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RESTORATION OF THE LAS VEGAS WASH AND ASSOCIATED WETLANDS 

IN LAS VEGAS, NEVADA

Megan Burke1 

ABSTRACT
This paper evaluates the historical growth of the

Las Vegas Wash, its subsequent degradation, and
the current efforts to restore and stabilize its chan-
nel. The Las Vegas Valley Metropolitan Area is
located in the Mohave Desert in a drainage basin
surrounded by mountain ranges. This drainage basin
and its dynamic system of stream channels con-
stitute the Las Vegas Watershed in which the Wash
is located. The condition of the Las Vegas Wash is
unique, as is a perennial stream that evolved from
an ephemeral wash in response to the rapid urbani-
zation and subsequent production of treated waste-
water input into the stream channel. The situation
has created a series of wetland ecosystems along the
Wash, and valuable riparian habitat in such an arid
environment. The Wash and its associated wetlands
system provide a variety of ecological services to
the city of Las Vegas, including storm water con-
veyance, wastewater effluent filtration, flood pro-
tection, and a green space for residents to enjoy.
However, continuous increase in volume and inten-
sity of the stream flow has resulted in severe chan-
nel degradation and bank erosion in numerous
locations along the stream channel. After an exam-
ination of the historic and present-day conditions of
the Wash and its restoration activities, this essay sug-
gests that future evaluations of the Las Vegas Wash
case study may provide evidence to support the
propagation of collaborative management efforts.  

INTRODUCTION
Rising concerns regarding drought, water

resources, and environmental degradation have
spurred a call for watershed management strategies
that are designed along a broader scale and able to
utilize adaptable tactics that can be monitored and
altered when deemed necessary. These large-scale
systems encompass numerous stakeholders and
usages, and require resource managers to develop a
thorough understanding of hydrologic and ecologic
processes in relation to human activity. In 2000,
both the U.S. Secretary of the Interior and the U.S.
Secretary of Agriculture called for a watershed-
based approach for resource management and
requested that their corresponding agencies begin to
collaborate with state and local government
agencies, private stakeholders, interest groups, and
public citizens (Koontz and Thomas 2006).  

Watersheds processes provide critical eco-
system services that result in the invaluable pro-
tection of anthropogenic and natural resources.
These systems are especially important in the semi-
arid southwestern portion of the United States, as
these streams and aquatic habitats are substantially
smaller in number than other regions of the country.
Rapidly increasing rates of human development and
urbanization have stressed and degraded a number
of these systems, resulting in a significant increase
in professional focus on watershed restoration
efforts (Black 1997). Impediments to restoration
efforts can be further exacerbated by the complex
dynamics within urban environment and the vested
interests of a number of stakeholders, especially
when the interests of the stakeholders are in direct
conflict with one another. The utilization of adap-
tive management strategies has been suggested as a
means to address these potential impediments
(Gautam et al. 2014). 

Since human settlement in the area began in the
early 1900s, the hydrologic regime of the Las Vegas
Wash has evolved in proportion to population growth
and increased water use and discharge rates. The
transformation of the Wash from an ephemeral
channel into a perennial stream as a result of
increased wastewater effluent discharge is of partic-
ular significance to this case study. The dynamic
stream channel system that makes up the Las Vegas
Wash is located within a bowl-shaped drainage basin
surrounded completely by mountain ranges in the
Mohave Desert. The stream channel is approximately
12-miles long, and it acts as the primary drainage
reach of the 1,586 square mile watershed. The Wash
is one of many tributaries – including the Colorado
River – which drains into Lake Mead, the largest
manmade reservoir in the United States (Gautam et
al. 2014). The Wash is considered one of the most
valuable aquatic resources in the southern Nevada
region, as it provides an important spectrum of
ecosystem services for the surrounding natural and
anthropogenic environments. The Wash provides
natural ecosystem services, such as the creation of
aquatic and riparian habitat for abundant plant and
animal species. However, the Wash is valued most
highly for its provision of economically valuable
services to the surrounding metropolitan areas. In
regards to public safety, the wash provides a pipeline
for water discharge and a storm water conduit to
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move surface flows away from the cities, while also
helping to mitigating damage from flood events.  

Easily one of the most economically-valued
services provided by the Las Vegas Wash is the
conduit it creates to return withdrawn water back to
Lake Mead. Water is allocated from Lake Mead to
surrounding states based on predetermined water
budgets. In order to allow the area to increase their
water withdraws from the reservoir, the amount of
water returned to Lake Mead through the effluent
water flow of the Wash is “credited” to the city. In
other words, these return-flow credits allow the city
to withdraw excess water from Lake Mead without
impacting their allotted water budget (Weissenstein
2009). The Southern Nevada Water Authority
(SNWA) is permitted to withdraw 300,000 acre-feet
from the reservoir each year. In 2000, return-flow
credits increased the permitted water allocation to
450,000 acre-feet (SNWA 2000). In monetary
terms, the Southern Nevada Water Authority has
valued the ecosystem services provided by the
Wash at over $800 million – the estimated
construction costs of a proposed alternative
wastewater conveyance pipe (Gautam et al. 2014).
As a result of increasing base flows the Las Vegas
Wash has experienced channel degradation and
bank erosion, downcutting of wetland areas, and
degradation to ecosystem services (LVWCC
2000a). In 1998, the degradation of the Las Vegas
Wash and its wetland ecosystems caused a citizen
advisory group to recommend the creation of a
single ruling body, made up of diverse stakeholder
and interests groups, to create and enforce a
restoration and management strategy for the Las
Vegas Wash. 

As a result of the recommendation made by the
citizen advisory group, the SNWA created the Las
Vegas Wash Coordination Committee (LVWCC),
a stakeholder management group tasked with
addressing the environmental and water quality
issues associated with the Wash. This essay is
broken into three primary parts to provide a
hydrologic history of the stream channel, a brief
examination of the restoration strategies and tactics
adopted within the adaptive management plan
coordinated by the LVWCC, and discuss the
implications this case study has for restoration of
watersheds in the Southwest. The restoration efforts
utilized within this case study are of great signifi-
cance due to the holistic and revolving approach
utilized to protect and maintain the integrity of the
entire watershed, and due to the perceived success
associated with this restoration project. 

HISTORIC FLOW REGIMES   
The Las Vegas Wash floodplain was formed

approximately 24 million years ago as a result of
sediment deposition from surrounding mountain

ranges into the Las Vegas Valley basin. The sedi-
ment content associated with this floodplain is
highly erodible silts and clays. Geologic inquiries
regarding the disturbance patterns suggest that the
Wash floodplain has been susceptible to periodic
disturbances characterized by natural cycles of
downcutting and eventual filling of the Wash
channel (LVWCC 2006).   

The Wash became a tributary to the Colorado
River about 3 million years ago. The flow regime
was nourished by numerous springs in the upper
region of the watershed which percolated into the
groundwater flow before emerging into the lower
portion of the Wash. The flow from this spring
complex supported the production of grassy
meadows, mesquites, and other deep-rooted vege-
tation species along the stream channel. The even-
tual expenditure of the spring system occurred
between 1,000 and 4,000 years ago due to increased
temperatures, decreased precipitation levels, and a
lowered water table. Once the contributing springs
were taxed completely, the ecosystem within the
Wash stabilized at an equilibrium typically assoc-
iated with an ephemeral stream in an arid environ-
ment (LVWCC 2006). 

The hydrological regimes remained relatively
undisturbed for over 10 years until human expan-
sion into the western portion of the country began
in the 19th century. Large-scale modern settlement
followed the construction of the railroad network
between Salt Lake City, Utah, and Los Angeles,
California, in 1905. Stream transformation began in
the 1950s after the construction of the Hoover Dam
and the rapid growth of the gaming and entertain-
ment industry resulting in an accelerated urbaniza-
tion of the Las Vegas Valley.  Water and sanitation
demands of growing tourist and residential popula-
tions spurred the creation of wastewater treatment
facilities, which began to discharge treated waste-
water into the Wash in 1956 (Sun et al. 2013). For
the first time in approximately 2,500 years, the flow
of the Wash was sufficient enough to reach Lake
Mead.  The continued anthropogenic addition to the
stream flow caused the floodplain to moisten and
transforms a desert-shrub dominant community into
a riparian greenbelt. By the dawn of the 21st cen-
tury, the mean annual base flow of the Wash had
grown from the 0.05 m3/sec recorded in the early
1950s to 7.4 m3/sec and the riparian ecosystem
began to experience mass habitat loss as a result of
the still-increasing stream volume and velocity
(Hall et al. 2014).  

Population growth between1950 and the 1980s
resulted in a drastic increase in annual base flows
within the Wash channel, supporting the creation of
over 600 hectares of wetland habitat (Weissenstein
2009). When the effluent discharge into the Las
Vegas Wash caused the development of a wetland



9

area, a unique habitat was created with abundant
aquatic species, consisting of plants, reptiles, and
migratory birds, causing a simultaneous increase in
recreational activities such as hunting and bird
watching. The natural filtration elements of the wet-
land ecosystem also provide a mechanism for ero-
sion control and the additional treatment of the
wastewater effluent and runoff from upstream
pollution sources (Stave 2001).

During the same period in which wetland
growth was at a peak, initial signs of intensified
channel degradation and erosion resulting from
continually increasing effluent discharge began to
become evident (LVWCC 2000a). These degrada-
tion effects were accelerated by continued popula-
tion growth and some large-scale flooding events in
the 1980s. In the ten short years from 1990 to 2000,
the population of Las Vegas swelled from 741,459
to 1,375,765 people. The banks of the Las Vegas
Wash could no longer support the extra flow vol-
ume and by the year 2000 the amount of wetland
habitat had been diminished down to little more
than 100 hectares (Stave 2001). Decreasing filtra-
tion capabilities in combination with increased sedi-
ment load delivery into the reservoir cause concerns
regarding the propagation of degraded water quality
into the reservoir. 

The majority of precipitation that falls within
the area occurs in the surrounding mountain ranges;
the valley floor receives less than 4 inches of
precipitation each year (SNWA 2000). The base
flow that typically makes up the Las Vegas Wash is
predominately made up of treated wastewater, run-
off from urban and suburban areas of the Las Vegas
Valley, and minute amounts of groundwater con-
tribution. The eroded wetland systems are estimated
to channel 153 million gallons per day of treated
wastewater and urban runoff into Lake Mead (Sun
et al. 2013). As the wetlands become more degraded
their effluent filtration and erosion-mitigation
capabilities are diminished. This is particularly con-
cerning for the residents of the metropolitan areas
of Clark County and Las Vegas Valley, as the
points of withdraw for their drinking water supply
are downstream from where the point where Las
Vegas Wash enters Lake Mead. Citizen concern
regarding the drinking water quality of the reservoir
and the health of wetland habitat led to the
establishment of a comprehensive, holistic
management approach for the management of the
Las Vegas Wash.

RESTORATION STRATEGIES AND TACTICS 
There are a variety of major players involved in

Nevada and Las Vegas water resource management.
The Southern Nevada Water Authority, the Las
Vegas Valley Water District, and the Nevada Colo-
rado River Commissioner all have regional respons-

ibilities which include water allocation, conserva-
tion, infrastructure construction, groundwater man-
agement, and wastewater planning. The LVWCC is
currently made up of 29 members who include
businesses, government organizations at the local,
state and federal levels, the Las Vegas University,
and non-profit organizations (Stave 2003). Since its
creation, the LVWCC has utilized an adaptive man-
agement approach with a holistic focus on the res-
toration and protection of the water quality and the
ecological health of the watershed and its associated
wetlands.  

The principal restoration goal set by the
LVWCC is the establishment of a sustainable – but
not fixed – watershed system that is able to provide
highly valued ecological services. To meet the chal-
lenges of stabilizing, restoring, and protecting the
Wash, certain tactics were given highest priority.
The original comprehensive adaptive management
plan lead to the identification of three focus actions
as the highest priority items. The first action item
was the formation of an agency authorized to over-
see and coordinate management and restoration
activities for the Las Vegas Wash. The second strat-
egy was to take immediate actions to aid in channel
stabilization and the reduction of erosion rates
along the banks of the Wash. The final focus
strategy was the appointment of a study team to
determine the degree of wetland creation and
stabilization appropriate to regain valuable ecosys-
tem services (LVWCC 2000a).  The adaptive
management plan identified 44 tactical recommen-
dations for use in achieving these strategies. The
restoration tactics adapted as a result of these
recommendations are described in some detail
below. 

Comprehensive Programs 
The social stewardship tactics recommended by

the LVWCC are some of the more unique attributes
associated with this restoration project. These tactics
include the creation of wildlife management plans
between government and state agencies, educational
programs for children and community members,
community cleanup events, and community event
programs intended to facilitate community involve-
ment. Since 2001, 'Green Ups', community planting
events, are held at multiple locations to encourage
public participation in restorative actions along the
Wash. 'Green-Up' events have drawn more than
7,000 cumulative volunteers (Gautam et al. 2014).
  The involvement of the public in these educa-
tional programs is intended to provide community
members with a greater awareness of the benefits soc-
iety receives from ecological services provided by the
Wash. The heightened awareness of ecological prin-
ciples and their anthropogenic benefits allows citizens
and nonprofessionals to associate value with eco-
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logical solutions and restoration tactics. As of 2014,
the LVWCC has honored 466 educational event
requests, allowing the committee to educate more than
190,000 event attendees (Gautam et al. 2014).  

Stabilization of Channel Bed
Increases in stream flow and velocity create

highly corrosive conditions when encountering the
clay and silt banks along the Las Vegas Wash. The
comprehensive adaptive management plan for the
Wash called for the creation of erosion-control
structures to slow stream flow and minimize erosion
rates. The use of weirs and low-height dams were
also recommended to allow for the sustainable
establishment of native vegetation. Since 1998, 14
permanent weirs and 1 demonstration weir have
been constructed along predetermined locations
within the Wash. These structures were each con-
structed to withstand 100-year floods, and many
were shown to effectively withstand a 50-year mag-
nitude flood event that occurred in 2004 (Gautam et
al. 2014). The materials used in the creation of
these erosion-control structures often differ in
appearance from natural debris and rocks to demo-
lition materials salvaged from casinos and hotels in
the City of Las Vegas (LVWCC 2012). 

The employment of revegetation measures and
riprap structures was identified as preferred restoration
tactics for mitigating head cutting of the stream
channel. Four miles of rock-laden riprap structures
and revegetation currently stretch along the banks of
the Las Vegas Wash. These tactics will continue to be
utilized and monitored over the next few decades. The
intention of the LVWCC is to have these measures
carried out so that revegetation will occur from end-to-
end of the 12-mile long Wash (LVWCC 2014).  

Creation of Wetland Habitat
The construction of wetland habitat has been a

primary focus of the strategies employed as part of
the comprehensive management plan. Weir con-
struction, revegetation measures, and coordination
programs among governmental agencies were iden-
tified as the primary measures necessary to encour-
age the creation and protection of valuable wetland
habitats within the Wash. Revegetation measures
and weir construction is used to stimulate the
creation of wetlands basins in two large locations
along the stream channel. These predetermined
locations were selected based on potential ability to
support hydrophilic plant species and provide filtra-
tion services in areas with high volumes of urban
runoff. These efforts have currently resulted in a
40% increase in wetland habitat along the Wash and
in the establishment of The Clark County Wetlands,
a 2,900-acre area of the Wash consisting of pro-

tected habitat and a nature preserve that is open to
the public (LVWCC 2012). 

The LVWCC recognizes that there are trade-
offs in the provision of ecological services assoc-
iated with constructed wetlands. While biodiversity
levels and water quality indicators may have a
significantly positive reaction to the creation of
wetlands, they may also diminish the ability of the
area to provide valuable ecological services such as
storm water conveyance (Guatam et al. 2014). The
currently constructed wetlands, and those wetlands
still being constructed, will be monitored over the
next decade to determine if these means can be
appropriately replicated in other locations along the
Wash. In addition to constructed wetlands research,
the LVWCC has initiated a wetlands characteri-
zation study. This study is being conducted by the
local Desert Research Institute with grant funding
provided by the Bureau of Reclamation. Its purpose
is to compare key wetland-type characteristics and
identify the functionality that can be reasonably
expected from each type of wetland habitat that is
constructed along the Las Vegas Wash (LVWCC
2012). 

FUTURE CONSIDERATIONS
This paper provides suggestions for moving for-

ward that may allow managers to best evaluate the
success metrics of this project. First, although the
implementation of wetland creation programs,
erosion-control structures, and comprehensive com-
munication programs has thus far produced positive
results, long-term monitoring is absolutely essential
to evaluating the long-term success and resilience of
the watershed ecosystem. The socioeconomic and
environmental context in the case of the Las Vegas
Wash emphasizes a need for a holistic management
approach that works to encourage collaboration
between community members and government
agencies, as well as collaboration between com-
peting land-use interests. Finding a balance between
stakeholder values remains one of the largest chal-
lenges to the successful implementation of an adap-
tive management strategy; especially for managing
unique natural systems alongside large expanding
cities (Conley and Moote 2003). Thus, it is recom-
mended that further social and ecological evalua-
tions be conducted in order to assess ecological
success criteria in relation to the socioeconomic
context. Specifically, information regarding equal-
ity of stakeholder involvement and their associated
perceptions of restoration success should be docu-
mented to determine if the perceived level of the
project's success is shared among stakeholders and
actively involved community members. Participa-
tory evaluations may also help to determine the 
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degree of progress currently made towards desired
restoration goals, provide feedback for use as guid-
ance for future restoration or management actions,
and identify larger-context issues that may be
impairing certain adaptive management efforts
(Koontz and Thomas 2006). 

A great deal of uncertainty still surrounds the
effectiveness of adaptive management efforts and
their overall impact on the environment (Thomas
and Koontz 2006). Evaluations are needed to but-
tress the continued enthusiasm for collaborative
management, and to aid decision makers in their
efforts to identify the most appropriate context for
the successful implementation of these management
methods (Palmer et al. 2005). This paper suggests
that interested parties begin to perform ecological
and sociological evaluations of the collaborative
efforts of the LVWCC. These evaluations may help
to inform political regulations surround water man-
agement, managerial and operational guidelines for
private and public water users, and the future
application of similar restoration projects in the
Southwest (Conley and Moote 2003). 

CONCLUSION
The context surrounding this case study results

in a unique urban approach to water resource res-
toration. The Las Vegas Valley is now home to
more than two-thirds of Nevada's population, and
plays host to more than 30 million visitors each year
(Pavelko et al. 2009). The large number of visitors
to the area alone creates the potential for collabora-
tion, outreach, and the inspiration of water resource
managers across the country, particularly in the
Southwest. Additionally, the City of Las Vegas was
created on a relatively recent temporal scale, and as
such has a great capacity for the successful imple-
mentation of watershed-scale restoration actions;
especially when those restorative actions require
social or structural adaptations (Benvie 2005). Ele-
ments of this restoration project that are deemed
successful may be appropriately applied within the
watershed management approaches of other rela-
tively new urban developments.

Urban environments often have social and
structural conditions that make goal-setting less
straightforward for restoration projects. The
end-goal identified by the LVWCC is rather unique
for use in a restoration-based context. Restoration
efforts are not performed as an attempt to restore
the Wash to a historical, natural state – or an eco-
logical state with conditions resembling pre-human
disturbance – but to restore the Wash to a non-fixed
state that will provide valued ecological services,
protect water quality, and support the creation of
wetlands (LVWCC 2000b). The desired state of the
Wash was chosen in conjunction with the resource
managerial goals considered most appropriate for

the particular ecological and sociological context of
the area (Gautam et al. 2014). Moving forward,
tradeoffs between ecological services will need to
be further evaluated to ensure that progress is being
made towards the most-desired ecological state.  

The ongoing restoration and managerial actions
executed by the LVWCC have been praised as a
success by various organizations-both involved and
uninvolved with efforts resulting from the compre-
hensive adaptive management plan. Restoration
projects along the Wash have received numerous
awards including the 2002 Wendell McCurry
Excellence in Water Quality Award, the 2010 Con-
servation Partners Award, and the American Water
Works Environmental Project of Year in 2011 and
2013 (LVWCC 2014). These awards do indicate
that successful restorative elements are likely being
employed within the management strategies of the
LVWCC; however, more studies into the resilience
and resistance of the Wash are needed in order to
better determine its potential for long-term success
(Buckingham and Whitney 2007, Koontz and
Thomas 2006). This recognition, as well as the high
perception of success association with the Las
Vegas Wash and its wetlands, makes this an appro-
priate case study for future examinations of collab-
orative resource management in urban environ-
ments. If the current level of perceived success is
accurately indicative of long-term success, future
evaluations may provide evidence to support the
continued propagation of collaborative management
efforts.  
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