] 0 44,393 44,393 44,393
1945 0] 0] 0] 0 49,325 49,325 49,325
1946 0 0 0] 0 49,325 49,325 49,325
1947 0 0] 0] 0 49,325 49,325 49,325
1948 0 0] 0] 0 49,325 49,325 49,325
1949 0 0] 0] 0 49,325 49,325 49,325
1950 500 0 0] 500 49,325 49,825 49,825
1951 500 0 0] 500 49,325 49,825 49,825
1952 500 0 0] 500 49,325 49,825 49,825
1953 500 0] 0] 500 49,325 49,825 49,825
1954 500 0] 0] 500 49,325 49,825 49,825
1955 500 0] 0] 500 49,325 49,825 49,825
1956 500 0] 0 500 49,325 49,825 49,825
1957 500 0 0 500 49,325 49,825 49,825
1958 500 0] 0] 500 49,325 49,825 49,825
1959 500 0] 0 500 49,325 49,825 49,825
1960 1,000 0] 0 1,000 49,325 50,325 50,325
1961 1,000 0] 0] 1,000 47,512 48,512 48,512
1962 1,000 0] 0 1,000 41,532 42,532 42,532
1963 4,000 0] 0] 4,000 35,364 39,364 39,364
1964 5,500 0] 0] 5,500 29,291 34,791 34,791
1965 8,000 0] 0] 8,000 23,657 31,657 31,657
1966 9,500 0] 0] 9,500 24,584 34,084 34,084
1967 10,500 0 0] 10,500 18,370 28,870 28,870
1968 11,250 0] 0 11,250 18,149 29,399 29,399
1969 12,000 0] 0 12,000 17,866 29,866 29,866
1970 12,750 0] 0 12,750 17,583 30,333 30,333
1971 13,500 0] 0 13,500 17,362 30,862 30,862
1972 14,250 0] 0] 14,250 17,079 31,329 31,329
1973 15,000 0] 0 15,000 16,797 31,797 31,797
1974 15,750 0] 0 15,750 16,575 32,325 32,325
1975 16,500 0 0 16,500 16,292 32,792 32,792
1976 17,250 0] 0 17,250 16,010 33,260 33,260
1977 18,000 0] 0 18,000 15,788 33,788 33,788
1978 18,750 0] 0] 18,750 15,506 34,256 34,256
1979 19,500 7 0] 19,507 15,223 34,723 34,730
1980 20,639 1,126 0] 21,765 15,413 36,052 37,178
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Table 6.3-1. Historical Municipal and Non-Municipal Water Demands and Supplies

| Municipal Users || Other Users " Total |

Calendar Local Imported Recycled Local Local

Year Groundwater Water Water fotal Groundwater Groundwater Pemand
1981 18,482 5,817 0 24,299 17,278 35,760 41,577
1982 12,253 9,659 0 21,912 13,705 25,958 35,617
1983 12,201 9,185 0 21,386 11,937 24,138 33,323
1984 16,390 10,996 0 27,386 15,377 31,767 42,763
1985 16,659 11,823 0 28,482 13,403 30,062 41,885
1986 17,393 13,759 0 31,152 12,297 29,690 43,449
1987 17,592 16,285 0 33,877 10,611 28,203 44,488
1988 18,601 19,033 0 37,634 9,975 28,576 47,609
1989 21,195 21,618 0 42,813 10,285 31,480 53,098
1990 21,453 21,613 0 43,066 11,284 32,737 54,350
1991 31,825 7,968 0 39,793 10,279 42,104 50,072
1992 27,355 13,911 0 41,266 11,160 38,515 52,426
1993 29,959 13,393 0 43,352 10,777 40,736 54,129
1994 31,599 14,389 0 45,088 13,559 45,158 59,547
1995 28,677 16,996 0 45,673 14,347 43,024 60,020
1996 32,054 18,093 0 50,147 14,570 46,624 64,717
1997 32,025 22,148 0 54,173 15,319 47,344 69,492
1998 28,604 20,254 0 48,858 13,599 42,203 62,457
1999 29,968 27,282 0 57,250 17,154 47,122 74,404
2000 28,409 32,579 0 60,988 15,608 44,017 76,596
2001 25,367 35,369 0 60,736 16,362 41,729 77,098
2002 26,457 41,763 0 68,220 16,979 43,436 85,199
2003 22,978 44,416 50 67,444 14,829 37,807 82,273
2004 24,671 47,205 420 72,296 15,590 40,261 87,886
2005 32,316 37,997 418 70,731 12,785 45,101 83,516
2006 33,061 40,048 419 73,528 17,312 50,373 90,840
2007 31,690 45,151 470 77,311 14,768 46,458 92,079
2008 33,884 41,705 311 75,900 14,750 48,634 90,650
2009 31,100 38,546 328 69,974 16,564 47,664 86,538
2010 33,152 30,578 336 64,066 16,098 49,250 80,164
2011 33,624 30,808 373 64,805 15,439 49,063 80,244
2012 33,726 35,558 428 69,712 15,694 49,420 85,406
2013 29,779 43,281 400 73,460 16,151 45,930 89,611
2014 34,612 33,092 474 68,178 12,885 47,497 81,063
2015 29,893 24,148 450 54,491 12,079 41,972 66,570
2016 26,329 31,130 507 57,966 14,360 40,689 72,326
2017 16,403 46,651 501 63,555 13,438 29,841 76,993
2018 22,869 41,999 352 65,220 13,071 35,940 78,291
2019 17,547 42,072 458 60,077 12,510 30,057 72,587

Notes

All values are in units of acre-feet per year. Values for 1980-2019 are from basin annual reports. Prior years are estimated.

Data are for calendar years, to be consistent with 1980-2019 water use information presented in annual reports.
See Table I-2 in Appendix | for water-year values of groundwater pumping.

Municipal supplies are currently provided by SCV Water and Los Angeles County Water Works District 36 (LACWD).
Municipal users include all commercial and industrial water users in the Santa Clarita Valley.

Other users are FivePoint (The Newhall Land and Farming Company), which historically has pumped from the Alluvial Aquifer and the Saugus
Formation; the Pitchess Detention Center and Sand Canyon Country Club, which pump from the Alluvial Aquifer; Valencia County Club, Vista
Valencia Golf Course, and the groundwater pumping/treatment system on the Whittaker-Bermite property, all of which pump from the Saugus
Formation; and small private domestic well owners, who pump primarily from the Alluvial Aquifer but may also pump small quantities of water
from adjoining bedrock units.
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Table 6.3-2. Estimated Historical Municipal and Non-Municipal Groundwater Use by Water Use
Sector for the Basin (Calendar Years 1945—2019)

Water Use Sector Minimum Maximum Average
Peak Agricultural Period (1945-1960)
Agricultural 50,000
Municipal 1,000
Golf Courses 0 0 0
Rural Domestic
Small Public Water Systems 0 0 0
Total -— -— 51,000
Transitional Period (1961-1979)
Agricultural 14,200 47,500 21,500
Municipal 1,000 19,500 11,800
Golf Courses 0 500 375
Rural Domestic 0 500 250
Small Public Water Systems 0 0 0
Total 28,900 48,500 33,900
Modern Record (1980-2019)
Agricultural 5,950 14,300 10,350
Municipal 12,200 34,600 25,800
Golf Courses 425 1,375 800
Rural Domestic 500 500 500
Small Public Water Systems 1,000 3,500 2,350
Total 24,150 50,375 39,800

Notes

All values are in units of acre-feet. Values for 1980-2019 are from basin annual reports. Prior years are estimated.
Data are for calendar years, to be consistent with 1980-2019 water use information presented in annual reports.

Municipal supplies are currently provided by SCV Water and Los Angeles County Water Works District 36 (LACWD).
Municipal water demands include all commercial and industrial water uses in the Santa Clarita Valley.

Agricultural groundwater use is by The Newhall Land and Farming Company. These pumping volumes do not include agricultural
pumping by the Disney Corporation along the southern margin of the basin.

For the period of modern record (1980-2019), the "small public water system" water use sector consists solely of the Pitchess
Detention Center (which was formerly called Wayside Honor Rancho).

Golf course groundwater is dedicated to golf courses and is not obtained from potable water supplies.
Dashed values are for cases where the values are unknown and cannot be readily estimated.

For the minimum and maximum values, the total values shown in this table are not equal to the sum of the individual values
because the minimum values of the individual terms occur in different years, and similarly for the maximum values.
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6.3.2.1 Historical Imported Supplies

SCV Water’s portfolio of imported water supplies consists of SWP water and local imported supplies that are
available from groundwater banking and water exchange programs outside the Basin (LSCE, 2020).
Historically, the imported supplies used by SCV Water have consisted primarily of SWP water. As
documented in the 2010 and 2015 UWMPs (KJC et al., 2011 and 2016), the 2017 Water Supply Reliability
Plan Update (Clemm and KJC, 2017), the 2020 UWMP (KJ, 2021), and the 2021 Draft Water Supply
Reliability Plan Update (Geosyntec, 2021), the combination of imported water management in conjunction
with the operating plan for the local groundwater basin forms the basis for current and future water planning
in the Santa Clarita Valley. By design, the Basin Operating Plan draws upon the groundwater storage
reserves of the Basin (primarily in the Saugus Formation) to augment imported supplies during drought years
in the SWP, then reduces pumping at other times to facilitate the natural replenishment of those reserves.
This operating plan is integral to the water resources plan for SCV Water as described in its UWMPs, as the
imported water puts the region in a position where available water supplies exceed human demands for
water (KJ, 2021).

SCV Water takes deliveries of its imported water supplies at Castaic Lake, which serves as the terminal
reservoir of the SWP’s West Branch. SCV Water treats this water at its Earl Schmitt Filtration Plant or its Rio
Vista Water Treatment Plant. This treated water then enters the municipal water supply distribution system
where it is blended with locally pumped municipal groundwater supplies. No accounting is available to track
the amount of the imported supply applied to different categories of urban land uses. Hence, in the Basin it
is not possible to develop an accounting of applied surface water by water use sector (as described in the
water budget BMP [DWR, 2016] with regards to the requirements of §354.18(b)(1) of the GSP regulations).
The historical annual usage of imported water supplies is tabulated in the annual water reports for the Basin
(LSCE, 2020) and is included in Table 6.3-1.

In 2017, CLWA (SCV Water’s predecessor agency) prepared a Water Supply Reliability Report Update that
demonstrated the ability of CLWA’s imported water supply portfolio to meet supplemental water demands
fully and reliably within CLWA'’s service area. The reliability study incorporated the Basin Operating Plan and
analyzed CLWA'’s imported water portfolio through 2050 build-out using the variety of historical hydrologic
conditions that have been recorded in the region for nearly a century. The report demonstrated full reliability
under 2015 UWMP assumptions. The report also concluded that, even with a significant reduction in the
delivery capability of the SWP system, the full demands within the service area can be met without
exceeding the pumping volumes outlined in the Basin Operating Plan. The 2021 Draft Water Supply
Reliability Plan Update (Geosyntec, 2021) reached the same conclusions—specifically, that, with planned
investments, there would be a supply surplus that would greatly exceed any projected shortfalls, as long as
the remaining supply capacity in the Saugus Formation and/or in specific water banks is fully developed.

6.3.2.2 Historical Local Surface Water Inflows

Local surface water inflows in river and stream systems are not sources of municipal or agricultural water
supply in the Basin, but instead consist solely of stormwater and other flows in the Santa Clara River and its
tributaries. These surface water inflows consist of the following:

= Ungaged surface water flows arising as precipitation runoff (stormwater) within the Basin (estimated
from precipitation data and modeling studies)

= (Gaged surface water flow in the Santa Clara River that enters the Basin from the upstream Acton Basin
(obtained from intermittently available stream gaging records at Lang Station and from streamflow
regression estimates)
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= Ungaged surface water flows that enter the Basin in other tributaries to the Santa Clara River, which
originate in the upper portions of the watersheds lying outside the groundwater basin boundary
(estimated from precipitation data and modeling studies)

= Periodic releases of water into Castaic Creek from the Castaic Lake/Lagoon complex (from records
maintained by DWR)

= Releases of water from Bouquet Reservoir into Bouguet Creek upstream of the Basin, a portion of which
can flow into the Basin (estimated from data and modeling studies)

= Discharges of treated water to the Santa Clara River from the Saugus and Valencia WRPs (from records
provided by the Los Angeles County Sanitation District)

= Periodic point discharges to the river from groundwater treatment facilities

= Natural discharges of groundwater, which occur primarily in perennial (gaining) reaches of the Santa
Clara River

Table 6.3-3 summarizes the average, minimum, and maximum values of these annual historical surface
inflows to the Basin.

6.3.2.3 Historical Surface Water Outflows

The estimated annual surface water outflow leaving the Basin (as storm and non-storm flows in the Santa
Clara River at the western basin boundary, deep percolation from ephemeral streams, and evaporative
losses) are summarized in Table 6.3-4 for the historical base period. The non-storm flow in the Santa Clara
River at the western basin boundary is estimated from groundwater flow modeling, given that the historical
period begins before stream gaging began.

For the purpose of reporting the water budgets, the historical non-storm flows in the Santa Clara River at the
western basin boundary include the amount of subsurface outflow that occurs within a thin veneer of
alluvium that is present at the western basin boundary, which comprises the western boundary of the
groundwater flow model. These subsurface flows are included in the non-storm surface water outflow term
because (1) the alluvium generally thins in a westerly direction in this area, and (2) aerial imagery indicates
the stream channel becomes more defined (less braided and narrower) just downstream of the western
basin boundary with notable streamflow continuing downstream to the existing stream gage at Las Brisas
Bridge (USGS Station 11109000, located 3.5 miles downstream of the western basin boundary).

6.3.2.4 Historical Surface Water Budget

A comparison of Tables 6.3-3 and 6.3-4 shows the following noteworthy observations about the historical
surface water budget:

= The point discharges to the river are a minor portion of the total surface water inflows. However, because
these discharges occur primarily in the western portion of the Basin, they have a notable influence on
streamflows at the western basin boundary, as shown by a comparison of the point discharges with
gaging records near the western basin boundary during the summer season, when little to no storm flow
occurs in the river. (See Figure 6.3-2.)

= The controlled releases of water from Bouquet Reservoir also are a minor portion of the total surface
water inflows. In contrast, controlled releases from Castaic Lake can be significant during wet years but
have little to no influence on the surface water budget during dry periods.

= The amount of stormwater generated from precipitation falling directly within the Basin is an important
component of the surface water budget, as is the streamflow entering the Basin in the Santa Clara River
and its tributaries.

Santa Clara River Valley East Groundwater Subbasin Groundwater Sustainability Plan — January 2022 6-61



Section 6. Water Budgets

= Groundwater discharges to the perennial reach of the river are the highest source of inflow to surface
water on average, and the minimum value of these discharges is also the highest of the minimums for all
surface water inflow terms.

= Asshown in Table 6.3-4 and in Table I-1 of Appendix I, on average, 16 percent of the surface water
generated in the Basin leaves as non-storm flow at the western basin boundary while another 33
percent is lost to a combination of stormwater outflow and ET. Groundwater recharge within and outside
of stream channels constitutes 43 percent and 8 percent, respectively, of the total surface water outflow
from the Basin.

= Asshown in Table I-1 of Appendix |, for the non-storm surface water outflows, the minimum annual
volume (11,311 AFY) is about 25 percent of the average annual volume for the 95-year historical period
(44,905 AFY). As shown in Figures 6.3-2 and 6.3-4, the lowest flows occurred during the mid-1940s
through the early 1960s, which is the period when groundwater pumping from the Alluvial Aquifer was at
its historical highest (to meet agricultural irrigation needs before urbanization began).
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Table 6.3-3. Estimated Historical Annual Surface Water Inflows to the Basin (Water Years 1925-2019)

Surface Water Inflow Component Minimum Maximum Average Percent of Total
In-Basin Precipitation 27,400 224,500 87,600 32%
Stormwater Generated from In-Basin Precipitation 25,100 135,800 67,000
Stream Inflow (Santa Clara River) 0 37,850 5,170 2%
Stream Inflow (Releases from Castaic Lake/Lagoon) 0 101,800 14,750 5%
Stream Inflow (Releases from Bouquet Reservoir) 0 130 95 0.03%
Stream Inflow (Other Santa Clara River Tributaries) 0 148,400 24,150 9%
Discharges to Santa Clara River from Saugus WRP 0 7,840 2,800 1%
Discharges to Santa Clara River from Valencia WRP 0 18,150 4,975 2%
Discharges to Santa Clara River from Groundwater Treatment Systems 0 3,700 85 0.03%
Groundwater Discharge to Streams 62,600 268,500 134,500 49%

Total

Notes

All values are in units of acre-feet per year (AFY) and are for the period of water years 1925 through 2019. Percentages are calculated from the average values.

All values are rounded from the statistics calculated in Table I-1 of Appendix I.

Bouquet Reservoir releases began in 1934. 5% of the releases from this reservoir are assumed to remain as surface flow where the creek enters the Basin.

98,900

766,000

Castaic Lake/Lagoon releases began in 1974. Flows in earlier times were natural streamflows prior to construction of Castaic Dam.

Releases from the Saugus WRP and the Valencia WRP began in 1963 and 1967, respectively.

During the 95-year period for this water budget, discharges from groundwater treatment systems occurred in 2011, 2018, and 2019.

Total values do not include stormwater generated from in-basin precipitation, which is an internal flow process (and not an inflow to, or outflow from, the basin).

For the minimum and maximum and average values, the total values shown at the bottom of this table are not equal to the sum of the individual terms because the minimum,

maximum, and average values of the individual terms are for different years.

274,100

100%

6-63



Section 6. Water Budgets
Table 6.3-4. Estimated Historical Annual Surface Water Outflows from the Basin (Water Years 1925-2019)

Surface Water Outflow Component Minimum Maximum Average Percent of Total

Santa Clara River Non-Storm Outflow at the Western Basin Boundary 11,300 100,000 44,900 16%
Groundwater Recharge from Precipitation 0 103,000 20,600 8%
Groundwater Recharge from Streams 51,200 253,000 117,300 43%
ET and Stormwater Outflow 24,300 331,500 91,300 33%

Total 98,900 766,000 274,100 100%

Notes

All values are in units of acre-feet per year (AFY) and are for the period of water years 1925 through 2019. Percentages are calculated from the average values. All
values are rounded from the statistics calculated in Table I-1 of Appendix I.

Outflows at County line are from modeling analyses, rather than using data from the gages which are located further downstream.

Subsurface outflow through the thin alluvial material beneath the river at the western boundary of the Basin is accounted for as outflow in the surface water
budget because the historical and current stream gages are located further downstream where bedrock is thought to be at or just beneath the river channel, which
causes most if not all subsurface water at the western basin boundary to appear in the river upstream of those gages.

For the minimum and maximum values, the total values shown in this table are not equal to the sum of the individual outflow terms
because the minimum values of the individual terms occur in different years, and similarly for the maximum values.

ET = evapotranspiration
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