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Summary 

The National Park Service is considering rehabilitating the water distribution and wastewater collection systems in eight 
developed areas of Lake Mead National Recreation Area (NRA): Boulder Beach, Callville Bay, Cottonwood Cove, Echo Bay, 
Katherine Landing, Las Vegas Bay, Overton Beach, and Temple Bar. Katherine Landing, and Temple Bar are in Mohave 
County, Arizona; the other six sites are in Clark County, Nevada.  
 
This action is needed because of numerous safety and operational issues with the water distribution and wastewater 
collection systems. The water distribution systems are old and deteriorated, fail on a regular basis, do not provide adequately 
for fire safety, do not comply with fire and plumbing codes, and are currently operating out of compliance with the 
regulations governing public water systems for the state of Nevada. The water distribution systems suffer from pipe breaks, 
dead ends, low or excessively high pressure zones, nonworking valves, and other major system impairments. Throughout the 
NRA, the wastewater systems are in an advanced stage of deterioration and suffer from severely corroded pipes, failing 
manholes, and leakage of raw sewage. As a result of these extensive problems with the wastewater systems throughout the 
NRA, the NRA is not in compliance with state and federal water pollution control requirements.  
 
This environmental assessment examines in detail two alternatives: no action and the National Park Service preferred 
alternative. Under the preferred alternative, the aging and deteriorating water system would be upgraded, replacing existing 
lines and adding new lines; increasing system efficiencies and adding water meters to manage water usage; providing 
additional water storage to meet demands and to provide an adequate supply for fire fighting; increasing and replacing fire 
hydrants for adequate fire fighting; adding backflow prevention devices to meet code requirements; and, replacing existing 
flood irrigation with drip irrigation to promote water conservation. The preferred alternative would also include upgrades to 
the aging and deteriorating wastewater collection system including replacing pipelines, adding and replacing manholes, 
realigning certain portions of the lines to enhance gravity flow, increasing the capacity of certain lines, and other changes to 
improve the operational efficiency and reliability of the wastewater collection system. 
 
The preferred alternative would have no or negligible impacts to air quality, wetlands, floodplains, ecologically critical areas, 
wild and scenic rivers and other unique natural areas, geology and geologic hazards, cultural resources, prime and unique 
farmland, socioeconomics, land use, environmental justice, Indian trust resources, scenic resources, lightscapes, or natural 
soundscapes. 
 
The preferred alternative would contribute short-term, negligible, adverse impacts to water quality, health and safety, and 
soils; short-term, negligible to minor, adverse impacts to cultural landscapes; short-term, minor, adverse impacts to 
vegetation, wildlife, and visitor experience. There would be long-term, negligible to minor, adverse impacts to historic 
structures and districts; long-term, negligible, beneficial impacts to soils and wildlife; long-term, minor, beneficial impacts to 
vegetation and visitor experience; long-term, moderate, beneficial impacts to health and safety and NRA operations.  
 
Impacts to the threatened desert tortoise would be short term, minor, and adverse, and long term, negligible, and beneficial. 
Impacts to the endangered razorback sucker and bonytail chub would be short term, minor, and adverse, and long term, 
minor, and beneficial. There would be no adverse impacts to critical habitat for the razorback sucker or bonytail chub from 
the preferred alternative. 
 
Notes to Reviewers and Respondents 

If you wish to comment on the environmental assessment, you may mail comments to the name and address below. 
Comments should be postmarked by no later than October 17, 2005. Our practice is to make comments, including names and 
home addresses of respondents, available for public review during regular business hours. Individual respondents may 
request that we withhold their name and home address from the record, which we will honor to the extent allowable by law. 
If you want us to withhold your name and address, you must state this prominently at the beginning of your comment. We 
will make all submissions from organizations and businesses, and from individuals identifying themselves as representatives 
or officials of organizations or businesses, available for public inspection in their entirety. 
 
Please address comments to: Lake Mead National Recreation Area; Attn: Compliance Office, Re: Replace Water Distribution 
Systems and Sewer Collection Systems Parkwide Environmental Assessment, 601 Nevada Way; Boulder City, NV 89005 



SUMMARY 

ii 

 
 



 

iii 

CONTENTS 
 

ACRONYMS AND ABBREVIATIONS   VII 

INTRODUCTION   1 
Purpose and Need   1 
Purpose and Significance of the Recreation Area   3 

Recreation Area Purpose   3 
Recreation Area Significance   3 
Recreation Area Mission   4 

Project Background, Previous Planning, Scoping, and Value Analysis   4 
Previous Planning   4 
Scoping   5 

Issues and Impact Topics   6 
Issues   6 
Derivation of Impact Topics   6 
Impact Topics Included in this Environmental Assessment   6 
Impact Topics Dismissed from Further Analysis   9 

PREFERRED ALTERNATIVE AND OTHER ALTERNATIVES   15 
Introduction   15 
Alternative A: No-Action Alternative   15 
Alternative B: Preferred Alternative   15 
Overview   16 

General Description of Line/Component Replacement and Addition   16 
Boulder Beach   18 
Callville Bay   20 
Cottonwood Cove   21 
Echo Bay   22 
Katherine Landing   24 
Las Vegas Bay   25 
Overton Beach   26 
Temple Bar   27 
Sustainability   28 
Staging Area   28 

Environmentally Preferred Alternative   29 
General Construction Schedule and Cost   30 

Mitigation Measures for the Preferred Alternative   30 
Alternatives Considered but Dismissed   36 
Alternatives Comparison Table   36 
Summary of Environmental Consequences / Impact Comparison   37 



CONTENTS 

iv 

AFFECTED ENVIRONMENT   39 
Location and General Description of the National Recreation Area   39 
Soils   39 
Vegetation   40 
Wildlife   40 

Mammals   40 
Birds   41 
Reptiles and Amphibians   41 

Special-Status Species (Threatened and Endangered Species and Species of Concern) and Critical 
Habitat   41 

The Desert Tortoise   41 
The Razorback Sucker   43 
The Bonytail Chub   45 

Historic Structures and Districts   46 
Cultural Landscapes   48 
Water Quality   48 
Visitor Experience   49 
Health and Safety   50 
National Recreation Area Operations   51 

ENVIRONMENTAL CONSEQUENCES   53 
Methodology   53 
Impact Intensity   54 

Soils   54 
Vegetation   54 
Wildlife   55 
Threatened and Endangered Species and Species of Concern   56 
Historic Structures and Districts   57 
Cultural Landscapes   58 
Water Quality   59 
Visitor Experience   60 
Health and Safety   61 
National Recreation Area Operations   62 

Impairment of Lake Mead National Recreation Area Resources or Values   64 
Impacts to Cultural Resources and Section 106 of the National Historic Preservation Act   65 
Environmental Consequences—Alternative A: No Action   66 

Soils   66 
Vegetation   67 
Wildlife   68 
Threatened and Endangered Species and Critical Habitat   68 
Historic Structures and Districts   70 



Contents 

v 

Cultural Landscape   70 
Water Quality   71 
Visitor Experience   72 
Health and Safety   73 
National Recreation Area Operations   74 

Environmental Consequences—Alternative B: Preferred Alternative   75 
Soils   75 
Vegetation   76 
Wildlife   77 
Threatened and Endangered Species and Species of Special Concern   78 
Historic Structures and Districts   80 
Cultural Landscapes   81 
Water Quality   82 
Visitor Experience   83 
Health and Safety   84 
National Recreation Area Operations   85 

CONSULTATION AND COORDINATION   87 
Scoping   87 
Compliance with Federal and State Regulations   87 

LIST OF NATIONAL PARK SERVICE CONTACTS AND DOCUMENT PREPARERS   89 

REFERENCES   91 
 

APPENDIX A: NATIONAL PARK SERVICE PRESS RELEASE 
APPENDIX B: CONSULTATION AND COORDINATION LETTERS 
APPENDIX C: BIOLOGICAL OPINION 
 
 

LIST OF FIGURES 
 
Figure 1. Map of Proposed Water/Sewer Projects Within Lake Mead NRA   2 
Figure 2. Pipeline Route Over Previously Undisturbed Ground to NPS Housing Area   19 
Figure 3. Existing Disturbance Where a New Waterline Would Be Installed at Boulder Beach   20 
Figure 4. New Waterline to be Placed in Previously Disturbed Roadway Area   21 
Figure 5. Existing Waterline Replacement in Existing Trench from Water Tank in Area Where Vegetation has 

Re-Established and Pipeline Route is not Detectable   22 
Figure 6. Area Where New Water Tank Would be Installed   23 
Figure 7. Pipeline to be Placed in a Currently Disturbed Area Along the Edge of the Parking Lot   24 
Figure 8. NPS Residential Area Where Water Meters Would Be Added, Fire Hydrants Replaced, and a 

Backflow Prevention Device Installed   26 
Figure 9. Desert Tortoise (Gopherus agassizii)   42 
Figure 10. Razorback Sucker (Xyrauchen texanus)   44 
Figure 11. Bonytail Chub (Gila elegans)   45 
 
 



CONTENTS 

vi 

LIST OF TABLES 
 
Table 1. Approximate Acreage of Impact for Each Project Area   28 
 
 
 
 



 

vii 

ACRONYMS AND ABBREVIATIONS 

 
 
CFR  Code of Federal Regulations 
cm  Centimeter 
DWMA Desert Wildlife Management Area 
°F  Degrees Fahrenheit 
GMP  General Management Plan 
NDEP  Nevada Division of Environmental Protection 
NEPA  National Environmental Policy Act of 1969 
NPS  National Park Service 
NRA  National Recreation Area 
NRHP  National Register of Historic Places 
SHPO  State Historic Preservation Office 
USC  United States Code 
USFWS U.S. Fish and Wildlife Service 
 
 
 
 



ACRONYMS AND ABBREVIATIONS 

viii 

 
 
 



 

1 

INTRODUCTION 

 

PURPOSE AND NEED  

 
The National Park Service (NPS) is considering rehabilitating the water distribution and 
wastewater collection systems of Lake Mead National Recreation Area (NRA) in eight 
developed areas: Boulder Beach, Callville Bay, Cottonwood Cove, Echo Bay, Katherine 
Landing, Las Vegas Bay, Overton Beach, and Temple Bar. Katherine Landing and Temple Bar 
are in Mohave County, Arizona; the other six sites are in Clark County, Nevada (figure 1).  
 
Major components of water distribution work include replacing aged and deteriorated mains, 
replacing aged and inoperable main-line valves and adding additional valving; upgrading the 
size of existing mains to meet code requirements; the addition of new mains to create loops 
that increase system efficiency and reliability and reduce outages, and additional fire hydrants 
to meet code requirements; additional metering to better manage water usage; additional water 
storage to meet flow demand requirements; adding and upgrading backflow prevention 
devices to meet current code requirements; and replacing existing campground surface flood 
irrigation systems with subsurface drip irrigation systems.  
 
Improvements of the wastewater collection systems would include replacing aged and 
deteriorated force mains; replacing or rehabilitating deteriorated manholes; replacing 
deteriorated manhole frames and covers; replacing or relining existing deteriorated gravity 
sewerlines; providing odor control for vented sewer gases at selected locations; realigning 
selected sections of existing gravity sewerlines; increasing the capacity of selected gravity lines; 
and providing other miscellaneous upgrades to improve the reliability and efficiency of the 
wastewater collection system.  
 
This action is needed because of numerous safety and operational issues: 
 

1. The water distribution systems are old and deteriorated, fail on a regular basis, do 
not provide adequately for fire safety, do not comply with fire and plumbing codes, 
and are currently operating out of compliance with the Regulations Governing 
Public Water Systems for the State of Nevada. 

2. The water distribution systems suffer from pipe breaks, dead ends, low or 
excessively high pressure zones, nonworking valves, and other major system 
impairments. 

3. Hydro-flushing and videotaping of all wastewater collection systems parkwide has 
confirmed that these systems are in an advanced stage of deterioration and suffer 
from severely corroded pipes, failing manholes, and leakage of raw sewage 
throughout the NRA.  

4. As a result of these extensive problems with the wastewater systems throughout the 
NRA, the NRA is not in compliance with state and federal water pollution control 
requirements.  
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FIGURE 1. MAP OF PROPOSED WATER/SEWER PROJECTS WITHIN LAKE MEAD NRA 
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An environmental assessment analyzes the preferred alternative and other alternatives and 
their impacts on the environment. This environmental assessment has been prepared in 
accordance with the National Environmental Policy Act of 1969 (NEPA) and regulations of the 
Council on Environmental Quality (40 Code of Federal Regulations (CFR) 1508.9); National 
Park Service Director’s Order – 12: Conservation Planning, Environmental Impact Analysis, 
and Decision-making; and the National Historic Preservation Act of 1966 (as amended). 
 

PURPOSE AND SIGNIFICANCE OF THE RECREATION AREA 

 
An essential part of the planning process is to understand the purpose, significance, and 
mission of the NRA for which this environmental assessment is being prepared.  
 

Recreation Area Purpose 
 
Purpose statements are based on legislation, legislative history, and National Park Service 
policies. The statements reaffirm the reasons for which the NRA was set aside as a unit of the 
national park system, and provide the foundation for the management and use of the NRA. 
 
The purpose of Lake Mead NRA is to: 
 

Provide public recreation, benefit, and use in a manner that will preserve, 
develop, and enhance, so far as practicable, the recreation potential, and 
preserve the scenic, historic, scientific, and significant features of the area (NPS 
2000). 

 

Recreation Area Significance 
 
Park significance statements capture the essence of the NRA’s importance to the natural and 
cultural heritage of the United States of America. Significance statements do not inventory 
NRA resources; rather, they describe the NRA’s distinctiveness and help place the area within 
the regional, national, and international context. Defining significance helps NRA managers 
make decisions that preserve the resources and values necessary to accomplish the purpose of 
the NRA. 
 
The significance of Lake Mead NRA is as follows: 
 

Lake Mead NRA is the premiere inland water recreation area in the West with 
1.5 million surface acres, including 700 miles of shoreline on lakes Mead and 
Mohave. It represents superlative examples of the plants, animals, and physical 
geography of the Mojave Desert, Colorado Plateau, and Basin and Range 
geologic provinces. The NRA includes many regionally and nationally 
significant natural resource components, including populations of federally 
listed threatened and endangered species of animals, birds, fish, and plants. The 
area also represents a continuum of cultural resources from prehistoric to 
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historic sites, including several culturally sensitive areas with sacred and 
traditional significance to contemporary American Indians. 
 
Lake Mead NRA provides a wide variety of unique outdoor recreation 
opportunities ranging from warm water recreation to exploration of rugged and 
isolated backcountry, making it a wilderness NRA in an urbanizing setting. The 
area generates over $500 million directly for the local economy. Lake Mead 
NRA serves as a major focus in the western United States for public outdoor 
water recreation, which is at a premium in this desert environment. The area is 
within a day’s drive of 20 million people in the Los Angeles Basin and 2.7 million 
people in the Phoenix metropolitan area. Lake Mead is also within a 20-minute 
drive of the 1.1 million people in the Las Vegas valley, with up to 6,000 new 
residents per month and 30 million visitors per year, making Las Vegas one of 
the fastest growing communities and tourism destinations in the country (NPS 
2000). 

 

Recreation Area Mission 
 
NRA purpose describes the specific reason the NRA was established. Recreation area 
significance is the distinctive features that make the recreation area unique from any other. 
Together, purpose and significance lead to a concise statement—the mission of the recreation 
area. The mission statements describe conditions that exist when the legislative intent for the 
NRA is being met. 
 
The mission of Lake Mead NRA is to: 
 

Provide diverse inland water recreational opportunities in a spectacular desert 
setting for present and future generations (NPS 2000). 

 

PROJECT BACKGROUND, PREVIOUS PLANNING, SCOPING, AND VALUE ANALYSIS 

 

Previous Planning 
 
The proposed water and wastewater system rehabilitation project complies with the primary 
management objectives for Lake Mead NRA as stated in the approved General Management 
Plan (GMP) (NPS 1986). GMP management objectives include accommodation of increased 
visitor use while protecting the NRA’s most outstanding natural and cultural resources. 
 
The 2003 record of decision for the Lake Management Plan / Final Environmental Impact 
Statement for the management of water-based recreation within Lake Mead NRA describes 
the selected alternative for improving the management of Lakes Mead and Mohave to provide 
for the long-term protection of NRA resources while allowing a range of recreational 
opportunities for NRA visitors (NPS 2003). Under the selected alternative (alternative B), 
facility expansion could occur at Callville Bay, Echo Bay, Overton Beach, and Temple Bar 
developed areas at Lake Mead.  
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Scoping 
 
Scoping is an effort to involve agencies and the general public in determining issues to be 
addressed in this environmental assessment. Scoping is used to determine important issues to 
be given detailed analysis in the environmental assessment and eliminate issues not requiring 
detailed analysis; allocate assignments among the interdisciplinary team members and/or other 
participating agencies; identify related projects and associated documents; identify permits, 
surveys, consultations, etc., required by other agencies; and create a schedule that allows 
adequate time to prepare and distribute the environmental assessment for public review and 
comment before a final decision is made. Scoping includes any interested agency, or any 
agency with jurisdiction by law or expertise (including the state historic preservation office 
(SHPO) and American Indian tribes) to obtain early input. 
 
Staff of Lake Mead NRA and resource professionals of the National Park Service, Denver 
Service Center, conducted internal scoping. This interdisciplinary process defined the purpose 
and need, identified potential actions to address the need, determined the likely issues and 
impact topics, and identified the relationship of the proposed action to other planning efforts 
at Lake Mead NRA. 
 
A press release (appendix A) initiating scoping and describing the proposed action was issued 
on March 19, 2004. Comments were solicited during a public scoping period that ended 
April 22, 2004. No comments were received. The public and American Indian groups 
traditionally associated with the lands of Lake Mead NRA will also have an opportunity to 
review and comment on this environmental assessment.  
 
The National Historic Preservation Act, as amended (16 United States Code [USC] 470 
et seq.), NEPA, National Park Service Organic Act, NPS Management Policies (2001), 
Director’s Order – 12: Conservation Planning, Environmental Impact Analysis, and Decision-
making (2001), and Director’s Order – 28: Cultural Resources Management Guideline require 
the consideration of impacts on cultural resources, either listed in or eligible to be listed in, the 
National Register of Historic Places (NRHP). Consultation with the Arizona and Nevada 
SHPOs would occur prior to implementation of the project.  
 
The Nevada (Reno) and Arizona (Phoenix) offices of the U.S. Fish and Wildlife Service 
(USFWS) were contacted by letters dated June 24, 2004, to request a list of threatened and 
endangered species that may occupy habitats in and around the above-listed marinas 
(appendix B). In a response dated August 30, 2004, the Nevada office of the USFWS provided a 
species list for those species that might be found in Clark County, Nevada (appendix B). In a 
response dated August 9, 2004, the Arizona office of the USFWS provided a Web site address 
(http://arizonaes.fws.gov) from which a comprehensive list of federally threatened, 
endangered, or candidate species recorded from Mohave County, Arizona, could be accessed 
(appendix B).  
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ISSUES AND IMPACT TOPICS 

 

Issues 
 
Issues and concerns affecting this proposed action were identified from past National Park 
Service planning efforts, and input from state and federal agencies. The major issues are the 
conformance of the proposed action with the Lake Management Plan (NPS 2003) and General 
Management Plan (NPS 1986) and potential impacts to soils, vegetation, wildlife, threatened 
and endangered species and other species of concern, historic structures and historic districts, 
cultural landscapes, floodplains and water quality, visitor experience, health and safety, and 
NRA operations. 
 
NEPA calls for an examination of the impacts on all components of affected ecosystems and is 
the charter for the protection of the environment. NEPA requires federal agencies to use all 
practicable means to restore and enhance the quality of the human environment and to avoid 
and minimize any possible adverse effects of their actions on the environment. The preferred 
alternative was developed to minimize the impact to natural and cultural resources and visitor 
experience, while protecting water quality and health and safety and enhancing NRA, 
operations. Measures to prevent the introduction of invasive species and programs to reclaim 
impacted habitat would be implemented. Issues and mitigation measures are included in the 
rationale for selection of impact topics for further consideration or for dismissal from further 
consideration discussed below.  
 

Derivation of Impact Topics 
 
Specific impact topics were developed for discussion focus, and to allow comparison of the 
environmental consequences of each alternative. These impact topics were identified based on 
federal law, regulations, and executive orders; NPS Management Policies (2001); and National 
Park Service knowledge of limited or easily impacted resources. A brief rationale for the 
selection of each impact topic is given below, as well as the rationale for dismissing specific 
topics from further consideration. 
 

Impact Topics Included in this Environmental Assessment 
 

Soils 
 
Disturbances under the preferred alternative would include disturbance through removal, 
stockpiling, and redistribution of soils in areas where pipeline is to be replaced or added; 
increased compaction in some areas; and a potential for soil erosion. Since soil disturbances 
would occur, soils are addressed in detail in the environmental assessment. 
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Vegetation 
 
National Park Service policy is to protect the components and processes of naturally occurring 
biotic communities, including the natural abundance, diversity, and ecological integrity of 
plants (NPS 2001). Water and wastewater system rehabilitation under the preferred alternative 
would involve ground-disturbing activities with the potential to affect vegetation. In addition, 
the no-action alternative could affect vegetation through continued leaking water and 
wastewater; therefore, vegetation is addressed in detail in the environmental assessment. 
 

Wildlife 
 
National Park Service policy is to protect the components and processes of naturally occurring 
biotic communities, including the natural abundance, diversity, and ecological integrity of 
animals (NPS 2001). Under the no-action alternative, wildlife could be affected through 
continued leaking wastewater. Water and wastewater system rehabilitation under the 
preferred alternative also would involve ground-disturbing activities with the potential to 
affect wildlife or their habitat; therefore, wildlife is addressed in detail in the environmental 
assessment. 
 

Threatened and Endangered Species and Species of Concern and Designated Critical 
Habitat 
 
The Endangered Species Act (1973), as amended, requires an examination of impacts on all 
federally listed threatened or endangered species. National Park Service policy also requires 
examination of the impacts on federal candidate species, as well as state-listed threatened, 
endangered, candidate, rare, declining, and sensitive species. Based on the list obtained from 
the USFWS (appendix B), threatened or endangered species, specifically the desert tortoise, 
razorback sucker, and bonytail chub, could be affected by both of the action alternatives. In 
addition, there is designated critical habitat for both the razorback sucker and the bonytail 
chub in Lake Mead and Lake Mohave in the vicinity of the proposed activities. Therefore, this 
impact topic is addressed in detail in the environmental assessment. 
 

Historic Structures and Districts  
 
The National Historic Preservation Act, as amended in 1992 (16 USC 470 et seq.), NEPA, the 
National Park Service Organic Act, NPS Management Policies (2001), Director’s Order – 12: 
Conservation Planning, Environmental Impact Analysis and Decision-making (2001), and 
Director’s Order – 28: Cultural Resources Management Guideline require the consideration of 
impacts on cultural resources, either listed in or eligible to be listed in the NRHP.  
 
The undertakings described in this document are subject to section 106 of the National 
Historic Preservation Act, under the terms of the 1995 Servicewide Programmatic Agreement 
among the National Park Service, the Advisory Council on Historic Preservation, and the 
National Conference of State Historic Preservation Officers. Although the proposed project 
meets the condition for Programmatic Exclusion to the Servicewide Programmatic Agreement, 
the environmental assessment would be submitted to the Arizona and Nevada SHPOs for 



INTRODUCTION 

8 

review and comment during the public review period. In addition, through a separate 
submittal, in accordance with the Servicewide Programmatic Agreement, the National Park 
Service would provide information on the project impacts to the Arizona and Nevada SHPOs. 
 
There are a number of buildings and one structure that are potentially individually eligible for 
listing on the NRHP is within the area of potential effect. They are all intact Mission 66 
resources potentially eligible on the national or state level. There are three historic districts 
within the area of potential effect. All are potentially eligible for listing in the NRHP as 
elements of the National Park Service Mission 66 development program. Lake Mead NRA 
manages potentially eligible resources as eligible. The proposed pipeline replacements would 
result in digging and trenching within the eligible historic districts and adjacent to some 
eligible historic buildings. For this reason, historic structures and districts is addressed in detail 
in the environmental assessment. 
 

Cultural Landscapes  
 
As described by the National Park Service Cultural Resources Management Guideline 
(Director’s Order – 28), a cultural landscape is, 
 

“. . .a reflection of human adaptation and use of natural resources and is often 
expressed in the way land is organized and divided, patterns of settlement, land 
use, systems of circulation, and the types of structures that are built. The 
character of a cultural landscape is defined both by physical materials, such as 
roads, buildings, walls, and vegetation, and by use reflecting cultural values and 
traditions.” 

 
The three historic districts are also defined as cultural landscapes. The proposed project could 
result in impacts to cultural landscape features such as pavement, curbing, walls, and 
vegetation. For this reason, cultural landscapes is addressed in detail in the environmental 
assessment.  
 

Water Quality 
 
The 1972 Federal Water Pollution Control Act, as amended by the Clean Water Act of 1977, is 
a national policy to restore and maintain the chemical, physical, and biological integrity of the 
nation’s waters; to enhance the quality of water resources; and to prevent, control, and abate 
water pollution. NPS Management Policies (2001) provide direction for the preservation, use, 
and quality of water in national park units. The existing conditions have the potential to impact 
water quality and the proposed construction activities could also impact water quality; 
therefore, water quality is addressed in detail in the environmental assessment. 
 

Visitor Experience 
 
Short-term effects to visitor experience would be expected during project construction in the 
form of temporary unavailability of water and wastewater services (affecting comfort stations, 
pump-out stations, and potentially commercial services availability). Since construction 
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activities could affect visitor experience within developed areas where water and wastewater 
system rehabilitation is taking place; visitor experience is addressed in detail in the 
environmental assessment. 
 

Health and Safety 
 
Public safety and worker safety could potentially be affected by selection of either the no-
action or preferred alternatives through ongoing concerns with the availability of fresh water 
and fire fighting supply in some locations, and the potential for water pollution as a result of 
the deteriorated wastewater collection system in some locations; therefore, health and safety is 
addressed in detail in this environmental assessment. 
 

NRA Operations  
 
NRA operations could potentially be affected by selection of either the no-action or preferred 
alternatives. NRA operations would suffer if water for fire fighting was not available or if NRA 
staff would be burdened with frequent repairs to water or wastewater systems. Therefore, 
NRA operations are addressed in detail in this environmental assessment.  
 

Impact Topics Dismissed from Further Analysis 
 

Air Quality 
 
The 1963 Clean Air Act provides that the federal land manager (the assistant secretary for fish 
and wildlife and parks and the NRA superintendent) has an affirmative responsibility to protect 
the NRA’s air quality-related values (including visibility, plants, animals, soils, water quality, 
cultural and historic resources and objects, and visitor health) from adverse air pollution 
impacts. Section 118 of the 1963 Clean Air Act requires the NRA to meet all federal, state, and 
local air pollution standards. Section 176(c) of the 1963 Clean Air Act requires all federal 
activities and projects to conform to state air quality implementation plans to attain and maintain 
national ambient air quality standards. NPS Management Policies (2001) address the need to 
analyze potential impacts to air quality during NRA planning.  
 
Lake Mead NRA is classified as a class II air quality area under the Clean Air Act, as amended.  
Should the preferred alternative be selected, local air quality would be temporarily affected by 
dust and vehicle emissions. Operating equipment and hauling construction material during the 
construction phase would result in increased vehicle exhaust and emissions. Hydrocarbons, 
nitrogen oxide, and sulfur dioxide emissions would be rapidly dissipated. In addition, to reduce 
construction equipment emissions, the NRA would apply appropriate mitigating measures, 
which limit idling of construction vehicles. 
 
Fugitive dust plumes from construction equipment would intermittently increase airborne 
particulates in the area near the construction site, but loading rates are not expected to be 
considerable. To mitigate these effects, such activity would be coupled with water sprinkling to 
reduce dust and airborne particulates. 
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Overall, there would be a slight and temporary degradation of local air quality due to dust 
generated from construction activities and emissions from construction equipment. These 
effects would last only as long as construction occurred and the NRA’s overall class II air 
quality would not be affected by the proposal; impacts would be negligible and short term. 
Therefore, air quality was dismissed from further analysis as an impact topic in the 
environmental assessment. 
 

Ethnographic Resources  
 
The National Park Service defines ethnographic resources as any, 
 

“. . .site, structure, object, landscape, or natural resource feature assigned traditional 
legendary, religious, subsistence, or other significance in the cultural system of a group 
traditionally associated with it” (Director’s Order – 28: Cultural Resources 
Management Guideline, p. 191). 

 
The lands of Lake Mead NRA are traditionally associated with approximately 20 Indian tribes: 
Ak-Chin Indian Community, Chemehuevi Band of the Southern Paiute, Colorado River Indian 
Tribes, Fort Mojave Tribe, Fort Yuma Quechan, Gila River Indian Community, Havasupai, 
Hopi Tribe, Hualapai, Kaibab Paiute, Las Vegas Band of the Southern Paiute, Moapa Band of 
the Southern Paiute, Mohave, Navajo Nation, Pahrump Band of the Southern Paiute, Paiute 
Indian Tribes of Utah, Salt River Pima – Maricopa Indian Community, Shivwits Band of 
Paiutes, Yavapai, and Zuni. Each tribe was apprised by letter of the proposed action. There are 
no known ethnographic resources in the areas of potential effect and none of the tribes 
evinced any concerns about the proposed project. Copies of the environmental assessment will 
be forwarded to each associated tribe for review and comment. If the tribes subsequently 
identify the presence of ethnographic resources, appropriate mitigation measures would be 
undertaken in consultation with the tribes. The location of ethnographic sites would not be 
made public. In the unlikely event that human remains, funerary objects, sacred objects, or 
objects of cultural patrimony are discovered during construction, provisions outlined in the 
Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001) would be 
followed. Because there are no known ethnographic resources within the areas of potential 
effect, ethnographic resources was dismissed from further analysis as an impact topic in the 
environmental assessment. 
 

Archeological Resources 
 
There is a diffuse lithic scatter within the area of potential effect of the proposed action: site 
NV DD:15:8 (ASM). The site is mainly confined to ridgetops. A second site (26CK2375) is a 
lithic scatter spread over 13 loci and is mainly confined to hillsides with no artifacts on the flat 
ridgetops. Both areas have been previously documented. All areas affected by the proposed 
action have been subjected to pedestrian survey. It is unlikely that any subsurface artifacts 
would be present because the entire site is sitting on a soil known as the Huevi-Badland 
formation, which has been exposed for more than 10, 000 years.  
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Most construction would take place in previously disturbed areas. No artifacts were found 
during the pedestrian survey in the disturbed area where construction would take place. An 
archeologist would monitor construction in previously undisturbed areas. Any impact to 
archeological resources would be negligible. 
 
Any unknown sites encountered during the project would be subjected to mitigation described 
in “Mitigation Measures for the Preferred Alternative.” Since any effects to archeological 
resources would be negligible at most, this topic was dismissed from further analysis as an 
impact topic in the environmental assessment. 
 

Museum Objects 
 
Museum collections include prehistoric and historic objects, artifacts, works of art, archival 
documents, and natural history specimens. Replacement of the NRA’s water distribution and 
sewer collection systems would have no effect upon the NRA’s museum collections. 
Therefore, museum collections were dismissed from further analysis as an impact topic in the 
environmental assessment. 
 

Indian Trust Resources 
 
Secretarial Order 3175 requires that any anticipated impacts to Indian trust resources from a 
proposed project or action by Department of the Interior agencies be explicitly addressed in 
environmental documents. The federal Indian trust responsibility is a legally enforceable 
fiduciary obligation on the part of the United Sates to protect tribal lands, assets, resources, 
and treaty rights, and it represents a duty to carry out the mandates of federal law with respect 
to American Indian and Alaskan Native tribes. There are no Indian trust resources in Lake 
Mead NRA. The lands comprising the NRA are not held in trust by the Secretary of the 
Interior for the benefit of Indians due to their status as Indians. Therefore, Indian trust 
resources was dismissed from further analysis as an impact topic in the environmental 
assessment. 
 

Wetlands 
 
Executive Order 11990 (Protection of Wetlands) requires an examination of impacts to 
wetlands. There are no jurisdictional or NPS-defined wetlands within the project area based 
on site observations and review of previous Lake Mead NRA documentation. Therefore, 
wetlands was dismissed from further analysis as an impact topic in the environmental 
assessment. 
 

Prime and Unique Farmland 
 
In 1980, the Council on Environmental Quality directed federal agencies to assess the effects of 
their actions on farmland soils classified as prime or unique by the United States Department 
of Agriculture, Natural Resources Conservation Service. Prime or unique farmland is defined 
as soil, which particularly produces general crops such as common foods, forage, fiber, and oil 
seed; unique farmland produces specialty crops such as fruits, vegetables, and nuts. There are 
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no prime or unique farmlands associated with the project area based on site observations and 
review of Lake Mead NRA documentation; therefore, prime and unique farmland was 
dismissed from further analysis as an impact topic in the environmental assessment. 
 

Ecologically Critical Areas, Wild and Scenic Rivers, Other Unique Natural Areas 
 
No areas within the project corridor are designated as ecologically critical areas, nor are there 
any existing or potential wild and scenic rivers within the project area. Lake Mead NRA is an 
important natural area, but the proposed action would not threaten the associated qualities 
and resources that make the NRA unique; therefore, this topic was dismissed from further 
analysis as an impact topic in the environmental assessment. 
 

Geology and Geologic Hazards 
 
Although ground-disturbing activities would occur under the preferred alternative, impacts to 
the geology in the project area are not anticipated, nor would geologic hazards (e.g., faults and 
seismic activity such as earthquakes) be anticipated to affect the project. Therefore, geology 
and geologic hazards was dismissed from further analysis as an impact topic in the 
environmental assessment. 
 

Floodplains  
 
Executive Order 11988 (Floodplain Management) requires examination of impacts to flood-
plains and potential risks involved in placing facilities within floodplains. NPS Management 
Policies (2001), Director’s Order – 2: Planning Guidelines, and Director’s Order – 12: 
Conservation Planning, Environmental Impact Analysis, and Decision-making provide 
guidelines for proposed actions in floodplains. Although some construction work would occur 
in floodplains, the effect would be minimal and short term and would not impact the 
configuration and carrying capacity of the floodplain. All pipelines placed or replaced in the 
floodplain would be buried and impacts to floodplains would be short term and negligible. 
Therefore, floodplains was dismissed from further analysis as an impact topic in the 
environmental assessment.  
 

Environmental Justice 
 
Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations) requires all agencies to incorporate environmental 
justice into their missions by identifying and addressing disproportionately high and adverse 
human health or environmental effects of their programs and policies on minorities and low-
income populations or communities. No alternative under consideration would have health or 
environmental effects on minorities or low-income populations or communities as defined in 
the Environmental Protection Agency’s Draft Environmental Justice Guidance (July 1996). 
Therefore, environmental justice was dismissed from further analysis as an impact topic in the 
environmental assessment. 
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Scenic Resources 
 
In an evaluation of scenic quality, both the visual character and visual quality of a viewshed are 
considered. A viewshed comprises the limits of the visual environment associated with the 
preferred alternative. During construction, impacts would result from the presence of 
construction equipment, and possibly dust, but they would be short term and occur mostly 
within the existing developed areas. Two new water tanks would be added as permanent 
features on the landscape; one at Cottonwood Cove and the other at Echo Bay. The tank at 
Cottonwood Cove would be placed adjacent to an existing above-ground tank and would, 
therefore cause negligible additional intrusion on the existing scenic quality. The tank at Echo 
Bay is located on the top of a hill and would be buried except for several feet that would 
remain above ground. Because of the tank’s location on the top of a hill and the fact that the 
tank would be mostly buried and not visible to those below the hill, impacts to the scenic 
quality upon completion of construction would be negligible. The road that leads to the tank 
would be visible from the access road to Echo Bay, but would not interfere with any of the 
scenic views of the lake. Therefore, scenic resources was dismissed from further analysis as an 
impact topic in the environmental assessment. 
 

Soundscapes 
 
In accordance with NPS Management Policies (2001) and Director’s Order – 47: Sound 
Preservation and Noise Management, an important part of the National Park Service mission 
is preservation of natural soundscapes associated with national park units. Natural sound-
scapes exist in the absence of human-caused sound. The natural ambient soundscape is the 
aggregate of all the natural sounds that occur in park units, together with the physical capacity 
for transmitting natural sounds. Natural sounds occur within and beyond the range of sounds 
that humans can perceive and can be transmitted through air, water, or solid materials. The 
frequency, magnitude, and duration of human-caused sound considered acceptable varies 
among National Park Service units, as well as potentially throughout each park unit, being 
generally greater in developed areas and less in undeveloped areas. Noise associated with 
water and wastewater system rehabilitation would be short term and localized, and 
construction activities would be scheduled so as to minimize effects on visitor experience. 
Water and wastewater system rehabilitation would not result in a measurable increase in noise 
in developed areas; therefore, soundscapes was dismissed from further analysis as an impact 
topic in the environmental assessment. 
 

Lightscapes 
 
In accordance with NPS Management Policies (2001), the National Park Service strives to 
preserve natural ambient landscapes, which are natural resources and values that exist in the 
absence of human-caused light. Since most of the activities associated with the water and 
sewerline work would occur in developed areas already subject to artificial lighting, and since 
most of the work would occur during daylight hours, lightscapes would not be affected by the 
proposed action; therefore, lightscapes was dismissed from further analysis as an impact topic 
in the environmental assessment. 
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Socioeconomic Environment and Land Use 
 
Neither the no-action or preferred alternatives would change local or regional land use, nor 
would it appreciably affect local businesses outside Lake Mead NRA. Implementation of the 
preferred alternative could provide a negligible beneficial impact to the economies of Boulder 
City, Henderson, or Las Vegas (e.g., increased employment opportunities for the construction 
work force and revenues for local businesses and government related to construction activity). 
The duration of construction activity for the preferred alternative would be February 2006 
through August 2007. Benefits to the local economy would be temporary, lasting only during 
construction, and negligible overall. Improvements to water and wastewater systems would 
result in occasional temporary, short-term, negligible, adverse impacts to concessions within 
the NRA during construction, and long-term, negligible, beneficial impacts as a result of the 
improvements. Therefore, socioeconomics was dismissed from further analysis as an impact 
topic in the environmental assessment. 
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PREFERRED ALTERNATIVE AND OTHER ALTERNATIVES  

 

INTRODUCTION 

 
The alternatives section describes two management alternatives for rehabilitation of water and 
wastewater systems at Lake Mead NRA. Alternatives for this project were developed to resolve 
environmental, public health and safety, and NRA operations issues. 
 
The no-action alternative describes the continuation of present management, operation, and 
current conditions. It does not imply or direct discontinuing the present action or removing 
existing uses, developments, or facilities. The no-action alternative provides a basis for comparing 
the management direction and environmental consequences of the preferred alternative. Should 
the no-action alternative be selected, the National Park Service would respond to future needs 
and conditions associated with the water and wastewater systems at Lake Mead NRA without 
major actions or changes in course. 
 
The preferred alternative presents the National Park Service proposed action and defines the 
rationale for the action in terms of resource protection and management; and visitor and 
operational use, costs, and other applicable factors.  
 
Additional alternatives considered and dismissed from detailed analysis are also discussed in 
this section. A summary table comparing the environmental consequences of each alternative 
is presented at the end of the alternatives section. 
 

ALTERNATIVE A: NO-ACTION ALTERNATIVE 

 
The no-action alternative would continue existing conditions for water and wastewater 
systems at Lake Mead NRA. Existing waterlines and sewerlines, manholes, valves, and fire 
hydrants would remain in use in their current configuration. Additional fire hydrants, 
backflow prevention devices, and hose bibs would not be installed. Pipe breaks, low or high 
pressure problems, and nonworking valves would continue to plague the systems. Water loss 
through leakage and pipe breaks would continue. Both the water and sewer systems would 
continue to be out of compliance with federal and state regulations. 
 
The no-action alternative would include short-term, minor repairs or improvements for the 
water and wastewater systems that would comprise routine maintenance or emergency repairs. 
 

ALTERNATIVE B: PREFERRED ALTERNATIVE 

 
Alternative B is the National Park Service preferred alternative. The preferred alternative 
presents the National Park Service proposed action and defines the rationale for the action in 
terms of resource protection and management, visitor and operational use, and costs. Under 
alternative B, the aging and deteriorating water system would be upgraded, replacing existing 
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lines and adding new lines, increasing system efficiencies and adding water meters to manage 
water usage, providing additional water storage to meet demands and to provide an adequate 
supply for fire fighting, increasing and replacing fire hydrants for adequate fire fighting, adding 
backflow prevention devices to meet code requirements, and replacing existing flood 
irrigation with drip irrigation to promote water conservation. Alternative B would also include 
upgrades to the aging and deteriorating wastewater collection system including replacing 
pipelines, adding and replacing manholes, realigning certain portions of the line to enhance 
gravity flow, increasing the capacity of certain lines, and other changes to improve operational 
efficiency and reliability of the wastewater collection system. No changes in water use are 
expected from the alternative B. 
 

OVERVIEW 

 
The National Park Service is proposing to replace water distribution systems and sewer 
collection systems at eight developed marinas throughout the NRA including Boulder Beach, 
Callville Bay, Cottonwood Cove, Echo Bay, Katherine Landing, Las Vegas Bay, Overton Beach, 
and Temple Bar. Temple Bar and Katherine Landing are in Mohave County, Arizona; the other 
six sites are in Clark County, Nevada (see figure 1).  
 
The water distribution systems (hereafter referred to as “water systems”) serve eight to nine 
million visitors annually. The water systems at these eight marinas are old and deteriorated, fail 
on a regular basis, do not function adequately for fire safety, do not comply with fire and 
plumbing codes, and are currently operated in violation of the regulations governing public 
water systems for the state of Nevada (NPS 2004b). The improvements would serve to update 
the existing water lines, but are not in response to additional identified uses or the ability to 
provide additional supplies to current users, except in the case of fire fighting where additional 
hydrants would provide additional supplies of water, as needed. 
 
The sewer collection systems (hereafter referred to as “sewer systems”) also serve eight to nine 
million visitors annually. The gravity sewer mains perform the critical function of collecting 
sanitary wastes in the developed areas; the force mains carry that sewage to the wastewater 
treatment facilities. Recent hydro-flushing and videotaping of the sewer systems documented 
that portions are in an advanced stage of deterioration, suffering from corroded pipes, failing 
manholes, and leakage throughout the NRA (NPS 2004c). The sewer collection systems handle 
human wastewater from various sources. The sewer system is a closed system that does not 
include any stormwater drainage. Stormwater drainage is a separate system and is not being 
affected by the proposed project. 
 

General Description of Line/Component Replacement and Addition 
 
Disturbance areas presented below represent worst-case estimates. Where the condition of 
lines is unknown, they are assumed to need replacement. Testing of the lines would be used to 
determine actual replacement lengths. In addition, some pipeline can be replaced by slip lining 
or placing a new pipeline inside of the existing pipeline. The disturbance required for slip 
lining is significantly less than for full pipeline replacement; however, slip lining is not 
appropriate in all situations. 
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Replacement, rehabilitation, and augmentation of the existing water and sewer systems would 
have a number of work elements in common, both between the two processes and among the 
eight action areas. Those common activities are described here; specific information unique to 
each developed area is provided below.  
 
Major components of work proposed on the water system would include: 
 
� replacing aged and deteriorated water lines 
� replacing aged and deteriorated mains 
� replacing aged and inoperable mainline valves 
� adding additional valves 
� upgrading the size of existing mains to meet code requirements 
� adding new mains to increase system efficiency and reliability, reducing outages 
� adding additional fire hydrants to meet code requirements 
� adding additional metering to better manage water usage 
� adding additional water storage (tanks) to meet flow demand requirements 
� adding and upgrading backflow prevention devices to meet current code requirements 
� replacing existing campground surface flood irrigation systems with subsurface drip 

irrigation systems 
 
Major components of work proposed on the sewer system would include: 
 
� replacing aged and deteriorated force mains 
� replacing or rehabilitating deteriorated manholes 
� replacing deteriorated manhole frames and covers 
� replacing or relining existing deteriorated gravity sewerlines 
� providing odor control for vented sewer gases at selected locations 
� realigning selected sections of existing gravity sewerlines 
� increasing the capacity of selected gravity lines  
� providing other miscellaneous upgrades to improve the reliability and efficiency of the 

sewer system 
 

Common work elements would include excavation of the old lines and other components 
(e.g., valves, manholes, cleanouts, etc.), removal and disposal of old piping and other 
components, installation of new lines and components, and backfill and compaction after 
placement of the new lines and components. Reclamation of the disturbance by topsoil 
replacement and reseeding with native species would also occur. In locations where existing 
foliage contributes to the cultural landscape, vegetation would be replaced in-kind. Some 
portions of pipeline would be abandoned in place by cutting the pipe and sealing the ends. In 
addition, some pipeline to be replaced would not be removed, but rather would be abandoned 
in place using the same method previously described. 
 
For purposes of this environmental assessment, it is assumed that a backhoe would be used to 
excavate old lines and elements, and to cut trenches for new overland routes. The impact area 
is assumed to be a 25-foot width with the pipeline lying approximately in the center of the 25-
foot disturbance. Thus, each foot of line to be replaced/installed is estimated to require 25-
square feet of impact area. 
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Note that portions of the sewerline replacement would be accomplished by slip lining the 
existing pipe (slipping a new pipe into the existing pipe). Slip lining would minimize the 
disturbance since the entire length of pipe would not need to be excavated. The exact 
locations where slip lining is feasible have not yet been identified. For purposes of this 
environmental assessment, no slip lining has been assumed so disturbance acreage presented 
in this document are the worst-case areas and actual disturbance is likely to be less than that 
presented. 
 
The project is planned to be executed in two phases. The target dates for the proposed work 
under phase I (Temple Bar, Katherine Landing, and Cottonwood Cove) are beginning 
February 2006, with completion by the end of August 2007. The target dates for proposed 
work under phase II (Boulder Beach, Las Vegas Bay, Callville Bay, Echo Bay, and Overton) are 
beginning February 2007, with completion by August 2008. 
 
A summary of activities to occur at each of the eight developed areas is presented below. 
Ground-disturbing activities for force main and gravity sewerline replacements would take 
place principally in the location of the existing sewer system. Very limited sewer system work 
would take place in areas that have not been previously disturbed. However, there are several 
small lengths of new sewerline. There are numerous lengths of new waterline. Any new 
disturbance that is not within current impact areas (e.g., paved areas or packed gravel) is 
considered new disturbance in this environmental assessment.  
 
Installation of the utilities in the 1950s and 1960s resulted in disturbance including trenching, 
installation, backfilling, and associated activities such as staging. Because many of these areas 
have not been re-disturbed since the original installation, these areas have returned to a 
relatively natural state. Disturbance in these areas is referred to as re-disturbance in this 
environmental assessment. Permanent disturbance are areas that would be disturbed as part of 
this project and would not be reclaimed. New disturbance, re-disturbance, and permanent 
disturbance areas are summarized in table 1, following the descriptions by project area. 
Disturbance area, either new or replacement disturbances, within the paved/built environ-
ments of the marinas and associated developed areas (referred to as “currently disturbed 
areas”) are not included in table 1. Note that all numbers presented in this environmental 
assessment represent initial worst-case scenarios for lengths of pipeline to be installed and/or 
replaced. Additional testing will be conducted to determine final requirements for new or 
replacement lines and the actual disturbance associated with pipeline installation and replace-
ment would likely be less than the worst-case figures presented in this environmental 
assessment. 
 

Boulder Beach 
 
Sewerline improvements for Boulder Beach would include replacement of approximately 
15,000 feet of sewerline, approximately 8,000 feet of force main, and 1,000 feet of new 
sewerline would be placed. Spot repair would occur in four pipe segments. New manholes 
would be installed in three locations. Manholes would be replaced in 44 locations and 57 
manholes would be repaired. For the water distribution system, approximately 12,060 feet of 
new pipeline would be installed and approximately 5,060 feet of pipeline would be replaced, 30 
new fire hydrants would be installed and 9 fire hydrants would be replaced, 6 new backflow 
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prevention devices would be installed and 9 backflow prevention devices would be removed, 
and 36 new water meters would be installed. Repairs or adjustments would occur to 14 existing 
meters. 
 
New Disturbance in Previously Undisturbed Areas: Approximately 610 feet of new waterline 
would be placed in previously undisturbed areas. The majority of the new waterline would be 
placed to access the nursery facility, maintenance facility, and the old horse corral. 
 
Re-disturbance: Approximately 6,530 feet of sewerline and 7,000 feet of sewer force main 
would be replaced in existing locations. Approximately 580 feet of waterline would be 
replaced in existing locations. These areas were disturbed for placement of the original line, 
but have revegetated and have not been disturbed since original placement. 
 

 
FIGURE 2. PIPELINE ROUTE OVER PREVIOUSLY UNDISTURBED GROUND TO NPS HOUSING AREA 

 
Permanent Disturbance: There is no new permanent disturbance proposed at Boulder Beach 
for either the waterlines or sewerlines. 
 
Work in Currently Disturbed Areas: The remainder of new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The replacement of approximately 8,470 feet of replacement sewerline 
and 1,000 feet of new sewerline would occur in highly disturbed zones. For waterlines, the 
remaining 12,010 feet of new waterline and 4,480 feet of replacement waterline would be 
installed in highly disturbed areas (figure 3). 
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Proposed ground-disturbing activities range from approximately 500 feet to approximately 
1,500 feet from the lake high-water line. 
 

 
FIGURE 3. EXISTING DISTURBANCE WHERE A NEW WATERLINE WOULD BE INSTALLED AT BOULDER BEACH 

 

Callville Bay 
 
Sewerline improvements for Callville Bay would include replacement of approximately 600 
feet of sewerline and 1,600 feet of force main. One new manhole would be installed. Manholes 
would be replaced in 14 locations and 22 manholes would be repaired. For the water 
distribution system, approximately 3,600 feet of new pipeline would be installed, and 9 new 
fire hydrants, 22 new backflow prevention devices, and 7 new water meters would be installed. 
Repairs or adjustments would occur to 14 existing meters and 7 fire hydrants. 
 
New Disturbance in Previously Undisturbed Areas: There would be no water or sewerline 
placement in previously undisturbed areas.  
 
Re-disturbance: Approximately 500 feet of new waterline would be installed in locations of 
previous waterline placement that have revegetated since the original placement and have not 
been redisturbed.  
 
Permanent Disturbance: There would be no new permanent disturbance proposed at Callville 
Bay for either the waterlines or sewerlines. 
 
Work in Currently Disturbed Areas: All of the sewerline work and the remainder of the new 
waterline placement and line replacement would occur in disturbed areas that are paved or 
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packed gravel and have a high degree of disturbance. The installation or replacement of 
approximately 5,600 feet of sewerline and 1,620 feet of force main would occur in highly 
disturbed zones. For waterlines, the remaining 3,100 feet of new waterline would be installed 
in highly disturbed areas (figure 4). 
 

 
FIGURE 4. NEW WATERLINE TO BE PLACED IN PREVIOUSLY DISTURBED ROADWAY AREA 

 
Proposed ground-disturbing activities range from approximately 400 feet to 2,400 feet above 
the lake high-water line. 
 

Cottonwood Cove 
 
Sewerline improvements for Cottonwood Cove would include replacement of approximately 
7,400 feet of sewerline, installation of approximately 1,100 feet, and abandonment of approxi-
mately 1,200 feet. New manholes would be installed at four locations. Manholes would be 
replaced in 32 locations, 5 manholes would be repaired, and 3 manholes would be abandoned. 
For the water distribution system, approximately 12,720 feet of new pipeline would be 
installed, 21 new fire hydrants, 27 new backflow prevention devices, and 19 new water meters 
would be installed. Repairs or adjustments would occur to 7 existing meters and 9 fire 
hydrants. Five existing backflow prevention devices would be removed. 
 
New Disturbance in Previously Undisturbed Areas: Approximately 190 feet of new sewerline 
would be placed in previously undisturbed areas. There would be no new waterline placement 
in previously undisturbed areas. 
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Re-disturbance: Approximately 170 feet of existing sewerline would be replaced. Approxi-
mately 1,460 feet of new waterline would be placed in existing trenches. These trenches have 
not been disturbed for many years and the vegetation has re-established (figure 5). 
 

 
FIGURE 5. EXISTING WATERLINE REPLACEMENT IN EXISTING TRENCH FROM WATER TANK IN AREA WHERE 

VEGETATION HAS RE-ESTABLISHED AND PIPELINE ROUTE IS NOT DETECTABLE 

 
Permanent Disturbance: A new 400,000-gallon water tank is proposed at Cottonwood Cove, 
adjacent to the existing 200,000-gallon tank. 
 
Work in Currently Disturbed Areas: The remainder of new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The installation or replacement of approximately 8,140 feet of sewerline 
would occur in highly disturbed zones. For waterlines, the remaining 11,260 feet of new 
waterline would be installed in highly disturbed areas.  
 
Proposed ground-disturbing activities range from approximately 200 feet to approximately 
4,000 feet from the lake high-water line. 
 

Echo Bay 
 
Sewerline improvements for Echo Bay would include placement of 300 feet of new line, 
replacement of approximately 5,500 feet of sewerline, spot repair of approximately 40 feet, and 
replacement of approximately 2,500 feet of force main. New manholes would be installed at 
two locations. Manholes would be replaced in 16 locations, 30 manholes would be repaired. 
For the water distribution system, approximately 13,500 feet of new pipeline, 12 new fire 



Overview 

23 

hydrants, 27 new backflow prevention devices, and 12 new water meters would be installed. 
Repairs or adjustments would occur to 14 existing meters, and 9 fire hydrants. Five backflow 
prevention devices would be removed. 
 
New Disturbance in Previously Undisturbed Areas: A new waterline to the new tank would be 
installed. The new waterline primarily follows the roadway prism where the trenching will 
occur; however, there is a short (approximately 350 foot section) that will be installed overland 
in a previously undisturbed area.  
 
Re-disturbance: Approximately 2,000 of sewerline and 790 feet of force main would be 
replaced. Although the replacement would be in the same trench as the existing line, the area 
has not been disturbed for many years and vegetation has become re-established. Approxi-
mately 750 feet of new waterline would be installed in the same trench as an existing line 
running from the area of the existing water tank and pump house to the main access road. 
Although the line would be installed in an area that was previously disturbed for the existing 
line placement, the area has not been disturbed in many years and is revegetated.  
 
Permanent Disturbance: A new 250,000-gallon water storage tank would be installed north of 
the road (figure 6). The disturbance area for the new tank has been estimated at 0.5 acre of 
permanent disturbance. The new tank would be buried so that only the top of the tank would 
be above ground and, since the tank would be buried on a hilltop, the tank would not be visible 
in the surrounding lower areas. 
 

 
FIGURE 6. AREA WHERE NEW WATER TANK WOULD BE INSTALLED 
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To access the new water tank, two options would be considered for the access road. The first 
option is uphill from the main road, paralleling the waterline for a distance. This option is 
approximately 850 feet long. The second option is a road from the sewage lagoons, accessing 
the tank from the north. This road is approximately 1,800 feet in length. For purposes of 
calculating potential disturbance acreage for table 1, the second option is used as a worst case 
choice. 
 
Work in Currently Disturbed Areas: The remainder of the new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The installation or replacement of approximately 5,500 feet of sewerline 
and force main would occur in highly disturbed zones. For waterlines, the remaining 4,530 feet 
of new waterline would be installed in highly disturbed areas (figure 7). 
 
Proposed ground-disturbing activities range from approximately 400 feet to approximately 
2,000 feet from the lake high-water line. 
 

 
FIGURE 7. PIPELINE TO BE PLACED IN A CURRENTLY DISTURBED AREA ALONG THE EDGE OF THE PARKING LOT 

 

Katherine Landing 
 
Sewerline improvements for Katherine Landing would include approximately 1,200 feet of 
new sewerline, replacement of approximately 3,600 feet of sewerline, spot repair of approxi-
mately 180 feet, and replacement of approximately 1,300 feet of force main. New manholes 
would be installed at four locations. Manholes would be replaced in 15 locations and 48 
manholes would be repaired. For the water distribution system, approximately 14,920 feet of 
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new pipeline would be installed, as well as 13 new fire hydrants, 31 new backflow prevention 
devices, and 10 new water meters. Repairs or adjustments would occur to 18 existing meters, 
and 1 backflow prevention device would be removed. 
 
New Disturbance in Previously Undisturbed Areas: Approximately 100 feet of new waterline 
would be installed in a previously undisturbed area west of the south campground. 
 
Re-disturbance: Approximately 2,000 feet of existing sewerline would be replaced in areas that 
have been previously disturbed, but that have revegetated. Approximately 300 feet of new line 
would be placed west of the south campground in the same location as an existing line, but 
where the vegetation has re-established.  
 
Permanent Disturbance: There is no new permanent disturbance as a result of the sewerline or 
waterline work at Katherine Landing. 
 
Work in Currently Disturbed Areas: The remainder of new line placement and line replace-
ment would occur in disturbed areas that are paved or packed gravel and have a high degree of 
disturbance. The installation or replacement of 1,800 feet of sewerline would occur in highly 
disturbed zones. For waterline, the remaining 14,520 feet of new waterlines would be installed 
in highly disturbed areas.  
 

Las Vegas Bay  
 
Sewerline improvements for Las Vegas Bay would include replacement of approximately 2,860 
feet of sewerline. Manholes would be replaced in 17 locations and 16 manholes would be 
repaired. For the water distribution system, approximately 4,240 feet of new pipeline would be 
installed, as well as 8 new fire hydrants, 10 new backflow prevention devices, and 6 new water 
meters (figure 8). Repairs or adjustments would occur to 2 existing meters; 1 backflow 
prevention device would be replaced and 2 would be removed. 
 
New Disturbance in Previously Undisturbed Areas: Approximately 250 feet of new water 
pipeline would be installed in previously undisturbed areas around the covered boat storage. 
Approximately 630 feet of new waterline would be installed in an area that has not been 
disturbed, running from the junction with the new waterline south of the boat storage, 
eastward to the road. 
 
Re-disturbance: Approximately 2,000 feet of sewerline replacement would occur in areas that 
are not currently disturbed and where vegetation has re-established after the previous 
installation over 50 years ago. 
 
Permanent Disturbance: There is no new permanent disturbance as a result of the sewerline or 
waterline construction at Las Vegas Bay. 
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FIGURE 8. NPS RESIDENTIAL AREA WHERE WATER METERS WOULD BE ADDED, FIRE HYDRANTS REPLACED, AND A 

BACKFLOW PREVENTION DEVICE INSTALLED 

 
Work in Currently Disturbed Areas: The remainder of new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The installation or replacement of 800 feet of sewerline would occur in 
highly disturbed zones. For waterlines, the remaining 3,359 feet of new waterline would be 
installed in highly disturbed areas.  
 
Proposed ground-disturbing activities range from approximately 200 feet to approximately 
1,200 feet from the lake high-water line. 
 

Overton Beach 
 
Sewerline improvements for Overton Beach would include replacement of approximately 700 
feet of sewerline. Spot repair would occur for approximately 8 pipe sections. Four new 
manholes would be installed and 23 manholes would be repaired. For the water distribution 
system, approximately 2,850 feet of new pipeline would be installed, as well as 5 new fire 
hydrants, 13 new backflow prevention devices, and 6 new water meters. Repairs or 
adjustments would occur to 13 existing meters.  
 



Overview 

27 

New Disturbance in Previously Undisturbed Areas: Approximately 200 feet of new waterline 
would be installed in the area between the parking lot and the road leading to the trailer village. 
Approximately 280 feet of new line would be placed from the trailer waste station to the road. 
 
Re-disturbance: Approximately 250 feet of new waterline would be placed in the same area as 
an existing waterline, creating a re-disturbance from the boat repair area to the road. 
  
Permanent Disturbance: There would be no permanent disturbance as a result of the sewerline 
or waterline work at Overton Beach. 
 
Work in Currently Disturbed Areas: The remainder of the new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The installation or replacement of all sewerlines would take place in 
highly disturbed zones. For waterlines, the remaining 2,120 feet of new waterline would be 
installed in highly disturbed areas.  
 
Proposed ground-disturbing activities range from approximately 200 feet to approximately 
800 feet from the lake high-water line. 
 

Temple Bar 
 
Sewerline improvements for Temple Bar would include installation of approximately 200 feet 
of new sewerline, replacement of approximately 7,100 feet, spot repair of approximately 180 
feet, and abandonment of approximately 270 feet. Five manholes would be replaced, and 24 
manholes would be repaired. For the water distribution system, approximately 8,840 feet of 
new pipeline would be installed, as well as 9 new fire hydrants, 13 new backflow prevention 
devices, and 13 new water meters. Repairs would occur to 4 existing meters and 6 existing fire 
hydrants.  
 
New Disturbance in Previously Undisturbed Areas: Approximately 1,000 feet of new waterline 
would run from the employee trailer housing to the maintenance storage area. 
 
Re-disturbance: Approximately 2,000 feet of waterline running cross-country from the water 
storage tank to the amphitheater would be replaced. Approximately 2,300 feet of sewerline 
would be replaced for a line running cross-country from the visitor center / ranger station, past 
employee trailer housing to the parking area. Approximately 110 feet of sewerline would be 
replaced in an area that lies between the campground and trailer village. Approximately 240 
feet would be replaced between the trailer village and the National Park Service housing area. 
 
Permanent Disturbance: There would be no new permanent disturbance at Temple Bar as a 
result of the waterline and sewerline work. 
 
Work in Previously Disturbed Areas: The remainder of the new line placement and line 
replacement would occur in disturbed areas that are paved or packed gravel and have a high 
degree of disturbance. The installation or replacement of sewerlines in this highly disturbed 
zone would account for the remaining 4,650 feet. For waterlines, the remaining 5,840 feet of 
new waterline would be installed in highly disturbed areas.  
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Proposed ground-disturbing activities range from approximately 500 feet to approximately 
3,000 feet from the lake high-water line. 
 

TABLE 1. APPROXIMATE ACREAGE OF IMPACT FOR EACH PROJECT AREA 

Marina 
New Disturbance 

(Acres) 
Re-Disturbance 

(Acres) Total Acres 
Permanent 
Disturbance 

(Acres) 

Boulder Beach 0.4 8.1 9.5 0.0 

Callville Bay 0.0 0.3 0.3 0.0 

Cottonwood Cove 0.1 0.9 1.0 0.5 

Echo Bay 0.2 2.0 2.2 1.3 

Katherine Landing 0.1 1.3  1.4 0.0 

Las Vegas Bay 0.5 1.1 1.6 0.0 

Overton Beach 0.3 0.1 0.4 0.0 

Temple Bar 0.6 2.7 3.3 0.0 

TOTAL (acres) 2.2 16.5 19.7 1.8 
________________________________________ 

Impact acres include both water and sewer system work. 

 

Sustainability 
 
The National Park Service has adopted the concept of sustainable design as a guiding principle 
of facility planning and development. The objectives of sustainability are to design NRA 
facilities to minimize adverse effects on natural and cultural values, to reflect their environ-
mental setting, and to maintain and encourage biodiversity; to construct and retrofit facilities 
using energy-efficient materials and building techniques; to operate and maintain facilities to 
promote their sustainability; and to illustrate and promote conservation principles and 
practices through sustainable design and ecologically sensitive use. Essentially, sustainability is 
living within the environment with the least impact on the environment. The preferred 
alternative subscribes to and supports the practice of sustainable planning, design, and use of 
the water distribution and sewer collection systems at Lake Mead NRA. 
 

Staging Area 
 
Equipment for the water distribution and sewer collection systems improvements project 
would be stored in existing disturbed areas at Lake Mead NRA. Existing fenced maintenance 
yards would provide storage areas in each developed segment where improvements would 
occur. In addition, equipment could be stored along the existing work corridor, outside high 
visitor use areas. No staging areas would be located in previously undisturbed locations. 
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ENVIRONMENTALLY PREFERRED ALTERNATIVE 

 
In accordance with Director’s Order – 12, the National Park Service is required to identify the 
“environmentally preferred alternative” in all environmental documents, including environ-
mental assessments. The environmentally preferred alternative is determined by applying the 
criteria suggested in NEPA, which is guided by the Council on Environmental Quality. The 
Council on Environmental Quality provides direction that “[t]he environmentally preferred 
alternative is the alternative that will promote the national environmental policy as expressed 
in section 101 of NEPA, which considers: 
 

1. fulfilling the responsibilities of each generation as trustee of the environment for 
succeeding generations 

2. assuring for all generations safe, healthful, productive, and esthetically and culturally 
pleasing surroundings 

3. attaining the widest range of beneficial uses of the environment without degradation, 
risk of health or safety, or other undesirable and unintended consequences 

4. preserving important historic, cultural, and natural aspects of our national heritage and 
maintaining, wherever possible, an environment that supports diversity and variety of 
individual choice 

5. achieving a balance between population and resource use that will permit high 
standards of living and a wide sharing of life’s amenities 

6. enhancing the quality of renewable resources and approaching the maximum attainable 
recycling of depletable resources” (NEPA, section 101). 

 
The no-action alternative is not the environmentally preferred alternative because it would 
not: 
 
� prevent the ongoing leakage of untreated sewage (criteria 1 through 3) 
� assure sources of safe drinking water are provided (criteria 2 and 3) 
� assure that all facilities are protected from fire (criterion 5) 
� reduce the need for water and sewer system maintenance that consumes depletable 

resources (criteria 1 and 6 not met) 
 
The environmentally preferred alternative in this environmental assessment is the National 
Park Service preferred alternative. This alternative was selected based on the following criteria: 
 
� protects public and employee health, safety, and welfare by addressing safety concerns 

associated with providing safe and adequate potable water supply, and eliminating 
ongoing leakage of untreated sewage, and providing adequate fire protection (criteria 1 
through 3) 

� improves operations efficiency and sustainability by reducing the need for numerous 
emergency repairs to the water and sewer systems, and the consumption of depletable 
resources associated with such repair work (criteria 1 and 6) 

 
In short, the preferred alternative would provide protection of visitor and employee health, 
safety, and welfare, and improve day-to-day operations with minimal disturbance to natural 
and cultural resources. 
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General Construction Schedule and Cost 
 
The project is planned to be executed in two phases. The target dates for the proposed work 
under phase I (Temple Bar, Katherine Landing, and Cottonwood Cove) are commencing 
February 2006, with completion by the end of August 2007. The target dates for proposed 
work under phase II (Boulder Beach, Las Vegas Bay, Callville Bay, Echo Bay, and Overton) are 
commencing February 2007, with completion by August 2008. Total cost for rehabilitation of 
the water distribution system is estimated at approximately $11,600,000, and total estimated 
cost for rehabilitation of the sewer system is approximately $6,900,000.  
 
Mitigation Measures for the Preferred Alternative  
 
Mitigation measures are presented as part of the preferred alternative. These actions have been 
developed to lessen or eliminate any potential adverse effects of the preferred alternative. 
 
 

Resource Area Mitigation 

The National Park Service project manager would ensure that the project remains 
confined within the parameters established in the compliance documents and that 
mitigation measures are properly implemented. 

Construction zones would be identified and flagged before beginning the construction 
work and all disturbance would be confined to the flagged areas. All project personnel 
would be instructed that their activities must be confined to locations within flagged 
areas and all equipment and materials must remain within these areas. Disturbance 
beyond the actual construction zone would be prohibited. This does not exclude 
necessary temporary structures such as erosion-control fencing. 

All tools, equipment, barricades, signs, surplus materials, and rubbish would be 
removed from the project work limits upon project completion. Any asphalt or 
concrete surfaces damaged due to work on the project would be repaired to original 
condition. All demolition debris would be removed from the project site, including all 
visible concrete and metal pieces. 

Construction activities would be coupled with water sprinkling, as needed, to reduce 
fugitive dust plumes. 

Idling of construction vehicles would be limited to reduce construction equipment 
emissions. 

Work in washes would be performed between October and April to avoid peak 
thunderstorm events and wash erosion. 

Best management practices to reduce spills would be utilized during refueling and 
other activities that may release petroleum products into the environment. 

A hazardous spill plan would be in place, stating what actions would be taken in the 
case of a spill and preventive measures to be implemented such as the placement of 
refueling facilities, storage, and handling of hazardous materials, etc. 

All fuel, transmission or brake fluid leaks, or other hazardous waste leaks, spills, or 
releases would be reported immediately to the designated environmental manager. 
The environmental manager would be responsible for spill material removal and 
disposal to an approved offsite landfill and, if necessary, would notify the appropriate 
federal agency. 

General 
Considerations 

All equipment on the project would be maintained in a clean and well-functioning 
state to avoid or minimize contamination from automotive fluids; all equipment would 
be checked daily. 
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Resource Area Mitigation 

General 
Considerations 

Staging for construction vehicles and equipment would be located in previously 
disturbed areas, outside of high visitor use areas, and would be clearly identified in 
advance. 

Best management practices for drainage and sediment control would be implemented 
to prevent or reduce nonpoint source pollution and minimize soil loss and 
sedimentation in drainage areas. Use of best management practices in the project area 
for drainage area protection would include all or some of the following actions, 
depending on site-specific requirements: 
 
� Keep disturbed areas as small as practical to minimize exposed soil and the 

potential for erosion. 
� Locate waste and excess excavated materials outside of drainages to avoid 

sedimentation. 
� Install silt fences, temporary earthen berms, temporary water bars, sediment 

traps, stone check dams, or other equivalent measures (including installing 
erosion-control measures around the perimeter of stockpiled fill material) as 
necessary prior to construction. 

� Conduct regular site inspections during the construction period to ensure that 
erosion-control measures were properly installed and are functioning 
effectively. 

� Store, use, and dispose of chemicals, fuels, and other toxic materials in an 
appropriate manner. 

� Revegetate disturbed areas as soon as possible after construction is 
completed. 

Impacts and potential compaction and erosion of bare soils would be minimized in all 
disturbed areas by salvaging the top 6 inches of topsoil before construction begins, 
storing that topsoil in a designated area with construction fence around it, then placing 
the salvaged topsoil on restoration areas. After topsoil is replaced, it would be given a 
fine spray of water to help settle the soil and uncover rock in the soil, and bring up the 
soil fines to create a crust to help prevent wind and water erosion. 

Soils 

No vehicle or equipment tracks would be allowed to remain after construction is 
complete. At a minimum, all disturbed areas would be raked out prior to spraying with 
water to reduce the appearance of vehicle tracks and discourage future redisturbance. 

In an effort to avoid introduction of nonnative/noxious plant species, no imported 
topsoil would be used. 

Most areas of new disturbance would be allowed to return to native vegetation 
naturally over time as they would primarily occur in sparsely vegetated areas for which 
active revegetation efforts are not efficient. 

For areas of special concern determined to be appropriate for active revegetation, 
some hand salvaging of cryptogamic crust and plants prior to construction may be 
required. The cryptogamic crust and plants would then be replaced after topsoil is 
replaced. Artificial desert varnish would be applied as appropriate to provide a more 
natural appearance. The extent of active revegetation and the exact techniques would 
be site dependent. 

For those areas where the disturbance occurs in a potential cultural landscape or 
potential historic district, the vegetation would be restored in-kind to maintain the 
cultural and historic character.  

Vegetation 

Reclaimed areas would be monitored after construction to determine if reclamation 
efforts are successful or if additional remedial actions are necessary. Remedial actions 
could include installation of erosion-control structures and controlling nonnative plant 
species. 
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Resource Area Mitigation 

Vegetation 

Undesirable plant species would be controlled, as necessary. To prevent the 
introduction and minimize the spread of nonnative vegetation and noxious weeds, the 
following measures would be implemented during construction:  

 
� Minimize soil disturbance. 
� Pressure wash and/or steam clean all construction equipment to ensure that 

all equipment, machinery, rocks, gravel, or other materials are cleaned and 
weed free before entering Lake Mead NRA. 

� Cover all haul trucks bringing asphalt or other fill materials from outside the 
NRA to prevent seed transport. 

� Limit vehicle parking to existing disturbed areas where possible. 
� Obtain all fill, rock, or additional topsoil from the project area, if possible. If 

not possible, obtaining weed-free sources from National Park Service 
approved sources outside the NRA would be required. 

� Initiate restoration of disturbed sites immediately following construction 
activities. 

� Monitor disturbed areas following construction to identify growth of noxious 
weeds or nonnative vegetation. Treatment of nonnative vegetation would be 
completed in accordance with NPS-13, Integrated Pest Management 
Guidelines.  

Wildlife 
The contractor would be required to maintain strict garbage control so that scavengers 
(e.g., corvids) are not attracted to the project area. No food scraps would be discarded 
or fed to wildlife. 

A desert tortoise education program would be presented by a qualified biologist to all 
personnel onsite during construction activities. This program would contain 
information concerning the biology and distribution of the desert tortoise, its legal 
status and potential occurrence in the proposed project areas, the definition of “take” 
and associated penalties, measures designed to minimize the effects of construction 
activities, the means by which employees can facilitate this process, and reporting 
requirements to be implemented when desert tortoises are encountered. Personnel 
would be advised to limit their activities to designated areas and check underneath 
vehicles before moving them, as desert tortoises often seek shelter under parked 
vehicles. Personnel shall be advised to watch for desert tortoises on roads and to not 
handle or harass them. 

Workers would be instructed to immediately report the presence of any desert tortoise 
to the qualified biologist. 

Threatened and 
Endangered 
Species and Species 
of Special Concern Before surface-disturbing activities, a qualified desert tortoise biologist would conduct 

a clearance survey to locate and remove desert tortoises using techniques providing full 
coverage of all areas. All desert tortoise burrows, and other species’ burrows that may 
be used by desert tortoises, would be examined to determine occupancy of each 
burrow by desert tortoises. In accordance with Procedures for Endangered Species Act 
Compliance for the Mohave Desert Tortoise (USFWS 1992), a qualified desert tortoise 
biologist shall possess a bachelor’s degree in biology, ecology, wildlife biology, 
herpetology, or closely related fields. The biologist must have demonstrated prior field 
experience using accepted resource agency techniques to survey for desert tortoises 
and tortoise sign. In addition, the biologist shall have the ability to recognize and 
accurately record survey results. The qualified biologist would be approved by the 
USFWS prior to commencement of project activities. Only the approved qualified 
biologist would handle desert tortoises. 
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Resource Area Mitigation 

All potential desert tortoise burrows found within the construction limits shall be 
identified and flagged for avoidance or excavation. Desert tortoise burrows that must 
be disturbed would be cleared of desert tortoises and eggs, and collapsed by a 
qualified biologist in accordance with USFWS approved protocol (Desert Tortoise 
Council Guidelines for Handling Desert Tortoises During Construction Projects 1994, 
revised 1999). If a desert tortoise burrow is occupied by a desert tortoise in brumation 
(reptilian form of hibernation), and the qualified biologist determines that excavation of 
the burrow and removal of the desert tortoise is not necessary, the burrow would be 
blocked during project activities and unblocked when potentially harmful activities have 
been completed. If blocked, the burrow would be checked a minimum of once in the 
morning, and again at the end of the day. If the desert tortoise becomes active, it 
would be relocated as stated above. 

Desert tortoises would be handled and relocated by a qualified desert tortoise biologist 
in accordance with USFWS protocol (Desert tortoise Council 1994, revised 1999). 
Burrows containing desert tortoises or nests would be excavated with hand tools to 
allow removal of desert tortoises or desert tortoise eggs. Desert tortoises moved during 
the desert tortoise inactive season or those in hibernation, regardless of date, would be 
placed into an adequate burrow; if one is not available, one would be constructed in 
accordance with USFWS protocols (Desert Tortoise Council 1994, revised 1999). During 
mild temperature periods in the spring and early fall, desert tortoises removed from the 
site would not necessarily be placed in a burrow. Desert tortoises and burrows would 
be relocated only to federally-managed lands. All desert tortoise handling and 
excavations, including nests, would be conducted by a qualified desert tortoise 
biologist, in accordance with USFWS-approved protocol. 

Special precautions would be taken to ensure that desert tortoises are not harmed as a 
result of their capture and movement during extreme temperatures (air temperatures 
below 55 degrees Fahrenheit [°F] or above 95°F). Under such adverse conditions, 
captured desert tortoises would be monitored continually by an authorized biologist 
until the desert tortoise exhibits normal behavior. If a desert tortoise shows signs of 
heat stress, procedures would be implemented as identified in USFWS approved 
protocols (Desert Tortoise Council 1994, revised 1999). 

All located desert tortoises and desert tortoise eggs would be relocated offsite by a 
qualified biologist, 300 to 1,000 feet into adjacent undisturbed habitat. A pair of new, 
disposable latex gloves would be used for each desert tortoise that must be handled. 
After use, the gloves would be properly disposed. Desert tortoises found aboveground 
would be placed under a marked bush in the shade. A desert tortoise located in a 
burrow would be placed in an unoccupied burrow of similar size and orientation or 
inside an artificially constructed burrow of the same size and orientation as the one 
from which it was removed, using the protocol for burrow construction in section 
B.5.f. of the revised Desert Tortoise Council guidelines (USFWS 1999). Any desert 
tortoise found within 1 hour before nightfall would be placed individually in a clean 
cardboard box and kept overnight in a cool, predator-free location. To minimize stress 
to the desert tortoise, the box would be covered and kept upright. Each box would be 
used only once and would then be discarded. The desert tortoise would be released 
the next day as stated above. 

The onsite biologist would record each observed or handled desert tortoise. 
Information would include the following: location, date and time of observation, 
whether tortoise was handled, general health and whether it voided its bladder, 
location desert tortoise was moved from and location moved to, and unique physical 
characteristics of each tortoise. Reports documenting effectiveness and compliance 
with the desert tortoise protection measures would be prepared every 6 months during 
the proposed construction. A final report would be submitted to the USFWS Southern 
Nevada field office in Las Vegas, Nevada, within 90 days of completion of construction. 

Threatened and 
Endangered 
Species and Species 
of Special Concern 

The qualified biologist would acquire all appropriate state permits or letters of 
authorization prior to handling desert tortoises and their parts, and prior to initiation of 
any activity that may require handling of desert tortoises. 



PREFERRED ALTERNATIVE AND OTHER ALTERNATIVES 

34 

Resource Area Mitigation 

Project activities that may endanger a desert tortoise would cease if a desert tortoise is 
found on or moves onto a project site. Project activities would resume after the 
biologist removes the desert tortoise from danger or after the desert tortoise has 
moved to a safe area. Stockpiled pipes that could attract desert tortoises would be 
capped or checked by a desert tortoise monitor before use. 

During construction activities, the qualified biologist would conduct periodic onsite 
surveys to ensure that desert tortoises have not moved into areas cleared for 
construction. 

During the desert tortoise active season (March 1 through October 31), all trenches 
and other excavations with side slopes steeper than a 1-foot rise to 3-foot length 
would be immediately backfilled prior to being left unattended, or covered with 
plywood or a similarly impassable material. An open trench or other excavation would 
be inspected for entrapped animals immediately prior to backfilling. If, at any time, a 
desert tortoise is discovered within a trench, all activity associated with that trench 
would cease until a qualified biologist has removed the desert tortoise, in accordance 
with USFWS-approved guidelines (DTC 1999). 

Stockpiled pipes that could attract desert tortoises would be capped or checked by a 
desert tortoise monitor before use. 

Herbicides would not be used in the project area unless approved, in writing, by the 
USFWS. 

Vehicles would not exceed 25 miles per hour on nonpublic access roads. The qualified 
biologist would monitor speed limit compliance during project activities and report 
instances of noncompliance to the National Park Service and USFWS. 

A litter-control program would be implemented during construction to minimize 
predation on desert tortoises by common ravens (Corvus corax) drawn to the project 
site. The program would include the use of covered, raven-proof trash receptacles, 
removal of trash from project areas to the trash receptacles following the close of each 
work day, and proper disposal of trash in a designated solid waste disposal facility. 
Precautions would be taken to prevent litter from blowing out along the road when 
trash is removed from the site. Any observation of raven predation on desert tortoises 
in the project area would be reported to the qualified biologist who would report the 
incident to the USFWS. Trash removal would reduce the attractiveness of the area to 
opportunistic predators such as desert kit fox, coyotes, and common ravens. 
Construction waste would be removed from the site daily and disposed of properly. 

Prior to surface disturbance activities within desert tortoise habitat, the National Park 
Service or the project proponent would pay a remuneration fee per acre of proposed 
disturbance into the Desert Tortoise Public Lands Conservation Fund Number 730-
9999-2315 (section 7 account). This fund is administered by Clark County, Nevada, 
and used for securing and enhancing desert tortoise habitat and tortoise research.  

A razorback sucker/bonytail chub/spawning areas educational program would be 
presented to all personnel present during construction. This program would contain 
information pertaining to the biology and distribution of the razorback sucker and 
bonytail chub, their legal status and occurrence in the lake waters near project areas, 
the definition of “take” and associated penalties, measures designed to minimize the 
effects of construction activities, the means by which individuals can facilitate this 
process, and reporting requirements and corrective actions to be implemented in the 
unlikely event that breaches to these conservation measures should be observed. 

Threatened and 
Endangered 
Species and Species 
of Special Concern 

All construction personnel would be advised not to feed fish and to dispose of all 
refuse properly. Trash and food items would be disposed of in predator-proof 
containers with resealing lids. Trash containers would be emptied daily and waste 
would be removed from the project area and disposed of in an approved off-site 
landfill. These measures would be implemented to avoid attracting nonnative fish that 
interact negatively with razorback suckers and bonytails. 
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Resource Area Mitigation 

Should unknown archeological resources be uncovered during construction, work 
would be halted in the discovery area, the site secured, and Lake Mead NRA would 
consult according to 36 CFR 800.13 and, as appropriate, provisions of the Native 
American Graves Protection and Repatriation Act of 1990.  

In compliance with the Native American Graves Protection and Repatriation Act of 
1990, the National Park Service would also notify and consult concerned American 
Indian tribal representatives for the proper treatment of human remains, funerary, and 
sacred objects should these be discovered during the project. 

An archeological monitor would be present during any ground-disturbing activities in 
the culturally sensitive areas at Echo Bay and Temple Bar. 

Archeology 

Archeological specimens found within the construction area would only be removed by 
the National Park Service or their designated representatives. 

In areas where features contributing to the integrity of a historic structure or historic 
district may be affected orange caution construction fencing would be used to close or 
mark areas that are to be avoided by construction and equipment. Historic Structures 

and Districts 
Any vegetation and/or features contributing to the historic structure or district that may 
be removed would be replaced in kind. 

In areas where features contributing to a cultural landscape may be affected, orange 
caution construction fencing would be used to close or mark areas that are to be 
avoided by construction and equipment. Cultural 

Landscapes 
Any vegetation and/or features contributing to a cultural landscapes that may be 
removed would be replaced in kind. 

All trenching in visitor use areas (parking lots, trailer villages, campgrounds, etc.) would 
be barricaded and signed with warnings in order to keep visitors at a safe distance 
from the construction zone. 

Facilities (comfort stations, dump stations, hose bibs) that are temporarily out of order 
due to water and sewer system rehabilitation would be signed with directions to the 
nearest location of operational facilities. 

Visitor Experience 

If necessary, individual campsites or campground loops impacted by construction 
would be closed during periods of construction activity. 

Concessions would be notified at least 24 hours in advance of temporary utility 
outages due to water and sewer system rehabilitation. 

Park Operations 
Length of outages would be kept to a minimum to reduce economic impacts to 
concessions and visitor inconvenience. 

Construction in floodplains and washes would be avoided during the rainy season. If 
project work were to occur during this time period, a safety plan for work in desert 
washes would be formulated and implemented. 

Because of the deteriorated condition of the existing sewerlines, construction workers 
may encounter leaking raw sewage in the process of replacing sewerlines. 
Construction workers would be educated on proper handling of raw sewage or 
contaminated soils to prevent personal contamination and contraction of 
communicable diseases. The contractor would be required to provide water and 
equipment so workers could wash and disinfect after coming into contact with 
sewage. 

Health and Safety 

The contractor would be required to formulate and implement a health and safety plan 
for the project that includes clearing of the utility corridors, trenching and shoring, 
work in desert washes, and handling of asbestos pipe. 
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Alternatives Considered but Dismissed 
 
The water distribution and waste collection system were planned after evaluating NRA 
requirements, code requirements, and inspection and testing of the existing system. Although 
alternatives were evaluated for individual components as well as individual line locations, there 
were no other overall alternatives that were evaluated and dismissed. 
 

ALTERNATIVES COMPARISON TABLE 

 

No-Action Alternative Preferred Alternative 

The no-action alternative would continue the existing 
conditions for water and sewer systems at Lake Mead 
NRA. Existing waterlines and sewerlines, manholes, 
valves, and fire hydrants would remain in use in their 
current configuration. Additional fire hydrants, backflow 
prevention devices, and hose bibs would not be installed. 
Short-term, minor repair or improvement activities would 
continue to be performed for the water and sewer 
systems that would be a part of routine maintenance for 
continuing operation of the systems. 
 
 
 
 
 
 
 
 
 
 
Meets project objectives?  No 
 
The water and sewer systems would continue to 
deteriorate, impacting all users and park operations. 
Water loss through breaks and leakage would continue 
to be out of compliance with state and federal 
regulations. 

Under the preferred alternative, the aging and 
deteriorating water system would be upgraded, replacing 
existing lines and adding new lines; increasing system 
efficiencies and adding water meters to manage water 
usage; providing additional water storage to meet 
current demands and to provide an adequate supply for 
fire fighting; increasing and replacing fire hydrants for 
adequate fire fighting; adding backflow prevention 
devices to meet code requirements; and replacing 
existing flood irrigation with drip irrigation to promote 
water conservation. The preferred alternative would also 
include upgrades to the aging and deteriorating sewer 
collection system including replacing pipelines, adding 
and replacing manholes, realigning certain portions of 
the line to enhance gravity flow, increasing the capacity 
of certain lines, and other changes to improve the 
operational efficiency and reliability of the sewer 
collection system. 
 
 
Meets project objectives?  Yes 
 
The preferred alternative would improve the conditions 
of the water and sewer systems. The systems would 
allow better water conservation and provide a consistent 
water supply for fire fighting needs. The life of the water 
and sewer systems would be extended. The systems 
would be in compliance with state and federal 
regulations. 
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SUMMARY OF ENVIRONMENTAL CONSEQUENCES / IMPACT COMPARISON  

 

Potential Environmental Impacts 

Impact Topic Alternative A: No-Action Alternative Alternative B: Preferred Alternative 

Soils  

Impacts to soils from breaks and leakage and 
associated repair work would be short and 
long term, minor, and adverse. 

Construction activities would result in short-
term, negligible to minor, adverse impacts to 
soils through disturbance and compaction. 
Impacts to soils from water and sewage 
leakage and from pipe breaks would be 
eliminated with the pipeline replacements. This 
would result in a long-term, negligible, 
beneficial impact. 

Vegetation 

Overall impacts to vegetation would be short 
and long term, minor, and adverse. Impacts 
from a wildfire without adequate fire fighting 
abilities could be short and long term, minor to 
moderate, and adverse, depending on the size 
of the fire. 

Overall impacts of the preferred alternative on 
vegetation would be short term, minor, and 
adverse, and long term, minor, and beneficial. 

Wildlife 

Impacts to wildlife from leaking raw sewage 
and pipe breaks would be short and long term, 
negligible to minor, and adverse. 

Construction activities would have negligible to 
minor, short-term, adverse impacts on wildlife. 
The elimination of discharges of raw sewage 
and pipe breaks would have a long-term, 
negligible, beneficial impact to wildlife. 

Threatened 
and 
Endangered 
Species 

Impacts to the desert tortoise would be 
expected to be short and long term, negligible 
to minor, and adverse from leaking raw 
sewage and pipe breaks. 
 
Impacts to the razorback sucker and bonytail 
chub would be localized, short term, minor, 
and adverse from discharges of raw sewage 
into the lake. 

Impacts to the desert tortoise would be short 
term, minor, and adverse. Desert tortoise 
populations would benefit from the 
elimination of leaking raw sewage and pipe 
breaks. The beneficial impacts would be 
negligible and long term. 
 
Impacts to the razorback sucker and bonytail 
chub would be short term, negligible, and 
adverse. The razorback sucker and bonytail 
chub would benefit from the elimination of 
the potential for raw sewage discharge into 
the lake. The beneficial impacts would be long 
term and negligible. 
 
There would be no measurable adverse impact 
to the critical habitat of the razorback sucker 
and the bonytail chub. The proposed project 
would result in long-term, beneficial impacts to 
critical habitat. 
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Potential Environmental Impacts 

Impact Topic Alternative A: No-Action Alternative Alternative B: Preferred Alternative 

Historic 
Structures and 
Districts 

There would be no impacts to historic 
structures and districts associated with No-
Action Alternative.  

Impacts to historic structures and districts from 
the preferred alternative would be long term, 
negligible to minor, and adverse. 

Cultural 
Landscapes 

There would be no changes and no impacts to 
cultural landscapes associated with the no-
action alternative. 

Impacts to cultural landscapes from the 
preferred alternative would be short term, 
negligible to minor, and adverse. 

Water Quality 

Impacts to water quality from the no-action 
alternative would be localized short and long 
term, minor to moderate, and adverse from 
raw sewage discharges, and short and long 
term, moderate, and adverse for potable water 
as the treated water travels through the 
deteriorated pipe system to the point of 
delivery. 

The impacts to water quality from the 
preferred alternative would be long term, 
minor to moderate, and beneficial. With the 
implementation of sediment control measures, 
the short-term construction-related impacts to 
water quality would be negligible and adverse. 

Visitor 
Experience 

Impacts to visitor experience from closure of 
facilities or access routes due to the need for 
system repairs or to restrictions placed on the 
site by the states of Arizona or Nevada would 
be short term, minor to moderate, and 
adverse. 

The preferred alternative would have short-
term, minor, adverse impacts during the 
construction work. Upon completion of 
construction, there would be long-term, minor, 
beneficial effects on visitor experience. 

Health and 
Safety 

Health risks as a result of the deteriorated 
water distribution and sewer collection systems 
would be short term, minor to moderate, and 
adverse. The impacts to safety are considered 
short and long term, minor to moderate, and 
adverse. 

The overall systems improvements would result 
in a long-term, moderate, beneficial impact to 
health and safety. Worker safety would be a 
concern during construction, but with 
education on safe operating practices, the 
impacts to worker safety from construction 
would be short term, negligible, and adverse. 

Park 
Operations 

The no-action alternative would result in short- 
and long-term, minor to moderate, adverse 
impacts to NRA operations, primarily as a result 
of the time and expense required to maintain 
the existing systems in operation.  

These water distribution and sewage collection 
improvements constitute a long-term, 
moderate, beneficial impact to NRA 
operations.  
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AFFECTED ENVIRONMENT 

 
Detailed information on resources of Lake Mead NRA can be found in the Lake Mead NRA 
1986 General Management Plan and in the 1999 Resources Management Plan (NPS 1986, NPS 
1999). This section provides a description of Lake Mead NRA and identifies resources 
potentially affected by the proposed improvements to the water distribution and sewer 
collection systems rehabilitation project. 
 

LOCATION AND GENERAL DESCRIPTION OF THE NATIONAL RECREATION AREA 

 
Lake Mead NRA is in southern Nevada and northwestern Arizona. It comprises 1,482,476 
acres of federal land and 28,212 acres of nonfederal land, mostly arid desert. Lake Mead NRA 
encompasses two reservoirs formed on the Colorado River, which flows through Glen Canyon 
National Recreation Area and Grand Canyon National Park before reaching the NRA. Lake 
Mead NRA is about 1.5 million acres in size. About 60% of Lake Mead NRA is within the state 
of Arizona (Mohave County), and about 40% is within the state of Nevada (Clark County). 
The first reservoir is Lake Mead, 100 miles long and formed above Hoover Dam. This 
reservoir, at normal capacity, contains 162,766 acres of water surface (247-square miles at an 
elevation of 1,229 feet) and over 822 miles of shoreline. The surface level of Lake Mead has 
fallen 70 feet over the last few years in response to the severe to extreme drought that has 
affected this portion of Nevada and Arizona for several years. The second reservoir is Lake 
Mohave, 67 miles long and formed above Davis Dam. This reservoir has 28,800 acres of water 
surface (45-square miles at an elevation of 647 feet) and over 254 miles of shoreline. 
 
Rugged mountains, deep canyons, dry washes, and sheer cliffs are typical of the landscape that 
surrounds Lakes Mead and Mohave. Improved access to the lakeshores is limited. Northshore 
Road provides access to Callville Bay, Echo Bay, and Overton Beach developed areas along the 
western edge of Lake Mead. Lakeshore Road is the most heavily used road in the NRA and 
provides access to the Alan Bible Visitor Center, Boulder Beach, and Las Vegas Bay developed 
areas on the southwestern portion of Lake Mead. The developed areas are centered around 
marina activities and most have concessions services for overnight visitors and day users. 
 
Most of Lake Mead NRA is arid desert. In the regions proximal to the shores, daily summer 
temperatures are typically over 100oF, while winter high temperatures average about 50oF. 
Only rarely do nighttime low temperatures fall below freezing or 32oF. The region is arid, 
averaging from 3 to 5 inches of precipitation annually. Most precipitation falls during intense 
thunderstorms from July through September, when warm moist air dominates the weather 
pattern. These late summer and early fall thunderstorms create extreme flash flood hazards 
(NPS 1986, NPS 2003). 
 

SOILS 

 
The soils in the zone on which the various marinas were developed are typically shallow and 
developed on gray alluvium, generally having high salt contents that often form caliche 
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hardpans. The majority of the soil surface bordering the developed areas consists of desert 
pavement in which surface materials have been removed by wind and water and the rocks that 
remain armor the surface, preventing further erosion. Most of the project components will 
occur on the tops of and across the faces of alluvial fans.  
 
In areas previously disturbed by construction and grading, soil fines deposited on the surface 
during construction are subject to erosion and colonization by various weed species such as 
Russian thistle. Loss of topsoil and fines occurs until wind and water erode the fines from the 
surface and the site is “re-armored.” This process may take years, although periodic storms 
may remove significant amounts of soil in a short period of time. During reclamation of 
disturbed areas, the NRA typically provides artificial “re-armoring” to reduce soil loss. 
 

VEGETATION 

 
The proposed project activities would primarily occur in developed areas. Those components 
that would go through relatively undisturbed areas (e.g., the new overland pipe route at 
Cottonwood Cove) would typically traverse sparse desert shrub, desert wash, and badland 
plant communities of the Mojave Desert section of the American Semi-desert and Desert 
Province (NatureServe 2002a). Most of the activity outside of compacted soils or paved 
developed areas would occur in sparse representatives of the creosote – white bursage (Larrea 
tridentata – Ambrosia duma) association. Vegetative (foliar) cover values for this type of 
vegetation are relatively sparse, rarely exceeding 5%–10%. The common shrubs include 
creosote bush, white bursage, indigobush (Psorothamnus fremontii), Pima rhatany (Krameria 
erecta), beavertail cactus (Opuntia basilaris), silver cholla (Opuntia echinocarpa), and 
brittlebush (Encelia farinosa). Herbaceous species typically present within this association 
included desert trumpet (Eriogonum inflatum) and other buckwheat species, mallow 
(Sphaeralcea sp.) and fluffgrass (Erioneuron pulchellum), among others, but are relatively 
sparse in these areas near the marinas. Creosote bush and creosote bush-white bursage 
communities have been identified as providing habitat for desert tortoises when sufficient 
herbaceous forage is also present (NatureServe 2004).  
 

WILDLIFE 

 

Mammals 
 
Lake Mead NRA lists 55 different species of mammals as occurring within available habitats in 
the area (appendix C) (NPS 2005). Of this total, bats comprised approximately one-third of the 
mammal species present. The water and sewer construction would occur in most areas and 
habitats of the NRA, and although the work is concentrated in the developed areas, it is not 
restricted to these areas. It is expected that most of the species on the list, especially the smaller 
species, may be present in or pass through the construction areas. For the most part, mammals 
of the region are out after nightfall.  
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Birds 
 
Due to the creation of Lakes Mead and Mohave and the associated aquatic, wetlands, and 
riparian habitats, over 360 species of birds have been observed at Lake Mead NRA. The high 
number is due to the varied habitats available and to the fact that Lake Mead NRA is on a 
north-south migration route for many birds. Due to the summer heat, most of the birds in the 
region are present in the fall, winter, and spring. During the summer months, birds may nest in 
the higher surrounding mountains or move farther north into a cooler climate (NPS 2005). 
They return as temperatures cool. Due to the proposed work occurring throughout the NRA, 
many observed species may be present in or pass through the construction areas. The common 
raven is of interest because they forage on a variety of foods, including the eggs and young of 
reptiles such as those of the federally threatened desert tortoise. 
 

Reptiles and Amphibians 
 
There are approximately 44 reptile species and 13 amphibian species that have been observed 
at Lake Mead NRA (NPS 2005). For the most part, the reptile species prefer rocky slopes or 
dry washes where boulders and brush furnish plenty of shelter and shade. Most reptiles seek 
shelter from the sun during the hotter daylight hours of the summer and come out as the 
evening temperatures cool. Due to the proposed work occurring throughout the NRA, many 
observed species may be present in or pass through the construction areas.  
 

SPECIAL-STATUS SPECIES (THREATENED AND ENDANGERED SPECIES AND SPECIES 
OF CONCERN) AND CRITICAL HABITAT 

 
Under the Endangered Species Act of 1973, as amended, an endangered species is defined as 
any species in danger of extinction throughout all or a significant portion of its range. A 
threatened species is defined as any species likely to become an endangered species in the 
foreseeable future throughout all or a significant portion of its range. The USFWS has 
communicated that the only species of concern for this project are the desert tortoise, 
razorback sucker, and bonytail chub. There are no threatened or endangered vegetation 
species expected within the project area. A biological assessment was prepared and submitted 
to the USFWS. The USFWS issued a biological opinion on the preferred alternative in June 
2005. A copy of the biological opinion is contained in appendix C. Brief descriptions of the 
desert tortoise, razorback sucker, and bonytail chub are contained in the following sections. 
The findings of the biological opinion are discussed in the “Environmental Consequences” 
section of this environmental assessment. 
 

The Desert Tortoise  
 
Desert tortoises are distributed from southeastern California, southern Nevada, and extreme 
southwestern Utah, through western and southern Arizona and northern Mexico (figure 9) 
(NatureServe 2004, Boyles 1998). They generally occupy habitat receiving an average annual 
rainfall in excess of 4 inches (10.0 centimeters [cm]) and below 12 inches (30.0 cm). In the 
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northern periphery of their range, they typically occur at elevations between 2,000 and 5,000 
feet and occupy a variety of habitats (USFWS 1994, NatureServe 2004). The desert tortoise 
exhibits significant morphological and genetic variation throughout the range (NatureServe 
2004). Populations occurring west of the Colorado River are thought to be distinct from those 
east of the river in morphology, genetics, behavior, and ecology (Lamb et al. 1989 and Lamb 
et al. 1994 in NatureServe 2004). Populations of the desert tortoise are listed as threatened 
within the United States (Federal Register April 2, 1990, and NatureServe 2004). 
 

 
FIGURE 9. DESERT TORTOISE (GOPHERUS AGASSIZII) 

 
Desert tortoise are predominantly herbivorous and semifossorial (burrowing) inhabitants of 
warm upland plateaus and mountain slopes in the Mojave Desert. They occupy creosote bush 
scrub and the creosote bush–white burrobush community. The native grass, big galleta, is often 
present where the desert tortoise is most abundant. In general, desert tortoises forage 
primarily on native winter and summer annual plants (dicots and grasses), perennial grasses, 
cacti, and perennial shrubs, in descending order of preference. Insects, caterpillars, and other 
insect larvae may also be eaten; desert tortoises have been observed biting road-killed anurans 
and lizards (Brown 1968, Okamoto 1995 in NatureServe 2004). It has been suggested that an 
active adult desert tortoise requires about 45 pounds (21 kilograms) of herbaceous forage per 
month (NatureServe 2004).  
 
Desert tortoises have been observed historically throughout the middle elevations of the NRA 
(Schwartz et al. 1978, LeNoue and Van Inwagen 1993). Schwartz et al. (1978) considered the 
desert tortoise as widespread, but in small numbers throughout the Lake Mead NRA below 
about 4,000-feet elevation.  
 
In 1994, a recovery plan for the Mojave population of the desert tortoise was published. The 
Desert Tortoise Recovery Plan (USFWS 1994) recognized six evolutionarily significant units 
within the Mojave population, and subsequently referred to these evolutionarily significant 
units as the various recovery units. The desert tortoise populations in Lake Mead NRA are 
within the eastern and northeastern Mojave recovery units. The recovery plan (USFWS 1994) 
also proposed two types of desert tortoise conservation areas, both of which have components 
that include Lake Mead NRA. The first of these is a desert wildlife management area (DWMA) 



Special-Status Species and Critical Habitat 

43 

—an administrative area within the recovery unit that is managed so that reserve-level 
protection is afforded desert tortoise populations while maintaining and protecting other 
sensitive species and ecosystem functions. Lake Mead NRA is included in the Piute-Eldorado 
DWMA, which includes portions of both the eastern and northeastern recovery unit. 
 
The second type of designation put forth by the recovery plan (USFWS 1994) is that of critical 
habitat. Critical habitat for listed species consists of: (1) the specific areas within the 
geographic area occupied by the species at the time it is listed, in accordance with the 
provisions of section 4 of the Endangered Species Act, on which are found those physical or 
biological features (constituent elements) that are essential to the conservation of the species 
and that may require special management considerations or protection; and (2) specific areas 
outside the geographic area occupied by the species at the time it is listed, in accordance with 
the provisions of section 4 of the Endangered Species Act, upon a determination by the 
Secretary of the Interior that such areas are essential for the conservation of the species 
(Endangered Species Act, section 3 (5)(A)). The southern portion of Lake Mead NRA (i.e., 
below Hoover Dam) lies along the eastern border of and includes portions of the Piute-
Eldorado critical habitat unit. However, the only project area close to this designated critical 
habitat is Cottonwood Cove, and all aspects of that project would occur outside the critical 
habitat boundary. While desert tortoises have a patchy distribution across Lake Mead NRA, 
areas near the lakeshore are generally located in marginal habitat with low tortoise numbers 
(USFWS 2002).  
 
Desert tortoise surveys were conducted in each of the eight developed areas scheduled for 
water/sewer updates between July 15 and August 5, 2004. Surveys were conducted in 
accordance with USFWS protocols including 100% coverage of the zone of impact and 
additional zone of influence surveys in surrounding areas. Biologists searched for any evidence 
of tortoise habitation of each area, including the burrows, scat, live turtles, and skeletal 
remains. No evidence of desert tortoises was observed at Callville Bay, Cottonwood Cove, 
Echo Bay, Las Vegas Bay, Katherine Landing, Overton Beach, or Temple Bar. The proposed 
Boulder Beach water/sewer improvement area produced the carapace of an adult tortoise. This 
carapace was not found in the proposed impact zone, but in a wash in one of the lateral zones 
of influence. A caliche cave with desert tortoise scat was observed upslope of the carapace.  
 

The Razorback Sucker 
 
Razorback suckers (figure 10) formerly occurred throughout the Colorado River basin, from 
Wyoming and Colorado to Sonora and Baja California. This species is now much reduced in 
range and abundance. The largest extant population of razorback sucker occurs in Lake 
Mohave. Major known spawning areas in Lake Mohave include Cottonwood Cove, Arizona 
Bay, Six-mile Cove, and Eldorado Canyon (Minckley et al. 1991). Habitats utilized by razor-
back suckers include slow areas, backwaters, and eddies of medium to large rivers, and 
impoundments (three of the four remaining populations of greater than 100 individuals are in 
reservoirs, NatureServe 2004). In Lake Mohave, individuals were associated with inshore 
habitats, except during the hotter months when they moved offshore, possibly to avoid 
warmer water temperatures. Razorback suckers spawn from late January to April (rarely to 
May or June) in the lower Colorado River basin reservoirs, including Lake Mead, when 
temperatures range between about 52°F to 70°F (USFWS 1994b).  
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 Photo: Arizona Game & Fish

FIGURE 10. RAZORBACK SUCKER (XYRAUCHEN TEXANUS) 

 
Wild populations of razorback suckers continue to decline due to insufficient recruitment 
such that the loss of all but one of the remaining wild populations is expected within the 
decade. The sole exception is the Lake Mead population made up of young to middle-aged 
razorback suckers comprising a second post-impoundment generation (USFWS 2002). As with 
many other threatened and endangered fish species, nonnative fish may be the greatest threat 
to the continued survival and potential recovery of the razorback sucker (USFWS 2002). 
 
There are two known spawning areas for the razorback in Lake Mead: One at Blackbird Point 
and one at Echo Bay. The Echo Bay spawning site is upstream of Echo Bay Marina, but still 
within the bay. During the nonspawning period, adults may also be found along the western 
shores of the Overton Arm and the north shore of Las Vegas Bay. While use of these areas is 
consistent across years, it is influenced by water levels. As the lake level has declined since 
2000, use of the lower reach of Las Vegas Wash and the upper end of Echo Bay has not been 
possible (USFWS 2002). 
 
The main spawning areas for razorback suckers in Lake Mohave are in coves in the central part 
of the lake, although some are found in the riverine section near Willow Beach. The central 
spawning sites are in the general vicinity of, but not adjacent to, Cottonwood Cove Marina. 
Relatively isolated rearing coves have been artificially established at more remote sites on Lake 
Mohave in an attempt to allow young fish to mature in a more natural environment than a 
hatchery. These are located at Yuma Cove (near Cottonwood Cove) and Davis Cove (near 
Katherine Landing) (USFWS 2002). 
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The final ruling listing the razorback sucker as an endangered species was published on 
October 23, 1991 (Federal Register 56 p. 54957), but critical habitat was not proposed. In 
March of 1994, the USFWS published its determination of critical habitat for the razorback 
sucker, Colorado squawfish, humpback chub, and bonytail chub (USFWS 1994b). Designated 
critical habitat units for the razorback sucker in Lake Mead NRA include the Colorado River 
and its 100-year floodplain as it flows through Mohave County, Arizona, and Clark County, 
Nevada, above Hoover Dam, including Lake Mead to the full-pool elevation; and the 
Colorado River and its 100-year floodplain as it flows through Mohave County, Arizona, and 
Clark County, Nevada, from Hoover Dam to Davis Dam, including Lake Mohave to the full-
pool elevation. 
 

The Bonytail Chub 
 
The bonytail chub (figure 11), often referred to simply as the bonytail, was formerly abundant 
throughout the Colorado River and its larger tributaries. It has been collected from the Green 
River in Wyoming and Utah; the Yampa and Gunnison Rivers in Colorado; the Colorado River 
in Arizona, Colorado, Nevada, and California; the San Juan River in New Mexico; and the Gila 
and Salt Rivers in Arizona (Lee et al. 1980, Matthews and Moseley 1990, Page and Burr 1991). 
Presently, this fish is very rare, being presumed extirpated from three states of its former range 
(Colorado, New Mexico, and Wyoming), and critically imperiled throughout the rest of its 
current range (Utah, Nevada, Arizona, and California [NatureServe 2004]). Recently, this 
species has been found only in the Yampa River (Dinosaur National Monument), the Green 
River (Gray and Desolation Canyons), the Colorado River (Black Rocks and Cataract Canyon) 
(Kaeding et al. 1986; Federal Register, March 21, 1994), Lake Mohave (Arizona-Nevada 
border), and Lake Havasu (Arizona-California) (Minckley and Deacon 1991). 
 

Photo: U.S. Fish and Wildlife Service

FIGURE 11. BONYTAIL CHUB (GILA ELEGANS)  

 
The bonytail chub appears to be adapted to pools and eddies of mainstream rivers 
(NatureServe 2004). In reservoirs, this species occupies a variety of habitats including pools 
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and backwaters, over mud or rocks. Bonytails have a high tolerance for turbidity (Matthews 
and Moseley 1990). Although not much is known about the spawning habitat of bonytails, they 
have been observed to spawn in May in Lake Mohave. In Lake Mohave, these fish have been 
reported to spawn over a gravel bar in a water depth close to 30 feet (Matthews and Moseley 
1990). 
 
The bonytail chub was listed by the USFWS as endangered on April 23, 1980 (45 FR 27713), 
but critical habitat was not designated at that time. In March 1994, the USFWS published its 
determination of critical habitat for the razorback sucker, Colorado squawfish, humpback 
chub, and bonytail chub (USFWS 1994b). Designated critical habitat for bonytail chub 
includes a portion of Lake Mead NRA and is defined as “the Colorado River from Hoover 
Dam…to Davis Dam…including Lake Mohave up to its full pool elevation” (USFWS 1994b). 
The bonytail chub continues to suffer decreases in wild populations due to insufficient 
recruitment of wild-born and reared young adults to compensate for loss of older adults from 
natural causes. The remaining wild populations are extremely small and loss of the last wild-
born individuals is expected within the decade (USFWS 2002).  
 

HISTORIC STRUCTURES AND DISTRICTS 

 
The Mission 66 program was a large-scale effort by the National Park Service to upgrade the 
national park infrastructure in the period after World War II. The heart of the initiative was the 
concept of a multifaceted visitor center with space dedicated to such roles as administrative 
offices, an information desk, restrooms, and exhibits. Mission 66 development also stressed 
visitor flow through both structures and buildings, but also roads and trails. Architecturally, 
the Mission 66 era marked a new era in park design as buildings became more modern and less 
ornamented. 
 
The staff at Lake Mead NRA have identified seven buildings under the Mission 66 era 
potentially eligible for listing on the NRHP within the areas included in this environmental 
assessment. All of the buildings are potentially eligible for listing under criteria A (representing 
significant broad patterns in American history) or criteria C (important in architecture or 
engineering). The structures potentially eligible for listing include the following.  
 
� Temple Bar Visitor Center 
� Alan Bible Visitor Center at Boulder Beach 
� Boulder Beach Maintenance Building 
� Cottonwood Cove Ranger Station 
� Cottonwood Cove Maintenance Building  
� Echo Bay Ranger Station 
� Echo Wash Bridge 
� Las Vegas Wash Ranger Station 

 
These structures represent Mission 66 construction and are less than 50 years old. Typically 
structures are not eligible for listing until they are at least 50 years old; however, the Temple 
Bar Visitor Center and the Alan Bible Visitor Center are believed to be eligible without waiting 
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for 50 years under consideration G due to its exceptional importance and high level of integrity 
to the Missions 66 era. The building and associated designed landscape, which consists of 
varied paving patterns and finishes, planters, low walls, and vegetation, retains a high level of 
integrity and reflects the original planning of Lake Mead NRA. The Temple Bar Visitor Center 
is the only intact property of its type (secondary visitor center) at the NRA and is considered 
potentially eligible for the NRHP at this time on the state level.  
 
Like the Temple Bar Visitor Center, the following other properties are potentially eligible for 
the NRHP after 50 years have passed and are managed  as eligible because they exhibit all the 
character-defining characteristics as defined by the National Park Service. Moreover, the 
buildings and structures maintain a high level of integrity. Most of the properties have 
associated designed landscape features. 
 
Lake Mead NRA staff have also identified three Mission 66-era historic districts that would be 
eligible for listing on the NRHP once 50 years have passed since construction—the 
Cottonwood Cove Developed Area District, the Temple Bar Developed Area District, and the 
Katherine Landing Public Services District. 
 
The Katherine Landing Public Services District includes the Katherine Landing picnic area, 
picnic shelter, picnic comfort station, amphitheater, campground, and associated features. 
Together, these elements constitute the public service discreet functional area of the Mission 
66 development at Katherine Landing, the most southern developed area at Lake Mead NRA. 
 
The Cottonwood Cove Developed Area District includes the ranger station, maintenance 
building, comfort stations, residences, campground, vehicle circulation, boat launch, and the 
layout/circulation of the concessioner area. These structures are located in a compact area 
representing a cohesive planned development.  
 
The Temple Bar Developed Area District is a dispersed district that functions together as a 
planned module. The district includes the visitor center, campground, comfort stations, 
amphitheater, boat launch area, airstrip, picnic area, residences, and associated features, 
including varied paving patterns and finishes, planters, low walls, and vegetation. The Temple 
Bar residential housing area is a potential contributing resource to a proposed Temple Bar 
Mission 66 Historic District. Two of the residences in the area have designed landscape back 
yards that include concrete masonry unit walls, stepped hard edge level changes and square 
concrete pavers. The back edge of the yards is defined by a low continuous concrete masonry 
unit wall that separates the residential area from the maintenance area. A short stairway 
located at the midpoint between the two yards penetrates the wall and leads to the 
maintenance area. There is a second, higher wall a short distance back, at the edge of the 
maintenance area, which is a character-defining feature of the overall landscape of the two 
functional areas. Both residences have a hardscape area defined by large, square concrete 
pavers placed to create a stepped or saw-tooth-edge paved area in the backyard that serves as a 
patio. There are two medium size trees behind one of the residences, which are considered as 
contributing to the setting. The level changes, stairs, walls, and vegetation are character-
defining features of the associated landscapes for this area. 
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CULTURAL LANDSCAPES 

 
As discussed above, each of the historic districts has character-defining features that make up 
not just a historic district, but also a cultural landscape. In this case, the cultural landscapes for 
the areas covered in the environmental assessment includes the same area that is included in 
the historic districts. The structures constructed, including the buildings, walls, roads, and 
vegetation, reflect the values and traditions of the Mission 66 era. Of particular importance to 
evaluating potential project-related impacts are the impacts to the vegetation, and to structures 
associated with the buildings such as pavement, curbing, walls, and planters. The way these 
features fall on the landscape would need to be preserved during project activities or replaced 
following completion of project activities to preserve the cultural landscape in the defined 
historic districts. 
 

WATER QUALITY 

 
Water quality within Lakes Mead and Mohave is threatened by external sources such as Las 
Vegas Wash and the Virgin and Muddy Rivers, and internal sources such as NRA sewer 
collection, human sanitation, and gasoline and oil from boats and personal watercraft. 
Ultimately, the National Park Service has a “duty” under law to protect the waters of Lakes 
Mead and Mohave. The highest established standard for water quality in both Nevada and 
Arizona is for swimming (full body contact). Fishing is an important visitor activity, with 
established water quality standards for fisheries. Lake Mead NRA has adopted these 
recreational water quality standards as the desired condition for 98% of the NRA. The 
standard is set at 98%, rather than the desired future goal of 100% because the standards from 
Las Vegas Wash to a point to the north end of Las Vegas Bay campground do not include 
swimming or fishing as a beneficial use due to current conditions (NPS 2003).  
 
Lake Mead provides drinking water for the Las Vegas valley, so protecting the water quality of 
the lake is important. The water intake that delivers drinking water to Las Vegas valley is 
located at an elevation of 1,050 feet above mean sea level, and the lake surface is usually above 
1,280 feet, putting the intake typically at a depth of 230 feet (NPS 2003). 
 
As discussed above, the sewer collection system threatens the quality of water in Lake Mead 
and Lake Mohave. In the developed areas, waste-generating activities occur close to the lake, 
so the pristine water quality of Lake Mead and Lake Mohave could be jeopardized if there 
were a major spill caused by catastrophic failure of one of the mains. Raw sewage leakage is 
occurring, primarily due to the age of the system, pipe breakage, bad joints, tree root intrusion, 
and the use of inferior materials during the original installation.  
 
Failure of any force main will virtually shut down all commercial, residential, and recreational 
use within the development. It could expose visitors and employees and their families to the 
risk of disease transmission via direct physical contact with raw sewage. Force main failures 
could undermine roads, buildings, utility lines, or other structures due to high-pressure spray 
and would likely degrade water quality and cause contamination of the lake water environ-
ment and/or public water systems (NPS 2004c). 
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As a result of these extensive problems with the sewer systems throughout Lake Mead NRA, 
the Nevada Division of Environmental Protection (NDEP) (the state water pollution control 
agency for Nevada, empowered to administer and enforce the Nevada Water Pollution 
Control Law) has drafted a formal consent agreement containing stipulated penalties, which 
alleges National Park Service violation of state and federal water pollution control require-
ments. The state of Nevada could impose penalties of as much as $25,000 per day per violation 
for not being in conformance with their regulations. NDEP has stated that the only acceptable 
alternative to the consent agreement and imposing the stipulated fines is to file a lawsuit 
against the National Park Service (NPS 2004c). 
 
The water distribution systems have also been cited by the Nevada Division of Environmental 
Protection, Bureau of Safe Drinking Water (formerly the Bureau of Health Protection 
Services – Office of Public Health Engineering within the Nevada State Health Division) as 
being in violation of the Regulations Governing Public Water Systems. The distribution 
systems do not meet state of Arizona or Nevada standards and a reduced use restriction notice 
or closure notice would be issued for failure to meet these standards. 
 

VISITOR EXPERIENCE 

 
Lake Mead NRA is considered one of the premier water-based recreation areas in the nation 
with approximately eight to nine million visitors annually. Providing water-based recreational 
opportunities, while protecting NRA resources, is an important component of the General 
Management Plan (NPS 1986) and the Lake Mead National Recreation Area Strategic Plan 
(2001b). There are six marinas and nine paved launch ramps on Lake Mead and three marinas 
and four paved launch ramps on Lake Mohave. The marinas include Lake Mead, Las Vegas 
Bay, Callville Bay, Echo Bay, Overton Beach, and Temple Bar on Lake Mead, and Willow 
Beach, Cottonwood Cove, and Katherine Landing on Lake Mohave (NPS 2003).  
 
Many of the eight to nine million yearly visitors to Lake Mead NRA are involved in water-
based recreational activities between May and September, which are supported at the marina 
and launch ramp areas. These consist of motorboating, houseboating, sailboarding and sailing, 
canoeing, kayaking, rafting, waterskiing, wakeboarding, fishing, swimming, SCUBA, use of 
personal watercraft, picnicking, boat touring, nature study, and camping along the lakeshore. 
Recreationists also participate in land-based activities such as driving tours, hiking, and 
camping in National Park Service-managed or concession-operated campgrounds (NPS 2003). 
 
Boulder Basin of Lake Mead and the Katherine Landing area of Lake Mohave are consistently 
the two busiest developed areas in the NRA. Lake Mead Marina and Lake Mohave Marina at 
Katherine Landing are the two largest developed areas in the NRA in terms of existing marina 
slips. Nearly 67% of boaters access Lake Mohave at Katherine Landing, and 26% of boaters 
access Lake Mead at Callville Bay (NPS 2003). 
 
The proposed action will involve work at eight of the nine marina areas: Boulder Beach, 
Callville Bay, Cottonwood Cove, Echo Bay, Katherine Landing, Las Vegas Bay, Overton Beach, 
and Temple Bar. Facilities in these developed areas include: 
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� marinas with amenities such as boat rentals, stores, boat and vehicle fuel, restaurants 
and snack bars, dry storage facilities, and dry slips 

� lodging for visitors including motels, recreational vehicle campgrounds with hook-
ups, and National Park Service campgrounds 

� visitor centers and ranger stations 
� other support facilities such as fish cleaning stations; dump stations; and restroom, 

shower, and laundry facilities 
 
Each marina concession operation is served by NPS water systems as metered commercial 
customers. The individual marinas own, operate, and maintain the water and sewer pumps, 
piping, drains, vessel pump out systems, fuel storage, pumps and piping, grease traps, oil/water 
separators, and other devices within the boundary of their assigned area. Concessioner 
distribution systems provide fresh water for visitor use as drinking water and for cooking and 
cleaning, downstream of the metered connection with the park systems. Concessioners also 
have sewer collection systems upstream of the NPS manhole or wetwell, to carry wastewater 
away from visitor use areas to an National Park Service owned and operated treatment system 
prior to discharge.  
 

HEALTH AND SAFETY  

 
The sewer collection system is over 50 years old and in deteriorated condition. Failure of any 
force main would virtually shut down all commercial, residential, and recreational use within 
the development. It could expose visitors and employees and their families to the risk of 
disease transmission via direct physical contact with raw sewage or could contaminate fresh 
water intake areas and the entire developed area’s fresh water source. In addition, the force of 
the spray from a failure could undermine roads, buildings, utility lines, or other structures due 
to high-pressure spray. Because of the deteriorated condition of the existing sewerlines, 
frequent repairs are necessary, which expose NRA maintenance staff to raw sewage leaking 
from broken pipes and contaminating soils. In addition, the NRA maintenance staff is at risk 
when sewer pipes break due to the hazards of pipeline excavation and working in open 
trenches during repair activities. 
 
Water supplies are at risk for shortages or contamination from line breaks and backflow. As a 
result, the fresh water supply for NRA visitors and employees could be temporarily unavailable 
until repairs are made. In addition, if fresh water becomes contaminated from backflow or line 
breaks, consuming the water causes the risk of contracting water-borne illness. Fire hydrants 
are old and inoperable and may not provide adequate water to fight fires within the developed 
areas. A wildfire or fire to one of the buildings could endanger visitors or NRA employees. 
Finally, maintenance workers at Lake Mead NRA could be exposed to hazardous materials 
since the piping used includes leaded joint pipe and asbestos cement pipe. 
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NATIONAL RECREATION AREA OPERATIONS 

 
During the peak summer season, there are approximately 218 National Park Service employees 
and 620 concession employees working at Lake Mead NRA. There are approximately 380 
permanent, year round concession employees. Less than 25% of the concession employees 
and less than 30% of the National Park Service employees are residents within the NRA, 
occupying National Park Service and concessioner housing. Due to the distance between the 
developed areas, each area maintains separate water supply and distribution systems and 
handle wastewater as a separate system. At each site, personnel are necessary to handle the 
maintenance of the deteriorated water and sewer systems. A current shortage of maintenance 
personnel has impacted the NRA’s ability to maintain these systems, even at the most basic 
level of preventive maintenance. The systems are currently in a constant state of repair. Due to 
the age of the systems and the lack of construction drawings, locations of piping, valves, 
manholes, and other components are not always known, increasing response time to make 
repairs. The system components are over 50 years old and finding appropriate replacement 
parts is difficult. Park maintenance staff must expend time and money to find these parts or to 
retrofit or manufacture other parts to fit. The use of electrical power for pumping is also high 
due to the age of the system and the lack of system efficiencies. 
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ENVIRONMENTAL CONSEQUENCES 

 
This section describes the environmental consequences associated with the alternatives. It is 
organized by impact topics that distill the issues and concerns into distinct topics for 
discussion analysis. These topics focus on the presentation of the environmental conse-
quences, and allow a standardized comparison between alternatives based on the most 
relevant topics. NEPA requires consideration of context, intensity, and duration of impacts, 
direct or indirect impacts, cumulative impacts, and measures to mitigate for impacts. National 
Park Service policy also requires that “impairment” of resources be evaluated in all 
environmental documents. 
 

METHODOLOGY 

 
Overall, the National Park Service based these impact analyses and conclusions on the review of 
existing literature and Lake Mead NRA studies, information provided by experts within Lake 
Mead NRA and other agencies, professional judgments and NRA staff insights, interested local 
American Indian tribes, and public input.  
 
The following definitions were used to evaluate the context, intensity, type, duration, and 
cumulative nature of impacts associated with project alternatives: 
 
� Context. Context is the setting within which an impact is analyzed such as local, 

parkwide, or regional. The Council on Environmental Quality requires that impact 
analysis include discussions of context. 

 
� Impact Intensity. Impact intensity is the degree to which a resource would be 

beneficially or adversely affected. The criteria that were used to rate the intensity of the 
impacts for each resource topic are presented later in this section under each resource 
topic heading. 

 
� Type of Impact. Impacts can be beneficial or adverse. Beneficial impacts would 

improve resource conditions while adverse impacts would deplete or negatively alter 
resources. 

 
� Duration. The duration of the impacts in this analysis is defined as short term or long 

term. The duration for each resource topic is presented later in this section under each 
resource topic heading. 

 
The following definitions of direct and indirect impacts are considered: 
 
� direct – an effect that is caused by an action and occurs at the same time and place 
� indirect – an effect that is caused by an action, but is later in time or farther removed in 

distance, but still reasonably foreseeable 
 
Potential impacts are described in terms of context, intensity, type, duration, and impairment. 
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IMPACT INTENSITY 

 

Soils 
 
All available information on soils potentially impacted in the NRA was compiled. Predictions 
about short- and long-term site impacts were based on previous projects with similar soils and 
recent studies. The thresholds of change for the intensity of an impact to soils are defined as 
follows: 
 

Impact Intensity Intensity Definition 

Negligible Soils would not be affected or the effects to soils would be below or at the lower levels 
of detection. Any effects to soils would be slight. 

Minor 
The effects to soils would be detectable. Effects to soil area would be small and 
localized. Mitigation may be needed to offset adverse effects and would be relatively 
simple to implement and likely be successful. 

Moderate 
The effect on soils would be readily apparent and result in a change to the soil character 
over a relatively wide area. Mitigation measures would be necessary to offset adverse 
effects and likely be successful. 

Major 
The effect on soils would be readily apparent and substantially change the character of 
the soils over a large area. Mitigation measures to offset adverse effects would be 
needed, extensive, and their success could not be guaranteed. 

 
Soil impacts would be considered short term if the soils recover in less than 3 years and long 
term if the recovery takes longer than 3 years. 
 

Vegetation 
 
All available information on vegetation and vegetative communities potentially impacted along 
construction zones within Lake Mead NRA was compiled. Where possible, map locations of 
sensitive vegetation species, populations, and communities were identified. Predictions about 
short- and long-term site impacts were based on previous projects with similar vegetation and 
recent studies. The thresholds of change for the intensity of an impact are defined as follows: 
 

Impact Intensity Intensity Definition 

Negligible 
No native vegetation would be affected or some individual native plants could be 
affected as a result of the alternative, but there would be no effect on native species 
populations. The effects would be on a small scale. 

Minor 
The alternative would affect some individual native plants and would also affect a 
relatively limited portion of that species’ population. Mitigation to offset adverse effects 
could be required and would be effective. 

Moderate 
The alternative would affect some individual native plants and would also affect a 
sizeable segment of the species’ population over a relatively large area. Mitigation to 
offset adverse effects could be extensive, but would likely be successful.  
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Impact Intensity Intensity Definition 

Major 

The alternative would have a considerable effect on native plant populations and affect 
a relatively large area in and out of the NRA. Mitigation measures to offset adverse 
effects would be required, extensive, and success of the mitigation measures would not 
be guaranteed. 

 
Duration of vegetation impacts is considered short term if the vegetation recovers in less than 
3 years and long term if the vegetation takes longer than 3 years to recover. 
 

Wildlife 
 
The National Park Service Organic Act, which directs parks to conserve wildlife unimpaired 
for future generations, is interpreted by the agency to mean that native animal life should be 
protected and perpetuated as part of the NRA’s natural ecosystem. Natural processes are 
relied on to control populations of native species to the greatest extent possible; otherwise, 
they are protected from harvest, harassment, or harm by human activities. According to NPS 
Management Policies (2001), the restoration of native species is a high priority (sec. 4.1). 
Management goals for wildlife include maintaining components and processes of naturally 
evolving NRA ecosystems, including natural abundance, diversity, and the ecological integrity 
of plants and animals. Information on Lake Mead NRA wildlife was taken from NRA 
documents and records. Park natural resources management staff also provided wildlife 
information. The thresholds of change for the intensity of an impact to wildlife are defined as 
follows: 
 

Impact Intensity Intensity Definition 

Negligible 
There would be no observable or measurable impacts to native species, their habitats, or 
the natural processes sustaining them. Impacts would be well within natural 
fluctuations. 

Minor 
Impacts would be detectable, but they would not be expected to be outside the natural 
range of variability. Mitigation measures, if needed to offset adverse effects, would be 
simple and successful. 

Moderate 

Breeding animals of concern are present; animals are present during particularly 
vulnerable life-stages such as migration or juvenile stages; mortality or interference with 
activities necessary for survival can be expected on an occasional basis, but is not 
expected to threaten the continued existence of the species in the park unit. Impacts on 
native species, their habitats, or the natural processes sustaining them would be 
detectable. Mitigation measures, if needed to offset adverse effects, would be extensive 
and likely successful. 

Major 

Impacts on native species, their habitats, or the natural processes sustaining them would 
be detectable. Loss of habitat might affect the viability of at least some native species. 
Extensive mitigation measures would be needed to offset any adverse effects and their 
success would not be guaranteed. 

 
The duration of wildlife impacts is considered short term if the recovery is less than 1 year and 
long term if the recovery is longer than 1 year. 
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Threatened and Endangered Species and Species of Concern 
 
The Endangered Species Act of 1973 (16 USC 1531 et seq.), as amended, mandates that all 
federal agencies consider the potential effects of their actions on species listed as threatened or 
endangered. If the National Park Service determines that an action may adversely affect a 
federally listed species, consultation with the USFWS is required to ensure that the action 
would not jeopardize the species’ continued existence or result in the destruction or adverse 
modification of critical habitat. NPS Management Policies (2001) states that potential effects of 
agency actions would also be considered for state or locally listed species.  
 
It is the policy of the National Park Service to manage critical habitat of such species and to 
perpetuate the natural distribution and abundance of these species as well as the ecosystems 
upon which they depend. The USFWS was contacted for a list of special-status species and 
designated critical habitats that may be within the project area or affected by any of the 
alternatives (appendix B). Information on possible threatened, endangered, and candidate 
species, as well as species of special concern, was also gathered from published sources. 
Information from prior research at Lake Mead NRA was also incorporated. Known impacts 
caused by development and human use were also considered. The thresholds of change for the 
intensity of an impact are defined as follows: 
 

Impact Intensity Intensity Definition 

Negligible 

The action could result in a change to a population or individuals of a species or 
designated critical habitat, but the change would be so small that it would not be of 
any measurable or perceptible consequence and would be well within natural variability. 
This impact intensity equates to a USFWS “may affect, not likely to adversely affect” 
determination. 

Minor 

The action could result in a change to a population or individuals of a species or 
designated critical habitat. The change would be measurable, but small and localized 
and of little consequence. Mitigation measures, if needed to offset the adverse effects, 
would be simple and successful. This impact intensity equates to a USFWS “may affect, 
likely to adversely affect” determination. 

Moderate 

Impacts on special-status species, their habitats, or the natural processes sustaining 
them would be detectable and occur over a large area. Mitigation measures, if needed 
to offset adverse effects, would be extensive and likely successful. This impact intensity 
equates to a USFWS “may affect, likely to adversely affect” determination. 

Major 

The action would result in a noticeable effect to viability of a population or individuals 
of a species or resource or designated critical habitat. Impacts on a special-status 
species, critical habitat, or the natural processes sustaining them would be detectable, 
both in and out of the NRA. Loss of habitat might affect the viability of at least some 
special-status species. Extensive mitigation measures would be needed to offset any 
adverse effects and their success would not be guaranteed. This impact intensity 
equates to a USFWS “may affect, likely to jeopardize the continued existence of a 
species or adversely modify critical habitat for a species” determination. 

 
Special-status species’ impacts are considered short term if the species recovers in less than 1 
year and long term if it takes longer than 1 year for the species to recover. 
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Historic Structures and Districts 
 
In order for a structure, building or district to be listed in the NRHP, it must meet one or more 
of the following criteria of significance: (1) associated with events that have made a significant 
contribution to the broad patterns of our history; (2) associated with the lives of persons 
significant in our past; (3) embody the distinctive characteristics of a type, period, or method of 
construction, or represent the work of a master, or possess high artistic value, or represent a 
significant and distinguishable entity whose components may lack individual distinction; (4) 
have yielded, or may be likely to yield, information important in prehistory or history. In 
addition, the structure or building must possess integrity of location, design, setting, materials, 
workmanship, feeling, and association (National Register Bulletin, How to Apply the National 
Register Criteria for Evaluation).  
 
Under 36 CFR 800, Protection of Historic and Cultural Properties, “an undertaking is 
considered to have an adverse effect when the effect on a historic property may diminish the 
integrity of the property’s location, design, setting, materials, workmanship, feeling, or 
association.” For purposes of analyzing potential impacts to historic structures/buildings, the 
thresholds of change for the intensity of an impact are defined as follows: 
 
Impact Intensity Impact Type Intensity Description 

Negligible Adverse or 
Beneficial 

Impact is at the lowest levels of detection with neither adverse or beneficial 
consequences. The determination of effect for section 106 would be no 
adverse effect. 

Adverse 
Alteration of a feature(s) would not diminish the overall integrity of the 
resource. The determination of effect for section 106 would be no adverse 
effect.  

Minor 

Beneficial 

Stabilization/preservation of features in accordance with the Secretary of the 
Interior’s Standards for the Treatment of Historic Properties, with Guidelines 
for Preserving, Rehabilitating, Restoring and Reconstructing Historic 
Buildings (1995). The determination of effect for section 106 would be no 
adverse effect. 

Adverse 

Alteration of a feature(s) would diminish the overall integrity of the 
resource. The determination of effect for section 106 would be adverse 
effect. A memorandum of agreement is executed among the National Park 
Service and applicable state or tribal historic preservation officer and, if 
necessary, the Advisory Council on Historic Preservation in accordance with 
36 CFR 800.6(b). Measures identified in the memorandum of agreement to 
minimize or mitigate adverse impacts reduce the intensity of impact under 
NEPA from major to moderate.  

Moderate 

Beneficial 

Rehabilitation of a structure in accordance with the Secretary of the 
Interior’s Standards for the Treatment of Historic Properties, with Guidelines 
for Preserving, Rehabilitating, Restoring and Reconstructing Historic 
Buildings (1995). The determination of effect for section 106 would be no 
adverse effect. 

Major Adverse 

Alteration of a feature(s) would diminish the overall integrity of the 
resource. The determination of effect for section 106 would be adverse 
effect. Measures to minimize or mitigate adverse impacts cannot be agreed 
upon and the National Park Service and applicable state or tribal historic 
preservation officer and/or Advisory Council are unable to negotiate and 
execute a memorandum of agreement in accordance with 36 CFR 800.6(b). 
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Impact Intensity Impact Type Intensity Description 

 

Beneficial 

Restoration of a structure in accordance with the Secretary of the Interior’s 
Standards for the Treatment of Historic Properties, with Guidelines for 
Preserving, Rehabilitating, Restoring and Reconstructing Historic Buildings 
(1995). The determination of effect for section 106 would be no adverse 
effect.  

 
Short-term effects are those lasting less than 1 year. Long-term effects are those lasting greater 
than 1 year or are permanent. 
 

Cultural Landscapes 
 
Cultural landscapes are the result of the long interaction between people and the land, the 
influence of human beliefs and actions over time upon the natural landscape. Shaped through 
time by historical land-use and management practices, as well as politics and property laws, 
levels of technology, and economic conditions, cultural landscapes provide a living record of 
an area’s past—a visual chronicle of its history. The dynamic nature of modern human life, 
however, contributes to the continual reshaping of cultural landscapes; making them a good 
source of information about specific times and places, but at the same time rendering their 
long-term preservation a challenge. 
 
In order for a cultural landscape to be listed in the NRHP, it must possess significance (the 
meaning or value ascribed to the landscape) and have integrity of those features necessary to 
convey its significance. The character-defining features of a cultural landscape include special 
organization and land patterns; topography; vegetation; circulation patterns; water features; 
and structures/buildings, site furnishings, and objects *see the Secretary of the Interior’s 
Standards for the Treatment of historic Properties with Guidelines for the Treatment of 
Cultural Landscapes, 1996). The thresholds of change for the intensity of an impact are 
defined as follows: 
 
Impact Intensity Impact Type Intensity Description 

Negligible Adverse or 
Beneficial 

Impact is at the lowest levels of detection with neither adverse or beneficial 
consequences. The determination of effect for section 106 would be no 
adverse effect. 

Adverse 
Alteration of a pattern(s) or feature(s) of the landscape would not diminish 
the overall integrity of the landscape. The determination of effect for 
section 106 would be no adverse effect.  

Minor 

Beneficial 

Preservation of landscape patterns and features in accordance with the 
Secretary of the Interior’s Standards for the Treatment of Historic Properties, 
with Guidelines for the Treatment of Cultural Landscapes (1996). The 
determination of effect for section 106 would be no adverse effect. 
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Impact Intensity Impact Type Intensity Description 

Adverse 

Alteration of a pattern(s) or feature(s) of the landscape would diminish the 
overall integrity of the landscape. The determination of effect for section 
106 would be adverse effect. A memorandum of agreement is executed 
among the National Park Service and applicable state or tribal historic 
preservation officer and, if necessary, the Advisory Council on Historic 
Preservation in accordance with 36 CFR 800.6(b). Measures identified in the 
memorandum of agreement to minimize or mitigate adverse impacts reduce 
the intensity of impact under NEPA from major to moderate.  

Moderate 

Beneficial 

Rehabilitation of a landscape or a pattern(s) or feature(s) of the landscape in 
accordance with the Secretary of the Interior’s Standards for the Treatment 
of Historic Properties, with Guidelines for the Treatment of Cultural 
Landscapes (1996). The determination of effect for section 106 would be no 
adverse effect. 

Adverse 

Alteration of a pattern(s) or feature(s) of the landscape would diminish the 
overall integrity of the landscape. The determination of effect for section 
106 would be adverse effect. Measures to minimize or mitigate adverse 
impacts cannot be agreed upon and the National Park Service and 
applicable state or tribal historic preservation officer and/or Advisory Council 
are unable to negotiate and execute a memorandum of agreement in 
accordance with 36 CFR 800.6(b). 

Major 

Beneficial 

Restoration of a landscape or its pattern(s) and feature(s) in accordance with 
the Secretary of the Interior’s Standards for the Treatment of Historic 
Properties, with Guidelines for the Treatment of Cultural landscapes. The 
determination of effect for section 106 would be no adverse effect.  

 
Short-term effects are those lasting less than 1 year. Long-term effects are those lasting greater 
than 1 year or are permanent. 
 

Water Quality 
 
NPS Management Policies (2001) state that the National Park Service will “take all necessary 
actions to maintain or restore the quality of surface waters and ground waters within the parks 
consistent with the Clean Water Act and all other applicable federal, state, and local laws and 
regulations” (sec. 4.6.3).  
 
A water quality standard defines the water quality goals of a water body by designating uses to 
be made of the water, by setting minimum criteria to protect the uses, and by preventing 
degradation of water quality through antidegradation provisions. The antidegradation policy is 
only one portion of a water quality standard. Part of this policy (40 CFR 131.12(a)(2)) strives to 
maintain water quality at existing levels if it is already better than the minimum criteria. 
Antidegradation should not be interpreted to mean that “no degradation” can or will occur, as 
even in the most pristine waters, degradation may be allowed for certain pollutants as long as it 
is temporary and short term. 
 
Other considerations in assessing the magnitude of water quality impacts is the effect on those 
resources dependent on a certain quality or condition of water. Sensitive aquatic organisms, 
submerged aquatic vegetation, riparian areas, and wetlands are affected by changes in water 
quality from direct and indirect sources.  
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Given the above water quality issues and methodology and assumptions, the following impact 
thresholds were established in order to describe the relative changes in water quality (overall, 
localized, short and long term, cumulatively, adverse and beneficial) under the management 
alternatives. 
 

Impact Intensity Intensity Definition 

Negligible 
Impacts are chemical, physical, or biological effects that would not be detectable, would 
be well below water quality standards or criteria, and would be within historical or 
desired water quality conditions. 

Minor 
Impacts (chemical, physical, or biological effects) would be detectable, but would be 
well below water quality standards or criteria and within historical or desired water 
quality conditions. 

Moderate 

Impacts (chemical, physical, or biological effects) would be detectable, but would be at 
or below water quality standards or criteria in general; however, water quality 
standards, historical baseline, or desired water quality conditions would be altered on a 
periodic basis. 

Major 

Impacts (chemical, physical, or biological effects) would be detectable and would be 
frequently altered from the historical baseline or desired water quality conditions and/or 
chemical, physical, or biological water quality standards or criteria would be slightly and 
singularly exceeded on a regular basis. 

 
For water quality, if following treatment, water quality recovers in less than 1 year, the impacts 
are considered short term. If recovery takes longer then 1 year following treatment, the 
impacts are long term. 
 

Visitor Experience 
 
NPS Management Policies (2001) state that the enjoyment of NRA resources and values by the 
people of the United States is part of the fundamental purpose of all parks and that the 
National Park Service is committed to providing appropriate, high-quality opportunities for 
people to enjoy the parks. 
 
Part of the purpose of Lake Mead NRA is to offer opportunities for recreation, education, 
inspiration, and enjoyment. Consequently, one of the NRA’s management goals is to ensure 
that visitors safely enjoy and are satisfied with the availability, accessibility, diversity, and 
quality of NRA facilities, services, and appropriate recreational opportunities. 
 
Public scoping input and observation of visitation patterns, combined with an assessment of 
what is available to visitors under current management, were used to estimate the effects of the 
actions in the various alternatives of this document. The impact on the ability of the visitor to 
experience a full range of Lake Mead NRA resources was analyzed by examining resources 
and objectives presented in the NRA significance statement. The potential for change in visitor 
experience proposed by the alternatives was evaluated by identifying projected increases or 
decreases in use of the facilities impacted by the water and sewer system rehabilitation, and 
other visitor uses, and determining how these projected changes would affect the desired 
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visitor experience and to what degree and for how long. The thresholds of change for the 
intensity of an impact to visitor experience are defined as follows: 

 

Impact Intensity Intensity Definition 

Negligible 
The visitor would not be affected or changes in visitor experience would be below or at 
the level of detection. The visitor would not likely be aware of the effects associated 
with the alternative. 

Minor 
Changes in visitor experience would be detectable, although the changes would be 
slight. Some visitors would be aware of the effects associated with the alternative, but 
the effects would be slight and not noticeable by most visitors. 

Moderate 
Changes in visitor experience would be readily apparent to most visitors. Visitors would 
be aware of the effects associated with the alternative and might express an opinion 
about the changes. 

Major 
Changes in visitor experience would be readily apparent to all visitors; severely adverse 
or exceptionally beneficial. Visitors would be aware of the effects associated with the 
alternative and would likely express a strong opinion about the changes. 

 
Impacts to visitor experience are considered short term if the effects last only as long as the 
duration of the treatment action (i.e., repair or construction period). Impacts are considered 
long term if the effects last longer than the duration of the treatment action. 
 

Health and Safety 
 
The impact assessment for health and safety focused on the number of potential individuals 
impacted and the severity of the impact. The thresholds of change for the intensity of an 
impact are defined as follows: 
 

Impact Intensity Intensity Definition 

Negligible 
Health and safety would not be affected, or the effects would be at low levels of 
detection and would not have an appreciable effect on visitor or employee health and 
safety. 

Minor 
The effect would be detectable, but would not have an appreciable effect on health and 
safety. If mitigation were needed, it would be relatively simple and would likely be 
successful. 

Moderate 
The effects would be readily apparent and would result in substantial, noticeable effects 
to health and safety on a local scale. Mitigation measures would probably be necessary 
and would likely be successful. 

Major 
The effects would be readily apparent and would result in substantial, noticeable effects 
to health and safety on a regional scale. Extensive mitigation measures would be 
needed, and their success would not be guaranteed. 

 
The effects to safety are considered short term if the effects last only for the duration of the 
treatment action (i.e., the repair, work, or construction is completed) and long term if the 
effects last beyond the duration of the treatment action. 
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National Recreation Area Operations 
 
NRA operations, for the purpose of this analysis, refers to the quality and effectiveness of the 
infrastructure, and the ability to maintain the infrastructure used in the operation of the NRA 
in order to adequately protect and preserve vital resources and provide for an effective visitor 
experience. This includes an analysis of the condition and usefulness of the facilities and 
developed features used to support the operations of the NRA. Facilities included in this 
project include water and sewer systems, and facilities connected to these systems such as 
comfort stations, dump stations, hose bibs, and utilities, in support of commercial services 
within the NRA. 
 

Impact Intensity Intensity Definition 

Negligible NRA operations would not be affected, or the effects would be at low levels of 
detection and would not have an appreciable effect on NRA operations. 

Minor 
The effect would be detectable and likely short term, but would be of a magnitude that 
would not have been an appreciable effect on NRA operations. If mitigation was 
needed to offset adverse effects, it would be simple and likely successful. 

Moderate 
The effects would be readily apparent, likely long term, and would result in a substantial 
change in NRA operations in a manner noticeable to staff and to public. Mitigation 
measures would be necessary to offset adverse effects and would likely be successful. 

Major 

The effects would be readily apparent, long term, and would result in a substantial 
change in NRA operations in a manner noticeable to staff and the public and be 
markedly different from existing operations. Mitigation measures to offset adverse 
effects would be needed, would be extensive, and their success could not be 
guaranteed. 

 
The duration of NRA operations impacts is considered short term if the effects last for the 
duration of the treatment action and long term if the effects last longer than the duration of the 
treatment action. 
 

Cumulative Effects 
 
Cumulative effects are the impacts on the environment that result from the incremental impact 
of the action when added to other past, present, and reasonably foreseeable future actions, 
regardless of what agency (federal or nonfederal) or person undertakes such action. 
Cumulative effects can result from individually minor, but collectively significant, actions 
taking place over a period of time. 
 
The Council on Environmental Quality regulations, which implement NEPA, require 
assessment of cumulative impacts in the decision-making process for federal projects. 
Cumulative impacts are defined as “the impact on the environment which results from the 
incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions, regardless of what agency (federal or nonfederal) or person 
undertakes such other actions” (40 CFR 1508.7). 
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Cumulative impacts are considered for all alternatives and are presented at the end of each 
impact topic discussion analysis. 
 

Projects that Make Up the Cumulative Impact Scenario 
 
To determine potential cumulative impacts, projects within the area surrounding Lake Mead 
NRA were identified. Potential projects identified as cumulative actions included any planning 
or development activity that was currently being implemented or that would be implemented 
in the reasonably foreseeable future. 
 
These cumulative actions are evaluated in the cumulative impact analysis in conjunction with 
the impacts of each alternative to determine if they would have any additive effects on a 
particular natural resource, cultural resource, visitor use, or the socioeconomic environment. 
Because some of these cumulative actions are in the early planning stages, the evaluation of 
cumulative effects was based on a general description of the project. 
 

Past Actions 
 
The following past actions could contribute to cumulative effects: 
 
� Rehabilitation of Callville Bay Road and southern portions of Northshore Road – This 

work included resurfacing the road, reconstruction of shoulders, replacement of 
culverts, and minor realignment. 

 
� Willow Beach – Replaced sewer collection and treatment system with a new system that 

utilizes septic tanks, a recirculating sand filter, and subsurface disposal. 
 

Current and Future Actions 
 
Current actions and those projected for the future could also contribute to cumulative effects. 
These include:  
 
� Rehabilitation of northern segments of Northshore Road – This project would involve 

resurfacing and doing some realignment of Northshore Road, as well as augment 
structures in some of the major drainages that these roads cross. 

 
� Rehabilitation of the Overton Beach access road, and the Echo Bay access road – This 

project would represent a future action proximal to the Overton Beach and Echo Bay 
project areas. Rehabilitation of these roads is anticipated for 2005–2009, depending on 
funding.  

 
� Relocation of the pipeline carrying treated effluent from the city of Las Vegas - 

Currently the treated effluent enters that lake at Las Vegas Bay. At lower water levels 
the effluent does not mix as well and alternatives are being evaluated to move the 
discharge to a deeper portion of the lake in the vicinity of Boulder basin. 
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� Redevelopment work at Willow Beach and the future modernization of campgrounds 
potentially eligible for listing on the NRHP in the Cottonwood Cove, Temple Bar and 
Katherine Landing developed areas – The Willow Beach developed area would be 
completely redeveloped, enhancing flood protection and improving visitor services. 
The planned modernization of potentially NRHP eligible campgrounds would include 
improving accessibility and updating features such as comfort stations and camp sites. . 

 
Population growth and associated land-use changes for the region, recreational development 
within the Lake Mead NRA, improvements to other Lake Mead NRA road segments, 
threatened and endangered species protection initiatives and programs, and reduced lake 
levels could also contribute to cumulative effects. A General Management Plan amendment is 
being prepared to address changes in lake access and associated facilities such as launch ramps 
as water levels decrease. Changes associated with the amendment would occur primarily 
below the high water line for Lake Mead and have negligible impacts to natural and cultural 
resources as a result. 
 

IMPAIRMENT OF LAKE MEAD NATIONAL RECREATION AREA RESOURCES OR 
VALUES 

 
In addition to determining the environmental consequences of the preferred and other 
alternatives, NPS Management Policies (2001) and Director’s Order – 12, require analysis of 
potential effects to determine if actions would impair Lake Mead NRA resources. 
 
The fundamental purpose of the national park system, established by the Organic Act and 
reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve 
park resources and values. National Park Service managers must always seek ways to avoid or 
minimize, to the greatest degree practicable, adverse impacts on park and monument resources 
and values. However, the laws do give National Park Service management discretion to allow 
impacts to park resources and values when necessary and appropriate to fulfill the purposes of 
a park, as long as the impact does not constitute impairment of the affected resources and 
values. Although Congress has given National Park Service management discretion to allow 
certain impacts within parks, that discretion is limited by statutory requirements that the 
National Park Service must leave park resources and values unimpaired, unless a particular law 
directly and specifically provides otherwise. The prohibited impairment is an impact that, in 
the professional judgment of the responsible National Park Service manager, would harm the 
integrity of park resources or values, including opportunities that otherwise would be present 
for the enjoyment of those resources or values. An impact to any park resource or value may 
constitute impairment. However, an impact would more likely constitute an impairment to the 
extent that it affects a resource or value whose conservation is: 
 
� necessary to fulfill specific purposes identified in the establishing legislation or 

proclamation of the park 
� key to the natural or cultural integrity of the park or to opportunities for enjoyment of 

the park 
� identified as a goal in Lake Mead NRA’s General Management Plan or other relevant 

National Park Service planning documents 
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Impairment may result from National Park Service activities in managing the park, visitor 
activities, or activities undertaken by concessioners, contractors, and others operating in the 
park. In this “Environmental Consequences” section, a determination on impairment is made 
in the conclusion statement of the appropriate impact topics for each alternative. The National 
Park Service does not analyze recreational values / visitor experience (unless impacts are 
resource based), socioeconomic values, health and safety, or park operations for impairment. 
 

IMPACTS TO CULTURAL RESOURCES AND SECTION 106 OF THE NATIONAL 
HISTORIC PRESERVATION ACT 

 
In this environmental assessment, impacts to cultural resources (historic structures and 
cultural landscapes) are described in terms of type, context, duration, and intensity, which is 
consistent with the regulations of the Council on Environmental Quality that implement the 
NEPA. These impact analyses are intended, however, to comply with the requirements of both 
NEPA and section106 of the National Historic Preservation Act. In accordance with the 
Advisory Council on Historic Preservation’s regulations implementing section106 of the 
National Historic Preservation Act (36 CFR Part 800, Protection of Historic Properties), 
impacts to cultural resources were also identified and evaluated by (1) determining the area of 
potential effects; (2) identifying cultural resources present in the area of potential effects that 
are either listed in or eligible to be listed in the NRHP; (3) applying the criteria of adverse effect 
to affected NRHP eligible or listed cultural resources; and (4) considering ways to avoid, 
minimize, or mitigate adverse effects. 
 
Under Advisory Council on Historic Preservation regulations a determination of either 
adverse effect or no adverse effect must also be made for affected NRHP listed or eligible 
cultural resources. An adverse effect occurs whenever an impact alters, directly or indirectly, 
any characteristic of a cultural resource that qualifies it for inclusion in the NRHP, e.g., 
diminishing the integrity (or the extent to which a resource retains its historic appearance) of 
its location, design, setting, materials, workmanship, feeling, or association. Adverse effects 
also include reasonably foreseeable effects caused by the alternatives that would occur later in 
time, be farther removed in distance, or be cumulative (36 CFR 800.5, Assessment of Adverse 
Effects). A determination of no adverse effect means there is an effect, but the effect would not 
diminish the characteristics of the cultural resource that qualify it for inclusion in the NRHP. 
 
Council on Environmental Quality regulations and the National Park Service’s Conservation 
Planning, Environmental Impact Analysis and Decision-making (Director’s Order – 12) also 
call for a discussion of mitigation, as well as an analysis of how effective the mitigation would 
be in reducing the intensity of a potential impact, e.g., reducing the intensity of an impact from 
major to moderate or minor. Any resultant reduction in intensity of impact due to mitigation, 
however, is an estimate of the effectiveness of mitigation under NEPA only. It does not suggest 
that the level of effect, as defined by section 106, is similarly reduced. Cultural resources are 
nonrenewable resources and adverse effects generally consume, diminish, or destroy the 
original historic materials or form, resulting in a loss in the integrity of the resource that can 
never be recovered. Therefore, although actions determined to have an adverse effect under 
section 106 may be mitigated, the effect remains adverse. 
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A section 106 summary is included in the impact analysis sections. The section 106 summary is 
an assessment of the effect of the undertaking (implementation of the alternative) on NRHP 
eligible or listed cultural resources only, based on the criterion of effect and criteria of adverse 
effect found in Advisory Council regulations. 
 

ENVIRONMENTAL CONSEQUENCES—ALTERNATIVE A: NO ACTION 

 

Soils 
 
Under the no-action alternative, there would be ongoing impacts to soils from continued pipe 
breakage and both fresh water and wastewater/untreated sewage leakage. Deteriorated 
sewerlines would continue to break and leak sewage into surrounding soils contaminating the 
soils. Fresh water leakage is estimated at over 11 million gallons each year. Both fresh water 
and wastewater leakage saturates soils and could cause soil erosion or collapse.  
 
Emergency repairs to the water and sewer systems would continue for large leaks and breaks; 
however, not all leakage would be readily detectable and some leakage would continue on an 
ongoing basis. Impacts to soils from the breaks and leakage would be short and long term, 
minor, and adverse.  
 
Over time, wastewater leakage could change soil nutrients by the deposition of sewage in the 
soil, which may result in changes in plant communities. This would represent a minor, long-
term, adverse impact to soils. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect soils include: the rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment system at Willow Beach, rehabilitation of 
the Overton Beach access road and the Echo Bay access road, and the redevelopment work at 
Willow Beach. In addition, growth and the associated construction of houses and roads in the 
Las Vegas area would negatively impact soils. Cumulative impacts from the past, present, and 
reasonably foreseeable future activities would result in short- and long-term, minor impacts to 
soils in the region. Implementation of the no-action alternative would result in minor to 
moderate, short- and long-term, adverse impacts to a localized area, and the overall cumulative 
impacts to regional soils would be short and long term, minor, and adverse. 
 
Conclusion. Impacts to soils from breaks and leakage would be short and long term, minor, 
and adverse. The addition of nutrients to the soils through leakage would represent a minor, 
long-term, adverse impact to soils. The overall cumulative impacts to regional soils would be 
short and long term, minor, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the park or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
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Vegetation 
 
Under the no-action alternative, ongoing water and sewer system leakage would impact 
vegetation by creating an artificial water source that plants would rely on for survival. The 
leakage condition would also influence the type of vegetation present. Possible changes in the 
current status of vegetative communities, either in terms of species composition or population 
dynamics, other than those brought about by natural environmental processes, would result 
from increased water and nutrients leaking from the waterlines and sewerlines. The water 
released from leakage or pipe breaks would have a minor localized impact on the vegetation 
where the leakage or pipe break occurs. Some individual plants could be affected, but the 
impacts would be minor to the population as a whole. 
 
Major water/sewer system breaks would result in erosion and potential loss of vegetation for 
that area. Maintenance and repair work required for the various pipeline sections and 
components would result in disturbance to vegetation in order to uncover the pipeline and 
complete the repairs, should this occur in a vegetated area. Much of the water and sewer 
systems are in developed areas and buried under asphalt or concrete. Disturbances to 
vegetation as a result of heavy water flow or repair work would have a minor localized impact 
on the vegetation in the area where the problem occurs with individual species affected, but 
only minor effects to the population as a whole. 
 
An inadequate supply of fresh water or inadequate fire hydrants for fire fighting could cause 
substantial harm to the vegetation through the start and spread of wildfires. Vegetation 
adjacent to burning buildings could also be affected if the fire could not be controlled due to a 
lack of hydrants or inoperable hydrants or a lack of water. This would result in a localized, 
minor to moderate impact on vegetation, depending on the size and extent of the fire. 
 
Overall impacts to vegetation from the no-action alternative would continue to be minor and 
adverse in both the short and long term. Impacts from a wildfire without adequate supplies of 
water for fire fighting could be short and long term, minor to moderate, and adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect vegetation include: rehabilitation of Callville Bay Road and Northshore 
Road, replacement of the sewer collection and treatment system at Willow Beach, and 
rehabilitation of the Overton Beach and Echo Bay access roads. In addition, growth in the Las 
Vegas area would also affect vegetation. Urban development, paving, and grading would 
continue to contribute to native vegetation loss and replacement with nonnative species. These 
past, present, and reasonably foreseeable future projects would have a minor to moderate, 
adverse impact to vegetation in the short and long term. The no-action alternative would 
provide minor contributions to adverse impacts and overall cumulative impacts would be 
short and long term, minor to moderate, and adverse.  
 
Conclusion. Overall impacts to vegetation from the no-action alternative would continue to be 
minor and adverse in both the short and long term. Impacts from a wildfire without adequate  
supplies of water for fire fighting could be short and long term, minor to moderate, and 
adverse. The no-action alternative would provide minor contributions to the adverse impacts 
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and the overall cumulative impacts would be short and long term, minor to moderate, and 
adverse. 
 
 Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Wildlife 
 
Wildlife could be impacted by raw sewage leakage. Wildlife could view the raw sewage as a 
drinking water source and become sick. Wildlife in the vicinity of any pipe breaks could be 
injured by the flood of water and debris from the force of the water. Wildlife could also be 
injured or killed by any wildfire or structural fire for which there was inadequate supplies of 
water for fire fighting. Impacts would be expected to be short and long term, negligible to 
minor, and adverse. Impacts would be detectable, but they would not be expected to be 
outside the natural range of variability. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect wildlife include: rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment system at Willow Beach, redevelopment of 
the Willow Beach area, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, growth in the Las Vegas area would also affect wildlife. Urban development, paving, 
and grading would continue to contribute to wildlife habitat degradation and loss. Impacts 
from the cumulative projects would be short and long term, minor, and adverse. The no-action 
alternative would contribute negligible to minor, adverse impacts to the cumulative impacts. 
The overall cumulative impacts would be short and long term, minor, and adverse. 
 
Conclusion. Impacts would be expected to be short and long term, negligible to minor, and 
adverse. Impacts would be detectable, but they would not be expected to be outside the 
natural range of variability. The overall cumulative impacts would be short and long term, 
minor, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Threatened and Endangered Species and Critical Habitat 
 
Like other wildlife, the threatened species (desert tortoise) could be impacted by the leakage of 
raw sewage. The desert tortoise could view the raw sewage as a drinking water source and 
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become sick. Tortoises in the vicinity of any pipe breaks could be injured by the flood of water 
and debris. Tortoises could also be injured or killed by any wildfire or structural fire for which 
there was inadequate supplies of water for fire fighting. Impacts to desert tortoises would be 
expected to be short and long term, negligible to minor, and adverse.  
 
The endangered razorback sucker or bonytail chub could potentially be affected by sewerline 
breaks or ongoing leakage in proximity to the lakeshore, resulting in lake water being contami-
nated by raw sewage. In this situation, impacts to the razorback sucker and bonytail chub 
would be expected to be localized, short term, minor, and adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect wildlife include: rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment system at Willow Beach, redevelopment of 
the Willow Beach area, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, development of private land in the vicinity of Las Vegas and its suburbs, and the 
associated loss and degradation of desert tortoise habitat, is anticipated to continue. Actions 
on private land including urban development, paving, and grading would continue to contrib-
ute to habitat degradation and loss. The cumulative impacts to desert tortoise from past, 
present, and reasonably foreseeable future actions would be short and long term, minor to 
moderate, and adverse. The no-action alternative would contribute negligible to minor adverse 
impacts. The overall cumulative impacts to the desert tortoise would be short and long term, 
minor to moderate, and adverse.  
 
Cumulative impacts to the razorback sucker and bonytail chub would come from potential 
increases in sedimentation from construction activities in proximity to the lake, as well as from 
the inflow from Las Vegas Wash, which carries treated wastewater from Las Vegas and has 
been the source of potential water quality-related issues. Sedimentation would be minimized 
through mitigation measures outlined for each construction project. Impacts to these species 
and their critical habitat in Lake Mead would be expected to be short and long term, minor to 
moderate, and adverse. The no-action alternative would contribute minor adverse impacts to 
these cumulative impacts and the overall cumulative impacts to the razorback sucker and 
bonytail chub would be short and long term, minor to moderate, and adverse. 
 
Conclusion. Impacts to desert tortoises from raw sewage leakage, pipe breaks, and potential 
wildfires would be expected to be short and long term, negligible to minor, and adverse. 
Impacts to the razorback sucker and bonytail chub from leakage or discharge of raw sewage 
into the lake would be expected to be localized, short term, minor, and adverse. The overall 
cumulative impacts to desert tortoises would be short and long term, minor to moderate, and 
adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
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Historic Structures and Districts 
 
Under the no-action alternative, the historic structures and districts would continue to be 
served by the existing wastewater and sewage system. There would be no change to the 
existing conditions and no construction-related impacts. The integrity of the structures and 
associated features would not be affected. Therefore, there would be no impacts to historic 
structures and districts from the no-action alternative. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect historic structures and districts include the replacement of the sewer 
collection and treatment system at Willow Beach; redevelopment of the Willow Beach area; 
modernization of the campgrounds at Temple Bar, Cottonwood Cove, and Katherine Landing; 
and rehabilitation of the Echo Bay access road. With the appropriate planned mitigation, the 
past, present, and reasonably foreseeable future projects would have a short-term negligible to 
minor adverse effect on historic structures and associated features. Over the long-term, with 
appropriate planned mitigation these projects would have a negligible adverse effect on 
historic structures and districts. The no-action alternative would not contribute to cumulative 
impacts on historic structures and districts. 
 
Conclusion. There would be no impacts to historic structures and districts under the no-
action alternative. Because there would be no impacts to historic structures and districts there 
would be no cumulative impacts as a result of the no-action alternative. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Cultural Landscape 
 
Under the no-action alternative, there would be no construction activities and no changes to 
the existing cultural landscape. The integrity of the contributing elements of the cultural 
landscapes of Lake Mead NRA would not be affected. Therefore, there would be no impacts to 
cultural landscapes from the no-action alternative. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect cultural landscapes primarily relate to the  modernization of the camp-
grounds at Temple Bar, Cottonwood Cove, and Katherine Landing. The modernization 
guidelines would include mitigation to ensure the cultural landscape is maintained. With the 
appropriate planned mitigation, the past, present, and reasonably foreseeable future projects 
would have a short-term, negligible to minor, adverse effect on the cultural landscape. Over 
the long term, with appropriate planned mitigation, these projects would have a negligible 
adverse effect on the cultural landscape. The no-action alternative would not contribute to 
cumulative impacts on the cultural landscape. 
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Conclusion. There would be no impacts to cultural landscapes under the no-action alternative. 
There would be no contributions to the cumulative impacts from the no-action alternative. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Water Quality 
 
As a result of extensive problems with the sewer systems throughout the NRA, including 
frequent pipe breaks, and deteriorated piping and leakage, the NDEP (the state water pollution 
control agency for Nevada, empowered to administer and enforce the Nevada Water Pollution 
Control Law) has drafted a formal consent agreement containing stipulated penalties that 
alleges National Park Service is in violation of state and federal water pollution control 
requirements.  
 
Under the no-action alternative, water quality would continue to be impacted by the discharge 
of raw sewage from the deteriorated sewer collection pipe system. The discharges occur either 
as slow steady leaks or as large flows when a pipe break occurs. The discharge of the untreated 
wastewater could affect the quality of both surface and groundwater. Water quality impacts 
would be short term if the break or leakage is discovered and repaired quickly or could 
continue in the long term if the leakage is unknown. The impacts to water quality would be 
localized to the area of the discharge, minor to moderate, and adverse. 
 
In addition, although most of the water treatment systems for fresh water have been upgraded 
to provide state-of-the-art water treatment for potable water, the ability to distribute the 
potable water without impacts to the quality is compromised by the potential for contami-
nation from deteriorated water mains and valves. The result would be short- and long-term, 
moderate, adverse impacts to potable water quality as it travels from the treatment facility to 
the point of use. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect water quality through construction-related sediment generation include: 
rehabilitation of Callville Bay Road and Northshore Road, replacement of the sewer collection 
and treatment system at Willow Beach, relocation of the treated effluent discharge from the 
city of Las Vegas, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, development of private land in the vicinity of Las Vegas and its suburbs could 
increase sediment in drainages to Lake Mead. All construction activities, on both National 
Park Service and private lands, would be essential to meet requirements for control of 
sedimentation. This would limit the potential for impacts from sedimentation to negligible. 
 
Water quality in Lake Mead is also subject to degradation from the inflow from the city of Las 
Vegas into Las Vegas Wash. Although the line would be moved to discharge into the Boulder 
basin under a reasonably foreseeable future project, this drainage carries discharge from the 
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Las Vegas sewer treatment system and has the potential to degrade water quality if water 
treatment is not functioning properly or if the system has an emergency or unauthorized 
discharge. Such discharges would be mitigated. The impacts from this inflow would be 
expected to be short term, localized, minor, and adverse. 
 
Overall cumulative impacts to water quality from past, present, and reasonably foreseeable 
future activities would be short term, negligible to minor, and adverse. The no-action 
alternative would contribute short- and long-term, minor to moderate, localized, adverse 
impacts to the cumulative impacts and the overall cumulative impacts would be short and long 
term, minor, and adverse for water quality at localized locations within Lake Mead. 
 
Conclusion. The impacts to water quality from raw sewage discharge would be short and long 
term, localized, minor to moderate, and adverse. The impacts to potable water as it travels 
from the treatment facility to the point of use would be localized, short and long term, 
moderate, and adverse. The overall cumulative impacts would be short and long term, minor, 
and adverse for water quality at localized locations within Lake Mead. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Visitor Experience 
 
The no-action alternative would result in impacts to visitor experience as both the sewer 
collection and fresh water distribution systems continue to deteriorate. Visitors would 
experience periodic closure of facilities or water supplies as systems break down and need 
repair. Visitors would have to travel to another location for services normally provided. 
Concession operations available to the visitor such as food services or accommodations, could 
also experience potential short-term closures when fresh water is unavailable or when 
wastewater cannot be safely disposed. In addition, roads or other areas might require closure 
for a period of time in order to allow maintenance staff to make repairs by digging up sections 
of the pipe system. Depending on the length of time required for repairs, impacts would be 
short term, localized, minor to moderate, and adverse. 
 
The water distribution systems do not meet Arizona or Nevada state standards and a reduced 
use-restriction or closure notice could be issued for failure to meet these standards. Closure 
would impact all services to visitors at Lake Mead NRA. Depending on the restrictions or 
closures that would result from action by Arizona or Nevada, impacts to the visitor experience 
would be short or long term, localized, minor to moderate, and adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect visitor experience include rehabilitation of Callville Bay Road and North-
shore Road, replacement of the sewer collection and treatment system at Willow Beach, 
redevelopment of the Willow Beach area, and rehabilitation of the Overton Beach and Echo 
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Bay access roads. The road rehabilitation projects could cause visitors to experience traffic 
delays, although these delays would be kept to a minimum. The replacement of the sewer 
collection and treatment system at Willow Beach, as well as the redevelopment of the Willow 
Beach area, would cause temporary short-term inconveniences to visitors at Willow Beach as 
work occurs in this area, but result in long-term improvements. Overall cumulative impacts to 
visitor experience from past, present, and reasonably foreseeable future projects would be 
short term, minor, and adverse, with long-term, minor, beneficial impacts on project 
completion. The no-action alternative would provide additional localized, short-term, minor 
to moderate impacts, and the overall cumulative effects would be short term, minor, and 
adverse.  
 
Conclusion. Impacts to visitor experience from closure of facilities or access routes due to the 
need for system repairs or to restrictions placed on the site by the states of Arizona or Nevada 
would be short term, minor to moderate, and adverse. The overall cumulative effects to visitor 
experience from past, present, and reasonably foreseeable future projects, in conjunction with 
the no-action alternative, would be short term, minor, and adverse. 
 

Health and Safety 
 
Under the no-action alternative, health and safety would be impacted for both NRA visitors 
and NRA employees and their families, including both National Park Service staff and 
concession staff. During the peak summer season, there are approximately 218 National Park 
Service employees and 620 concession employees working at Lake Mead NRA. Approximately 
25% of these employees are residents within the NRA, occupying National Park Service and 
concessioner housing, some of which share residences with family members. The NRA has 
completed new water treatment facilities in many locations, but after treatment, the potable 
water travels through deteriorated pipes for distribution. The deteriorated pipes and valves 
could cause water contamination of the potable water available to both NRA staff and NRA 
visitors. In addition, pipes have been placed using materials now considered hazardous such as 
leaded joint pipe and asbestos-cement pipe. This could lead to health concerns with the 
potable water for visitors and result in illness. 
 
The deterioration of the sewer collection system also creates health risks for visitors and NRA 
employees. Visitors would be exposed to raw sewage from pipe breaks and leakage. Park and 
maintenance staff would be exposed to raw sewage as they work to repair pipe breaks. The raw 
sewage could also seep into the lake creating a health risk for those swimming nearby. In 
addition, the lake serves as a fresh water source for the Las Vegas valley and any leakage of 
sewage close to the intake could potentially draw in contaminated water.  
 
Health risks are considered short term because the water quality is continually monitored—if a 
problem was found, the risk could be averted through management of the water supply and/or 
treatment. Health risks as a result of the deteriorated water distribution and sewer collection 
system would be short term, minor to moderate, and adverse. 
 
Safety would be of concern to both NRA staff and visitors in the event of a structural fire. The 
fire hydrants are deteriorated and difficult to maintain in operational order. In addition, 
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adequate water supplies for fighting fires are not available in all areas. The impacts to safety as 
a result are considered short and long term, minor to moderate, and adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect health and safety include rehabilitation of Callville Bay Road and North-
shore Road, replacement of the sewer collection and treatment system at Willow Beach, 
relocation of the treated effluent discharge from the city of Las Vegas, and rehabilitation of the 
Overton Beach and Echo Bay access roads. During road construction projects, there is a 
negligible potential for adverse safety impacts to workers and visitors as a result of the 
construction work. Mitigation measures would be employed to minimize these risks. The 
replacement of the sewer collection system at Willow Beach and relocation of the treated 
effluent discharge would have localized, long-term, minor, beneficial impacts, but the 
beneficial impact would be negated by the minor to moderate, adverse impacts from the 
deteriorated condition of the sewer collection systems throughout the NRA. The no-action 
alternative would add minor to moderate, short-term, adverse contributions to cumulative 
effects. The cumulative effects of these past, present, and reasonably foreseeable future 
actions, in conjunction with the no-action alternative, would have minor to moderate, short-
term, adverse impacts on health and safety. 
 
Conclusion. Health risks as a result of the deteriorated water distribution and sewer collection 
systems would be short term, minor to moderate, and adverse. The impacts to safety as a result 
of the no-action alternative are considered short and long term, minor to moderate, and 
adverse. The cumulative effects of these past, present, and reasonably foreseeable future 
actions, in conjunction with the no-action alternative, would have minor to moderate, short-
term, adverse impacts on health and safety. 
 

National Recreation Area Operations 
 
Under the no-action alternative, NRA staff would continue to be required to respond to 
frequent water and sewerline breaks. Park resources would need to be diverted from general 
routine maintenance to respond to water and sewer system emergencies. There would be 
temporary delays in services and the potential for traffic detours or road closures while repairs 
were being made. This would require additional NRA staff to direct visitors to alternate traffic 
routes or alternate locations for services. In addition, NRA operations would be affected if a 
building or wild fire should occur and inadequate water supplies are available fire fighting.  
 
The current systems are not standardized throughout the NRA. As a result, parts must be 
stocked for all the different types of systems present. In addition, NRA maintenance staff must 
be trained to handle a number of different types of equipment and systems. This training 
involves both the time and the cost of training. The NRA is currently considered understaffed 
for these maintenance issues due to the frequency of occurrences and the difficult nature of 
travel from one NRA developed area to another.  
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Finally, leakage of fresh water is estimated at 11 million gallons annually. Most of this water 
has been treated, involving expense to the NRA. This leakage is wasting a resource that is 
scarce in the desert environment of Lake Mead.  
 
All of these factors combine to make the effects of the no-action alternative short and long 
term, minor to moderate, and adverse to NRA operations. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect health and safety include rehabilitation of Callville Bay Road and North-
shore Road, replacement of the sewer collection and treatment system at Willow Beach, and 
rehabilitation of the Overton Beach and Echo Bay access roads. These projects would require 
staff time to monitor. Road projects could potentially increase staff time to travel from one 
area to another. In addition, the growing population in the Las Vegas area would be expected 
to increase visitation to Lake Mead NRA, increasing the strain on NRA resources over the long 
term. These cumulative actions would have a short-term, negligible, adverse, and long-term, 
minor, adverse impact on NRA operations. The no-action alternative would have short- and 
long-term, minor to moderate, adverse contributions to cumulative effects. The cumulative 
effects of these past, present, and reasonably foreseeable future actions, in conjunction with 
the no-action alternative, would have short- and long-term, minor to moderate, adverse 
impacts on NRA operations. 
 
Conclusion. Implementation of the no-action alternative would result in long-term, minor to 
moderate, adverse impacts. The cumulative effects of these past, present, and reasonably 
foreseeable future actions, in conjunction with the no-action alternative, would have long-
term, minor to moderate, adverse impacts on NRA operations, at a minimum.  
 

ENVIRONMENTAL CONSEQUENCES—ALTERNATIVE B: PREFERRED ALTERNATIVE 

 

Soils 
 
The preferred alternative would generate new disturbance of approximately 3.3 acres across all 
eight project areas, with new disturbance at any one project area not exceeding 1.5 acres. The 
project would re-disturb approximately 16.4 acres of upland habitat that was previously 
disturbed during the initial installation of the water/sewer systems, which occurred 50 to 60 
years ago. A total of 1.8 acres of upland habitat would be lost due to development of an 
unpaved road and or placement of above-ground water storage tanks.  
 
Under the preferred alternative, numerous waterlines and sewerlines would be excavated and 
replaced. The trenching would disturb soils. Excavated material would be windrowed in the 
construction zone. Although soil windrowed during construction would be susceptible to 
some erosion, such erosion would be minimized by placing silt fencing, as required, adjacent to 
the excavated soil. Excavated soil would be windrowed only as long as it takes to dig the trench 
and install the replacement waterlines or sewerlines. Once construction is complete and 
disturbed surfaces recontoured, erosion mats or other erosion-control measures would be 
used to protect bare, exposed soils from erosion, where appropriate. Excess excavated soil 
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would be stored in approved areas. Impacts to soils from erosion would be short term and 
minor.  
 
Soils within the project construction limits would be compacted and trampled by the presence 
of construction equipment and workers. Local soil compaction would temporarily decrease 
permeability, alter soil moisture, and diminish the water storage capacity of the soils; however, 
there would be no long-term effects with salvage of topsoil and adverse effects would be 
minor. Overall, construction activities would result in short-term, negligible to minor, adverse 
impacts to soils through disturbance and compaction. 
 
Impacts to soils from water and sewage leakage and from pipe breaks would be eliminated 
with the pipeline replacements. This would result in a long-term, negligible, beneficial impact. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect soils include: the rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment system of Willow Beach, redevelopment of 
the Willow Beach area, and rehabilitation of the Overton Beach and the Echo Bay access roads. 
In addition, growth and the associated construction of houses and roads in the Las Vegas area 
would negatively impact soils. Cumulative impacts from the past, present, and reasonably 
foreseeable future activities would result in short- and long-term, minor impacts to soils in the 
region. The preferred alternative would provide short-term, negligible to minor, adverse 
impacts to the overall cumulative impacts. The cumulative effects of past, present, and 
reasonably foreseeable future actions, in conjunction with the no-action alternative, would 
have short and long term, minor, adverse impacts on soils. 
 
Conclusion. Construction activities would result in short-term, negligible to minor, adverse 
impacts to soils through disturbance and compaction. Impacts to soils from water and sewage 
leakage and from pipe breaks would be eliminated with the pipeline replacements. This would 
result in a long-term, negligible, beneficial impact. The cumulative effects of past, present, and 
reasonably foreseeable future actions, in conjunction with the no-action alternative, would 
have short- and long-term, minor, adverse impacts on soils. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Vegetation 
 
Under the preferred alternative, numerous waterlines and sewerlines would be excavated and 
replaced. For new pipeline placement in undisturbed areas or pipeline replacement in areas 
where the vegetation has re-established, heavy equipment and human activity would impact 
not just the vegetation over the trench, but would also impact the vegetation in a 25-foot-wide 
construction zone along the trench. These construction activities in previously undisturbed 
areas, or in areas where the existing water and sewerline corridor runs cross-country, would 
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result in short-term, minor, adverse impacts to vegetation. Minor, long-term, beneficial 
impacts to vegetation would be realized in locations where perennial water and sewer leaks 
and breaks would be eliminated, returning the ecosystem to a normal moisture and nutrient 
level, resulting in a normal density and distribution of native plant species. Adequate fire 
hydrants and water to fight fires would minimize the potential for vegetation to be damaged by 
a fire and result in a long-term, minor, beneficial impact. 
 
Overall impacts of the preferred alternative on vegetation would be short term, minor, and 
adverse, and long term, minor, and beneficial. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect vegetation include: rehabilitation of Callville Bay Road and Northshore 
Road, replacement of the sewer collection and treatment system at Willow Beach, redevelop-
ment of Willow Beach, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, growth in the Las Vegas area would also affect vegetation. Urban development, 
paving, and grading would continue to contribute to native vegetation loss and replacement 
with nonnative species. These past, present, and reasonably foreseeable future projects would 
have a minor to moderate, adverse impact to vegetation in the short and long term. The 
preferred alternative would contribute minor, short-term, adverse impacts, and minor, long-
term, beneficial impacts. The overall cumulative impacts from past, present, and reasonably 
foreseeable future actions, in combination with the preferred alternative, would be short and 
long term, minor to moderate, and adverse. 
 
Conclusion. Overall impacts of the preferred alternative on vegetation would be short term, 
minor, and adverse, and long term, minor, and beneficial. The overall cumulative impacts from 
past, present, and reasonably foreseeable future actions, in combination with the preferred 
alternative, would be short and long term, minor to moderate, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Wildlife 
 
The preferred alternative would generate new disturbance of approximately 3.3 acres across all 
eight project areas, with new disturbance at any one project area not exceeding 1.5 acres. The 
project would re-disturb approximately 16.4 acres of upland habitat that was previously 
disturbed during the initial installation of the water/sewer systems, which occurred 50 to 60 
years ago. A total of 1.8 acres of upland habitat would be lost due to development of an 
unpaved road or placement of new above-ground water storage tanks.  
 
Noise and human presence during construction activities would cause short-term impacts to 
wildlife species; however, these impacts would be temporary and wildlife activities would 
return to normal as construction is completed. During construction, some wildlife, particularly 
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small mammals and reptiles, would be temporarily displaced. Some individuals would be killed 
outright. Following project completion, wildlife would reoccupy suitable habitat in the project 
area. It is likely that certain larger species would avoid the construction corridor during the 
time construction is taking place in previously undisturbed areas, or when the existing 
waterlines and sewerlines travel cross-country. Other large species (i.e., common raven) may 
be more visible as prey species are flushed out or uncovered during ground disturbance or are 
made available as carrion. These circumstances are expected to have negligible to minor, 
short-term, adverse impacts on wildlife. 
 
The elimination of raw sewage discharges and pipe breaks would have a long-term, negligible, 
beneficial impact to wildlife. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect wildlife include: rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment systems at Willow Beach, redevelopment of 
the Willow Beach area, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, growth in the Las Vegas area would also affect wildlife. Urban development, paving, 
and grading would continue to contribute to wildlife habitat degradation and loss. Impacts 
from the cumulative projects would be short and long term, minor, and adverse. The preferred 
alternative would have a short-term, negligible to minor, adverse impact, and a long-term, 
negligible, beneficial impact to wildlife. Overall cumulative impacts from past, present, and 
reasonably foreseeable future actions in combination with the preferred alternative would be 
short and long term, minor, and adverse. 
 
Conclusion. Construction activities would have negligible to minor, short-term, adverse 
impacts on wildlife. The elimination of raw sewage discharges and pipe breaks would have a 
long-term, negligible, beneficial impact to wildlife. Overall cumulative impacts from past, 
present, and reasonably foreseeable future actions, in combination with the preferred 
alternative, would be short and long term, minor, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Threatened and Endangered Species and Species of Special Concern 
 
Based on information received from the USFWS, the special-status species of concern include 
the desert tortoise, razorback sucker, and bonytail chub.  
 

Desert Tortoise 
 
The preferred alternative would occur in a portion of desert tortoise range where densities are 
estimated to be low. Potential impacts to individuals and habitat in the project area would be 
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further minimized through proposed conservation measures. The 1.8 acres of upland habitat 
that would be lost for tank and road placement in Nevada constitutes marginal habitat at best, 
and when placed in the context of its proximity to highly developed areas, becomes unsuitable. 
Conservation measures proposed to further reduce the potential adverse effects associated 
with project activities include: (1) pre-construction clearance surveys; (2) monitoring, removal, 
and ingress prevention activities during construction in months when desert tortoises are 
active; (3) conducting an education program for all project employees; and (4) establishment of 
a litter control program during construction. 
 
The determination of effect on the desert tortoise as discussed in the biological opinion 
(appendix C) is “may affect, likely to adversely affect.” This determination is equivalent to a 
short-term, minor, adverse impact.  
 
Desert tortoise populations would benefit from the elimination of raw sewage leakage and 
from the elimination of pipe breaks. The beneficial impacts would be negligible and long term. 
 

Razorback Sucker and Bonytail Chub 
 
The preferred alternative would have only negligible potential to result in adverse impacts to 
the razorback sucker or bonytail chub. Potential impacts to individuals of these two fish 
species would be further minimized through proposed conservation measures such as 
sediment control. The determination of effect on the razorback sucker and bonytail chub, as 
outlined in the biological opinion (appendix C), is “may affect, not likely to adversely affect.” 
This is equivalent to short-term, negligible, adverse impacts. 
 
The razorback sucker and bonytail chub would benefit from the elimination of the potential 
for raw sewage to discharge into the lake. The beneficial impacts would be long term and 
negligible. 
 
Critical Habitat. Assuming implementation of the conservation measures as previously 
described, and the flow-through nature of the lake waters, it is not anticipated that the 
preferred alternative would have any detectable or measurable adverse impact on the critical 
habitat for the razorback sucker or bonytail chub. However, the preferred alternative would 
result in conservation of at least 11 million gallons of water per year, and a substantially 
reduced risk of a major sewage pollution event. These two effects represent long-term, 
beneficial impacts to critical habitat for these two fish species.  
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect wildlife include: rehabilitation of Callville Bay Road and Northshore Road, 
replacement of the sewer collection and treatment system at Willow Beach, redevelopment of 
the Willow Beach area, and rehabilitation of the Overton Beach and Echo Bay access roads. In 
addition, development of private land in the vicinity of Las Vegas and its suburbs, and the 
associated degradation and loss of desert tortoise habitat is anticipated to continue. Actions on 
private land including urban development, paving, and grading would continue to contribute 
to habitat degradation and loss. The cumulative impacts to desert tortoise from past, present, 
and reasonably foreseeable future actions would be short and long term, minor to moderate, 
and adverse. The preferred alternative would contribute minor, adverse impacts. The overall 
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cumulative impacts to the desert tortoise would be short and long term, minor to moderate, 
and adverse.  
 
Cumulative impacts to the razorback sucker and bonytail chub would come from potential 
increases in sedimentation deposited into the lake from construction activities in proximity to 
the lake, as well as from the inflow from Las Vegas Wash, which carries treated wastewater 
from Las Vegas and has been the source of potential water quality-related issues. Sedimenta-
tion would be minimized through mitigation measures outlined for each construction project. 
Impacts to these species and their critical habitat in Lake Mead would be expected to be short 
and long term, minor to moderate, and adverse. The preferred alternative would contribute 
negligible adverse impacts to these cumulative impacts and the overall cumulative impacts to 
the razorback sucker and bonytail chub would be short and long term, minor to moderate, and 
adverse. 
 
Conclusion. The determination of effect for the desert tortoise, as discussed in the biological 
opinion (appendix C), is “may affect, likely to adversely affect.” This determination is 
equivalent to a short-term, minor, adverse impact. Desert tortoise populations would benefit 
from the elimination of raw sewage leakage and from the elimination of pipe breaks. The 
beneficial impacts would be negligible and long term. 
 
The determination of effect for the razorback sucker and bonytail chub, as outlined in the 
biological opinion (appendix C), is “may affect, not likely to adversely affect.” This is 
equivalent to short-term, negligible, adverse impacts. The razorback sucker and bonytail chub 
would benefit from elimination of the potential for raw sewage to discharge into the lake. The 
beneficial impacts would be long term and negligible. 
 
There would be no measurable adverse impact to the critical habitat for the razorback sucker 
and the bonytail chub. The preferred alternative would result in conservation of at least 11 
million gallons of water per year, and in a substantially reduced risk of a major sewage 
pollution event. These two effects represent long-term beneficial impacts to the critical habitat.  
 
The overall cumulative impacts to the desert tortoise would be short and long term, minor to 
moderate, and adverse. The overall cumulative impacts to the razorback sucker and bonytail 
chub would be short and long term, minor to moderate, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Historic Structures and Districts 
 
Some of the trenching proposed in this project may impact the landscaping, paving, and/or 
walls associated with Temple Bar Visitor Center, Echo Bay ranger station, Las Vegas Wash 
ranger station, and Boulder Beach maintenance building. There is potential danger of 



Environmental Consequences—Alternative B: Preferred Alternative 

81 

undermining the walls or causing collapse by removing portions of the walls, and there is the 
possibility that other historic fabric of the designed landscape may be removed or replaced. 
Fire hydrants would be replaced in the vicinity of the Boulder Beach maintenance building. 
Backflow preventers would be installed in the vicinity of the Temple Bar Visitor Center. The 
replacement of fire hydrants and backflow prevention devices would not be so obtrusive as to 
affect the integrity of the historic buildings. With mitigation, including the replacement of 
vegetation and other features in-kind, the use of orange caution construction fencing to 
close/mark areas that need to be avoided by construction and equipment, and avoiding the 
removal of historic fabric, effects to the historic structure would be long term, adverse, and 
negligible to minor, depending on the extent to which elements contributing to the historic 
integrity of the historic structures could be avoided. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect historic structures and districts include the replacement of the sewer 
collection and treatment system at Willow Beach; redevelopment of the Willow Beach area; 
modernization of the campgrounds at Temple Bar, Cottonwood Cove, and Katherine Landing; 
and rehabilitation of the Echo Bay access road. With the appropriate planned mitigation, the 
past, present, and reasonably foreseeable future projects would have a negligible to minor, 
adverse effect on historic structures and districts. The preferred alternative would contribute 
negligible to minor adverse impacts to historic structures. Overall cumulative impacts to 
historic structures and districts would be negligible to minor and adverse.  
 
Conclusion. With mitigation, the impacts to historic structures from the preferred alternative 
would be long term, negligible to minor, and adverse. Overall cumulative impacts to historic 
structures and districts would be negligible to minor and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 
Section 106 Summary. After applying the Advisory Council on Historic Preservation’s criteria 
of adverse effects (36 CFR Part 800.5, Assessment of Adverse Effects), the National Park 
Service concludes that implementation of the preferred alternative would have no adverse 
effect on Lake Mead NRA historic structures and districts. 
 

Cultural Landscapes 
 
The trenching associated with the preferred alternative may affect the landscaping, paving, 
curbing, and/or walls that contribute to the Cottonwood Cove Developed Area District, 
Katherine Landing Public Service District, and the Temple Bar Developed Area District. 
Potential effects could range from the removal of historic fabric of the cultural landscapes to 
damage of features contributing to the integrity of the landscapes. Fire hydrants would be 
replaced or moved in the vicinity of the Katherine Landing Public Service District and the 
Cottonwood Cove Developed Area District. Backflow preventers would be installed in the 
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vicinity of the upper campground at Cottonwood Cove and the Katherine Landing Public 
Service District. The replacement of fire hydrants and backflow prevention devices would not 
be so obtrusive as to affect the integrity of the cultural landscapes. Landscaping, pavement, and 
curbing could be temporarily removed; however, all features would be replaced in kind. With 
mitigation, including the replacement of vegetation and other features in kind, the use of 
orange caution construction fencing to close/mark areas that need to be avoided by construc-
tion and equipment, and avoiding the removal of historic fabric, effects to the cultural land-
scapes would be short term, adverse, and negligible to minor, depending on the extent to 
which contributing features could be avoided.  
  
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect cultural landscapes primarily relate to the modernization of campgrounds at 
Temple Bar, Cottonwood Cove, and Katherine Landing. The modernization guidelines would 
include mitigation to ensure the cultural landscape is maintained. With the appropriate 
mitigation, the past, present, and reasonably foreseeable future projects would have a short-
term, negligible to minor, adverse effect on cultural landscapes. The preferred alternative 
would contribute short-term, negligible to minor, adverse impacts, and the overall cumulative 
impacts would be short term, negligible to minor, and adverse. 
 
Conclusion. With mitigation, the impacts to historic structures from the preferred alternative 
would be short term, minor, and adverse. The overall cumulative impacts would be short term, 
negligible to minor, and adverse. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 
Section 106 Summary. After applying the Advisory Council on Historic Preservation’s criteria 
of adverse effects (36 CFR Part 800.5, Assessment of Adverse Effects), the National Park 
Service concludes that implementation of the preferred alternative would have no adverse 
effect on Lake Mead NRA historic districts and cultural landscapes. 
 

Water Quality 
 
The preferred alternative would provide a long-term solution to the current water quality 
issues that the NDEP has indicated constitute a potential violation of water pollution 
regulations. The discharge of raw sewage as a result of the deteriorated pipeline system breaks 
and leakage would be eliminated. In addition, the impacts to potable water as a result of the 
deteriorated distribution system would be eliminated, and water quality improvements would 
result. The impacts to water quality from the preferred alternative would be long term, minor 
to moderate, and beneficial. 
 
Construction activities have the potential to affect water quality in the short term. Impacts 
would be mitigated through the implementation of best management practices to control 
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sediment discharges from the construction areas. With the implementation of these sediment 
control measures, the short-term construction-related impacts to water quality would be 
negligible and adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future projects with the 
potential to affect water quality through construction-related sediment generation include: 
rehabilitation of Callville Bay Road and Northshore Road, replacement of the sewer collection 
and treatment system at Willow Beach, relocation of the treated effluent discharge for the city 
of Las Vegas, and rehabilitation of the Overton Beach and Echo Bay access roads. In addition, 
development of private land in the vicinity of Las Vegas and its suburbs could increase 
sediment in drainages to Lake Mead. All construction activities, on both National Park Service 
and private lands would be required to meet requirements for control of sedimentation. This 
would limit the potential for impacts from sedimentation to negligible. 
 
Water quality in Lake Mead is also subject to degradation from the inflow of treated effluent 
from the Las Vegas sewer treatment system and has the potential to degrade water quality if 
water treatment is not functioning properly or if the system has an emergency or unauthorized 
discharge. Such discharges would be mitigated. The impacts from this inflow would be 
expected to be short term, localized, minor, and adverse. 
 
Overall cumulative impacts to water quality from past, present, and reasonably foreseeable 
future activities would be short term, negligible to minor, and adverse. The impacts to water 
quality from the preferred alternative would be long term, minor to moderate, and beneficial, 
and short term, negligible, and adverse. Overall cumulative impacts of the past, present, and 
reasonably foreseeable future actions, in combination with the preferred alternative, would be 
short term, negligible to minor, and adverse, and long term, minor to moderate, and beneficial. 
 
Conclusion. The impacts to water quality from the preferred alternative would be long term, 
minor to moderate, and beneficial. With the implementation of sediment control measures, the 
short-term construction-related impacts to water quality would be negligible and adverse. 
Overall cumulative impacts of the past, present, and reasonably foreseeable future actions, in 
combination with the preferred alternative, would be short term, negligible to minor, and 
adverse, and long term, minor to moderate, and beneficial. 
 
Impairment. Because there would be no major adverse impacts to a resource or value whose 
conservation is (1) necessary to fulfill specific purposes identified in the NRA’s establishing 
legislation, (2) key to the natural or cultural integrity of the NRA or to opportunities for 
enjoyment of the NRA, or (3) identified as a goal in the NRA’s General Management Plan or 
other relevant National Park Service planning documents, there would be no impairment of 
NRA resources or values. 
 

Visitor Experience 
 
During construction, visitors would experience some inconveniences when certain water 
and/or sewer systems are not operational, resulting in comfort stations, dump stations, and 
commercial services that are not operational. Construction would introduce visual, audible, 
and atmospheric intrusions, which could reduce the quality of the visitor experience during 
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the construction period. However, such impacts would be localized and temporary, lasting 
only as long as construction. As a result, construction-related impacts to visitor experience 
would be short term, minor, and adverse in nature.  
 
Upon completion of the preferred alternative, the repaired water and sewer systems would 
result in improved conditions by reducing future closures due to breakage and need for repair, 
and increasing the number of fire hydrants and hose bibs. Although it is not anticipated that 
the system condition would have any impact on visitation numbers, the experience would be 
improved over current conditions and result in a long-term, minor, and beneficial effect.  
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect visitor experience include rehabilitation of Callville Bay Road and 
Northshore Road, replacement of the sewer collection and treatment system at Willow Beach, 
redevelopment of the Willow Beach area, and rehabilitation of the Overton Beach and Echo 
Bay access roads. The road rehabilitation projects could cause visitors to experience traffic 
delays, although these delays would be kept to a minimum. The replacement of the sewer 
collection and treatment system at Willow Beach and redevelopment of the Willow Beach area 
would cause temporary short-term inconveniences to visitors at Willow Beach as work occurs 
on these systems, but result in long-term improvements. Overall cumulative impacts to visitor 
experience from past, present, and reasonably foreseeable future projects would be short term, 
minor, and adverse, and long term, minor, and beneficial. The preferred alternative would 
contribute short-term, minor, adverse, and long-term, minor, beneficial impacts to the 
cumulative impacts and the resulting overall cumulative impacts would be short term, minor, 
and adverse, and long term, minor, and beneficial. 
 
Conclusion. The preferred alternative would have short-term, minor, adverse impacts during 
the construction phase. Upon completion of construction, there would be long-term, minor, 
beneficial effects on visitor experience. The overall cumulative impacts would be short term, 
minor, and adverse, and long term, minor, and beneficial. 
 

Health and Safety 
 
Rehabilitation of the water systems would result in fewer waterline breaks, significantly 
reducing the probability of water supply contamination from raw sewage. In addition, the new 
water distribution pipelines would reduce the potential for treated water to become contami-
nated during transport. Rehabilitation of sewer systems would result in fewer sewerline breaks 
that would have to be repaired by NRA maintenance staff, significantly reducing the exposure 
of maintenance staff to raw sewage. The improvements to the fire hydrants and fire fighting 
water supplies would result in a beneficial impact to overall safety. The overall systems 
improvements would result in a long-term, moderate, beneficial impact to health and safety. 
 
Worker safety would be a concern during construction, but with education on safe operating 
practices, the impacts to worker safety from construction would be short term, negligible, and 
adverse. 
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect health and safety include rehabilitation of Callville Bay Road and North-
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shore Road, replacement of the sewer collection and treatment system at Willow Beach, and 
rehabilitation of the Overton Beach and Echo Bay access roads. During road construction 
projects, there is a negligible potential for adverse safety impacts to workers and visitors as a 
result of the construction work. Mitigation measures would be employed to minimize these 
risks. The replacement of the sewer collection system at Willow Beach would have a long-
term, minor, beneficial impact in this area, but this beneficial impact would be negated by the 
minor to moderate, adverse impacts from the deteriorated condition of the remainder of the 
sewer collection systems throughout the NRA. The preferred alternative would contribute 
short-term, negligible, adverse impacts, and long-term, moderate beneficial impacts. The 
overall cumulative impacts from past, present, and reasonably foreseeable future actions, in 
combination with the preferred alternative, would be short term, negligible, and adverse, and 
long term, minor to moderate, and beneficial. 
 
Conclusion. The overall systems improvements would result in a long-term, moderate, 
beneficial impact to health and safety. Worker safety would be a concern during construction, 
but with education on safe operating practices, the impacts to worker safety from construction 
would be short term, negligible, and adverse. The overall cumulative impacts from past, 
present, and reasonably foreseeable future actions, in combination with the preferred 
alternative, would be short term, negligible, and adverse, and long term, minor to moderate, 
and beneficial. 
 

National Recreation Area Operations 
 
Rehabilitation of the water and sewer systems would result in fewer water and sewerline 
breaks, substantially reducing the number of repairs that need to be made by NRA 
maintenance staff, substantially increasing the time and resources available for general 
maintenance and upkeep, or other preventive maintenance. Additional system components 
installed as a part of the project, such as backflow prevention devices, would require regular 
testing. However the additional workload associated with these components would be more 
than offset by the time savings realized through replacement of deteriorated components that 
require constant maintenance.  
 
Increased domestic water use is not expected from the preferred alternative. Elimination of 
water leaks would reduce the amount of water that requires treatment by at least 11 million 
gallons of water per year, reducing energy and other costs, freeing up operational funding that 
can be redirected within the NRA. In addition, having a system with all similar components 
would reduce the parts inventory necessary, as well as maintenance staff training require-
ments. These improvements constitute a long-term, moderate, beneficial impact to NRA 
operations.  
 
Cumulative Impacts. Past, present, and reasonably foreseeable future actions with the 
potential to affect health and safety include rehabilitation of Callville Bay Road and North-
shore Road, replacement of the sewer collection and treatment system at Willow Beach, and 
rehabilitation of the Overton Beach and Echo Bay access roads. These projects would require 
staff time to monitor. Road projects could potentially increase staff time to travel from one 
area to another. In addition, the growing population in the Las Vegas area would be expected 
to increase visitation to the NRA, increasing the strain on NRA resources over the long term. 
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These cumulative actions would have a short-term, negligible, adverse, and long-term, minor, 
adverse impact on NRA operations. The preferred alternative would result in a long-term, 
moderate, beneficial impact to NRA operations. Cumulative impacts from past, present, and 
reasonably foreseeable future actions, in combination with the preferred alternative, would 
have short term, negligible, and adverse, and long term, minor, and beneficial impacts. 
 
Conclusion. The preferred alternative would have long-term, moderate, beneficial impacts on 
NRA operations. Cumulative impacts from past, present, and reasonably foreseeable future 
actions, in combination with the preferred alternative, would have short-term, negligible, and 
adverse, and long-term, minor, and beneficial impacts. 
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CONSULTATION AND COORDINATION 

 

SCOPING 

 
Scoping is the effort to involve agencies and the general public in determining the scope of 
issues to be addressed in the environmental assessment. Among other tasks, scoping determines 
important issues and eliminates issues not important; allocates assignments among the interdisci-
plinary team members and/or other participating agencies; identifies related projects and 
associated documents; identifies other permits, surveys, consultations, etc., required by other 
agencies; and creates a schedule that allows adequate time to prepare and distribute the environ-
mental assessment for public review and comment before a final decision is made. Scoping 
includes any interested agency, or any agency with jurisdiction by law or expertise (including 
the Advisory Council on Historic Preservation, the Nevada and Arizona SHPOs, and American 
Indian tribes) to obtain early input. 
 
Staff of Lake Mead NRA, the Federal Highway Administration, and resource professionals of 
the National Park Service, Denver Service Center, conducted internal scoping. This interdisci-
plinary process defined the purpose and need, identified potential actions to address the need, 
determined the likely issues and impact topics, and identified the relationship of the proposed 
action to other planning efforts at the NRA. 
 
A press release (appendix A) initiating scoping and describing the proposed action was issued 
on March 19, 2004. Comments were solicited during a public scoping period that ended 
April 22, 2004. No comments were received. The public and American Indian groups 
traditionally associated with the lands of Lake Mead NRA will also have an opportunity to 
review and comment on this environmental assessment.  
 

COMPLIANCE WITH FEDERAL AND STATE REGULATIONS 

 
For the no-action alternative, no permits would be required.  
 
The undertakings described in this document are subject to section 106 of the National 
Historic Preservation Act, as amended in 1992 (16 USC 470 et seq.). Consultation with the 
Arizona and Nevada SHPOs would occur prior to implementation of the project. 
 
In accordance with section 7(c) of the Endangered Species Act of 1973, as amended (16 USC 
1531 et seq.), it is the responsibility of the federal agency proposing the action (in this case the 
National Park Service) to determine whether the proposed action would adversely affect any 
listed species or designated critical habitat. The National Park Service submitted a biological 
assessment to the USFWS documenting the likely effects to the desert tortoise, razorback 
sucker, and bonytail chub. The National Park Service made a determination that the proposed 
project may affect and is likely to adversely affect the desert tortoise, and a determination that 
the proposed project may affect and is not likely to adversely affect the razorback sucker. In a 
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biological opinion issued in June 2005, the USFWS concurred with this determination 
(appendix C). 
 
The National Park Service preferred alternative, would comply with Executive Order 11988 
(Floodplain Management) and the Fish and Wildlife Coordination Act of 1934, Public Law 85-
624, as amended (16 USC §§ 661-666c). The following approvals and permits from juris-
dictional agencies could be required before the preferred alternative could be implemented. 
 
� U.S. Army Corps of Engineers, Nationwide or Individual Permit (as appropriate), 

pursuant to section 404 of the Clean Water Act, for minor discharge of dredged or fill 
material in waters of the United States. 

 
� Arizona Department of Environmental Quality, State Water Quality Certification, 

pursuant to section 401 of the Clean Water Act. 
 
� Nevada Department of Conservation and Natural Resources, Division of 

Environmental Protection, Bureau of Water Quality Planning, Water Quality 
Certification, pursuant to section 401 of the Clean Water Act. 

 
� Arizona Department of Environmental Quality’s Arizona Pollution Discharge 

Elimination System Construction General Permit for authorization to discharge 
stormwater associated with construction activity under the National Pollutant 
Discharge Elimination System. 

 
� Nevada Department of Conservation and Natural Resources, Division of 

Environmental Protection, Bureau of Water Pollution Control, General Construction 
Stormwater Permit for authorization to discharge stormwater associated with 
construction activity under the National Pollutant Discharge Elimination System. 

 
� Nevada and Arizona SHPOs – Concurrence that no historic properties would be 

affected and that effects from the project on historic and archeological resources have 
been taken into account, in accordance with section 106 of the National Historic 
Preservation Act. 

 
� U.S. Fish and Wildlife Service, consultation regarding threatened and endangered 

species, in compliance with section 7 of the Endangered Species Act of 1973, as 
amended. 
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LIST OF NATIONAL PARK SERVICE CONTACTS AND DOCUMENT PREPARERS 

 
This environmental assessment was prepared by engineering-environmental Management, 
Inc., under the direction of the National Park Service. Denver Service Center and Lake Mead 
National Recreation Area staff provided invaluable assistance in the development and 
technical review of this environmental assessment. National Park Service staff that was 
consulted includes: 
 

Lake Mead National Recreation Area 
 

Mike Boyles – Environmental Compliance Specialist 
Steve Daron – Archeologist 
Steve Spearman – Utility Systems Leader 

 
National Park Service – Denver Service Center 
 

Elaine Rideout – Natural Resource Specialist 
Greg Cody – Cultural Resource Specialist 
Richard Marshall – Project Manager 
Felton Brunson – Civil Engineer 

 
The preparers of this document are: 
 

engineering-environmental Management, Inc. 
 
Anne Baldrige – Project Manager 
Chris Baker – Cultural Resources Specialist 
Schelle Frye – NEPA Specialist 
Wanda Gray Lafferty – Technical Publications Specialist 
Cheryl Schmidt, Ph.D. – Biologist 
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As the nation’s principal conservation agency, the Department of the Interior has the responsibility for most 
of our nationally owned public lands and natural resources. This includes fostering sound use of our land 
and water resources; protecting our fish, wildlife, and biological diversity; preserving the environmental and 
cultural values of our national parks and historic places; and providing for the enjoyment of life through 
outdoor recreation. The department assesses our energy and mineral resources and works to ensure that 
their development is in the best interests of all our people by encouraging stewardship and citizen 
participation in their care. The department also has a major responsibility for American Indian reservation 
communities and for people who live in island territories under U.S. Administration. 



 

 

United States Department of the Interior � National Park Service 
 
 


