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ENVIRONMENTAL ASSESSMENT 
OUTGRANT FOR CONSTRUCTION AND OPERATION OF  

A SOLAR PHOTOVOLTAIC SYSTEM IN  
AREA I, NELLIS AIR FORCE BASE,  

CLARK COUNTY, NEVADA 

a. Responsible Agency:  U.S. Air Force  

b. Proposed Action:  The U.S. Air Force (USAF) proposes to initiate an outgrant to Nevada 
Power Company d/b/a NV Energy or its designee, successor or assignee (NV Energy) 
for approximately 160 acres of USAF property located at the southwest corner of the 
base.  The property is currently developed, with a portion functioning as a closed and 
capped landfill on the east side of Sloan Channel and a portion as a closed section of 
the golf course west of Sloan Channel.  A solar photovoltaic system (SPVS) would be 
constructed on either side of Sloan Channel.  Energy generated from the SPVS would 
be sold to Nellis Air Force Base (Nellis) at a predetermined fixed price.  An underground 
electric feeder line would also be constructed along existing roads completely within the 
boundaries of Nellis, to transfer energy generated at the SPVS to the Nellis Northgate 
Substation.  NV Energy proposes to construct, operate, and eventually decommission 
the SPVS on the property proposed for outgrant by USAF.  

c. Written comments and inquiries regarding this document should be directed to: 
 99 ABW/PA 

4430 Grissom Ave, Suite 107                                                                                       
Nellis Air Force Base, NV 89191 
ATTN:  Mr. Charles Ramey  

In addition, the document can be viewed and downloaded from the World Wide Web at:  
www.nellis.af.mil/library/environment.asp   

A hard copy is available for review at: 
Las Vegas Library, Reference Department 
833 Las Vegas Blvd. North 
Las Vegas, NV  89101 

d. Report Designation:  Final Environmental Assessment (EA)  

e. Abstract:  This EA evaluates the potential environmental impacts for the outgrant of 160 
acres of USAF property to NV Energy.  The SPVS project would generate 10 to 15 
megawatts alternating current or up to 18 megawatts direct current.  NV Energy would 
construct either fixed or one-axis type solar panels.  The SPVS would be constructed on 
both sides of Sloan Channel, on a former landfill that has been closed and capped, and 
on closed fairways and greens of a former golf course.  Some importing of fill material 
would be needed to level the closed landfill, and the former golf course area would be 
graded level.  Conduits would be trenched between solar panels, and a feeder line 
would be placed belowground from the SPVS to the Nellis Northgate Substation.   

This EA has been prepared in accordance with the National Environmental Policy Act 
(NEPA) and 32 CFR 989, the Air Force Environmental Impact Analysis Process (EIAP) 
to analyze the potential environmental consequences of the Proposed Action, a Modified 
Conduit Connection Alternative that would place all conduits between solar panels 
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aboveground, and the No Action Alternative.  Under the No Action Alternative, no 
outgrant on USAF lands would be initiated.  The SPVS would not be constructed, and no 
additional renewable energy at a fixed price from a SPVS in Area I would be made 
available to Nellis.   

The environmental resources potentially affected by the Proposed Action are land use, 
air quality, noise, water quality, special status species, and socioeconomic conditions.  
Based on an analysis of affected resources and mitigation measures to be employed, no 
significant impacts on any of the affected resources would occur as a result of the 
Proposed Action.  Further, substantial economic benefits for Nellis would result from the 
Proposed Action and would increase the use of renewable energy for the USAF.  
NV Energy would retain all of the renewable energy attributes of the energy.  
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1.0 PURPOSE, NEED, AND SCOPE 

This Environmental Assessment (EA) has been prepared to comply with the National
Environmental Policy Act (NEPA) of 1969 (Public Law [PL] 91-190; 42 U.S. Code [U.S.C.] 4321-
4347), as amended.  Preparation of this EA followed instructions established in 32 Code of 
Federal Regulations [CFR] 989, Environmental Impact Analysis Process (EIAP) for the U.S. Air 
Force (USAF), and 40 CFR 1500-1508, Council on Environmental Quality (CEQ) regulations.  
For the purposes of this document, “NV Energy” shall refer to Nevada Power Company d/b/a 
NV Energy or its designee, successor, or assignee.  

This EA evaluates potential impacts of Federal actions associated with the outgrant of 
approximately 160 acres of USAF lands on Nellis Air Force Base (Nellis) (Figure 1-1 and Figure 
1-2) to NV Energy for the construction and operation of a solar photovoltaic system (SPVS).  NV 
Energy would construct, operate, and own the SPVS and would sell the energy directly to Nellis.  
It is anticipated that all power generated from the SPVS would be purchased by Nellis; however, 
if some power is available beyond Nellis’ needs, this power would flow into the grid and be 
reallocated by the utility to other consumers. 

1.1 INTRODUCTION 

The Energy Policy Act of 2005 (PL 109-58), (EPAct); Executive Order (EO) 13423, January 24, 
2007 on Strengthening Federal Environmental, Energy, and Transportation Management; and 
EO 13514, October 5, 2009 on Federal Leadership in Environmental, Energy and Economic 
Performance address the Nation’s growing energy problems, which include increasing crude oil 
costs, diminishing supplies worldwide, and dependency on foreign crude oil sources.  Any 
reduction of crude oil consumption would be the result of reduced costs associated with 
transporting coal from a mine to a power plant.  The EPAct and EO 13514 require numerous 
energy saving and conservation measures.  The EPAct mandates that Federal agencies will 
lead the way in renewable energy, with a goal of utilizing 7.5 percent or more renewable energy 
by 2013.  Solar power is one of the renewable energy resources supported by the EPAct. 

The 2008 United States Air Force Infrastructure Energy Strategic Plan (Energy Strategic Plan) 
outlines the USAF strategy to meet energy conservation mandates, establish energy 
independence, and provide the means to acquire resources necessary to make installations 
energy efficient.  The USAF energy vision is to “reduce demand through conservation and 
efficiency; increase supply through alternative energy sources; and create a culture where all 
Airmen make energy a consideration in everything we do” (USAF 2008a).  USAF’s policy is to 
consider energy conservation in all of its activities.   

The USAF is the largest purchaser in the Federal government of clean energy, and ninth largest 
purchaser in the U.S. (U.S. Environmental Protection Agency [USEPA] 2010).  Currently 4 
percent of the electricity used by the USAF is produced from renewable resources, and the 
USAF has received a Green Power Leadership award from the USEPA (USEPA 2010, EO 
13423, Energy Independence and Security Act of 2007 [EISA]).
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Photograph 1-1.  SPVS at Area III on 
Nellis AFB constructed in 2007. 

Currently, NV Energy provides approximately 65 
percent of the electrical energy consumed by Nellis 
from its existing fleet of generating facilities.  In 
December 2007, a private company leased a 140-
acre parcel in Area III on Nellis to construct an SPVS 
(Photograph 1-1).  The USAF purchases the 
generated power from this SPVS, and NV Energy 
purchases the renewable energy credits.  This SPVS 
generates 14.2 megawatt (direct current [DC]) peak 
output and currently provides 25 to 30 percent of 
annual electricity for Nellis.  The SPVS saves the 
USAF approximately $1 million annually in energy 
costs.  

Nellis proposes to use solar energy to meet the 
Federal government’s requirements that continue to focus on more renewable energy 
resources.  As a partner, NV Energy, or any successor or assign, would own and operate the 
proposed SPVS in Area I.  In turn, NV Energy would be generating energy from a renewable 
resource which would in turn be sold to Nellis through its applicable tariff rate (however, NV 
Energy would retain all of the renewable energy attributes of the energy). 

1.2 PURPOSE AND NEED FOR THE PROPOSED ACTION 

The purpose of the Proposed Action is to increase the use of renewable energy at Nellis in 
compliance with the USAF Energy Strategic Plan, EPAct, EISA, EO 13423, and EO 13514.  The 
need for the Proposed Action is to decrease Nellis energy costs, stabilize future energy costs, 
reduce energy demand from non-renewable resources, and to meet Congressional and 
Department of Defense (DoD) requirements, coupled with meeting long-term goals for 
renewable energy use set by the USAF.

1.3 SCOPE 

This EA identifies, documents, and evaluates potential environmental effects of the proposed 
outgrant of USAF lands for construction and operation of a SPVS in Area I.  Pursuant to a 
contractual arrangement, NV Energy would sell the output of its solar facility to Nellis pursuant 
to its applicable tariff (however, NV Energy would retain all of the renewable energy attributes of 
the energy).  This EA was prepared for the USAF, and the Proposed Action considered by Nellis 
includes a proposed renewable outgrant of the 160 acres of Nellis lands required for the SPVS 
in Area I.
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2.0 PROPOSED ACTION AND ALTERNATIVES 

2.1 PROPOSED ACTION 

The USAF proposes to initiate a renewable outgrant to NV Energy for approximately 160 acres 
of USAF property located at the southwest corner of the base (see Figure 1-2).  A buried electric 
feeder line would be constructed along the western perimeter of Nellis, primarily on USAF 
property, to transfer energy generated at the SPVS to the Nellis Northgate Substation.  NV 
Energy proposes to construct, operate, and eventually decommission the SPVS on the property 
proposed for outgrant by Nellis.  

Solar panels would be constructed on both sides of Sloan Channel within the 160-acre project 
site (see Figure 1-2).  During construction, a temporary crossing (i.e. culverts covered with 
roadbed fill material) would be placed in Sloan Channel to allow for construction access from E. 
Carey Avenue.  The culverts would be removed and the Sloan Channel bed and banks restored 
following construction.  A portion of the proposed project site is a capped and closed landfill, 
and construction would not penetrate the landfill cap.  Additional fill material would be brought 
onto the project site prior to the construction of solar panels to level and grade the landfill cap.  
This would rectify drainage and surface leveling issues associated with uneven subsidence of 
the landfill cap.  Additionally, the closed golf course greens, and abandoned fairways and 
hazards would be graded to create a level surface for placement of solar panels and conduits. 

The SPVS would generate 10 to 15 megawatts alternating current (AC), or up to 18 megawatts 
DC.  NV Energy would construct either fixed or one-axis type solar panels.  Fixed panels do not 
track the sun and are fixed in an optimal position to collect solar radiation.  Fixed panels would 
be constructed in east to west oriented rows to take advantage of solar azimuth angles.  One-
axis panels are also constructed in rows, but include a drive shaft and motor that rotates the 
panels to follow the maximum solar irradiance.  Electric drive motors mounted on concrete 
foundations would be used to rotate the panels, and no hydraulic systems would be 
incorporated into the design. 

The highest point of the solar array would be no higher than 15 feet above the ground surface 
based on panel type (i.e. fixed or tracking), ballasting requirements, and tilt of the panels.  The 
solar panels would be ballasted to minimize excavation.  Conduits between the solar panels and 
the feeder line would be trenched in the landfill cap, but at a depth that would not penetrate the 
cap.  During cooler months the SPVS may generate power beyond the immediate needs of 
Nellis.  NV Energy would potentially include energy storage (i.e. batteries) in the project design.  
Nellis would be the primary recipient of power generated by the SPVS, but some excess power 
will go to the electric grid when energy demand at Nellis is lower than the plant output.  NV 
Energy would be the recipient of renewable energy credits as a result of the project. 

To transmit power from the SPVS to Nellis, a feeder line would be constructed from the SPVS 
and integrated with the existing Nellis distribution system (see Figure 1-2).  The feeder line 
would consist of a parallel run of 1,000 mcm (thousand circular mils size) cable buried in two 6-
inch diameter underground conduits.  The feeder line would be buried at a depth of 46 inches 
along existing roads completely within the USAF property boundaries at Nellis.  The new feeder 
line would tie into a 3-way switch placed on an existing riser pole located 400 feet from the 
Nellis Northgate Substation.  Approximately 400 feet of existing buried cable between the riser 
pole and the Substation would be upgraded to match the new feeder installation. 
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Prior to construction, the SPVS site would be isolated from the rest of Nellis through the 
installation of a separate fence.  At the start of construction, access to the site would occur from 
E. Carey Avenue, without the need to transport construction materials and labor forces through 
Nellis.  Security would be established at the construction entrance on E. Carey Avenue.  
Following commercial operation of the SPVS, maintenance access would occur from interior 
roads within Nellis.  Solar panel construction would occur both off-site and on-site.  Materials 
would be transported to the project site by truck where they would be staged, assembled, and 
moved into place.  Construction duration (from initial site grading and staging of equipment and 
panels to completed solar array) would be approximately 6 to 8 months.  Nellis security fencing 
would remain in place during the life of the project, and all ingress and egress for construction 
and maintenance would meet Nellis security requirements. 

Decommissioning would occur following the end of the outgrant, or the outgrant would be 
renewed if deemed economically feasible to both the USAF and NV Energy.  Should 
decommissioning occur, all solar panels would be removed, and concrete footings and ballasts 
would be disposed of in accordance with state and Federal regulations.  The buried conduit and 
feeder lines would be removed, and all attachment points for electrical cables would be 
removed and cut flush with the soil surface. 

2.1.1 Public Involvement in Proposed Action Development 
A public scoping meeting was held at Martin Luther King Jr. Elementary School on 15 June 
2010.  The public was provided with information about the Proposed Action and asked to 
provide input on alternatives to the Proposed Action as well as information concerning sensitive 
resources in the area.  The USAF provided the public with the ability to submit oral and written 
comments during and after the meeting.  Comments generated by the public during the 15 June 
2010 Scoping Meeting are provided in Appendix B.  

A 30-day public review period for the draft EA was provided from 25 October to 24 November 
2010.  The public comments received during the review period and a copy of the Notice of 
Availability are provided in Appendix A. 

2.2 ALTERNATIVES TO THE PROPOSED ACTION 

2.2.1 Introduction 
Alternatives to the Proposed Action for the SPVS were evaluated, and reasonable alternatives 
have been carried forward for evaluation.  Nellis evaluated other sources of renewable energy 
as an alternative to the proposed SPVS.  However, Nellis determined that no other sources of 
renewable energy are reasonable alternatives to solar power at Nellis.  To date, wind turbines 
are being debated as to their interference with flight operations and military radar systems, and 
some wind energy project applications on public lands have been placed on hold or withdrawn 
because of these concerns (Wind Energy Update 2010; Riverside Press-Enterprise 2010).  
Geothermal as a renewable energy source does not exist due to geologic constraints at Nellis.  
Further, the Las Vegas Valley is in the Mojave Desert which experiences in excess of 300 days 
of sunshine annually and little cloud cover to reduce solar radiation, thus making energy from 
the sun the reasonable choice.  

Although alternative sources of renewable energy are not available, alternative locations for the 
SPVS and alternative methods for constructing interconnecting conduits were considered.  
These alternatives and the No Action Alternative are described below. 
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2.2.2 Alternative Location for SPVS 
Although locating the SPVS off-site was considered, the logical decision is that the SPVS be 
located on Nellis to provide cost-effective renewable energy to Nellis.  Any off-site locations 
would require land acquisition costs and additional feeder line runs to accommodate power 
transfer from the SPVS to Nellis.  This reduces the cost-effectiveness of the proposed project, 
making off-site locations for the SPVS not feasible. 

Several alternative locations on Nellis were evaluated, but none have been determined to be 
reasonable due to their proximity to flight operations or inadequate available area (i.e. too small 
of a site) to support the SPVS.  After an evaluation of various sites, a site at the Nellis Small 
Arms Range was initially thought by Nellis to have the potential to support the SPVS (Figure 2-
1).  Because the Nellis Small Arms Range lacks appropriate infrastructure, the costs to Nellis 
and NV Energy would be substantially higher than the Proposed Action.   

Beyond costs, other constraints on development at this site were also recognized.  The feeder 
line integration to an existing Nellis substation would traverse private property, highway rights-
of-way and an active railroad.  The Nellis Small Arms Range site is located near an active target 
range, increasing the risk of damage to solar panels from weapons training.  The alternative site 
provides suitable habitat for the desert tortoise (Gopherus agassizii) and has unexploded 
ordnance that would require identification and removal before solar panel installation.  Because 
of these issues, Nellis determined that the Nellis Small Arms Range site would not be a viable 
alternative, and as a result, the site was dismissed from further consideration.  A more detailed 
analysis for this alternative was not conducted because it was dismissed from consideration as 
discussed above.  

2.2.3 Modified Conduit Connection Alternative (Alternative Carried Forward) 
As an alternative to trenching within the landfill cap to position interconnecting conduits between 
solar panels and the feeder line all interconnecting conduits carrying electric lines would be 
placed aboveground.  This alternative would place the entire conduit aboveground between 
solar panels.  The only trenching required would be to construct the feeder line outside the 
western perimeter fence of Nellis.  This has been determined to be a viable alternative and is 
carried forward for further analysis. 

2.2.4 No Action Alternative 
As required by NEPA and the EIAP, an alternative to the proposed action for the USAF would 
be the No Action Alternative.  The USAF would not outgrant the 160 acres to NV Energy for 
construction and operation of a SPVS.  However, the USAF at Nellis would continue to seek 
alternative methods to meet the DoD and USAF requirements for increased use of renewable 
energy.

2.3 FEDERAL, STATE, AND LOCAL PERMITS 

The Proposed Action would require NV Energy to acquire permits from various regulatory 
agencies.  Since the Proposed Action would disturb an area greater than 1 acre, a National 
Pollutant Discharge Elimination System (NPDES) Storm Water Construction permit would be 
required prior to construction.  This permit would require that a Storm Water Pollution 
Prevention Plan (SWPPP) and Notice of Intent to Construct be prepared and filed with the 
Nevada Department of Environmental Protection (NDEP).  Since Sloan Channel is deemed a 
jurisdictional waters of the U.S., Clean Water Act Section 404 and 401 permits would be 
required for the temporary construction crossing.  It is likely that a Nationwide General Permit 14 
for Linear Transportation Crossings would be utilized for this Proposed Action.  A Clark County  
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Surface Disturbance Permit (i.e. dust permit) would be required during construction.  These 
permits would be secured by NV Energy and would be coordinated through the Nellis, Civil 
Engineering, Environmental Flight, Compliance Section.  No permits would be acquired by the 
USAF. 

2.4 SUMMARY OF ENVIRONMENTAL IMPACTS 

Table 2-1 presents a summary of the impacts anticipated under the Proposed Action, Modified 
Conduit Connection and No Action Alternatives. 

Table 2-1.  Summary of Environmental Impacts
Affected 
Resource Proposed Action Modified Conduit 

Connection Alternative No Action 

Land Use 

Land use change within Nellis would occur, 
but the land would remain as a military 
reservation.  A reduction in visual resources 
would occur from the solar panels at the 
proposed project site.  Reflectivity studies 
indicate that solar panel reflectivity is no 
greater than weathered concrete; therefore, 
no impacts would occur from sunlight 
reflection.

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Soils 
Up to 160 acres of non-native or previously 
disturbed soils would be modified, but 
erosion control measures would reduce the 
impacts on soils. 

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Air Quality 
Short-term and minor impacts on air quality 
would occur during construction.  Dust 
suppression and vehicle maintenance would 
minimize impacts. 

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Noise 

Noise would be generated during the 
construction of the SPVS, and noise 
contours greater than 65 dBA and less than 
75 dBA would temporarily extend into 
adjacent residences and a public park.  
Deliveries of materials could occur at any 
time during the construction period, but 
construction activities would occur during 
daylight hours to minimize impacts to 
day/night noise levels 

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Water Resources 

Minor short-term impacts on Sloan Channel 
would occur during the placement of a 
temporary crossing.  Appropriate Clean 
Water Act (CWA) permits and associated 
mitigation measures would minimize impacts 
on waters of the U.S. 

Impacts would be the same 
as the Proposed Action. No impacts would occur. 
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Affected 
Resource Proposed Action Modified Conduit 

Connection Alternative No Action 

Biological 
Resources 

No native biological resources or habitats 
exist at the project site; therefore, there 
would be no significant impacts on 
vegetation.  Impacts on wildlife populations 
would be minimal.  The loss of active ground 
squirrel burrows used by western burrowing 
owls would occur; however, mitigation 
measures to allow for passive owl relocation 
to burrows would reduce the impacts on this
species.  To avoid impacts on ground-
nesting birds, surveys for active nests or
nesting activity would be conducted 
prior to construction should clearing and 
grubbing occur during the nesting season.  
Nevada Department of Wildlife Gila monster 
construction protocols would be 
implemented during construction activities to 
ensure no impacts would occur on this 
species.

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Socioeconomics, 
Environmental 
Justice and 
Protection of 
Children 

Socioeconomic and Environmental Justice 
issues would be less than significant 
because benefits such as more available 
energy, reduced energy costs to Nellis, and 
improved air quality associated with 
increased use of renewable energy would 
accrue to all citizens in the area affected.  

Impacts would be the same 
as the Proposed Action. No impacts would occur.   

Hazardous 
Material 

No hazardous materials are known to be 
located on the project site.  The closed and 
capped landfill would not be penetrated by 
construction activities, and the depth of the 
landfill cap would be increased.  Hazardous 
materials management and Spill Control and 
Countermeasures Plan would be 
implemented during construction and use.  

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Safety 
Safety response for the property would 
remain with Nellis, and the security fence 
would remain in place; therefore, no 
significant safety impacts would occur. 

Impacts would be the same 
as the Proposed Action. No impacts would occur. 

Table 2-1, continued 



SECTION 3.0

AFFECTED ENVIRONMENT 
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Photograph 3-1.  View of the landfill and 
closed portions of the Nellis golf course 

looking southwest towards downtown Las 
Vegas. 

3.0 AFFECTED ENVIRONMENT 

3.1 INTRODUCTION  

This chapter describes the existing environmental conditions at and surrounding the proposed 
160-acre site on Area I at Nellis.  It provides a baseline from which to identify and evaluate 
environmental changes resulting from the proposed outgrant of USAF (Nellis) lands and the 
construction and operation of the SPVS.

Only those resources that have a potential to be affected are discussed, as per CEQ guidance 
(40 CFR 1501.7[3]).  Therefore, the following resources will not be discussed for the following 
reasons: 

 Climate - The project would not affect, or be affected by, climate. 
 Farmlands - No farmlands exist on or near the project site. 
 Wilderness - The project site is not located in or near a wilderness area. 
 Wild and Scenic Rivers - No wild and scenic rivers exist in proximity to the project site. 
 Fire Management - The project site is not located in a fire risk area, and local building 

codes would regulate fire control following construction. 
 Floodplain - The project site is not located within a floodplain and would not affect other 

floodplain designations. 
 Cultural Resources - No cultural resources were located on the proposed project site 

and State Historic Preservation Officer concurrence was received (Nellis 2006). 

3.2 LAND USE 

Approximately 160 acres of land located on Nellis, 
all of which is owned and managed by USAF, 
would be used to construct and operate the SPVS.  
The proposed project site is currently developed 
and functions as a closed landfill (Nellis landfill, 
Environmental Restoration Program [ERP]  Site 
LF-01) on the east side of Sloan Channel and as 
abandoned closed portions of an existing golf 
course on the west side of Sloan Channel.  The 
closed Nellis golf course is no longer irrigated, and 
dead and dying landscape trees and turf grass are 
present throughout.  The closed Nellis landfill is a 
highly disturbed unnatural landscape 
(Photograph 3-1).  The landfill is capped and 
mostly denuded, and a portion of the golf course is 
covered with dead turf grass and open holes where 
irrigation components have been removed.  

The lands surrounding the proposed project site and underground feeder line are all developed 
areas.  Land uses include industrial, commercial, and residential uses (see Figure 1-2).  The 
areas adjacent to the project site to the west are occupied by industrial businesses, including a 
wastewater treatment plant, and automobile and construction debris recyclers.  To the south of 
the project site, the adjacent areas are occupied by urban housing, small businesses, and a 
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park, and school.  The City of North Las Vegas has an easement across the subject property for 
wastewater lines and discharge of wastewater. 

3.3 NOISE 

Noise is generally described as unwanted sound, which can be based either on objective effects 
(i.e. hearing loss, damage to structures, etc.) or subjective judgments (e.g., community 
annoyance).  Sound is usually represented on a logarithmic scale with a unit called the decibel 
(dB).  Sound on the decibel scale is referred to as sound level.  The threshold of human hearing 
is approximately 0 dB, and the threshold of discomfort or pain is around 120 dB.   

Noise levels occurring at night generally produce a greater annoyance than do the same levels 
occurring during the day.  “A-weighted” decibel (dBA) is a measure of noise at a given, 
maximum level or constant state level louder than the same level of intrusive noise during the 
day, at least in terms of its potential for causing community annoyance.  It is generally agreed 
that people perceive “A-weighted” intrusive noise at night as being 10 dBA louder than the same 
level of intrusive noise during the day.  This perception is largely because background 
environmental sound levels at night in most areas are also approximately 10 dBA lower than 
those during the day.   

Noise levels are computed over a 24-hour period and adjusted for nighttime annoyances to 
produce the day-night average sound level (DNL).  DNL is the community noise metric 
recommended by the USEPA and has been adopted by most Federal agencies (USEPA 1974).  
A DNL of 65 dBA is the level most commonly used for noise planning purposes and represents 
a compromise between community impact and the need for activities like construction.  
Acceptable DNL noise levels have been established by the U.S. Department of Housing and 
Urban Development (HUD) for construction activities in residential areas (HUD 1984):  

Acceptable (not exceeding 65 dBA) – The noise exposure may be of some concern, but 
common building construction will make the indoor environment acceptable and the 
outdoor environment will be reasonably pleasant for recreation and play. 

Normally Unacceptable (above 65 but not greater than 75 dBA) – The noise exposure 
is significantly more severe.  Barriers may be necessary between the site and prominent 
noise sources to make the outdoor environment acceptable.  Special building 
constructions may be necessary to ensure that people indoors are sufficiently protected 
from outdoor noise. 

Unacceptable (greater than 75 dBA) – The noise exposure at the site is so severe that 
the construction costs to make the indoor noise environment acceptable may be 
prohibitive, and the outdoor environment would still be unacceptable. 

As a general rule, noise generated by a stationary noise source, or “point source,” will decrease 
by approximately 6 dBA over hard surfaces and 9 dBA over soft surfaces for each doubling of 
the distance.  For example, if a noise source produces a noise level of 85 dBA at a reference 
distance of 50 feet over a hard surface, then the noise level would be 79 dBA at a distance of 
100 feet from the noise source, 73 dBA at a distance of 200 feet, and so on.  To estimate the 
attenuation of the noise over a given distance the following relationship is utilized: 
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Equation 1: dBA2 = dBA1 – 20 log (d2/d1)

Where:
dBA2 = dBA at distance 2 from source (predicted) 
dBA1 = dBA at distance 1 from source (measured) 
d2 = Distance to location 2 from the source 
d1 = Distance to location 1 from the source 

Source: California Department of Transportation 1998 

3.3.1 Existing Conditions 
The project site is adjacent to unincorporated Clark County lands designated as Sunrise Manor; 
one neighborhood is located across Toiybe Street to the east and another neighborhood is 
located south of the project site along and across E. Carey Avenue (see Figure 1-2).  The 
Martin Luther King Jr Park is adjacent to Nellis and near the proposed project site, and the 
Martin Luther King Jr. Elementary School is located across the park’s southern boundary 
approximately 1,000 feet south of the project site.  Sunrise Park is also proximate to the project 
site, located along E. Carey Avenue just south of Nellis.  The neighborhoods adjacent to Nellis 
contain the nearest sensitive noise receptors, with one row of homes located north of E. Carey 
Avenue abutting USAF property and the proposed SPVS project site.  Nellis and industrial 
properties are located to the north and west of the proposed project site and commonly 
generate high noise levels.  The project site and the adjacent residential homes are located 
near the Nellis aircraft runways.  The entire project site is located within the Nellis 65 dB DNL 
noise contour, and part of the project site is in the 70 dB DNL noise contour.  Figure 3-1 
presents the current Nellis noise contours and the boundaries of the project site and adjacent 
residential neighborhoods.   

3.4 GEOLOGY AND SOILS 

Nellis is located within the Las Vegas Valley, which is a topographical depression trending 
across Clark County, Nevada and surrounded by mountain ranges.  Tectonically, the Las Vegas 
Valley is underlain by a series of Miocene strike-slip faults and normal Quaternary faults 
capable of producing significant earthquakes.  Much of the recent fault movement has been 
normal faulting associated with subsidence as a result of groundwater withdrawal (University of 
Nevada Las Vegas [UNLV] 2003).  The geology of the proposed project site is associated with 
its location in the Las Vegas Valley.  No known active faults are located at the proposed project 
site.   

Soils have been mapped as Bracken, consisting of very gravelly and fine sandy loam around 
the perimeter of the property and wherever vegetation is absent (Nellis 2007b).  Imported 
organic loam has been placed on the former golf course fairways, greens, and tee boxes to 
support the previously irrigated turf grasses.  An improved clay cap has been placed on the 
closed landfill.  The proposed project site slopes slightly from north to south, and erosion 
potential is low. 

The closed Nellis landfill, which comprises the majority of the proposed project site, is labeled 
ERP Site LF-01 (Nellis 2007b).  Sloan Channel, which bisects the proposed project site, forms a 
physical barrier to areas located south of the closed landfill and demarcates the southern and 
western boundary of ERP Site LF-01. 
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3.5 AIR QUALITY  

The USEPA establishes National Ambient Air Quality Standards (NAAQS) for specific 
pollutants.  The NAAQS standards are classified as either "primary" or "secondary" standards.  
The major pollutants of concern, or criteria pollutants, are carbon monoxide (CO), sulfur dioxide 
(SO2), nitrogen dioxide (NO2), ozone (O3), particulate matter less than 10 microns (PM-10), 
particulate matter less than 2.5 microns (PM-2.5), and lead (Pb).  NAAQS represent the 
maximum levels of background pollution that are considered safe, with an adequate margin of 
safety, to protect the public health and welfare.  The NAAQS are included in Table 3-1.   

Table 3-1.  National Ambient Air Quality Standards 

Pollutant
Primary Standards Secondary Standards 

Level Averaging Time Level Averaging Times 

Carbon Monoxide 9 ppm (10 mg/m3) 8-hour (1)
None 35 ppm (40 mg/m3) 1-hour (1)

Lead 0.15 µg/m3 (2) Rolling 3-Month Average Same as Primary 
1.5 µg/m3 Quarterly Average Same as Primary 

Nitrogen Dioxide 53 ppb (3) Annual 
(Arithmetic Average) Same as Primary 

100 ppb 1-hour (4) None 
Particulate Matter 
(PM-10) 150 µg/m3 24-hour (5) Same as Primary 

Particulate Matter 
(PM-2.5)

15.0 µg/m3 Annual (6)

(Arithmetic Average) Same as Primary 

35 µg/m3 24-hour (7) Same as Primary 

Ozone 

0.075 ppm  
(2008 std) 8-hour (8) Same as Primary 

0.08 ppm  
(1997 std) 8-hour (9) Same as Primary 

0.12 ppm 1-hour (10) Same as Primary 

Sulfur Dioxide 
0.03 ppm Annual  

(Arithmetic Average) 0.5 ppm 3-hour (1)

0.14 ppm 24-hour (1)

75 ppb (11) 1-hour None 
Source: USEPA 2010 at http://www.epa.gov/air/criteria.html 
Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb - 1 part in 1,000,000,000) by volume, 
milligrams per cubic meter of air (mg/m3), and micrograms per cubic meter of air (µg/m3).
(1) Not to be exceeded more than once per year. 
(2) Final rule signed 15 October 2008. 
(3) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison to 
the 1-hour standard 
(4) To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area must 
not exceed 100 ppb (effective 22 January 2010). 
(5) Not to be exceeded more than once per year on average over 3 years. 
(6) To attain this standard, the 3-year average of the weighted annual mean PM-2.5 concentrations from single or multiple community-
oriented monitors must not exceed 15.0 µg/m3. 
(7) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an 
area must not exceed 35 µg/m3 (effective 17 December 2006). 
(8) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each 
monitor within an area over each year must not exceed 0.075 ppm (effective 27 May 2008)  
(9) (a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at 
each monitor within an area over each year must not exceed 0.08 ppm.  
    (b) The 1997 standard—and the implementation rules for that standard—will remain in place for implementation purposes as USEPA 
undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard. 
    (c) USEPA is in the process of reconsidering these standards (set in March 2008). 
(10) (a) USEPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that standard ("anti-
backsliding"). 
      (b) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 
0.12 ppm is < 1. 
(11) (a) Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average 
at each monitor within an area must not exceed 75 ppb.
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Areas that do not meet these NAAQS standards are called non-attainment areas; areas that 
meet both primary and secondary standards are known as attainment areas.  The Federal 
Conformity Final Rule (40 CFR Parts 51 and 93) specifies criteria or requirements for conformity 
determinations for Federal projects.  The Federal Conformity Rule was first promulgated in 1993 
by the USEPA, following the passage of Amendments to the Clean Air Act in 1990.  The rule 
mandates that a conformity analysis must be performed when a Federal action generates air 
pollutants in a region designated as non-attainment or as a maintenance area for one or more 
NAAQS. 

A conformity analysis determines whether a Federal action meets the requirements of the 
General Conformity Rule.  It requires the responsible Federal agency to evaluate the nature of 
the Proposed Action and associated air pollutant emissions, calculate emissions as a result of 
the Proposed Action, and mitigate emissions if de minimis thresholds are exceeded.  The 
USEPA considers Clark County as a maintenance area for CO, a basic non-attainment area for 
O3, and serious non-attainment for PM-10 (USEPA 2010b).   

3.5.1 Greenhouse Gases and Climate Change 
Global climate change refers to a change in the average weather on the earth.  Greenhouse 
Gases (GHGs) are gases that trap heat in the atmosphere.  They include water vapor, carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), fluorinated gases including 
chlorofluorocarbons (CFC) and hydrochlorofluorocarbons (HFC), and halons, as well as ground-
level O3 (California Energy Commission 2007). 

The major GHG-producing sectors in society include transportation, utilities (e.g., coal and gas 
power plants), industry/manufacturing, agriculture, and residential.  End-use sector sources of 
GHG emissions include transportation (40.7 percent), electricity generation (22.2 percent), 
industry (20.5 percent), agriculture and forestry (8.3 percent), and other (8.3 percent) (California 
Energy Commission 2007).  The main sources of increased concentrations of GHG due to 
human activity include the combustion of fossil fuels and deforestation (CO2), livestock and rice 
farming, land use and wetland depletions, landfill emissions (CH4), refrigeration system and fire 
suppression system use and manufacturing (i.e. CFC), and agricultural activities, including the 
use of fertilizers.   

3.5.2 Greenhouse Gases Regulatory Framework 
The regulatory framework for GHG has changed rapidly over the past few years.  The USEPA 
has issued the Final Mandatory Reporting of Greenhouse Gases Rule.  The rule requires large 
sources that emit 25,000 metric tons or more per year of GHG emissions to report GHG 
emissions in the U.S., collect accurate and timely emissions data to inform future policy 
decisions, and submit annual GHG reports to the USEPA.   

On 7 December 2009, the USEPA Administrator signed two findings regarding GHGs under 
Section 202(a) of the CAA: 

Endangerment Finding: The Administrator finds that the current and projected 
concentrations of the six key well-mixed GHGs (CO2, CH4, N2O, HFCs, perfluorocarbons 
[PFCs], and sulfur hexafluoride [SF6]) in the atmosphere threaten the public health and 
welfare of current and future generations.  

Cause or Contribute Finding: The Administrator finds that the combined emissions of 
these well-mixed GHGs from new motor vehicle engines contribute to the GHG pollution, 
which threatens public health and welfare. 
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Photograph 3-2.  Sloan Channel which 
bisects the proposed project site. 

These findings individually do not impose any requirements on industry or other entities.
However, this action is a prerequisite to finalizing the USEPA’s proposed GHG standards for 
light-duty vehicles, which were jointly proposed by the USEPA and the Department of 
Transportation’s National Highway Safety Administration (NHTSA) on 15 September 2009.  

EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, signed
on 5 October 2009, directs Federal agencies to reduce GHG emissions and address climate 
change in NEPA analysis.  It expands upon the energy reduction and environmental 
performance requirements of EO 13423, Strengthening Federal Environmental, Energy, and 
Transportation Management.  The new EO establishes GHG emission reductions as an 
overarching, integrating performance metric for all Federal agencies and requires a deliberative 
planning process.   

CEQ provided draft guidance for determining meaningful GHG decision making analysis.  CEQ 
GHG guidance is currently undergoing public comment at this time; however, the draft guidance 
states that if the proposed action would be reasonably anticipated to cause direct emissions of 
25,000 metric tons or more of equivalents of CO2 GHG emissions on an annual basis, agencies 
should consider this an indicator that a quantitative and qualitative assessment may be 
meaningful to decision makers and the public.  For long-term actions that have annual direct 
emissions of less than 25,000 metric tons of CO2 equivalents, CEQ encourages Federal 
agencies to consider whether the action’s long-term emissions should receive similar analysis.  
CEQ does not propose this as an indicator of a threshold of significant effects, but rather as an 
indicator of a minimum level of GHG emissions that may warrant some description in the 
appropriate NEPA analysis for agency actions involving direct emissions of GHGs (CEQ 2010). 

3.6 WATER RESOURCES  

Water resources encompass all surface and groundwater features.  Factors that make water 
resources essential in southern Nevada, and at Nellis, include rapid population growth, the arid 
climate of the area, limited water resources, and increased protection against drought.  

The Las Vegas Valley has an evaporation rate of approximately 72 inches per year, compared 
to an annual precipitation rate of only 4 inches per year (Western Regional Climate Center 
2010).  In regard to resources, the Las Vegas Valley is limited legally in the amount of water that 
can be diverted from the Colorado River and hydrologically in what can be pumped from the 
groundwater system.  Based on the 1922 Colorado River Compact and a 1964 Supreme Court 
Decree in Arizona vs. California, Nevada has a “consumptive use” of 300,000 acre-feet per year 
from the Colorado River.  The principal groundwater 
aquifer in the Las Vegas Valley has been estimated 
to have a sustainable yield of approximately 40,000 
acre-feet per year and accounts for up to 39 percent 
of water use in the valley, with the remainder coming 
from Lake Mead (Las Vegas Valley Water District 
2008).

3.6.1 Surface Water 
Surface water consists of irrigation runoff from the 
nearby golf course and Sloan Channel (Photograph 
3-2), which is a storm water runoff channel for Nellis.  
Sloan Channel is lined with concrete along portions 
of its length to prevent erosion of the banks.  Sloan 
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channel is considered a jurisdictional waters of the U.S., since flow in the channel would enter 
the natural stream system and eventually the Colorado River. 

3.6.2 Hydrogeology/Groundwater
The proposed project site and Nellis are situated on the eastern side of the Las Vegas Valley.  
Although this is a structurally formed basin, the Las Vegas Valley is filled with a considerable 
volume of alluvial sediments.  This sediment volume and thickness has allowed a substantial 
groundwater reservoir (aquifer) to accumulate, which has historically provided a significant 
portion of the water supply for the City of Las Vegas and the surrounding communities.  
Groundwater currently accounts for about 29 percent of the water supply for Nellis (Nellis 
2007a).

The primary water supply aquifers are situated at depths of at least 100 feet below ground 
surface (bgs) and in some areas more than 200 feet bgs.  The gradient of the upper surface of 
the primary aquifer (the water table) generally slopes downward toward the east, and the 
groundwater flow within Las Vegas Valley is generally from west to east.  The nature of the 
current climate (arid) and the composition of the underlying sediments (from carbonate rock 
sources) combine to promote the formation of a shallow hardpan layer within depths of up to 20 
feet bgs.  This commonly results in the establishment of perched aquifers, especially where 
artificial sources of water are allowed to seep into the ground (Nellis 2007a).  

The proposed project site is located on a capped Nellis landfill, which has been closed with no 
further restoration action planned.  As part of the closure actions for the landfill, groundwater 
monitoring wells were installed.  Water table levels in these wells indicated a depth to shallow 
groundwater of 50 feet bgs in the shallow aquifer.  Recent analysis of groundwater collected 
from the monitoring wells confirmed that groundwater in the shallow aquifer under the proposed 
project site is not contaminated by leachate from the landfill (Nellis 2007b). 

3.7 BIOLOGICAL RESOURCES 

3.7.1 Vegetation 
Vegetation within the proposed project site is limited to dead turf grass and dead and dying 
ornamental trees and shrubs associated with the closed golf course landscape.  The capped 
landfill contains very little vegetation and is dominated by non-native plant species such as 
Russian thistle (Salsola paulsenii) and cheatgrass (Bromus tectorum).  No native vegetation 
communities remain on the site.   

3.7.2 Wildlife 
During a pedestrian survey of the proposed project site in June 2010, several bird species were 
observed, including mourning dove (Zenaida macroura), great-tailed grackle (Quiscalus 
mexicanus), killdeer (Charadrius vociferous), lesser nighthawk (Chodeiles minor), and western 
burrowing owl (Athene cunicularia hypugaea).  No mammals or reptiles were observed during 
the survey.  Several abandoned ground squirrel burrows and man-made holes occur throughout 
the proposed project site, and these burrows and holes provide suitable habitat for the western 
burrowing owl.  Due to significant human activity, adjacent urban residential and industrial 
development, and lack of suitable habitat, it is unlikely that the proposed project site would 
support other wildlife populations.   

3.7.3 Sensitive Species 
The U.S. Fish and Wildlife Service’s (USFWS) responsibilities under the Endangered Species 
Act (ESA) include: (1) the identification of threatened and endangered species; (2) the 
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Photograph 3-3.  Burrowing owl at an 
artificial burrow on the bank of Sloan 

Channel. 

identification of critical habitats for listed species; (3) implementation of research on, and 
recovery efforts for, these species; and (4) consultation with other Federal agencies concerning 
measures to avoid harm to listed species. 

In addition, the USFWS has identified species that are candidates for listing as a result of 
identified threats to their continued existence.  The candidate designation includes those 
species for which the USFWS has sufficient information on hand to support proposals to list as 
endangered or threatened under the ESA.  However, proposed rules have not yet been issued 
because such actions are precluded at present by other listing activity.  Candidate species and 
Species of Concern currently have no legal protection under the ESA.  However, they may be 
protected under other Federal or state laws.  

A total of 15 species Federally listed as Threatened, Endangered or as Candidates for Listing 
are known to occur in Clark County, but none of these species are supported by habitats found 
within the project site.  Of these listed species, 11 are associated with aquatic habitats that are 
not present on, or proximate to, the proposed project site.  These include nine species of fish, 
the Yuma clapper rail (Rallus longirostris yumanensis), and the relic leopard frog (Rana onca).
Additionally, the southwestern willow flycatcher (Empidonax traillii extimus) and yellow-billed 
cuckoo (Coccyzus americanus) are associated with riparian habitats, which are absent on the 
proposed project site.  The desert tortoise is known to occur within the Mojave Desert, and 
suitable habitat is present on parts of Area II of Nellis.  The proposed project site is located 
within this desert, but does not contain suitable habitat or food resources for the tortoise.  This 
species prefers flats and alluvial fans habitat and native grasses and cacti; none of which is 
found in the area.  One candidate species, the Las Vegas buckwheat (Eriogonum corymbosum 
var. nilesi), is known to occur on portions of Nellis but does not occur on either the closed landfill 
or abandoned golf course greens that comprise the proposed project site.  There is no critical 
habitat designated for threatened or endangered species located at or near the project site. 

The Nevada Department of Conservation and Natural Resources (DCNR) maintains the Natural 
Heritage Program (Nevada Natural Heritage Program 2010).  This program lists endangered, 
threatened, rare, and sensitive species in Nevada.  This list includes flora and fauna whose 
occurrence in Nevada is or may be in jeopardy or with known or perceived threats or population 
declines.  Approximately 70 plant, 25 invertebrate, four fish, one amphibian, one reptile, 15 
mammals, and six bird species are considered at-risk in Clark County.  An additional 27 plant, 
two invertebrate, and 31 vertebrate species are on the watch-list for Clark County.  Many of 
these species are protected by Nevada State laws. Nevada Administrative Code [NAC] 503 
outlines wildlife species that are protected, and Nevada Revised Statutes [NRS] 527 
summarizes the native flora protected by Nevada State 
Law.

Suitable habitat is present on the site for the western 
burrowing owl and a number of the state at-risk and 
watch-list plant and animal species.  During the site 
survey on June 2010, one protected species, the 
western burrowing owl, was observed at an artificial 
burrow along the banks of Sloan Channel within the 
proposed project site (Photograph 3-3) and is known to 
utilize burrows on the capped landfill.  No other at-risk 
or watch-list species were observed during the survey.
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The western burrowing owl is a Nevada state-protected species and listed as a Sensitive 
Species by the Bureau of Land Management.  Burrowing owls are also protected under the 
Migratory Bird Treaty Act of 1918, which makes it unlawful to kill or injure migratory birds, eggs, 
or occupied nests during the breeding season. 

Habitat loss has occurred at a rapid rate in the Las Vegas Valley as the Las Vegas metropolitan 
area expanded in the recent past.  Development in the Las Vegas Valley occurs in a pattern that 
leaves many undeveloped smaller parcels within the urban area.  At Nellis, western burrowing 
owls are known to utilize abandoned ground squirrel burrows and man-made holes throughout 
the landfill and golf course on the project site.  Artificial burrows are located along the top of the 
Sloan Channel banks.  These man-made burrows were constructed as a result of passive 
relocation efforts conducted as mitigation for channel improvements that destroyed active 
burrows (Nellis 2007a).   

3.8 INFRASTRUCTURE 

The focus of this section is on infrastructure components that could be temporarily or 
permanently impacted by the Proposed Action Alternative.  Of the infrastructure associated with 
Nellis and the region (i.e. potable water, wastewater treatment, utilities and transportation), only 
utilities and transportation would potentially be affected by the Proposed Action. 

3.8.1 Utilities 
A detailed description of utilities was provided in the Final Nellis and Creech Air Force Bases 
Capital Improvements Program Environmental Assessment (Capital Improvements Program 
EA; USAF 2008b) and is incorporated herein by reference.  NV Energy provides the majority of 
electric power to the base.  A small percentage of electrical power generated by the Hoover 
Dam is provided to Nellis by Western Area Power Administration; and as previously described, 
power is also provided by the SPVS in Area III.   

The Southwest Gas Company provides natural gas to Nellis.  The Southwest Gas Company 
supply line distributes gas to Nellis through 206,000 linear feet (almost 40 miles) of polyethylene 
pipelines.  Nellis maintains three 1,000-cubic-foot cylinder tanks of natural-gas storage to refuel 
government vehicles.   

3.8.2 Transportation 
A detailed description of transportation at Nellis was provided in the Capital Improvements 
Program EA (USAF 2008b) and is incorporated herein by reference.  Nellis is near several 
major highways (Figure 3-2).  Regional access to the base is provided by Interstate 15 (I-15) via 
exits at Craig Road from the west, Las Vegas Boulevard from the north, and Nellis Boulevard to 
the south.  From Nellis, I-15 may be reached via Craig Road or Las Vegas Boulevard.  The 
Craig Road intersection with I-15 is the interchange closest to the base, located approximately 
2.5 miles west of the main gate.  Cheyenne Avenue intersects I-15 approximately 4 miles west 
of the base and ends at Nellis’ southwest boundary, near the base golf course. 

The roads within Nellis form a network independent from the surrounding vicinity.  A 2006 traffic 
study (USAF 2006) investigated the general traffic flow throughout Nellis and looked specifically 
at 16 intersections and 10 areas of the base that have potential traffic congestion or safety  
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issues.  Traffic counts were taken at these intersections at peak periods to establish base traffic 
demand.  Data were used to evaluate and quantify existing traffic problems.  The study 
indicated numerous intersections of particular concern to warrant either a signal light, 
roundabout, or realignment: the intersections of Beale and Ellsworth Avenues; four intersections 
along Washington Boulevard; Ellsworth Avenue and Fitzgerald Boulevard; Tyndall Avenue, 
March Boulevard, and Delvin Drive; Duffer Drive and Rickenbacker Road; Tyndall Avenue and 
Kinley Avenue; and Hollywood Road.  The study also revealed traffic delays at the Main Gate at 
the intersections of Fitzgerald Boulevard, Las Vegas Boulevard, and Craig Road and at the 
Tyndall Gate at the intersection of Tyndall Avenue, Nellis Boulevard, and Gowan Road.  This 
study concluded that adverse transportation conditions exist at the Tyndall Gate and 
recommended retiming of the existing signal light.  The remainder of the traffic issues can be 
resolved by better usage of lanes, signs, and crosswalks (USAF 2006). 

3.9 SOCIOECONOMICS, ENVIRONMENTAL JUSTICE, AND PROTECTION OF 
CHILDREN 

3.9.1 Socioeconomics 
The proposed project site is located in the Sunrise Manor Census Designated Place (CDP) as 
designated by the U.S. Census Bureau (USCB).  Communities such as the City of Las Vegas 
and the Sunrise Manor CDP in Clark County have experienced rapid growth in population over 
the last decade as a result of people moving out of the larger cities and into the suburbs.  In 
2008 (the most recent data available for the Sunrise Manor CDP), 2,600,187 people lived in the 
state of Nevada, and 1,865,746 people lived in Clark County (USCB 2008).  The total 2008 
population of Sunrise Manor CDP was 191,195 (USCB 2008).

The per capita income (PCI) of Sunrise Manor CDP residents was less than the PCI of Clark 
County, the City of Las Vegas, and the State of Nevada.  The 2008 PCI of Clark County was 
$27,383, $27,421 for the State of Nevada, and $19,267 for Sunrise Manor CDP (USCB 2008).   

The median household income for Sunrise Manor CDP was lower than the 2006 median 
household income of Clark County, the City of Las Vegas, the State of Nevada and the Nation.  
The median household income in 2006 for Clark County was $56,696 (USCB 2008).  This is 
higher than the 2006 median household income for the state ($56,361) and the median 
household income for the Nation ($52,029) (USCB 2008).  The median household income for 
Sunrise Manor CDP in 2008 was $48,930 (USCB 2008).   

3.9.2 Environmental Justice  
EO 12898, Environmental Justice, was issued by the President on 11 February 1994.  
Objectives of the EO, as it pertains to this EA, include development of Federal agency 
implementation strategies and the identification of low-income and minority populations 
potentially affected by proposed Federal actions.  Accompanying EO 12898 was a Presidential 
Transmittal Memorandum referencing existing Federal statutes and regulations to be used in 
conjunction with EO 12898.  One of the items in this memorandum was the use of the policies 
and procedures of NEPA when such analysis is required by the NEPA 42 U.S.C. Section 4321 
et. seq.  Specifically, the memorandum indicates that: 

“each Federal agency shall analyze the environmental effects, including human 
health, economic, and social effects, of federal actions, including effects on 
minority communities and low-income communities,”
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Although an environmental justice analysis is not mandated by NEPA, DoD has directed that 
NEPA will be used as the primary mechanism to implement the provision of the EO.

Low-income populations exist in Clark County, the City of Las Vegas, and Sunrise Manor CDP.  
In Clark County, approximately 8 percent of families and 11 percent of individuals were living 
below the 2008 poverty level (USCB 2008).  Approximately 10 percent of families and 15 
percent of individuals in Sunrise Manor CDP were living below the poverty level in 2008 (USCB 
2008).  The percentage of families and individuals living in poverty in Sunrise Manor CDP in 
2008 was higher than both Clark County and the City of Las Vegas. 

The proposed project site is located adjacent to residential areas populated with low-income 
and minority residents (i.e. residential neighborhoods in Sunrise Manor CDP).  The regions of 
Clark County, the City of Las Vegas, and Sunrise Manor CDP have a culturally diverse 
population.  Clark County has 28 percent of the population that claim Hispanic origin (USCB 
2008), and Sunrise Manor CDP has 45 percent of the population that claim Hispanic or Latino 
origin (USCB 2008).  The 2008 Census also indicates that 9 percent and 8 percent of the 
population of Clark County and Sunrise Manor CDP, respectively, are African American (USCB 
2008).

3.9.3 Protection of Children  
EO 13045, Protection of Children, requires each Federal agency to: 

“identify and assess environmental health risks and safety risks that may 
disproportionately affect children”; and “ensure that its policies, programs, 
activities, and standards address disproportionate risks to children that result 
from environmental health risks or safety risks.” 

This EO was prompted by the recognition that children, still undergoing physiological growth 
and development, are more sensitive to adverse environmental health and safety risks than 
adults.  In Clark County, 26 percent of the population is under 18 years of age, and 8 percent of 
the population is under 5 years of age (USCB 2008).  In Sunrise Manor CDP, 30 percent of the 
population is under 18 years of age, and 10 percent of the population is under 5 years of age 
(USCB 2008).  The potential for impacts on the health and safety of children would be greater 
where projects are located near residential areas or schools. 

Two public parks are located to the south of the proposed project site, across E. Carey Avenue.  
Because of available playground and recreational equipment located at the park, children would 
likely be present at the park during daytime hours.  Martin Luther King Jr. Elementary School is 
located approximately 750 feet south of the proposed project site. 

3.10 HAZARDOUS AND TOXIC SUBSTANCES 

The proposed project site was previously assessed for the presence of hazardous and toxic 
substances according to American Society for Testing and Materials (ASTM) standards for 
Phase I Environmental Site Assessments (ASTM E1527-05).  Although the proposed project 
site is partially on a closed and capped landfill, the property was determined to contain no risk 
due to the presence of hazardous or toxic materials (Nellis 2010). 
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3.11 SAFETY 

Safety and emergency response for the proposed project site are currently the responsibility of 
Nellis.  The former golf course and closed landfill, as part of Nellis, are completely fenced to 
prevent unauthorized entry of non-military personnel.  There are currently no safety-related 
issues associated with the use of the site as a closed landfill. 



SECTION 4.0

ENVIRONMENTAL CONSEQUENCES



Final Nellis AFB SPVS EA 4-1  

4.0 ENVIRONMENTAL CONSEQUENCES 

4.1 INTRODUCTION 

This section of the EA addresses potential impacts on environmental resources within or near 
the proposed project site.  An impact (consequence or effect) is defined as a modification of the 
human or natural environment that would result from the implementation of an action.  The 
impacts can be either beneficial or adverse and can be either directly related to the action or 
indirectly caused by the action.  Direct impacts are those effects that are caused by the action 
and occur at the same time and place (40 CFR 1508.8[a]).  Indirect impacts are those effects 
that are caused by the action and are later in time or further removed in distance, but are still 
reasonably foreseeable (40 CFR 1508.8[b]).  The effects can be temporary, short in duration 
(short-term), long lasting (long-term), or permanent.  For purposes of this EA, temporary effects 
are defined as those that would last for the duration of the construction period; short-term 
impacts would last from the completion of construction to 3 years.  Long-term impacts are 
defined as those impacts that would occur from 3 to 10 years after construction, while 
permanent impacts indicate an irretrievable loss or alteration. 

Impacts can vary in degree or magnitude from a slightly noticeable change to a total change in 
the environment.  Significant impacts are those effects that would result in substantial changes 
to the environment (40 CFR 1508.27) and should receive the greatest attention in the decision-
making process.  Insignificant impacts are those that would result in minimal changes to the 
environment.  The significance of the impacts presented in this EA is based upon existing 
regulatory standards, scientific and environmental knowledge, and best professional opinions.   

4.2 LAND USE 

4.2.1 Proposed Action Alternative 
Land use within the project site would change from previously developed and abandoned open 
space to a solar energy generating facility.  The project site is currently part of a Federal military 
reservation, and would remain as such under the Proposed Action, although an outgrant of the 
property to NV Energy would occur.  The adjacent properties to the west are currently used for 
industrial purposes, and the operation of SPVS on the proposed project site would be similar to 
adjacent property uses.  The proposed SPVS is passive and would not alter land use of the 
residential properties to the south and east.  The proposed SPVS construction and operation 
would not interfere with Nellis land use to the north, and the underground placement of the 
feeder line would occur along existing transportation and utility corridors and would not alter or 
interfere with surrounding land uses.  The proposed use of the property for a SPVS would be 
compatible with the Nellis plan to increase energy efficiency on base and provide for stable 
energy rates in the future.  The proposed construction and operation of a SPVS would also be 
compatible with Nellis’ renewable energy progression. 

The SPVS would contain solar panels and these panels would be located just south of active 
USAF runways.  Nellis and NV Energy completed a study of solar refraction from flat plate 
photovoltaic modules (Black & Veatch 2010).  The purpose of the study was to quantify glare 
from a flat plate SPVS.  The study utilized a worst case scenario approach based upon 
information available at Nellis and included: using recorded Nellis data for intensity, calculating 
glare experienced by pilots if reflected angle was directly into a pilot’s eyes for every hour of the 
year, and comparing the SPVS to known ocular safety metrics.  Comparison of the proposed 
SPVS was made with known data points such as the reflectivity of other common surfaces pilots 
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may see upon approach, Federal Aviation Administration (FAA) regulations and published 
reports, and example flat plate panel SPVS installed at other airports. 

The results of the study indicated that under the worst case scenario, there would be a slight 
potential for an afterimage or flash glare resulting from reflected direct sunlight.  This afterimage 
or flash glare is similar to the potential for flash glare due to water and less than that due to 
weathered, white concrete and snow.  Since this represented the worst case scenario, it would 
be expected that pilots would typically mitigate glare using glare shields and sunglasses; these 
typically reduce radiation by approximately 80 percent and would make any reflected sunlight 
from solar panels insignificant.   

A review of FAA Regulations and completed studies determined that there are no regulations 
associated with reflected sunlight around airports.  A study completed by the California 
Department of Transportation, Division of Aeronautics at the Southern California Logistics 
Airport in Victorville, found no objection to a proposed SPVS based on aircraft operational 
safety.  Further, Denver International Airport, San Francisco International Airport, Fresno 
International Airport, San Jose International Airport, Buckley Air Force Base, and Luke Air Force 
Base all have solar panels in proximity to active runways. 

The proposed SPVS would not alter Nellis land uses and would be a passive system that would 
not impact land use on adjacent properties.  Solar panels are designed to absorb solar 
radiation; therefore, flat plate panels have little reflectivity.  The Black & Veatch (2010) study 
found that flat plate panels reflect less sunlight than weathered, white concrete or snow.  
Because the land use change would be consistent with Nellis land use plans, and the operation 
of the SPVS would not cause a substantial increase in solar radiation reflectivity (compared to 
unvegetated desert soils and weathered, white concrete currently present at the site), there 
would not be a significant impact on land use.  Reflectivity of the metal stands and frames would 
be further subdued, if necessary, by painting the frames with a paint color with low reflective 
properties.

4.2.2 Modified Conduit Connection Alternative 
The impacts on land use would be similar to the Proposed Action Alternative.  

4.2.3 No Action Alternative 
The proposed project site is currently open space comprised of a closed landfill and closed golf 
course greens.  Under the No Action Alternative, the land use would not change.  

4.3 NOISE 

4.3.1 Proposed Action Alternative 
The entire project site is located within the Nellis 65 dB DNL noise contour and part of the 70 dB 
DNL noise contour (see Figure 3-1).  The noise emissions from aircraft sound different than 
noise emissions produced by construction equipment.  Aircraft noise is loud but intermittent; 
whereas construction noise is typically quieter, but more constant.  Sensitive noise receptors 
near the project site may experience irritation due to the construction noise despite the fact that 
they are presently exposed to louder intermittent noise emissions produced by aircraft operating 
out of Nellis.  

Common construction equipment would be required to install the SPVS.  Excavators, dump 
trucks, backhoes, and front end loaders would be used to grade land and install solar panels.  
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Noise emissions from common construction equipment were modeled and are described in 
Table 4-1. 

Table 4-1.  A-Weighted (dBA) Sound Levels of Construction Equipment and Modeled 
Attenuation at Various Distances1

Noise Source 50 feet 100 feet 200 feet 500 feet 1,000 feet 

Dump truck 76 70 64 56 50 
Excavator 82 76 70 62 56 
Front end loader 79 73 67 59 53 
Concrete mixer truck 79 73 67 59 53 
Pneumatic tools 81 75 69 61 55 
Backhoe 78 72 66 58 52 
Generator 81 75 69 61 55 

Source: Federal Highway Administration (FHWA) 2007and GSRC 
1. The dBA at 50 feet is a measured noise emission (FHWA 2007).   
The 100 to 1,000 foot results are GSRC modeled estimates. 

Assuming a worst case noise emission scenario (i.e. an excavator with an 82 dBA sound level 
at a distance of 50 feet), the noise model projected that noise levels of 82 dBA from a point 
source would have to travel 110 feet before the noise would attenuate to a level of 75 dBA.  
However, at 360 feet from the point source, noise from the excavator would be attenuated to a 
normally acceptable level of 65 dBA.   

The construction noise was modeled, and the 65 dBA and 75 dBA noise contours were overlaid 
on a map of the proposed project site and adjacent neighborhoods.  In addition to construction 
noise, residential homes may experience noise emissions from large trucks delivering solar 
panels to the project site during all hours of the day.  Road access to the construction site is 
located along E. Carey Avenue adjacent to the project site.  Large trucks traveling at night and 
during early morning hours may cause annoyance to residential receptors along these streets.  

Residential homes that may be exposed to noise emissions greater than 75 dBA are located 
east and southeast of the project site.  The 75 dBA noise level would be experienced by 
residential homes if excavation work (such as conduit trenching) occurs immediately adjacent to 
the project boundary.  Levels of noise exposure on residential homes would decrease as 
construction activity moves away from the southeastern project boundary.  Table 4-2 
summarizes the number of sensitive noise receptors that may be affected by noise emissions 
(worst case scenario) produced by project site excavation and solar panel installation activities.   

Table 4-2.  Sensitive Noise Receptors in Close Proximity of General Construction 
Activities

Noise Receptor Number of 
Units 

Distance from 
Construction Site Noise Exposure 

Residential Homes 188 Within 360 feet Greater than 65 dBA and 
less than 75 dBA 

Parks 1 Within 360 feet Greater than 65 dBA and 
less than 75 dBA 

Residential Homes 67 Within 110 feet Greater than 75 dBA 
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Approximately 67 residential homes may be exposed to unacceptable noise emissions greater 
than 75 dBA when excavation activities are occurring near the southeastern edge of the project 
site.  An additional 188 residential homes may be exposed to normally unacceptable noise 
emissions greater than 65 dBA.  However, construction activities would last for only 6 to 8 
months; after which, noise levels would return to ambient levels.  Construction activity would be 
limited to daylight hours.  Noise impacts would be minor and temporary with the implementation 
of these timing restrictions.  Therefore, the noise impacts associated with the Proposed Action 
would be less than significant and would not impair the noise environment in the neighborhoods 
adjacent to the project site.   

4.3.2 Modified Conduit Connection Alternative 
The impacts of construction noise on residential homes and other sensitive receptors would be 
similar to the Proposed Action Alternative.  However, less trenching would be required because 
all conduit would be located aboveground, reducing the noise emissions from trenching and 
excavation equipment relative to the Proposed Action Alternative. 

4.3.3 No Action Alternative 
Under the No Action Alternative, no new construction would take place, and the noise receptors 
near the project site would not experience additional temporary noise impacts.  

4.4 GEOLOGY AND SOILS 

4.4.1 Proposed Action Alternative 
The construction of the SPVS would not disturb any geological resources, and no groundwater 
would be withdrawn during construction and operation of the SPVS that might contribute to 
subsidence.  Thus, there would be no impacts on the geology or from the seismicity of the area. 

Short-term impacts on soils from the construction of the SPVS would occur; however, most soils 
on the project site are not native soils, but instead are soils imported to change the grade of the 
former golf course fairways and greens and as a cap for the closed landfill.  Additional soils 
would be placed on the landfill to level the surface and raise areas that have subsided.  
Construction methods for soil placement and grading, trenching of power lines, and solar panel 
construction would employ best management practices (BMPs) to reduce soil erosion, and 
would include silt fencing, where appropriate, and wetting of disturbed soils to prevent dust.   

The placement of solar panels on the site would increase the amount of impervious surfaces in 
the area and would have long-term minor impacts on soils.  Impervious surfaces reduce the 
amount of rainwater infiltration and percolation and also increase the rate of flow of migrating 
rainwater, which has the potential to disturb adjacent exposed soils.  Construction and post-
construction BMPs, such as silt fencing and other storm water filtering devices installed as 
required by the SWPPP developed for the project, would reduce the migration of soils into the 
local stream network during rainfall events.   

Minimal disturbance to the ERP Site, Landfill LF-01, would occur as a result of the Proposed 
Action.  The existing landfill cap would not be excavated during construction and placement of 
solar panels.  The cap depth would be increased by additional placement of fill to raise and level 
the elevation of the landfill surface and SPVS placed on top.  Fill material would be trenched for 
conduit placement disturbing non-native soils.  Nellis has requested NDEP concurrence with a 
determination of no impact on the ERP Site as a result of the Proposed Action.   
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Up to 160 acres of previously modified, non-native soils would be disturbed by the construction 
and operation of the SPV system (i.e. trenching).  However, the soils are previously disturbed 
and not natural to the site, adjacent natural soils are regionally and locally common, and 
construction would employ methods to reduce soil erosion as practical, with only minor impacts 
on soils are expected.  

4.4.2 Modified Conduit Connection Alternative 
Impacts on soils would be similar to those described for the Proposed Action, however, there 
would be less disturbance of non-native soils under this alternative.  All interconnecting conduit 
would be aboveground between solar panels and trenching would only be required to construct 
the feeder line outside the western perimeter of Nellis.  Additional soil would be needed to raise 
and level the closed landfill and grading would be needed to level the former golf course, which 
would disturb existing non-native soils.  Development of a SWPPP would minimize any potential 
soil erosion during construction activities.   

4.4.3 No Action Alternative 
Under the No Action Alternative, there would not be an outgrant of the property, and the SPVS 
would not be constructed.  Thus, the project site would not experience any geological or soil 
disturbance.  

4.5 AIR QUALITY 

4.5.1 Proposed Action Alternative 
4.5.1.1 Construction Activities 
Temporary and minor increases in air pollution and GHG would occur from the use of 
construction equipment (i.e. combustible emissions) and the disturbance of soils (i.e. fugitive 
dust) during site grading and placement of the solar panels and conduits.  The following 
paragraphs describe the air calculation methodologies utilized to estimate air emissions 
produced by the Proposed Action.  Fugitive dust emissions were calculated using the emission 
factor of 0.19 ton per acre per month (Midwest Research Institute 1996), which is a more 
current standard than the 1985 PM-10 emission factor of 1.2 tons per acre per month presented 
in AP- 42 Section 13 Miscellaneous Sources 13.2.3.3 (USEPA 2001).    

USEPA’s NONROAD Model (USEPA 2005a) was used, as recommended by USEPA’s 
Procedures Document for National Emission Inventory, Criteria Air Pollutants, 1985-1999
(USEPA 2001), to calculate emissions from construction equipment.  Combustible emission 
calculations were made for standard construction equipment, such as front-end loaders, 
backhoes, bulldozers, and cement trucks.  Assumptions were made regarding the total number 
of days each piece of equipment would be used and the number of hours per day each type of 
equipment would be used (Appendix C).   

Construction workers would temporarily increase the combustible emissions in the air shed 
during their commute to and from the project site.  Emissions from delivery trucks contribute to 
the overall air emission budget.  Emissions from delivery trucks and construction workers’ 
commute to the job site were calculated using the USEPA MOBILE6.2 Model (USEPA 2005b, 
2005c and 2005d). 

The total air quality emissions were calculated for the Proposed Action to compare to the 
General Conformity Rule de minimis threshold of 70 tons per year of PM-10 and 100 tons per 
year for CO, VOCs, and NO2.  The de minimis threshold (70 or 100 tons per year) is the point at 
which air emissions are significant.  If air emissions exceed that threshold, they are considered 
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a “major” impact.  Summaries of the total emissions for the Proposed Action are presented in 
Table 4-3.  Details of the analyses are presented in Appendix C. 
Several sources of air pollutants contribute to the overall air impacts of the construction project.  
The air calculations in Appendix C and in the summary table included emissions from:  

1. Combustible engines of construction equipment 
2. Construction workers’ commute to and from work 
3. Supply trucks delivering materials to construction site 
4. Fugitive dust from job site ground disturbances 
5. Bi-monthly commute for maintenance 

Table 4-3.  Total Air Emissions (tons/year) from Construction Activities                              
vs. de minimis Levels

Pollutant Total 
(tons/year)

de minimis Thresholds 
(tons/year)(1)

CO 24.54 100 
VOC 4.84 100 
NO2 47.93 100 
PM-10 49.53 70 
PM-2.5 8.22 NA 
SO2 6.45 NA 
GHG 19,891 25,000 

Source: USEPA 2010b, 40 CFR 51.853, and GSRC modeled air emissions (Appendix C). 
1. Clark County is in serious non-attainment for PM-10, a maintenance area for CO and basic non-attainment for ozone. 

As can be seen from Table 4-3, PM-10 air emissions from the Proposed Action do not exceed 
de minimis threshold and, thus, do not require a Conformity Determination.  As there are no 
violations of air quality standards and no conflicts with the state implementation plans, impacts 
on air quality would not be considered major in the context of the General Conformity Rule.   

During the construction of the proposed project, proper and routine maintenance of all vehicles 
and other construction equipment would be implemented to ensure that emissions are within the 
design standards of all construction equipment.  Dust suppression methods would be 
implemented to minimize fugitive dust.  In particular, wetting solutions would be applied to the 
construction area to minimize the emissions of fugitive dust.  The construction plan must include 
a Clark County Dust Control Permit for Construction Activities.  By using these BMPs, air 
emissions from constructing the Proposed Action would be temporary, and potential effects on 
air quality in Clark County would be minimal.  

4.5.1.2 Operational Air Emissions 
Operational air emissions refer to air emissions that may occur after the solar panels have been 
installed and that would include employee commuter vehicles traveling to the project site during 
the workweek.  In addition, air emissions were calculated for fugitive dust emissions when 
employees are driving around the project site to repair and maintain solar panels.  Finally, air 
emissions were calculated for wind-blown dust throughout the year.  The calculations for air 
emissions from these three operational sources are presented in Appendix C and are 
summarized in Table 4-4.  
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Table 4-4.  Total Air Emissions (tons/year) from Site Maintenance and Wind Blown Dust 
vs. de minimis Levels

Pollutant Total 
(tons/year)

de minimis Thresholds 
(tons/year)(1)

CO 0.89 100 
VOC 0.09 100 
NO2 0.07 100 
PM-10 55.10 70 
PM-2.5 0.86 NA 
SO2 NA NA 
GHG 170.42 25,000 

Source: USEPA 2010b, 40 CFR 51.853, and GSRC modeled air emissions (Appendix C). 
1. Clark County is in serious non-attainment for PM-10, a maintenance area for CO and basic non-attainment for ozone. 

As can be seen in Table 4-4, PM-10 air emissions from the proposed operational activities do 
not exceed Federal de minimis thresholds.  In addition, any on-site unpaved roads for solar 
panel maintenance access would be addressed to minimize fugitive dust emissions.  As there 
are no violations of air quality standards and no conflicts with the state implementation plans, 
the impacts on air quality in Clark County from the implementation of the Proposed Action would 
be less than significant. 

The Proposed Action provides long-term beneficial effects on local air quality and GHG 
emissions.  The use of solar panels to generate electricity reduces dependence on fossil fuels 
that emit GHG.  Providing solar energy to Nellis would reduce energy-related emissions and has 
long-term benefits to air quality in Clark County. 

4.5.2 Modified Conduit Connection Alternative 
Construction and operational air emissions resulting from the implementation of the Modified 
Conduit Connection Alternative would be similar to those described in the Proposed Action.  
Because trenching for conduit causes little PM-10 emissions relative to truck transport of soil 
and grading activities, impacts would be less than significant.  

4.5.3 No Action Alternative  
Under the No Action Alternative, there would be no outgrant of property on Nellis and the SPVS 
would not be constructed, and no additional air emissions would occur.  Therefore, there would 
be no air quality impacts. 

4.6 INFRASTRUCTURE 

4.6.1 Proposed Action Alternative 
4.6.1.1 Utilities 
No adverse impact on utilities would occur as a result of the Proposed Action.  In the long-term, 
there would be a beneficial impact on power generation and distribution as the proposed SPVS 
would reduce the Nellis energy dependence on the NV Energy distribution grid.  Renewable 
energy supplied at a fixed rate would be beneficial for Nellis, and the additional energy supply 
that would otherwise be used at Nellis in lieu of the renewable energy would become available 
to residential and commercial customers. 
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4.6.1.2 Transportation 
There would be short-term adverse impact on transportation during solar panel construction and 
placement activities.  Additional construction traffic making deliveries of soil, concrete, conduit, 
and solar panels would occur, and these deliveries would traverse E. Craig Road, N. Nellis 
Boulevard, and E. Carey Avenue to reach the proposed project site.  These deliveries would be 
limited to the life of the construction project.  Some minor traffic delays would occur during 
construction, especially at the intersection of N. Nellis Boulevard and E. Carey Avenue.  
However, these delays would be minor and temporary, and there would be no long-term 
impacts on transportation as a result of the Proposed Action. 

4.6.2 Modified Conduit Connection Alternative 
4.6.2.1 Utilities 
All connections between solar panels would be aboveground  and trenching for conduit would 
be reduced.  However, the impacts on utilities would be the same as described for the Proposed 
Action Alternative. 

4.6.2.2 Transportation 
Impacts on transportation would be the same as the Proposed Action Alternative. 

4.6.3 No Action Alternative 
4.6.3.1 Utilities 
There would be no adverse impacts on utilities because the SPVS would not be built at Nellis.  
Alternatively, there would be no beneficial impacts on utilities due to the increased availability of 
a renewable energy supply at a fixed rate to Nellis. 

4.6.3.2 Transportation 
No short-term impacts on transportation would occur because no SPVS construction activities 
would take place. 

4.7 WATER RESOURCES 

4.7.1 Proposed Action Alternative 
4.7.1.1 Surface Water 
The Proposed Action would have minimal impacts on surface water quality.  Temporary water 
quality impairments may occur if a major rain event occurred during the placement of additional 
fill and grading of soils prior to placement of the solar panels.  Construction activities can disturb 
soils, which in turn, increase the probability of erosion.   

NV Energy would be required to obtain a Storm Water Construction Permit with the NDEP prior 
to the implementation of the Proposed Action.  A Storm Water Construction Permit for the 
Proposed Action is contingent upon the development of a SWPPP, which would then be subject 
to approval by the NDEP.  SWPPP requirements include an outline of the storm water drainage 
system for each discharge point, actual and potential pollutant contact, and surface water 
locations.  The SWPPP would also incorporate storm water management controls, such as silt 
fencing and other storm water filtering devices.  Compliance with the Storm Water Construction 
Permit and the SWPPP would minimize potential impacts on surface water quality. 

USAF would require that NV Energy ensure avoidance of impacts on the project site from 
hazardous substances (i.e. anti-freeze, fuels, oils, lubricants) used during construction.  
Although catch pans would be used when refueling, accidental spills could occur as a result of 
maintenance procedures for construction equipment.  A spill could result in adverse impacts to 
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on-site soils and waters.  However, the amount of fuel, lubricants, and oil is limited, and 
equipment necessary to quickly contain any spills would be present when refueling.  USAF 
would require that NV Energy ensure that a Spill Prevention, Control and Countermeasures 
Plan (SPCCP) would be in place prior to the start of construction, and all personnel would be 
briefed on the implementation and responsibilities of this plan. 

Construction equipment and operations may create operational pollution, such as oil leaks, mud 
spatters, and discards from human activities.  USAF would require that an adequate number of 
latrines and covered trash cans are available at the job site and that any leaks or spills from 
construction equipment are promptly cleaned.  BMPs for construction site soil erosion, as 
specified in the SWPPP and the Storm Water Construction Permit, would be implemented to 
prevent the migration of soils, oil and grease, and construction debris into the local stream 
networks.  No significant impacts on surface water during construction would be expected.   

A Clean Water Act Section 404/401 permit would be required, and consultation with the Clark 
County Flood Control District would occur for the temporary crossing structure (i.e. culverts and 
bridge) placed in Sloan Channel.  The total area of disturbance for the crossing structure is 
estimated to be 1,000 square feet and would qualify for a Section 404, Nationwide General 
Permit 14 for Linear Transportation Crossings.  The temporary crossing structure placement 
and removal would comply with the requirements of Nationwide Permit 14 and would not have 
any short-term or long-term impacts on surface water of Sloan Channel. 

4.7.1.2 Groundwater 
No long-term use of groundwater would occur for operation and maintenance of the SPVS; 
therefore, no long-term impact on groundwater quality or supply is expected.  Water would be 
utilized during construction activities for dust suppression and soil compaction; the water drawn 
for these purposes would be from commercial water supplies and not have any impacts on 
groundwater.  The landfill cap would not be functionally impacted and excavation for installation 
of conduit would occur within fill material placed on top of the landfill cap. 

4.7.2 Modified Conduit Connection Alternative 
4.7.2.1 Surface Water 
The reduced excavation for conduit placement would reduce the short-term potential for erosion 
and subsequent impacts on water quality.  Long-term impacts on surface water would be the 
same as the Proposed Action Alternative. 

4.7.2.2 Groundwater 
The impacts on groundwater would be similar to those described for the Proposed Action 
Alternative.

4.7.3 No Action Alternative 
4.7.3.1 Surface Water 
The construction of the SPVS would not occur under the No Action Alternative, therefore there 
would be no impacts on surface water. 

4.7.3.2 Groundwater 
Under the No Action Alternative, there would be no outgrant of property on Nellis and the SPVS 
would not be constructed; therefore no impacts on groundwater would occur. 
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4.8 BIOLOGICAL RESOURCES 

4.8.1 Vegetation 
4.8.1.1 Proposed Action Alternative 
With the implementation of the Proposed Action, very little vegetation would be disturbed.  Of 
the 160-acre project site, all of the vegetation is either non-native or landscape vegetation that 
presently lacks irrigation.  All of this non-native vegetation would be removed or buried during 
initial grading and soil placement activities.  However, because there is little to no native 
vegetation at the proposed project site, there would be no impacts on native vegetation from the 
implementation of the SPVS. 

4.8.1.2 Modified Conduit Connection Alternative 
The impacts on vegetation would be the same as described for the Proposed Action Alternative. 

4.8.1.3 No Action Alternative 
Under the No Action Alternative, no impacts on vegetation would occur because vegetation at 
the project site would not be disturbed by the construction and operation of the SPVS.   

4.8.2 Wildlife 
4.8.2.1 Proposed Action Alternative 
With the implementation of the Proposed Action, impacts on wildlife populations would be 
minimal.  Habitats on the proposed project site are not suitable for most wildlife and surrounding 
areas are part of a highly developed urban environment.  Mobile species, such as birds and 
rabbits, would leave the site during construction and migrate to other more suitable locations 
nearby, such as the golf course.  In order to avoid impacts on ground-nesting birds, such as 
burrowing owls and killdeer (Charadrius vociferus), a survey for active nests or nesting activity 
would be conducted prior to construction should clearing and grubbing occur during the nesting 
season (typically 15 March to 30 August).  If the survey finds active nests, then construction 
personnel would either avoid nests until fledglings have left, or permitted personnel would 
relocate eggs and chicks following all Federal and state regulations and permitting 
requirements.   

Where possible in design of the solar panels and associated structures, gaps or narrow open 
hollow spaces would be closed during construction to prevent bird entry.  In addition, any posts 
used for boundary markers or for fencing would be capped or be constructed with solid posts.  
It is not anticipated that birds would fly into solar panels, but some waterbirds could mistake 
solar panels for water bodies.  Therefore, following construction, the SPVS would be surveyed 
quarterly for the first 2 years to determine if any birds were being injured from flying into solar 
panels.  Any birds injured would be taken to a rehabilitation center and all injured or dead birds 
would be reported to the Nevada Department of Wildlife.  If no injured birds are discovered then 
no further surveys would occur; however, if injured or dead birds were discovered, the Air Force 
would consult with Nevada Department of Wildlife on any further measures that could be 
implemented to reduce bird injuries. 

With the implementation of these measures, the construction activities would be in compliance 
with the Migratory Bird Treaty Act, and there would be no significant impacts on wildlife 
populations or their supporting habitat. 



Final Nellis AFB SPVS EA 4-11  

4.8.2.2 Modified Conduit Connection Alternative  
The impacts on wildlife would be the same as described for the Proposed Action Alternative. 

4.8.2.3 No Action Alternative 
Under the No Action Alternative the SPVS would not be constructed and the site would not be 
disturbed; therefore, no wildlife would be impacted. 

4.8.3 Sensitive Species 
4.8.3.1 Proposed Action Site 
Under the Proposed Action, no Federally listed species would be impacted because no species 
or suitable habitat were observed during biological field surveys, nor are they known to occur at 
the proposed project site.  Burrowing owls utilizing burrows in the banks of Sloan Channel would 
potentially be disturbed during construction activities.  Man-made burrows located along the 
tops of the Sloan Chanel would be avoided during construction and maintenance activities.  
However, solar panels would restrict the line-of-sight for burrowing owls, increasing the 
likelihood for predation by mammals, such as coyotes (Canis latrans), or other raptors, such as 
red-tailed hawks (Buteo jamaicensis), and potentially causing owls to abandon both natural and 
man-made burrows along Sloan Channel.  To reduce impacts on burrowing owls, owls would be 
passively relocated from any active burrows outside of the breeding season (September – 
February) and prior to the start of construction activities.  
 
The banded Gila monster (Heloderma suspectum cinctum) is known to occur in Clark County, 
although it is highly unlikely that a banded Gila monster would be encountered during SPVS 
construction due to the developed nature of the project site.  The Nevada Department of 
Wildlife’s Gila monster construction protocol (described at: 
http://www.ndow.org/wild/conservation/reptile/07Gila_Protocol.pdf) would be followed during all 
construction activities and these measures would ensure that there would be no significant 
impacts on sensitive species from the Proposed Action. 

4.8.3.2 Modified Conduit Connection Alternative  
Impacts on special status species would be the same as described for the Proposed Action. 

4.8.3.3 No Action Alternative 
Under the No Action Alternative, no sensitive species would be impacted because the site 
would not be disturbed. 

4.9 SOCIOECONOMICS, ENVIRONMENTAL JUSTICE, AND PROTECTION OF 
CHILDREN 

4.9.1 Proposed Action Alternative 
4.9.1.1 Socioeconomics 
The Proposed Action Alternative would benefit socioeconomic resources in Clark County in both 
the short-term and long-term.  In the short term, during construction of the SPVS, there would 
be a temporary demand for construction employees from within the existing labor pool for a 
period of approximately 6 months.  Furthermore, supplies and materials to construct the SPVS 
would be purchased from within the local economy to the greatest extent practicable.  In the 
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long term, the SPVS would provide energy to Nellis at a fixed rate, making energy otherwise 
used by Nellis for operations available to residential and commercial customers of NV Energy in 
Clark County. 

4.9.1.2 Environmental Justice 
The area around the proposed project site has been used for military and industrial purposes 
since 1941.  The closed and capped landfill was in use from 1942 to 1985, during which time 
the nearby residential neighborhoods were developed (Nellis 2007b).  The character of the area 
surrounding the proposed SPVS site has not changed substantially since that time, and there 
would be no changes to zoning or neighborhood character from placement of solar panels that 
would affect property values or socioeconomic environment in the area.  The project is located 
in an area populated by minority and low income families, as reflected in the demographics for 
the entire Sunrise Manor CDP.  There would be no loss of housing as a result of the Proposed 
Action Alternative, nor would local residents experience any long-term noise or risks to human 
health.  There would be minimal disturbance to the aesthetic resources as a result of the 
placement of solar panels on 160 acres of open space; however, solar panel heights would not 
exceed 15 feet above the ground surface and there would be no increased reflectivity.  The 
construction and operation of the SPVS would not disrupt the community structure or alter 
community cohesion because all of the activities would take place on existing USAF lands.  
Environmental justice impacts would not be significant because there would be no significant 
changes in land use or aesthetics and no disproportionate human health or environmental 
impacts on low income or minority populations. 

4.9.1.3 Protection of Children 
Martin Luther King Jr. Elementary School and a public park and playground are located near the 
Proposed Action site.  Nearly a third of the population of Sunrise Manor CDP is under the age of 
18, so it is likely that children reside in many of the residences located near the proposed SPVS 
site.  The Nellis perimeter fence would be maintained around the SPVS, thereby keeping 
children out of the project site and away from any maintenance activities or electrical conduits.  
During construction, the Nellis perimeter fence would be maintained at all times, and gated 
access to the construction site would be used to prevent accidental entry by children and other 
members of the public.   

Neither the school nor the playground would experience any significant long-term noise or visual 
impacts as a result of the operation of the SPVS.  Short-term minor impacts on children would 
occur from construction noise near the public park and playground, but the construction-related 
noise levels would be less than 75 dBA and temporary.  Therefore, noise levels would not be 
hazardous to the health of children using the public park, and no long-term adverse impacts on 
children living near the project site are anticipated.   

4.9.2 Modified Conduit Connection Alternative 
The impacts on socioeconomics would be the same as those of the Proposed Action 
Alternative.

4.9.3 No Action Alternative 
Under the No Action Alternative energy costs for Nellis would increase in the future because a 
SPVS would not be constructed on USAF lands, and future costs for energy would likely 
increase.   
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4.10 HAZARDOUS AND TOXIC SUBSTANCES 

4.10.1 Proposed Action Alternative 
Since the Proposed Action area has been assessed for the presence of hazardous and toxic 
materials and found to contain none, there would be no disturbance of hazardous and toxic 
materials due to construction of the SPVS (Nellis 2010).  During construction of the SPVS, 
personnel would ensure that temporary secondary containment equipment is used, where 
practicable, to ensure accidental releases of hazardous substances (i.e. anti-freeze, petroleum, 
oils, and lubricants) are prevented or limited in scope.  Portable catch basins, portable 
containment berms, and other similar equipment would be used for refueling equipment where 
feasible.  Personnel overseeing construction would have spill kits on-site to provide expeditious 
response and cleanup should a spill occur.  Personnel would be trained on spill notification 
procedures and would be cognizant of the Nellis and state pollution prevention requirements to 
reduce the potential for accidental spills.  No hazardous and toxic substances would be used or 
generated during operation of the SPVS.  Therefore, there would be no significant impacts on 
the Proposed Action site or surrounding area from hazardous and toxic substances. 

4.10.2 Modified Conduit Connection Alternative  
Impacts would be the same as those described for the Proposed Action Alternative. 

4.10.3 No Action Alternative 
Because no soil disturbance or construction actions would take place, there would be no 
impacts from hazardous and toxic substances. 

4.11 SAFETY 

4.11.1 Proposed Action Alternative 
During construction of the SPVS, all applicable Occupational Safety and Health Administration 
(OSHA) rules and regulations would be followed by NV Energy and project contractors.  Heavy 
equipment operation areas and trenching locations would be secured to prevent inadvertent 
public access.  All emergency and safety response within the SPVS would continue to be 
provided by Nellis.  The SPVS would be enclosed by Nellis perimeter fencing, and public access 
would not be allowed without approval by Nellis security.   

As described previously, the solar panels would be less reflective than weathered white 
concrete, and as such would not pose a safety hazard to aviators during takeoff or landing at 
Nellis runways.  Glare shields that are standard for USAF pilots would further reduce the glare 
from the solar panels.  No significant impacts on safety during construction or operation of the 
SPVS would be expected. 

4.11.2 Modified Conduit Connection Alternative 
Impacts would be the same as those described for the Proposed Action Alternative. 

4.11.3 No Action Alternative 
Under the No Action Alternative, no changes to civilian and military safety would occur.  

4.12 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

The outgrant of the 160-acre site to NV Energy would result in a long-term commitment of Nellis 
resources for the length of the outgrant but would not constitute an irretrievable commitment of 
resources for Nellis.  Construction and operation of the SPVS and the placement of a feeder line 
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from the SPVS to the substation would be an irretrievable commitment of various resources, 
including labor, capital, energy, and land resources, by NV Energy and their contractors.     

4.13 CUMULATIVE IMPACTS 

A cumulative impact is defined in 40 CFR 1508.7 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 non-Federal) or 
person undertakes such other actions.”  By Memorandum dated June 24, 2005, from the 
Chairman of the CEQ to the Heads of Federal Agencies, entitled “Guidance on the 
Consideration of Past Actions in Cumulative Effects Analysis”, CEQ made clear its interpretation 
that “generally, agencies can conduct an adequate cumulative effects analysis by focusing on 
the current aggregate effects of past actions without delving into the historical details of 
individual past actions”, and that the “CEQ regulations do not require agencies to catalogue or 
exhaustively list and analyze all individual past actions.”  

Nellis currently utilizes energy from both the existing SPVS built in 2007 in Area III and the NV 
Energy grid.  Cumulative beneficial effects on Nellis would result from the Proposed Action, in 
that a greater portion of future energy use for Nellis would be at a predetermined fixed cost, in 
exchange for the outgrant of Nellis lands to NV Energy for construction and operation of the 
SPVS.  Through time, reduced costs for energy use could result in savings of several million 
dollars in USAF utility costs. 

Several recently approved projects are being constructed on Nellis.  The City of North Las 
Vegas is nearing completion of a Wastewater Recycling Facility (WRF) located adjacent to the 
Proposed Action site.  The WRF is being built on Nellis lands and provides additional 
wastewater recycling to Nellis.  Storm water detention basins are being constructed in Area III, 
as well as additional military family housing. 

Clark County and the City of North Las Vegas are currently constructing or planning to construct 
numerous roads and road improvement projects, as well as capital improvements and public 
facilities, throughout the city and county over the next 3 to 5 years (Clark County 2010).  A total 
of approximately 75 major projects are planned for the City of North Las Vegas, and 85 are 
planned for Clark County.  Further, American Recovery and Reinvestment Act projects have 
been funded and implemented throughout Clark County and include numerous transportation 
projects. 

Over the course of the next 20 years, it is expected that Clark County will grow, both in 
population and geographical size.  As part of that growth, new roads would be constructed, and 
existing roads would be expanded and improved.  It is not known exactly where growth or 
expansion would occur, but the new SPVS would improve available energy supply to Clark 
County as energy that would have been utilized by Nellis would be made available to other 
consumers.

Minor cumulative adverse impacts would occur on land use and biological resources as a result 
of the Proposed Action.  Readily available and low cost energy supplies lead to additional 
development of undeveloped lands.  Although in urban areas such as Clark County most of 
these lands are previously disturbed; some lands remain with native plant communities that 
support diverse wildlife use by species uniquely adapted for life in the Mojave Desert.  
Commercial and residential development of undeveloped lands permanently changes land use 
and degrades biological resources.  Aesthetics of the Las Vegas Valley are also permanently 
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altered through increased development as the visual quality of the wide-open spaces and 
mountain vistas of the Mojave Desert are reduced.  Because the Las Vegas Valley is already 
heavily developed, the areas to be used for the Proposed Action Alternative are highly 
disturbed, and the people heavily rely upon residential and commercial development to support 
a growing population, the cumulative impacts on land use and biological communities are 
considered to be minor. 

Short-term cumulative impacts on transportation would occur as a result of the Proposed Action.  
Construction deliveries in combination with Nellis commuter traffic and ongoing highway 
construction projects would cause increased delays at intersections near Nellis during commute 
times.

Short-term cumulative impacts on noise would also occur.  Construction noise is occurring from 
nearby commercial and industrial development, such as the WRF, and would occur at the 
proposed project site and in surrounding neighborhoods. 

Cumulative socioeconomic benefits would accrue as a result of the Proposed Action to all 
persons living in the region, regardless of income status or race, due to increased energy 
availability, reduced costs of energy to the USAF, and a greater use of renewable energy in the 
Las Vegas Valley.  Long-term cumulative air quality benefits would also be realized as more 
renewable energy projects are constructed and operated in Clark County.  These projects would 
collectively provide increased energy supplies without use of fossil fuels. 

No significant adverse cumulative impacts would occur during the construction and operation of 
the SPVS, and only minor short-term adverse cumulative impacts on noise and transportation 
would be realized during construction of the SPVS.  Long-term beneficial cumulative impacts 
would occur for Nellis and surrounding areas from reduced future energy costs and a greater 
use of renewable energy.
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Nevada Fish and Wildlife Office
4701 North Torrey Pines Drive

Las Vegas, Nevada  89130
Ph:  (702) 515-5230 ~ Fax:  (702) 515-5231

Date: November 24, 2010
File No. 84320-2011-CPA-0019

Mr. Douglas C. Fitzpatrick
Deputy Base Civil Engineer
6020 Beal Avenue
Nellis Air Force Base, Nevada 89191

Dear Mr. Fitzpatrick:

Subject:  Comments on the Draft Environmental Assessment for the Construction and 
Operation of a Solar Photovoltaic System, Nellis Air Force Base, Nevada

Thank you for the opportunity to comment on the draft environmental assessment (EA) for the
construction and operation of a solar photovoltaic system on Nellis Air Force Base (AFB) in 
Clark County, Nevada.  We prepared this letter under the authority of and in accordance with 
provisions of the National Environmental Policy Act of 1969, as amended (42 U.S.C. 4321 
4347), Migratory Bird Treaty Act of 1918 (MBTA), as amended (16 U.S.C. 703 et seq.), and 
other authorities mandating the Fish and Wildlife Service’s (Service) concern for environmental 
values.

We understand that the U.S. Air Force (USAF) proposes to initiate a renewable energy outgrant 
to Nevada Energy or its designee for approximately 160 acres of USAF property located at the 
southwest corner of Nellis Air Force Base (AFB).  A buried electric feeder line would be 
constructed either completely within the USAF property boundaries or along the western 
perimeter of Nellis AFB to transfer energy generated at the solar photovoltaic system to the 
Northgate Substation.  Nevada Energy would construct and operate the solar photovoltaic system 
on the property proposed for outgrant by Nellis AFB.

We are concerned about potential impacts from the proposed action on the western burrowing 
owl (Athene cunicularia hypugaea), a species protected under the MBTA and a bird of 
conservation concern. The western burrowing owl is a species that is declining throughout much 
of its range. Burrowing owls that use natural and artificial burrows occur within the project area.  

Under the MBTA, nests (nests with eggs or young) of migratory birds, such as the burrowing owl 
may not be harmed, nor may migratory birds be killed.  Such destruction may be in violation of 
the MBTA.  Therefore, we recommend land clearing, or other surface disturbance associated 
with the proposed project, be conducted outside the avian breeding season of March through 
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August to avoid potential destruction of bird nests or young or birds that breed in the area.  If this 
is not feasible, we recommend a qualified biologist survey the area prior to land clearing.  If nests 
are located, or if other evidence of nesting (i.e., mated pairs, territorial defense, carrying nesting 
material, transporting food) is observed, a protective buffer (the size depending on the habitat 
requirements of the species) should be delineated and the entire area avoided to prevent 
destruction or disturbance to nests until they are no longer active. We ask that the project 
incorporate recommendations outlined in our pamphlet, “Protecting Burrowing Owls at 
Construction Sites in Nevada’s Mojave Desert Region” (attached).

We also ask that you avoid impacts to the artificial burrows that have been placed along the bank 
of Sloan Channel and to the owls using these burrows.  Over the past three years, the Service has
worked closely with the Clark County Department of Public Works and Nellis AFB to minimize 
and mitigate project impacts to western burrowing owls from concrete lining approximately 
2,300 feet of Sloan Channel.  This channel is part of a system of dry washes and concrete-lined 
channels that are used for flood control.  This system of dry washes is home to the largest known 
western burrowing owl population in North Las Vegas. Six active owl burrows were known to 
occur along the 2,300-foot channel prior to concrete-lining. Through various meetings and
correspondence, the Service and the Department of Public Works worked to design and construct
artificial burrows for the displaced owls at a 3 to 1 mitigation ratio.  Eighteen artificial burrows 
were placed adjacent to Sloan Channel.  Within two weeks of placement of the artificial burrows, 
a burrowing owl was observed using one of the artificial burrows. Over the past breeding season,
at least three burrowing owl families have been observed using the artificial burrows. If you 
determine that impacts to these owls and their burrows would occur as a result of the proposed 
action, we recommend you include mitigation measures that are commensurate with the impacts
to these owls and their habitat in the EA.

Lastly, we offer the following general recommendations for inclusion in the project design that 
would minimize possible impacts to migratory birds from construction of new structures.  Holes, 
gaps, or hollow spaces in the proposed facilities or structures could cause cavity-nesting 
migratory birds to enter and become entrapped in these spaces.  Holes as small as 0.75 inch in 
diameter could trap birds.  We recommend that gaps or narrow open hollow spaces in the 
proposed facilities or structures be closed during construction and as part of facility design to 
prevent bird entry.  In addition, open-ended posts of any material or color used to mark 
boundaries at construction sites or fence project areas should be capped; however, since caps can 
deteriorate over time, use of solid posts is preferred.  To prevent raptors and other migratory 
birds from trapping their feet in metal sign posts, any exposed holes near the top of posts should 
be filled with rivets, bolts, or nuts.  These conservation measures for migratory birds should be 
included in the EA.





U. S. Fish and Wildlife Service 

Nevada Fish and Wildlife Office 
Biological Diversity Conserving the of Great Basin, Eastern Sierra 

& Mojave Desert 

PROTECTING BURROWING OWLS  
AT CONSTRUCTION SITES  

IN NEVADA’S MOJAVE DESERT REGION 
(June 2007) 

U
.S. Fish and W

ildlife Service 
N

evada Fish and W
ildlife O

ffice 
4701 N

. Torrey Pines D
rive 

Las Vegas, N
V  89130 

Phone: 702-515-5230 
Fax: 702-515-5231 

http://w
w

w
.fw

s.gov/nevada 

Burrowing owl numbers are declining despite protection under 
the Migratory Bird Treaty Act.  Killing or possessing these 
birds or destruction of their eggs or nest is prohibited. 

Be part of the solution; help these owls!



Though burrowing owls are capable of digging their own 
burrows, they often will use burrows of other animals for 
shelter and nesting.  They will even adopt pipes or culverts 6” 
to 8” in diameter. 

Tips for Protecting Burrowing Owls, Their Eggs and Young at 
Construction Sites: 

Even though burrowing owls are often active during the day, 
always check burrows, cracks, and crevices for owls before 
beginning construction.  Use of a fiber-optic scope or remote 
mini-camera to look into a burrow can help determine the 
presence of owls or nests. Ensure owls and eggs are not 
present in burrows when grading begins, to avoid burying 
them.

In southern Nevada, owls breed from about mid-March 
through August.  If a burrow has an active nest, the site must 
be avoided until the chicks have fledged.  To ensure that birds 
will not abandon the nest, a buffer of at least a 250-foot radius 
should be placed around the burrow, within which no 
construction should occur.  It takes a minimum of 74 days 
from when eggs are laid until chicks are able to fly (fledge).  
After the young have fledged, check the nest burrow for any 
owlets before resuming construction. 

The following owl behaviors may help determine breeding or 
the presence of an active nest:

A pair of owls is initially observed at a site, then only one 
owl is observed.  This may indicate that the pair has 
chosen a nest burrow, and the female has gone down into 
the burrow to lay and incubate eggs. Once incubation 
begins the female rarely leaves the burrow. 
An owl is frequently observed carrying food to the burrow.
The male provides food for the female while she is 
incubating eggs.  The best time of day to observe owls is 
dawn and dusk, but they may be active throughout the day.  
The male will most likely leave the food in front of the 
burrow and the female will come to the entrance to take 

the food.  This is probably the best indication that the owls 
have an active nest. 
Only one owl has been seen for a period of time; then, two 
owls are observed.  This may indicate that either the nest 
has failed, or the eggs have hatched, and the female has 
emerged from the burrow to assist the male in hunting for 
food to feed the chicks.  The chicks will appear at the 
burrow entrance when they are about 10 days old. 

If you are unsure of breeding status, seek the assistance of a 
professional biologist or other knowledgeable person.  Should 
breeding behavior be observed, presence of an active nest 
should be assumed and the area avoided until the chicks have 
fledged or the nest is no longer occupied.

IMPORTANT! In the Mojave Desert portions of Clark, 
southern Lincoln and Nye counties, owls may use desert 
tortoise burrows for nesting and shelter.  Desert tortoises are 
protected under the Endangered Species Act.  Killing, 
harming, or harassing desert tortoises, including destruction 
of their nests with eggs, without prior authorization is 
prohibited by Federal law.*

* IF YOUR PROJECT IS IN CLARK COUNTY, PLEASE 
READ ON: 

Clark County holds a permit from the U.S. Fish & Wildlife 
Service authorizing “take” of desert tortoises during the course 
of otherwise legal activities on non-federal lands. IIn Clark 
County only, discouraging burrowing owls from breeding in 
the construction site on private property is allowed by 
collapsing tortoise burrow’s during the owl’s non-breeding 
season (September through February). This may help avoid 
construction delays. Prior to collapsing a burrow, always check 
for owls or other protected wildlife occupying the burrow for 
the winter.  Call the Nevada Department of Wildlife at 702-
486-5127 if a Gila monster is found as this is a State protected 
species.

Thank you for your assistance in protecting migratory birds 
and Nevada’s endangered and threatened species!









STATE OF NEVADA 

DEPARTMENT OF ADMINISTRATION 
209 E. Musser Street, Room 200 
Carson City, Nevada 89701-4298 

(775) 684-0222 
Fax (775) 684-0260 

http://www.budget.state.nv.us/

ANDREW K. CLINGER 
Director 

JIM GIBBONS 
Governor

December 3, 2010

E2011-067Re:  SAI NV #

Project: Solar photovoltaic system, Nellis AFB, Clark County

Reference:

Dear Ms Lynn Haarklau:

US Air Force
99 CES/CEAO
6020 Beale Avenue
Suite 135
Nellis AFB, NV 89191-7260

Ms Lynn Haarklau

This constitutes the State Clearinghouse review of this proposal as per Executive Order 12372. If you have 
questions, please contact me at (775) 684-0213.

Sincerely, 

R. Tietje
Nevada State Clearinghouse

The following agencies support the above referenced document as written:

US Air Force

State Historic Preservation Office
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1              MR. MATA:  My name is Miguel Mata.

2          M-i-g-u-e-l, M-a-t-a.  I live on 

.  I own another property on 

, as well.

5              And I wasn't notified.  They were saying

6          that they put an ad in the paper.  And, I mean,

7          the proper way -- you know, we're in the 21st

8          Century.  Nobody reads the newspaper anymore.

9          Pretty much everybody goes online to check for

10          some things.

11              Or, you know, they have the addresses of

12          the owners of who owns the houses, whoever owns

13          the house in these neighborhoods.  And so they

14          have the records with the Assessor's Office so

15          they can send a flyer.  And instead of putting

16          the ads in the newspaper when nobody's going to

17          read it.  Because nobody reads it anymore.

18          Even to look for work, nobody going to the

19          newspaper anymore, pretty much it's online.

20              And I think that would be better and would

21          be a good idea if they notified us, you know,

22          whoever owns the place in these neighborhoods

23          so they would be the ones more interested.

24              Because we are close.  We already putting

25          up with noise from the Nellis Air Force, and we
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1          want to know why it's going to benefit the

2          neighborhoods.

3              And also, if studies are being conducted,

4          and which are going to affect us or benefit all

5          the neighborhoods.

6              Another thing.  If it's going to create

7          jobs for local people or for people that lives

8          out of the states, like Arizona, Utah,

9          California.  And if that's going happen, I

10          mean, what that's going to do us any good if

11          they're going to create jobs for people that

12          lives there, and the money's going to go out of

13          the state.

14              So pretty much that's what I had I would

15          suggest.  And just to notify with at least with

16          the flyer that it's going to be held a meeting,

17          like he was saying, in July.

18              Because with this short notice, if the

19          person wouldn't walking to my house and hand me

20          the flying, I wouldn't know about this.

21              And we're really concerned about anything

22          what's going on.  Right now, we're trying to

23          get together for the neighborhood watch program

24          for our neighborhood because there is too much

25          crime around it.
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1              And, you know, I think it's important for

2          our neighborhood.  Not just for people that is

3          gonna get benefits and it's gonna create jobs

4          for people that doesn't live here in the state.

5              We even have people that works on the

6          Senate from different states, and they work

7          here, but they live somewhere else.  So people

8          that works in the County, as well.  So that's

9          what was my comment about.

10              MS. MISTRIEL-KOGAN:  My name is Star

11          Mistriel-Kogan.  S-t-a-r, M-i-s-t-r-i-e-l dash

12          K-o-g-a-n.  I'm a teacher at CCSD.  My address

13          is 

         .  My phone number is area code

15          .

16              And my concerns are inadequate public

17          announcement.  That I had to go to each and

18          every one of my neighbors on 

19          from  to , door

20          to door and let them know there was a meeting.

21              Each and every one of them responded to me

22          that they had no idea there was a meeting.

23          They did not receive any notice, nor do they

24          get the newspaper, nor did they see it on TV,

25          so they were upset.
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1              Many of my neighbors were unable to come

2          because they're aged and fragile.  Some just

3          recently had a heart attack and are attached to

4          machines, totally unable to come.  Cried and

5          felt bad about it.  Because they got all their

6          money in their homes.  This is all they've got.

7          They have no opportunity to speak.

8              The next issue is about the effects of the

9          solar panels on the houses, on the paint of the

10          homes, on people's vehicles.  Also, how the

11          panels will affect the directionality of the

12          winds and the landscaping of people's homes,

13          how that will affect it, as well.

14              And then the next thing is how they will

15          landscape or secure the perimeter of those

16          solar panels, since there is the threat of

17          terrorism.  And right now, the current access

18          to the power easement way is horrible.  There's

19          no security at all.  The chain link is

20          constantly cut by wire cutters, the gates are

21          always open, the locks are always broken, and

22          nobody from Nevada Power, nor anybody from

23          Nellis Air Force Base attends it ever.

24              I was -- am accosted -- I was accosted

25          by -- let's see.  What's this guy's name here?
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1          Charles Ramey of Nellis Air Force Base, who is

2          the Director of Public Affairs.  R-a-m-e-y.  He

3          was rude to me.  He got in my face.  And he did

4          this on several occasions.

5              He crossed his arms the entire time, and

6          spoke in a harsh tone, and he blocked my way,

7          and I was offended by that.

8              I did contact Channel 13 News regarding

9          this situation, so they'll be following up.

10              And I spoke with David Sims, S-i-m-s, who

11          is with Nevada Energy, who was more effective

12          as a public relations person, and wrote down my

13          complaints to look into it and address it.  He

14          handed me his card, as well as he was willing

15          to explain the details of the project more

16          clearly without getting in my face.

17              I did walk from  to .  I

18          did go to each and every house, knock on each

19          and every door, yelled even to people that I

20          was a neighbor and that there was a meeting.

21              Some doors did not open to me.  They're in

22          there, but they're afraid.  They said, "Okay."

23          And I did not get bitten by any dogs.  And I

24          have two bad knees, so I'm in pain.  That's it

25          for me.



SOUSA COURT REPORTERS         702-765-7100

PUBLIC SCOPING MEETING       06/15/2010

Page 7

1                       CERTIFICATE

2                            OF

3               CERTIFIED SHORTHAND REPORTER

4                        * * * * *

5

6           I, the undersigned certified shorthand

reporter in and for the State of Nevada, do thereby

7 certify: that the foregoing proceedings were taken

before me at the time and place herein set forth; that

8 the testimony of the witnesses were recorded

stenographically by me and were thereafter transcribed

9 under my direction; that the foregoing is a true record

of the testimony.

10

11           I further certify that I am a disinterested

person and am in no way interested in the outcome of

12 said action, or connected with or related to any of the

parties in said action, or to their respective counsel.

13           The dismantling, unsealing or unbinding of the

original transcript will render the reporter's

14 certificate null and void.

          In witness thereof, I have subscribed my name

15 on this date: June 27, 2010.

16

17

18

19                     __________________________________

                    Ellen L. Ford, RPR, CRR

20                     CCR No. 846

21

22

23

24

25



APPENDIX C

NOISE EMISSIONS CALCULATIONS



CALCULATION SHEET-COMBUSTIBLE EMISSIONS-CONSTRUCTION

Type of Construction Equipment Num. of 
Units HP Rated Hrs/day Days/yr Total hp-

hrs
Water Truck 1 300 8 130 312000
Diesel Road Compactors 1 100 8 90 72000
Diesel Dump Truck 24 300 8 90 5184000
Diesel Excavator 1 300 8 90 216000
Diesel Hole Trenchers 1 175 8 15 21000
Diesel Bore/Drill Rigs 1 300 8 15 36000
Diesel Cement & Mortar Mixers 1 300 8 30 72000
Diesel Cranes 1 175 8 30 42000
Diesel Graders 3 300 8 90 648000
Diesel Tractors/Loaders/Backhoes 1 100 8 90 72000
Diesel Bull Dozers 2 300 8 90 432000
Diesel Front End Loaders 2 300 8 90 432000
Diesel Fork Lifts 2 100 8 130 208000
Diesel Generator Set 2 40 8 130 83200

Type of Construction Equipment VOC g/hp-
hr

CO g/hp-
hr

NOx g/hp-
hr

PM-10
g/hp-hr

PM-2.5
g/hp-hr

SO2 g/hp-
hr CO2 g/hp-hr

Water Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Road Compactors 0.370 1.480 4.900 0.340 0.330 0.740 536.200
Diesel Dump Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Excavator 0.340 1.300 4.600 0.320 0.310 0.740 536.300
Diesel Trenchers 0.510 2.440 5.810 0.460 0.440 0.740 535.800
Diesel Bore/Drill Rigs 0.600 2.290 7.150 0.500 0.490 0.730 529.700
Diesel Cement & Mortar Mixers 0.610 2.320 7.280 0.480 0.470 0.730 529.700
Diesel Cranes 0.440 1.300 5.720 0.340 0.330 0.730 530.200
Diesel Graders 0.350 1.360 4.730 0.330 0.320 0.740 536.300
Diesel Tractors/Loaders/Backhoes 1.850 8.210 7.220 1.370 1.330 0.950 691.100
Diesel Bull Dozers 0.360 1.380 4.760 0.330 0.320 0.740 536.300
Diesel Front End Loaders 0.380 1.550 5.000 0.350 0.340 0.740 536.200
Diesel Fork Lifts 1.980 7.760 8.560 1.390 1.350 0.950 690.800
Diesel Generator Set 1.210 3.760 5.970 0.730 0.710 0.810 587.300

Emission Factors

Assumptions for Combustible Emissions



CALCULATION SHEET-COMBUSTIBLE EMISSIONS-CONSTRUCTION

Type of Construction Equipment VOC tons/yr CO
tons/yr

NOx
tons/yr

PM-10
tons/yr

PM-2.5
tons/yr

SO2
tons/yr CO2 tons/yr

Water Truck 0.151 0.712 1.888 0.141 0.138 0.254 184.290
Diesel Road Paver 0.029 0.117 0.389 0.027 0.026 0.059 42.544
Diesel Dump Truck 2.514 11.825 31.363 2.342 2.285 4.227 3062.044
Diesel Excavator 0.081 0.309 1.095 0.076 0.074 0.176 127.657
Diesel Hole Cleaners\Trenchers 0.012 0.056 0.134 0.011 0.010 0.017 12.399
Diesel Bore/Drill Rigs 0.024 0.091 0.284 0.020 0.019 0.029 21.014
Diesel Cement & Mortar Mixers 0.048 0.184 0.578 0.038 0.037 0.058 42.029
Diesel Cranes 0.020 0.060 0.265 0.016 0.015 0.034 24.540
Diesel Graders 0.250 0.971 3.378 0.236 0.229 0.528 382.970
Diesel Tractors/Loaders/Backhoes 0.147 0.651 0.573 0.109 0.106 0.075 54.835
Diesel Bull Dozers 0.171 0.657 2.266 0.157 0.152 0.352 255.313
Diesel Front End Loaders 0.181 0.738 2.380 0.167 0.162 0.352 255.266
Diesel Aerial Lifts 0.454 1.779 1.962 0.319 0.309 0.218 158.342
Diesel Generator Set 0.111 0.345 0.547 0.067 0.065 0.074 53.847
Total Emissions 4.193 18.496 47.101 3.724 3.628 6.455 4677.089

Conversion factors
Grams to tons 1.102E-06

Emission factors (EF) were generated from the NONROAD2005 model for the 2006 calendar year. The VOC EFs includes exhaust and evaporative emissions.  The VOC evaporative 
components included in the NONROAD2005 model are diurnal, hotsoak, running loss, tank permeation, hose permeation, displacement, and spillage. The construction equipment age 
distribution in the NONROAD2005 model is based on the population in U.S. for the 2006 calendar year.

Emission Calculations



CALCULATION SHEET-TRANSPORTATION COMBUSTIBLE EMISSIONS-CONSTRUCTION

Pollutants Passenger Cars 
g/mile

Pick-up
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

cars
Number of 

trucks

Total
Emissions
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 60 160 20 20 0.29             0.34 0.63            
CO 12.4 15.7 60 160 20 20 2.62             3.32 5.95            
NOx 0.95 1.22 60 160 20 20 0.20             0.26 0.46            
PM-10 0.0052 0.0065 60 160 20 20 0.00             0.00 0.00            
PM 2.5 0.0049 0.006 60 160 20 20 0.00             0.00 0.00            
CO2 369 511 60 160 20 20 78.07           108.12 186.19

Pollutants
10,000-19,500

lb Delivery 
Truck

33,000-60,000
lb semi trailer 

rig
Mile/day Day/yr Number of 

trucks
Number of 

trucks

Total
Emissions
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 0.29 0.55 60 160 2 2 0.01             0.01 0.02            
CO 1.32 3.21 60 160 2 2 0.03             0.07 0.10            
NOx 4.97 12.6 60 160 2 2 0.11             0.27 0.37            
PM-10 0.12 0.33 60 160 2 2 0.00             0.01 0.01            
PM 2.5 0.13 0.36 60 160 2 2 0.00             0.01 0.01            
CO2 536 536 60 160 2 2 11.34           11.34 22.68          

Pollutants Passenger Cars 
g/mile

Pick-up
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

Cars
Number of 

trucks

Total
Emissions
cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 60 240 2 2 0.04             0.05 0.09            
CO 12.4 15.7 60 240 2 2 0.39             0.50 0.89            
NOx 0.95 1.22 60 240 2 2 0.03             0.04 0.07            
PM-10 0.0052 0.0065 60 240 2 2 0.00             0.00 0.00            
PM 2.5 0.0049 0.006 60 240 2 2 0.00             0.00 0.00            
CO2 369 511 60 240 2 2 11.71           16.22 27.93          

Truck Emission Factor Source: MOBILE6.2 USEPA 2005 Emission Facts: Average annual emissions and fuel consumption for gasoline-fueled
passenger cars and light trucks. EPA 420-F-05-022 August 2005.  Emission rates were generated using MOBILE.6 highway. 

Construction Worker Personal Vehicle Commuting to Construction Site-Passenger and Light Duty Trucks
Assumptions Results by Pollutant

Heavy Duty Trucks Delivery Supply Trucks to Construction Site

Assumptions Results by Pollutant

Emission Factors

Emission Factors Assumptions Results by Pollutant

Daily Commute New Staff Associated with Proposed Action
Emission Factors



CALCULATION SHEET-TRANSPORTATION COMBUSTIBLE EMISSIONS-CONSTRUCTION

Conversion factor: gms to tons
0.000001102

Conversion Factor
311
25

Construction
Commuters Conversion

Emissions
CO2 tons/yr Total CO2

VOCs 25 15.71              
NOx 311 0.46                
Total 16.17              202.36          

Delivery Trucks Conversion
Emissions
CO2 tons/yr Total CO2

VOCs 25 0.44                
NOx 311 115.62            
Total 116.06            138.74          

Kirtland AFB staff 
and Students Conversion

Emissions
CO2 tons/yr Total CO2

VOCs 25 2.36                
NOx 311 21.42              
Total 23.78              51.70            

Source: EPA 2010 Reference, Tables and Conversions, Inventory of U.S. Greenhouse Gas Emissions and Sinks; 
http://www.epa.gov/climatechange/emissions/usinventoryreport.html

CARBON EQUIVALENTS

Carbon Equivalents
N2O or NOx
Methane or VOCs



CALCULATION SHEET-FUGITIVE DUST-CONSTRUCTION 

Construction Fugitive Dust Emission Factors
Emission Factor Units Source

General Construction Activities 0.19 ton PM10/acre-month MRI 1996; EPA 2001; EPA 2006
New Road Construction 0.42 ton PM10/acre-month MRI 1996; EPA 2001; EPA 2006

PM2.5 Emissions
PM2.5 Multiplier 0.10 EPA 2001; EPA 2006

Control Efficiency 0.50 EPA 2001; EPA 2006

Construction Area (0.19 ton PM10/acre-month) Conversion Factors
Duration of Soil Disturbance in Projec 3 months 0.000022957 acres per feet
Length 0 miles 5280 feet per mile
Length (converted) 0 feet
Width 0 feet
Area 160.00 acres

Staging Areas
Duration of Construction Project 6 months
Length miles
Length (converted) feet
Width feet
Area 2.00 acres

PM10 uncontrolled PM10 controlled PM2.5 uncontrolled PM2.5 controlled
Construction Area (0.19 ton PM10/ac 91.20 45.60 9.12 4.56
Staging Areas 0.38 0.19 0.04 0.02

Total 91.58 45.79 9.16 4.58

References:

Construction Fugitive Dust Emissions

(10% of PM10 emissions 
assumed to be PM2.5)

(assume 50% control 
efficiency for PM10 and 

PM2.5 emissions)

MRI 1996. Improvement of Specific Emission Factors (BACM Project No. 1). Midwest Research Institute (MRI).  Prepared for the California South Coast Air Quality 
Management District, March 29, 1996.

Project Assumptions

Project Emissions (tons/year)

EPA 2001. Procedures Document for National Emissions Inventory, Criteria Air Pollutants, 1985-1999.  EPA-454/R-01-006.  Office of Air Quality Planning and Standards, 
United States Environmental Protection Agency.  March 2001.

EPA 2006. Documentation for the Final 2002 Nonpoint Sector (Feb 06 version) National Emission Inventory for Criteria and Hazardous Air Pollutants. Prepared for: Emissions 
Inventory and Analysis Group (C339-02) Air Quality Assessment Division Office of Air Quality Planning and Standards, United States Environmental Protection Agency.  July 
2006.



General Construction Activities Emission Factor
0.19 ton PM10/acre-month Source: MRI 1996; EPA 2001; EPA 2006

New Road Construction Emission Factor
0.42 ton PM10/acre-month Source: MRI 1996; EPA 2001; EPA 2006

PM2.5 Multiplier 0.10

Control Efficiency for PM10 and PM2.5 0.50

References:
EPA 2001. Procedures Document for National Emissions Inventory, Criteria Air Pollutants, 1985-1999.  EPA-454/R-01-006.  Office of Air Quality Planning and Standards, United States 
Environmental Protection Agency.  March 2001.
EPA 2006. Documentation for the Final 2002 Nonpoint Sector (Feb 06 version) National Emission Inventory for Criteria and Hazardous Air Pollutants. Prepared for: Emissions Inventory and 
Analysis Group (C339-02) Air Quality Assessment Division Office of Air Quality Planning and Standards, United States Environmental Protection Agency.  July 2006.
MRI 1996. Improvement of Specific Emission Factors (BACM Project No. 1). Midwest Research Institute (MRI).  Prepared for the California South Coast Air Quality Management District, March 
29, 1996.

Construction Fugitive Dust Emission Factors

The area-based emission factor for construction activities is based on a study completed by the Midwest Research Institute (MRI) Improvement of Specific Emission Factors (BACM Project No. 
1), March 29, 1996.  The MRI study evaluated seven construction projects in Nevada and California (Las Vegas, Coachella Valley, South Coast Air Basin, and the San Joaquin Valley).  The 
study determined an average emission factor of 0.11 ton PM10/acre-month for sites without large-scale cut/fill operations.  A worst-case emission factor of 0.42 ton PM10/acre-month was 
calculated for sites with active large-scale earth moving operations.  The monthly emission factors are based on 168 work-hours per month (MRI 1996).  A subsequent MRI Report in 1999, 
Estimating Particulate Matter Emissions from Construction Operations, calculated the 0.19 ton PM10/acre-month emission factor by applying 25% of the large-scale earthmoving emission factor 
(0.42 ton PM10/acre-month) and 75% of the average emission factor (0.11 ton PM10/acre-month).

The emission factor for new road construction is based on the worst-case conditions emission factor from the MRI 1996 study described above (0.42 tons PM10/acre-month).  It is assumed that 
road construction involves extensive earthmoving and heavy construction vehicle travel resulting in emissions that are higher than other general construction projects.  The 0.42 ton PM10/acre-
month emission factor for road construction is referenced in recent procedures documents for the EPA National Emission Inventory (EPA 2001; EPA 2006).

PM2.5 emissions are estimated by applying a particle size multiplier of 0.10 to PM10 emissions.  This methodology is consistent with the procedures documents for the National Emission 
Inventory (EPA 2006).

The 0.19 ton PM10/acre-month emission factor is referenced by the EPA for non-residential construction activities in recent procedures documents for the National Emission Inventory (EPA 
2001; EPA 2006).  The 0.19 ton PM10/acre-month emission factor represents a refinement of EPA's original AP-42 area-based total suspended particle (TSP) emission factor in Section 13.2.3 
Heavy Construction Operations.  In addition to the EPA, this methodology is also supported by the South Coast Air Quality Management District and the Western Regional Air Partnership 
(WRAP) which is funded by the EPA and is administered jointly by the Western Governor's Association and the National Tribal Environmental Council.  The emission factor is assumed to 
encompass a variety of non-residential construction activities including building construction (commercial, industrial, institutional, governmental), public works, and travel on unpaved roads.  The 
EPA National Emission Inventory documentation assumes that the emission factors are uncontrolled and recommends a control efficiency of 50% for PM10 and PM2.5 in PM nonattainment 
areas.

The EPA National Emission Inventory documentation recommends a control efficiency of 50% for PM10 and PM2.5 in PM nonattainment areas.  Wetting controls will be applied during project 
construction (EPA 2006).



PM-10 EMISSION CALCULATIONS FOR UNPAVED ROADS

Source: AP-42, 13.2.2 Unpaved Surfaces

Units PM-2.5 PM-10 Case Scenario
lb/VMT 0.02 0.23 Low
lb/VMT 0.32 3.15 High

VMT=Vehicle Miles Traveled

Equation:  E = k (s/12)a * (S/30)d

(M/0.5)c

Units PM-2.5 PM-10 Case Scenario Average PM-2.5 Average PM-10
lb/VMT 0.45 4.50 Low 0.2 6.3
lb/VMT 0.02 8.02 High

Assumptions

Miles of travel per day in 
project area PM-2.5/lbs/day PM-10/lbs/day PM-2.5/tons/year PM-10/tons/year

Dust Control Efficiency 
(%)

PM-10 tons/year 
(controled)

20 5 125 0.9 22.8 71% 6.63

Unpaved Surfaces at Industrial Sites

Unpaved Surfaces at Public Roads Dominated by Light Duty Vehicles

Calculation:

Equation: E = k (s/12)a * (W/3)b



PM-10 EMISSION CALCULATIONS FOR UNPAVED ROADS

k= PM-2.5 PM-10 PM-30 PM-2.5 PM-10 PM-30
0.15 1.5 4.9 0.18 1.8 6

Source: 13.2.2-2

a= PM-2.5 PM-10 PM-30 PM-2.5 PM-10 PM-30
0.9 0.9 0.7 1 1 1

Source: 13.2.2-2

b= PM-2.5 PM-10 PM-30 PM-2.5 PM-10 PM-30
0.45 0.45 0.45

Source: 13.2.2-2

c= PM-2.5 PM-10 PM-30 PM-2.5 PM-10 PM-30
0.2 0.2 0.3

Source: 13.2.2-2

d= PM-2.5 PM-10 PM-30 PM-2.5 PM-10 PM-30
0.5 0.5 0.3

Source: 13.2.2-2

E= size-specific emission factor (lb/VMT)

Industrial Roads

Industrial Roads Public Roads

Public Roads

Industrial Roads Public Roads

Industrial Roads Public Roads

Public RoadsIndustrial Roads



PM-10 EMISSION CALCULATIONS FOR UNPAVED ROADS

Low High Low High
1.8 25.2 1.8 35

W= mean vehicle weight (tons)
Low High Low High

2 290 1.5 3

M= surface material moisture content (%)
Low High Low High

0.03 13 0.03 13

S = mean vehicle speed (mph)
Low High Low High

5 43 10 55

PM -2.5 PM-10
0.00036 0.00047

Control Efficiency of Dust Suppressants
Application (gal/square 
yard)

Average Control 
Efficency %

0.073 62%
0.11 68%
0.15 74%
0.18 80%

Median 71%
Source; AP 42 Table 13.2-2-5

Industrial Roads Public Roads

Source Table 13.2.2.-3

Industrial Roads Public Roads

Industrial Roads Public Roadss= surface material silt content (%)

Source Table 13.2.2.-3

C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear 
(lb/VMT)

Source Table 13.2.2.-3

Source Table 13.2.2.-3

Industrial Roads Public Roads



PM-10 EMMISSIONS FROM WIND BLOWN DUSTS

Emission Factor

lbs/acre/day Acres on Site PM-10/day (lbs) PM-10/year (lbs)
PM-10/year
(tons)

Project Site 1.66 160 265.6                 96,944 48.5

PM-10 Emissions

PM-10 Emmissions From Wind Blown Dust 

Emission Factor Reference: Personal communication from Stephen Deyo of the Department of Air Quality 
and Environmental Management of Clark County



CALCULATION SHEET-SUMMARY OF EMISSIONS

Emission Source VOC CO NOx PM-10 PM-2.5 SO2 CO2 CO2 Equivalents Total CO2

Combustible Emissions 4.19 18.50 47.10 3.72 3.63 6.45 4677.09 14753.33 19430.42

Construction Site-Fugitive PM-10 NA NA NA 45.79 4.58 NA NA NA NA

Construction Workers Commuter 
& Trucking

0.65 6.04 0.83 0.01 0.01 NA 186.19 274.56 460.76

Total emissions-
CONSTRUCTION

4.84 24.54 47.93 49.53 8.22 6.45 4863 15028 19891

Ongoing emissions from 
commuters

0.09 0.89 0.07 0.00 0.00 NA 27.93 142.41 170.34

Emissions from Unpaved Roads NA NA NA 6.63 0.86 NA NA NA NA

Emissions From Wind Blown Dust NA NA NA 48.47 NA NA NA NA NA

Total Operational Emissions 0.09 0.89 0.07 55.10 0.86 0.00 27.93 142.41 170.34

De minimis Threshold (1) 100 100 100 70 100 100 NA NA          25,000 

Conversion
Factor

311
25

1. Clark County  is in non-attainment for CO (moderate), Ozone (Moderate), PM-10 (Serious)

N2O or NOx
Methane or VOCs

Carbon Equivalents

Source: EPA 2010 Reference, Tables and Conversions, Inventory of U.S. Greenhouse Gas Emissions and Sinks; 
http://www.epa.gov/climatechange/emissions/usinventoryreport.html

Construction Emissions for Criteria Pollutants (tons per year)


