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South Lahontan Hydrologic Region

Setting

The South Lahontan Hydrologic Region represents about 17 percent of the land area

in California. The region includes Inyo County and portions of Mono, San Bernardino,
Kern, and Los Angeles counties. It is bounded to the north by the drainage divide
between Mono Lake and East Walker River; to the west and south by the Sierra Nevada,
San Gabriel, San Bernardino, and Tehachapi mountains; and to the east by the state of
Nevada (Figure SL-1).

Much of the topography of the South Lahontan region reflects its active geologic history.
Many prominent mountain ranges and old, dormant cinder cones and lava flows reflect
its active past, especially in the north. In addition to the Sierra Nevada, important ranges
include the White Mountains, the Avawatz Mountains, and the Argus and Coso ranges.
It is not uncommon to have mountain peaks at or above 10,000 feet above sea level. The
mountains are separated by many U-shaped alluvial valleys, some of which are quite
large. They include the Owens Valley, Death Valley, Panamint Valley, and the Indian
Wells Valley. Also, the highest and lowest elevation points in the continental United
States are found in the north: Mount Whitney with an elevation of 14,495 feet and Death
Valley at 282 feet below sea level. The topography in the south is less mountainous and
dominated by large and gently sloping valleys. They include Antelope, Victor, and Apple
valleys. The most well-known of the region’s earthquake faults, the San Andreas fault, is
in the south.

Drainage for most of the watershed in the region is internal. Along with the arid climate,
this accounts for the presence of many dry lakebeds or playas in the region. Rogers Dry
Lake on Edwards Air Force Base is the most well-known of the playas because it serves
as the alternative landing spot for the space shuttles.

Native vegetation in the arid valleys ranges from creosote bush scrub and sagebrush
scrub to alkali scrub. The alkali scrub would be found in areas such as Death Valley. In
the foothills and mountains where slightly cooler temperatures and wetter conditions
exist, native vegetation is the pinyon-juniper subalpine vegetation to the bristle-cone
pine forest. The region also has the Joshua tree woodland.

Major lakes and reservoirs in the region include Mono Lake, June Lake, Convict Lake,
Crowley Lake, and Tinemaha Reservoir in the north and Lake Arrowhead, Silverwood
Lake, and Lake Palmdale in the south. Most of the perennial rivers are in the north.
This includes the Owens River and Rush Creek. In the south, the Mojave and Amargosa
rivers are typically dry for most of the year. Water flows in the channels of both rivers
after heavy rainfall. In addition, there are two locations on the Mojave River where
groundwater is forced to the surface of the channel by geologic conditions. Deep Creek
is an important tributary of the Mojave River.
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Figure SL-1 South Lahontan Hydrologic Region 2005 inflows and outflows

North Lahontan Region
Virginia Creek
1 TAF

Some Statistics
Area: 26,732 square miles (16.9% of state)
Average annual precipitation: 7.8 inches
Year 2005 population: 822,168
2050 population projection: 2,387,400

Total reservoir storage capacity: 459 TAF
2005 irrigated agriculture: 65,240 acres

Tulare Lake Region
California Aqueduct (SWP
1,631 TAF

South Coast Region
Los Angeles Aqueduct
West Branch California Aqueduct
East Branch California Aqueduct
1,673 TAF
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Box SL-1 Acronyms and Abbreviations Used in this Report

af acre-feet LORP Lower Owens River Project

AVEK Antelope Valley-East Kern Water MCWD Mammoth Community Water District
Agency mg/L milligrams per liter

BLM US Bureau of Land Management MWA Mojave Water Agency

Cal EMA California Emergency Management NFIP National Flood Insurance Program
Agency NIMS National Incident Management System

CDEC California Data Exchange Center NWS National Weather Service

CRS Cor.nmu.nity Rating System' PA il A

DFG gzlrl:;rnla Department of Fish and PWD Palmdale Water District

DMA Disaster Mitigation Act of 2000 s el eli Cles g il

DWR California Department of Water SO SRS GO WS/ gOTE
Resources SEA Significant Ecological Area

FEMA Federal Emergency Management SEMS Standardized Emergency
Agency Management System

FIRM Flood Insurance Rate Map SWpP State Water Project

HET high efficiency toilets TDS total dissolved solids

IWVCGMG Indian Wells Valley Cooperative taf thousand acre-feet
Groundwater Management Group ULFT ultra-low-flow toilets

IRWM Integrated Regional Water USACE United States Army Corps of
Management Engineers

LAA Los Angeles Aqueduct USFS US Forest Service

LADPW Los Angeles Department of Public USFWS US Fish and Wildlife Service
Works USGS US Geological Survey

LADWP Los Angeles Department of Water WCIP Water Conservation Incentive Program
and Power

Major water facilities include the Los Angeles Aqueduct (LAA) and the west and east
branches of the State Water Project (SWP).

Several large parks exist in the South Lahontan region. These include Death Valley
National Park, the Inyo National Forest, and the Mojave Natural Preserve.

Watersheds

Five major watershed areas have been identified for the South Lahontan region
(Figure SL-2). These are the Antelope Valley, Mojave, Mono Basin, Owens River, and
Amargosa watersheds. Numerous closed basins are in this region.

Antelope Valley Watershed

The Antelope Valley watershed is in northern Los Angeles County and covers

2,400 square miles (see Figure SL-2). It also includes portions of Kern and San
Bernardino counties. It is bounded by the San Gabriel Mountains on the south, the
Tehachapi Mountains to the north, and a series of hills and buttes that generally follow
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Figure SL-2 Watersheds and ecosystems in the
South Lahontan Hydrologic Region

Amargosa

Antelope
Valley

the Los Angeles-San Bernardino County line to the east. Major communities within the
watershed include the cities of Lancaster, Palmdale, and California City; the towns of
Boron, Mojave, and Rosamond; and Edwards Air Force Base. Most of the service area
of the Antelope Valley-East Kern Water Agency (AVEK) lies within the watershed.
Antelope Valley is a closed basin without a natural outlet for storm runoff.

The watershed has undergone rapid urbanization for the past two decades, specifically
for the cities of Lancaster and Palmdale. This development has occurred on land that had
been previously farmed or undeveloped. Agricultural activities have remained steady.
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All of the important streams of the watershed have their headwaters in the San Gabriel
Mountains. These include Big Rock Creek, Little Rock Creek, and Amargosa Creek.
Oak Creek has its headwaters in the Tehachapi Mountains. Amargosa Creek runs from
south to north between the State Route 14 and Sierra Highway.

Numerous streams originating in the mountains surrounding the Antelope Valley carry
highly erodible soils toward the valley floor. Streams meander across the alluvial fans
in paths subject to change. Precipitation ranges on average from less than 10 inches per
year on the valley floor to more than 12 inches in the surrounding mountains. Portions
of the valley floor are subject to flooding due to uncontrolled runoff from these nearby
foothills, and this situation is aggravated by the lack of drainage facilities and defined
flood channels. Heavy runoff and flooding are prevalent along Big Rock, Little Rock,
Amargosa, and Anaverde creeks. Heavy winter rainfall and summer thunderstorms
increase the potential for flash floods.

Storm water runoff that does not percolate into the ground eventually ponds and
evaporates in the impermeable dry lakebeds at Edwards Air Force Base. Totaling about
60 square miles, these playas are generally dry, but are likely to be flooded following
prolonged precipitation. Fine sediments carried by the storm water inhibit percolation
as do the impermeable playa soils. Surface water can remain on the playa for up to five
months until the water evaporates.

Mojave Watershed

The Mojave watershed is in San Bernardino County and covers an area of 4,500 square
miles (see Figure SL-2). It includes the Mojave River and its associated floodplain. It is
bounded to the south by the San Bernardino and San Gabriel mountains. The northern
and eastern boundaries are provided by a series of smaller mountain ranges that include
the Granite, Bristol, and Providence mountains. From the San Bernardino Mountains,
the watershed extends northward to the city of Barstow before turning to the northeast.
It terminates at Silver Lake, a dry lakebed near the community of Baker. In addition to
Silver Lake, other dry lakebeds include Soda Lake, West Cronese, and East Cronese.

The main hydrologic feature of the watershed is the Mojave River whose headwaters
are in the San Bernardino Mountains. Snowmelt provides most of water for the river
and provides an estimated 65,000 acre-feet per year of average recharge to the Mojave
Groundwater Basin. The river is impounded behind the Mojave River Dam in the
Mojave River Forks Reservoir, which is operated for water supply, flood management,
water conservation, and recreation. The Mojave River descends from the dam and
meanders approximately 120 miles to its terminus at Silver Dry Lake. For most of the
year, the Mojave River channel is dry downstream of the dam except in the Narrows
near Victor Valley and Afton Canyon where groundwater is forced to the surface

by geologic structures. Deep Creek begins near Crestline in the San Bernardino
Mountains. It flows most of the time, but may be dry in the summer. The Deep Creek
watershed includes Lake Arrowhead, and the creek joins the Mojave River at Mojave
Forks Reservoir.
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Box SL-2 Mojave River Adjudication

The Mojave River Groundwater basin has experienced
overdraft since the early 1950s, with the largest increase in
groundwater overdraft occurring in the 1980s. In January
1996, the Riverside County Superior Court issued a final

ruling on the adjudication of this basin (the case having been
transferred out of San Bernardino County). The court ruling
confirmed that the area had been in overdraft for decades, and
directed that the Mojave Water Agency must alleviate overdraft
through conservation and the purchase of supplemental water.
MWA was appointed as the basin watermaster. Some parties
challenged the Stipulated Judgment in the 4th District Court

of Appeal, which partially overturned the Superior Court’s
decision. The MWA petitioned the California Supreme Court

to accept review of the Court of Appeal’s decision, which
resulted in the case being heard by the California Supreme
Court in August 2000. The higher court affirmed the stipulated
judgment with regard to the parties involved, but determined
that some of the appellants held water rights that are not
subject to the judgment. Consequently, this final judgment has
been implemented in the Mojave Basin Area.

The adjudication stipulated that any party pumping more than
10 acre-feet per year of groundwater must become a party
to the judgment and be bound by it. The judgment stated
that each party has a right to its base annual groundwater
production, which was determined from the highest usage
between 1986 and 1990. The judgment also required the
watermaster to initially reduce (“‘rampdown”) this amount

by at least 5 percent each year for four years within each of
the five subareas as one way to achieve a physical solution
to the longstanding overdraft. The need for rampdown is
subsequently addressed annually for each subarea as an
independent hydrologic unit. Any party exceeding its annual
allotment must purchase replenishment water from MWA or
from other parties to the judgment. The judgment recognized
five basin subareas and required that if an upstream subarea
does not meet its water obligation to a downstream subarea,
then the upstream area must pay for supplemental water.

The watershed has a combination of urban, agricultural, and environmental land and

water uses. The urban area in Victor Valley, which includes the city of Victorville, has
been expanding steadily for the past two decades. This expansion of the urban area has
significantly modified the amount of waste discharges that could potentially affect water
quality, including storm water and wastewater treatment.

Typical of southwestern arid environments, the Mojave watershed has limited water
resources. Surface water from the headwaters in the San Bernardino Mountains

quickly percolates into the porous sands of the young Mojave River alluvium. Thus,
groundwater is the primary source of water supply in most of the watershed. In a
constant state of overdraft since the 1950s, the groundwater resources of the Mojave
watershed were formally adjudicated in 1996 through a stipulated judgment, which

was appealed shortly thereafter. The California Supreme Court issued a decision in the
case on August 22, 2000, that affirmed water rights priority in cases of competing water
apportionment (Box SL-2 Mojave River Adjudication).

Mojave Water Agency (MWA) completed its first pipeline and recharge project
(Morongo Pipeline) in 1994. SWP deliveries to the Mojave River at the Rock Springs
recharge site began in 1994, and in 1995 recharge began in Yucca Valley. The Mojave
River Pipeline, built in 1999, delivers SWP water to the Hodge and Lenwood recharge
sites; it was extended later to Daggett/Yermo and Newberry Springs recharge sites.

Mono Basin

The Mono Basin watershed is on the eastern slope of the Sierra Nevada in southern
Mono County (see Figure SL-2). The watershed encompasses more than 800 square
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miles and is bounded by the Bodie Hills, Cowtrack Mountain, and Long Valley Caldera.
The watershed extends to the crest of the Sierra Nevada. Mono Lake is the main feature
of the watershed, and in 2009 its surface area was 71 square miles. The major streams
that originate in the Sierra Nevada are Mill Creek, Lee Vining Creek, and Rush Creek,
with its tributaries Parker Creek and Walker Creek. The watershed ranges in elevation
from slightly above 6,300 feet at Mono Lake to more than 13,000 feet near the crest of
the Sierra Nevada. Climate zones range from the Lower to Upper Boreal classifications.
Summers range from mild to cool, and winters are cold and snowy.

Native vegetation communities range from scrub to grasslands around Mono Lake to
the coniferous forests, including the Jeffrey Pine forests and pinyon juniper woodland
habitats in the eastern Sierra Nevada. The watershed continues to be an important
location for over 300 species of nesting and migratory birds. Most of the species are
migratory but some, such as the California gull, do nest.

Urbanized areas in the watershed are small and are concentrated mostly in Lee Vining,
Grant Lake, and June Lake. Other than livestock grazing on native pasture lands, there
is no agriculture. Work is under way on projects to restore the fishery and riparian
vegetation for Rush and Lee Vining creeks. All activities are being monitored to track
improvements.

Owens River

The Owens River watershed (see Figure SL-2) extends from just north of the city

of Mammoth Lakes in southern Mono County to Owens Lake in Inyo County. It is
bordered by the crests of the Sierra Nevada to the west and White and Inyo mountains
to the east. Total area is 2,740 square miles. The main features of the watershed are the
Owens River and its many tributaries. Important tributaries include Fish Slough and
Convict, Horton, Rock, Bishop, Big Pine, Independence, and Lone Pine creeks.

The LAA is the major water resources infrastructure. Other important water bodies
include Crowley Lake, Convict Lake, Pleasant Valley Reservoir, Haiwee Reservoir, and
Tinemaha Reservoir. Hot Creek Hatchery, Fish Springs Hatchery, Blackrock Hatchery,
and Mt. Whitney Hatchery operated by the California Department of Fish and Game
(DFG) support a large regional recreational fishery by providing fish stock for planting
in rivers and lakes. Private hatcheries also provide excellent stock for planting. Crowley
Lake is one of the largest and most used trout fisheries in California.

Urban and agricultural land uses within the watershed are small. Population is
concentrated in small cities and communities. The largest of the cities is Mammoth
Lakes, followed by Bishop. Agriculture is located near the city of Bishop and
communities of Big Pine and Lone Pine. Livestock grazing occurs on both public and
private lands.

The economy of the watershed is sustained by tourism throughout the year. The Inyo
National Forest includes the John Muir trail and several federal wilderness areas. The
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Los Angeles Department of Water and Power (LADWP) owns several reservoirs, some
of which receive heavy recreational use.

The following major landowners within the watershed manage more than 90 percent of
the land area:

*  US Forest Service (USFS), Inyo National Forest;

e US Bureau of Land Management (BLM), Bishop Resources Area; and

*  City of Los Angeles, LADWP.

LADWP, in consultation with the parties to a memorandum of understanding and

others, is actively working to remedy problems caused by livestock grazing and other
uses of the Los Angeles-owned land. Priority is being given to riparian areas, irrigated
meadows, and sensitive plant and animal habitats. The plans will provide for the
continuation of sustainable uses (including recreation, livestock grazing, agriculture, and
other activities); will promote biodiversity and a healthy ecosystem; and will consider
the enhancement of threatened and endangered species habitats. Each plan will contain
an implementation compliance with the California Environmental Quality Act. As plans
become final, they will be presented to the Board of Water and Power Commissioners
for approval and implementation.

Many of these projects have been ongoing since the early 1990s in the Long Valley
region. Riparian livestock programs on Convict, McGee, and Mammoth creeks, and

the Upper Owens River have also produced substantial fish, wildlife, and water quality
benefits. These tributaries to Crowley Lake now have healthy riparian wetlands that have
reduced sources of erosion and nonpoint pollution. Other revegetation projects are under
way in Bishop, Laws, Big Pine, and Owens Lake.

Amargosa River

The Amargosa River watershed is in one of the driest areas of California and Nevada.
Although its area is 3,000 square miles at Tecopa and about 5,000 square miles at its
sink in Death Valley, it is not a major runoff-producing watershed. Its mean annual
runoff (at Tecopa) is only 3,000 acre-feet. The headwaters of the Amargosa River lie in
the Black and Timber mountains near Yucca in Nevada.

Ecosystems

Antelope Valley

Significant Ecological Areas (SEAs) identified in the Antelope Valley have unique
plant communities and serve as habitat for threatened or endangered species. The areas
include Edwards Air Force Base, Big Rock Wash, Little Rock Wash, Rosamond Lake,
Saddleback Butte State Park, Alpine Butte, Lovejoy Butte, Piute Butte, Desert-Montane
Transect, and Fairmont and Antelope buttes. In addition, there are the Ritter Ridge and
Portal Ridge\Liebre Mountain SEAs that are outside the Antelope Valley Integrated
Regional Water Management (IRWM) study area.
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BLM, US Fish and Wildlife Service (USFWS), DFG, and the cities of Lancaster and
Palmdale jointly developed the West Mojave Habitat Conservation Plan, which includes
the Antelope Valley. The plan will establish conservation areas to protect the desert
tortoise, Mohave ground squirrel, and other sensitive plants, animals, and habitats.

Mojave River

The Mojave River region has several unique and important wetland and riparian areas.
They are located along the banks of the Mojave River, at Harper Dry Lake, and along
portions of Sheep Creek.

On the Mojave River, a Cottonwood Willow habitat area is located in an area known

as the Upper and Lower Narrows and is maintained by DFG. Near the terminous of the
Mojave River, an area identified as Camp Cady had thriving mesquite trees and three
ponds. However, groundwater tables have fallen, and the mesquite groves are drying out.
DFG has purchased land on the western boundary and has initiated efforts to maintain
channel flows and possibly re-establish surface ponding to maintain habitat for animals.

Afton Canyon, adjacent to the Mojave River, has been designated as an Area of Critical
Environmental Concern. BLM is working to restore the riparian and wetland features in
this area.

A federally designated wetland area exists at Harper Dry Lake. Tailwater from a
nearby farming operation had sustained the area but that has been replaced by surface
runoff from a solar power plant operated by FPL Energy Operating Services for some
of the marshes only. BLM is considering purchasing additional land to expand the
wetland area.

Mojave National Preserve

The Mojave National Preserve is located in both the South Lahontan and Colorado
River hydrologic regions; a majority of the preserve is in the South Lahontan. The total
land area of the preserve is 1.6 million acres, was established by Congress in 1994, and
is managed by the National Park Service. The vegetation and the natural springs and
seeps in this ecosystem provide habitat for about 300 wildlife species, which include
206 species of birds. There are three federally endangered, one federally threatened,
six State-threatened, and one State-endangered plants and wildlife in the preserve. The
desert tortoise is an example of a threatened animal species, and much of the preserve
has been designated as critical habitat for it. The Joshua Tree Woodlands is an example
of a sensitive and unique flora community. The preserve has historical artifacts and is
available for recreational activities. The National Park Service has developed a General
Management Plan for the preserve to protect the plant and animal and other resources,
including the limited water supplies, and permit access from the public for research and
recreational purposes.
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San Bernardino National Forest Land Management Plan

The Land Management Plan for the San Bernardino National Forest was revised

in 2006. The revised plan focuses attention on issues such as public access, future
development, community protections, and the conservation of plant and animal
species. It establishes protocols for working with and protecting lands owned by Native
American Tribes.

Climate

Topography greatly affects the climate of the South Lahontan Hydrologic Region.

Due to the rain shadow-effect of the Sierra Nevada, climates in the arcas east of the
mountains range are from hot desert to steppe. Summers are usually hot and dry, and the
winters are mild with very little precipitation. The foothills of the Sierra Nevada benefit
from the orographic lift of the storms. The summers are generally mild and the winters
are quite cold with rain and snowfall. In the south, which includes the Antelope River
and Mojave River valleys, summer months are hot with little or no precipitation. The
winters are mild with moderate to small amounts of precipitation. All areas of the South
Lahontan can be affected by summer monsoonal thunderstorms.

Average annual rainfall amounts vary. In the valleys and hills, the annual amounts are
generally less than 10 inches. In the mountains, the annual rainfall amounts range from
25 to 50 inches. Snowfall in the higher elevations is important for runoff in the spring.
Portions of the central and eastern Mojave Desert average 4 inches of precipitation
annually. Death Valley receives a little less than 2 inches of rain on the average, but
occasionally it can receive just a few tenths of an inch.

Population

South Lahontan Hydrologic Region had 822,168 people in 2005. About 2 percent of

the state’s total population lives in this region, and 96 percent of the region’s population
lives in incorporated cities. Between 2000 and 2005, the region grew by 100,678 people,
a growth of 14 percent over the 5-year period. For historical population data,
1960-2005, see Volume 5 Technical Guide.

In Water Plan Update 2009, we project population growth based on the assumptions of
future scenarios. Discussion of the three scenarios used in this Water Plan and how the
region’s population may change through 2050 can be found later in this report under
Looking to the Future.

Senate Bill 18 (Chapter 905, Statutes of 2004) requires cities and counties to consult
with Native American Indian Tribes during the adoption or amendment of local
general plans or specific plans. A contact list of appropriate tribes and representatives
within a region is maintained by the Native American Heritage Commission. A Tribal
Consultation Guideline, prepared by the Governor’s Office of Planning and Research,
is available online at http://www.opr.ca.gov/programs/docs/09 14 05%20Updated%20
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Box SL-3 California Native American Tribal Information, South Lahontan Hydrologic Region
____________________________________________________________________________________________________________________________________________________________|

» Demographics: Tribes with historic or cultural ties to o Changes in regional hydrology are affecting the
the South Lahontan region are primarily the Paiute and distribution of native plant species and, subsequently,
Shoshone and, in the lower portion of the region, different traditional gathering areas.

bands of the Mission Indians. )
* Accomplishments:

o Currently, Tribal landholdings located in this region
include: Benton, Big Pine (Big Pine and Mono Lake),
Bishop, Death Valley (Timba-Sha), Fort Independence,
and Lone Pine reservations, rancherias, and
communities. Approximately thirteen individual allotments

o Owens Valley Native Americans historically shared lands
and were organized in bands or families, not Tribes.
Native American irrigation practices can be documented
by old irrigation ditches that precede European

are also located within this region. settlement.
. Collaborative Efforts: o Tribal governments are looking to build relationships with
local, State, and federal jurisdictions to protect water
o Fort Independence is working with counties, Los Angeles resources and identify enforcement mechanisms.

Department of Water and Power, and other parties to

improve water quality for all. o The Bishop and Big Pine Tribes established their

own EPA-approved water quality standards for their

o The Owens Valley Indian Water Commission is part of a respective reservations.
collection of stakeholders looking to create an Inyo-Mono
IRWM process. NOTE: Above information was gathered from Tribal input at the

California Water Plan Update regional workshops and the Tribal
water plenary sessions that are supporting the California Tribal

* Concerns and Priorities: Water Summit.

o Geothermal energy projects that are depleting
groundwater in excess of normal recharge.

Guidelines%20(922).pdf. (See Box SL-3 for information about regional Tribal
concerns.)

Land Use Patterns

The South Lahontan Hydrologic Region is largely desert and mountain with a history of
ranching and some irrigated agriculture. For most of the region, urban and agricultural
land uses seem to have changed little in the last several decades, retaining a mix of
agriculture, publicly managed parks and military bases, and occasional high-desert
small towns and hamlets. However, the Antelope, Victor, and Apple valleys continue

to change. For more than two decades, each area has experienced rapid expansions of
urban areas, attributable to the availability of affordable residential housing.

Most of the urban land uses and growth are in the Antelope Valley and Mojave River
planning areas (PAs), more specifically in the cities of Lancaster, Palmdale, Hesperia,
Victorville, and Apple Valley. Much smaller levels of expansion of the urban area are
occurring in the Mono-Owens and Indian Wells PAs, specifically the cities of Mammoth
Lakes and Ridgecrest. The remainder of the urban uses are in small cities and towns
such as the cities of Bishop and Rosamond.
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Most of the agricultural land uses in the South Lahontan region are located in the Owens
Valley, Antelope Valley, and along the Mojave River. In 2005, 65,800 acres of crops
were planted and harvested in the region. This is a slight increase of nearly 1,000 acres
from 2000.

Slightly less than half of the irrigated crop acres, about 30,000 acres, are in the
Owens-Mono PA. They are concentrated in the Owens Valley between Bishop and the
community of Lone Pine and in adjacent areas including the Chalfant, Hammil, and Fish
Lake valleys. Most acreage is alfalfa and range pasture irrigated through an arrangement
with the LADWP. There has been very little change in overall irrigated acres from year
to year in these valleys. About a quarter of overall crop acres is in the Antelope Valley.
Crop types are more diversified and include vegetables (carrots, onions, and potatoes),
deciduous fruits (mostly peaches), grains, and alfalfa.

Another important production area in the region is along the Mojave River from the city
of Victorville in the south and through city of Barstow and community of Newberry
Springs in the north and east. Alfalfa is the predominant crop with most of the acres
being irrigated with center-pivot systems. Other areas with agricultural land uses are the
Indian Wells and Tehachapi valleys.

Much of the land within the South Lahontan region is publicly managed, including
numerous parks, preserves, and recreation areas. Major parks include Death Valley
National Park and Inyo National Forest in the north and the Mojave National Preserve
and the Angeles and San Bernardino National Forests in the south. Smaller but other
notable parks include the Mono Lake Tufa State Reserve and Red Rock Canyon State
Park. Military facilities within the region include China Lake Naval Weapons Center,
Fort Irwin National Training Center, and Edwards Air Force Base.

There are many areas within the region that are susceptible to damage from wildfires,
including much of the Eastern Sierra and Owens Valley area, the relatively more heavily
vegetated high desert, and the mountains to the south including the San Gabriel and San
Bernardino mountains. The region has been hit by several notable wildfires including a
fire in October 2003 that burned 1,000 acres of Silverwood Lake State Recreation Area;
the park was nearly engulfed. Impacts to the SWP including to the reservoir’s future
water quality are still being evaluated.

Many communities in the San Bernardino Mountains, including Lake Arrowhead,
were hit by fire in October 2007. More than 12,000 acres were burned, and more than
400 homes and structures were destroyed.

Tribal Lands

A Native American Tribe may be federally recognized, and the federal government
may set aside lands for Tribes as reservations. In California these reservations are often
named “Rancherias.” One interpretation of the Spanish term Rancheria is small Indian
settlement. Granted Tribal lands in the South Lahontan region are listed in Table SL-1.
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Table SL-1 Granted Tribal lands with acreage, South Lahontan Hydrologic Region
[P
Federal trust lands Acres Tribal owner(s)

Timbi-Sha Shoshone Reservation (3 separate 10,040 Western Shoshone
locations with land in Nevada with 10,000 additional
acres approved by Congress in 2000).

Lone Pine Reservation 237 Owens Valley Paiute and
Shoshone Indians

Fort Independence Reservation 356 Pauite and Shoshone Indians

Big Pine Rancheria 279 Owens Valley Paiute Indians

Bishop Reservation 877 Paiute Indians

Benton Paiute Reservation 162.5 Pauite Indians

Bridgeport Reservation (Bridgeport Indian Colony) 40 Paiute Indians

Note: Data taken from the San Diego State University’s online library and information access (http://infodome.sdsu.
edu/research/guides/calindians/calinddict.shtml#a)

Regional Water Conditions

Environmental Water

Most of the environmental water demands are in the northern part of this hydrologic
region and involve the restoration of the water surface elevation for Mono Lake. The
required inflows are the result of years of court litigation and have resulted in improving
water surface elevations in recent years. Other demands are the current and proposed
releases into the Owens River to restore flows that were previously intercepted for use
in Los Angeles after 1913; the releases would also help restore surface water to Owens
Lake. Environmental water use for 2008 is about 190 thousand acre-feet or about one-
half of the LAA supplies.

Some environmental water demands are met with recycled water supplies. The Piute
Ponds near the Lancaster Water Reclamation Plant receive about 3,000 acre-feet
annually. Victor Valley Regional Wastewater Reclamation Plant discharges about
9,000 acre-feet of recycled water supplies into the Mojave River channel to support
riparian vegetation and habitat for an area managed by DFG.

Water Supplies

Groundwater and surface, imported, and recycled water supplies are used to meet the
urban, agriculture, and environmental water demands in the South Lahontan region.

In the northern portions of the region, some water agencies located in the foothills

of the Sierra Nevada use surface (or lake) water for all or a portion of their supplies.
Groundwater is the main water source for much of the Owens Valley, Indian Wells,
and Mojave. In the Antelope Valley, water agencies are using groundwater, SWP water
supplies, or a blend. The use of SWP water supplies in some communities helps to
decrease the amount of water pumped from the Antelope Valley groundwater basin.
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Groundwater supplies satisfy about 65 percent of the urban, agricultural, and
environmental water demands annually in the South Lahontan Hydrologic Region.
Seventy-six groundwater basins underlie about 55 percent of this hydrologic region.

The Owens Valley Groundwater Basin underlies Benton, Hammil, and Chalfant valleys
in Mono County and Round and Owens valleys in Inyo County. The principal source

of replenishment for this basin is percolation of streamflow from the surrounding
mountains. Lesser sources of recharge include infiltration of excess irrigation waters and
precipitation to the valley floor, as well as underflow from Long Valley. Total storage
capacity of the basin is estimated to be 30 million acre-feet and 35 million acre-feet.

The Indian Wells Valley Basin is the sole source of water for the city of Ridgecrest,
the communities of Inyokern and Trona, and the China Lake Naval Weapons Center.
It is also the only supply for many private domestic, small water systems, and a small
number of agricultural well owners.

The Mojave River Valley Basin is recharged through direct precipitation, ephemeral
streamflow, infrequent surface flow of the Mojave River, and underflow of the Mojave
River. In addition, the SWP water supplies, treated wastewater effluent, septic tank
effluent, effluent from two fish hatchery operations, and irrigation waters are allowed to
percolate into the ground and recharge the groundwater system.

The Mojave River Valley basins, El Mirage Basin and Lucerne Valley Basin, are
included in the Mojave Basin Area Judgment. The Superior Court bound parties that
agreed to stipulate to an Interim Judgment in 1993. Non-stipulated parties were not
bound until after entry of the Judgment in 1996.

The total storage capacity of the Antelope Valley Basin has been reported at 68 million
acre-feet and 70 million acre-feet. Groundwater quality is excellent within most of the
principal aquifer but degrades toward the northern portion of the dry lakes areas. High
levels of arsenic, fluoride, boron, and nitrates are a problem in some areas of the basin.

Ongoing court proceedings will result in a final adjudication judgment for Antelope
Valley Groundwater Basin. Although there are no existing restrictions on groundwater
pumping, pumping may be altered or reduced as part of the adjudication process.

AVEK is the largest SWP water contractor in this region and one of the largest in the
state. AVEK provides water to five major municipal agencies, 16 smaller water service
agencies, Edwards Air Force Base, Palmdale Air Force Plant 42, the US Borax and
Chemical Facilities, and some agricultural customers. AVEK was formed to bring
imported surface water from the SWP into this region.

Both the West and East branches of the SWP are in the region. Water supplies for the
region are diverted from the East Branch. In addition to supplementing local supplies,
the supply has helped mitigate the current groundwater issues, and it is a key factor in
plans for groundwater banking and storage projects.
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SWP water supplies help recharge the groundwater basin in the Mojave River Valley.
MWA has been taking increasing amounts of its SWP contract entitlements in response
to recent rapid growth and to implement the Mojave Basin Area Judgment to replenish
the Mojave River Valley Groundwater Basin.

In the San Bernardino Mountains, Lake Arrowhead (controlled by the Arrowhead Lake
Association) is a 48,000 acre-feet reservoir providing recreational opportunities and
water for residents in the area. The lake is also a major component of the water supply
for the Lake Arrowhead Community Services District, which provides retail water and
sewer services to the Lake Arrowhead area. In addition, Crestline-Lake Arrowhead
Water Agency, a SWP contractor, pumps water from Silverwood Lake.

The Littlerock Reservoir has a 3,500 acre-feet capacity, provides water to Littlerock
Creek Irrigation District and to Palmdale Water District (PWD), and serves urban
users. Water supplies from the facility are released into a canal and conveyed to PWD’s
Palmdale Lake for storage.

Other surface water sources that provide water supplies for mainly urban water users
are in the eastern Sierra Nevada and include June and Mary lakes (near the city of
Mammoth Lakes), both of which are in Mono County.

The LAA is the region’s other major water infrastructure. In 1913, the initial 223-mile-
long aqueduct was completed by LADWP and began transporting water from Owens
Valley to the city of Los Angeles. The aqueduct was extended 115 miles north into the
Mono Basin in 1940 to divert additional water. A second, 137-mile-long, pipeline was
completed in 1970. More recently, exports have been significantly modified and reduced
as a result of LADWP’s environmental restoration and mitigation projects in Mono
Basin and Inyo County.

There are eight small reservoirs in the LAA system with a combined storage capacity of
about 323,000 acre-feet. These reservoirs were built to store and regulate flows in the
aqueduct. The northernmost reservoir is Grant Lake in Mono County. Six of the eight
reservoirs are in the South Lahontan region; the Bouquet and Los Angeles reservoirs are
in the South Coast Hydrologic Region. Water from the aqueduct system passes through
12 hydropower plants on its way to Los Angeles. The annual energy generated is more
than 1 billion kilowatt-hours, enough to supply the needs of 220,000 homes.

Although most of the LAA infrastructure is in this region, the water supplies are mostly
used in the South Coast Hydrologic Region. Small quantities from the LAA are used to
irrigate some of the improved native pasture fields in the Mono-Owens area.

Water Uses

Most agricultural water demands are met with groundwater supplies. In the Mono and
Owens valleys, flood irrigation to fields for improved production of native pasture
grasswater relies on supplies from creeks and the LAA. In the Antelope Valley region of
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Los Angeles County, some farms adjacent to the aqueduct receive SWP water through
AVEK. More than 3,000 acres of feed and fodder crops use treated recycled water from
the Palmdale Water Reclamation Plant and Lancaster Water Reclamation Plant, owned
and operated by County Sanitation Districts of Los Angeles County. The use of recycled
water supplies to meet urban demands is limited. Recycled water is used in human-made
lakes at Apollo Park in the city of Lancaster.

The city of Mammoth Lakes uses surface and groundwater sources for a permanent
population of about 7,000. However, this is somewhat misleading in that the city

may have a daily population of about 13,000 and peak weekend and holiday period
population of up to 30,000 people per day due to the influx of travelers and recreational
enthusiasts. This water use characteristic occurs in the city of Bishop and communities
of Big Pine, Independence, and Lone Pine in the Owens Valley.

Water Balance Summary

Figure SL-3 summarizes the total developed water supplies and distribution of the
dedicated water uses within this hydrologic region for the eight years from 1998 through
2005. As indicated by the variation in the horizontal bars for wet (1998) and dry (2002)
years, the distribution of the dedicated supply to various uses can change significantly
based on the wetness or dryness of the water year. The more detailed numerical
information about the developed water supplies and uses is presented in Volume 5
Technical Guide, which provides a breakdown of the components of developed supplies
used for agricultural, urban, and environmental purposes and Water Portfolio data.

For the South Lahontan region, urban and agricultural water uses are both large
components of the developed water use; dedicated environmental water for instream
fishery flows is a much smaller portion of the total. The water supply portion of
Figure SL-3 also indicates that most of the water supply in this region is from
groundwater. Some surface water supplies are used in the northern part of this
hydrologic region, and surface water imports from the SWP also contribute to uses in
the southwestern portion of the region.

Table SL-2 presents information about the total water supply available to this region

for the eight years from 1998 through 2005, and the estimated distribution of these
water supplies to all uses. The annual change in the region’s surface and groundwater
storage is also estimated, as part of the balance between supplies and uses. In wetter
water years, water will usually be added to storage; but during drier water years, storage
volumes may be reduced. Of the total water supply to the region, more than half is either
used by native vegetation; evaporates to the atmosphere; provides some of the water

for agricultural crops and managed wetlands (effective precipitation); or flows to other
states, the Pacific Ocean, and salt sinks like saline groundwater aquifers. The remaining
portion, identified as consumptive use of applied water, is distributed among urban and
agricultural uses and for diversions to managed wetlands. For some of the data values

SL-18 CALIFORNIA WATER PLAN | UPDATE 2009



South Lahontan Hydrologic Region

Figure SL-3 South Lahontan Hydrologic Region water balance summary

Water Use Water Supply
Change in storage — MAF
State Projects (Combined surface & groundwater storage)
Wat Local Projects Groundwater Instream Environmental
Instream Flow Irrigated Agriculture Y::rr Local Imports Reuse Recycled
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i Stippling in bars indicates Comparison of 2005 total water use

-1 depleted (irrecoverable) North Coast
water use (vyatgr consumed througﬁ San Francisco
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like saline aquifers, or otherwise not South Coast

Sacramento River
San Joaquin River
Tulare Lake
North Lahontan
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Colorado River
Mountain Counties (overlay area)

0.8 MAF

available as a source of supply)

presented in Table SL-2, the numerical values were developed by estimation techniques,
because actual measured data are not available for all categories of water supply and use.

Water Quality

The quality of the limited surface water is excellent in the South Lahontan region. It

is greatly influenced by snowmelt and runoff from the eastern Sierra Nevada and the
San Gabriel and San Bernardino mountains. Groundwater quality is also excellent in
aquifers recharged by streams receiving mountain runoff. However, at lower elevations,
groundwater and surface water is degraded in localized areas. This degradation occurs
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both naturally (from geothermal activity and closed groundwater basin environments)

and through human activities (for example, agricultural operations, treated municipal

sewage disposal, and improper industrial waste disposal). The highest priority water

quality issues in the region are listed below:

*  Elevated concentrations of nitrates and total dissolved solids in groundwater from
sewage treatment plants, septic systems, and dairy operations

*  Groundwater overdraft, which causes pumping of older waters that have elevated
levels of minerals (for example, total dissolved solids [TDS], arsenic, or fluoride)

»  Effects of hydromodification, including sedimentation, erosion, and loss of riparian
areas

*  Prevention of future groundwater degradation by managing increasing recycled
water applications

*  Long-term management of groundwater polluted with industrial wastes at
Department of Defense sites and with mining wastes at mine sites (A very large
groundwater containment zone at Edwards Air Force Base will require groundwater
monitoring for many decades or centuries.)

*  Minimizing the loss of assimilative capacity in aquifers affected by multiple
land uses.

Antelope Valley

The quality of the groundwater supplies from the Antelope Valley groundwater basin
is good. The concentration of TDS averages 300 milligrams per liter and ranges from
200 to 800 mg/L. There are some concerns about arsenic and nitrates in the groundwater.

Arsenic concentrations above 10 mg/L have forced the Los Angeles County Waterworks
District (Lancaster) to put six wells on inactive status. Nitrate levels above 10 mg/L
have been detected in the valley. Nitrates are also present in the groundwater near the
community of Littlerock. This is directly due to the agricultural operations in the area.

Mojave River Valley

Arsenic, nitrates, iron, manganese, chromium VI, petroleum hydrocarbons, and volatile
organic compounds have been detected in the groundwater supplies in the Upper,
Middle, and Lower Mojave River Valley groundwater basins. Salt concentrations have
also been observed.

Elevated nitrate concentrations and TDS have been measured in the groundwater
beneath dairy waste disposal operations in the region. Water supply reservoirs were also
constructed adjacent to the older operations. Fertilizers have been measured in the wells
and reservoirs near these operations.

Water Governance

More complete information on water governance will be developed for California Water
Plan Update 2013. This will include identification of local, State, Tribal, and federal
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government agencies and institutions that are responsible for managing the region’s
water resources, flood protection, and wastewater. A list of regional flood management
participants is included in Appendix A Flood Management; IRWM Plans provide
information about water planning organizations in this region.

The Antelope Valley Groundwater Basin continues to move toward a final judgment
order. The Superior Court recently ruled on the boundaries of the basin bound by its
adjudication judgment. (See also Box SL-2 Mojave River Adjudication.)

Flood Management

Flood Hazards

In the South Lahontan region, winter storms generally create the greatest flood damage.

Storms tend to be intense. Most streams in the region are intermittent in their lower

reaches, which have steep channel bed slopes and little vegetation. Sediment loads

are often dominated by coarse-grained materials. These conditions often result in

flash floods and dangerous debris flows. Severe local damage may also be sustained

in summer when thunderstorms generate floods upstream of an urban development.

Flood hazards in the region include the following representative situations (for specific

instances, see Challenges).

*  Some streams are susceptible to bank and channel erosion damage during high
flows.

*  Population growth and the ensuing development increase the area of impervious
surface without sufficient mitigation, increasing peak runofft.

*  Channel aggradation has reduced flood flow capacity at some locations.

*  Flows on alluvial fans are difficult to predict and may change direction
unexpectedly, threatening developed areas.

*  Lack of agreement among flood control stakeholders has delayed development of
flood infrastructure improvements.

*  Groundwater recharge requirements often conflict with flood control measures.

Historic Floods

No records of flow and damage exist for floods in the South Lahontan region before
1938. However, significant floods occurred in 1938, 1943, 1959, 1969, 1989, and 2008.
For more information on these floods see Appendix A, Flood Management.

Flood records for representative streams are listed in Appendix A in Table SLA-1,
Record floods for selected streams.

Flood Governance

Flood management is a cooperative effort in which federal, tribal, state, and local
governments all play significant parts. The principal participants are listed in Box SL-4,
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Box SL-4 Flood Management Agencies
______________________________________________________________________________________________________________________________|

Federal - Department of Forestry and Fire Protection
« Federal Emergency Management Agency * Department of Water Resources

+ National Weather Service Local

» Natural Resources Conservation Service * Los Angeles County Flood Control District
* US Geological Survey » San Bernardino County Flood Control District
» US Army Corps of Engineers » County and city emergency services units
Tribal « County and city planning departments
 Tribal governments of the region « County and city building departments
State - Local flood maintenance organizations

« California Conservation Corps * Local conservation corps

+ California Emergency Management Agency  Local emergency response agencies

» Department of Corrections » Local initial responders to emergencies

Flood Management Agencies. For more information on the agencies’ roles, see
Table SLA-2 Flood management participants, in Appendix A.

Flood Risk Management

Flood risk management includes a wide variety of projects and programs, which may
be grouped as Structural Approaches (constructed facilities, coordination and reservoir
operations, maintenance), Land Use Management (regulation, flood insurance), and
Disaster Preparedness, Response, and Recovery (information and education, event
management).

Structural Approaches

Constructed Facilities. Two flood control facilities have been constructed in the South
Lahontan Hydrologic Region, a reservoir and a channel improvement. Both are projects
of the US Army Corps of Engineers (USACE).

The Mojave River Forks Reservoir is a multipurpose project about 14 miles upstream
from Victorville on the Mojave River. It protects Barstow, Victorville, and nearby lands.
Mojave River Dam is an ungated flood control structure operated and maintained by
the USACE. It is designed to moderate an inflow of 94,000 cubic feet per second to a
maximum outflow of about 23,500 cubic feet per second. All inflows are released from
the reservoir through the outlet tunnel. The outlet works do not include any mechanical
equipment that would permit adjustment to outflows.
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The Oro Grande Wash Channel Project consists of inlet levees and a channel
improvement at Victorville.

Descriptions for flood control facilities in the region are listed in Appendix A in
Table SLA-3, Flood control facilities.

Coordination and Reservoir Operations. There are no forecast-based agreements

for operation of flood protection facilities in the region. Mojave Forks Reservoir,
operated by USACE, is the only large flood control reservoir. During heavy rains or high
discharges from the Mojave Dam, USACE is in continuous communication with the

San Bernardino County Flood Control District and the San Bernardino County Office of
Emergency Services is on continuous alert. The county may warn and evacuate people
located in hazardous areas.

Maintenance. Maintenance of flood control works is a critical activity which preserves
the integrity of the facilities, ensuring continued protection for the public. In this region,
USACE projects are maintained directly by USACE.

Land Use Management

Regulation. Counties are the main agencies responsible for designating and regulating
floodways. San Bernardino County has adopted an ordinance to regulate development
in Swarthout Creek, Mojave River and Forks Reservoir, Silverwood, and Green Valley.
Kern County has general floodplain zoning ordinances and a review system for building
permits. Inyo County identifies flood hazard areas near Ridgecrest by ordinance. Bishop,
Palmdale, Ridgecrest, and Victorville also have ordinances for identifying flood hazard
areas. Los Angeles County applies building and subdivision codes to identify flood
hazard areas in Antelope Valley. Following severe flooding in Antelope Valley in 1980,
1983, and 1987, the Los Angeles Department of Public Works (LADPW) prepared

a comprehensive plan of flood control for the valley. The plan proposed floodplain
management in hillside areas; structural improvements in urbanizing areas, including
open channel conveyances and storm drains through communities, and detention and
retention basins at the mouths of the large canyons; and non-structural management
approaches in the rural areas. However, the county has limited revenue to fund the
construction. Both the city of Palmdale and the city of Lancaster have incorporated
major elements of the LADPW plan into their own planning. All local land use
jurisdictions must adopt a floodplain management ordinance identifying 1 percent
floodplains and floodways, in order to qualify for flood insurance from the Federal
Emergency Management Agency (FEMA).

Adopting designated floodways facilitates enforcement of floodplain building
ordinances. Los Angeles County has designated streams in the Antelope Basin as
floodways. San Bernardino has designated the Mojave River and streams near and
entering Lake Arrowhead. City-designated floodways are Bishop Creek at Bishop,
Anaverde and Little Rock Creeks at Palmdale, local streams in the vicinity of
Ridgecrest, and Oro Grande Wash at Victorville.
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Flood Insurance. The National Flood Insurance Program (NFIP) is administered by
FEMA. It enables property owners in participating communities to purchase insurance
as protection against flood losses in exchange for State and community floodplain
management regulations that reduce future flood damages. About 97 percent of
California communities participate in the NFIP. Of those, approximately 12 percent
participate in the Community Rating System (CRS) Program, which encourages
communities to go beyond minimum program requirements in return for reduced
insurance rates. Quality mapping is critical to administering an effective flood insurance
program, developing hydrologic and hydraulic information for determining floodplain
boundaries and allocating flood protection project funds.

FEMA has provided Flood Insurance Rate Maps (FIRMs) for most areas within the
region. As of June 2009, maps in three of the region’s five counties are new since
2008 and one more is scheduled to be updated by 2010. One county is not scheduled
for update.

CRS rates communities from 1 to 10 on the effectiveness of flood protection activities.
The lower ratings bring larger discounts on flood insurance. Of the five counties and
12 cities in the hydrologic region, two counties participate in CRS. As of May 2009,
Kern County and Los Angeles County are in CRS Class 8. See http://www.fema.gov/
business/nfip/crs.shtm for more information on the CRS system.

Disaster Preparation, Response, and Recovery

Information and Education. The California Data Exchange Center (CDEC) provides
real-time and historical hydrometeorological data for hundreds of stations statewide,

as well as real-time data on releases, spill rates, and elevations of many reservoirs. For
this region, CDEC provides gage data from DWR (15 gages), LADWP (25), and several
other federal, State, and local agencies, a total of 105 gages, and real-time flow and stage
data for the Mojave River. For access to CDEC data, see http://cdec.water.ca.gov.

The US Geological Survey (USGS) maintains and publishes statistics for stream

gages nationwide. USGS gages are the source of data for the seven stations listed in
Appendix A, Table SLA-1, Record flood for selected streams. For access to USGS gage
data, see http://waterdata.usgs.gov/nwis.

DWR’s Awareness Floodplain Mapping project provides an easy-to-use computer
interface for viewing areas vulnerable to flooding by the flood event having a 1 percent
probability of occurrence. In this region, floodplains have been delineated for several
areas in Inyo, Mono, and Los Angeles counties.

Accurate hydrologic and hydraulic models support the design of effective flood control
structures and emergency actions before, during, and after floods. The National Weather
Service’s (NWS) Advanced Hydrologic Prediction Service uses historical hydrologic
data, current river and watershed conditions, and near-term meteorological outlooks

to forecast river flows. The service is publicly available for certain streams of the
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South Lahontan Region. Locations are given in Appendix A, Table SLA-5, Advanced
Hydrologic Prediction Service stream forecast points.

Event Management. Under the Standardized Emergency Management System (SEMS)
and the National Incident Management System (NIMS), initial flood emergency
response is made by the responsible party at the site. When its resources are exhausted,
the county emergency management organization (operational area) provides support.

If necessary, additional support is coordinated by a region of the California Emergency
Management Agency (Cal EMA). Through the Cal EMA region and Cal EMA
headquarters, help can be obtained from any State agency. Cal EMA coordinates with
federal agencies and private organizations as well. The State-federal Flood Operations
Center (a joint facility of DWR and the Sacramento Weather Office and California-
Nevada River Forecast Center, both units of NWS) is normally called early in the

event to provide weather and river forecasts, facilitate information flow, provide field
situation analysis, and give flood fight expertise. Severe situations that require Cal EMA
involvement may also require emergency response by USACE, which is obtained by
request of DWR. Table SLA-4, Flood emergency response organizations, in Appendix A,
is a listing of specific response organizations.

Recovery after a flood may involve the funding and construction services of USACE

if the facilities are parts of federal projects. Availability of resources to repair local and
private facilities, remove floodwater; and restore housing, businesses, and infrastructure
often depends on the severity of the event and the allocation of event-specific federal

or State funds. Flood preparedness and mitigation efforts are promoted and funded by
many organizations, including city and county governments, Cal EMA, DWR, NWS,
and USACE.

Relationship with Other Regions

Although most the MWA service area is in the South Lahontan Hydrologic Region,

a portion of its service area does extend into the Colorado River Hydrologic Region
(Lucerne and Johnson valleys and the Morongo Basin). This includes the communities
of Yucca Valley, which has an allocation of up to 4,282 acre-feet of MWA'’s surface
water from the SWP; Joshua Tree (Joshua Basin Water District), an allocation up to
1,959 acre-feet; a County Service Area, an allocation of 73 acre-feet; and the Bighorn-
Desert View Water Agency, an allocation up to 653 acre-feet.

Surface water is exported from the Owens and Mono portions of South Lahontan
Hydrologic Region to the South Coast Hydrologic Region by LADWP using the LAA.
Recent exports through these facilities to the South Coast region were 180 thousand
acre-feet in 2002, 250 thousand acre-feet in year 2003, 203 thousand acre-feet in 2004,
and 369 thousand acre-feet in 2005.
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Regional Water and Flood Planning
and Management

Integrated Regional Water Management

The IRWM Planning Act, signed by the Governor as part of SB1 in 2008 (CWC

Sec. 10530 et seq), provides a general definition of an IRWM plan as well as guidance
to DWR as to what IRWM program guidelines must contain. The Act states that the
guidelines shall include standards for identifying a region for the purposes of developing
or modifying an IRWM plan. The first regional acceptance process (RAP) spanned
2008-2009. Final decisions were released in fall 2009. The region acceptance process

is used to evaluate and accept an IRWM region into the IRWM grant program. See
Figure SL-4 for efforts in the regional acceptance process.

Most of the population for the South Lahontan region has been represented by two
IRWM planning regions: Antelope Valley and Mojave Water Agency. Because these
plans are living documents, new regions may be formed or existing regions may be
modified. Table SL-3 lists strategies from these early IRWM efforts.

Some regional projects in the South Lahontan region are highlighted here'.

e Upper Amargosa Creek Recharge and Nature Park Project. The Upper
Amargosa Creek Recharge Project will provide the Antelope Valley with increased
groundwater supplies and give local citizens a creek-side nature park. The recharge
facility is envisioned to capture water supplies available from the SWP (aqueduct)
and storm flows originating from the Amargosa Creek watershed and to percolate
these waters into the Antelope Valley aquifer so the water may be extracted for
beneficial use.

*  Antelope Valley Regional Recycled Water Project. Both the Lancaster and
Palmdale Water Reclamation Plants are being upgraded and expanded to provide
higher quality tertiary treated recycled water to the Antelope Valley. The water
treated at these plants will augment water supply by providing recycled water, in
lieu of potable, for landscape irrigation, dust control, construction, and industrial
process water. This project will construct the backbone conveyance system to serve
this recycled water in the Antelope Valley, offsetting existing or planned demands
for over 13,000 acre-feet of potable water. Phase 2 (of 5) of the project is scheduled
to be constructed by early 2012.

¢ Inyo-Mono IRWM Project. The Inyo-Mono IRWM Project was formally launched
in early 2008. Since its inception, the Inyo-Mono Regional Water Management
Group has made great strides toward developing an IRWM plan for the eastern
portions of California that conforms to the IRWM program. Open to the public
and with a governance structure formally adopted by the Inyo-Mono group, an
extensive array of stakeholders numbering over 40 entities are now actively
involved with developing highest priorities and strategies to address such priorities
in the Inyo-Mono IRWM Plan.

1 Information about these projects in the South Lahontan Hydrologic Region came to the Water Plan from the
Roundtable of Regions, which provides links to and works with IRWM planning groups.
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Figure SL-4 Regional acceptance process IRWM regions, South Lahontan Hydrologic Region
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Note: Region boundaries shown are accurate as of November 2009. See Figure 4-3 in Volume 1 for map of all 0 12 24 Miles
accepted IRWM regions. Numbers shown correspond to internal tracking list and do not show rankings. [— — ]

Source: Integrated Regional Water Management Program, DWR. November 2009.
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Table SL-3 Strategies of Integrated Regional Water Management
efforts, South Lahontan Hydrologic Region
e
Antelope Valley Mojave Water

IRWMP Agency IRWMP
Strategy January 2008 February 2005
Conjunctive water use v v
Desalination of Imported water v
Describe current and projected water demands v
Develop computer model for water management and
Watershed planning v
Ecosystem restoration v v
Environment and habitat protection and improvement v v
Flood management v
Implement groundwater management plan v v
Implement urban water management plan v
Land use planning v
Nonpoint source pollution control v
Recreation and public access v
Storm water capture and management v
Study natural and imported water supplies
Summarize water shortage contingency plan v
Surface storage v
Take 60 regional water management actions v
Water and wastewater treatment v v
Water conservation v v
Water quality protection and improvement v v
Water recycling v v
Water supply reliability v v
Water transfers v v
Watershed planning v
Wetlands enhancement and creation v

In the Indian Wells Valley, the Indian Wells Valley Cooperative Groundwater
Management Group (IWVCGMG) recently completed a second project funded by an
AB 303 grant. The primary objective of this project was to address data gaps in areas
along the western and southwestern portions of the valley that were identified in the first
AB 3030 report and to better quantify recharge into the basin in this area. A groundwater
model of the basin is being developed through a cooperative effort of the Indian Wells
Valley Water District, the Navy, and Searles Valley Minerals. The Indian Wells Valley
Water District is currently conducting a reconnaissance level aquifer storage and
recovery site evaluation and will soon begin a brackish water treatment pilot study in the
Northwest Well Field.
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Three partners are participating in the Rosamond-Semitropic Water Bank in the
Antelope Valley: Rosamond Community Services District, Semitropic Water District,
and Western Development. The water bank will be on property that was owned privately
and will store an estimated 500,000 acre-feet of water that can be used if either Northern
California or Southern California experience a dry year. The bank will also serve as a
backup if the SWP supply is interrupted by something such as an earthquake on the San
Andreas fault or failure of the levees in the Sacramento-San Joaquin River Delta.

Recent Accomplishments

Hazard Mitigation Planning. The Los Angeles County All-Hazard Mitigation Plan was
adopted in 2004; the Kern County California Multi-Hazard Mitigation Plan, in 2005;

the San Bernardino County Operational Area Multi-Jurisdictional Hazard Mitigation
Plan, in 2005; and the Mono County Multi-Jurisdictional Local Hazard Mitigation Plan,
in 2006.

Owens River and Mono Basin. The LADWP is involved with many restoration
projects for the Owens River and Mono Basin. In 1993, LADWP began final flow
releases to restore Mono Lake to a water surface elevation of 6,391 feet. By 2003, Mono
Lake elevation had reached 6,382, a level where LADWP can export 16,000 acre-feet
per year. LADWP has developed plans to help ranchers manage grazing practices in the
Crowley Lake tributary area.

The Lower Owens River Project (LORP) is one of the largest and most ambitious
river restoration projects undertaken in the history of the western United States. In
1913, LADWP began diverting water from Inyo County’s Owens River for export

to Los Angeles, effectively drying up most of the 62 miles of the river below the
LAA intake. Now after 90 years, the LORP has re-established a permanent river flow
down the historic 62-mile channel, reviving its riparian habitat and providing a warm
water fishery. LORP has resulted in a permanent water supply for the creation and
enhancement of nearly 2,000 acres of wetland and riparian habitat beyond the river
banks. The project provides much recreation.

The Owens Gorge Rewatering Project has been significant in the re-establishment of the
ecosystem in the Owens River between Crowley Lake and Pleasant Valley. In addition
to the fishery, the project has created riparian habitat for birds and other wildlife. As part
of the project, LADWP designated a reach of the Owens River immediately below Long
Valley Dam as a sanctuary for threatened and endangered Owens Tui Chub fish.

To mitigate the impacts on air quality in the lower Owens Valley, LADWP has shallow-
flooded approximately 26.3 square miles of the dry Owens Lake bed to help decrease the
quantity of dust that could become entrained in the air during wind storms. In addition,
about 3.7 square miles of managed vegetation (saltgrass) and 0.1 square miles of gravel
control measures have been established on the lakebed for dust control. By early 2010,
additional areas will be mitigated for dust, bringing the total project area to about

40 square miles.
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Mojave River. The Mojave River groundwater basin has been in overdraft since the
early 1950s, which led to entry of a court judgment in 1996 and the appointment of the
MWA as the basin watermaster. Implementation of the judgment has resulted in the
purchase of replacement water imported from the SWP to offset overdraft, primarily in
the Victor Valley area.

In 1997, MWA began construction of the 75-mile Mojave River Pipeline, with

67,900 acre-feet per year capacity, to bring imported water to the Barstow area and
neighboring communities downstream to the Newberry Springs area. In 2006, this
75-mile pipeline was completed and connected to a recharge facility near the community
of Newberry Springs. Recharge facilities have also been built along the Mojave River
near the communities of Hodge, Lenwood, and Daggett.

Additional studies on the condition of the groundwater basin in the MWA service area
include the Transition Zone Final Report — Phases I and 11, and the Este Sub-basin
Hydrogeologic Investigation. MWA is also developing a geohydrologic model for the
upper Mojave River Basin. The model will reflect regional geology and hydrology
but will also provide more discrete modeling for the area to be used for the Regional
Recharge and Recovery Project.

Twenty-eight water agencies have signed a memorandum of understanding with MWA
to participate in the regional Water Conservation Incentive Program (WCIP). MWA has
budgeted $3.3 million for the program since it began in February 2008, and payouts for
incentives are averaging about $1 million per year. The program offers three incentives
(high efficiency toilets, high efficiency washers, and cash-for-grass) to eligible
customers. As of September 2009, more than 2 million square feet of turf have been
removed through the program. The WCIP was designed for water agencies that did not
have financial incentive programs for their customers. Through partnership with MWA,
it became possible for them to implement one. It was also designed to augment the
programs for water agencies that offered conservation incentives.

As part of the goal to improve the water infrastructure in its community, the Hi-Desert
Water District is working on a groundwater recharge and reuse project. This project
includes recharge sites recently constructed and the drilling of a new production well.
This new well project will allow the district to increase water production capacity
between 800 to 1,500 gallons per minute. In addition to the increased capacity, this well
will increase reliability of water service for years to come.

In addition to the IRWM and urban water management plans, important planning studies
in the Antelope Valley examined the feasibility on recycled water use and potential
groundwater recharge sites. This includes a city of Lancaster study to determine the
feasibility of recharging the groundwater basins with recycled water supplies.

The Los Angeles County Waterworks District has an aquifer storage and recovery
project where they injected water supplies into the groundwater basin. In 2006,
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six wells were used, and water was injected at a rate between 2,500 and 3,000 gallons
per minute. The project may expand to 15 wells in the future.

A groundwater-banking project that could store approximately 60,000 acre-feet has
commenced on property owned by the Tejon Ranch in the Antelope Valley. The
company is interested in signing agreements with water districts and other businesses
that would like to bank water supplies.

Challenges

Flood Issues

Flood management challenges exist in the Antelope Valley. Key issues include the

following.

*  Levee portions of the Mojave River in Victorville require continuous maintenance
to remove sand buildups.

*  The loss of the Mojave River floodplain results in stream channelization, and
groundwater pumping results in the loss of riparian habitat.

* Increasing urbanization of the watershed in the Victor Valley is increasing peak
storm flow velocities resulting in increased sediment loads and losses of riparian
habitat.

*  Improvements in coordination are needed in the Antelope Valley.

*  Flood control measures are often in conflict with groundwater recharge
requirements.

*  Edwards Air Force Base requires delivery of sediments into the dry lakes to
maintain its operations area.

Water Quality

Runoff from agricultural fields and operations and agricultural return flows convey
excess nutrients and pesticides to ground and surface waters. Elevated nitrate and TDS
levels have been reported beneath dairy waste disposal operations. Excess nutrients in
surface waters increase algal growth, which degrades water quality, while pesticides
are known endocrine disrupters. Groundwater that has been contaminated requires
expensive treatment before it can be used by municipalities.

Mojave River Valley

According to MWA’s 2005 Urban Water Management Plan, a supplement to the

2004 IRWM Plan, existing water supplies should be sufficient to meet water demands
until at least 2025. MWA is pursuing means to meet demand beyond 2025 including
conservation and the recent purchase of 14,000 acre-feet of additional Table A.

The reliability of SWP supplies is important in the development of water management
strategies for the region. Strategies would have to take into account system constraints
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such as short- and long-term limits to Delta exports and the competition for available
supplies, as well as periodic dry hydrologic conditions.

Strategies are needed to stabilize the local groundwater tables. The lowering of the
groundwater table in some areas has lead to the drying of wells and land subsidence. It is
also affecting riparian vegetation along the Mojave River.

Groundwater quality issues need to be addressed. Key contaminants include arsenic,
nitrates, iron, manganese, Chromium IV, petroleum hydrocarbons, and volatile organic
compounds. In addition, TDS levels have become important issues. Salts are being
added to the groundwater from SWP imports; however, a groundwater quality model
completed in 2007 found that SWP imports will actually slow the rate of TDS increase
due to its dilution of impacts from human water uses (e.g., domestic, septic, industrial,
agricultural). The model found that in almost all cases evaluated within the Mojave
Basin, SWP imports improve groundwater quality.

Antelope Valley

The continued urbanization in Antelope Valley and the increases in demand that
accompany it require local water managers to seek and obtain additional and higher
quality water supplies. This has been a challenge to the managers and stakeholders in the
region. Complicating this challenge is the effect on water supply reliability in California
that is being affected by both by a 2007 ruling regarding the protection of delta smelt,
and the effects of climate change.

Potential impacts of climate change are presented for the SWP and for the Sacramento-
San Joaquin Delta, both of which are related to the Antelope Valley region’s imported
water supplies. Because much of the Antelope Valley relies on imported SWP supplies
as part of its overall supply mix, any reduction or change in the timing of availability of
those supplies could have negative effects on the water supply of the region. Reductions
in the quantity of SWP water available would force AVEK and Palmdale Water District
to rely more heavily on local groundwater and local surface flows, or other sources

of imported water. It is possible that local surface flows could also be reduced by
changes in snowpack altitude levels and/or quantity of snowpack in the mountains from
global warming, which would reduce natural recharge, thus exacerbating groundwater
availability problems.

Another challenge and potential obstacle to implementation of the Antelope Valley
IRWM Plan is the pending adjudication of the Antelope Valley Groundwater Basin.

The IRWM Plan’s water supply analysis is based on assumptions about the availability
and reliability of the groundwater supply; it was used to identify specific objectives and
planning targets for the IRWM Plan. It is possible that the outcome of the adjudication
may require a change in the assumptions as well as the objectives and planning targets,
which may delay implementation of the IRWM Plan. Additionally, the adjudication may
place limitations not currently considered on the groundwater banking and recharge
projects included for implementation.
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Palmdale Water District

Approximately 60 percent of the PWD’s supply comes from surface water and the rest
from wells. In wet years, when supplies are plentiful, the water district can take

100 percent of its entitlement from the SWP, which amounts to 21,300 acre-feet. Water
from the aqueduct is stored in Palmdale Lake.

Strategic planning is under way by local agencies in the Antelope Valley to implement
the recommendations identified in the Antelope Valley IRWM Plan. The document
proposes solutions to increase water supplies and strategies to increase water use
efficiency.

MWA is funding a pipeline and recharge basins for groundwater recharge in the Oro
Grande Wash. The MWA is involved in the second year of a program to remove invasive
non-native plant species from the Mojave River floodplain, and the second year of a
water conservation incentive program.

The Mammoth Community Water District (MCWD) is collaborating with several
organizations to finalize an environmental impact report that recommends a preferred
bypass flow alternative for Mammoth Creek. The bypass would permit the agency to
continue to deliver water to several customers, preserve and protect the habitat and
fishery of the creek, and maintain the quality of the water.

Quagga Mussels

Water supplies, especially the imported and local surface, in the region have not yet
become infested with the quagga mussels, a non-native species that clogs water pipes
and pumps. Increased costs will occur for the cleanup and more-frequent inspections of
water supply facilities become infested and for public education about the problem.

Drought and Flood Planning

San Bernardino County Flood Planning Division’s main responsibilities are planning
and preparing the flood control district’s budget. Planning items include investigations
and project studies; preparing annual reports, special reports, and studies; preparing and
reviewing Master Plans of Drainage; documenting flood overflows and damages; and
preparing and updating district master planning maps, exhibit maps, and displays.

Because the flood control district is so large and many of the drainage issues are more
localized, Master Plans of Drainage or Comprehensive Storm Drain Plans are created
to evaluate the existing drainage systems, identify deficiencies, and recommend
improvements and new facilities in an area. Maps are available for San Bernardino
Valley, High Desert, Barstow, East Desert, and Needles.

The Disaster Mitigation Act of 2000 (DMA) required local governments to develop

Hazard Mitigation Plans in order to qualify for additional disaster mitigation funding
through Section 404 of the Robert T. Stafford Disaster Relief and Emergency Assistance
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Act. The DMA also provided monies for developing the plans, which have emphasized
community partnerships in planning for and responding to disasters; assessed and
posited strategies for reducing risks; and identified capabilities and resources of local
agencies for addressing various hazards. Kern, Los Angeles, San Bernardino, and Mono
counties have written Hazard Mitigation Plans. These plans discuss and offer methods
for reducing flood risks in their respective boundaries.

In addition, water districts in the region have water supply shortage contingency

plans that can be implemented to mitigate the effects of short- and long-term water
shortages. The Palmdale Water District and Indian Wells Water District have specific
plans that establish emergency command teams; coordination procedures with local law
enforcement, fire, medical, and other services; communications procedures; and stages
of action.

Looking to the Future

To address the needs of expanding urban areas in the southern portion of the region,
many water districts have taken a proactive approach to the water reliability problems
by initiating studies and projects that could provide partial or complete solutions. These
include water conservation programs, water recycling projects, groundwater exchanges
and recovery, water marketing, and other water supply augmentation strategies.
Agricultural practices and water uses in rural areas are anticipated to remain at current
levels for the near future.

MWA and AVEK have several projects under way that would achieve some of water
management objectives identified in their respective IRWM plans. MWA is moving
forward with the planning (including preparation and approval of an environmental
impact report) and administrative and legal exercises for the Oro Grande Wash Recharge
Ponds North of the Aqueduct, a groundwater recharge projects. Also, the Mojave

River Well Field and Water Supply Pipeline Project (locally referred to as the Regional
Recharge & Recovery or R3 project) will deliver SWP water to the Mojave River as
well as direct pipeline connections to the water systems of major purveyors in the Victor
Valley. Construction of the R3 project is expected to begin in 2010.

In addition, MWA has partnered with other local entities to form the Alliance for Water
Conservation and Awareness Urban Water Conservation Plan to increase the awareness
of the public about water use efficiency and intensify water use efficiency program
efforts to achieve regional water supply savings of 20 percent by 2020.

MWA has a conjunctive use groundwater banking program that pre-stores SWP water
in surplus of demand when it is available to meet future demand for groundwater. MWA
is actively engaged or studying proposals to replenish the groundwater supplies in the
Mojave River Valley. The agency has an entitlement exchange agreement of SWP water
supplies with the Solano County Water Agency (SCWA). MWA will receive additional
supplies during wet hydrologic conditions in the state when the SCWA has approved
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entitlement in excess of its needs. During dry conditions, SCWA will be able to utilize
some of MWA’s approved entitlement, but not more than half of the quantity delivered
to MWA from SCWA.

In the Antelope Valley, several projects that are a part of the overall objectives

of the area’s IRWM will be completed soon. This includes the upgrades of two

water reclamation plants, groundwater recharge, and ecosystem rehabilitation. The
multiphased upgrade of the Lancaster Water Reclamation Plant is under way and the
Palmdale Water Reclamation Plant upgrade is in the design phase. When complete, both
plants will be able to treat more wastewater effluent flows, provide activated sludge
treatment with tertiary filtration and disinfection of the effluent, and store and deliver
recycled water supplies to local businesses and farms.

In addition, AVEK is moving forward with plans to build a groundwater recharge
operation in the central portion of the Antelope Valley. Once completed and in operation,
the project will help slow the decline of groundwater tables and will mitigate the effects
from short- and long-term decreases in SWP water supplies caused by dry hydrologic
conditions, natural and man-made disasters, and regulations.

Climate Change

The SWP analysis presents potential effects on SWP operations, including reservoir
inflows, delivery reliability, and average annual carryover storage, as well as many

other operational parameters. The analysis assumes forecast levels of climate change

in year 2050, with 2020 land use levels. Some of the main effects include changes to
south of Delta Table A amount deliveries (from an increase of about 1 percent in a wetter
scenario to about a 10 percent reduction for a drier climate change scenario); increased
winter runoff and lower Table A allocations in the three driest climate change scenarios;
lower carryover storage in drier scenarios; and higher carryover storage in a wetter
scenario.

Reductions in the quantity of SWP water available would force AVEK and PWD to

rely more heavily on local groundwater and local surface flows, or on other sources of
imported water. It is possible that local surface flows could also be reduced by changes
in snowpack altitude levels or quantity of snowpack in the mountains from global
warming; this would reduce natural recharge and exacerbate problems with groundwater
supplies.

Climate change may also affect the nature of brush fires in the region. Drier-than-
average conditions may result in an increase in the frequency of fires and area
consumed. Primary and secondary impacts caused by the fires include damage to an
existing watershed, changes in surface runoff and percolation, and the economic impacts
on the area.

The effects on floods in the South Lahontan region from climate change could be
substantial. Hydrographs for streams and river that drain the eastern Sierra Nevada
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could exhibit shorter lag times and higher river stages due to a decrease in the snow-
to-rain ratio. Consequently, exceedance probabilities would rise for given flows while
summer base flows would decrease. Thus the probability of flooding in towns in the
Owens Valley could be greater. However, sparse development in the region precludes
catastrophic flood damage over a widespread area. LADWP has initiated a climate
change study in which the effects of climate change on the LAA watershed are being
evaluated. The study will identify possible adaptation measures that can be implemented
to mitigate the potential negative effects of climate change on the hydrology of the
region as well as the potential negative impacts on water quality.

The hydrology and geomorphology of streams draining the northern slopes of the San
Bernardino and San Gabriel mountains are similar to those for watercourses emanating
from the eastern Sierra Nevada. The snowpacks in these mountains are smaller, due

to their southern locations, and lower peak elevations; however, the population and
urbanized area are greater. While hydrograph changes due to the reduced snowpacks are
projected to be smaller, relative to those in the Sierra Nevada range, impacts from the
higher exceedance probabilities on these urban areas could be equally or more severe in
the San Bernardino and San Gabriel ranges.

Wildfires could have a significant role in the future. If annual precipitation and
snowpacks decrease in the region, the likelihood of and destruction caused by wildfires
could be more significant. Frequent fires would mean less native vegetation to capture
and reduce the velocities of surface runoff and maintain soil integrity. Erosion rates
would increase, which could increase the destructive force of debris flows and
sedimentation rates for flood control channels and reservoirs. It could lead to greater
channel incision by the debris-laden runoff, which would be detrimental to riparian
communities, aquatic organisms, and flood control.

Future Scenarios

For Update 2009, we evaluated different ways of managing water in California
depending on alternative future conditions and different regions of the state. The
ultimate goal is to evaluate how different regional response packages, or combinations
of resource management strategies from Volume 2, perform under alternative possible
future conditions. The alternative future conditions are described as future scenarios.
Together the response packages and future scenarios show what management options
could provide for sustainability of resources and ways to manage uncertainty and risk at
a regional level. See Box SL-5 for scenario descriptions.

Models need to be developed for the effects from short- and long-term reductions in
SWP supplies caused by climate change, droughts, natural and human-made disasters,
and regulations. These models will give water planners in AVEK and MWA extra
tools and projections to help develop comprehensive and effective water management
strategies for their service areas.
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Box SL-5 Scenario Descriptions
_________________________________________________________________________________________________________________________________________|

Update 2009 uses three baseline scenarios to better
understand the implications of future conditions on water
management decisions. The scenarios are referred to as
baseline because they represent changes that are plausible
and could occur without additional management intervention
beyond those currently planned. Each scenario affects water
demands and supplies differently.

» Scenario 1 — Current Trends. For this scenario, recent
trends are assumed to continue into the future. In 2050,
nearly 60 million people live in California. Affordable
housing has drawn families to the interior valleys.
Commuters take longer trips in distance and time. In
some areas where urban development and natural
resources restoration has increased, irrigated crop land
has decreased. The state continues to face lawsuits:
from flood damages to water quality and endangered
species protections. Regulations are not comprehensive
or coordinated, creating uncertainty for local planners and
water managers.

* Scenario 2 — Slow & Strategic Growth. Private, public,
and governmental institutions form alliances to provide
for more efficient planning and development that is less

resources intensive than current conditions. Population
growth is slower than currently projected—about 45 million
people live here. Compact urban development has

eased commuter travel. Californians embrace water and
energy conservation. Conversion of agricultural land to
urban development has slowed and occurs mostly for
environmental restoration and flood protection. State
government implements comprehensive and coordinated
regulatory programs to improve water quality, protect fish
and wildlife, and protect communities from flooding.

Scenario 3 — Expansive Growth. Future conditions

are more resource intensive than existing conditions.
Population growth is faster than currently projected with
70 million people living in California in 2050. Families
prefer low-density housing, and many seek rural residential
properties, expanding urban areas. Some water and
energy conservation programs are offered but at a slower
rate than trends in the early century. Irrigated crop land
has decreased significantly where urban development
and natural restoration have increased. Protection of
water quality and endangered species is driven mostly by
lawsuits, creating uncertainty.

Total Demand Change

Change in total water demand in the South Lahontan Hydrologic Region for the three
scenarios—Current Trends, Slow & Strategic Growth, and Expansive Growth—is

shown in Figure SL-5. The change in water demand is based on the difference between
the historical average (1998-2005) and future average (2043-2050) water demands.

Future water demands are shown with and without climate change. The changes in water
demand without climate change are shown with solid bars and those with climate change

shown with hatched bars. As shown in the figure, the overall future water demand
relative to historical period without climate change (solid bar) shows an increase of
about 460 thousand acre-feet under the Current Trends scenario. The increase was
almost double under Expansive Growth (950 thousand acre-feet). The Slow & Strategic
Growth scenario, however, shows a much lower increase in demand (about 70 thousand
acre-feet). Considering the 12 alternative climate change sequences studied (hatched
bar), all three scenarios show a modest increase in future water demand. The Current
Trends scenario shows an increase in future water demand ranging from 460 thousand
acre-feet to about 500 thousand acre-feet. A similar but slightly larger variation in
future water demand is shown under Expansive Growth scenario with an increase in

demand of about 950 thousand acre-feet to 1,000 thousand acre-feet. Increases in water
demand under the climate sequences are due to a warmer and drier climate. The Slow
& Strategic Growth scenario, however, show a slightly smaller increase in future water
demand between 70 thousand acre-feet to 100 thousand acre-feet.
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Figure SL-5 2050 Water demand changes, South Lahontan Hydrologic Region
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Urban Demand Change

Figure SL-5 shows the change in urban water demand in the South Lahontan Hydrologic
Region with and without climate change under the Current Trends, Slow & Strategic
Growth, and Expansive Growth scenarios. Without climate change (solid bar) all three
scenarios show an increase in future urban water demand. It is about a 510 thousand
acre-feet increase under the Current Trends scenario and almost double (980 thousand
acre-feet) under the Expansive Growth scenario. Slow & Strategic Growth, on the other
hand, shows a more moderate increase in future demand of about 140 thousand acre-
feet. When climate change is factored in, all 3 scenarios again showed a narrow increase
in future urban water demand across the span of the 12 climate sequences. This indicates
future climate change may have limited impacts on urban water use in South Lahontan
region.

Agricultural Demand Change

Change in agricultural water demand in the South Lahontan Hydrologic Region is
shown in Figure SL-5. Agricultural water demand is lower in the future due to reduction
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in irrigated acreage and increases in background water conservation. Without climate
change (solid bar), Slow & Strategic Growth shows a slightly larger reduction in water
demand (70 thousand acre-feet), followed by the Current Trends scenario (40 thousand
acre-feet). The Expansive Growth scenario, however, shows the smallest reduction
(about 10 thousand acre-feet). Considering the 12 alternative climate change sequences
(hatched bar), both the Current Trends and Slow & Strategic Growth scenarios show a
reduction in the region’s future agricultural water demand. The Current Trends scenario
shows a future reduction in water demand ranging from 20 thousand acre-feet to

45 thousand acre-feet. Slow & Strategic Growth shows a larger reduction, 50 thousand
acre-feet to 70 thousand acre-feet. The Expansive Growth scenario, on the other hand,
shows a range of future water demand with climate change with a reduction in demand
of about 5 thousand acre-feet to 30 thousand acre-feet.

Environmental Demand Change

Figure SL-5 shows a base environmental water demand of about 95 thousand acre-feet
in South Lahontan Hydrologic Region. No additional environmental water demands are
assumed for the South Lahontan region beyond current commitments. For Update 2009,
we were not able to estimate additional environmental objectives for every region.
Please refer to Volume 1, Chapter 5 for more information.
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Appendix A. Flood Management

Historic Floods

Flood Parameters

Table SLA-1, Record floods for selected streams are based on US Geological Survey
records. The stations were selected from all USGS gaging stations in the hydrologic
region, according to the criteria in Box SLA-1.

Flood Descriptions

Early Floods. No records of flow and damage exist for floods that occurred in the South
Lahontan region before 1938. Early significant floods occurred in 1938, 1943, and 1959.
USGS Records indicate that during the March 1938 flood the 100-year floodflow was
exceeded in Deep Creek near Hesperia, in the West Fork of the Mojave River, in Big
Rock Creek near Valyermo, and in Little Rock Creek near Little Rock. Approximately
80 percent of the damage occurred in urban areas, and the remainder in agricultural
areas. These percentages also hold true for the January 1943 flood in which 36,000 acres
were inundated. Extensive flood damage in the Mojave River Basin and Antelope Valley
resulted from the January and February 1959 floods.

January and February 1969. Eclipsing in many respects the flood of 1938 were the
“great” floods of January and February 1969, which occurred a month apart. Rainfall

Table SLA-1 Record floods for selected streams,
South Lahontan Hydrologic Region
P R R R R R R R R R A IE

Mean annual Peak stage Peak discharge
Stream Location runoff (taf)  of record (ft) of record (cfs)
Mojave R at Afton 62 10.4 18,000
Mojave R at Barstow 152 4.8 20,500
Mojave R at Lower Narrows, near 50 16.7 24,000
Victorville
Deep Creek near Hesperia 53 33.3"3 46,600
Amargosa R at Tecopa 3 16.0 10,600
Amargosa R at Highway 127, near the n\a 20.6 660
CA-NV state line
Bishop Creek  above Power Plant No.6, 15 3.8 453

near Bishop

taf = thousand acre-feet; ft = feet; cfs = cubic foot per second

1 Different date than peak discharge.

2 Most recent but less than period of record.

3 Backwater from downstream reservoir.

CALIFORNIA WATER PLAN | UPDATE

Box SLA-1 Selection

Criteria

The watercourse
must be a natural
stream with a
watershed of at least
100 square miles.

The station must
have a reasonably
continuous record of
discharge from 1996
to the present.

The station must

be far enough from
other stations on

the same river to
reasonably represent
a separate condition.

Stations in well
defined watercourse
locations such as
deep canyons are
omitted, unless
particularly important
to the overall flood
situation.

2009
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intensities and amounts were greater and, except for the Mojave River and its tributaries,
runoff peaks were generally greater during the two 1969 floods. Although flood control
facilities functioned splendidly during the January flood period, there was insufficient
time to perform necessary repairs and maintenance before the late February storm
struck, which caused nearly twice as much damage. Losses in San Bernardino County
alone from the January storm amounted to more than $23 million; and from the February
storm, more than $31 million.

1989. The Owens Valley has periodically experienced damaging floods from monsoonal
summer storms. In 1989, storms inundated and damaged service roads, damaged
retaining walls and protective dikes, and buckled several concrete panels of the Los
Angeles Aqueduct near the community of Olancha in southern Inyo County. Losses
totaled over $200,000.

Summer 2008. In the summer of 2008, a strong thunderstorm over the eastern slopes of
the Sierra Nevada resulted in debris flows which damaged public and private property
near the community of Independence. Damage was inflicted on several structures in the
Mt. Whitney Fish Hatchery, several homes in a residential area below the hatchery, to a
campground, to Highway 395, and to property on a tribal reservation.

Flood Governance

Many federal, State, and local agencies have responsibilities in the overall effort to
manage floods. The principal participants in the South Lahontan Hydrologic Region
and their activities are listed in Table SLA-2. Most listed activities are self-explanatory.
Descriptions of some are:

*  Flood project development. Performing feasibility studies, planning, and design of
constructed facilities.

*  Encroachment control. Establishing, financing and operating a system of
permitting and enforcing permits to encroach on constructed facilities.

*  Floodplain conservation or restoration. Any overt activity causing part of a
floodplain to remain in effect or to be reinstated as a watercourse overflow area.

*  Flood insurance administration or participation. Contribution to the
management of or acting as a sponsor and cooperator in the National Flood
Insurance Program including the Community Rating System.

*  Hydrologic analysis. Hydrologic or statistical analysis of collected
hydrometeorological data.

*  Flood education. Informing the general public about any aspect of flood
management; publishing or broadcasting collected hydrometeorological data or
other flood-related material.

*  Recovery operations. Financing or performing any activity intended to return
flood-impacted facilities or persons to normal status.

* Event management system administration. Oversight of the National Incident
Management System/Standardized Emergency Management System (NIMS/SEMS)
as applied to California.
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Table SLA-2 Flood management participants, South Lahontan Hydrologic Region
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Table SLA-3 Flood control facilities, South Lahontan Hydrologic Region
|

Owner
Facility Stream (Sponsor) Description Protects
Reservoirs and lakes
Mojave Forks Reservoir Mojave R. USACE 90 taf flood Victorville,
control Barstow
Non-storage flood control facilities
Oro Grande Wash Channel Oro Grande USACE Improved Victorville
Wash channel, levees

Flood Risk Management

Structural Approaches

The principal reservoirs and non-storage facilities contributing to flood control are listed
in Table SLA-3.

Disaster Preparation, Response, and Recovery

Management of flood emergencies is the responsibility of many organizations and
individuals. Response is required by law to conform to SEMS, under which action is
taken by levels of organization. It is begun by the person or organization on the site.
That entity resists personal injury and property damage to the best of its ability, only
calling on the next level when its resources become insufficient, and succeeding levels
follow the same procedure. Table SLA-4 indicates the responsible entities at successive
levels of response.

Table SLA-5 lists forecast points that can be used in the Advanced Hydrologic
Prediction Service of NWS.

Regional Water and Flood Planning
and Management

Integrated Regional Water Management

Of three Integrated Regional Water Management Plans that are within the region,

one discusses flood control issues. The Antelope Valley IRWM Plan recommends for
implementation of a number of flood-related projects, including the development of a
flood control plan for the entire Antelope Valley, construction of additional detention
basins and associated control structures in the Palmdale area, and construction of a storm
drain in Quartz Hill.

SLA-4 CALIFORNIA WATER PLAN | UPDATE 2009



South Lahontan Hydrologic Region. Appendix A - Flood Management

Table SLA-4 Flood emergency responders, South Lahontan Hydrologic Region
[

Responder Level Comment

Person(s) or organization(s) on the site 0 Any emergency

Emergency services units of the 12 cities in the 1 Any emergency

region

Emergency services units of the five counties in 10r2 Anyemergency, and by request from

the region Level 1 responders

Department of Water Resources 2 Flood Operations Center, flood fight
and Corps liaison

California Emergency Management Agency, 3 Any emergency, Kern County

Inland Region

California Emergency Management Agency, 3 Any emergency, Inyo, Los Angeles,

Southern Region Mono, and San Bernardino Counties

US Army Corps of Engineers 3 Specified water-related emergencies,
by request of DWR

California Conservation Corps 3 Personnel and equipment for flood
fight

Department of Forestry and Fire Protection 3 Personnel and equipment for flood
fight

California Emergency Management Agency 4 All emergencies, entire hydrologic

Headquarters region, by request of Cal EMA Region

Table SLA-5 Advanced Hydrologic Prediction Service stream forecast
points, South Lahontan Hydrologic Region
_— R

River Basin Stream Location
Mojave River Deep Creek Hesperia
Mojave River West Fork Mojave River Hesperia
Mojave River Mojave River Mojave Forks Reservoir
Mojave River Mojave River Victorville
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Appendix B. Selected References

Watersheds Citations to the World Wide

Web (URL) were accurate at
Lahontan Regional Water Quality Control Board. Watershed Management Initiative. [Internet].
[updated: June 7, 2006]. Available at: http://www.waterboards.ca.gov/lahontan/water
issues/programs/watershed management/index.shtml

the time of writing

Los Angeles Department of Water and Power. [Internet]. Available at: http://www.ladwp.com/
ladwp/homepage.jsp

Mono Lake Committee. [Internet]. Available at: http://www.monolake.org/

Tom Schweich’s Home page. Eastern Mojave Vegetation: Mono Basin, Mono County, California.
[Internet]. Available at: http://www.schweich.com/geoCAMnoMonoBasin.html

Ecosystems and Environmental Water Use

Antelope Valley East Kern Water Agency. 2007. Antelope Valley IRWM Program,
Proposition 50, Round 2, Step 1 Grant Application.

Mojave Water Agency. 2004. Regional Water Management Plan.

US Forest Service. San Bernardino National Forest Land Management Plan. [Internet].
[updated: Web site Oct 8, 2009]. Available at: http://www.fs.fed.us/r5/sanbernardino/
projects/lmrp.shtml

Climate

Sierra Nevada Photos. Sierra Nevada Climates. [Internet]. Available at: http://www.
sierranevadaphotos.com/geography/sierra_climate.asp

Western Regional Climate Center. [Internet]. Available at: http://www.wrcc.dri.edu/

Water Supplies

California Department of Water Resources. 2003. California’s Groundwater Update 2003. Final.
(Bulletin 118-03). 249p.

Eccles, LA 1981. Ground-Water Quality along the Mojave River near Barstow, California,
1974-79. (US Geological Survey Water Resources Investigations Report 80 109). 63p.

Lines, GC. 1996. Ground-Water and Surface-Water Relations along the Mojave River, Southern
California. (US Geological Survey Water Resources Report 95-4189). 43p.

Mojave Water Agency. 2005. Urban Water Management Plan 2005.

Planert, Michael, and John S. Williams. 1995. Ground Water Atlas of the United States —
Segment 1 California Nevada. (US Geological Survey Hydrologic Investigations Atlas
730-B).

Stamos, CL and SK Predmore. 1995. Data and Water-Table Map of the Mojave River Ground-
Water Basin, San Bernardino, California, November 1992. (US Geological Survey Water
Resources Investigations Report 95-4148).
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Water Quality

State Water Resources Control Board. 2003. 2002 California §305(b) Report on Water Quality.
[Internet]. Prepared as required by Federal Clean Water Act Section 305(b). Aug.
Auvailable at: http://www.waterboards.ca.gov/water_issues/programs/tmdl/305b.shtml

State Water Resources Control Board. California Coastal Commission. 2000. Nonpoint Source
Program Strategy and Implementation Plan, 1998-2013. [Internet]. Jan. Available at:
http://www.coastal.ca.gov/nps/npsndx.html

State Water Resources Control Board. Regional Water Quality Control Boards. 2001. Strategic
Plan. Nov 15.

Schlumberger Water Services. 2005. Groundwater Quality Analysis Phase 1/Task 1: Water
Quality Data Compilation, Reconciliation, and Analysis. Mojave Water Agency. (Technical
Memorandum). p.4-24. Mar 21. Available at: http://www.mojavewater.org/Reports/
RegionalandLocalizedStudies/Search.aspx

Flood Management

California Department of Water Resources. 1980. California Flood Management: An Evaluation
of Flood Damage Prevention Programs. Sep. (Bulletin 199). 277p.

California Department of Water Resources. 1983. California High Water. Aug. (Bulletin 69-82).

California Department of Water Resources. 2003. California High Water. May. (Bulletin 69-95).
193p.

California Department of Water Resources. Division of Flood Management. 2007. Directory of
Flood Control Officials. Oct.

Kennedy/Jenks Consultants. 2007. Antelope Valley Integrated Regional Water Management Plan.
Lancaster, City of. 1997. General Plan, Plan for Public Health and Safety.

Los Angeles County Department of Public Works. 1987. Antelope Valley Comprehensive Plan of
Flood Control and Water Conservation.

Los Angeles County Department of Public Works. 2006. Los Angeles County Hydrology Manual.

Los Angeles County Department of Public Works. Watershed Management Division. 2004. San
Gabriel River/Santa Clara River/Antelope Valley Watershed, 2002-2004. Biennial Report.

Los Angeles County Department of Regional Planning. 1997. General Plan, Plan for Public
Health and Safety.

Los Angeles County Department of Regional Planning. 2006. Los Angeles County
Comprehensive Update and Amendment to the Los Angeles County General Plan.
Environmental Impact Report Initial Study.

Los Angeles Sanitation District. 2004. Lancaster Water Reclamation Plant 2020 Facilities Plan.
Final Environmental Impact Report. May.

Palmdale Water District. 2001. Water System Master Plan.

US Army Corps of Engineers. Water Resources Development in California, 1995. South Pacific
Division, 1995.

US Bureau of Reclamation. 2005. Final Environmental Impact Report and Statement for the West
Mohave Plan. A Habitat Conservation Plan and California Desert Conservation Area Plan
Amendment. May.
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US Geological Survey. 1995. Land Use and Water Use in the Antelope Valley, California. Water-
Resources Investigations Report 94-4208.

US Geological Survey. 2000. Antelope Valley Ground-water Study. Available at: http://ca.water.
usgs.gov/projects00/ca532.html.

US Geological Survey. 2001. Water Resources Data — California, Water Year 2000. Vol. 3.
Sacramento. May.

US Geological Survey. 2003. Simulation of Ground-water Flow and Land Subsidence, Antelope
Valley Ground-Water Basin, California.

Water Governance

US Bureau of Land Management. [Internet|. Available at: http://www.blm.gov/wo/st/en.html

Accomplishments

Inyo County Water Department. Lower Owns River Project. [Internet]. Available at: http://www.
inyowater.org/LORP/default.htm
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Integrated Water Management

The California Water Plan provides a framework for resource managers, legislators, Tribes, other decision-
makers, and the public to consider options and make decisions regarding California’s water future. Our goal

is that this document meet Water Code requirements, receive broad support among those participating in
California’s water planning, and be a useful document. With its partners, DWR completed the final Update 2009
volumes and Highlights in December 2009.

The first four volumes of the update and the Highlights booklet are contained on the CD attached below. All five
volumes of the update and related materials are also available online at 3 www.waterplan.water.ca.gov.

Volume 1: The Strategic Plan

Volume 2: Resource Management Strategies
Volume 3: Regional Reports

Volume 4: Reference Guide

Volume 5: Technical Guide

For printed copies of the Highlights, Volume 1, 2, or 3, call 1-916-653-1097.
If you need this publication in alternate form, contact the Public Affairs Office at 1-800-272-8869.

**|Insert holder for CD inside of back cover**
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