Figure 8. Owens Lake Dust Bowl
Photo: Eric Haley 2012
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SETTING THE STAGE: SPATIAL AND GEOGRAPHIC SITUATION

As defined for this project, the study area
is composed of the entire Mono Basin and
Owens River watersheds within the state of
California. At 4,188 square miles (10,847 sq
km), these watersheds make up a significant
portion of two of the thirteen counties of Eastern
California. Occupying the sink between the
crests of the Sierra Nevada Mountains and the
White-Inyo Mountains, the project area is the
western-most valley in the Great Basin. With
respect to political boundaries, it is immediately
adjacent to the California-Nevada border
and located over 200 miles (321 km) north of
metropolitan Los Angeles (see Figure 9).
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SETTING THE STAGE
Statewide Context
The Eastern Sierra has contributed
significantly to the resource history of
California, with a rich silver strike, the
development of railroad connections to Nevada,
and large scale mineral extractions. Despite all of
these riches, the main concerns about resource
management have and continue to focus on
water (Gagnon 2001, Hart 1996). Completed in
1913, the Los Angeles Aqueduct holds the honor
of being the first major municipal water project
in the state of California (HAER 2010). The initial
transference brought water 233 miles (375 km)
from the Owens River to Los Angeles. In order to
increase supply, a second conduit was added in
1970 that stretches south from Haiwee Reservoir
to Santa Clarita (HAER 2010). The success
of this venture laid the foundation for the
construction of other major water infrastructure
operations including the State Water Project,
which brings water to Southern California via
the California Aqueduct (Lehrman 2008).
The California Aqueduct delivery system
includes water from as far north as Redding
as well as water from the Sacramento-San
Joaquin River Delta. The Colorado Aqueduct
provides another major source of drinking
water and irrigation, bringing water from
the Colorado River across the Mojave
and Sonora Deserts to contribute to the
agricultural production of Imperial County
as well as supply cities throughout Southern
California (Callison 2009). As a forerunner
to these projects, the Los Angeles Aqueduct
and the Eastern Sierra have contributed to
infrastructure development, allowed massive
population growth, and provided for irrigation
within one of the largest metropolitan
areas in the country (LADWP 2002).

In addition to the transference of resources
across California, relations between Los Angeles
and the Eastern Sierra have influenced policy
and laws that still affect the rest of the state
(Lehrman 2008). Los Angeles’ construction
of the Aqueduct, and their establishment of
water rights throughout the area required
federal legislation and amended the California
constitution to disallow taxation of the water
exports from the Owens Valley (James 2005).
The massive municipal water projects inspired
by the Los Angeles Aqueduct also created new
strategies and management of the water supply
that affect resource use throughout state.
Although 70% of the water supply in California
is north of Sacramento, 80% of the state’s
demand comes from the southern half of the
state (Klein 2005). The engineered solutions
to this imbalance of supply and demand mean
that the state uses an immense amount of
electricity to acquire and distribute water.
Overall water-related energy use consumes
19% of California’s electricity, 30% of its natural
gas, and 88 billion gallons of diesel fuel per
year (Krebs 2007). With the pump construction
necessary to get water over mountain ranges,
Southern California uses 12,700 kilowatt hours/
million gallons for its total supply (Klein 2005).
This is 50% more electricity than Northern
California uses to obtain its water supply, and
five times the national average (Klein 2005).
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Regional Context
The Eastern Sierra’s watersheds offer
a striking combination of preserved lands
and intensive resource extraction. Closely
connected to both Yosemite and Death Valley
National Parks, the Eastern Sierra attracts
a wide variety of visitors using the parks for
recreation. It is also a close neighbor to another
large water project: Hetch Hetchy Valley in
Yosemite Park was flooded in the 1920s to
provide water to San Francisco (Vos et al.
2001). Taking advantage of the Eastern Sierra’s
sparse population and relatively empty skies,
the Department of Defense operates a Naval
training base on China Lake, immediately to the
southeast of the study area (see Figure 10).
Most notably, however, the development
of the Eastern Sierra has been affected by the
area’s relationship with the city of Los Angeles,
over 200 (321 km) miles away, and its onehundred-year diversion of local water resources.
Though the Aqueduct was the main supplier of
water for Los Angeles’ 20th Century population
boom, subsequent growth has led to the

diversification and expansion of water imports
to the city. Water demand in Los Angeles is
met by several sources, both local and distant.
Irrigation ditches and streams feeding the Los
Angeles River originally supplied the city, but
now only 11% of water resources come from local
groundwater (LADWP 2010). Additionally, the
city now gets its supply from three large-scale
water projects. If the quantity from one of these
sources were to decrease, the difference would
need to be made up by some combination of
water extractions from the others (Figure 11).
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Study Area Context

Current Planning Context

Water has always been the most critical
issue for human settlement in the Eastern
Sierra, and hydrologic systems have been altered
by human engineering since the earliest Native
American inhabitants. While manipulations of
the natural hydrological patterns have allowed
the area to be developed for the benefit of local
residents, it has also created critical issues
that create an uncertain future for the area.
As it looks today, the Eastern Sierra
is a sparsely inhabited area between two
massive mountain ranges. Only a handful
of towns provide homes for the bulk of the
local residents, with miles of open land in
between (see Figure 12). In the past few decades,
hydrologic extractions and diversions have
caused a flurry of litigation revolving around
the environmental effects of water export.
While issues such as drawdowns from Mono
Lake and air quality remediation around
Owens Lake have established important
precedents for the State of California (James
2005, LADWP 2006a), legal battles fought over
ecological effects of the water exports from
the area have also made changes on the local
scale. Severe environmental degradation such
as habitat destruction, dried up springs, and
significant river channelization are slowly being
addressed by mandated mitigation projects
(LADWP and ICWD 1991). Though many of the
conditions agreed to in legal settlements have
not yet been fulfilled, there is some ongoing
work to preserve remaining ecosystems, and
efforts have been made to rehabilitate other
natural processes that had been destroyed.
However, as mitigation projects are undertaken
only after evidence of environmental harm
has appeared, the area is still experiencing
degradation and there is much work yet to do.

Due to the multifaceted demands of land
planning for human and ecological needs, it
has been difficult to establish a management
protocol that retains enough water within
the Eastern Sierra while still providing
adequate supply for the City of Los Angeles.
Lawsuits involving decision makers and
stakeholders have been a way of life since the
1920s, when disputes over land ownership
between farmers and the City of Los Angeles
became more intense (Libecap 2005).
Mono Lake Legal Battles and Decisions
The Los Angeles Department of Water and
Power began exporting water from Mono Basin
in 1941 (LADWP 2002). Four streams that drain
the southwest portion of Mono Basin were
diverted into the Los Angeles Aqueduct system:
Lee Vining Creek, Rush Creek, and its two
tributaries Parker Creek and Walker Creek (Hart
1996, Koehler and Anderson 1995) (see Figure
13). The water from these creeks is diverted to
Mono Craters Tunnel, part of the expansion of
the Los Angeles Aqueduct completed in 1940
to tap the Mono Basin (Smith et al. 2000).
Though the water levels of the lake have
fluctuated somewhat throughout its history, the
Aqueduct diversions created a 40-foot (12-meter)
drop in the surface before action was taken to
curtail water withdrawals (Herbst 1991). Though
this process was gradual, it exposed 12,355
acres (5000 hectares) of previously covered
lake bottom and created a land bridge to the
islands in the middle of the lake that threatened
to destroy the gull rookeries there. By the
mid-1970s, a few environmentally conscious
individuals and groups had become concerned
about the effects of water diversions in the Mono
Basin. A group of 12 undergraduate students from
various California universities prepared the
Ecological Study of Mono Basin in the summer
of 1976 (Hart 1996). Through their research,
the team was able to predict that if diversions
continued and the salinity doubled what it was
in 1976 as was anticipated, then the lake would
not be able to support all the ecosystems that
relied on it. The study’s examination of the water
balance also showed that if the 1976 diversions
continued into the future, the lake level would
eventually reach equilibrium at 6,323 feet (1,927
meters) above sea level, a point at which the
salinity would actually be four times greater
than at the date of the study (Hart 1996).
Their study laid the foundation for much
of the litigation that would follow related to
Mono Lake. The Public Trust Doctrine states
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Figure 13. Walker Creek Diversion Impoundment
Photo: Eric Haley 2013

that certain land and resources belong to the
people, and the government has a responsibility
to protect both the land and its resources. On
these grounds, the Audubon Society, Mono
Lake Committee, and Friends of the Earth took
the Mono Lake case to court in 1979 (Hart 1996,
Loomis 1995). In 1983, the State Supreme Court
ordered the State Water Resources Control
Board (SWRCB) to reevaluate the water rights
granted to LADWP in order to restore some
balance between the Public Trust resources
of Mono Lake and the beneficial use of the
water by LADWP (Loomis 1995). This was not
completed until 1994 when the SWRCB issued
an order (Decision 1631) establishing a maximum
annual export of 30,800 acre-feet of water from
the Mono Basin (Loomis 1995). Additionally,
the order stated that a flow of at least 50 cubic
feet per second must be maintained in the four
creeks diverted by the LADWP. Meanwhile
California Trout had filed suit against the
LADWP and won other important decisions that
influenced Mono Lake; most notably, the State
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Superior Court required LADWP to modify or
even cease diversions as necessary to maintain
a minimum lake level of 6,377 feet (1,943 meters)
above sea level (Koehler 1995, Loomis 1995).
The 1994 Decision 1631 established a target
lake level of 6,392 feet (1,948 meters) above
sea level (Jellison, Romero, and Melack 1998);
a goal that would be reached by a tiered set
of regulations for creek diversion. As defined
by the order, minimum diversions would
be mandated until the lake recovered to an
intermediate level. Once that benchmark was
reached, increased diversions would be allowed
while the lake continued to recover to its target
level (see Figure 27 on page 41) (Jellison et
al. 1998). These diversion regulations and other
specifics of the SWRCB Decision 1631 were
based on results of an Environmental Impact
Report (EIR) conducted between 1990 and 1993
as required by the California Environmental
Quality Act (Loomis 1995). This EIR determined
a target level for the lake of 6,392 feet (1,948
meters) above sea level in order to ameliorate
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air pollution violations of PM-10 (particulate
matter with a diameter of 10 microns or
less) concentrations caused by wind on the
exposed lakebed sediments (Loomis 1995).
Owens Valley Legal Issues and Plans
Owens Valley has been the subject of
significant legal mandates and planning
efforts since environmental issues were
first linked to LADWP water diversions in
the 1970s. In 1972 Inyo County filed the first
of many lawsuits against LADWP claiming
that increased groundwater pumping to fill
the new Second Los Angeles Aqueduct was
harming the environment (James 2005). This
action took advantage of the newly passed
National Environmental Protection Act, which
required that an environmental impact report
(EIR) be completed for the construction of the
second Aqueduct. As this had not been done,
the LADWP was subject to court penalty.
One of the most significant effects of the
legal settlements was the creation of the Long

Term Water Agreement (LTWA) established in
1991 between Inyo County and LADWP (LADWP
and ICWD 1991). The LTWA was developed
cooperatively between LADWP and Inyo County
Water Department and their consultants. The
agreement addresses the health of vegetation
in the Owens Valley, groundwater pumping,
and the relationship between the two. A critical
management strategy provided by the LTWA
is the evaluation of the water availability for
the Owens Valley based on the precipitation for
each water year. Each year, the snowpack and
runoff available by April 1st is evaluated in order
to judge how much water can be pumped from
the aquifers in the valley without significant
environmental impact (LADWP 2012a).
The LTWA also provides guidelines for
groundwater monitoring. Monitoring must
determine on July 1 and October 1 of each
year whether the groundwater available at
each well is enough to sustain the vegetation
for the remainder of the growing season. If
not, the well must be shut off. Groundwater
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Figure 14. Owens Lake
Photo: Sandy Redding 2010

pumping regulations are set in the Green
Book, a technical document prepared by
Inyo County Water Department (ICWD) and
LADWP as an amendment to the LTWA (ICWD
1990). The Green Book provides guidelines for
monitoring vegetation health, and provides
goals for vegetation quality that must be met
by maintaining a sufficient water supply to the
area (ICWD 1997). The ICWD began revising
the Green Book in 2006, and was joined in this
effort by the LADWP. While the document
is undergoing this update, a groundwater
pumping policy called the Interim Management
Policy (IMP) sets the guidelines for monitoring
groundwater levels, establishing pumping
limits or turning wells on and off (ICWD 2013).
In 1997, a Memorandum of Understanding
(MOU) between LADWP, the County of Inyo,
the California Department of Fish and Game,
the California State Lands Commission, the
Sierra Club, and the Owens Valley Committee
was established to further govern reporting
of water management activities in the Owens
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Valley (LADWP and ICWD 1997). The 1997 MOU
requires LADWP and Inyo County to prepare
annual reports describing environmental
conditions in the Owens Valley and the progress
of associated studies, projects and activities
conducted under the LTWA. Most notably, the
1997 MOU established the Lower Owens River
Project, which has returned surface water flows
to the Owens River downstream of the Los
Angeles Aqueduct diversion near Aberdeen.
The Lower Owens River Project (LORP) is a
multifaceted project meant to restore in-stream
and riparian habitat for flora and fauna, and
provide land management plans for LADWP
leases in the area. The land management plans
focus on enhancing native habitat diversity
while allowing for sustainable grazing, with
directed focus on riparian areas, irrigated
pastures, and areas with sensitive species
or habitats. As presented in the Action Plan
prepared by Hill and Platts (1997), the LORP
seeks to maintain healthy habitat for both
native and exotic flora and fauna since such
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species may compete for space and much
riparian habitat was compromised by water
withdrawals. Plans prepared by the Berkeley
and Oregon branches of the firm MIG, Inc.
utilize the enhanced ecological resources of the
project area to incorporate new recreational
opportunities including boating and a trail
system for hiking and/or biking (MIG 2013).
As the Lower Owens River became waterless
as a result of diversions to the Aqueduct, its
terminal point of Owens Lake also dried up.
Historically the final sink for the waters of the
river, a few spring-fed wetlands around the edge,
are now the only naturally irrigated portions
of the lake (Tyler et al. 1997) (see Figure 14).
The result was one of the largest human-made
sources of particulate air pollution in the world.
Due to the interaction of high seasonal winds and
the fine-grained lake sediments, Owens Lake is
now responsible for 6% of all airborne pollutants
in the United States (Reheis 2002). A series of
legal mandates including a 1999 Memorandum
of Agreement with the Great Basin Unified Air
Pollution Control District (GBUAPCD), a 2003
State Implementation Plan, and an additional
agreement between GBUAPCD and LADWP
in 2006 require LADWP to construct dust
control projects on the lake to meet federal
air quality standards (LADWP 2006).
LADWP has implemented several different
forms of dust mitigation projects ranging
from sprinklers and bubblers irrigating the
lakebed, berms that minimize the effects of
the wind, and gravel spread on the lakebed that
holds particulates down, to aquatic vegetation
projects that flood away dust. Seeking innovative
solutions to this problem, LADWP has also
subcontracted three landscape architecture
and planning firms: AHBE, Mia Lehrer and
Associates, and Nuvis, to design strategies for
dust control while integrating habitat and public
use. Each of these three firms has designed
small sample plots in the southeast portion of
the dry lake to test techniques and effectiveness.
U.S. Bureau of Land Management
(BLM) Planning
The Bureau of Land Management operates
a field office in Bishop, California, and owns
mineral and energy leases on the land around
the valley floor. Major planning by the BLM
within the project area involves managing
resources for the Casa Diablo Geothermal
Power Plant located near Mammoth Lakes,
California. Several new wells, pipelines, roads,
substations, and a new 33 megawatt power plant

were part of a planned expansion in 2013. The
facility is to be located on USFS land, but the
mineral resources themselves are managed by
the BLM. The project update accommodated
a 30 year long useful life, after which the
facility would be decommissioned. Another
project in the planning and review phase is an
herbicide application on invasive plants in BLM
Wilderness Areas and Wilderness Study Areas
managed by the BLM Bishop field office and
located in this project’s study area (BLM 2013a).
A de-activated mill near Bishop was also
proposed for re-activation to be used as a
processing plant for a variety of mineral ores
transported from distant extraction sites.
The Environmental Assessment for this
project’s proposed Plan of Operations (PoO)
was open for public comment until October
19, 2012. Few updates for the next step of this
proposed project have been posted (BLM 2013a).
Lastly, the BLM has proposed a vegetation
management project for a significant area
near the ghost town of Bodie. The vegetation
management program would use a suite
of tools including mowing, hand cutting,
and prescribed burning (BLM 2013a).
U.S. Forest Service (USFS) Planning
Designated as part of the Forest Service’s
Region 5, the Inyo National Forest is guided
primarily by the Inyo National Forest
Management Plan (USFS 1988). Priorities
laid forth in the 1988 plan include meeting
recreational demand (especially alpine skiing),
managing timber supply, enhancing forest deer
capacity, achieving recovery for threatened
and endangered species, and managing fish for
increasing demand for angling recreation (USFS
1988). This plan was updated and sought public
comment beginning in March 2013 (USFS 2012a).
Other identified planning priorities include
land management in relation to Mammoth
Lakes Ski Resort, and the conservation
of specific wilderness areas throughout
the Inyo National Forest (USFS 2012a).
Stakeholder Issues and Claims
Despite the culmination of lawsuits with
the LTWA of 1991, the necessity for court
intervention in management decisions has
solidified a lasting tension between Inyo County
and the City of Los Angeles. This uneasiness
continues to manifest itself in further legal
actions and a deteriorating relationship between
the inhabitants of the Eastern Sierra and the
LADWP. While mitigation and enhancement
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projects are now carried on throughout Owens
Valley and operated according to the terms of
the LTWA, critics argue that flows through
the LORP are not sufficient, and the habitat
areas are not being correctly managed (Owens
Valley Committee 2013). Complaints such
as these are coupled with LADWP’s current
lawsuits against the Town of Mammoth Lakes,
where arguments over surface water use have
become more contentious (Gervais 2012a).
Within this context, relations between
the LADWP and Owens Valley residents have
become entrenched on opposing sides of
the water extraction issue. Examination of
public comment and stakeholder opinions in
newspapers and community fora shows that
many people are discontent with the current
status of Owens Valley (Area Vibes, Inc. 2012a,
Gervais 2012b). Local environmental and
management groups have not been satisfied
with mitigation projects or the LADWP approach
to land and water management. Meetings with
key stakeholders within the study area revealed
a unified desire to hold more meetings with
the LADWP and create an open dialogue on
land use policy and environmental strategies.
Exemplifying the lack of communication
between Los Angeles and the Eastern Sierra was
the conservation easement plan proposed by
Los Angeles Mayor Hahn in 2004. This would
have placed a majority of LADWP’s lands in trust
for environmental preservation and alleviated
local concerns over unapproved development
and unexpected outside intervention from
Los Angeles. Because, however, this plan
was not discussed with local communities or
organizations, its intentions were not made
clear and the effort failed (Borden 2004).
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Though their management strategies
remain opaque to local organizations and
communities, the LADWP does allow
recreation on most of their land, and has
committed a great deal of money as well as
water for the purpose of enhancement and
mitigation projects throughout the Eastern
Sierra. According to their land management
plans, the LADWP focus for the Owens
Valley is on the protection of the lands from
which they are pumping groundwater.
“As a land steward for
314,000 acres, the LADWP
actively manages its properties
to keep streams and adjacent
lands in good condition.
This ensures optimal water
quality and a reliable water
supply for the citizens of Los
Angeles. This same philosophy
greatly benefits fish and
wildlife species as well, since
the habitats they depend
on within the watershed
are maintained in good
health.” (LADWP 2012b, 20)
As described by a majority of Owens Valley
residents and local organizations, opposing
viewpoints on the status of the area have
led to stalled negotiations on management
decisions between the ICWD and LADWP.
This stalemate threatens to stymie the
potential for future productive land and
water management in the Eastern Sierra.
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606 Vision Planning
Although not strictly connected to the
centennial of the Aqueduct, decision makers
within the Eastern Sierra were occupied with
large-scale revisions of both land management
and resource extraction from 2012-13.
Motivated by a mixture of legal mandates,
concerns for environmental integrity, and the
need for scientific advancement, the United
States Forest Service (USFS) and Bureau of
Land Management (BLM) updated the Inyo
National Forest and Bishop Office management
plans, while Inyo County Water Department
(ICWD) and the Los Angeles Department
of Water and Power (LADWP) continued to
update the Green Book guidelines. Inyo and
Mono Counties were at the same time in the
process of updating their general plans.
Within this maelstrom of local change, the
Eastern Sierra is also facing the global effects of
climate change, which are altering precipitation
patterns, increasing extreme weather events,
and changing ecological processes. This
is of special concern within the study area
because of the resource commitments to both
local and regional entities. The inevitability
of increased fluctuations in the water supply
threatens the health of inhabitants and
ecosystems of the Eastern Sierra as well as
the Aqueduct’s end users in Los Angeles.
Plans for the future of the area have begun to
address the effects of climate change on select
sections of the Aqueduct system, but have
not examined the Eastern Sierra as a whole.
Against the background of these current
planning changes, and future alterations
to the resource systems, the 606 Studio at
California State Polytechnic University, Pomona
is uniquely situated to examine the needs of
the Eastern Sierra on both a regional and local
scale and in a manner that seeks inspiration,
invigoration, and illumination for all parties
involved. It is hoped that the development of
connected land use planning and management
guidelines will be of use to all agencies and
decision makers within the Eastern Sierra.
By maintaining focus on regional watershed
health, this vision plan for the Eastern Sierra
attempts to contribute to a future of balanced
and sustainable resource allocations throughout
the Los Angeles Aqueduct watershed.

As a part of the Aqueduct Futures Project,
headed by the principal investigator Professor
Barry Lehrman, this vision plan leveraged
the centennial of the Los Angeles Aqueduct
to create a foundational resource for the
disparate planning efforts that agencies
are currently undertaking within the area.
Recognizing the historic part that this
water project has played in California, and
the myriad opportunities that exist for its
future, this student project strives to provide
inspiration for cooperative management,
holistic land planning, and sustainable
resource use throughout the Eastern Sierra.
This vision plan includes guidelines for
implementing future projects, identification
of possible project partners and suggestions
for implementation methods. In order to make
these guidelines as independently and broadly
useful as possible, the project team identified
a clear scope for the project that is focused on
the hydrologic, environmental, and cultural
health of the Eastern Sierra. Building on this
foundation, the report identifies key methods
through which any agency or community group
may seek to increase the health of their local
environment and community while planning
for the impacts of their decisions on watershed
health. It is hoped that through this process of
recognizing the close interconnectedness of
human and environmental systems throughout
the Eastern Sierra, that decision makers
and stakeholders may obtain a common
vocabulary that will allow them to work towards
cooperative changes for mutual benefit.
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