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Executive Summary

In response to severe flooding problems in Clark County, the Nevada Legislature authorized
the creation of the Clark County Regional Flood Control District (RFCD) in 1985. Among other
activities, the RFCD is responsible for developing and implementing a comprehensive flood
control master plan to alleviate flooding within Clark County. Starting with the original flood
control master plan in 1986 that encompassed the entire county, the RFCD has reviewed and
updated flood control master plans at least every five years in accordance with Nevada Revised
Statute (NRS) 543.596. The 2018 Las Vegas Valley Flood Control Master Plan Update (MPU)
is one of those updates. Master Plan Updates for Las Vegas Valley were prepared and adopted
in 1991, 1997, 2002, 2008, and 2013.! The purpose of the update is to add any new relevant
information, to assess progress towards fulfillment of the Master Plan, to identify obstacles in
completing the Plan, and to recommend changes resulting from growth and development. The
2018 MPU has been developed to satisfy these requirements.

The study area for Las Vegas Valley MPU is 1,637 square miles and is divided into eleven
hydrographic planning areas or watersheds to facilitate the implementation of the flood control
plan. Each watershed is analyzed using consistent criteria and methodology. The 2018 MPU
and previous MPUs are based on assumptions about future growth and development in Las
Vegas Valley to represent the ultimate hydrologic condition and to aid in the planning of future
flood control facilities. The ultimate hydrologic condition uses land use data that represents the
full Aibuil d 0 Uo facilitate thed usé of dhis .condition, an Ultimate Development
Boundary (UDB) was generated for the Las Vegas Valley that factors in the mountainous terrain
that surrounds the Valley and the locations of protected lands. Future land use and existing soil
data are used in conjunction with the 100-year frequency flood event to develop hydrologic
models that establish peak flow rates and flow volumes for drainage corridors. These peak flow
rates and flow volumes are then used to analyze the flood control system to identify deficiencies
in the existing flood control plan. The final flood control facility plan is then recommended to
mitigate these identified deficiencies.

The 2018 MPU serves as a planning tool for implementation of the flood control system in Las
Vegas Valley and the planning of future flood control facilities. The flood control system
identified and described in this MPU may be subject to further amendments and revisions in the
future as more detailed analyses are completed for facilities during pre-design, design, and
other activities that may warrant modification of the flood control plan. The hydrologic analyses
developed with the 2018 MPU are intended to aid in the planning of the flood control system in
the Las Vegas Valley. Therefore, more detailed hydrologic analyses should be completed during
the design phase of flood control facilities.

1 The 2013 MPU updated cost information and incorporated any facilities that were constructed or any
Master Plan Amendments/Changes since the 2008 MPU. However, new hydrologic analysis was not
performed with the 2013 MPU.
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The 2018 MPU was developed in close coordination with RFCD staff and representatives of
four local entities: City of North Las Vegas, City of Las Vegas, City of Henderson and Clark
County Public Works. Many progress meetings were held, and representatives of these
agencies were informed of project progress and given the opportunity to provide input. These
agencies were also provided with the opportunity to review and comment on the information
collected and developed for the master plan, which included information on the major master
plan tasks such as data collection, hydrology, and facility planning. Representatives of the
agencies reviewed the master plan information, and their comments and assistance toward
development of the 2018 MPU are greatly appreciated.

Modifications made to the flood control plan during development of this 2018 MPU are based
on the following:

9 Identification of flood control facilities constructed after the 2013 MPU

1 Modifications made, through Master Plan Amendments, to the flood control plan after
the 2008 MPU

Updates to UDB, drought ordinance methodology and land use data
Incorporation of the 2014 National Resources Conservation Service (NRCS) soils data
Updates to the hydrologic methodology

Revisions to watershed and subbasin boundaries

= =4 = =4 =4

Updates to hydrologic models that reflect changes in the watershed that have occurred
since the 2008 MPU was completed

1 Reuvisions to facility sizes and alignments due to changes in flow rates and volumes
generated from the updated hydrologic models

9 Addition of new facilities where deemed necessary to better address flood hazards

The 2018 MPU is based on current information available during its development in late 2016,
2017, and early 2018. The resulting plan should be viewed as a living document capable of
being adjusted in response to changing conditions and priorities.

Key enhancements and updates that were made in the 2018 MPU include:

1 Employed GIS-based master planning approach by developing and using a multi-user,
spatial GIS database that served as a foundation for all aspects of MPU development
and presentation such as data collection, hydrology, facility planning, cost estimation,
guality assurance/control and report creation.

1 Development of GIS-based curve number tool which utilizes a subbasin layer, land use
layer and soils layer to automatically calculate curve numbers for each subbasin.

1 Updates to the hydrologic methodology: revisions were made to the hydrologic
parameters such as percent impervious, open space distribution, land use and soils
data. The details of the updates are included in Chapter 2 of this report.
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1 Development of a GIS-based facility sizing tool that computes facility conveyance
capacity and proposed sizes.

1 Updated the Cost Estimation Tool to include:
9 Unit costs equations based on recent construction bid tabulations.
1 Development of a GIS-based Cost Estimation Tool that that computes costs.

1 Developed Watershed Maps (W-Maps) to replace the H-Maps. W-Maps include land use,
subbasin delineations, concentration points with peak flow rates, flow arrows, soils data and
aerial imagery. W-Maps and F-Maps are provided digitally as a dynamic PDF which allows
users to turn layers or labels on or off as they please.

9 Utilized an ESRI tool called Production Mapping to facilitate the generation of facility
inventory tables that accompany the F-Maps.
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Below is a summary of the existing and proposed conveyance facilities and detention basins for
the 2018 MPU.

LAS VEGAS VALLEY PLANNING AREAS
IN THE 2018 MPU INCLUDE:

Approximately Remaining proposed facilities
Approximately 484 m i Ies Approximately
7 9 3 constructed to date r.—u_ 1 80 m | Ies
= I Approximately 1 Category A
ml eS of 309 m i Ies I Approximately

conveyance facilities

t0 be constructed b m— 129 mlles

Category B
constructed to date
i Category A

r'_'- 9 expansions

14 I " - 5 Category B
expansions
need to be upgraded

detention/ (expanded)
debris basins 32 it 16 Category A
planned
to be constructed =

\l—l- 16 Category B

CONSTRUCTED SINCE THE 2013 MPU WITHIN THE
LAS VEGAS VALLEY "\ Y

PLANNING AREAS | B

detention
basins

miles
@nveyance faciliti(y

1. Total length for facilities does not include floodways, natural washes, or existing facilities that are planned
to be replaced

2. Category A - Given priority for RFCD funding over Category B.

3. Category B - Primarily located in undeveloped areas to protect land or eventually replace an existing
facility which provides a high level of flood protection but cannot convey the entire 100-year peak flow.
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Category A proposed facilities are given priority for RFCD funding over Category B facilities.
Category A facilities are considered essential for the protection of existing development and
constitute around 58 percent of all proposed facilities. Category B facilities are either located in
undeveloped areas and primarily protect undeveloped land (that is planned to be developed in
the future) or they will eventually replace an existing facility which provides a high level of flood
protection but cannot convey the entire 100-year peak flow. Category B facilities associated
with future development are not expected to require public funds for implementation.

The estimated value of all existing regional flood control facilities in the Las Vegas Valley and
the estimated construction costs of proposed Category A and B facilities are shown below.

4 N )

an &> &>

axxo axo
Existing Proposed Category A Proposed Category B
$4.5 Billion $2.0 Billion $1.0 Billion

A AN )

The total estimated construction cost of Category A and Category B proposed facilities has
increased from that estimated in the 2013 MPU by $447 million and can be attributed to both
the rising construction costs and modifications made to the flood control facility plan (see
Section 2.6 for more detailed information). The total estimated value of existing flood control
assets has increased from that estimated in the 2013 MPU by $1.5 billion.
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Introduction

CHAPTER 1

1.1. General

In response to severe flooding problems in Clark County, the Nevada Legislature authorized
the creation of the Clark County Regional Flood Control District (RFCD) in 1985. Among other
activities, the RFCD is responsible for developing and implementing a comprehensive flood
control master plan to alleviate flooding within Clark County. Starting with the original flood
control master plan in 1986 that encompassed the entire county, the RFCD has reviewed and
updated flood control master plans at least every five years in accordance with Nevada Revised
Statute (NRS) 543.596. Master Plan Updates for Las Vegas Valley were prepared and adopted
in 1991, 1997, 2002, 2008 and 2013.2 The 2018 MPU has been developed to satisfy this state
requirement.

The 2018 MPU and previous MPUs were developed using the ultimate condition as a basis for

anal ysi s. The ultimate condition assumes that

and all available land within the Las Vegas Valley has been fully developed. This condition is
assumed such that facilities built today will have capacity into the future. To facilitate the use of
this condition, an Ultimate Development Boundary (UDB) was generated for the Las Vegas
Valley. The limits of this boundary are based on the mountainous terrain that surrounds the
Valley and the locations of protected lands. The ultimate condition is used in conjunction with
the 100-year frequency flood event to develop hydrologic models that establish peak flow rates
and flow volumes for drainage corridors. These peak flow rates and flow volumes are then used

2 The 2013 MPU updated cost information and incorporated any facilities that were constructed or any
Master Plan Amendments/Changes since the 2008 MPU. However, new hydrologic analysis was not
performed with the 2013 MPU.
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as the design event to preliminarily size flood control facilities. The 100-year frequency flood
event is defined as having a 1 percent chance of being equaled or exceeded in any given year.

The 2018 MPU serves as a planning tool for the implementation of the flood control system in
the Las Vegas Valley and the design and construction of master plan facilities. The flood control
system identified and described in this MPU may be subject to further amendments and
revisions in the future as more detailed analyses are completed for facilities during predesign,
design, and other activities that may warrant modification of the flood control plan.

Modifications made to the flood control plan during development of this 2018 MPU are based
on the following:

9 Identification of flood control facilities constructed after the 2013 MPU

1 Modifications made, through Master Plan Amendments, to the flood control plan after the
2013 MPU

1 Updates to the UDB, drought ordinance methodology and land use data
9 Incorporation of the 2014 NRCS soil survey data

I Updates to the hydrologic methodology including percent impervious and open space
distribution

I Revisions to watershed and subbasin boundaries

1 Updates to the hydrologic models using a consistent methodology throughout the eleven
watersheds

1 Revisions to facility sizes and alignments due to changes in flow rates and volumes
generated from the updated hydrologic models

9 Addition of new facilities where deemed necessary to better address flood hazards

The flood control facility system and other information provided in this MPU represent current
information and were developed with the cooperation and review of many local entities and
stakeholders.

1.2. Climate

The climate in Las Vegas Valley is typical of southern Nevada desert, with hot, dry summers
and mild winters. The average annual precipitation is 4.49 inches and generally occurs as the
result of two storm types:

1 Longer-duration, low-intensity winter events
9 Shorter-duration, high-intensity summer thunderstorms

Winter storms in the area are regionally associated with broad low-pressure systems that
develop over the Pacific Ocean and move easterly. Precipitation from these storms is generally
widespread and is intense only on rare occasions.
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Summer storms, on the other hand, typically occur between July and September, and are
characterized as localized convective thunderstorms and can often be intense. During these hot
summer months, moist unstable air from the Gulf of Mexico is rapidly forced upward by hot air
currents. The dynamics of this process often result in spectacular displays of lightning in the
desert sky. Too often, they also cause severe thunderstorms with intense rainfall on steep
mountain slopes and armored desert surfaces. The rainwater runs off rapidly and concentrates
in the urbanized areas at lower elevations. These types of events can often cause flash floods
that are extremely dangerous for anyone within or adjacent to the path of flood waters.

1.3. Flood History

An examination of past storm events provides valuable insight in planning flood control facilities.

Rainf al l dat a, storm centeringés, runof f | fl ow r a
are all significant factors in determining the effectiveness of existing facilities and in evaluating

the need for new and/or improved facilities. Table 1-1 below includes highlights of storm events

that resulted in significant rainfall, runoff, flow rate in channels, property damage, or loss of life

over the past 10 years. The data listed below were taken from the RFCD reports. They can be

viewed in further detail on the RFCD website (http://www.ccrfcd.org/).

Table 1-1 - History of Flooding from 2008 - 2017

Approx. Max
Duration (hrs) | Rainfall (in)

Date of Flood Impact Area

Entire Las Vegas Valley and

Mesquite *
December 17-23, | virgin River overflowed its banks on | 168 (7 days) | 4.76
2010 Dec 21. Costly repairs in Mesquite

Area. Largest rainfall events in west
side of Las Vegas Valley.

Southern Las Vegas Valley and
Mesquite * 2.87

Wide-spread rainfall hitting hardest 22 [MESHIE) | (eI

August 21-22, 2012 | jn Mesquite and Southern Las 12 (Las Vegas | 2.56 (Las
Vegas Valley. Caused significant Valley) Vegas
flows in major washes and Valley)
channels.

Entire Las Vegas Valley * 209

September 11, 2012 | Storm covering entire valley and 8 (Tropicana
caused wide-spread flooding in Las Wash)

Vegas Wash and Flamingo Wash.
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Date of Flood Impact Area Approx. Max

Duration (hrs) | Rainfall (in)

West Las Vegas Valley +

Based on a Monsoon from Southern 2%
October 11, 2012 California. Heaviest rainfall occurred | 24 (Las Vegas
in Flamingo and Las Vegas Wash)

Washes. Minimal property damage.
Northwest Las Vegas Valley -

This may have been the most
August 25, 2013 intense rainfall event in Clark 4 4.10
County since the creation of RFCD.
Kyle Canyon Detention Basin Area

Southwest Las Vegas Valley +

There were reports of localized
September 8, 2014 | street flooding as well as the need | 7 1.85
for several swift water rescues.
Minor damage to flood channel.

Henderson Area *

June 30, 2016 No reports of flooding of residences | g 1.89
or businesses. Two flood-related
deaths based on this storm event.

Spring Mountains Area +

No loss of life in Spring Mountains
August 4, 2017 but one death did occur in the S 2.17
Flamingo Wash. Minimal damage to
public roads.

1.4. Project Team and Coordination

The 2018 MPU was developed by Atkins in association with the Louis Berger Group. As a Prime
Consultant, Atkins has the general responsibility for the management and development of the
MPU.

The 2018 MPU was developed in close coordination with the RFCD staff and representatives
of four local entities: City of North Las Vegas, City of Las Vegas, City of Henderson and Clark
County Public Works. Many progress meetings were held, and representatives of these
agencies were informed of project progress and given the opportunity to provide input. These
agencies were also provided with the opportunity to review and comment on the information
collected and developed for the master plan, which included information on the major master
plan tasks such as data collection, hydrology, and facility planning. Representatives of the
agencies reviewed the master plan information, and their comments and assistance toward
development of the 2018 MPU are greatly appreciated.
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1.5. Project Approach

Our approach for the 2018 MPU builds upon the significant amount of effort and resources that
has already been invested in the Las Vegas MPU. A Geographic Information System (GIS)-
based approach was developed and adopted to execute most tasks to maintain efficiency and
accuracy. The five key components of the MPU are built upon a solid GIS foundation, that is
shown in the following figure (see Section 1.9 for further explanation for each component).
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DATA
COLLECTION

Collected and applied
relevant available
data and reports to
the flood control
master plan

Created a multi-user,
spatial GIS database
with collected data

Hyperlinked plans,
reports and other

data to GIS feature
using cloud system

Collected input from
agencies about
flood-prone areas

GIS-BASED MASTER
PLANNING APPROACH
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HYDROLOGY

Automated GIS tools
to extract soil and
land use information
and to calculate CN

Automated HEC-1
models in Excel

Modified hydrologic
models in Excel based
on data or input
from agencies

Linked the hydrologic
parameters in HEC-1
models with Excel
table to avoid errors
that occur with
manual input of
parameters

GIS FOUNDATION

FACILITY
PLANNING

Results of hydrologic
analysis were updated
in GIS facility layer

Sizing tool developed
in GIS to automatically
compute facility
conveyance capacity
and proposed sizes

Revised and updated
the flood control
facility plan to
adequately convey
and detain flood flows

&

2018 Las Vegas Valley Master Plan Update

COST
ESTIMATE

Updated cost
equations based
on recent
construction bids

Developed a Cost
Estimation Tool that
automatically
computes costs by
using GIS tools

Cost data can be
quickly summarized
and queried by
watershed or entity
in Excel

Multi-user
Spatial GIS
Database
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Data Collection Laye"

Hydrology Laye’™

Racility Layers
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REPORT
CREATION

High quality GIS
mapbooks with more
than 50 sheets
covering the valley

Automated
generation of flood
control facility
inventory tables

Dynamic PDFs for
viewing of flood
control facilities

Final deliverable
provided
electronically for
future MPU studies




Introduction

To facilitate the completion and presentation of the information collected and developed in the
tasks listed above, the Las Vegas Valley has been subdivided into eleven major watersheds.

1.6. Summary of Results

Approximately 793 miles of conveyance facilities are included within the Las Vegas Valley
planning areas in the 2018 MPU. Of these, 484 miles of facilities have been constructed to date,
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