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GENERAL INFORMATION ABOUT THIS DOCUMENT 
 
WHAT’S IN THIS DOCUMENT? This document contains a Draft Environmental Assessment (EA) for 
the proposed East Hughes Access Road Relocation Project by Pima County, which will require the sale of 
land at Tucson International Airport (TUS) for use of an approximately 3-mile segment of the new road.  
The proposed sale of land will require the Tucson Airport Authority (TAA) to request approval from the 
Federal Aviation Administration (FAA).  The Draft EA evaluates the environmental effects for the entire 
approximately 3.9-mile road alignment, although only an approximately 3-mile segment is the subject to 
TAA action and FAA approval.  This document discloses the analysis and findings of the potential 
impacts of the Proposed Action, the No Action, and other reasonable alternatives.   
 
BACKGROUND. The proposed project to realign East Hughes Access Road supports local land use 
plans and regional growth objectives by improving access for the development of aerospace and defense 
industry business, and to resolve conflicts between road operations and adjacent land uses.   
 
WHAT SHOULD YOU DO? Read this Draft EA to understand the actions that Pima County, TAA, and 
FAA intend to take on this proposed project.  Copies of the document are available for review at the Pima 
County’s Joel D. Valdez Main Library, the administrative offices of Tucson International Airport, at the 
Pima County Department of Transportation, at the FAA’s Phoenix Airports District Office, and at FAA’s 
Western-Pacific Region office in Hawthorne, California.  A list of these and other locations where the 
Draft EA is available is in Chapter 5.   
 
If you have important information you believe has not been considered in this document or comments 
about the conclusions, you may submit your written comments by letter to the following address:   
 
Eric Roudebush 
Director of Environmental Services  
Tucson Airport Authority 
7005 South Plumer Avenue 
Tucson, Arizona 85756 
 
The cutoff date for comment submission is not later than 5:00 PM – Mountain Standard Time, December 
30, 2014.  Please allow enough time for mailing.  We must receive your comments by the deadline, not 
simply postmarked by that date. 
 
WHAT HAPPENS AFTER THIS? Under the National Environmental Policy Act, Pima County and 
TAA will prepare written responses to comments received on the adequacy of the information presented 
in the Draft EA and prepare a Final EA for transmittal to the FAA for approval.  Following review of the 
Final EA, the FAA will either issue a Finding of No Significant Impact or decide to prepare a Federal 
Environmental Impact Statement. 
 
Before including your name, address, telephone number, email, or other personal identifying information 
in your comment, be advised that your entire comment—including your personal identifying 
information—may be publicly available at any time.  While you can ask us in your comment to withhold 
your personal identifying information from public review, we cannot guarantee that we will be able to do 
so.   
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Chapter 1.  Purpose and Need 

1 Purpose and Need 

1.1 Introduction 
Pima County, Arizona, proposes to relocate a portion of East Hughes Access Road between the South 
Nogales Highway and South Alvernon Way about 2,500 feet to the south of its present location in order 
to remove the roadway and traveling public from designated safety zones used at U.S. Air Force (USAF) 
Plant 44.  The relocated roadway would also permit the Tucson Airport Authority (TAA) to more easily 
develop land for revenue-generating purposes consistent with its currently approved Airport Layout Plan 
(ALP) for Tucson International Airport (TUS). 

This Environmental Assessment (EA) has been prepared pursuant to the requirements of Section 
102(2)(c) of the National Environmental Policy Act of 1969 (NEPA), President’s Council on 
Environmental Quality (CEQ) Regulations 40 Code of Federal Regulations (CFR) §§ 1500–1508, the 
implementing regulations for NEPA, and Section 509(b)(5) of the Airport and Airway Improvement  
Act of 1982, as amended.  This EA has also been prepared in accordance with Federal Aviation 
Administration (FAA) Order 1050.1E, Environmental Impacts: Policies and Procedures (U.S. 
Department of Transportation 2006b); and FAA Order 5050.4B, NEPA Implementing Instructions for 
Airport Actions (U.S. Department of Transportation 2006a).  This EA is intended to identify and consider 
potential environmental impacts related to the proposed East Hughes Access Road Relocation project at 
TUS (the Proposed Action).  The FAA is the lead federal agency to ensure compliance with NEPA for 
airport development actions.  FAA federal authority for the project approval extends only for the roadway 
portion on TAA property.  However, since the roadway relocation is one continuous route, the entire 
roadway alignment is evaluated in this EA.   

The TAA and the Pima County Department of Transportation (PCDOT) are planning to relocate the 
existing two-lane section of East Hughes Access Road immediately south of TUS along and south of the 
existing East Hughes Access Road between South Nogales Highway and South Alvernon Way (Figures 
1-1 and 1-2).  The proposed project area elevation ranges between 2,610 and 2,680 feet above mean sea 
level and is located in Sections 28 and 31–33, Township 15 South, Range 14 East, Gila and Salt River 
Baseline and Meridian, on the 1984 U.S. Geological Survey Tucson Southwest, Pima County, Arizona, 
7.5-minute topographic series map.  The proposed project is located within the city of Tucson and 
unincorporated Pima County on lands owned by Pima County, the TAA, the City of Tucson (COT), and 
the USAF (leased to Raytheon Missile Systems [Raytheon]).  Adjacent lands are owned by Pima County, 
the TAA, the COT, and the USAF (Figure 1-3).  To relocate the roadway, right-of-way (ROW) must  
be acquired from the TAA and the COT.  The majority of the land needed for the proposed project 
(approximately 3.0 miles of the 3.9-mile length of the new roadway) is currently owned and operated by 
the TAA.  The land sought from the TAA for acquisition by the PCDOT is federally obligated because it 
was acquired by the TAA using FAA Airport Improvement Program grants and is depicted on the FAA 
approved ALP.   

This chapter provides a brief description of TUS; a description of the Proposed Action; a discussion of the 
purpose of and need for the Proposed Action; a description of the requested federal actions; a summary of 
applicable federal EA processes and procedures; and a description of the format of this EA. 

1.2 Project Background 
The TAA is responsible for managing the TUS, which is a commercial service airport that serves the 
Tucson metropolitan area, southern Arizona, and northern Sonora, Mexico.  The primary objective of the 
TAA is the promotion and development of the most complete, modern, and efficient airport and air 
facilities to meet the needs of users and encourage economic growth in Tucson and southern Arizona.   
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Figure 1-1. Project location. 
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Figure 1-2. Land ownership/operation.  
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Figure 1-3. Land jurisdiction. 
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The TAA has a long-term lease with the COT for 8,343 acres of land to operate and manage the TUS.  
The TAA also owns land south of the TUS.   

The airport serves 3.6 million passengers annually, with commercial flights from six airlines, and plays an 
important role for air cargo operations for regional and international trade in southern Arizona.   
The airport also supports the 162nd Wing of the Air National Guard, which conducts the largest training 
operation for the F-16 aircraft.  The region south of the TUS has been identified through several statewide 
studies as a primary location for import distribution from Mexico, which is less than 60 miles to the south 
of the TUS.  The proximity to two federal interstate highways, two rail lines, and access to air freight 
make this a primary industrial and logistics development location for the region.   

East Hughes Access Road is a two lane road located south of TUS between South Alvernon Way and 
South Nogales Highway and provides access to existing South Hughes Access Road.  The USAF 
indicates that facilities at USAF Plant 44 are operating on exemptions from the Secretary of the Air Force 
and the Department of Defense (DoD).  The location and use of the existing East Hughes Access Road to 
various buildings on USAF Plant 44 do not meet the USAF’s Inhabited Building Distance standards.   
The number of daily trips used on the existing East Hughes Access Road was one of the contributing 
factors to obtaining the exemptions from the Secretary of the Air Force for continued operation of Plant 
44.  Waivers granted by the USAF are reviewed and validated annually under Air Force Manual 
(AFMAN) 91-201, Explosives Safety Standards (USAF 2011). The USAF encourages the elimination of 
waivers for operation whenever construction or reconstruction occurs.   

To ensure that the East Hughes Access Road would be located outside the applicable USAF safety arc, 
Pima County proposes to relocate the East Hughes Access Road approximately 2,500 feet to the south 
along the east-west midsection line for Sections 31, 32, and 33 between the South Nogales Highway and 
South Alvernon Way.  The USAF safety arc and the proposed location for East Hughes Access Road are 
shown in Figure 1-4.  The Proposed Action would not change aircraft operations at the TUS.   
A detailed description of the Proposed Action is provided in below in Section 1.3. 

Airport lands within and adjacent to the project area1 are owned by the TAA, the COT, the USAF, and 
Pima County.  The TUS resides on land that the TAA leases from the COT (see Figure 1-2).  The 
majority of the land needed for the Proposed Action is owned by the TAA in accordance with the 2012 
TUS Master Plan Update (TAA 2013).  To relocate the roadway, fee simple acquisition of ROW and 
drainage easements would be acquired at fair market value from the TAA and the COT.  The land sought 
from the TAA for acquisition by PCDOT is federally obligated because it was acquired by the TAA using 
FAA Airport Improvement Program grants and is depicted on the FAA approved ALP.  These airport 
lands were acquired for non-aeronautical purposes and would require an FAA release for the sale of the 
land.  In addition, a small portion of the Proposed Action would occur on a Pima County roadway 
easement on lands owned by the TAA, the USAF, and the COT.  Small portions of these easements 
would remain.  Figures 1-5 and 1-6 show the new roadway ROW and easement locations.  All areas 
within the new roadway ROW may be disturbed during construction. 

1.3 Description of the Proposed Action 
To relocate East Hughes Access Road outside the USAF safety arc, the TAA and PCDOT propose to 
construct a new two-lane section of East Hughes Access Road approximately 2,500 feet south of the 
existing alignment, for a total length of approximately 3.9 miles, within a 150- to 170-foot-wide roadway 
corridor.   

1 Throughout this EA, the term “project area” refers to the approximately 106 acres representing the construction footprint  
(i.e., area of disturbance) and is discussed in more detail in Chapter 2. 
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Figure 1-4. USAF Plant 44 safety arc. 
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Figure 1-5. Locations where new ROW would be required.  
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Figure 1-6. Existing and future roadway easements. 
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The Proposed Action is estimated to permanently impact 106 acres, of which 79.57 acres would be for 
new ROW acquisition, 7.55 acres for drainage easements, 4.93 acres for potential material management 
areas, and 13.75 acres for potential impacts within existing ROW consisting of pavement removal and 
clearing and grubbing areas.  To improve clarity, the term “project area” is used when describing the 106-
acre disturbance area where construction would be required, such as the new ROW, drainage easements, 
material management areas, areas where existing pavement will be removed, and areas for utility 
relocations, etc., under the Proposed Action (see bulleted list in Section 2.6 for more details).  The project 
would shift current traffic from the existing two-lane alignment to the new location with two lanes.  
Traffic volumes are not anticipated to increase on the relocated roadway, so replacing two lanes with two 
lanes has been deemed adequate to handle traffic volumes.  The project would change the project area 
from undeveloped land to a two-lane roadway.   

Lands within and adjacent to the project area are owned by the TAA, the COT, the USAF property leased 
to Raytheon, and Pima County.  The TUS resides on land that TAA leases from the COT (see Figure  
1-2), and the project area is within the city of Tucson and unincorporated Pima County (see Figure 1-3).  
Acquisition of ROW and drainage easements for land not currently owned by Pima County would be 
required from the TAA that is obligated under FAA grant assurances and from the COT.  The existing 
alignment of East Hughes Access Road is located on a series of ROW easements or leases granted by the 
TAA, the USAF, and the COT.  The road relocation would require PCDOT acquisition of approximately 
23.96 acres of ROW from Pima County, 51.12 acres of ROW from the TAA, and 4.49 acres of ROW 
from the COT, for a total of 79.57 acres of fee simple ROW acquisition.  In addition, approximately 7.55 
acres of drainage easements would be required to construct the Proposed Action: 1.51 acres from Pima 
County and 6.04 acres from the TAA.  Figures 1-4 and 1-5 show the new roadway fee simple ROW 
acquisition and easement locations.   

After East Hughes Access Road is relocated, portions of the existing road that are no longer needed would 
be abandoned or exchanged for like value, and the rights would be restored to original grantors (TAA, 
USAF, and COT).  Land held by the COT is subject to the TAA master lease and would not be removed 
from the TUS ALP (2014).  A small portion of the Proposed Action is within the existing Pima County 
roadway easement on lands owned by the USAF and the COT, and portions of these easements would 
remain.   

The project’s preliminary estimated cost is $12.7 million and would be completely funded by Pima 
County.  This project is identified in the Pima County Economic Development Plan, 2012 to 2014 (Pima 
County Board of Supervisors 2012).  Project construction is anticipated to commence in spring 2015, and 
construction would last approximately 6 months.  Project bidding and the project itself would be 
administered by the PCDOT.  

1.4 Purpose of and Need for the Proposed Action 
The CEQ regulations implementing NEPA require that an EA specify the underlying Purpose of and 
Need to which an agency is responding in proposing actions and alternatives (40 CFR 1502.13).   

1.4.1 TAA’s and PCDOT’s Purpose and Need 
According to the USAF’s AFMAN 91-201, Explosives Safety Standards, “waivers are granted for a short 
period (5 years or less) pending cancellation or correction of the waived conditions” (USAF 2011:34).    
Therefore, waivers for complying with the USAF Plant 44 safety arc cannot go on indefinitely, and the 
relocation of Hughes Access Road is needed in order to comply with the safety arc and correct the waived 
conditions before the waivers expire.  The TAA’s and PCDOT’s purpose of the project is to relocate the 
existing East Hughes Access Road to comply with the safety arc imposed by the USAF for Plant 44 
adjacent to the road that is leased by Raytheon. The TAA’s and PCDOT’s need for the project is for East 
Hughes Access Road to comply with the USAF safety arc for the Plant 44 facilities leased by Raytheon.   

 1-9 Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



Chapter 1.  Purpose and Need 

1.4.2 FAA’s Purpose and Need 
The FAA’s statutory mission is to ensure the safe and efficient use of navigable airspace in the United 
States.  The FAA must ensure that the Proposed Action does not impair the safety of aircraft and airport 
operations at the TUS.  The Proposed Action would improve transportation access to and at TUS and 
would support the safe and efficient use of navigable airspace in the United States.  

1.4.3 Requested FAA Actions 
The requested FAA actions include the following: 

• Unconditional approval of the portion of the Airport Layout Plan that depicts the land to sold to 
Pima County for the relocation of East Hughes Access Road. 

• Approval of the Tucson Airport Authority’s request for release of federal obligations on land 
owned by the Airport Authority for use by Pima County to relocate East Hughes Access Road. 

• Approval of a Construction Safety and Phasing Plan to maintain aviation and airfield safety 
during construction pursuant to FAA Advisory Circular 150/5370-2F, Operational Safety on 
Airports During Construction (14 CFR Part 139 [49 United States Code (U.S.C.) § 44706]). 

• Approval of the appropriate amendments to the Airport Certification Manual pursuant to 14 CFR 
Part 139. 

• FAA determination of the Proposed Action’s effects on the safe and efficient use of airspace 
pursuant to 14 CFR Part 77, Objects Affecting Navigable Airspace.  

1.5 Preliminary East Hughes Access Road Relocation Schedule 
Sale of the land and the subsequent construction of the Proposed Action is anticipated to begin in spring 
2015, with a duration of 6 to 8 months, to be completed by December 31, 2015. 

1.6 Document Organization 
The contents of each section of the EA are summarized below: 

• Chapter 1, Purpose and Need, provides a description of TUS and the Proposed Action, its 
purpose, and why it is needed. 

• Chapter 2, Alternatives, provides an overview of the identification and screening of alternatives 
considered as part of the environmental evaluation process. 

• Chapter 3, Affected Environment, describes existing environmental conditions within the project 
study areas. 

• Chapter 4, Environmental Consequences and Mitigation Measures, discusses and compares the 
environmental impacts associated with the Proposed Action, the No Action Alternative, and 
mitigation options considered. 

• Chapter 5, Coordination and Public Involvement, discusses the coordination and public 
involvement associated with the EA process.  This section also presents a list of federal, state, and 
local agencies and other interested parties that have been involved in the EA coordination efforts. 

• Chapter 6, List of Preparers. 
• Chapter 7, List of Abbreviations and Acronyms. 
• Chapter 8, References. 

The appendices contain various reference materials, including technical information and records of 
coordination activities. 
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2 Alternatives 

2.1 Introduction 
This chapter summarizes the alternatives that were identified for meeting the project purpose and need 
discussed in Chapter 1, Purpose and Need.  This chapter also summarizes the screening analysis used to 
identify a range of reasonable and prudent alternatives, and expands upon those that were subsequently 
selected for full evaluation in this EA.  The information provided in this chapter includes the following:  

• An overview of the structure of the alternatives analysis used for this EA; 

• A description of the alternatives considered, including the Proposed Action Alternative and the 
No Action Alternative; 

• A concise statement explaining why some alternatives considered have been eliminated from 
further study; and 

• A listing of applicable laws, regulations, executive orders (EOs), and associated permits, licenses, 
and/or reviews. 

2.1.1 Requirements of the National Environmental Policy Act 
The CEQ regulations for implementing NEPA require that federal agencies perform the following tasks: 

• Rigorously explore and objectively evaluate all reasonable alternatives and, for alternatives that 
were eliminated from detailed study, briefly discuss the reasons for their elimination; 

• Devote substantial treatment to each alternative considered in detail, including the Proposed 
Action, so that reviewers may evaluate their comparative merits; 

• Include reasonable alternatives not within the jurisdiction of the lead agency; and 

• Include an analysis of a No Action Alternative to serve as a baseline point of comparison for the 
potential impacts of other alternatives.   

The purpose of the proposed East Hughes Access Road Relocation Project is to relocate the existing East 
Hughes Access Road outside the safety arc imposed by the USAF for the Plant 44 facilities adjacent to 
the road that are leased by Raytheon.  Reasonable alternatives that accomplish the stated purpose of and 
need for the project have been identified and evaluated in this EA to satisfy NEPA requirements.   

2.2 Factors Affecting Alternatives Analysis 
Prior to the development of specific alternatives, the TAA and PCDOT identified a number of factors that 
affect the siting of the relocation of East Hughes Access Road, such as compliance with the USAF safety 
arc, availability of land to relocate the roadway, and compliance with future land use plans and economic 
growth objectives. 

2.2.1 Compliance with USAF Safety Arc for Facilities Leased to Raytheon 
The USAF Plant 44 facilities leased to Raytheon currently require safety arc waivers issued by the DoD 
due to the proximity and traffic volume of the existing East Hughes Access Road.  The general location of 
the overlap of the safety arc on the existing East Hughes Access Road is shown in Figure 1-4.  The siting 
of the relocation of East Hughes Access Road outside the safety arc would be required to relieve USAF of 
the need to continuously issue safety arc waivers for these facilities and to meet the purpose of and need 
of this project.  Locations that fall within the safety arc would be potential alignments to avoid. 
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2.2.2 Readily Available Land to Relocate the Roadway 
The siting of the relocation of East Hughes Access Road would require readily available land that can be 
acquired by PCDOT so that the relocated roadway can be operational by December 31, 2015.  To meet 
this deadline, the relocated roadway would need to be on land that is already owned by Pima County.   
If the land required for the realignment is not fully owned by Pima County, the non–Pima County owned 
land would need to be made available from the TAA and COT.  Acquisition of private lands would not be 
pursued because of the additional costs and delay that would be required.  All lands that would be 
considered for the siting of the relocation would need to have conditions that are conducive to the 
construction of a new road by the deadline.  These conditions include being undeveloped land in order to 
avoid displacements and relocations, having general flat topography to minimize engineering and design 
efforts, and having the ability to tie in with the existing South Nogales Highway, South Alvernon Way, 
and East Hughes Access Road and maintain access to existing South Hughes Access Road. 

2.2.3 Compliance with Future Land Use Goals and Economic Growth Objectives 
The siting of the relocation of East Hughes Access Road would require the relocated road to comply with 
future land use goals and economic growth objectives for the area south of TUS.  These goals and 
objectives are identified in the TAA’s 2012 TUS Master Plan Update, Pima County’s Aerospace and 
Defense Corridor Economic Development Initiative Planning and Implementation, and the Pima County 
Board of Supervisors’ Pima County Economic Development Plan, 2012 to 2014.  In general, these 
documents identify the need for East Hughes Access Road to be relocated in order to encourage the 
development of aerospace, defense, and logistics industries on the parcels of land south of TUS.   
The relocated road would provide access to these parcels and would be required to be located in a manner 
that promotes optimal spatial configurations for the fullest and most orderly possible future development 
of the parcels by aerospace, defense, and logistics industries.  Potential relocations to avoid would be 
alignments that do not provide adequate access to the parcels of land south of TUS or that create 
undesirable spatial configurations for future development of the parcels. 

2.3 Overview of the Screening Process 
Section 2.2, Factors Affecting Alternatives Analysis discusses the evaluation of alternatives with 
respect to meeting the need to comply with the USAF safety arc and provide access to the southern 
property of TUS for orderly airport and regional economic development.  For the purpose of this 
alternatives analysis, the following three-step analysis (screening process) was considered: 

Step 1:  Does the proposed realignment of East Hughes Access Road comply with the USAF safety arc 
and FAA Airport Design Standards? 

Step 2:  Could the land be acquired by Pima County so the relocated roadway can be operational by 
December 31, 2015?  Factors to consider in evaluation of this step include:  

• Is the site already owned by Pima County? 

• Is the site readily available for use? 

• Are there substantial permitting issues anticipated at the site? 
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Step 3:  Does the proposed alignment of East Hughes Access Road comply with future land use plans and 
economic growth objectives?  Factors to consider in evaluation of this step include: 

• Does the alternative comply with the future land use and economic growth objectives as 
identified in the 2012 TUS Master Plan Update, Pima County’s Aerospace and Defense Corridor 
Economic Development Initiative Planning and Implementation, and the Pima County Economic 
Development Plan, 2012 to 2014? 

• Does the alternative improve access to adjacent parcels while not creating spatial constraints for 
future development? 

This three-step screening process was progressive.  For example, if an alternative did not meet the 
question asked in Step 1, it was not carried forward to Step 2.  Alternatives that passed all three steps, 
along with the No Action Alternative, were then evaluated for their potential environmental effects in 
Chapter Three, Affected Environment, and Chapter Four, Environmental Consequences and 
Mitigation Measures, of this EA.  Figure 2-1 illustrates the screening Process used in this EA. 

2.4 Evaluation of Alternatives 

2.4.1 Alternative 1 – Proposed Action 
Alternative 1 – Proposed Action would relocate East Hughes Access Road approximately 2,500 feet south 
of the existing alignment, for a total length of approximately 3.9 miles, within a 150- to 170-foot-wide 
roadway corridor.  The alternative would shift current traffic from the existing two-lane alignment to the 
new location outside the USAF safety arc.  Land for the relocation would be available from Pima County, 
the TAA, and COT, as described in Section 1.3.  The alignment would traverse previously disturbed land 
(dirt road associated with adjacent inactive sand and gravel pit) and undeveloped land that does not have 
any significant topographical engineering or design constraints.  No substantial permitting efforts would 
be anticipated for the alignment.  The relocation would provide access to the parcels of land south of TUS 
in a manner that would provide optimal spatial configuration options for the full and orderly future 
development of the parcels by aerospace, defense, and logistics industries.  Therefore, the relocation 
would support the land use and economic growth objectives identified in the 2012 TUS Master Plan 
Update, Pima County’s Aerospace and Defense Corridor Economic Development Initiative Planning and 
Implementation, and the Pima County Economic Development Plan, 2012 to 2014. 

2.4.2 Alternative 2 – South Route 
Consideration was given to Alternative 2 – South Route, which would relocate East Hughes Access Road 
to the south of its current alignment and outside the safety arc (see Alternative 2 – South Route in Figure 
2-2).  This alternative would pass screening process Step 1 by relocating the road outside the USAF safety 
arc.  This alternative would also pass screening process Step 2 because lands would be available from 
Pima County, the TAA, and COT.  However, Alternative 2 – South Route would not pass screening Step 
3 to create desirable areas for future aerospace, defense, and logistic industries developments because it 
would bisect the parcels and not provide optimal spatial configurations for the full and orderly future 
development of the parcels.  Ultimately, this option was not carried forward because it would not fully 
provide a road corridor that encourages the development of aerospace, defense, and logistics industries on 
TAA property. 
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Figure 2-1. Alternatives screening process. 
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2.4.3 Alternative 3 – Pit Route 
Consideration was given to Alternative 3 – Pit Route, which would relocate East Hughes Access Road 
farther south than the alignment of Alternative 1 – Proposed Action (see Alternative 3 – Pit Route in 
Figure 2-2).  This relocation alternative would pass screening Step 1 by relocating the road outside the 
USAF safety arc.  However, this alternative would not pass screening Step 2 because the route would 
require substantial design and construction efforts to address the topographical constraints created by the 
deep, retired, materials source mining pits and a closed, inert landfill.  Ultimately, this alternative was not 
carried forward because the alignment would not go through readily available land with conditions that 
are conducive to designing and constructing a road by December 31, 2015. 

2.4.4 Alternative 4 – Old Vail Route 
Consideration was given to Alternative 4 – Old Vail Route, which would remove access to the existing 
East Hughes Access Road and use the existing East Old Vail Connection Road, which is approximately 1 
mile south of East Hughes Access Road (see Alternative 4 – Old Vail Route in Figure 2-2).  Alternative 4 
– Old Vail Route would pass Step 1 of the screening process by removing East Hughes Access Road 
outside the USAF safety arc.  East Old Vail Connection Road currently is a low-volume road that 
provides access to residential property.  Additionally, East Old Vail Connection Road is primarily an at-
grade dirt road with extensive drainage issues across and along the alignment that would have to be 
improved to provide an all-weather road.  Preliminary estimates of the drainage improvements that would 
be required indicate that a substantial permitting issue would be possible due to extensive impacts to 
Waters of the United States.  This alignment would also involve the improvement and extension of South 
Alvernon Way and South Country Club Road to East Old Vail Connection Road, which could result in 
increased construction costs and longer drive times to access USAF Plant 44.  A new railroad crossing 
would be required to access South Nogales Highway, and this alignment would cross an existing Western 
Area Power Administration (Western) line in Section 32.  Therefore, there could be additional design 
considerations, costs, and time required to obtain clearances from the Federal Railroad Administration 
and Western.  Because of the potential permitting issues, design constraints, and time requirements, this 
alternative does not pass screening process Step 2.   

2.4.5 Alternative 5 – Non-development Route - Close Existing East Hughes Access 
Road 

Alternative 5 – Non-development Route would include the closure of existing East Hughes Access Road 
and require traffic to use other existing roads to access South Nogales Highway and South Hughes Access 
Road (see Alternative 5 – Non-development in Figure 2-3).  Existing roads that would absorb the traffic 
volumes that occur on East Hughes Access Road include East Valencia Road and South Nogales 
Highway.  This alternative would pass screening process Step 1 by closing the East Hughes Access Route 
to the public; therefore, safety arc waivers from the DoD would no longer be required for the USAF Plant 
44 facilities.  This alternative would also pass screening process Step 2 because no land acquisition would 
be required, and it would meet the December 31, 2015, deadline.  However, Alternative 5 – Non-
development Route would not meet future land use and economic growth objectives because the parcels 
south of TUS would no longer be accessible.  Therefore, this alternative would not pass screening process 
Step 3. 

2.4.6 Alternative 6 – No Action Alternative 
The CEQ regulations at 40 CFR 1502.14(d) require the inclusion of a No Action Alternative in the 
analysis contained in the environmental document.  Although the No Action Alternative would not meet 
the purpose of and need for the project, it serves as a baseline point of comparison for the potential 
impacts of the Proposed Action.  Figure 2-2 shows the existing alignment of East Hughes Access Road, 
along with the Proposed Action and alternatives considered but dismissed.   
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Figure 2-2. Alternatives. 
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Figure 2-3. Alternative 5 - Non-development Route- Close Existing East Hughes Access Road. 
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Under the No Action Alternative, the alignment of East Hughes Access Road would not change.  This 
alternative would not meet the project purpose of providing appropriate safety arc space needed for USAF 
Plant 44 facilities, improving access to the parcels south of TUS, and supporting future land use goals and 
economic growth objectives.  

2.5 Summary of Alternatives Screening Process 
During the development of this EA, a wide range of development and non-development alternatives were 
considered for addressing the need to comply with the USAF Plant 44 safety arc for continued use of the 
facility.  The alternatives evaluation was conducted through a screening process that is discussed in 
Section 2.3, Overview of the Screening Process, and Figure 2-1, Alternatives Screening Process.   
The three-step evaluation process includes:  

• Step 1.  Does the proposed realignment of East Hughes Access Road comply with the USAF 
safety arc and FAA Airport Design Standards? 

• Step 2.  Could the land be acquired by Pima County so the relocated roadway can be operational 
by December 31, 2015?   

• Step 3:  Does the proposed alignment of East Hughes Access Road comply with future land use 
plans and economic growth objectives? 

The alternatives screening process for this EA is summarized in Table 2-1.  Alternative 1 – Proposed 
Action has been carried forward for evaluation in this EA.  Alternative 1 – Proposed Action is fully 
evaluated in this EA because it fulfills the stated purpose of and need for this project and passes all of the 
screening process steps.  The Proposed Action would be located outside the required safety arc for the 
USAF Plant 44 facilities, would be located on land that is readily available and has conditions that would 
be conducive to being constructed and operational by December 31, 2015, and would support future land 
use goals and economic growth objectives by improving access to parcels south of TUS in a manner that 
would encourage a full and orderly development of those parcels by future aerospace, defense and 
logistics industries.  Construction activities that would occur under Alternative 1 – Proposed Action, 
clearances and permits that would be required, and a listing of federal laws and regulations that are 
considered are described in Section 2.6, Section 2.7, and Section 2.8, respectively, below. 

Table 2-1. Summary of Alternatives Screening Process 

Alternatives Considered 
Does the Alternative Pass to the Next Step? Retain for Analysis  

in the EA Step 1 Step 2 Step 3 

Alternative 1 – Proposed Action Yes Yes Yes Yes 

Alternative 2 – South Route Yes Yes No No 

Alternative 3 – Pit Route Yes No No No 

Alternative 4 – Old Vail Route Yes No No No 

Alternative 5 – Non-development Route Yes Yes No No 

Alternative 6 – No Action Alternative No* No No Yes 

*The No Action Alternative is retained for analysis of environmental consequences under CEQ regulations 40 CFR 1502.14(d). 

2.6 Alternative 1 – Proposed Action Construction Activities 
Project planning would restrict disturbances to within the project area (see Figure 2-4).  Impacts to 
existing vegetation would be minimized in the following ways: project plans would clearly depict project 
limits, and special provisions would note that the contractor must stay within the project limits; initial 
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staking and marking during preconstruction survey to clearly define project limits in the field and 
installation of strategically placed preservation fencing before other construction activities begin would 
distinguish areas for construction from areas for preservation; and maintenance of existing traffic would 
be limited to the east and west connection points of the project, thereby ensuring that the contractor would 
have more flexible use of the ROW since it would not have to be shared with traffic.  To minimize 
erosion and sedimentation, and hence stormwater pollution, during and after construction activities, a 
Stormwater Pollution Prevention Plan (SWPPP) would be prepared and implemented (see Section 4.8, 
Water Quality).  

Access to the project area would be from the existing East Hughes Access Road or South Alvernon Way.  
No detours are anticipated because the new road alignment does not currently carry traffic, and at least 
one lane on existing roadways would remain open during construction.  Access to all adjacent properties 
would be maintained during construction, and construction activities would be scheduled to avoid 
disrupting activities at the adjacent properties.   

The Proposed Action includes the following construction activities (numbered items below correspond to 
numbered call-outs in Figure 2-4): 

1. relocation of existing two-lane undivided roadway and tie-back into East Hughes Access Road 
and the extension of South Alvernon Way; 

2. two 11-foot lanes with 10-foot shoulders on either side of the roadway (6 feet paved and 4 feet 
graded) (see Figure 2-5); 

3. construction of an approximately 0.4-mile-long entry road to USAF Plant 44 (i.e., new South 
Hughes Access Road); 

4. tie-back of new South Hughes Access Road into existing South Hughes Access Road  
(i.e., entry road to USAF Plant 44); 

5. stripe obliteration and restriping of existing South Hughes Access Road on USAF property  
(i.e., entry road to USAF Plant 44); 

6. removal of pavement at tie-backs on the west and east ends to prevent access from the relocated 
East Hughes Access Road to the existing East Hughes Access Road; 

7. construction of turn lanes at the intersections of the relocated East Hughes Access Road with 
South Hughes Access Road, South Country Club Road, and South Alvernon Way; 

8. new traffic signal and low-voltage, directional lighting at the new intersection of East Hughes 
Access Road and South Hughes Access Road; 

9. new flashing traffic signal and low-voltage, directional lighting at the new intersection of East 
Hughes Access Road and South Alvernon Way; 

10. relocation of the T-intersection of East Hughes Access Road and South Country Club Road 2,500 
feet south of the existing location; 

11. relocation of the driveway on South Alvernon Way for the access road to existing businesses 160 
feet southeast of the existing driveway location; 

12. construction of drainage improvements at 17 locations (see Appendix A for locations of drainage 
improvements, typical cross section, plan and profile, and detail graphic); 

13. removal of 4.1 acres of pavement—0.9 acre of existing East Hughes Access Road and South 
Alvernon Way to close public access after construction of the relocated East Hughes Access Road 
and 3.2 acres of existing wildcat roads; 
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Figure 2-4. Scope of work. 
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Figure 2-5. Typical cross section. 
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14. potential use of approximately 5 acres for material management areas outside new ROW that 
the contractor may use for the storage of equipment and materials during construction;2  

15. removal and relocation of overhead utilities (i.e., Tucson Electric Power, CenturyLink, and 
Comcast); and 

16. to construct the relocated roadway, Pima County will acquire and establish the road ROW 
and drainage easements. Of the 79.57 acres of new ROW needed, Pima County will purchase 
at fair market value 51.12 acres from TAA and 4.49 acres from COT, and establish 23.96 
acres of ROW from Pima County owned property.  Of the 7.55 acres of drainage easements, 
Pima County will purchase 6.04 acres from TAA at fair market value and dedicate 1.51 acres 
from Pima County owned property for construction of the relocated roadway.  

2.7 Permits or Clearances Required by Alternative 1 – Proposed Action 
In accordance with FAA Order 1050.1E, paragraph 405d (4), a preliminary list of permits that would be 
required for implementation of the Proposed Action is provided in Table 2-2.  

Table 2-2. Required Federal and State Permits 

Issuing Agency Permit Name/Type 

Federal 

U.S. Army Corps of Engineers Clean Water Act Section 404 Nationwide Permit 14 

State and County 

Arizona Department of Environmental Quality SWPPP that meets the requirements of the current Arizona Pollutant 
Discharge Elimination System General Permit for Discharge from 
Construction Activities to the Waters of the United States 

Arizona Department of Environmental Quality Clean Water Act Section 401 Conditional Permit comes with 404 Permit 
(see above) 

Arizona Department of Agriculture Notice of Intent to Clear Land 

PCDOT Grading Permit reviewed and issued as part of the ROW permit process 

Pima County Department of Environmental Quality Air Quality Activity Permit for Dust 

2.8 Listing of Federal Laws and Regulations Considered 
In accordance with FAA Order 1050.1E, Paragraph 405d(4), the relevant federal laws, statutes, and 
regulations; EOs; and U.S. Department of Transportation (USDOT) and FAA orders, FAA Advisory 
Circulars, and other federal guidance considered during preparation of this EA are listed in Tables 2-3 
through 2-5, Federal Laws and Regulations Considered, Executive Orders Considered, and FAA Orders, 
Advisory Circulars, and Other Federal Guidance Considered, respectively.   
  

2 Material management areas are ones that the contractor may use for the storage of equipment during construction. The three 
material management areas each have different land ownership: Pima County, the TAA, and the COT. The material management 
areas were chosen in soil types that do not provide habitat for Pima pineapple cactus within the project area (or within disturbed 
areas where no Pima pineapple cactus were found) and would have minimal impact to saguaros. Although these areas have been 
identified, it is possible that they will not need to be used because the new ROW is expected to be able to accommodate all the 
necessary equipment and materials. 
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Table 2-3. Federal Laws and Regulations Considered 

Federal Law or Statute Citation 

National Environmental Policy Act Public Law (P.L.) 91-190, 42 U.S.C. 4321-4370(d), effective 
January 1, 1970, as amended by P.L. 94-83 

Clean Air Act of 1970, as amended P.L. 91-604, P.L. 101-549, 42 U.S.C. 7401–7671 

Department of Transportation Act of 1966, Section 4(f) 59 U.S.C. 303(c) 

Federal Aviation Act P.L. 103-305, 49 U.S.C. 40101 

Endangered Species Act of 1973 P.L. 93-205, 16 U.S.C. 1531 

Community Environmental Response Facilitation Act of 1992 42 U.S.C. 6901–6992 

Solid Waste Disposal Act of 1980 42 U.S.C. 6901–6992(k) 

National Historic Preservation Act of 1974, as amended P.L. 89-665, 16 U.S.C. 470 

Archaeological and Historic Preservation Act of 1966, as 
amended 

16 U.S.C. 469 

Clean Water Act of 1974, as amended P.L. 92-500, 33 U.S.C. 1251 

Clean Water Act, Section 404 33 U.S.C. 1344 

Protection of Historic and Cultural Properties 36 CFR 800 

Migratory Bird Treaty Act of 1981 16 U.S.C. 703–712 

Table 2-4. Executive Orders Considered 

Executive Order Citation 

EO 11296, Evaluation of Flood Hazard in Locating Federally 
Owned or Financed Buildings, Roads, and Other Facilities, and 
in Disposing of Federal Lands and Properties 

31 Federal Register (FR) 10663 et seq. (May 24, 1977) 

EO 11593, Protection and Enhancement of Cultural 
Environment 

36 FR 8921 et seq. (May 13, 1971) 

EO 11988, Floodplain Management 43 FR 26951 et seq. (May 24, 1977) 

EO 11990, Protection of Wetlands 43 FR 26961 et seq. (May 24, 1977) 

EO 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations 

59 FR 7629 et seq. (February 11, 1994) 

EO 13045, Protection of Children from Environmental Health 
Risks and Safety Risks 

62 FR 19885–19888 (April 23, 1997) 

EO 13112, Invasive Species 64 FR 6183–6186 (February 3, 1999) 

Table 2-5. FAA Orders, Advisory Circulars, and Other Federal Guidance Considered 

FAA Orders, Advisory Circulars, and Other Federal Guidance 

FAA Order 1050.1E, Environmental Impacts: Policies and Procedures 

FAA Order 5050.4B, National Environmental Policy Act Implementing Instructions for Airport Actions 

FAA Advisory Circular 150/5300-13A, Airport Design 

USDOT Order 5650.2, Floodplain Management and Protection 

USDOT Order 5660.1A, Preservation of the Nation’s Wetlands 

USDOT Order 5680.1, Final Order to Address Environmental Justice in Low-Income and Minority Populations 
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3 Affected Environment 

3.1 Introduction 
This chapter provides a description of the existing conditions within the study area.  The environmental 
resource categories are organized as identified in FAA Order 1050.1E, Environmental Impacts: Policies 
and Procedures (U.S. Department of Transportation 2006b), and FAA Order 5050.4B, National 
Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions (U.S. Department of 
Transportation 2006a).  The potential environmental impacts of the Proposed Action and the No Action 
alternatives retained for analysis of environmental consequences are presented in Chapter 4, 
Environmental Consequences and Mitigation Measures, of this EA.  

The following environmental resource categories are not present in the study area and therefore would not 
be affected by either the No Action or the Proposed Action alternatives: Coastal Resources, Department 
of Transportation Act - Section 4(f), Farmlands, Floodplains, Noise, Wetlands, and Wild and Scenic 
Rivers.  There are no coastal zones in the state of Arizona. There are no resources protected by 
Department of Transportation Act, Section 4(f), farmlands, floodplains, wetlands, or Wild and Scenic 
Rivers in the study area.  The nearest Wild and Scenic River to the proposed East Hughes Access Road 
relocation site is a segment of the Verde River more than 150 miles to the north of Tucson.  Considering 
the environmental impact category of noise, aircraft ground and flight operations are the dominant noise 
generator at an airport, not surface roadway traffic.  The proposed road relocation project will not affect 
the number and frequency of aircraft operations (takeoffs and landings) conducted at TUS.  The nearest 
noise-sensitive receptor is over 0.5 mile away from the proposed relocated road. The relocated roadway 
will not have an increased capacity for automobile traffic over the existing roadway, and traffic levels on 
the relocated East Hughes Access Road are expected to be the same as the traffic levels on the existing 
East Hughes Access Road.  Therefore, the noise environmental impact category will not be further 
evaluated in this EA. 

The potential environmental impacts of the No Action and Proposed Action alternatives retained for 
analysis of environmental consequences are presented in Chapter 4, Environmental Consequences and 
Mitigation Measures. Chapter 4 also includes analysis of construction impacts and cumulative effects.  

The following environmental resources are assessed in this EA:  

• Air Quality 

• Compatible Land Use 

• Fish, Wildlife, and Plants 

• Hazardous Materials, Pollution Prevention, and Solid Waste 

• Historical, Architectural, Archaeological, and Cultural Resources 

• Socioeconomic Impacts, Environmental Justice, Children’s Environmental Health and Safety 
Risks 

• Secondary (Induced) Impacts 

• Water Quality 

• Light Emissions and Visual Impacts 

• Natural Resources and Energy Supply 
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3.1.1 Study Area Definition 
For most resources, the analysis area for the proposed project is the new ROW that would be required to 
relocate East Hughes Access Road and the ROW for the existing alignment of East Hughes Access Road.  
Some resources such as socioeconomics have a wider analysis area in order to accommodate a potentially 
broader impact than the physical location.  In these instances, the analysis area is specified in the 
respective resource sections.  To improve clarity, the term “project area” is used when describing the 
areas of physical disturbance where construction would be required, such as the new ROW, drainage 
easements, material management areas, areas where existing pavement will be removed, and areas for 
utility relocations, etc., under the Proposed Action.  Section 3.3 identifies the land ownership of the ROW 
for the existing East Hughes Access Road and the new ROW that would be required to relocate the road.   

3.2 Air Quality 

3.2.1 Clean Air Act and National Ambient Air Quality Standards 
Since 1970, the federal Clean Air Act (CAA) and subsequent amendments have provided the authority 
and framework for U.S. Environmental Protection Agency (EPA) to regulate air pollutants.  In addition to 
the EPA, air quality is also regulated by the Pima County Department of Environmental Quality.   

The EPA has promulgated primary and secondary National Ambient Air Quality Standards (NAAQS) for 
six criteria pollutants: carbon monoxide (CO), nitrogen dioxide (NO2), two size categories of particulate 
matter (PM10 and PM2.5), ozone (O3), sulfur dioxide (SO2), and lead (Pb).  Pima County has standards 
identical to the federal levels.  Table 3-1 presents the NAAQS for five of the six “criteria” pollutants, 
including both primary standards (pertaining to human health) and secondary standards (pertaining to 
human welfare, such as visibility, socioeconomics, and effects on flora and fauna).  Lead has generally 
not posed a problem since the removal of lead from gasoline, and lead monitoring in Pima County 
indicates that ambient lead levels are below the primary and secondary standards for NAAQS.  

Table 3-1. National Ambient Air Quality Standards 

Pollutant 
[final rule cite] 

Primary/ 
Secondary Averaging Time Level Form 

Carbon Monoxide  
[76 FR 54294, Aug 31, 2011] 

primary 8-hour 9 ppm Not to exceeded more than once per 
year 

1-hour 35 ppm 

Lead  
[73 FR 66964, Nov 12, 2008] 

primary and 
secondary 

Rolling 3 month 
average 

0.15 µg/m³* Not to be exceeded 

Nitrogen Dioxide  
[75 FR 6474, Feb 9, 2010] 
[61 FR 52852, Oct 8,1996] 

primary 1-hour 100 ppb 98th percentile, averaged over 3 years 

primary and 
secondary 

Annual 53 ppb† Annual Mean 

Ozone 
[73 FR 16436, Mar 27, 2008] 

primary and 
secondary 

8-hour 0.075 ppm‡ Annual fourth-highest daily maximum 8-
hr concentration, averaged over 3 years 

Particle 
Pollution 
Dec 14, 2012 

PM2.5 primary Annual 12 µg/m³ Annual mean, averaged over 3 years 

secondary Annual 15 µg/m³ Annual mean, averaged over 3 years 

primary and 
secondary 

24-hour 35 µg/m³ 98th percentile, averaged over 3 years 

PM10 primary and 
secondary 

24-hour 150 µg/m³ Not to be exceeded more than once per 
year on average over 3 years 
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Table 3-1. National Ambient Air Quality Standards (continued) 

Pollutant 
[final rule cite] 

Primary/ 
Secondary Averaging Time Level Form 

Sulfur Dioxide 
[75 FR 35520, Jun 22, 2010] 
[38 FR 25678, Sept 14, 1973] 

primary 1-hour 75 ppb§ 99th percentile pf 1-hour daily maximum 
concentrations, averaged over 3 years 

secondary 3-hour 0.5 ppm Not to be exceeded more than once per 
year 

Source: NAAQS (2012) Air and Radiation (EPA 2011). 
Notes: μg/m3 – micrograms per cubic meter; ppm – parts per million. 
* Final rule signed October 15, 2008. The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year after an area is 
designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect until 
implementation plans to attain or maintain the 2008 standard are approved. 
† 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. 
‡ Final rule signed March 12, 2008.  The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration, averaged over 
3 years) and related implementation rules remain in place.  In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more 
than once per year) in all areas, although some areas have continued obligations under that standard (“anti-backsliding”).  The 1-hour ozone 
standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than 
or equal to 1. 
§ Final rule signed June 2, 2010.  The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.  However, these standards 
remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for the 1971 standards, 
where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are approved. 

The CAA requires that transportation projects, programs, and plans conform to the approved state 
implementation plan (SIP).  The Tucson Air Planning Area was classified by the EPA as a maintenance 
area for CO in 1996.  In 2008, Pima Association of Governments submitted a SIP revision to the EPA to 
revise the CO Limited Maintenance Plan (LMP) in accordance with §107(d) of the CAA, to ensure 
maintenance of the NAAQS in the Tucson Air Planning Area for a second 10-year period through year 
2020.  This 10-year plan essentially maintains existing controls and contingency provisions, and it 
succeeds the previous plan approved by the EPA in 2000.  The revised SIP demonstrated that CO levels 
are expected to remain well below the NAAQS for the 10-year period ending in 2020.  The EPA 
approved the plan in December 2009.  The project area is not in a non-attainment area for any of the five 
remaining criteria pollutants.   

Existing traffic on East Hughes Access Road contributes to the emissions of “criteria” pollutants through 
the burning of fossil fuels.  However, these emissions do not contribute to exceedances of NAAQS for the 
Tucson Air Planning Area.   

3.2.2 Greenhouse Gas Emissions and Climate Change 
Research has shown there is a direct correlation between fuel combustion and greenhouse gas (GHG) 
emissions.  In terms of U.S. contributions, the Government Accountability Office (GAO) reports that 
“domestic aviation contributes about 3% of total carbon dioxide emissions, according to the EPA data,” 
compared with other industrial sources including the remainder of the transportation sector (20%) and 
power generation (41%) (GAO 2009).  The International Civil Aviation Organization (ICAO) estimates 
that GHG emissions from aircraft account for roughly 3% of all anthropogenic GHG emissions globally 
(Melrose 2010).  Climate change due to GHG emissions is a global phenomenon, so the affected 
environment is the global climate (EPA 2009a).   

The scientific community is continuing efforts to better understand the impact of aviation emissions on 
the global atmosphere.  The FAA is leading and participating in a number of initiatives intended to clarify 
the role that commercial aviation plays in GHG emissions and climate. The FAA, with support from the 
U.S. Global Change Research Program and its participating federal agencies (e.g., National Aeronautics 
and Space Administration [NASA], National Oceanographic and Atmospheric Administration [NOAA], 
EPA, and Department of Energy [DOE]), has developed the Aviation Climate Change Research Initiative 
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(ACCRI) in an effort to advance scientific understanding of regional and global climate impacts of 
aircraft emissions.  FAA also funds the Partnership for AiR Transportation Noise & Emissions Reduction 
(PARTNER) Center of Excellence research initiative to quantify the effects of aircraft exhaust and 
contrails on global and U.S. climate and atmospheric composition.  Similar research topics are being 
examined at the international level by the ICAO (Maurice and Lee 2009).  

3.3 Compatible Land Use 
Land ownership in the project area varies by location (see Figure 1-3).  The existing East Hughes Access 
Road is located partially on a series of ROW easements or leases granted by the TAA, the USAF, and the 
COT.  Figures 1-4 and 1-5 show the locations where new fee simple ROW would be required, the 
existing and future roadway easements, and future drainage easements.   

Land ownership on adjacent lands varies from land owned by the TAA and the COT, to land owned by 
the USAF and Pima County (see Figure 1-3).  The TAA and Pima County own the majority of land 
where the Proposed Action would be located.  Additionally, the COT owns land where the Proposed 
Action would tie into South Alvernon Way, and Pima County owns land within the western portion of the 
Proposed Action.  Land held by the COT is subject to the TAA master lease and would not be removed 
from the TUS ALP (TAA 2013).   

Average daily traffic on the existing East Hughes Access Road is currently estimated at 14,600 vehicles 
per day.  Traffic along East Hughes Access Road is used to access the USAF Plant 44 facilities that are 
leased by Raytheon, as well as to connect to South Nogales Highway and South Alvernon Way.  The 
Pima County Natural Resources, Parks and Recreation (PCNRPR) department identifies three trails in the 
Pima County Regional Trail System Master Plan (revised in 2012) that either cross East Hughes Access 
Road or use a segment of the road as part of a trail (PCNRPR 2012).   

The lands immediately adjacent to the existing East Hughes Access Road are primarily undeveloped 
natural desert, with Raytheon, USAF, and TUS operations located farther north.  Because the lands to the 
north of East Hughes Access Road are zoned for and in the proximity of defense and aviation facilities, 
these undeveloped lands are not accessible by the public.  Facilities and operations at the USAF Plant 44 
require safety arc in order to ensure public safety on East Hughes Access Road.  The safety arc for the 
USAF Plant 44 facilities was designed for the condition of anticipated traffic volumes on East Hughes 
Access Road of 5,000 trips per day.  Because traffic has exceeded 5,000 trips per day, the roadway must 
operate within this safety arc under multiple wavers issued by the DoD.  The southern extent of the safety 
arc where it overlaps the existing East Hughes Access Road is shown in Figure 1-3.  

Lands adjacent to the proposed road relocation are also primarily undeveloped natural desert.  Several 
active and inactive private mineral aggregate (sand and gravel) mining operations on TAA parcels are 
located farther to the south and east of the proposed road relocation.  Industrial land use exists adjacent to 
the intersection of South Nogales Highway and the existing East Hughes Access Road.   

Several land use and economic development plans cover the existing alignment of East Hughes Access 
Road and the proposed relocation area: the 2012 TUS Master Plan Update (TAA 2013), the Pima County 
Economic Development Plan, 2012 to 2014 (Pima County Board of Supervisors 2012), and Pima 
County’s (2013) Aerospace and Defense Corridor Economic Development Initiative Planning and 
Implementation.   

The 2012 TUS Master Plan Update identifies the anticipated future land use of the TAA parcels for large-
scale industrial, industrial/logistics, and natural corridor/mitigation land uses with specific goals to 
increase economic development and revenue to the airport.  According to the plan, large-scale industrial 
use includes “sites that can accommodate aerospace and defense manufacturing, research and 
development, technology, biosciences uses, and other similar intense industrial activities” (TAA 
2013:11). Large-scale industrial land use is zoned for the areas immediately north and south of the 
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proposed project area.  This designation will “typically reflect master planned, large scale single tenant 
facilities” (TAA 2013:11).  The industrial/logistics land use is defined as “sites that provide compatible 
light industrial and transportation-related development activities, including logistics and freight 
intermediary operations” (TAA 2013:11). Industrial/logistic land use is zoned for areas immediately east 
of South Alvernon Way.  The natural corridor/mitigation land use includes “corridors that can safely 
support riparian habitat enhancement to offset development impacts to locally delineated habitat” (TAA 
2013:11).  Natural corridor/mitigation land use is zoned immediately adjacent to the south of the existing 
East Hughes Access Road.  

The Pima County Economic Development Plan, 2012 to 2014 was created to identify and recommend 
near-term economic development opportunities that support a steady and prolonged recovery of Pima 
County’s economic conditions.  The objectives of this plan are to protect existing employers, create new 
opportunities for job growth, revitalize tourism, and create a positive climate for business and improving 
business service in Pima County (Pima County Board of Supervisors 2012:3).  The plan specifically 
identifies the need to relocate East Hughes Access Road in order to meet the objectives of protecting 
existing employers and creating new opportunities for job growth.  

Pima County’s Aerospace and Defense Corridor Economic Development Initiative Planning and 
Implementation generally mirrors the goals and objectives of the Pima County Economic Development 
Plan, 2012 to 2014 for the land around the TUS.  The primary objective of this plan is “to retain and grow 
new high-technology aerospace and defense jobs in the vicinity of TUS and to encourage significant 
science and technology-based job growth in the Tucson Technology Corridor, including the University of 
Arizona Science and Technology Park.”  The first goal identified in the plan is to relocate East Hughes 
Access Road to the south in order to allow for the expansion of Raytheon and “to provide land for 
possible expansion for operating, manufacturing and assembly facilities, as well as allow for significant 
engineering and research expansion.”  To achieve this goal, Pima County proposes to buffer the existing 
and potential future Raytheon facilities from the existing East Hughes Access Road to the proposed 
relocation alignment.  

The current alignment of East Hughes Access Road prevents the TAA parcels from being fully 
developable for the desired land uses identified in these plans because the alignment does not provide 
access to the southern areas of these parcels.  

3.4 Fish, Wildlife, and Plants 
In April and November 2013, the project area was surveyed by SWCA Environmental Consultants 
(SWCA).  The purpose of the surveys was to describe and investigate the botanical and vertebrate 
resources of the proposed project area and to ascertain the potential for adverse impacts to biological 
resources and whether mitigation measures would be required.  

There are no surface water resources at the project site, so fish resources were not included in the study.  

3.4.1 Vegetation 
The project area is located in the Arizona Upland subdivision of the Sonoran Desertscrub biotic 
community, as defined by Brown (1994) (Figures 3-1 and 3-2).  Vegetation associated with upland areas 
is relatively undisturbed and is dominated by creosote bush (Larrea tridentata var. tridentata) (SWCA 
2014a, 2014b).  Other plant species that occur include saguaro (Carnegiea gigantea), ocotillo (Fouquieria 
splendens), cholla (Cylindropuntia spp.), barrel cactus (Ferocactus wislizeni), desert zinnia (Zinnia 
acerosa), desert marigold (Baileya multiradiata), paper flower (Psilostrophe cooperi), globemallow 
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Figure 3-1. Typical view of project area, facing west.   

 
Figure 3-2. View of ephemeral wash, facing northwest.  
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(Sphaeralcea sp.), galleta grass (Pleuraphis sp.), bush muhly (Muhlenbergia porteri), and deergrass  
(M. rigens).  Xeroriparian vegetation along and within the ephemeral washes is dominated by velvet 
mesquite (Prosopis velutina) and yellow palo verde (Parkinsonia microphylla) in the overstory and 
whitethorn acacia (Acacia constricta), wolfberry (Lycium sp.), and graythorn (Ziziphus obtusifolia) in the 
midstory.  No aquatic habitats (e.g., wetlands, springs, stock tanks, etc.) or broadleaf deciduous riparian 
vegetation communities occur in the project area. 

One plant species on the Arizona Department of Agriculture’s (ADA’s) List of Prohibited, Regulated and 
Restricted Noxious Weeds (Plant Services Division 2005), buffelgrass (Pennisetum ciliare), is common 
within the project area (SWCA 2014a, 2014b).  

One plant species currently listed as endangered under the Endangered Species Act (ESA), Pima 
pineapple cactus (Coryphantha scheeri var. robustispina), was recorded in the project area (SWCA 
2014a, 2014b), and is discussed in more detail in Section 3.4.3.   

3.4.2 General Wildlife 
Identification of wildlife within the project area was conducted during surveys of the project area in April 
and November 2013 (SWCA 2014a, 2014b).  The federally listed species and other special status species 
identified as occurring or with the potential to occur in the project area are identified below.  Species that 
were identified in the project area during the biological resource surveys that are not federally listed or 
special status species are identified in Table 3-2.   

Table 3-2. List of Wildlife Species Observed in the Project Area 

Scientific Name Common Name 

Reptiles 

Callisaurus draconoides  Zebra-tailed lizard 

Crotalus atrox Western diamondback rattlesnake 

Holbrookia maculata Lesser earless lizard 

Birds 

Amphispiza bilineata  Black-throated sparrow 

Auriparus flaviceps  Verdin 

Buteo jamaicensis Red-tailed hawk 

Carpodacus mexicanus  House finch 

Corvus corax  Common raven 

Melanerpes uropygialis Gila woodpecker 

Myiarchus cinerascens  Ash-throated flycatcher 

Oreothlypis luciae  Lucy’s warbler 

Picoides scalaris  Ladder-backed woodpecker 

Spizella breweri Brewer’s sparrow 

Mammals 

Ammospermophilus harrisii Harris ground squirrel 

Spermophilus tereticaudus Round-tailed ground squirrel 
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3.4.3 Federally Listed Species 
This section considers the potential for species protected under the ESA to occur within the project area.  
Based on SWCA’s review of the most recent U.S. Fish and Wildlife Service (USFWS) list for Pima 
County and a search of the Arizona Game and Fish Department (AGFD) Heritage Data Management 
System (HDMS), it was determined that two endangered species may occur (or are known to occur) in the 
project area: lesser long-nosed bat (Leptonycteris curasoae yerbabuenae) and Pima pineapple cactus.  
Neither of these species have designated or proposed critical habitat.  For the remaining species listed as 
threatened or endangered by USFWS for Pima County, the project area is either clearly beyond the 
known geographic or elevational range of these species and/or it does not contain vegetation or landscape 
features known to support these species (SWCA 2014b:Table 2).   

3.4.3.1 Lesser Long-nosed Bat 

The lesser long-nosed bat is listed as endangered under the ESA and is identified as a Species of Greatest 
Conservation Need in Arizona (AGFD 2012).  The project area occurs in the elevational and geographical 
range of the lesser long-nosed bat.  However, there are no reported occurrences of this species within 3 
miles of the project area (Arizona Heritage Geographic Information System [AZHGIS] 2013), and 
roosting habitat (i.e., caves, underground mines, crevices, etc.) is not located within the project area or in 
the project vicinity. No species-specific surveys have been conducted for the purposes of this project 
because the least invasive survey method involves acoustic monitoring, but this species is difficult to 
detect acoustically, and because of the great distance to known roosts sites (i.e., 20–60 miles from the 
project area).  However, surveys for saguaros, a forage plant for this species, were conducted within a 
350-acre survey area surrounding the project area in April and November 2013 (300 acres were surveyed 
in April, and an additional 50 acres were surveyed in November), and 254 saguaros of varying sizes were 
inventoried in the survey area.  Of these saguaros, approximately 85 (33%) are at least 8 feet tall and thus 
are likely to flower/fruit; these may provide forage resources for lesser long-nosed bats within the project 
area.  Forty-one saguaros were inventoried within the 106-acre project area, of which 14 (34%) are ≥ 8 
feet tall. A more detailed description of these surveys is included in the Biological Assessment (see 
Appendix E). 

3.4.3.2 Pima Pineapple Cactus 

The Pima pineapple cactus is listed as endangered under the ESA and is protected as a highly safeguarded 
and salvage restricted3 plant by the ADA.  The project area lies within the current distribution (USFWS 
2008) and elevational range of Pima pineapple cactus (USFWS 2005), and there are reported occurrences 
of this species within 3 miles of the project area (AZHGIS 2013).  In April and November 2013, SWCA 
conducted a pedestrian survey for Pima pineapple cactus in accordance with the survey protocol 
recommended by USFWS within a 350-acre survey area surrounding the project area in 2013 (300 acres 
were surveyed in April, and an additional 50 acres were surveyed in November).  A more detailed 
description of the species-specific surveys is included in the Biological Assessment (see Appendix E).  
Thirty Pima pineapple cacti were detected during these surveys (and while conducting other surveys in 
the project area [i.e., native plant and Sonoran desert tortoise]), of which nine are within the project area.  
Within the project area, Pima pineapple cactus is found growing in two soil types: 1) Sahuarita soils, 
Mohave Soils, and urban land with 1% to 5% slopes; and 2) Stagecoach-Sahuarita Association with 1% to 

3 Includes those species of native plants and parts of plants, including the seeds and fruit, whose prospects for survival in this 
state are in jeopardy or that are in danger of extinction throughout all or a significant portion of their ranges, and those native 
plants that are likely within the foreseeable future to become jeopardized or in danger of extinction throughout all or a significant 
portion of their ranges. This category also includes those plants resident to this state and listed as endangered, threatened,  
or category 1 in the federal Endangered Species Act of 1973, as amended, and any regulations adopted under that act. 
3 Includes those native plants that are not included in the highly safeguarded category but that are nevertheless subject to a high 
potential for damage by theft or vandalism. 
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8% slopes.  There are approximately 70 acres of these soils types (i.e., Pima pineapple cactus habitat) 
within the 106-acre project area.  

3.4.4 Special Status Species 
Special status species include USFWS Candidate and Species of Concern, Arizona Species of Greatest 
Conservation Need, and plants protected under the Arizona Native Plant Law (Section 3-901 to 3-916 and 
Article 11).  The AGFD online environmental review tool was accessed to determine special status 
species known to occur in the project vicinity (AZHGIS 2013).  According to the AZHGIS online 
environmental review tool, there are occurrence records for one species within 3 miles of the project area: 
Pima pineapple cactus.  The Pima pineapple cactus is discussed above under Section 3.4, Fish, Wildlife, 
and Plants.   

3.4.4.1 Sonoran Desert Tortoise 

Based on SWCA’s search of the AGFD’s HDMS, it was determined that one special status species, also a 
USFWS candidate species, has a reasonable potential to occur in the project area: Sonoran desert tortoise 
(Gopherus morafkai) (SWCA 2014a, 2014b).  It is possible that individuals of this species could breed, 
forage, and disperse within the project area because it occurs in the elevational and species’ range of the 
desert tortoise and because the soils and vegetation in the project area may provide habitat for this 
species.  However, there are no reported occurrences of this species within 3 miles of the project area 
(AZHGIS 2013), and no desert tortoise individuals, tracks, or scat were noted during surveys for this 
species in the project area on June 16 and 17, 2014, or during other site visits in the survey area in April 
and November 2013.  A more detailed description of the species-specific surveys is included in the 
Biological Assessment (see Appendix E). 

3.4.4.2 State Protected Native Plants 

The project area was surveyed for the presence of protected native plants in 2013 and 2014 using 
pedestrian surveys (SWCA 2014a, 2014b).  Protected plants found within the project area are listed in 
Table 3-3.   

Table 3-3. List of Protected Arizona Native Plants in the Project Area 

Scientific name Common Name Arizona Department of Agriculture Protection Category 

Carnegiea gigantea Saguaro Highly Safeguarded and Salvage Restricted 

Cylindropuntia spp. Cholla Salvage Restricted 

Coryphantha scheeri var. robustispina Pima pineapple cactus Highly Safeguarded and Salvage Restricted 

Ferocactus wislizeni Barrel cactus Salvage Restricted 

Fouquieria splendens Ocotillo Salvage Restricted 

Parkinsonia microphylla Yellow palo verde Salvage Assessed 

Prosopis velutina Velvet mesquite Salvage Assessed and Harvest Restricted 

Status Definitions: 

Highly Safeguarded. Includes those species of native plants and parts of plants, including the seeds and fruit, whose prospects for survival in this 
state are in jeopardy or that are in danger of extinction throughout all or a significant portion of their ranges, and those native plants that are likely 
within the foreseeable future to become jeopardized or in danger of extinction throughout all or a significant portion of their ranges.  This category also 
includes those plants resident to this state and listed as endangered, threatened, or category 1 in the federal Endangered Species Act of 1973 (as 
amended, and any regulations adopted under that act.   

Salvage Restricted. Includes those native plants that are not included in the highly safeguarded category but that are nevertheless subject to a high 
potential for damage by theft or vandalism.   

Salvage Assessed. Includes those native plants that are not included in either the highly safeguarded or salvage restricted categories but that 
nevertheless have a sufficient value if salvaged to support the cost of salvage tags and seals.   

Harvest Restricted. Includes those native plants that are not included in the highly safeguarded category but that are subject to excessive harvesting 
or overcutting because of the intrinsic value of their byproducts, fiber, or woody parts.  
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3.4.5  Migratory Bird Treaty Act 
The Migratory Bird Treaty Act of 1918, as amended (MBTA) (16 U.S.C. 703–712), gives federal 
protection to all migratory birds, including nests and eggs.  Under this act, it is unlawful to take, kill,  
or possess migratory birds.  Although a survey for migratory birds was not completed for the purposes of 
this project, 10 bird species were observed during the biological resource surveys, all of which are 
protected under the MBTA (SWCA 2014b).   

3.5 Hazardous Materials, Pollution Prevention, and Solid Waste 
A Phase I Environmental Site Assessment was completed in October 2014 to identify any existing, 
potential, or suspect conditions resulting from the use, handling, and disposal of hazardous substances in 
or near the project area.  These conditions are known as “recognized environmental conditions” (RECs) 
and are defined by the American Society of Testing and Materials as “the presence or likely presence of 
any hazardous substances or petroleum products in, on, or at a property: (1) due to any release to the 
environment; (2) under conditions indicative of a release to the environment; or (3) under conditions that 
pose a material threat of a future release to the environment (2013).”  The Phase I Environmental Site 
Assessment included a pedestrian survey of the project area, interviews and correspondence with property 
owners and land managers, and database searches from the Arizona Department of Environmental Quality 
(ADEQ), the Arizona Department of Water Resources (ADWR), and Environmental Data Resources, 
Inc., for RECs of the project area and adjacent land.   

No RECs were identified within the project area.  The database searches identified several hazardous 
materials storage tanks, the Tucson International Airport Area Superfund site, and other areas of 
environmental concern in properties adjacent to the project area.  However, due to the distance of these 
sites from the project area and the fact that there are no known leaks or contamination from the sites, they 
are not considered to be RECs for the project area.  

The pedestrian survey of the project area identified small illegal trash dump sites with materials that could 
potentially contain asbestos or lead-based paint.  These materials include roofing shingles that could 
potentially contain asbestos and a pile of asphalt that could contain lead-based paint.  Testing of these 
materials has not been conducted.  However, these illegal trash dump sites are not considered RECs 
because no stained ground or unusual odors were associated with the sites and they do not present 
material threat of a release into the ground, groundwater, or surface water.  Moreover, the volume of the 
roofing shingles is less than the de minimis level of 35 cubic feet for potentially asbestos containing 
material. 

Testing for lead-based paint on road striping on the existing South Hughes Access Road was conducted 
on December 4, 2013.  Twenty-eight individual tests were completed on the stripes at various locations on 
the road.  Test results indicate that no lead-based paint exists on road striping on South Hughes Access 
Road.  

3.5.1 Solid Waste Collection and Disposal 
The Los Reales Landfill is located approximately 2 miles northeast of the project area.  The landfill is 
operated by the City of Tucson Environmental Services department and was opened in 1967.  The landfill 
is open to private commercial haulers and residential self-haulers and is the primary waste disposal site in 
southeastern Pima County.  Approximately 1,500 tons of waste is brought to the landfill each day for 
disposal.  The landfill is expected to be operational for the next 60 years.  Residential and commercial 
disposal is provided by City of Tucson Environmental Services Department. 
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3.6 Historical, Architectural, Archaeological, and Cultural Resources 
Section 106 of the National Historic Preservation Act requires all federal agencies to assess the effects of 
any agency-sponsored undertaking on historic properties—cultural properties listed in or eligible for 
listing in the National Register of Historic Places (NRHP) (36 CFR 60.4).  Under NEPA (42 U.S.C. 
4321–4327), federal agencies are required to consider potential environmental impacts and appropriate 
mitigation measures for projects with federal involvement.  The process FAA follows for Section 106 
consultation is established by regulations outlined in 36 CFR 800.  

3.6.1 Area of Potential Effects 
The area of potential effects (APE) is the geographic area or areas within which an undertaking may 
directly or indirectly cause alterations in the character or use of historic properties (36 CFR 800.16(d)). 
The FAA defined the project APE for direct and indirect effects on historic properties as the entire project 
footprint of the proposed roadway relocation, as shown as the Project Area in Figure 1-2.  The APE is an 
area measuring 106 acres and comprising the new road ROW, areas of existing road ROW required for 
project construction, areas where the abandoned road would be removed, material management areas, 
vegetation transplant areas, areas where utilities would be relocated, areas necessary for the construction 
of new drainage structures, and any other areas of ground disturbance.  The FAA consulted with the State 
Historic Preservation Office (SHPO) on the FAA’s determination of the APE in a letter to the SHPO on 
April 17, 2014, and the SHPO concurred with the determination of the APE on April 21, 2014  
(Appendix B).   

3.6.2 Identification of Historic Properties 
A Cultural Resource Survey was prepared for the proposed undertaking (SWCA 2014c).  The purpose of 
the study was to identify any properties located within the APE that are listed or eligible for listing in the 
NRHP.  An adverse effect is the adverse alteration of characteristics of a historic property that qualify it 
for inclusion in or eligibility for the NRHP.  Historic properties may include buildings, structures, sites, 
objects, and districts of importance in prehistory or history.   

The cultural resources inventory consisted of a records search and literature review, as well as an 
archaeological pedestrian survey of the APE.   

The background research included a review of the ethnographic and historic literature and maps, as well 
as a review of archaeological projects and site records available through AZSITE database and the 
Arizona State Museum archaeological records office.  No known historic properties were identified 
within the APE as a result of the research.   

The archaeological pedestrian survey was conducted between March 11 and April 12, 2013, and the 
results of the surveys are reported in the Cultural Resource Inventory for the Hughes Access Road 
Relocation Project, Pima County, Arizona (SWCA 2014c).  Archaeological survey of the APE resulted in 
the identification of one archaeological site, two historic (i.e., more than 50 years in age) paved roads 
(South Alvernon Way and East Hughes Access Road), and 12 isolated artifacts or small clusters of 
artifacts.  The FAA has determined that none of these properties qualify as historic properties (i.e., they 
do not meet the criteria for listing in the NRHP).  

3.7 Socioeconomic Impacts, Environmental Justice, Children’s 
Environmental Health and Safety Risks 

This section describes the existing socioeconomic conditions of the City of Tucson and Pima County.  
The issues relevant to the evaluation of environmental impacts include environmental justice, 
employment and economic activity, children’s health and safety risks, and transportation resources.  
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3.7.1 Environmental Justice 
EO 12898, Environmental Justice, issued in 1994, requires each federal agency to include environmental 
justice as part of its mission by identifying and addressing, as appropriate, disproportionately high and 
adverse impacts of its programs, policies, and activities on minority and/or low-income populations.   
A review of 2010 U.S. Census data was conducted.  The ethnic makeup and income characteristics of the 
City of Tucson and Pima County were examined to establish a baseline of comparison for whether 
minority or low-income populations are present in the area and could be impacted by the Proposed 
Action.  The project area for the Proposed Action falls entirely within Census tracts 41.14 and 4105.2.  
Figure 3-3 identifies the Census tracts 41.14 and 4105.2 that surround the project area.  Tables 3-4 and 3-
5 provide the ethnic profile and poverty status for Census tract 41.14, Census tract 4105.2, the City of 
Tucson, and Pima County. 

Lands immediately adjacent to the Proposed Action are a mix of undeveloped natural desert and active 
and inactive sand and gravel mines.  No residential, commercial, or industrial land uses occur 
immediately adjacent to the Proposed Action.  The closest residential area is located approximately 0.5 
mile south of the proposed relocation alignment.  The ethnic makeup in both Census tracts is generally 
representative of the City of Tucson and Pima County, with one exception being the higher percentage of 
persons of Hispanic or Latino origin.  Census tract 41.14 also has a higher percentage of persons living 
below poverty line, compared with the City of Tucson and Pima County.  Taking into account the 
relatively small population of the Census tract, compared with the City of Tucson and Pima County, there 
is a much larger margin of error for the income data in the Census tract.  Therefore, a comparison cannot 
accurately be made between the data sets. 

Table 3-4. Ethnic Makeup of Census Tract 41.14, Census Tract 4105.2, City of Tucson, and Pima County  

Population Characteristics Census Tract  
4105.2 

Census Tract  
41.14 

City of 
Tucson 

Pima  
County 

Total population 6,243 5,424 520,116 980,263 

White persons, percent, 2010* 59.7% 63.8% 69.7% 74.3% 

Black persons, percent, 2010* 11.1% 0.8% 5.0% 3.5% 

American Indian and Alaska Native persons, percent, 2010* 2.4% 1.4% 2.7% 3.3% 

Asian persons, percent 2010* 4.4% 0.5% 2.9% 2.6% 

Native Hawaiian and Other Pacific Islander, percent, 2010* 0.5% 0.0% 0.2% 0.2% 

Persons reporting two or more races, percent, 2010 4.8% 3.3% 4.2% 3.7% 

Persons of Hispanic or Latino origin, percent, 2010** 44.3% 79.8% 41.6% 34.6% 

White persons not Hispanic, percent, 2010 36.7% 17.2% 47.2% 55.3% 

Source: U.S. Census Bureau, 2010 Census.  
* Includes persons reporting only one race. 
** Hispanics may be of any race, so also are included in applicable race categories. 
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Figure 3-3. Census tracts 41.14 and 4105.2. 
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Table 3-5. Income Characteristics of Census Tract 41.14, Census tract 4105.2, City of Tucson, and Pima 
County 

Income Characteristics Census Tract 
4105.2 

Census Tract 
41.14 

City of  
Tucson 

Pima  
County 

Per capita income in 2010 inflation adjusted 
dollars (margin of error) 

$20,902 
(± $4,376) 

$13,261 
(± $2,463) 

$20,243 
(± $264) 

$25,093 
(± $276) 

Median household income in 2010 inflation 
adjusted dollars (margin of error) 

$63,167 
(± $10,695) 

$38,429 
(± $11,031) 

$37,025 
(± $527) 

$45,521 
(± $546) 

Persons whose income in the past 12 months is 
below poverty level, percent (margin of error) 

9.3% 
(± 6.0%) 

29.4% 
(± 10.8%) 

21.3% 
(± 0.7%) 

16.4% 
(± 0.5%) 

Source: U.S. Census Bureau, 2006–2010 American Community Survey. 

3.7.2 Employment and Economic Activity 
As of 2013, the primary employers in the Tucson metropolitan area are the University of Arizona 
(10,846), Raytheon (10,300), Davis-Monthan Air Force Base (9,100), the State of Arizona (8,807), 
Tucson Unified School District (6,790), Wal-Mart Stores, Inc. (7,450), and Pima County (6,500) (Tucson 
Regional Economic Opportunities 2014).  

Employment and economic activity in the immediate vicinity of the TUS is largely dependent on the 
aerospace, defense, and logistics industries.  The TUS currently employs approximately 300 people at the 
airport, and approximately 13,000 people are employed by other agencies and business that are located at 
TUS.  Raytheon is Southern Arizona’s largest private employer and is located on lands leased from the 
TAA and the USAF adjacent to the airport.  Other existing aerospace and defense industry employers in 
the vicinity of the project area include Bombardier, Rolls-Royce, and Flight Safety International, Inc.   
In addition to these private aerospace and defense businesses, the TUS supports the operations of the 
162nd Wing of the Air National Guard, which conducts the largest training operation for the F-16 aircraft 
(TAA 2014a).  

Because of the TUS’s proximity to rail, interstate highways, and the international border with Mexico, 
employment in logistics is also prevalent in the vicinity of TUS.  The airport is a designated U.S. Port of 
Entry, with 24-hour Customs and Immigrations services, and is also a designated free trade zone.  Two air 
freight facilities are located at TUS that provide cargo and freight services to the region.  In 2013, more 
than 32,000,000 tons of freight was handled at TUS (TAA 2014b).  Currently, three air freight carriers 
operate out of TUS.  

3.7.3 Children’s Environmental Health and Safety Risks 
There are no residential land uses, daycare centers, preschools or schools located within 1 mile of the 
proposed relocation alignment. The closest school to the proposed realignment, Summit View Elementary 
and Head Start, is located 1.15 mile to the south.  There are no known children’s environmental health 
and safety risks associated with the Proposed Action site. 

3.7.4 Transportation Resources 
The TUS is the largest airport in southern Arizona and serves 3.6 million passengers annually, with 
commercial flights from six airlines.  The airport and project area are located in close proximity to 
Interstate 10 (less than 5 miles to the northeast) and Interstate 19 (2 miles to the west).  The existing East 
Hughes Access Road is categorized by PCDOT as a “major local road,” as well as the two roads to which 
it connects: South Nogales Highway and South Alvernon Way.  Because of the proximity to USAF Plant 
44 facilities leased by Raytheon and traffic volumes on East Hughes Access Road, Raytheon is operating 
under multiple waivers issued by the DoD because the road is located within the facilities’ safety arc.   
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3.8 Water Quality 

3.8.1 Sole Source Aquifer 
The project area is located in the Upper Santa Cruz and Avra Basin sole source aquifer.  According to the 
EPA, “a sole source aquifer is an aquifer that supplies at least 50 percent of the drinking water consumed 
in the area overlying the aquifer.  These areas may have no alternative drinking water source(s) that could 
physically, legally, and economically supply all those that depend on the aquifer for drinking water.”  
The EPA is authorized by Section 1424(e) of the Safe Drinking Water Act of 1974 (Public Law 93-523, 
42 U.S.C. 300 et seq.) to review proposed projects within a sole source aquifer that are federally funded.  
As discussed in Section 2.2 the project is being completely funded by Pima County.  The project is being 
constructed with provisions and measures that would not create affects to the water source, which is 
further discussed in Section 4.9.   

3.8.2 Surface Water 
The project area is located in the Santa Cruz River valley, which is bounded by the Santa Catalina and 
Tortolita Mountains on the northeast, the Rincon Mountains on the east, the Santa Rita Mountains on the 
south, and the Silverbell Mountains on the southwest.  In general, the drainage patterns of surface water 
features in the project area flow in a northwestern direction toward the Santa Cruz River, which is 
approximately 3.5 miles west of the project area.  Four drainage features—Hughes Wash and three 
unnamed washes—cross the project area at three locations.  All four washes are ephemeral and run only 
during heavy precipitation events.  A review of the Federal Emergency Management Agency Flood 
Insurance Rate Maps (FIRM Nos. 04019C2880L and 04019C2900L) for the project area indicates that the 
project area is not within a 100-year floodplain.  No riparian areas, wetlands, lakes, rivers, or perennial 
streams exist within the project area.   

The U.S. Army Corps of Engineers (USACE) regulates activities involving dredged and fill material 
within potentially jurisdictional Waters of the U.S. under Section 404 of the federal Clean Water Act 
(CWA).  A preliminary jurisdictional determination has been conducted and approved by the USACE for 
the proposed project (SPL-2013-00397-MWL).  The nearest known reach of navigable-in-fact of the 
Santa Cruz River is located approximately 14 miles northwest and downstream of the project area.  Any 
future operation or maintenance activities that have the potential to impact a Water of the U.S. would 
need to comply with the conditions of Sections 401 and 404 of the CWA, based on the potential for 
impacts to tributaries of navigable Waters of the U.S.   

The areas in and around these potentially jurisdictional Waters of the U.S. have the potential to support 
species protected by the ESA.  No Pima pineapple cacti were documented as occurring within 50 feet of 
any potentially jurisdictional Waters of the U.S.  No Sonoran desert tortoises were documented as 
occurring within the project area.  However, tortoises may occur within potentially jurisdictional Waters 
of the U.S.  Lesser long-nosed bats may use xeroriparian areas associated with potentially jurisdictional 
Waters of the U.S. as movement corridors.  One saguaro, a forage plant for lesser long-nosed bats, was 
documented as occurring within 50 feet of a potentially jurisdictional Water of the U.S.  However, this 
saguaro is too small to flower/fruit and hence provide forage for this bat species.   

3.8.3 Groundwater 
According to the ADEQ Water Quality Division, the analysis area is located in the Upper Santa Cruz 
Active Management Area.  Several monitoring wells are located on the TUS, USAF, and Pima County 
properties, with groundwater depths ranging from 109 to 150 feet (ADWR 2013).   
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3.9 Light Emissions and Visual Impacts 
Existing light emissions include lighting from TUS, industrial buildings adjacent to TUS such as 
Raytheon, roadway lighting along South Nogales Highway and at intersections, and from the residential 
area 0.5 mile to the south.  These emissions are consistent with light emissions from an urban 
environment. 

The existing visual or aesthetic resources of the project range from disturbed lands consistent with 
adjacent industrial development, the airport, and aggregate mining to undisturbed lands composed of 
natural desert.   

3.10 Natural Resources and Energy Supply 

3.10.1 Natural Resources 
Hughes Sand and Gravel is currently operating a sand and gravel mining pit that is located adjacent to the 
east side of South Alvernon Way.  A closed materials mining pit is located approximately 2,500 feet 
south of the existing East Hughes Access Road.  

Water supply in the general area is provided by Tucson Water.  Section 3.8 includes additional 
information about water resources. 

3.10.2 Energy Supply 
The project area is not located near areas where energy supplies are extracted.  Tucson Electric Power 
provides electricity to the general area, including TUS. 
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4 Environmental Consequences and Mitigation Measures 

4.1 Introduction 
The potential for environmental effects resulting from implementation of the Proposed Action and No 
Action alternatives is presented in this chapter.  These alternatives are summarized below and discussed 
in Chapter 2, Alternatives, of this EA. 

No Action Alternative – under this alternative the East Hughes Access Road would not be relocated or 
closed.  The roadway would continue to be located within the safety arc used by USAF Plant 44.  No land 
would be sold at fair market value from TAA to Pima County for the proposed road relocation project. 

Proposed Action Alternative – The TAA would sell ROW and easements at TUS at fair market value to 
Pima County for the purpose of relocating the East Hughes Access Road 2,500 feet south of its existing 
location between the South Nogales Highway and South Alvernon Way. 

The analysis of potential effects on environmental resources includes a description of analysis 
methodology, thresholds of significance, and potential construction and operational impacts. 

Potential impacts are discussed in relation to the study area, as defined in Chapter 3, Affected 
Environment.  Potential Cumulative Impacts resulting from the incremental effects of the alternatives, 
when added to the effects of past, present and reasonably foreseeable future actions, are also analyzed.  
Where necessary, mitigation measures are discussed that would reduce or eliminate anticipated 
environmental impacts for each of the alternatives.  In accordance with guidance provided in FAA Orders 
5050.4B, National Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions  
(U.S. Department of Transportation 2006a), and 1050.1E, Environmental Impacts: Policies and 
Procedures (U.S. Department of Transportation 2006b), environmental resources not present in the study 
area would not be affected by the alternatives, and therefore are not discussed within this chapter.   
The environmental resources not affected by the alternatives include the following: Coastal Resources, 
Department of Transportation Act, Section 4(f), Farmlands, Floodplains, Noise, Wetlands and Wild and 
Scenic Rivers.  

4.2 Air Quality 

4.2.1 No Action Alternative 
4.2.1.1 Clean Air Act and National Ambient Air Quality Standards 

Traffic on East Hughes Access Road would continue to generate vehicle emissions, and no changes to air 
quality would occur under the No Action Alternative.  

4.2.1.2 Greenhouse Gas Emissions and Climate Change 

The No Action Alternative would not increase GHG emissions and would not contribute to climate 
change.  

4.2.2 Proposed Action 
4.2.2.1 Clean Air Act and National Ambient Air Quality Standards 

The Proposed Action would not affect the number of aircraft operations or passenger enplanements at 
TUS.  Therefore, this section of the EA does not include an analysis of aircraft-related pollutant 
emissions.  The Proposed Action would have temporary, adverse impacts to air quality by emitting 
criteria pollutants from combustion engines on vehicles and equipment and particulate matter emissions 
as fugitive dust from ground-disturbing and construction-related activities.  Emissions of all criteria 
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pollutants would result from constructing the relocated road, including combustion of fuels from on-road 
haul trucks, transporting materials, and employee commuter emissions.  Fugitive dust emissions would be 
greatest during initial site preparation activities and would vary from day to day, depending on the type of 
activity and prevailing weather conditions.  Because the road relocation is not designed to increase traffic 
capacity of the existing East Hughes Access Road or change airport operations at TUS, emissions from 
traffic on the relocated road and airport operations at TUS would not increase over current levels.  

Pima County commissioned an Air Quality Construction Emissions Inventory analysis to determine 
whether temporary emissions from construction activities could be significant for any criteria pollutant.  
The emission inventory analysis is provided in Appendix C.  The analysis calculated expected criteria 
pollutant emissions from the types of vehicles and construction equipment that would be used during 
construction, the types of activities that would occur during an 8-hour workday, and wind conditions that 
would occur during an 11-month construction period.  The calculations used the methodologies outlined 
in the EPA’s Motor Vehicle Emission Simulator (MOVES2014) (EPA 2014) and NONROAD2008 
(nonroad, engines, equipment and vehicles) Emission Inventory Model (EPA 2009b).  While the project is 
anticipated to be completed in 6 months, an 11-month period was used as a conservative approach for the 
emissions inventory analysis.  A significant impact would occur if the construction-related emissions of 
criteria pollutants would equal or exceed the federal thresholds found in 40 CFR 93.153 or local county 
significance thresholds found in Pima County Code 17.04.340A.212.  The results of the emissions 
inventory analysis are shown in Table 4-1 with the applicable federal and Pima County significance 
thresholds.  

Table 4-1. Construction Emissions Inventory Summary  

Source 
Pollutant Emissions (tons per year) 

CO VOC (O3) NOx SOx PM10 PM2.5 

On-Road Equipment 1.054 0.165 1.185 0.003 0.045 0.049 

Non-Road Equipment 0.793 0.164 1.723 0.068 0.182 0.182 

Land Development-Earth Moving 0 0 0 0 2.448 1.181 

Land Development-Wind Erosion 0 0 0 0 5.422 1.835 

Asphalt Paving 0 0.765 0 0 0 0 

Total 1.847 1.094 2.908 0.071 8.097 3.247 

Pima County Significance 
Threshold (Pima County Code 17) 

100 40 40 40 15 10 

Federal Significance Threshold  
(40 CFR 93.153) 

100 50 100 100 100 100 

Threshold Exceeded No No No No No No 

As shown by the emissions inventory calculations, the proposed construction activities would not exceed 
Pima County’s significance thresholds for NAAQS criteria pollutant emissions and would not require a 
conformity determination for the SIP.  Therefore, the Proposed Action’s temporary adverse impacts to air 
quality would not be significant.   

4.2.2.2 Greenhouse Gas Emissions and Climate Change 

Emission of GHGs over current levels on the existing alignment of East Hughes Access Road would 
increase during construction through the use of construction vehicles and equipment.  Because the 
relocation design would not increase traffic capacity from current traffic levels on the existing roadway, 
GHGs emissions from vehicle traffic on the relocated East Hughes Access Road would not increase over 
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existing levels.  Based on the short-term relatively low-level increase of GHGs during construction, the 
Proposed Action would not be a significant contributor to climate change.   

4.3 Compatible Land Use 

4.3.1 No Action Alternative 
Under the No Action Alternative, no change in land ownership would occur.  

The No Action Alternative would not relocate East Hughes Access Road.  Under this alternative, the 
safety arc at USAF Plant 44 would still overlap the existing East Hughes Access Road.  Raytheon, the 
tenant using USAF Plant 44, must obtain waivers from the USAF to continue to conduct its operations at 
this facility.   

The No Action Alternative would have adverse effects on future land use plans because the alignment of 
East Hughes Access Road would not be compatible with future land use and economic development 
plans, including the 2012 TUS Master Plan Update, the Pima County Economic Development Plan, 2012 
to 2014, and Pima County’s Aerospace and Defense Corridor Economic Development Initiative Planning 
and Implementation.  These plans specifically identify the need to relocate East Hughes Access Road to 
meet land use and economic development goals for TAA parcels and the importance of supporting 
existing industries and promoting aerospace and defense industry development for the Tucson 
metropolitan region.  If East Hughes Access Road were not relocated, other road projects would be 
needed to provide connectivity to this vacant land.  Finally, because of the proximity to Raytheon 
facilities and traffic volumes on East Hughes Access Road exceeding allowable limits for 
USAF/Raytheon activities within the safety arc, Raytheon is operating under multiple waivers issued by 
the DoD.  However, if the existing roadway is not relocated outside the safety arc and the waivers expire 
and are not renewed, these Raytheon operations at USAF Plant 44 may be terminated.  Therefore, the No 
Action Alternative would have significant adverse impacts on future land use.  

4.3.2 Proposed Action 
The road relocation would require Pima County to dedicate 23.96 acres of County land as ROW, and to 
acquire, through fee simple acquisitions at fair market value, 51.12 acres of ROW from the TAA and 4.49 
acres of ROW from the COT, for a total of 79.57 acres.  In addition, approximately 7.55 acres of drainage 
easements would be required to construct the Proposed Action: 1.51 acres from Pima County and 6.04 
acres from the TAA.  After East Hughes Access Road is relocated, portions of the existing road that are 
no longer needed would be abandoned or exchanged for like value, and the rights would be restored to 
original grantors (TAA, USAF, and COT).  Land held by the COT is subject to the TAA master lease and 
would not be removed from the TUS ALP (2014).  No change in land jurisdiction would occur on 
adjacent lands as a result of the Proposed Action.  Figures 1-4 and 1-5 show the locations where new fee 
simple ROW acquisitions and drainage easements would be required.  Figure 1-5 also shows the 
locations where easements would be abandoned.  Table 4-2 summarizes the acreages of ground 
disturbance, including the fee simple ROW acquisitions and the drainage easements, that would be 
required.  

Table 4.2. Summary of ROW and Drainage Easements Required 

Source Fee Simple ROW (acres) Drainage Easement (acres) 

Pima County 23.96 1.51 

TAA 51.12 6.04 

COT 4.49 0.0 

Total 79.57 7.55 
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The Proposed Action would change the project area from undeveloped land to a two-lane roadway and is 
estimated to permanently impact 106 acres, of which up to approximately 5 acres may be used as material 
management areas during construction.  The proposed project would shift the current traffic from the 
existing alignment to the new location.  In accordance with FAA Order 1050.1E, and 49 U.S.C. 
47107(a)(10), a Land Use Assurance Letter has been prepared documenting and supporting TAA’s 
assurance to the FAA that appropriate action, including the adoption of zoning laws, has been or will be 
taken to the extent reasonable, to promote land use compatibility.  A copy of the Land Use Assurance 
Letter is included in Appendix D.  

The Proposed Action would have long-term beneficial impacts to existing land use.  By relocating East 
Hughes Access Road, the road would no longer be within the safety arc of the adjacent USAF Plant 44 
facilities and would no longer need waivers issued by the DoD to operate within the safety arc.  Because 
waivers would no longer be required, adjacent land use at the USAF Plant 44 facilities would be secure to 
continue without the threat of the waivers not being issued. The Proposed Action would be consistent 
with the industrial land uses identified in local land use plans for the TAA, COT, and Pima County. 

The Proposed Action would have long-term beneficial impacts to future land use because relocating East 
Hughes Access Road would meet future land use plans and economic development goals as identified in 
the TUS Master Plan Update and the Pima County Economic Development Plan, 2012 to 2014, and Pima 
County’s Aerospace and Defense Corridor Economic Development Initiative Planning and 
Implementation.  The TUS Master Plan Update identifies the land south of TUS for development of 
heavy industrial use in order to increase economic development and revenue at the airport.  The relocation 
of East Hughes Access Road would provide better access to the parcels of land identified for heavy 
industrial use.  Economic development objectives for job growth in the Pima County Economic 
Development Plan, 2012 to 2014 specifically identify the need to relocate East Hughes Access Road to 
make the adjacent lands more attractive for future aerospace and defense industry developments.   
The relocation of East Hughes Access Road would also contribute to economic development by providing 
Raytheon with the potential to expand their Tucson facilities in the future, should additional space be 
required.  Lastly, Pima County’s Aerospace and Defense Corridor Economic Development Initiative 
Planning and Implementation identifies the area south of TUS as the strategic location for the 
development of aerospace and defense industries and a transportation logistics hub to support these and 
other regional and international industries.  The relocation of East Hughes Access Road would improve 
access to the parcels identified for future aerospace and defense industry development, making them more 
attractive to potential developers.  

4.4 Fish, Wildlife, and Plants 
The project area was investigated in April and November 2013 to ascertain the presence of botanical and 
vertebrate resources (SWCA 2014a, 2014b).  Fish species are not present at the site, as noted in Section 
3.4, Fish, Wildlife, and Plants.  Because there are no surface water resources present that could contain 
fish species that would be affected under either the No Action or Proposed Action alternatives, fish 
resources were not included in the study.   

Native and invasive vegetation and general wildlife species are present in the project area (SWCA 2014a, 
2014b).  One plant species currently listed as endangered under the ESA was recorded in the project area 
during surveys.  One mammalian species listed as endangered and one reptile listed as a candidate species 
under the ESA have the potential to occur in the project area.  There is no federally designated critical 
habitat in or adjacent to the project area.   

Impacts to wildlife and plants are discussed below.  
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4.4.1 Vegetation 
4.4.1.1 No Action Alternative 

No additional impacts over existing conditions would occur to vegetation as a result of the No Action 
Alternative.  

4.4.1.2 Proposed Action  

The Proposed Action would result in adverse, direct, short- to long-term impacts to vegetation within the 
project area because up to approximately 106 acres of vegetation would be cleared to construct the 
Proposed Action.  Protected Arizona Native Plants (Section 3-901 to 3-916 and Article 11) are present 
within the project area and would be impacted by the project.  The Proposed Action, however, includes 
seeding of approximately 68 acres of disturbed areas with two seed mixes for the first application and 
approximately 17 acres for the second application, including areas where pavement removal of existing 
roads would occur.  Because protected native plants were found within the project area, Pima County will 
adhere to the following mitigation measure: 

• Protected native plants within the project area will be impacted by this project.  Therefore, Pima 
County will send the notification to ADA at least 60 calendar days prior to the start of 
construction.  

One plant species on the ADA’s List of Prohibited, Regulated and Restricted Noxious Weeds (Plant 
Services Division 2005), buffelgrass, is common within the project area.  Therefore, the following 
mitigation measures are required for this project: 

• The contractor shall identify and treat noxious and invasive species infestations (e.g., buffelgrass) 
prior to construction consistent with PCDOT’s Special Provision 201-3.04, Noxious and Invasive 
Vegetation.  

• To prevent the introduction of invasive species seeds, all earthmoving and hauling equipment 
shall be washed at the contractor’s storage facility prior to entering the construction site.  

• To prevent invasive species seeds from leaving the site, the contractor shall inspect all 
construction equipment and remove all attached plant/vegetation and soil/mud debris prior to 
leaving the construction site.  

• All disturbed soils that will not be landscaped or otherwise permanently stabilized by 
construction will be seeded using species native to the project vicinity.  This would include 
seeding of approximately 68 acres of disturbed areas with two seed mixes for the first application 
and approximately 17 acres for the second application,4 including areas where pavement removal 
of existing roads would occur.  

4.4.2 General Wildlife 
4.4.2.1 No Action Alternative 

No additional impacts over existing conditions would occur to general wildlife as a result of the No 
Action Alternative.  

4.4.2.2 Proposed Action 

General wildlife species were identified during surveys of the project area in April and November 2013 
(SWCA 2014a, 2014b).  Any wildlife present in the project area could be lost (i.e., crushed, trampled, 

4 Second seeding application will occur close to the end of the project in areas that have not been previously seeded and/or in 
areas where the first seeding application was not successful. 
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etc.) or otherwise harmed (i.e., forced to relocate, cut off from other individuals, foraging success 
decreased, etc.) as a result of the Proposed Action.  The adverse impacts to general wildlife from the 
construction of the Proposed Action and the operation of the relocated roadway would not be significant.  

Pima County has incorporated the following mitigation measure into the project design: 

• Culverts have been designed consistent with the recommendations to improve wildlife 
connectivity in the AGFD’s study of crossing structure designs that facilitate wildlife movements 
(AGFD 2011) (see Appendix A).  

Because general wildlife species were found within the project area, the contractor shall adhere to the 
following mitigation measure: 

• The contractor shall cover trenches, or place escape ramps, at the end of the work day.   
The contractor shall inspect trenches at beginning of every work day to ensure that no wildlife is 
trapped within trenches.  In the event that wildlife becomes injured or trapped (and cannot be 
freed), AGFD will be contacted.  

4.4.3 Federally Listed Species 
4.4.3.1 No Action Alternative 

No additional impacts over existing conditions would occur to federally listed species as a result of the 
No Action Alternative.  

4.4.3.2 Proposed Action 

The assessment of potential impacts on threatened and endangered species was conducted by identifying 
species potentially occurring within the project area through biological surveys and identifying potential 
critical habitat that could potentially be affected by the Proposed Action.  One plant species currently 
listed as endangered under the ESA was recorded in the project area during surveys (SWCA 2014a, 
2014b).  One mammalian species listed as endangered and one reptile listed as a candidate species under 
the ESA have the potential to occur in the project area.  There is no federally designated critical habitat in 
or adjacent to the project area.  

Under Section 7 of the ESA, as amended, the lead federal agency must consult with the USFWS to ensure 
that any agency action is not likely to jeopardize the continued existence of any listed endangered or 
threatened species.  Similarly, under the Magnuson-Stevens Act, the lead federal agency must consult 
with the NMFS regarding any actions that may adversely affect essential fish habitat.  FAA Order 
1050.1E, Appendix A, Section 8.3 of the Order, also identifies the following threshold for significant 
impacts on fish, wildlife, and plants: “A significant impact to federally-listed threatened and endangered 
species would occur when the USFWS or the NMFS determines that the proposed action would be likely 
to jeopardize the continued existence of the species in question, or would result in the destruction or 
adverse modification of federally-designated critical habitat in the affected area.” 

The Proposed Action will not impact regulated fish species under the jurisdiction of the NMFS because it 
is on land and does not have any water resources.  Therefore, consultation with this agency was not 
required.  The FAA initiated Section 7 ESA Consultation with the USFWS during the preparation of this 
EA for the lesser long-nosed bat, the Pima pineapple cactus and the Sonoran desert tortoise.  The FAA 
determined that the Proposed Project may affect but is not likely to adversely affect the lesser long-nosed 
bat, may affect and likely to adversely affect the Pima pineapple cactus, and may impact individual 
Sonoran desert tortoises but is not likely to result in a trend toward federal listing of loss of viability.  
Detailed descriptions of the impacts and the determinations for each species is provided below.  The 
FAA’s September 5, 2014, Section 7 ESA Consultation letter to the USFWS, and the corresponding 
biological assessment, is provided in Appendix E. The USFWS issued a biological opinion to FAA on 
November 14, 2014 (see Appendix E).   
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4.4.3.3 Lesser Long-nosed Bat 

Measures that would reduce impacts to the lesser long-nosed bat were incorporated into the project 
design.  It is anticipated that the potential material management areas would have minimal impact to 
saguaros because these areas are disturbed and/or there are very few saguaros growing in these areas.  
Although these areas have been identified, it is possible that they will not need to be used because the new 
ROW is expected to be able to accommodate all the necessary equipment and materials.  Additionally, the 
lighting that would be installed at two locations within the project area would use low-voltage, directional 
lighting.  Finally, conservation measures to curb the introduction and spread of buffelgrass, and other 
invasive plant species, in the project area are proposed.   

Construction activities for the road relocation are not likely to result in impacts in the form of mortality or 
noise impacts to the lesser long-nosed bat because construction activities are most likely to occur during 
the day, when this species is not present in the project area.  Further, impacts to roosts are not anticipated 
because roosting habitat (i.e., caves, underground mines, crevices, etc.) is not located within the project 
area or in the project vicinity.  Impacts on the lesser long-nosed bat could occur on their habitat as a result 
of removing forage plants (i.e., approximately 41 saguaros, of which 14 are mature enough to 
flower/fruit) from the project area to construct the project.  The impacts from increased habitat removal, 
including the removal of wash habitat that provides travel corridors, the addition of lighting, and traffic 
noise, could result in changes in behavior of lesser long-nosed bats in the project area.   

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on lesser long-nosed bats: 

• Protect in place (including constructing fencing at 11 locations within or along the ROW to 
minimize or avoid impacts to saguaros), salvage and transplant, or replace all saguaros from the 
project area to within the adjacent ROW.   

o Salvage or transplant affected saguaros on-site at 1:1 ratio, monitor all transplanted 
saguaros for 10 years, and if any transplanted saguaros die within the 10-year monitoring 
period, replace with 4- to 6-foot-tall saguaros at 1:1 ratio.   

• Construct temporary fencing at 10 culvert locations where xeroriparian vegetation is associated 
with potentially jurisdictional Waters of the U.S. to protect and maintain maximum coverage of 
xeroriparian habitat and reduce impacts to sensitive species such as lesser long-nosed bats.   

The FAA has determined the Proposed Action may affect, is not likely to adversely affect the lesser 
long-nosed bat.  The USFWS has concurred with FAA’s determination in their Biological Opinion, dated 
November 14, 2014 (see Appendix E).   

4.4.3.4 Pima Pineapple Cactus 

A measure that would reduce impacts to Pima pineapple cacti was incorporated into the project design: 
the potential material management areas were chosen in soil types that do not provide habitat for Pima 
pineapple cactus within the project area (or within disturbed areas where no Pima pineapple cactus were 
found).  Although these areas have been identified, it is possible that they will not need to be used 
because the new ROW is expected to be able to accommodate all the necessary equipment and materials. 
Finally, conservation measures to curb the introduction and spread of buffelgrass, and other invasive plant 
species, in the project area are proposed.   

Construction activities for the road relocation could result in impacts in the form of mortality of Pima 
pineapple cacti.  Although not a requirement, Pima County will transplant impacted Pima pineapple cacti 
to the adjacent ROW prior to construction.  It is estimated that nine Pima pineapple cacti and 
approximately 70 acres of Pima pineapple cactus habitat would be impacted.  Further, areas of permanent 
disturbance would remove portions of the seed bank; areas of temporary disturbance could alter the seed 

 4-7 Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



Chapter 4.  Environmental Consequences and Mitigation Measures 

bank; and disturbance of soils would change water infiltration, compact soil, and change local site 
conditions.  Although some areas of temporary disturbance could recover, it may take many years before 
full recovery is achieved.  Recently disturbed areas have an increased potential to be invaded by noxious 
weeds (e.g., buffelgrass), which can negatively affect Pima pineapple cactus.  Finally, any individuals 
growing in the project area adjacent to the roadway corridor during construction could experience impacts 
from fugitive dust.  

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on Pima pineapple cacti: 

• Protect in place as many Pima pineapple cacti as possible during construction, including 
constructing fencing at locations within or along the ROW to minimize or avoid impacts to 
individuals.  Additional fencing will be installed within the ROW and drainage easements to 
protect additional Pima pineapple cacti, as needed.   

Pima County proposes the following conservation measures to compensate for the effects of the proposed 
project on Pima pineapple cacti: 

• Purchase 70 acres of mitigation credits for Pima pineapple cactus at Pima County’s Madera 
Highlands/Elephant Head properties mitigation bank.5 

• Salvage and transplant all Pima pineapple cacti that cannot be avoided from the project area to 
within the adjacent ROW and, based on information indicating limited success of transplant 
efforts on other projects, promote project-specific research into viability of transplanting Pima 
pineapple cacti.   

The FAA has determined the Proposed Action may affect, is likely to adversely affect the Pima 
pineapple cactus.  The USFWS has concluded, in their Biological Opinion, dated November 14, 2014, 
that the Proposed Action, including the conservation measures that were incorporated into the project 
design, is not likely to jeopardize the continued existence of the Pima pineapple cactus (see Appendix E).   

4.4.4 Special Status Species 
4.4.4.1 No Action Alternative 

No additional impacts over existing conditions would occur to special status species as a result of the No 
Action Alternative.  

4.4.4.2 Proposed Action 

4.4.4.2.1 Sonoran Desert Tortoise 

Based on SWCA’s search of the AGFD’s HDMS, it was determined that one special status species (also a 
USFWS candidate species), the Sonoran desert tortoise, has a reasonable potential to occur in the project 
area (SWCA 2014a, 2014b).  Some measures that would reduce impacts to the Sonoran desert tortoise 
were incorporated into the project design.  Drainage improvements will be constructed at 17 locations and 
have been designed such that they should accommodate movements of tortoises under the new roadway 

5In March 2006, Pima County Natural Resources, Parks and Recreation completed an agreement with USFWS to establish a new 
Pima pineapple cacti conservation bank on two properties.  These properties are known as Madera Highlands and Elephant Head 
and total 528.7 acres, of which 494.0 acres were available for future mitigation credits for County-owned projects affecting Pima 
pineapple cacti.  Currently, there are more than 460 one-acre credits available for use, and although the acre credits are not 
allocated by location, but rather are total credits available for the established bank, the two locations of the two properties are 
within Pima County.  The Madera Highlands site is located 15.5 miles to the south of the unincorporated Three Points area on 
Highway 286, near milepost 27 at Altar Wash and is approximately 31 miles southwest of the project limits.  The Elephant Head 
site is located 4.5 miles to the east of Interstate 19 near milepost 33 in the unincorporated Canoa Ranch area and is approximately 
22 miles south of the project limits.   
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because they will be of adequate diameter, natural vegetation will be maintained around the culverts, and 
the slopes and composition of the inlets and outlets are gradual and suitable for tortoises.  Finally, 
conservation measures are proposed to curb the introduction and spread of buffelgrass, and other invasive 
plant species, in the project area.   

Construction activities related to the road relocation could result in impacts to this species, which could 
alter the behavior of tortoises in the project area or result in injury or death to individual tortoises.  
Additionally, any individuals present in the project area could experience impacts after the completion of 
the construction activities because of increased noise associated with the roadway.  The removal of 
habitat, and subsequent construction of roads and power lines or light poles, creates habitat for ravens 
(Corvus spp.), which are known predators of Mojave desert tortoises and possibly Sonoran desert 
tortoises (USFWS 2010).  Further, the roadway corridor, an unvegetated strip, may act as a barrier to 
movement of individual tortoises.  Other known impacts of roads on tortoises include threats of increased 
litter associated with increased traffic (USFWS 1998; Walde et al. 2007).  Fires in the desert are 
increasing in frequency owing to the invasion of non-native grasses (e.g., buffelgrass) and forbs, which 
provide levels of fuels not typically found in the desert (Averill-Murray 2000).  The relocation of East 
Hughes Access Road could increase the amount of disturbance in the area and promote the spread of non-
native plant species that provide fuels for fire.  Fires impact desert tortoises by killing them with lethal 
heat or low oxygen levels and may indirectly alter their habitat.  However, as mentioned above, 
conservation measures to curb the introduction and spread of buffelgrass, and other invasive plant species, 
in the project area are proposed.   

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on Sonoran desert tortoises: 

• If any Sonoran desert tortoises are encountered during construction, Pima County shall provide a 
qualified biological monitor on-site during construction activities to ensure that activities stay 
within the designated project area, to evaluate the response of individual tortoises that come near 
the project area, and to ensure implementation of the AGFD’s Guidelines for Handling Sonoran 
Desert Tortoises Encountered on Development Projects (Revised October 23, 2007).   

• The contractor shall cover trenches, or place escape ramps, at the end of the work day.   
The contractor shall inspect trenches at beginning of every work day to ensure that no tortoises, 
or other wildlife, are trapped within trenches.  In the event that wildlife becomes injured or 
trapped (and cannot be freed), AGFD will be contacted.   

• Prior to the start of construction activities, Pima County shall provide awareness training session 
to the on-site construction personnel regarding Sonoran desert tortoise.   

• If any Sonoran desert tortoises are encountered during construction, the contractor shall contact 
Pima County environmental staff and adhere to the AGFD’s Guidelines for Handling Sonoran 
Desert Tortoises Encountered on Development Projects (Revised October 23, 2007).  

The FAA has determined the Proposed Action may impact individual Sonoran desert tortoises, but is not 
likely to result in a trend toward federal listing or loss of viability.  The USFWS did not include the 
Sonoran desert tortoise in their Biological Opinion, dated November 14, 2014 (see Appendix E) because 
this species is a candidate species under the ESA and does not receive regulatory protection under the 
ESA. However, the USFWS is supportive of any actions the project proponents can take to further the 
conservation of this species in the project area and recommends complete implementation of the 
aforementioned conservation measures.   

4.4.4.3 State Protected Native Plants 

The Proposed Action would result in adverse impacts to vegetation within the project area because 
vegetation would be cleared to construct the Proposed Action (SWCA 2014a, 2014b).  Protected Arizona 
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Native Plants (Section 3-901 to 3-916 and Article 11) are present within the project area and would be 
impacted by the project.  Therefore, Pima County shall adhere to the following mitigation measure: 

• Protected native plants within the project area will be impacted by this project.  Therefore, Pima 
County will send the notification to ADA at least 60 calendar days prior to the start of 
construction.   

With the implementation of this mitigation measure, the Proposed Action’s impacts to Protected Arizona 
Native Plants would not be significant.  

4.4.5 Migratory Bird Treaty Act 
4.4.5.1 No Action Alternative 

No additional impacts over existing conditions would occur to migratory birds as a result of the No 
Action Alternative.  

4.4.5.2 Proposed Action 

Because the MBTA of 1918, as amended, provides federal protection to all migratory birds, including 
nests and eggs, if an active nest is observed during any activities related to the project, measures should 
be taken to protect the nest from destruction and to avoid a violation of the MBTA.  Section 1 of the 
Interim Empty Nest Policy of the USFWS, Region 2, states that if the nest is completely inactive at the 
time of destruction or movement, a permit is not required in order to comply with the MBTA.  However, 
unlike the Bald and Golden Eagle Protection Act, there are no specific provisions or permit requirements 
for non-purposeful take; indeed, the intent of the act is to protect migratory birds from purposeful take 
and regulate take where warranted.   

Bird species protected under the MBTA were identified during surveys of the project area in April and 
November 2013 (SWCA 2014b).  Any bird species protected under the MBTA present in the project area 
could be forced to relocate as a result of the Proposed Action.  With appropriate avoidance measures 
taken during construction, impacts to bird species protected under the MBTA would not be significant.   

4.5 Hazardous Materials, Pollution Prevention, and Solid Waste 

4.5.1 No Action Alternative 
The No Action Alternative would not have impacts from hazardous materials.  

4.5.2 Proposed Action 
As stated in Section 3.5, the Phase I Environmental Site Assessment that was completed in September 
2014 (SWCA 2014d) indicates that no known existing hazardous materials concerns are present within 
the project area and no lead-based paint was detected on the road striping on East Hughes Access Road.  
The Phase I Environmental Site Assessment concludes that there is no evidence of RECs in connection 
with the project area.  The illegal trash dump sites with materials that could potentially contain asbestos or 
lead-based paint are not considered RECs and would be disposed of properly prior to construction.   

The construction of the road relocation would require the use of petroleum products and fuels for the 
construction equipment.  These products are stored at contractor maintenance shops and managed in 
accordance with hazardous materials standard operating procedures.  The hazardous and petroleum 
wastes are recycled or disposed of off-site in accordance with federal, state, and local regulations.  All 
regulatory requirements for handling and storage of fuels, oils, and other hazardous materials (such as the 
development of spill prevention plans) would be implemented.  Wastes generated by the Proposed Action 
would be properly disposed of off-site.  No other hazardous materials would be used at the project site.  
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Therefore, with the implementation of BMPs, no impacts from hazardous materials would be anticipated 
as a result of the Proposed Action.   

Prior to construction, reasonable efforts should be made to locate, identify, and remove potentially 
hazardous or contaminated materials and/or solid waste debris, including wildcat dumping within the 
subject property.  Despite these efforts, some of these materials may still be encountered during 
construction of the project and may include suspected hazardous or contaminated materials and/or solid 
waste debris buried beneath the surface. 

Solid waste created by the project during construction would be properly disposed of offsite at the Los 
Reales Landfill, approximately 2 miles to northeast of the project area.  The amount of solid waste 
generated by the construction of the relocated road would not be expected to exacerbate the capacity of 
this landfill.  Once constructed and operational, the relocated East Hughes Access Road would not 
generate additional waste to be disposed of at the Los Reales Landfill. 

4.6 Historical, Architectural, Archaeological, and Cultural Resources 

4.6.1 No Action Alternative 
No historic properties would be affected under the No Action Alternative because no ground-disturbing 
activities would occur.   

4.6.2 Proposed Action 
The FAA provided a copy of the documentation, Cultural Resource Inventory for the Hughes Access 
Road Relocation Project, Pima County, Arizona (SWCA 2014c), that it relied on to make its 
determination of historic properties and finding of effect to the Native American Tribes that requested to 
be consulting parties on the project and to the SHPO. 

The report stated that although there are one archaeological site, two paved roads (South Alvernon Way 
and East Hughes Access Road), and 12 isolated artifacts or small clusters of artifacts are within the APE, 
these properties lack attributes that would make them eligible for the NRHP, and thus do not qualify as 
historic properties as defined in CFR 800.16(l).  The FAA determined there are no historic properties 
listed or eligible for listing in the National Register of Historic Places within the APE.  The FAA finds 
that there are no historic properties affected from the proposed undertaking under 36 CFR § 800.4(d)(1).  
The Arizona State Historic Preservation Officer concurred with FAA’s determination and finding of 
effect by stamp and signature on FAA’s letter on August 29, 2014 (see Appendix B).   

Concurrently, pursuant to 36 CFR 800.2(c)(2), the FAA invited nine federally recognized Native 
American groups in Arizona to participate in the Section 106 process: the Ak-Chin Indian Community, 
Gila River Indian Community, Hopi Tribe, Pascua Yaqui Tribe, Salt River Pima-Maricopa Indian 
Community, San Carlos Apache Tribe, Tohono O’odham Nation, White Mountain Apache Tribe, and 
Yavapai-Apache Nation.  Three tribes responded to the FAA: the Gila River Indian Community and the 
Tohono O’odham Nation requested to be consulting parties on the project and the San Carlos Apache 
Tribe responded that no further consultation on the project was required.   

Mitigation Measures: 

• If previously unidentified cultural resources are encountered during activity related to the 
construction of the project, the contractor shall stop work immediately at that location and shall 
take all reasonable steps to secure the preservation of those resources.  The PCDOT would 
immediately notify the SHPO, the FAA, the TAA, and the appropriate Native American tribes 
regarding the finding, its NRHP eligibility, and the effects of the undertaking on the finding.  

 4-11 Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



Chapter 4.  Environmental Consequences and Mitigation Measures 

• If human remains and/or funerary items are found, Arizona Revised Statutes 41-865 and 41-844 
require that the Arizona State Museum be notified of the discovery, so that cultural groups who 
claim cultural or religious affinity to them can make appropriate arrangements for the repatriation 
and reburial of the remains.   

4.7 Socioeconomic Impacts, Environmental Justice, Children’s 
Environmental Health and Safety Risks 

4.7.1 No Action Alternative 
4.7.1.1 Environmental Justice 

No impacts to minority or low-income populations would occur as a result of the No Action Alternative. 

4.7.1.2 Employment and Economic Activity 

The No Action Alternative would not relocate East Hughes Access Road.  Under this alternative, the 
USAF safety arc used at USAF Plant 44 would still be penetrated by the existing East Hughes Access 
Road.  Raytheon, the tenant using USAF Plant 44, must obtain waivers from the USAF to continue to 
conduct its operations at this facility.  Should the DoD cease issuing waivers for USAF Plant 44’s safety 
arc, Raytheon may terminate operations in Tucson.  Because Raytheon is the largest private employer in 
the Tucson metropolitan area, a significant reduction in current employment levels would result from a 
Raytheon shutdown.  With an average annual salary of $75,000, the economic impact of losing over 
10,000 jobs at Raytheon would translate to over a $750,000,000 direct annual loss to the local economy 
and tax base (Tucson Regional Economic Opportunities 2014).  Indirect loss of employment and 
economic activity would occur to non-Raytheon employees and other businesses that rely on the 
patronage of Raytheon employees or direct business with Raytheon.   

The No Action Alternative would also inhibit future economic activity by restricting the ability of the 
TAA to develop its land for future aerospace, defense, and logistics industries.  Direct effects on TAA 
revenue would occur as a result of the TAA’s inability to effectively develop its land.  Indirect effects on 
TUS revenue would also occur as a result of the opportunity lost of increased use of TUS facilities from 
adjacent potential aerospace and defense industry development.   

The No Action Alternative would constrain Pima County’s ability to meet its regional economic 
development goals of protecting existing jobs at Raytheon, the largest private employer in the Tucson 
metropolitan area, and improving the potential for new jobs by supporting a possible future expansion of 
Raytheon and the growth of aerospace and defense industries in this area.   

4.7.1.3 Children’s Environmental Health and Safety Risks 

There are no residential land uses, daycare centers, preschools, or schools within or adjacent to the 
existing East Hughes Access Road; therefore, the No Action Alternative would not affect children’s 
environmental health and safety risks. 

4.7.1.4 Transportation Resources 

Under the No Action Alternative, no changes to the existing transportation infrastructure would occur.  
The DoD would continue to review whether to issue waivers for continued Raytheon operations because 
East Hughes Access Road would remain within the safety arc of the USAF Plant 44 facilities.  TUS 
operations would not change under the No Action Alternative.   
  

 4-12 Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



Chapter 4.  Environmental Consequences and Mitigation Measures 

4.7.2 Proposed Action 
4.7.2.1 Environmental Justice 

No direct or indirect effects to minority or low-income populations would occur as a result of the 
Proposed Action because the proposed relocation alignment would not occur within or adjacent to any 
residential areas, and no acquisition or displacement of any residences or businesses would occur.  
Indirect impacts of the Proposed Action on minority and low-income populations were also considered 
relative to emissions, water, and surface transportation, which are discussed in separate sections of the 
EA.  The conclusions of the analyses indicate that there would not be any significant impacts on 
emissions, water, or surface transportation.  The closest residential area is approximately 0.5 mile south of 
the proposed relocation alignment.  The proposed relocated East Hughes Access Road will not create 
disproportionate high and adverse impacts to low income and minority populations. 

4.7.2.2 Employment and Economic Activity 

The Proposed Action would have significant long-term beneficial impacts to employment and economic 
activity because the Proposed Action would protect existing employment at Raytheon and would promote 
job growth by supporting the TAA’s and Pima County’s economic development goals.  The Proposed 
Action would protect employment at Raytheon by relocating the road outside the safety arc of the 
adjacent USAF Plant 44 facilities.  Because the relocated road would no longer be in conflict with DoD 
requirements, the existing Raytheon facilities would be secure from being required to shut down 
operations altogether, should the DoD ever decide to not issue the waivers.  Furthermore, relocating the 
road further away from Raytheon would provide additional space for potential Raytheon expansion.   

Regional economic development, in general, increases air traffic, air cargo, and revenue at TUS, and the 
relocation of East Hughes Access Road would support regional economic development on lands under 
authorization of the TAA immediately adjacent to the TUS for industries that use TUS facilities.  TUS 
revenue would potentially increase from the lease of TAA-owned lands.  The increased use of TAA land 
and TUS facilities would generate more revenue for the airport to pursue facility improvements and future 
expansion opportunities.   

4.7.2.3 Children’s Environmental Health and Safety Risks 

There are no residential land uses, daycare centers, preschools, or schools within or adjacent to the 
existing East Hughes Access Road; therefore, the Proposed Action would not affect children’s 
environmental health and safety risks. 

4.7.2.4 Transportation Resources 

The Proposed Action would not have an effect on transportation resources because the relocated road 
would not increase traffic capacity above current levels, and access to adjacent lands would remain open 
during construction.  The DoD would no longer be required to issue waivers for East Hughes Access 
Road because the road would be closed to public access after the construction of the relocated road is 
completed.  Because the relocated road would not be required to obtain waivers from the DoD, this would 
be considered a direct, long-term, beneficial impact.  The Proposed Action would not have an effect on 
airport operations at TUS.  

4.8 Water Quality 

4.8.1 No Action Alternative 
The No Action Alternative would not have impacts to the Upper Santa Cruz and Avra Basin sole source 
aquifer, surface water resources, or groundwater resources.  
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4.8.2 Proposed Action 
4.8.2.1 Sole Source Aquifer 

Based on the depth of groundwater in the project area (109 to 150 feet), the limited depth of ground-
disturbing activities during construction to relocate the road would not reach groundwater levels.  
Therefore, no impacts to the Upper Santa Cruz and Avra Basin sole source aquifer would be anticipated.   

4.8.2.2 Surface Water 

Short-term, direct, adverse impacts would occur to surface waters and Waters of the U.S. from the 
construction of the Proposed Action, which could cause the deposition of fill materials or increased 
sedimentation into the washes or drainage features during construction.  This impact would occur where 
the road relocation crosses the four identified washes and requires the installation of drainage crossing 
structures that help maintain the integrity of the roadways during storm events.  However, installation of 
the drainage structures would be conducted in a manner that has minimal impacts on surface waters to the 
maximum extent practical.  Erosion-control BMPs would be adopted to maintain runoff on-site and would 
minimize the potential for adverse effects on downstream water quality.  With the installation of the 
drainage structures and the implementation of BMPs, the impacts to surface waters would not be 
significant.   

An estimated total of 0.113 acre of permanent impacts to Waters of the U.S. would be expected due to the 
installation of four drainage structures at four separate and complete projects/crossings, and an estimated 
total of 0.019 acre of temporary impacts would be expected due to temporary construction access.  
Drainage improvements will be constructed at 17 locations: 15 crossings with reinforced concrete pipe 
culverts (RCPCs) ranging in size from 24 to 36 inches in diameter and 91 to 302 feet long; and two 
reinforced concrete box culverts (RCBCs) ranging in size from 8 feet by 5 or 6 feet and 95 to 110 feet 
long.  Several drainage structures will also have drop inlets and rip-rap lined outlets.  No riparian habitat 
that would be considered eligible for federal protection occurs within the project area.  A Nationwide 
Permit 14 (linear transportation projects) preconstruction notification was submitted to the USACE on 
April 22, 2014, requesting either a permit verification letter or a written response that a non-notifying 
nationwide permit is sufficient for this project and that no additional in-lieu fees are required because 
there would be no impacts to mature flowering/fruiting saguaros (i.e., lesser long-nosed bat forage plants) 
or Pima pineapple cactus within 50 feet of jurisdictional waters.  On June 13, 2014, the USACE issued a 
Nationwide Permit Verification letter (File Number: SPL-2013-00397-DB) to the PCDOT stating that the 
construction of the proposed project complies with Nationwide Permit 14, provided the construction is 
conducted as described in the permit application (Appendix F).  Other pertinent federal, state, and local 
permits would be obtained for any temporary construction activities and the installation of any permanent 
infrastructure that would occur in jurisdictional drainages.   

The areas in and around these potentially jurisdictional Waters of the U.S. have the potential to support 
species protected by the ESA.  Although no Sonoran desert tortoises were documented as occurring 
within the project area, they may occur within potentially jurisdictional Waters of the U.S.  Pima County 
is proposing species-specific conservation measures for the tortoise (see Section 4.4, Fish, Wildlife, and 
Plants, for details) and has designed culverts for this project that are consistent with the recommendations 
to improve wildlife connectivity in the AGFD’s study of crossing structure designs that facility wildlife 
movements (AGFD 2011) (see SWCA 2014a for details).  Lesser long-nosed bats may use xeroriparian 
areas associated with potentially jurisdictional Waters of the U.S. as movement corridors.  However, 
fencing will be constructed at 10 culvert locations to protect xeroriparian vegetation associated with 
potentially jurisdictional Waters of the U.S. to maintain maximum coverage of xeroriparian habitat and 
reduce impacts to sensitive species such as lesser long-nosed bats, which may use potentially 
jurisdictional Waters of the U.S.  One saguaro, a forage plant for lesser long-nosed bats, was documented 
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as occurring within 50 feet of a potentially jurisdictional Waters of the U.S.  However, this saguaro was 
too small to flower/fruit and hence provide forage for this bat species.   

The Proposed Action would be designed in accordance with proven design standards for roadway 
drainages.  Implementation of BMPs to maintain runoff on-site and minimize erosion during construction 
activities would minimize the potential for adverse effects on downstream water quality.  These BMPs 
would be identified in a SWPPP that would be prepared and implemented in order for the project to 
comply with the current Arizona Pollutant Discharge Elimination System Stormwater Construction 
General Permit (AZG2013-001).  The SWPPP would implement construction of permanent and 
temporary stormwater pollution prevention measures, source control, preservation of natural drainage 
patterns, runoff treatment, flow control, protection to Waters of the U.S., and details on operation and 
maintenance of these control measures for associated conveyance.  Stages of implementation of the 
SWPPP would be:   

• conduct initial staking and marking to identify the areas for construction; 

• fence protected/sensitive areas; 

• remove incipient vegetation and install temporary erosion controls; 

• clear and grub deleterious materials;  

• install structural erosion control measures; 

• conduct on-site earthwork;6  

• stabilize, compact, and/or distribute earth and install any temporary erosion control measures; 

• install utilities and cross drainage and any associated post construction erosion control measures; 

• complete final grading and install permanent seeding and plantings; 

• complete final paving; and 

• remove any remaining temporary erosion control measures.  

Mitigation Measures 

• Contractor shall follow Section 401 general conditions and Section 404 Nationwide Permit 14 
permit, general, and regional conditions.  

• Prepare and implement a SWPPP prior to applicable activities.  Implement BMPs described in the 
SWPPP to reduce erosion.  Consider areas with highly erodible soils when planning the activities 
and incorporate measures such as waddles, aggregate materials, and wetting compounds in the 
erosion-control BMPs.   

• All contractors and personnel will review the PCDOT-approved spill protection plan and 
implement it during project activities.   

• Cease work during heavy rains and do not resume work until conditions are suitable for the 
movement of equipment and materials.   

• Rip-rap should be placed on a layer of geotextile fabric to prevent underlying sediment from 
being washed out through the openings of the rip-rap.   

• Rip-rap should be keyed into the wash/streambed to ensure its stability and effectiveness.   
  

6 Including, but not exclusively limited to, rough grading, excavation, placement of embankments for roads, channels, bridges, 
and driveways to match horizontal and vertical elevations. 
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4.8.2.3 Groundwater 

Based on the groundwater level at 109 to 180 feet below ground surface in the project area and the 
Proposed Action’s maximum depth of ground disturbance of 9 feet, groundwater resources would not be 
impacted by the Proposed Action.  No wells would be impacted by the Proposed Action.   

4.9 Lighting Emissions and Visual Impacts 

4.9.1 No Action Alternative 
Under the No Action Alternative, no increases in lighting emissions or visual impacts would occur. 

4.9.2 Proposed Action 
Alternative 1 – Proposed Action would include the use of low voltage overhead roadway lighting at the 
intersections of East Hughes Access Road with South Hughes Access Road and South Alvernon Way. 
The overhead roadway lighting would use shielding to direct light downward toward the road and 
minimize light going toward the sky.  The addition of the overhead roadway lighting would be consistent 
with the surrounding areas and would not contribute to a significant increase of light emissions.  Potential 
light emission impacts on biological resources are discussed in Section 4.4.  

The construction of Alternative 1 – Proposed Action would change undeveloped desert land into a two-
lane road.  In the context of the surrounding visual landscape of TUS and associated industrial facilities, 
retired and operating materials mining pits, and other roads such as South Nogales Highway and South 
Alvernon Way, the new road would not be considered a significant change from existing visual and 
aesthetic conditions.   

4.10 Natural Resources and Energy Supply 

4.10.1 Overview 
Under the No Action Alternative, existing utilities would not be relocated, and there would be no 
disruption to any services on or off airport property.  In addition, there would be no differences in the 
effects on energy supply or natural resources because no construction activity would occur.  Therefore, 
there would be no adverse effects on natural resources or energy supply under the No Action Alternative. 

The commitment of resources for the Proposed Action includes significant labor, which is generally non-
renewable and irretrievable.  The construction of, and travel to and from, the proposed project site would 
require the consumption of petroleum products and petroleum-based electrical generation provided by the 
local power company.  The Proposed Action Alternative would not increase the amount of nighttime 
lighting within the study area because the low-voltage down-facing lights would be over the intersections 
and not along the length of the relocated East Hughes Access Road.  There would be no significant light 
emissions impacts as a result of the Proposed Action. 

Under the Proposed Action, the construction of the relocated East Hughes Access Road would necessitate 
the usage of electricity, water, and other natural resources.  However, because the relocated road would 
not require the continued use of energy and natural resources after its construction beyond the lighted 
intersections, there would be no long-term operational impacts on natural resources or energy supply.  
This long-term situation would be similar to the No Action Alternative. 
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4.10.2 Thresholds of Significance.   
FAA Order 1050.1E, Section 13.2b, does not identify specific impact thresholds for energy and natural 
resources.  For this EA, impacts on energy supply and natural resources would be considered significant if 
the implementation of the Proposed Action would: 

• Require or result in construction of new electrical power or transmission facilities or expansion of 
existing facilities, which would cause significant environmental effects; 

• Result in a statistically significant increase in fuel consumption caused by changes in aircraft or 
ground vehicle use; 

• Encourage activities that result in the use of large amounts of fuel, water, or energy in a wasteful 
manner; 

• Result in a substantial use of natural resources that are in short supply; or 

• Not include facility improvements that promote renewable energy or consumption, where 
feasible. 

4.10.3 Comparison of the No Action and Proposed Action Alternatives 
4.10.3.1 No Action Alternative 

Under the No Action Alternative, relocation of the East Hughes Access Road would not occur.  
Therefore, the No Action Alternative would not use or impact natural resources and minerals that are 
unusual in nature or are in short supply. 

4.10.3.2 Proposed Action 

The Proposed Action would require the consumption of natural resources and energy to construct and 
operate.  Energy in the form of electricity, gasoline, and diesel fuel would be consumed during 
construction of the Proposed Action.  In addition, Pima County would use water, sand, and gravel in the 
construction process.  However, sufficient supply exists to meet the construction demands, and thus use 
of natural resources that are in short supply is not anticipated. 

Construction of the Proposed Action would involve grading and asphalt pavement to achieve the 
appropriate gradient and surface treatment for the relocated East Hughes Access Road.  Upon completion 
of the Proposed Action, the only natural resources that would be consumed are electricity for the 
intersection street lighting, and gasoline and diesel for the vehicles that use the road.  Lighting demand is 
expected to be minimal, and the existing electrical supplier would be able to meet the demand. 

The Proposed Action would require the consumption of natural resources and energy supply during 
construction and operation.  However, sufficient supply exist to meet the project demands, and the use of 
natural resources in short supply is not anticipated.  Therefore, the Proposed Action Alternative would not 
have a significant impact on natural resources or energy supply. 

4.11 Secondary (Induced) Impacts 
Proposed projects often involve the potential for induced or secondary impacts on surrounding 
communities.  Examples of induced or secondary impacts include shifts in patterns of population 
movement and growth, public service demands, and changes in business and economic activity.  

4.11.1 No Action Alternative 
No immediate shifts in patterns of population movement and growth and public service demands would 
occur under the No Action Alternative because lands adjacent to the relocated East Hughes Access Road 

 4-17 Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



Chapter 4.  Environmental Consequences and Mitigation Measures 

would remain undeveloped.  As stated in Section 4.7 above, there would be significant changes in 
business and economic activity under the No Action Alternative because of potential employment loss at 
Raytheon, indirect business and employment loss at businesses that rely on Raytheon and its employees, 
and the inability to fully develop aerospace and defense industries on TUS properties.  If the DoD stopped 
issuing waivers for East Hughes Access Road and Raytheon closed, a shift in populations would 
potentially occur as the 10,000 employees and other indirectly unemployed workers either relocate to 
other Raytheon facilities out of state or search for employment opportunities elsewhere.   

4.11.2 Proposed Action 
The Proposed Action would not cause an immediate shift in patterns or population and growth and public 
service demands because no specific development plans are proposed for lands adjacent to the road 
relocation.  As stated in Section 4.7 above, there would be significant changes in employment and 
economic activity under the Proposed Action because of the security the project would bring to the 
continued presence of Raytheon and its employees and the potential for the relocated road to make the 
adjacent parcels more conducive to development by aerospace and defense industry businesses.  Should 
the road relocation project contribute to development of the TUS properties and expansion of Raytheon in 
the future, the Proposed Action would contribute to a potential increase in population growth and changes 
in business and economic activity.  Increased economic activity caused by new and/or expanded 
aerospace and defense industry businesses on adjacent lands would lead to the creation of more jobs, 
which, in turn, would lead to more people relocating to the Tucson region.  With population growth and 
increased economic activity, demands for public services such as police and fire response services would 
also increase.  Based on the higher-income salaries typical of aerospace and defense industries, the 
increase in the tax base from the new businesses and employees would likely more than offset the 
increased demand for these public services.   

4.12 Construction Impacts 

4.12.1 No Action Alternative 
No construction activities would occur under the No Action Alternative.  Therefore, no construction-
related impacts would occur as a result of the No Action Alternative.   

4.12.2 Proposed Action 
The Proposed Action’s construction activities would impact air quality, water resources, and 
transportation resources.  These impacts and mitigation measures for these impacts are disclosed in their 
respective sections.   

The Proposed Action would take approximately 6 months to construct and is anticipated to commence in 
spring 2015.  In accordance with Pima County’s Noise Ordinance, construction activities are permissible 
between 5:00 A.M. and 7:00 P.M on weekdays and between 6:00 A.M. and 7:00 P.M. on weekends and 
holidays.  A detailed description of construction activities is provided in Section 2.6.  Prior to 
construction activities, the PCDOT would be required to file an FAA form 7460-1, Notice of Proposed 
Construction or Alteration.  Construction would not be allowed to begin until the FAA has determined 
that the proposed roadway relocation and the construction equipment do not conflict with 14 CFR Part 77 
Imaginary Surfaces.   

Noise would be generated from the operation of heavy construction equipment.  However, the project 
area is not close to any sensitive noise receivers such as residential neighborhoods, schools, or parks.   
The closest residential area to the project area is ¾ mile south of the proposed relocation.  Because 
construction would occur during the daytime on weekdays and far from sensitive noise receivers, no noise 
impacts associated with construction activities would occur.   
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Depth of excavation during construction would not be greater than 9 feet.  Due to the topography, the 
project would be a net borrow operation, meaning that fill material from offsite would be required to 
construct the relocated road.  Borrow sources and waste locations would be determined by the selected 
construction contractor and must conform to all environmental regulations.  

4.13 Cumulative Impacts 
Cumulative impacts can result from individually minor but collectively significant actions taking place 
over a period of time by various agencies (federal, state, and local) or individuals.  Informed decision-
making is served by consideration of cumulative impacts resulting from projects that are proposed, under 
construction, recently completed, or anticipated to be implemented in the reasonably foreseeable future.   

This cumulative impacts analysis summarizes expected environmental effects from the combined impacts 
of past, current, and reasonably foreseeable future activities.  For foreseeable future actions relative to this 
EA, consideration was given to cumulative impacts of other TUS activities and known future construction 
projects for which plans have been submitted to permitting agencies.  Projects that occur beyond 1 mile of 
the project area would not be expected to contribute to a cumulative impact and are generally not 
evaluated further.   

4.13.1 Past Actions 
Past actions that have occurred within the past 5 years in the project area have included the TAA’s 
treatment of buffelgrass with herbicide in 2013 and 2014 within TAA parcels.  This action has had 
beneficial, site-specific, direct impacts because it has been removing an invasive plant species.  The TAA 
also proposed a runway extension project at TUS, but the project was terminated in 2010 to permit the 
TAA to evaluate future needs.  There have been no other significant public or private developments 
within the past 5 years within 1 mile of the Proposed Action.   

4.13.2 Present Actions 
No other projects are currently occurring in the project area.  

4.13.3 Reasonably Foreseeable Future Actions 
The TAA has a few reasonably foreseeable future actions planned that are expected to occur in the next  
5 years near the project area.  The TAA is scheduled to continue to treat buffelgrass with herbicide on 
TAA and COT parcels in summer 2015.  This reasonably foreseeable future action would continue to 
have beneficial, site-specific, direct impacts because it has been removing an invasive plant species.  In 
addition, TAA actions may include the disposal of non-aeronautical lands to the USAF; the USAF would 
use this land primarily for safety buffer against existing USAF operations, but the buffer land would not 
contribute to increased industrial activity at Plant 44.  This reasonably foreseeable future action would 
have no effect because the land would continue to be open space, and future development on that land 
would be subject to NEPA analysis.  The TAA is considering a proposed new runway at TUS and land 
acquisition project.  However, the TAA is still conducting planning efforts for the proposed runway 
project and it is not yet ready to present to FAA for review.  These projects would be the subject of an 
Environmental Impact Statement prepared by the FAA when the proposals are officially submitted to the 
FAA.  Changes to roadway traffic levels may occur should development occur on adjacent properties.  
However, any future projects to address roadway capacity would require separate environmental review 
actions.  Any development of adjacent properties on TAA land would also be subject to separate 
environmental evaluations, if required.  Finally, the TAA anticipates actively marketing non-aeronautical 
land surrounding the project area for industrial development in the next 5 years.  The TUS would benefit 
from this marketing effort and the potential for the airport to receive additional revenue from businesses 
that would use airport services.   
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5 Coordination and Public Involvement 
Agency and public involvement in the NEPA process promotes open communication between the public 
and the government and enhances the ability of the FAA to make an informed decision.  NEPA and 
implementing regulations and procedures from the CEQ direct agencies to make their EAs and 
Environmental Impact Statements available to the public during the decision-making process, before 
actions are taken.  The premise of NEPA is that the quality of federal decisions will be enhanced if 
proponents provide information to the public and involve the public in the planning process.   

5.1 Public and Agency Scoping 
The public involvement process provides the FAA with the opportunity to cooperate with and consider 
state and local views in its decision whether to approve the TUS ALP change and the release of land for 
the sale of ROW on TAA property and its determination of the Proposed Action’s effects on the safe and 
efficient use of airspace.  The PCDOT initiated public involvement for this project by notifying relevant 
federal, state, and local agencies, and private property owners of the Proposed Action in scoping letters 
that were distributed on October 29, 2013, and followed by a 30-day comment period.  The scoping letters 
provided information regarding the Proposed Action and requested input on environmental or other 
concerns they might have regarding the Proposed Action.  Additionally, a website for the project was 
created to provide information to the general public.7  Based on the comments received, no issues were 
identified beyond those that are analyzed in detail in this EA.  A list of adjacent landowners and agencies 
that received scoping letters, comments received, and PCDOT responses to the comments received are 
identified in Table 5-1.   

Table 5-1. October 2013 Public and Agency Scoping 

 Date 
Contacted 

Method of 
Notification Comment Response 

Agency Scoping 

AGFD 10/29/2013 Letter 11/01/2013 letter (Appendix 
G): Recommended 
contacting USFWS for details 
on effects on endangered or 
threatened species and their 
habitat.  

None required.  

USFWS 8/22/2013; 
10/29/2013 

Meeting 
(8/22/2013); 
Letter 
(10/29/2013) 

8/22/2013 email (see 
Appendix G): Requested 
several items be included in 
BA.  

None required. 

Tohono O’odham Nation 10/29/2013 Letter No response received None required 

Pima County 

Regional Flood Control  
District 

10/29/2013 Letter No response received None required 

Sheriff’s Department,  
San Xavier District 

10/29/2013 Letter No response received None required 

PCNRPR 10/29/2013 Letter 10/31/2013 email: 
Department concurs that the 
trails can be easily integrated 
into the realignment project.  

None required.  

7 Available at: http://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=82079. 
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Table 5-1. October 2013 Public and Agency Scoping (Continued) 

 Date 
contacted 

Method of 
notification Comment Response 

Real Property 10/29/2013 Letter No response received None required 

COT 

Department of  
Transportation 

10/29/2013 Letter No response received None required 

Police Department 10/29/2013 Letter No response received None required 

Fire Department 10/29/2013 Letter No response received None required 

Real Estate Program 10/29/2013 Letter No response received None required 

Sunnyside School District 10/29/2013 Letter No response received None required 

SunTran 10/29/2013 Letter No response received None required 

Rural Metro Fire 10/29/2013 Letter No response received None required 

University Medical Center- 
South Campus 

10/29/2013 Letter No response received None required 

USAF 10/29/2013 Letter 11/27/2013 email: Question 
regarding the timing of the 
project and accommodating 
future USAF land use plans 
with the location of the 
entrance road to Raytheon.  

11/27/2013 PCDOT email 
response: PCDOT is aware of 
future USAF land use plans and 
is coordinating with Raytheon.  
The project is unable to alter the 
entrance road to accommodate 
USAF land use plans at this 
time, but the project is being 
designed to minimize the scope 
of work that will be required to 
realign the entrance road in the 
future.  

Air National Guard 10/29/2013 Letter No response received None required 

U.S. Customs and Border 
Patrol 

10/29/2013 Letter No response received None required 

Public Scoping/Coordination 

Six adjacent businesses 
contacted  

10/29/2013 Letter 11/18/2013 Arizona Recycles 
phone call: Question 
regarding whether the project 
would require ROW 
acquisition from adjacent 
private property.  
 
01/13/2014 The Ashton 
Company, Inc., email: 
Question regarding whether 
the project would impacts 
access to their business. 

11/18/2013 PCDOT phone 
response: The project would not 
require ROW acquisition from 
adjacent private property.  
 
 
 
01/13/2014 PCDOT phone 
response: The project would 
include relocation of driveway 
on South Alvernon Way for 
access road to existing 
businesses southeast of 
existing driveway location.  

One  adjacent private  
landowner contacted 

10/29/2013 Letter No response received None required 
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5.2 Draft EA and Notice of Availability 
The FAA will continue to coordinate with Pima County and the TAA, and the Draft EA will be available 
to agencies previously scoped as listed in Table 5-1.  Public involvement will continue with the 
publication of this EA and 30-day public comment period which will end December 30, 2014.  Comments 
from the public and federal, state, and local agencies will be incorporated into the Final EA and included 
in an appendix.  The Notice of Availability for the Draft EA will be published in the Arizona Daily Star 
and The Daily Territorial.  Hard copies of the Draft EA will be available at the following locations: 

 
Joel D. Valdez Main Library,  
101 North Stone Avenue 
Tucson, Arizona 85701  

 
Tucson International Airport Administrative Offices 
7005 South Plumer Avenue 
Tucson, Arizona 85756 

 
FAA Phoenix Airports District Office 
3800 N Central Avenue, Suite 1025,  
Phoenix, Arizona 85012 

 
FAA Western Pacific-Region Office 
Office of the Airports Division 
15000 Aviation Boulevard 
Hawthorne, California 90261  
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6 List of Preparers 
The following is a list of agencies, organizations and persons who contributed in the preparation of this 
Draft EA for the Proposed East Hughes Access Road Relocation project: 

6.1 Tucson International Airport/Tucson Airport Authority 
Jordan Feld, AICP 
Director of Planning and Economic Development 

Responsibilities – Review and coordination with Western-Pacific Region Airports Division 

Eric Roudebush, P.E. 
Director of Environmental Services 

Responsibilities – Review and coordination with Western-Pacific Region Airports Division 

6.2 Pima County 
Dean Papajohn, P.E. 
Civil Engineering Manager, PCDOT 

Karla Reeve-Wise 
Environmental Compliance Officer, Pima County Department of Environmental Quality 

Roger Anyon 
Office of Sustainability and Conservation, Cultural Resources and Historic Preservation Division 

Ursula Nelson 
Director, Pima County Department of Environmental Quality 

Richard Grimaldi 
Deputy Director, Pima County Department of Environmental Quality 

John Moffatt 
Director, Strategic Planning Office  

6.3 SWCA Environmental Consultants 
Angela Barclay, M.S. 
Project Manager/Senior Natural Resources Specialist 

Jonathan Rigg, M.A. 
Environmental Planner 

Lara Mitchell 
Geographic Information System Specialist 
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Chris Query, M.A. 
Geographic Information System Specialist 

Heidi Orcutt-Gachiri, Ph.D. 
Technical Editor 

6.4 Principal Federal Aviation Administration Reviewers: 
David B. Kessler, AICP 
Regional Environmental Protection Specialist, Western-Pacific Region, Airports Division   

Qualifications – M.A. Physical Geography, B.A. Physical Geography (Geology minor).  Mr. Kessler has 
33 years of experience.  Principal FAA Planner/Environmental Protection Specialist responsible for 
detailed FAA evaluation of Environmental Assessments and Environmental Impact Statements as well as 
coordination of comments from federal and state agencies in the FAA’s Western-Pacific Region.  

Responsibilities – Detailed evaluation and review of document for compliance with NEPA  

Peter F. Ciesla  
Regional Environmental Protection Specialist, Western-Pacific Region, Airports Division.  

Qualifications – M.B.A Finance, B.S. Accounting. Mr. Ciesla has over 20 years of environmental 
compliance experience.   

Responsibilities – NEPA review and regulatory agency consultations.  
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7 List of Abbreviations and Acronyms 
Note: All abbreviations cited in this document are listed in alphabetical order.  

  

ACCRI  Aviation Climate Change Research Initiative 

ADA   Arizona Department of Agriculture 

ADEQ  Arizona Department of Environmental Quality 

ADWR  Arizona Department of Water Resources 

AFMAN Air Force Manual 

AGFD  Arizona Game and Fish Department 

ALP  Airport Layout Plan  

APE  area of potential effects 

AZHGIS Arizona Heritage Geographic Information System 

 

BMPs  best management practices 

 

CAA  Clean Air Act 

CEQ   Council on Environmental Quality  

CFR  Code of Federal Regulations 

CO  carbon monoxide 

COT  City of Tucson  

CWA  Clean Water Act 

 

DoD  Department of Defense 

DOE  Department of Energy 

 

EA  Environmental Assessment 

EOs  executive orders 

EPA  Environmental Protection Agency 

ESA  Endangered Species Act 

  

FAA  Federal Aviation Administration 

FR  Federal Register 

 

GAO  Government Accountability Office 
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GHG  greenhouse gas 

HDMS   Heritage Data Management System 

 

ICAO  International Civil Aviation Organization 

 

LMP  Limited Maintenance Plan 

 

MBTA  Migratory Bird Treaty Act of 1918, as amended 

 

NAAQS National Ambient Air Quality Standards 

NASA   National Aeronautics and Space Administration 

NEPA  National Environmental Policy Act of 1969  

NMFS   National Marine Fisheries Service 

NOAA  National Oceanographic and Atmospheric Administration 

NO2  nitrogen dioxide 

NRHP  National Register of Historic Places 

 

O3  ozone 

 

PARTNER  Partnership for AiR Transportation Noise & Emissions Reduction 

Pb   lead 

PCDOT  Pima County Department of Transportation 

PCNRPR  Pima County Natural Resources, Parks and Recreation 

PM2.5  particulate matter, less than 2.5 microns 

PM10  particulate matter, less than 10 microns 

 

RECs  recognized environmental conditions 

RCBCs  reinforced concrete box culverts 

RCPCs  reinforced concrete pipe culverts 

ROW  right-of-way 

 

SHPO   State Historic Preservation Office  

SIP  state implementation plan 

SO2  sulfur dioxide 

SWCA   SWCA Environmental Consultants 
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SWPPP  Stormwater Pollution Prevention Plan 

TAA  Tucson Airport Authority 

TUS  Tucson International Airport 

 

UPRR   Union Pacific Railroad 

USACE U.S. Army Corps of Engineers 

USAF  U.S. Air Force 

USDOT U.S. Department of Transportation  

USFWS U.S. Fish and Wildlife Service 

 

Western Western Area Power Administration 
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APPLICABLE PIMA COUNTY AIR QUALITY CODES 

• Pima County Code 17.16.050; Visibility limiting standard.  Restricts visible fugitive dust 
emissions to leave property boundary lines without taking reasonable dust control measures 
commensurate with the size and scope of the emission source. Dust emissions shall not reach 
20 percent opacity from nonpoint sources when wind speeds are less than 25 miles per hour.  

• Pima County Code 17.16.060; Fugitive dust producing activities.  Restricts fugitive dust 
emissions from land stripping, earthmoving, blasting, trenching, road construction, and other 
operations and activities.  Areas where these operations or activities occur must employ 
adequate dust suppressant measures until the area becomes permanently stabilized by paving, 
landscaping, or otherwise.  No operations or activities shall leave land in such a state that 
fugitive dust emissions would violate visibility standards identified in Pima County Code 
17.16.050. 

• Pima County Code 17.16.080; Vacant lots and open spaces.  Restricts fugitive dust emissions 
from open areas, including driveways, parking areas, vacant lots, dry washes, and riverbeds.  
Good modern practices for earthmoving/excavating activities would be implemented.  These 
include using approved dust suppressants or adhesive soil stabilizers, paving, covering, 
landscaping, continuous wetting, detouring maintenance and repair areas, barring access to 
maintenance and repair areas, or other acceptable means of reducing significant amounts of 
airborne dust.   

• Pima County Code17.16.090; Roads and streets.  Restricts fugitive dust emissions from 
roadways and alleys, including the transportation of materials over those roadways or alleys.  
Dust and other particulates shall be kept to a minimum by employing the following 
techniques: temporary paving, dust suppressants, wetting down of roadways, detouring 
through-traffic, or by other reasonable means.   

• Pima County Code 17.16.100; Particulate materials.  Restricts fugitive dust emissions from 
nonpoint sources associated with operations such as material crushing, screening, handling, 
transporting, or conveying.  No crushing, screening, handling, transporting or conveying of 
materials or other operations likely to result in significant amounts of airborne dust would 
occur without taking reasonable precautions (such as the use of spray bars, wetting agents, 
dust suppressants, covering the load, and hoods to cover maintenance and repair areas) to 
prevent excessive amounts of particulate matter from becoming airborne.   

• Pima County Code 17.16.110; Storage Piles.  Restricts fugitive dust emissions from material 
stacking, piling, or similar storage methods.  Organic or inorganic dust producing material 
would not be stacked, piled, or otherwise stored without taking reasonable precautions to 
reduce excessive amounts of particulate matter from becoming airborne, such as chemical 
stabilization, wetting, or covering.  Stacking and reclaiming machinery used near storage 
piles would be operated at all times to prevent excessive amounts of particulate matter from 
becoming airborne.   

• Pima County Code 17.12.470; Fugitive Dust Activity Permits.  No person shall conduct, 
cause, or allow land stripping, earthmoving, blasting, trenching, or road construction without 
first obtaining an activity permit from the Control Officer. 
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EXECUTIVE SUMMARY 

The Tucson Airport Authority (TAA) and the Pima County Department of Transportation (PCDOT)  
are planning to relocate the existing two-lane section of East Hughes Access Road immediately south of 
Tucson International Airport (TUS) along and south of the existing East Hughes Access Road between 
South Old Nogales Highway and South Alvernon Way within the city of Tucson and unincorporated 
Pima County.  The lands within and adjacent to the project area are owned by the TAA, the City of 
Tucson (COT), the U.S. Air Force (USAF), and Pima County.  The majority of the land needed for the 
proposed Hughes Access Road Relocation Project (proposed project) is owned by the TAA, in 
accordance with the 2012 TUS Master Plan Update (TAA 2013).  To relocate the roadway, right-of-way 
and drainage easements would be acquired from the TAA and the COT.  The land sought from the TAA 
for acquisition by PCDOT is federally obligated because it was acquired by the TAA using Federal 
Aviation Administration (FAA) grants and is shown on the FAA approved Airport Layout Plan (ALP).  
Therefore, the FAA action on the release and the TUS ALP (2014) amendment constitute a federal action 
subject to the Endangered Species Act of 1973 (ESA), as amended.  In addition, a small portion of the 
proposed action would occur on a Pima County roadway easement on lands owned by the TAA, the 
USAF, and the COT.  Small portions of these easements would remain. 

The purpose of this document is to review and analyze the proposed project in sufficient detail to 
determine the extent to which the proposed project may affect federally threatened and endangered 
species and designated or proposed critical habitats protected under the ESA.  The most recent U.S. Fish 
and Wildlife Service (USFWS) species list for Pima County (Appendix A) was reviewed, and on the basis 
of this review, a search of the Heritage Data Management System (Appendix B), and pertinent literature, 
it was determined that two threatened or endangered species have a reasonable potential to occur in the 
project and action areas and thus are included in the biological assessment (BA): lesser long-nosed  
bat (Leptonycteris curasoae yerbabuenae) and Pima pineapple cactus (Coryphantha scheeri var. 
robustispina).  There is no designated or proposed critical habitat for either of these species.  In addition, 
although the Sonoran desert tortoise (Gopherus morafkai) is a candidate for listing and does not currently 
receive protection under the ESA, it is included in this BA because a determination regarding the listing 
of this species is scheduled to be initiated in 2014, with a potential publication date in 2015.   
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INTRODUCTION 

This section describes the proposed project, general location, setting, and consultation history.  This 
biological assessment (BA) was prepared under Title 50 Code of Federal Regulations (CFR) Part 402.  
The most recent U.S. Fish and Wildlife Service (USFWS) species list for Pima County was reviewed 
(Appendix A) (USFWS 2014a).  On the basis of this review, a search of the Heritage Data Management 
System (HDMS) (Appendix B) (HDMS 2013), and pertinent literature, it was determined that two 
threatened or endangered species and one candidate species have a reasonable potential to occur in the 
action area and thus are included in the BA: lesser long-nosed bat (Leptonycteris curasoae yerbabuenae), 
Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Sonoran desert tortoise (Gopherus 

morafkai).  None of these species have designated or proposed critical habitat.  For the remaining species 
listed as threatened or endangered by USFWS for Pima County, the action area is either clearly beyond 
the known geographic or elevational range of these species and/or it does not contain vegetation or 
landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 
2014:Table 2).  

This BA addresses the proposed action, and is prepared in accordance with the legal requirements set 
forth under regulations implementing Section 7 of the Endangered Species Act (ESA).  Section 7 of the 
ESA requires that, through consultation (or conferencing for proposed species) with the USFWS, the 
proposed action not jeopardize the continued existence of any threatened, endangered, or proposed 
species or result in the destruction or adverse modification of critical habitat.  This BA evaluates the 
potential effects of the proposed Hughes Access Road Relocation Project (proposed project) on species 
and critical habitat that are federally listed under the ESA.  Specific project design elements are identified 
that avoid or minimize adverse effects of the proposed project on listed species. 

Airport lands within and adjacent to the project area1 are owned by the Tucson Airport Authority (TAA), 
the City of Tucson (COT), the U.S. Air Force (USAF) property leased to Raytheon, and Pima County 
(Figures 1 and 2).  The Tucson International Airport (TUS) resides on land that the TAA leases from the 
COT.  Approximately 3.0 miles of the 3.9-mile length needed for the new roadway is owned by the TAA.  
To relocate the roadway, right-of-way (ROW) and drainage easements would be acquired from the TAA 
and the COT.  The land sought from the TAA for acquisition by the Pima County Department of 
Transportation (PCDOT) is federally obligated because it was acquired by the TAA using Federal 
Aviation Administration (FAA) Airport Improvement Program grants and is depicted on the FAA 
approved Airport Layout Plan (ALP).  The FAA’s federal actions include approval of a release of federal 
obligations for the land to be used for the relocated road and a change to the ALP.  The FAA, as the lead 
federal agency for the proposed action, is required to assess the effects of the proposed action on species 
listed or proposed for listing under the ESA, as well as on proposed and designated critical habitat.   
An environmental assessment (EA) is also being prepared to evaluate the potential effects for the entire 
roadway as part of the National Environmental Policy Act (NEPA) process. 

Additionally, in order to construct the proposed project, Pima County would require a permit from the 
U.S. Army Corps of Engineers (USACE).  The purpose of the Regulatory Program of the USACE is to 
protect and maintain the navigable capacity of the nation’s waters.  The USACE Regulatory Program is 
committed to protecting the nation’s aquatic resources while allowing reasonable development through 
fair, flexible, and balanced permit decisions.  It is the USACE’s responsibility to evaluate the Clean 
Water Act (CWA) Section 404 permit application for impacts to jurisdictional waters of the United States 
(WUS), including wetlands, and to determine whether to issue a permit for the proposed project.  

                                                      
1 Throughout this EA, the term “project area” refers to the approximately 106 acres representing the construction footprint  
(i.e., area of disturbance) and is discussed in more detail in Chapter 2. 
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Figure 1.  State location map. 
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Figure 2.  Project area map. 
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A pre-construction notification of the intent to use a Nationwide Permit 14 (Linear Transportation 
Projects) of Section 404/401 of the CWA was transmitted to the USACE on April 22, 2014.  On June 13, 
2014, the USACE issued a Nationwide Permit Verification letter (File Number: SPL-2013-00397-DB) to 
the PCDOT stating that the construction of the proposed project complies with Nationwide Permit 14, 
provided the construction is conducted as described in the permit application (Appendix C). 

Proposed Action 

The TAA and the PCDOT are proposing to relocate the existing paved, two-lane, undivided section of 
East Hughes Access Road immediately south of TUS from just east of South Old Nogales Highway to 
South Alvernon Way (see Figures 1 and 2).  The proposed project would construct a new two-lane section 
of East Hughes Access Road approximately 2,500 feet south of the existing alignment, for a total length 
of approximately 3.9 miles, within a 150- to 170-foot-wide roadway corridor.  The proposed project is 
estimated to permanently impact 106 acres.  The project would shift current traffic2 from the existing two-
lane alignment to the new location with two lanes.  Traffic volumes are not anticipated to significantly 
increase on the relocated roadway, so Pima County has determined that maintaining the relocated 
roadway with two lanes is adequate to handle traffic volumes.  The project would change the project area 
from undeveloped land to a two-lane roadway (one lane in each direction). 

The TAA’s and PCDOT’s purpose of the project is to relocate the existing East Hughes Access Road to 
implement the part of the TUS ALP (2014) that calls for the relocation of East Hughes Access Road, to 
support local land use plans and regional economic growth objectives by supporting the development of 
aerospace and defense industry businesses, and to resolve conflicts between current road operations and 
adjacent land uses.  The TAA’s and PCDOT’s need for the project is for the road to be compatible with 
TAA’s and Pima County’s future land use plans and economic growth objectives, to improve revenue and 
revenue diversity at the TUS, and to comply with existing land uses at the adjacent Raytheon facilities.  
The FAA’s statutory mission is to ensure the safe and efficient use of navigable airspace in the United 
States.  The FAA must ensure that the Proposed Action does not impair the safety of aircraft and airport 
operations at the TUS.  The Proposed Action would improve transportation access to and at TUS and 
would support the safe and efficient use of navigable airspace in the United States. 

Acquisition of ROW and drainage easements for land not currently owned by Pima County would be 
required from the TAA (this land is obligated under FAA grant assurances and subject to a land release 
and ALP update approval) and the COT.  The existing alignment of East Hughes Access Road is located 
on a series of ROW easements or leases granted by the TAA, the USAF leased property to Raytheon, and 
the COT.  After East Hughes Access Road is relocated, portions of the existing road that are no longer 
needed would be abandoned or exchanged for like value, and the rights would be restored to original 
grantors (TAA, USAF, and COT).  Land held by the COT is subject to the TAA master lease and would 
not be removed from the TUS ALP (2014).  A small portion of the proposed action is within the existing 
Pima County roadway easement on lands owned by the USAF and the COT, and portions of these 
easements would remain. 

The project’s preliminary estimated cost is $12.7 million.  The project would be completely funded by 
Pima County.  This project is included in the Pima County Economic Development Plan – 2012 to 2014 
(Pima County Board of Supervisors 2012).  Project construction is anticipated to commence in December 
2014, and construction will last approximately 235 days.  

                                                      
2 Average daily traffic is currently estimated at 14,622 vehicles per day. 
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Project Description 

The proposed project also includes the following construction activities (bulleted items below correspond 
to numbered call-outs in Figure 3): 

1. relocation of existing two-lane undivided roadway and tie-back into East Hughes Access 
Road and the extension of South Alvernon Way; 

2. two 11-foot lanes with 10-foot shoulders on either side of the roadway (6 feet paved and  
4 feet graded) (Figure 4); 

3. construction of an approximately 0.4-mile-long entry road to Raytheon (i.e., South Hughes 
Access Road); 

4. tie-back of new South Hughes Access Road into existing South Hughes Access Road  
(i.e., entry road to Raytheon); 

5. stripe obliteration and restriping of South Hughes Access Road on USAF property (i.e., entry 
road to Raytheon); 

6. removal of pavement at tie-backs on the west and east ends to prevent access from the 
relocated East Hughes Access Road to the existing East Hughes Access Road;  

7. construction of turn lanes at the intersections of the relocated East Hughes Access Road with 
South Hughes Access Road, South Country Club Road, and South Alvernon Way; 

8. new traffic signal and low-voltage, directional lighting at the new intersection of East Hughes 
Access Road and South Hughes Access Road; 

9. new flashing traffic signal and low-voltage, directional lighting at the new intersection of 
East Hughes Access Road and South Alvernon Way; 

10. relocation of the T-intersection of East Hughes Access Road and South Country Club Road 
2,500 feet south of the existing location; 

11. relocation of the driveway on South Alvernon Way for the access road to material source pits 
160 feet east of the existing location; 

12. construction of drainage improvements at 17 locations (Appendix D includes locations  
of drainage improvements, typical cross section, plan and profile, and detail graphic); 

13. removal of 4.1 acres of pavement—0.9 acre of existing East Hughes Access Road and South 
Alvernon Way and 3.2 acres of existing wildcat roads; 

14. potential use of approximately 5 acres for material management areas outside new ROW that 
the contractor may use for the storage of equipment and materials during construction;3 and 

15. relocation of overhead utilities (i.e., Tucson Electric Power, CenturyLink, and Comcast).  

                                                      
3 Material management areas are ones that the contractor may use for the storage of equipment during construction. The three 

material management areas each have different land ownership: Pima County, the TAA, and the COT. The material management 
areas were chosen in soil types that do not provide habitat for Pima pineapple cactus within the project area (or within disturbed 
areas where no Pima pineapple cactus were found) and would have minimal impact to saguaros. Although these areas have been 
identified, it is possible that they will not need to be used because the new ROW is expected to be able to accommodate all the 
necessary equipment and materials. 
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Construction Activities 

Project planning would restrict disturbances to within the project area (see Figure 2).  Impacts to existing 
vegetation would be minimized in the following ways: project plans would clearly depict project limits, 
and special provisions would note that contractor must stay within the project limits; initial staking and 
marking during pre-construction survey to clearly define project limits (i.e., ROW and easement 
boundaries) in the field and installation of strategically placed preservation fencing around sensitive 
vegetation (e.g., saguaros, Pima pineapple cactus, and xeroriparian habitat in and near ephemeral 
drainages) prior to commencing construction activities would distinguish areas for construction from 
areas for preservation; and maintenance of existing traffic would be limited to the east and west 
connection points of the project, so the contractor would have more flexible use of the ROW since it does 
not have to be shared with traffic. 

To minimize erosion and sedimentation, and hence stormwater pollution, during and after construction 
activities, a stormwater pollution prevention plan (SWPPP) would be prepared and implemented (see 
“Conservation Measures Incorporated into the Project Design” below).  Stages of implementation of the 
SWPPP would be as follows:  

• conduct initial staking and marking to identify the areas for construction; 

• fence protected/sensitive areas; 

• remove incipient vegetation and install temporary erosion controls; 

• clear and grub deleterious materials; 

• install structural erosion control measures; 

• conduct on-site earthwork;4 

• stabilize, compact, and/or distribute earth and install any temporary erosion-control measures; 

• install utilities and cross drainage and any associated post-construction erosion-control measures; 

• complete final grading and install permanent seeding and plantings; 

• complete final paving; and 

• remove any remaining temporary erosion-control measures. 

Access to the project area would be from the existing East Hughes Access Road or South Alvernon Way. 
No detours are anticipated because the new road alignment does not currently carry traffic, and at least 
one lane on existing roadways will remain open during construction.  Access to all adjacent properties 
would be maintained during construction, and construction activities would be scheduled to avoid 
disrupting activities at the adjacent properties.  
 

                                                      
4 Including but not exclusively limited to rough grading, excavation, and placement of embankments for roads, channels, bridges, 
and driveways to match horizontal and vertical elevations. 
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Figure 3.  Scope of work. 
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Figure 4.  Typical roadway section. 
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Conservation Measures Incorporated into the Project Design 

The following non-species-specific conservation measures have been incorporated into the project design. 

Pima County Responsibilities 

• Protected native plants within the project will be impacted by this project; therefore, Pima 
County will send the notification to the Arizona Department of Agriculture at least 60 
calendar days prior to the start of construction. 

• Pima County shall prepare a SWPPP that meets the requirements of the current Arizona 
Pollutant Discharge Elimination System general permit for Discharge from Construction 
Activities to WUS. 

Pima County Design Responsibilities 

• All disturbed soils that will not be landscaped or otherwise permanently stabilized  
by construction will be seeded using species native to the project vicinity. 

• The new lighting that will be installed at the new East Hughes Access Road and South 
Alvernon Way intersection and the new East Hughes Access Road and South Hughes Access 
Road will be low-voltage, directional lighting. 

• Culverts have been designed consistent with the recommendations to improve wildlife 
connectivity in the Arizona Game and Fish Department’s (AGFD’s) study of crossing 
structure designs that facilitate wildlife movements (AGFD 2011) (see Appendix D). 

Contractor Responsibilities 

• The contractor shall identify and treat noxious and invasive species infestations  
(e.g., buffelgrass) prior to construction consistent with PCDOT’s Special Provision 201-3.04, 
Noxious and Invasive Vegetation. 

• To prevent the introduction of invasive species seeds, all earthmoving and hauling equipment 
shall be washed at the contractor’s storage facility prior to entering the construction site. 

• To prevent invasive species seeds from leaving the site, the contractor shall inspect all 
construction equipment and remove all attached plant/vegetation and soil/mud debris prior  
to leaving the construction site. 

• All disturbed soils that will not be landscaped or otherwise permanently stabilized by 
construction will be seeded using species native to the project vicinity.  This will include 
seeding of approximately 68 acres of disturbed areas with two seed mixes for the first 
application and approximately 17 acres for the second application,5 including areas where 
pavement removal of existing roads would occur. 

• The contractor shall follow the PCDOT’s standard specifications for dust suppression during 
construction (Section 207) and shall obtain an air quality permit for dust from the Pima 
County Department of Environmental Quality. 

• The contractor shall certify that the SWPPP prepared by Pima County meets the requirements 
of the currently Arizona Pollutant Discharge Elimination System general permit for 
Discharge from Construction Activities to WUS. 

                                                      
5 Second seeding application will occur close to the conclusion of the project in areas that have not been previously seeded and/or 
in areas where the first seeding application was not successful. 
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Project Area and Setting 

The project area is defined as all areas in which any ground disturbance would take place as a result of 
the proposed project, including the new ROW, drainage easements, material management areas, areas 
where existing pavement will be removed, and areas for utility relocations, etc., associated with the 
project (see bulleted list in the “Project Description” section for more details).  The project area acreage, 
expected to result in direct impacts owing to project activities, is 106 acres.  The proposed project is 
located along and south of the existing East Hughes Access Road between South Old Nogales Highway 
and South Alvernon Way within the city of Tucson and unincorporated Pima County (see Figures 1 and 
2).  The proposed project is located in Sections 28 and 31–33, Township 15 South, Range 14 East, Gila 
and Salt River Baseline and Meridian, on the 1984 Tucson Southwest, Pima County, Arizona,  
U.S. Geological Survey 7.5-minute topographic series map within the city of Tucson and unincorporated 
Pima County.  The lands within and adjacent to the project area are owned by the TAA, the COT,  
the USAF, and Pima County. 

Action Area 

The action area is defined as the project area plus a larger, surrounding area that may experience direct  
or indirect temporal and spatial impacts from the project.  The action area for this analysis is based on 
1) the project area as described above; and 2) areas outside the project area that may be affected by noise, 
dust, light pollution, and other construction and post-construction activities.  The action areas for the 
lesser long-nosed bat, Pima pineapple cactus, and Sonoran desert tortoise are defined by a 1-mile buffer 
around the project area based on the anticipated effects of the proposed project and discussions with the 
USFWS (personal communication, Scott Richardson, USFWS, 2014).  Temporally, the potential on-site 
and off-site impacts resulting from the proposed project encompass all the activities associated with 
construction and post-construction seeding, and the temporal analysis period includes 12 months of 
project construction. 

USFWS Coordination 

A meeting between Pima County and USFWS was held on August 21, 2013, to discuss the proposed 
project.  The USFWS agreed that two threatened or endangered species (lesser long-nosed bat and Pima 
pineapple cactus) occur or have a reasonable potential to occur in the action area.  On November 27, 
2013, Pima County submitted a draft biological evaluation to and requested technical assistance from 
USFWS related to the proposed action and the potential effects on federally listed species associated with 
the proposed project.  In response to Pima County’s request, on January 16, 2014, USFWS provided a 
technical assistance letter with information on the lesser long-nosed bat, Pima pineapple cactus, and 
Sonoran desert tortoise (Appendix E) (USFWS 2014b). 
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ENVIRONMENTAL SETTING 

Existing Land Uses 

The project area is currently undeveloped but is zoned as general industrial (in Pima County) and as park 
and heavy industrial (in Tucson).  However, there are several urban uses surrounding the project area.  
The lands to the north of the project area are developed and include USAF property under use by 
Raytheon (defense and aerospace systems) and the Tucson International Airport.  The area south was 
previously under use as a sand and gravel mine, and the property to the northeast is still used for sand and 
gravel operations.  The existing East Hughes Access Road has no existing street corridor lighting, but 
there are overhead utilities within the existing street corridor. 

Biophysical Features, Geology and Soils 

The project area is located in the Santa Cruz River valley, which is bounded by the Santa Catalina and 
Tortolita Mountains on the northeast and by the Silverbell Mountains on the southwest, near Tucson.  
The project area elevation ranges between 2,610 and 2,680 feet above mean sea level (amsl).  
The topography is relatively flat (0% to 8%) and gently slopes downward from southeast to northwest. 
Drainages in the area are ephemeral, and stormwater flows in a general northwest direction from Hughes 
Wash and other unnamed washes into the Santa Cruz River (approximately 3.5 miles northwest of the 
project area).  The project area contains numerous soil types, including various combinations of Cave, 
Hantz, Sahuarita, Stagecoach, and Yaqui soils.  In general, these soil types are fine to very gravelly sand 
loams and are characterized as having a mixed-alluvium parent material on fan terraces, alluvial fans, 
swales, or floodplains (U.S. Department of Agriculture 2014). 

Vegetation Communities 

The project area is located within the Arizona Upland subdivision of the Sonoran Desertscrub biotic 
community, as defined by Brown (1994).  Xeroriparian vegetation along and within the ephemeral washes 
is dominated by velvet mesquite (Prosopis velutina) and yellow palo verde (Parkinsonia microphylla) in 
the overstory and whitethorn acacia (Acacia constricta), wolfberry (Lycium sp.), and graythorn (Ziziphus 

obtusifolia) in the midstory.  Vegetation associated with upland areas is relatively undisturbed and is 
dominated by creosote bush (Larrea tridentata var. tridentata).  Other plant species that occur include 
saguaro (Carnegiea gigantea), ocotillo (Fouquieria splendens), cholla (Cylindropuntia spp.), barrel 
cactus (Ferocactus wislizeni), desert zinnia (Zinnia acerosa), desert marigold (Baileya multiradiata), 
paper flower (Psilostrophe cooperi), globemallow (Sphaeralcea sp.), galleta grass (Pleuraphis sp.), bush 
muhly (Muhlenbergia porteri), deergrass (M. rigens), and buffelgrass6 (Pennisetum ciliare).  No aquatic 
habitats (e.g., wetlands, springs, stock tanks, etc.) or broadleaf deciduous riparian vegetation communities 
occur in the project area.  

                                                      
6 This invasive grass species is especially concentrated in the southern portion of TAA property in the vicinity of the proposed 
project. TAA’s buffelgrass eradication plan includes recent surveys (2012 and 2013) and treatments (2013) with herbicide.  
TAA is scheduled to treat buffelgrass on TAA property (including the areas of the existing and proposed East Hughes Access 
Roads) in summer 2014 and 2015 (personal communication from E. Roudebush, TAA, to D. Papajohn, PCDOT, February 2014). 
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FEDERALLY LISTED SPECIES AND DESIGNATED OR 
PROPOSED CRITICAL HABITAT 

This section identifies federally listed species (under the ESA) that may occur or are known to occur in 
the project area.  As previously mentioned, a meeting between Pima County and USFWS was held in 
August 2013 to discuss the proposed project, and it was determined that two threatened or endangered 
species occur or have a reasonable potential to occur in the project area.  In addition, USFWS provided 
technical assistance and agreed that the Sonoran desert tortoise, a candidate species, has reasonable 
potential to occur in the project area. 

Lesser Long-nosed Bat (Leptonycteris curasoae 
yerbabuenae) 

Listing Status  

The lesser long-nosed bat was listed as endangered in 1988 without critical habitat (USFWS 1988),  
and a recovery plan was completed in 1997 (USFWS 1997).  The USFWS recently (September 9, 2013) 
published a 90-day finding in response to a petition that warranted consideration to downlist the species 
to “threatened” based on the analysis and recommendations contained in a 5-year review of the lesser 
long-nosed bat, which indicates that the species may be more abundant than was known at the time of 
listing (USFWS 2013).  USFWS is currently initiating a review of the status of this species to determine 
whether the respective actions of delisting and reclassifying are warranted. 

Recovery Plan 

No recovery units or management areas were developed as part of the 1997 recovery plan; however,  
the plan states that the lesser long-nosed bat will be considered for downlisting to threatened once three 
major maternity roosts and two post-maternity roosts in the United States and three maternity roosts in 
Mexico have remained stable or increased in size for at least 5 years, following the approval of the 
Recovery Team (USFWS 1997).  Following a 5-year review of the status of lesser long-nosed bat, 
USFWS determined that although lesser long-nosed bat populations do not currently meet the definition 
of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities 
of key roost sites (USFWS 2007b). 

Taxonomy 

The lesser long-nosed bat was originally listed as Leptonycteris sanborni, Sanborn’s long-nosed bat 
(USFWS 1988).  Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris 

curasoae.  They further define two subspecies, L. c. curasoae (found in the southern portion of the range) 
and L. c. yerbabuenae (found in the northern portion of the range).  Some researchers support the raising 
of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006).  However, 
USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae.  Information gathered 
during the 5-year status review indicates that additional investigation into the taxonomy of the lesser 
long-nosed bat is warranted (USFWS 2007b). 
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Threats and Limiting Factors 

The primary threats to the lesser long-nosed bat are roost site loss or disturbance and impacts to forage 
availability (USFWS 2007b).  Other threats that have contributed to the current endangered status of the 
species include roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire 
bat (Desmodus rotundus) control, mine closures, forage availability, and the effects of climate change 
(i.e., decreased precipitation and water resources and changes in flowering phenology of forage plants). 

Habitat 

In the United States, suitable lesser long-nosed bat habitat includes desert grasslands and shrublands up to 
the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, 
semidesert grassland, and oak woodland (USFWS 1997).  A suitable day roost, typically a cave or mine, 
is probably the most important habitat requirement.  However, potentially suitable roosts must be within 
reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate 
agave flowers and the nectar, pollen, and fruit produced by columnar cacti).  In Arizona, four species of 
paniculate agaves [Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), 
and amole (A. schotti)] and two columnar cacti [saguaro cactus and organ pipe cactus (Stenocereus 
thurberi)] provide the main food sources for this nectivorous bat.  The columnar cacti occur in lower-
elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-
elevation areas, such as desert grasslands, shrublands, and montane habitats.  Concentrations of food 
resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are 
available during the spring and early summer, whereas blooming agaves are primarily available during 
mid- to late summer (typically from July through early October). 

Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of 
particular importance to the lesser long-nosed bat, as they appear to select areas with evidence of high 
resource abundance in previous years (old floral stalks), suggesting site fidelity to particular agave stands 
(USFWS 2007b).  A reduction in, or further fragmentation of, agave populations could have serious effects 
on bat behavior, forcing individual lesser long-nosed bats to travel farther, to roost in suboptimal situations, 
or to compete with one another for food at remaining plants.  These effects likely would be especially 
evident during years of low flower production, when energy expended by bats is appreciably higher.   
The lesser long-nosed bat is known to fly long distances from occupied roost sites to foraging sites; night 
flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances 
of up to 15 miles, and in Mexico up to 38 miles.  Lesser long-nosed bats have been documented using 
hummingbird feeders many miles away from the closest potential roost site, including during the winter in 
Tucson (Lowery et al. 2009).  Lesser long-nosed bat visitation rates to individual agave plants appear to 
increase as the number of flowering umbels per plant increase and where blooming progresses to mid-
inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 
2007b). 

Lesser long-nosed bats roost in caves and abandoned mines and tunnels (USFWS 1988).  Lesser long-
nosed bats are known to “roost-switch,” possibly in response to forage availability, which makes the 
small number of known roosts potentially significant to the population (USFWS 2007b).  A colony of 
bats may move among several roost sites, and they may require multiple roost sites to meet their foraging 
and reproductive needs (Cole and Wilson 2006).  The lack of, or presence of few, lesser long-nosed bats 
at a roost at one time does not indicate that bat numbers have declined or mean that the roost site is 
insignificant (USFWS 2007b).  The number of known roosts is limited; therefore, the loss of even one 
or two key roost sites could threaten the population. 
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Reproductive Biology 

In Arizona, lesser long-nosed bat roosts are typically occupied from April to as late as early November 
(Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the 
winter (Lowery et al. 2009).  During spring, adult females, most of which are pregnant, arrive in Arizona 
and gather into maternity colonies in the southwestern portion of the state at low elevations near 
concentrations of flowering columnar cacti (USFWS 2007b).  Maternity roosts are generally located in 
natural caves or abandoned mines.  Maternity colonies disband in July and August after the young are 
volant, and adult males arrive to join females and young at the time when there is a decline in food 
resources around maternity roosts.  A coincidental increase in blooming agaves results in most females 
and young moving north and east to late summer roosts, with some moving to higher elevations (up to 
more than 6,000 feet amsl), primarily in southeastern Arizona near high concentrations of blooming 
paniculate agaves, where they feed on the nectar and pollen of agave flowers.  Results of a recent study 
indicate that bats may be more abundant in the Tucson Basin in late summer and fall than in spring and 
early summer (Lowery et al. 2009).  However, dates of these seasonal movements appear to vary from 
one year to the next (USFWS 1997). 

Rangewide Distribution and Abundance 

The lesser long-nosed bat is found from southern Arizona and extreme southwestern New Mexico, through 
western Mexico, and south to El Salvador (USFWS 1997).  There were 17 known major lesser long-nosed 
bat roost sites in Arizona and Mexico in the early 1990s, and 12 major maternity roost sites.  Based on 
surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 
sites and that the maternity roosts were occupied by more than 150,000 bats.  Current population numbers 
of lesser long-nosed bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 
2007b).  Numbers of lesser long-nosed bats at most of the roost sites in both the United States and Mexico 
are stable or increasing.  However, the number of known roost sites has not increased significantly. 

Arizona Distribution and Abundance 

In southern Arizona, lesser long-nosed bat roosts have been found from the Picacho Mountains (Pinal 
County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains 
(Cochise County), and south to the international boundary (USFWS 2008a).  Individuals have also been 
observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale 
(Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo Mountains 
(Hidalgo County) (USFWS 1997).  There are three known lesser long-nosed bat maternity roosts (Copper 
Mountain, Bluebird, and Old Mammon) and approximately 40 total lesser long-nosed bat roosts in 
Arizona (USFWS 2007b).  Population estimates at Arizona roosts (maternity and post-maternity) were 
identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997). 

According to USFWS (2007b), numbers provided do not accurately represent the total number of lesser 
long-nosed bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts 
and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are 
monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring 
experience indicates that developing a definitive population estimate for this species is difficult.  Bats 
found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting 
of some individuals.  Furthermore, the number of lesser long-nosed bats at any given roost fluctuates 
considerably each year and among years. 
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In addition, researchers have found increasing, stable populations at roost sites not identified for 
monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of lesser 
long-nosed bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the 
past 10 years (USFWS 2007b).  Known lesser long-nosed bat maternity roosts are all more than 75 miles 
from the proposed project footprint.  However, known major post-maternity roosts, including Patagonia 
Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several 
small post-maternity roosts are closer. 

Status and Distribution in the Project Area 

SURVEY HISTORY 

No species-specific surveys have been conducted for the purposes of this project.  However, surveys for 
saguaros, a forage plant for this species, were conducted within a 350-acre survey area (hereafter referred 
to as the “survey area”) surrounding the project area in April and November 2013 (300 acres were 
surveyed in April, and an additional 50 acres were surveyed in November) (see Appendix F for maps).  

HABITAT EVALUATION AND SUITABILITY 

The project area occurs in the elevational and geographical range of the lesser long-nosed bat; however, 
there are no reported occurrences of this species within 3 miles of the project area (Arizona Heritage 
Geographic Information System [AZHGIS] 2013), and the project area is not likely to contain any 
potential roosts.  There are no known lesser long-nosed bat maternity roost sites in this portion of the 
Santa Cruz River valley: the closest known active maternity roost is the Old Mammon Mine (Krebbs and 
Petryszyn 2002), located in the Slate Mountains more than 60 miles northwest of the project area.   
The nearest known postmaternity roost is located approximately 20 miles southeast of the project area  
in the Santa Rita Mountains (Buecher et al. 2012; Buecher et al. 2010, 2011; WestLand Resources, Inc. 
2009), and there are others in the Santa Catalina and Rincon Mountains (see Appendix E) (USFWS 
2014b).  The project area is in the Arizona Upland subdivision of the Sonoran Desert scrub biotic 
community and includes vegetation typically found in lesser long-nosed bat habitat.  Although there are 
no agaves in the project area, 254 saguaros of varying sizes were inventoried in the survey area.  Of these 
saguaros, approximately 85 (33%) are at least 8 feet tall and thus are likely to flower/fruit; these may 
provide forage resources for lesser long-nosed bats within the project area.  Forty-one saguaros were 
inventoried within the 106-acre project area, of which 14 (34%) are ≥ 8 feet tall (see Appendix F for 
maps). 

Pima Pineapple Cactus (Coryphantha scheeri  
var. robustispina) 

Listing Status 

Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993), 
without critical habitat.  A 5-year review, completed in 2007, recommended no change to the Pima 
pineapple cactus classification as an endangered species (USFWS 2007a). 

Taxonomy 

Three subspecies are currently recognized within C. robustispina (USFWS 2007a).  The three Pima 
pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina  

(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz Counties) and 



 

17 

northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña 
Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina 

ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and 
Coahuila, Mexico.  Baker (2004) found distinct geographical gaps between Pima pineapple cactus and the 
other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies 
are morphologically coherent within their respective taxa.  The geographical and morphological work 
completed by Baker supports the idea that the subspecific groups within C. robustispina are discrete and 
merit separate taxonomic status as subspecies (USFWS 2007a). 

Threats and Limiting Factors 

Factors that contributed to the listing include habitat loss and degradation, habitat modification and 
fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in 
protecting areas large enough to maintain functioning populations (USFWS 1993).  Residential and 
commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats 
include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, 
grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 
1993, 2007a, 2008b).  Habitat in the southern portion of the Altar Valley is now dominated by Lehmann 
lovegrass (Eragrostis lehmanniana), and it is hypothesized that fire-induced mortality of Pima pineapple 
cactus increases with Lehmann lovegrass density (USFWS 2007a).  Buffelgrass, a nonnative grass, is now 
common in vacant areas in the city of Tucson and along roadsides, notably in the ROWs along Interstate 
10 and State Route 86, and may also pose a threat to Pima pineapple cactus. 

Recent studies have demonstrated that transplanted individuals have low levels of survival, and past 
efforts have had only limited success.  Therefore, transplanting Pima pineapple cactus may not contribute 
significantly to the overall population and is not considered a viable conservation measure. 
Landownership patterns within the range of this species in Arizona complicate the protection of habitat 
for and individuals of this species: approximately 10% of potential habitat is on federal land (most of 
which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, 
state, and private lands (USFWS 2012a).  Finally, the effects of climate change (i.e., decreased 
precipitation and water resources) may result in changes in flowering phenology of these plants. 

Habitat 

In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran 
desertscrub (Arizona Upland subdivision) or semidesert grassland, or a combination of the two, and it is 
often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia 

sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a).  Within 
its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the 
tops (upland areas) of alluvial bajadas at elevations between 2,360 and 4,000 feet amsl (USFWS 2007a, 
2008b).  Pima pineapple cactus occurs in shallow to deep, silty to rocky soils, with a preference for silty 
to gravelly deep alluvial soils, which are primarily composed of granitic parent materials and contain little 
rock or clay components (Ecosphere Environmental Services, Inc. 1992; Mills 1991; Phillips et al. 1981). 

Reproductive Biology 

Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a).  Recruitment 
may be triggered by the quality and timing of precipitation and possibly temperature.  However, there is 
little evidence to support this claim.  A recent study of pollination concluded that the major pollinator is 
Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate 
out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in 
order to facilitate effective pollination (USFWS 2007a) or 300 to 3,000 feet of each other to facilitate 
effective pollination (McDonald 2005; McDonald and McPherson 2005).  The sole presence of Pima 
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pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when 
other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also 
pollinate other species of native cacti such as cholla, prickly pear (Opuntia spp.), barrel cactus, hedgehog 
(Echinocereus spp.), saguaro, and beehive (other Coryphantha spp.). 

The fruit is green, ellipsoid, succulent, sweet, and indehiscent, and is eaten and dispersed by a variety  
of small to medium animals (e.g., rabbits, rodents, birds, and insects).  However, it is unknown how 
successful they are at dispersing the seeds of this cactus (Ecosphere Environmental Services, Inc. 1992; 
McDonald 2005; Roller 1996).  Potential distances of Pima pineapple cactus seed dispersal are unknown.  
Therefore, the amount of genetic information exchanged between physically distant Pima pineapple 
cactus subpopulations is also unknown. 

Rangewide Distribution and Abundance 

Pima pineapple cactus occurs in southeast Arizona and northern Sonora, Mexico.  However, no 
significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to 
measure abundance and population trends for this species (USFWS 2007a).  A recent Pima pineapple 
cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year 
review effort for the species (WestLand Resources, Inc. 2004).  However, this estimate was not 
considered reliable because of numerous issues (USFWS 2007a).  There are distinct geographic gaps 
between the distribution of this subspecies and that of the nearest subspecies in New Mexico. 

Arizona Distribution and Abundance 

In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz Counties, distributed 
at very low densities throughout the Altar and Santa Cruz Valleys between the Baboquivari Mountains to 
the west and the Santa Rita Mountains to the east (USFWS 2007a).  The USFWS does not know how 
many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed 
historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz Counties 
are currently unoccupied by this species (USFWS 2007a, 2009).  Conservation banks have been 
established for this species: in the Altar Valley and south of Green Valley, 530 acres are under 
conservation easement by Pima County; and there are 131.6 acres in the Palo Alto Ranch Conservation 
Bank on a private ranch in the Altar Valley.  Additionally, there are other blocks of land that have been 
set aside or that are under conservation easements and are managed specifically for this species (USFWS 
2010a). 

Status and Distribution in the Project Area 

SURVEY HISTORY 

In April and November 2013, SWCA conducted a pedestrian survey for Pima pineapple cactus within the 
350-acre survey area surrounding (and including) the project area (300 acres were surveyed in April, and 
an additional 50 acres were surveyed in November) in accordance with the survey protocol recommended 
by USFWS.  Survey coverage was accomplished using a modification of the Pima pineapple cactus 
survey techniques in which surveyors spaced approximately 6 m apart made one pass over suitable areas 
within the survey area surrounding the project area.  Thirty Pima pineapple cacti were detected during 
these surveys (and while conducting other surveys in the project area [i.e., native plant and Sonoran desert 
tortoise]), of which nine are within the project area (see Appendix G for data and maps). 
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HABITAT EVALUATION AND SUITABILITY 

The project area lies within the current distribution (USFWS 2008b) and elevational range of Pima 
pineapple cactus (USFWS 2005), there are reported occurrences of this species within 3 miles of the 
project area (AZHGIS 2013), and individuals were detected during the survey of the project area.  
Further, the project area contains the following plant species associated with Pima pineapple cactus: 
mesquite, creosote bush, cholla, and barrel cactus.  Finally, the soils and slopes in the project are typical 
of those found in Pima pineapple cactus habitat, and the project area is in the Arizona Upland subdivision 
of the Sonoran Desertscrub biotic community, as defined by Brown (1994).  Within the project area, Pima 
pineapple cactus is found growing in two soil types: Sahuarita soils, Mohave Soils, and urban land with 
1% to 5% slopes; and Stagecoach-Sahuarita Association with 1% to 8% slopes.  There are approximately 
250 acres of these soils types (i.e., Pima pineapple cactus habitat) within the survey area that was 
surveyed for this species and approximately 70 acres of Pima pineapple cactus habitat within the 106-acre 
project area (see Appendix G for maps). 

Sonoran Desert Tortoise (Gopherus morafkai) 

Listing Status  

The Mojave population (west and north of the Colorado River) was listed as threatened under the ESA on 
April 2, 1990 (USFWS 1990).  In 1991, the USFWS ruled that listing the Sonoran population (also G. 

agassizii at the time) (south and east of the Colorado River) was not warranted (USFWS 1991).  After an 
extensive status review of the Sonoran desert tortoise, the USFWS determined in December 2010 that the 
population warrants protection under the ESA but is precluded by the need to address other higher 
priorities, so the species was added to the list of candidates for ESA protection (USFWS 2010b).   
A determination regarding the listing of this species is scheduled to be initiated in 2014, with a potential 
publication date in 2015 (see Appendix E) (USFWS 2014b). 

Taxonomy 

A recent study of DNA evidence and biological and geographical distinctions has determined that the 
desert tortoise (G. agassizii), which was thought to be one species for the past 150 years, now includes 
two separate and distinct species (Murphy et al. 2011): tortoises west and east of the Colorado River are 
two separate species.  The newly recognized species has been named Morafka’s desert tortoise (also 
referred to as Sonoran desert tortoise) (G. morafkai) and represents populations naturally found east and 
south of the Colorado River, from Arizona extending into Mexico, where as the originally recognized 
species, the Agassiz’s desert tortoise (also referred to Mohave desert tortoise) (G. agassizii) is found west 
and north of the Colorado River in Utah, Nevada, northern Arizona, and California. 

Threats and Limiting Factors 

In the early 1980s, an upper respiratory tract disease began to cause a notable population decline of the 
desert tortoise in Arizona, California, and Nevada (Arizona Interagency Desert Tortoise Team [AIDTT] 
2000).  Additional threats to the desert tortoise include: “nonnative plant species invasions and altered fire 
regimes; urban and agricultural development; barriers to dispersal and genetic exchange; off-highway 
vehicles; roads and highways; historical ironwood and mesquite tree harvest in Mexico; improper 
livestock grazing (predominantly in Mexico); undocumented human immigration and interdiction 
activities; illegal collection; predation from feral dogs; human depredation and vandalism” (USFWS 
2012b); and climate change (i.e., decreased precipitation and water resources and increased 
evapotranspiration) (Lenart 2007). 
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Habitat 

The Sonoran desert tortoise occurs primarily on rocky slopes and bajadas, at elevations below 7,800 feet 
amsl (HDMS 2013; USFWS 2014a).  The species is most often found in paloverde-mixed cacti 
associations, and it may occur, but is less likely to occur, in desert grassland, juniper woodland, and 
interior chaparral habitats, and even pine communities (Averill-Murray and Klug 2000).  Desert tortoises 
have flattened front limbs adapted for digging underground burrows to escape the heat in the summer and 
the cold in the winter (AIDTT 2000): adequate shelter is one of the most important habitat features of 
tortoises in the Sonoran Desert (HDMS 2013).  Tortoises require loose soil to excavate (usually shallow) 
burrows below rocks and boulders, but they may also use rock crevices.  Occasionally, they burrow under 
vegetation; less often, they dig soil burrows on more or less open slopes.  They also use caliche caves in 
incised wash banks.  They will also rest directly under live or dead vegetation without constructing a 
burrow.  Washes and valley bottoms may be used for dispersal in some areas (USFWS 2013).  Sonoran 
desert tortoises eat a variety of annual and perennial grasses, forbs, and succulents, including dicot 
annuals, grasses, herbaceous perennials, trees and shrubs, subshrubs/woody vines, and succulents (HDMS 
2013). 

Reproductive Biology 

The desert tortoise is a land-dwelling, herbivorous turtle with a brown shell (carapace) ranging from 8 to 
15 inches long (HDMS 2013; USFWS 2014).  They reach sexual maturity at 10 to 20 years of age and 
mate during the summer monsoon season; females usually lay one clutch containing 3 to 12 (usually 6) 
eggs (HDMS 2013).  Females lay their eggs inside burrows that have adequate soil development and 
usually remain at the nest to defend the eggs against predators.  More females reproduce in years with 
more recent rainfall and vegetation available for forage. 

Rangewide Distribution and Abundance 

The Sonoran desert tortoise is found east and south of the Colorado River, from Arizona extending into 
Mexico (Murphy et al. 2011). 

Arizona Distribution and Abundance 

Historically, this species was found in suitable habitat south and east of the Colorado River in Arizona in 
every county except for Navajo, Apache, Coconino, and Greenlee (USFWS 2012b).  The Sonoran desert 
tortoise has been documented as far northwest as locations near Pearce Ferry in Mojave County, to the 
south to Mexico, and at many scattered locations in between (AIDTT 2000).  The northeasternmost 
Sonoran desert tortoise records in Arizona are from along the Salt River near Roosevelt Lake in Gila 
County; the easternmost substantial Sonoran desert tortoise populations have been documented in the 
middle San Pedro River drainage in Cochise County; and Sonoran desert tortoises have been found as far 
southwest as the Barry M. Goldwater Range, Yuma Proving Ground, and the Cabeza Prieta National 
Wildlife Refuge (HDMS 2013). 

Status and Distribution in the Project Area 

SURVEY HISTORY 

In accordance with AGFD (2010) and AIDTT (Averill-Murray 2000) guidance, species-specific surveys 
were conducted for the purposes of this project within the 106-acre project area in during the cooler 
morning hours in mid-June 2014.  No desert tortoise individuals, tracks, or scat were noted during these 
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surveys or during other site visits, including during intensive Pima pineapple cactus and saguaro surveys 
in the survey area in and surrounding the project area in April and November 2013.  

HABITAT EVALUATION AND SUITABILITY 

The project area is in the Arizona Upland subdivision of the Sonoran Desertscrub biotic community,  
as defined by Brown (1994).  Vegetation in the project area includes mesquite, palo verde, and saguaro 
in the overstory; creosote bush, acacia, and Lycium sp. in the midstory; and barrel cactus, desert zinnia, 
desert marigold, paper flower, globemallow, and grasses in the understory.  Soils in the project area are 
fine to very gravelly sand loams on fan terraces, alluvial fans, swales, or floodplains and have slopes of 
0% to 8%.  It is possible that individuals of this species could breed, forage, and disperse within the 
project area because it occurs in the elevational and species’ range of the desert tortoise, and the soils and 
vegetation in the project area may provide habitat for this species.  However, there are no reported 
occurrences of this species within 3 miles of the project area (AZHGIS 2013), and no desert tortoise 
individuals, tracks, or scat were noted during surveys for this species or during other site visits within the 
project area. 
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EFFECTS ANALYSIS 

The primary purpose of this BA is to determine the character of the effects, if any, on the species present 
in the action area.  As noted in the USFWS Consultation Handbook (USFWS and National Marine 
Fisheries Service 1998:xvi), “no effect” determinations are appropriate where the proposed project will 
not affect a listed species or designated critical habitat.  Where species are not present in the action area 
and no effects are reasonably certain to occur on the species, “no effect” is the appropriate determination 
for the site.  The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” 
determination is appropriate where effects on listed species are “expected to be discountable, 
insignificant, or completely beneficial” (USFWS and National Marine Fisheries Service 1998:xv–xvi).  
The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and 
should never reach the scale where take occurs” (USFWS and National Marine Fisheries Service 1998:3–
12).  Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated 
take is likely to occur as a result of the proposed project, the appropriate determination is “may affect, 
likely to adversely affect” (USFWS and National Marine Fisheries Service 1998:xv–xv). 

The standard for determining whether or not an effect should be considered in the effects analysis is 
whether such effect is “reasonably certain to occur” (see 50 CFR § 402.02, “Interagency Cooperation;” 
Final Rule, 51 Federal Register 19926, 1993–19934 [June 3, 1986]).  Only those effects that are 
reasonably certain to occur are relevant to the effects analysis.  That an effect is possible does not meet 
this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration 
under ESA Section 7.  The effects analysis must address the direct, indirect, interrelated, interdependent, 
and cumulative effects of an action. 

In order to conduct an effects analysis for biological resources, there are many resource impacts to 
consider, in addition to those within the project area.  These include effects of habitat removal, noise, 
lighting, and air quality that could occur resulting from the proposed project.  The temporal analysis 
period for direct impacts range from long term or permanent for habitat removal, relocated traffic noise, 
and lighting to short term (i.e., 12 months of construction) for construction noise and air quality impacts.  
Indirect effects are “those effects that are caused by or will result from the proposed action and are later in 
time, but are still reasonably certain to occur,” and cumulative effects are “those effects of future State or 
private activities, not involving Federal activities, that are reasonably certain to occur within the action 
area of the Federal action subject to consultation” (USFWS and National Marine Fisheries Service 
1998:xiii).  Future road maintenance, development, and other various activities in the action area, 
combined with the expected effects from the proposed project, could cumulatively contribute to impacts 
such as loss or fragmentation of habitat, noise, air, and light pollution. 

The proposed Hughes Access Road Relocation Project would change the project area from undeveloped 
land to a two-lane roadway and is estimated to permanently impact 106 acres.  Of this area, 
approximately 68 acres will be reseeded with an application of two seed mixes and approximately 17 
acres will receive a second application of seed,7 including the approximately 4 acres where pavement 
removal of existing roads will occur upon completion of construction of the project.  Included in the 
estimated 106 acres of permanent impacts, up to approximately 5 acres may be used as material 
management areas.  Protected Arizona Native Plants (Section 3-901 to 3-916 and Article 11) are present 
within the project area and will be impacted by the project; saguaros and Pima pineapple cacti will be 
transplanted on-site, and other protected plants will be available for salvage.  The proposed project would 

                                                      
7 Second seeding application will occur close to the conclusion of the project in areas that have not been previously seeded 

and/or in areas where the first seeding application was not successful. 
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shift current traffic8 from the existing alignment to the new location.  The relocated roadway is not 
designed to accommodate increased traffic capacity.  Thus, traffic volumes are not anticipated to increase 
on the relocated roadway.  Future land development on the TAA land that may increase traffic in the area 
would be subject to separate environmental review actions. 

There are potentially jurisdictional WUS in the project area, and a pre-construction notification of the 
intent to use a Nationwide Permit 14 (Linear Transportation Projects) of Section 404/401 of the CWA 
was transmitted to the USACE on April 22, 2014.  On June 13, 2014, the USACE issued a Nationwide 
Permit Verification letter (File Number: SPL-2013-00397-DB) stating that the construction of the 
proposed project complies with Nationwide Permit 14 to the PCDOT, provided the construction is 
conducted as described in the permit application (Appendix C).  Drainage improvements will be 
constructed at 17 locations will consist of 15 crossings with reinforced concrete pipe culverts (RCPCs) 
ranging in size from 24 to 36 inches in diameter and 91 to 302 feet long and two reinforced concrete box 
culverts (RCBCs) ranging in size from 8 feet by 5 or 6 feet and 95 to 110 feet long (see Appendix D).  
Several drainage structures will also have drop inlets and rip-rap lined outlets.  The project is expected  
to impact four WUS, and permanent impacts will be attributable to four separate and complete 
projects/crossings.  Total impacts (temporary and permanent) are currently estimated at 0.051 acre, 0.025 
acre, 0.027 acre, and 0.029 acre.  These culverts have been designed to balance effective drainage and 
minimal impacts to vegetation and sensitive species within the project area.  The need for access to 
drainages to construct improvements will result in minimal impacts that will be restricted to the ROW or 
the drainage easements because of the flat topography and the narrow, shallow washes. 

The areas in and around these potentially jurisdictional WUS have the potential to support species 
protected by the ESA.  No Pima pineapple cacti were documented as occurring within 50 feet of any 
potentially jurisdictional WUS.  No Sonoran desert tortoises were documented as occurring within the 
project area; however, they may pass through the project area within potentially jurisdictional WUS.  
Pima County is proposing species-specific conservation measures for the tortoise (see Sonoran desert 
tortoise section for details) and has designed culverts for this project that are consistent with the 
recommendations to improve wildlife connectivity in the AGFD’s study of crossing structure designs that 
facility wildlife movements (AGFD 2011).  Specifically, according to the AGFD’s recommendations: 

• two-lane roadways are more conducive to facilitating wildlife crossing than four-lane 
roadways (this project will be a two-lane roadway); 

• culverts should have a 36-inch minimum diameter pipes or box culverts (this project would 
include eight RCPC crossings [more than half of the 15 RCPC crossings] with 36-inch-
diameters and two RCBCs that are 8 feet by 5 or 6 feet);  

• natural vegetation should be maintained around either side of culverts (see discussion in 
above paragraph); 

• drop inlets should have ramp entrances (the steepest drop inlets for the RCBCs are 2% top, 
2.5:1 to 3.3:1 ramps, and 5% bottom, and the 15 RCPCs have 2% top, 4:1 ramps, and 2% 
bottom, all of which are moderate slopes and should be negotiable by tortoises [see Appendix 
D for culvert locations, typical cross section, plan and profile, and detail graphics for RCPCs 
and RCBCs]); and 

• outlets should not have deadfall zones due to head cutting (for this project, rock rip-rap would 
be placed on the outlets; tortoises should be able to maneuver on this surface because they are 
used to rocky slopes, and the grade on the culverts is 0.10 % to 0.30%). 

                                                      
8 Average daily traffic is currently estimated at 14,622 vehicles per day. 



 

24 

Lesser long-nosed bats may use riparian areas associated with potentially jurisdictional WUS as 
movement corridors.  Fencing will be constructed at 10 culvert locations to protect xeroriparian 
vegetation associated with potentially jurisdictional WUS to maintain maximum coverage of xeroriparian 
habitat and reduce impacts to sensitive species such as lesser long-nosed bats that may use potentially 
jurisdictional WUS.  One saguaro, a forage plant for lesser long-nosed bats, was documented as occurring 
within 50 feet of a potentially jurisdictional WUS.  However, this saguaro was too small to flower/fruit 
and hence provide forage for this bat species. 

One or more acres of soil will be disturbed to construct this project; therefore, a CWA Section 402 permit 
(National Pollutant Discharge Elimination System) will be applied for through the Arizona Department of 
Environmental Quality’s (ADEQ’s) General Construction Permit, and a SWPPP will be created and 
implemented.  In order to minimize impacts to threatened and endangered species as well as on the 
natural hydrologic cycle from the construction of impervious surfaces, such as reductions in infiltration 
and increases in surface runoff, amplified volumes and velocity of runoff, and increased likelihood of 
flash floods and erosion, this project has included stormwater planning in its design.  The SWPPP will 
comply with ADEQ’s Arizona Pollutant Discharge Elimination System Stormwater Construction General 
Permit (AZG2013-001) and will implement construction of permanent and temporary stormwater 
pollution prevention measures, source control, preservation of natural drainage patterns, runoff treatment, 
flow control, protection to WUS, and details on operations and maintenance of these control measures for 
associated conveyances. 

Species 

In addition to the conservation measures incorporated into the project design as identified above, species-
specific conservation measures that will benefit listed species are summarized below by species. 

Lesser Long-nosed Bat 

SPECIES-SPECIFIC CONSERVATION MEASURES 

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on lesser long-nosed bats: 

• Protect in place (including constructing fencing at 11 locations within or along the ROW to 
minimize or avoid impacts to saguaros), salvage and transplant, or replace all saguaros from 
the project area to within the adjacent ROW. 

◦ Salvage or transplant affected saguaros on-site at 1:1 ratio, monitor all transplanted 
saguaros for 10 years, and if any transplanted saguaros die within the 10-year monitoring 
period, replace with 4- to 6-foot-tall saguaros at 1:1 ratio. 

• Construct temporary fencing at 10 culvert locations where xeroriparian vegetation is 
associated with potentially jurisdictional WUS to protect and maintain maximum coverage of 
xeroriparian habitat and reduce impacts to sensitive species such as lesser long-nosed bats. 

DIRECT AND INDIRECT EFFECTS 

Direct effects are caused by the action and occur at the same time and in the same place as the action.  
Construction activities for the road relocation are not likely to result in direct effects in the form of 
mortality or noise impacts to the lesser long-nosed bat in the project area because construction activities 
are most likely to occur during the day when this species is not likely to be present in the project area.  
Further, direct effects are not anticipated because roosting habitat (i.e., caves, mine, crevices, etc.) is not 
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likely to be located within the project area.  Direct impacts to lesser long-nosed bats within the action area 
but outside the project area are also not likely to occur. 

Indirect effects are caused by the action and are later in time but are reasonably certain to occur.  Indirect 
effects on the lesser long-nosed bat could occur on their habitat as a result of removing forage plants  
(i.e., approximately 41 saguaros, of which 14 are mature enough to flower/fruit) from the project area to 
construct the project.  The indirect effects from increased habitat removal, including the removal of wash 
habitat that provides travel corridors, the addition of lighting, and traffic noise could result in changes in 
behavior of lesser long-nosed bats in the project area such as habitat use, timing of activity patterns, inter- 
and intra-specific communication, foraging efficiency and success, reproductive success, and predator-
prey relationships (Gordon and Uetz 2012; Grubb and King 1991; Herrera-Montes and Aide 2011; Pater 
et al. 2009; Slabbekoorn and Ripmeester 2008; USFWS 2012c; Weisenberger et al. 1996). 

These direct and indirect effects within the project and action areas are likely to be insignificant (i.e., only 
41 saguaros occur within the project area, and there are an additional 213 saguaros in the survey area 
surrounding the project area) and discountable (roosting habitat is not likely to be located within the 
project area) for the following reasons: the distance from the proposed project area to the nearest known 
maternity roost; there are no agaves in the project area; saguaros will be protected in place or salvaged 
and transplanted and mitigated at a 1:1 ratio (in accordance with the Environmentally Sensitive Roadway 
Design Guidelines, PCDOT Roadway Design Manual [PCDOT 2013]) (including monitoring of all 
transplanted saguaros for 10 years, and if any transplanted saguaros die within 10-year monitoring period, 
replacement with 4- to 6-foot-tall saguaros at 1:1 ratio); temporary fencing (4-feet tall) would be 
constructed at 10 culvert locations to maintain maximum coverage of xeroriparian habitat and reduce 
impacts to this species (although there are a total of 17 culvert locations, only 10 culvert locations are 
called out for protective fencing based on vegetation densities at those locations); new street lighting will 
only be installed at two locations and will use low-voltage, directional lighting.  Thus, the measures to 
retain only essential lighting on the relocated roadway was made to avoid and minimize any potential 
effects from roadway lighting; and traffic volumes on the relocated roadway are not anticipated to 
increase from the volumes on the existing alignment. 

INTERRELATED AND INTERDEPENDENT ACTIONS 

Interrelated actions are those that are part of a larger action and depend on the larger action for their 
justification.  There are no interrelated actions that are expected to affect the lesser long-nosed bat as a 
result of this project.  Interdependent actions are those that have no significant independent utility apart 
from the action under consideration.  An interdependent action of the construction of this project is the 
maintenance (e.g., weed removal and eradication, and other maintenance activities) of the ROW within 
the project area.  Maintenance of the relocated roadway’s ROW is not likely to negatively affect the lesser 
long-nosed bat because maintenance activities would occur during daytime hours when this species is not 
likely to be present, and weed removal (e.g., buffelgrass) is likely to benefit lesser long-nosed bat habitat 
and forage species (i.e., saguaros) in the project area.  As previously mentioned, the contractor shall 
identify and treat noxious and invasive species infestations (e.g., buffelgrass) prior to construction.  
Further, to prevent the introduction of invasive species seeds, all earthmoving and hauling equipment 
shall be washed at the contractor’s storage facility prior to entering the construction site, and to prevent 
invasive species seeds from leaving the site, the contractor shall inspect all construction equipment and 
remove all attached plant/vegetation and soil/mud debris prior to leaving the construction site.  
Additionally, the TUS is scheduled to treat buffelgrass on TUS-operated property, including the areas of 
the existing and proposed East Hughes Access Roads, in summer 2014 and 2015.9 

                                                      
9 These activities are not included in the proposed project (i.e., Hughes Access Road Relocation Project). 
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CUMULATIVE EFFECTS 

Cumulative effects include the effects of future state, tribal, local, or private actions that are reasonably 
certain to occur in the action area.  Federal actions that are unrelated to the proposed project are not 
considered in this section because they require separate consultation pursuant to Section 7 of the ESA.  
Federal lands adjacent to the project area include those owned by the USAF (leased by Raytheon) and 
TAA-owned lands that are obligated to the FAA.  Cumulative effects include changes in land use and 
development patterns.  The proposed project is a roadway relocation project that may alter land uses and 
development patterns of adjacent properties to aerospace uses by providing better access to these 
properties and could result in cumulative effects on the lesser long-nosed bat similar to the indirect effects 
described above.  Changes to roadway traffic levels may result should development occur on adjacent 
properties; however, any future projects to address roadway capacity would require separate 
environmental review actions.  Any development of adjacent properties on TAA land would also be 
subject to separate environmental evaluations and Section 7 consultation, if required.  The relocation of 
East Hughes Access Road would allow the USAF and Raytheon to continue the current operations at 
Plant #44 without needing a waiver for proximity to the roadway.  Pima County and the TAA are not 
aware of any additional future developments in the action area. 

Pima Pineapple Cactus 

SPECIES-SPECIFIC CONSERVATION MEASURES 

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on Pima pineapple cactus: 

• Protect in place as many Pima pineapple cacti and as much habitat as possible during 
construction, including constructing fencing at locations within or along the ROW  
to minimize or avoid impacts to individuals.  Additional fencing will be installed within the 
ROW and drainage easements to protect additional Pima pineapple cacti, as needed. 

Pima County proposes the following conservation measures to compensate for the effects of the proposed 
project on Pima pineapple cactus: 

• Purchase 70 acres of mitigation credits for Pima pineapple cactus at Pima County’s Madera 
Highlands/Elephant Head properties mitigation bank.10 

• Salvage and transplant all Pima pineapple cacti that cannot be avoided from the project area 
to within the adjacent ROW and based on information indicating limited success of transplant 
efforts on other projects, promote project-specific research into viability of transplanting 
Pima pineapple cacti. 

  

                                                      
10 In March 2006, Pima County Natural Resources, Parks and Recreation completed an agreement with USFWS to establish a 
new Pima pineapple cacti conservation bank on two properties. These properties are known as Madera Highlands and Elephant 
Head and total 528.7 acres, of which 494.0 acres were available for future mitigation credits for county-owned projects affecting 
Pima pineapple cacti. Currently there are over 460 one-acre credits available for use, and although the acre credits are not 
allocated by location, but rather total credits available for the established bank, the two locations of the two properties are within 
Pima County. The Madera Highlands site is located 15.5 miles to the south of the unincorporated Three Points area on Highway 
286, near milepost 27 at Altar Wash and is approximately 31 miles southwest of the project limits. The Elephant Head site is 
located 4.5 miles to the east of Interstate 19 near milepost 33 in the unincorporated Canoa Ranch area and is approximately 22 
miles south of the project limits. 
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DIRECT AND INDIRECT EFFECTS 

Direct effects are caused by the action and occur at the same time and in the same place as the action.  
Construction activities for the road relocation could result in direct effects in the form of mortality of 
individuals because although live Pima pineapple cacti would be transplanted from the project area to 
within the adjacent ROW prior to construction because transplanted Pima pineapple cacti have low levels 
of survival.  It is estimated that nine Pima pineapple cacti and approximately 70 acres of Pima pineapple 
cactus habitat would be directly affected.  To minimize direct effects of the proposed project on Pima 
pineapple cactus, Pima County would protect as many Pima pineapple cacti and as much habitat as 
possible during construction and would salvage and transplant all Pima pineapple cacti that cannot be 
avoided in the project area to within the adjacent ROW.   

Indirect effects are caused by the action and are later in time but are reasonably certain to occur.   
As previously stated, although individual Pima pineapple cactus would be transplanted on-site, 
transplantation of this species is not always successful, so some individuals may perish following 
transplantation.  Further, areas of permanent disturbance would remove portions of the seed bank; areas 
of temporary disturbance could alter the seed bank; and disturbance of soils would change water 
infiltration, compact soil, and change local site conditions.  Although some areas of temporary 
disturbance could recover, it may take many years before full recovery is achieved.  Recently disturbed 
areas have an increased potential to be invaded by noxious weeds (e.g., buffelgrass), which can negatively 
affect Pima pineapple cactus.  Finally, any individuals growing in the project area adjacent to the roadway 
corridor during construction could experience impacts from fugitive dust.   

To minimize indirect effects of the proposed project on Pima pineapple cactus, the contractor will seed all 
disturbed soils that will not be landscaped or otherwise permanently stabilized by construction with 
species native to the project vicinity, implement measures to prevent the introduction of invasive plant 
species, and identify and treat noxious and invasive species infestations (e.g., buffelgrass) prior to 
construction. 

INTERRELATED AND INTERDEPENDENT ACTIONS 

Interrelated actions are those that are part of a larger action and depend on the larger action for their 
justification.  There are no interrelated actions that are expected to affect the Pima pineapple cactus as a 
result of this project.  Interdependent actions are those that have no significant independent utility apart 
from the action under consideration.  An interdependent action of the construction of this project is the 
maintenance (e.g., weed removal and eradication, and other maintenance activities) of the ROW within 
the project area.  Maintenance of the relocated roadway’s ROW is not likely to negatively affect Pima 
pineapple cacti because weed removal (e.g., buffelgrass) is likely to benefit Pima pineapple cacti in the 
project area.  As previously mentioned, the contractor shall identify and treat noxious and invasive 
species infestations (e.g., buffelgrass) prior to construction.  Further, to prevent the introduction of 
invasive species seeds, all earthmoving and hauling equipment shall be washed at the contractor’s storage 
facility prior to entering the construction site, and to prevent invasive species seeds from leaving the site,  
the contractor shall inspect all construction equipment and remove all attached plant/vegetation and 
soil/mud debris prior to leaving the construction site.  Additionally, the TUS is scheduled to treat 
buffelgrass on TUS-operated property, including the areas of the existing and proposed East Hughes 
Access Roads, in summer 2014 and 2015. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future state, tribal, local, or private actions that are reasonably 
certain to occur in the action area.  Federal actions that are unrelated to the proposed action are not 
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considered in this section because they require separate consultation pursuant to Section 7 of the ESA.  
Federal lands adjacent to the project area include those owned by the USAF (lease by Raytheon) and 
TAA-owned lands that are obligated to the FAA; therefore, activities on these lands could affect Pima 
pineapple cactus but would be subject to separate Section 7 consultation under the ESA and are not 
addressed in this BA.  Cumulative effects include changes in land use and development patterns.   
The proposed project is a roadway relocation project that may alter land uses and development patterns of 
adjacent properties to aerospace uses by providing better access to these properties and could result in 
cumulative effects on the Pima pineapple cactus and its habitat similar to the direct and indirect effects 
described above.  Changes to roadway traffic levels may result should development occur on adjacent 
properties; however, any future projects to address roadway capacity would require separate 
environmental review actions.  Any development of adjacent properties on TAA land would also be 
subject to separate environmental evaluations and Section 7 consultation, if required.  The relocation of 
East Hughes Access Road would allow the USAF and Raytheon to continue the current operations at 
Plant #44 without needing a waiver for proximity to the roadway.  Pima County and the TAA are not 
aware of any additional future developments in the action area. 

Sonoran Desert Tortoise 

SPECIES-SPECIFIC CONSERVATION MEASURES 

Pima County proposes the following conservation measures to minimize the effects of the proposed 
project on Sonoran desert tortoises (also see page 21 of Effects Analysis section for a description of 
culvert designs for this project that are consistent with the AGFD’s recommendations to improve wildlife, 
including tortoise, connectivity [AGFD 2011]): 

• Prior to the start of construction activities, Pima County shall provide awareness training 
session to the on-site construction personnel regarding Sonoran desert tortoise. 

• The contractor shall cover trenches, or place escape ramps, at the end of the work day.   
The contractor shall inspect trenches at beginning of every work day to ensure that no 
tortoises, or other wildlife, are trapped within trenches.  In the event that wildlife becomes 
injured or trapped (and cannot be freed), AGFD will be contacted. 

• If any Sonoran desert tortoises are encountered during construction, the contractor shall 
contact Pima County environmental staff and adhere to the attached AGFD’s Guidelines for 
Handling Sonoran Desert Tortoises Encountered on Development Projects (Revised October 
23, 2007) (see Appendix H). 

• If any Sonoran desert tortoises are encountered during construction, Pima County shall 
provide a qualified biological monitor on-site during construction activities to ensure that 
activities stay within the designated project area, to evaluate the response of individual 
tortoises that come near the project area, and to ensure implementation of the AGFD’s 
Guidelines for Handling Sonoran Desert Tortoises Encountered on Development Projects 
(Revised October 23, 2007) (Appendix H). 

DIRECT AND INDIRECT EFFECTS 

Direct effects are those that are caused by the action and occur at the same time and in the same place as 
the action.  No direct effects on Sonoran desert tortoises are anticipated due the proposed action, since 
there have been no reported occurrences of the species within 3-miles of the project area, and no 
individuals, tracks, or scat were noted in surveys for this species or during other site visits within the 
project area.  Construction activities related to the road relocation could result in direct impacts to this 
species, which could result in injury or death to individual tortoises.  However, the conservation measures 
above are meant to prevent direct effects on individuals.  Additionally, construction noise associated with 
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construction activities could directly impact tortoises in the project area.  The impacts of noise on 
tortoises in the project area could range from habitat use changes, activity pattern changes, changing time 
of day when communicating, increased stress responses, decreased immune responses, decreased foraging 
efficiency and success, reduced reproductive success, changes in predator-prey relationships, diminished 
intraspecific communication, and hearing damage (Gordon and Uetz 2012; Grubb and King 1991; 
Herrera-Montes and Aide 2011; Pater et al. 2009; Slabbekoorn and Ripmeester 2008; USFWS 2012c; 
Weisenberger et al. 1996).  These responses can vary, depending on the nature of the sound, including 
sound level, rate of onset, duration, number of events, spectral distribution of sound energy, and level of 
background noise. 

Indirect effects are those that are caused by the proposed action and are later in time but are still 
reasonably certain to occur.  Any individuals present in the project area could experience indirect impacts 
after the completion of the construction activities because of increased traffic noise on the relocated 
roadway or the relocated traffic itself, which could result in injury or mortality of individuals or long-term 
impacts to populations living or passing through the project area.  The removal of habitat, and subsequent 
construction of roads and power lines or light poles, creates habitat for ravens (Corvus spp.), which are 
known predators of Mojave desert tortoises and possibly Sonoran desert tortoises (USFWS 2010b).  
Further, the roadway corridor, an unvegetated strip, may act as a barrier to movement of individual 
tortoises.  However, the culverts that are designed for the proposed project should accommodate 
movements of tortoises under the new roadway because they will be of adequate diameter, natural 
vegetation will be maintained around the culverts, and the slopes and composition of the inlets and outlets 
are gradual and suitable for tortoises, respectively (see “Effects Analysis” section above and Appendix D 
for more details). 

Other known indirect effects of roads on tortoises include threats of increased litter associated with 
increased traffic.  Little is known about the effects of garbage and litter on the desert tortoise; however, 
balloons (Walde et al. 2007), a widespread type of litter, and other plastics, metal foil, and glass,  
if ingested, are potential threats to the desert tortoise because they can give a false sense of fullness, 
causing starvation (USFWS 1998).  Additionally, garbage such as string or rubber bands can become 
entangled around tortoises’ heads or legs, causing infections, loss of limbs, or strangulation.  Fires in the 
desert are increasing in frequency owing to the invasion of non-native grasses (e.g., buffelgrass) and 
forbs, which provide levels of fuels that are not typically found in the desert (AIDTT 2000).   
The relocation of East Hughes Access Road could increase the amount of disturbance in the area and 
promote the spread of non-native plant species that provide fuels for fire, and fires affect desert tortoises 
by killing them with lethal heat or low oxygen levels and may indirectly alter their habitat.  However, as 
mentioned above, conservation measures to curb the introduction and spread of buffelgrass, and other 
invasive plant species, in the project area are proposed. 

The aforementioned indirect effects from habitat alteration, relocated traffic and associated noise, litter, 
non-native plant species, and fires could result in changes in behavior of tortoises in the project area such 
as habitat use, timing of activity patterns, inter- and intra-specific communication, foraging efficiency and 
success, reproductive success, and predator-prey relationships.  However, given that during species-
specific surveys and intensive surveys for Pima pineapple cactus and saguaros no tortoises were detected, 
given that traffic volumes on the relocated roadway are not anticipated to increase from the volumes on 
the existing alignment, and given the proposed conservation measures, these impacts are likely to be 
insignificant and discountable. 

INTERRELATED AND INTERDEPENDENT ACTIONS  

Interrelated actions are those that are part of a larger action and depend on the larger action for their 
justification.  There are no interrelated actions that are expected to affect the Sonoran desert tortoise as a 
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result of this project.  Interdependent actions are those that have no significant independent utility apart 
from the action under consideration.  An interdependent action of the construction of this project is the 
maintenance (e.g., weed removal and eradication, and other maintenance activities) of the ROW within 
the project area.  Maintenance of the relocated roadway’s ROW is not likely to negatively affect the 
Sonoran desert tortoise because weed removal (e.g., buffelgrass) is likely to benefit Sonoran desert 
tortoise and their forage plants in the project area.  As previously mentioned, the contractor shall identify 
and treat noxious and invasive species infestations (e.g., buffelgrass) prior to construction.  Further, to 
prevent the introduction of invasive species seeds, all earthmoving and hauling equipment shall be 
washed at the contractor’s storage facility prior to entering the construction site, and to prevent invasive 
species seeds from leaving the site, the contractor shall inspect all construction equipment and remove all 
attached plant/vegetation and soil/mud debris prior to leaving the construction site.  Additionally, the 
TUS is scheduled to treat buffelgrass on TUS-operated property, including the areas of the existing and 
proposed East Hughes Access Roads, in summer 2014 and 2015. 

CUMULATIVE EFFECTS 

Cumulative effects are effects of future state, tribal, local, or private activities that are reasonably certain 
to occur within the action area.  Federal actions that are unrelated to the proposed project are not 
considered in this section because they require separate consultation pursuant to Section 7 of the ESA.  
Federal lands adjacent to the project area include those owned by the USAF (lease by Raytheon) and 
TAA-owned lands that are obligated to the FAA; therefore, activities on these lands could affect Sonoran 
desert tortoise but would be subject to separate Section 7 consultation under the ESA and are not 
addressed in this BA.  Cumulative effects include changes in land use and development patterns.   
The proposed project is a roadway relocation project that may alter land uses and development patterns of 
adjacent properties to aerospace uses by providing better access to these properties and could result in 
cumulative effects on the Sonoran desert tortoise similar to the direct and indirect effects described above.  
Changes to roadway traffic levels may occur should development occur on adjacent properties; however, 
any future projects to address roadway capacity would require separate environmental review actions.  
Any development of adjacent properties on TAA land would also be subject to separate environmental 
evaluations and Section 7 consultation, if required.  The relocation of East Hughes Access Road would 
allow the USAF and Raytheon to continue the current operations at Plant #44 without needing a waiver 
for proximity to the roadway.  Pima County and the TAA are not aware of any additional future 
developments in the action area. 
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CONCLUSIONS 

The assessment of potential impacts to federally listed species contained in this BA by the proposed 
project indicates the project may affect but is not likely to adversely affect the lesser long-nosed bat and 
may affect and is likely to adversely affect the Pima pineapple cactus.  The proposed project may impact 
individual Sonoran desert tortoise.  However, the impacts are such that they are not likely to result in 
trend toward listing or loss of viability.  These conclusions are based on the proposed action activities, as 
well as the conservation measures incorporated into the project design and species-specific conservation 
measures proposed to avoid, minimize, and compensate the effects on the listed species.   
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APPENDIX A 

U.S. Fish and Wildlife Service Endangered Species List for Pima County 
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APPENDIX B 

Arizona Game and Fish Department’s Heritage Data Management System  
On-line Environmental Review Tool 
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APPENDIX C 

Department of the Army Nationwide Permit Verification Letter 
File Number: SPL-2013-00397-DB 

  



 

 

 



 

 

APPENDIX D 

Drainage Improvement Locations, Typical Cross Section,  
Plan and Profile, and Detail Graphics for Culverts
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APPENDIX E 

U.S. Fish and Wildlife Service’s Technical Assistance Letter 
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APPENDIX F 

Saguaro Maps with Locations  
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Figure F-1.  Saguaro locations. 
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Figure F-2.  Saguaro locations. 
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Figure F-3.  Saguaro locations. 
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Pima Pineapple Cactus Data and Maps with Locations 
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Table G-1.  Pima Pineapple Cactus Data  

Plant ID 
Coordinates* Plant Diameter 

(mm) 
Condition 
(good, fair, poor) 

Number of  
Pups and Stems 

Comments 
Easting Northing 

a 507174 3549680 130 Fair 1 stem, 0 pups Cut in ½ – at edge of road 

1 508523 3550277 100 Good 1 stem, 0 pups Healthy 

2 506990 3549787 110 Poor 1 stem, 0 pups Stressed, disturbed 

3 507011 3549820 180 Good 1 stem, 1 pup Healthy 

4 507186 3549795 150 Good 1 stem, 4 pups Healthy 

5 507227 3549775 95 Fair 1 stem, 0 pups Healthy 

6 507430 3549791 100 Good 1 stem, 2 pups Healthy 

7 507428 3549836 110 Good 1 stem, 1 pup Healthy 

8 507284 3549857 95 Poor 1 stem, 0 pups Stressed 

9 507259 3549861 180 Good 1 stem, 8 pups Healthy 

10 507210 3549846 110 Good 1 stem, 0 pups Healthy 

11 507182 3549848 70
†
 Good 3 stems, 0 pups 3 dead stems 

12 507232 3549693 120 Good 1 stem, 4 pups Healthy 

13 507252 3549674 100 Good 1 stem, 0 pups Healthy 

14 507590 3549675 130 Good 1 stem, 2 pups Healthy 

15 507598 3549682 130 Great 2 stems, 0 pups Healthy 

16 507473 3549632 110 Good 1 stem, 4 pups Healthy 

17 507318 3549649 120 Good 1 stem, 2 pups Healthy 

18 506838 3549780 110 Good 1 stem, 0 pups Healthy 

19 506839 3549787 90 Good 1 stem, 0 pups Healthy 

20 506530 3549752 120 Good 1 stem, 7 pups Healthy 

21 506565 3549712 130 Good 1 stem, 2 pups Healthy 

22 506697 3549685 90 2nd stem is dead 1 stem, 0 pups Healthy 

23 506688 3549680 120 Good 1 stem, 1 pup Healthy 

24 506843 3549718 130 Good 1 stem, 0 pups Healthy 

25 507096 3549774 80 Good 1 stem, 0 pups Healthy 

26 508510 3550431 120 Good 1 stem, 0 pups Healthy 

27 507418 3549726 100 Good 1 stem, 1 pup Healthy 

110 507138 3549663 5 Good 1 stem, 0 pups Healthy 

111 506091 3549685 12 Good 1 stem, 2 pups Healthy 

* Universal Transverse Mercator (UTM) coordinates, Zone 12, North American Datum (NAD) 83. 
†
 Diameter of largest stem.  
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Figure G-1.  Pima pineapple cactus locations and soil types. 
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Figure G-2.  Pima pineapple cactus locations and soil types.  



 

G-5 

 

Figure G-3.  Pima pineapple cactus locations and soil types. 
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APPENDIX H 

Arizona Game and Fish Department’s Guidelines for Handling  
Sonoran Desert Tortoises 
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APPENDIX F 

NWP 14 Verification Letter  

Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 
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Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 
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APPENDIX G 

Scoping Letters and Responses

Draft Environmental Assessment for the 
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Draft Environmental Assessment for the 
East Hughes Access Road Relocation Project 



 

  

 
 

DEPARTMENT OF TRANSPORTATION 
201 NORTH STONE AVENUE, FOURTH FLOOR 

TUCSON, ARIZONA  85701-1207 

 

 

   
 

PRISCILLA S. CORNELIO, P. E.              (520) 724-6410 
DIRECTOR                FAX (520) 724-6439 

 
 

Office Administrator 
Rural Metro Fire 
490 W. Magee Road 
Tucson, Arizona 85704 
 
October 29, 2013 
 
Re: Hughes Access Road Relocation 

PCDOT Project No. 4HARDR 
 
Dear Office Administrator, 
 
The Pima County Department of Transportation is planning to relocate the existing 2-lane section of Hughes 
Access Road immediately south of Tucson International Airport from just east of Old Nogales Highway to 
Alvernon Way. A portion of the proposed project is located on land operated by the Tucson Airport Authority 
and obligated to the Federal Aviation Administration (Figure 1). This letter is a request for comments, 
concerns, or issues relevant to the project. 
 
The proposed project would construct a new 2-lane section of Hughes Access Road approximately 2,500 feet 
south of the existing alignment, for an approximate total length of 4 miles. The proposed roadway corridor 
would be 150 to 170 feet wide. The improvements on East Hughes Access Road would be considered interim 
until future funds become available to design and build a 4-lane median-divided corridor 300 foot wide from 
Old Nogales Highway to Interstate 10. The purpose of this project is to accommodate land use plans for 
adjacent aerospace and defense related businesses and future Pima County transportation plans. The existing 
Hughes Access Road would be abandoned once the relocation is completed. This project is included in the 
Pima County Economic Development Plan, 2012 to 2014.  
 
The scope of work for this project includes: 

• Relocation of existing 2-lane undivided roadway and tie-back into extension of Alvernon Way for 
approximately 4 miles; 

• Two 11-foot lanes with 10-foot shoulders on either side of the roadway (6 feet paved and 4 feet 
graded); 

• Construction of an entry road to Raytheon; 

• Construction of turn lanes, where appropriate; 

• Construction of drainage improvements, where appropriate; and 

• New traffic signal at the new intersection of East Hughes Access Road and South Hughes Access 
Road. 

Project construction could occur as early as mid 2014 to mid 2015. Right-of-way acquisition for land not 
currently owned by Pima County would be required from the Tucson Airport Authority and the City of 
Tucson. Access to all adjacent properties would be maintained during construction, and construction activities 



 

would be scheduled to avoid disrupting activities at the adjacent properties. The project’s preliminary 
estimated cost is $12.7 million and would be completely funded by Pima County. 

This letter serves as your invitation to review the proposed project based on the scope of work outlined above. 
If you have any specific concerns or suggestions pertaining to the specific proposed project, please let us 
know. 

Please submit your comments or concerns by November 29, 2013, or sooner if possible, to Jonathan Rigg by 
e-mail at jrigg@swca.com; by phone at 520.325.9194, ext. 4918; by fax at 520.325.2033; or mail them to: 
 
Jonathan Rigg 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 
 
Thank you for your time and assistance. 
 
Sincerely, 

 
Karla Reeve-Wise 
Pima County Department of Transportation 
Enclosure: Figure 1 
 
c:   Jordan Feld, Tucson Airport Authority 
 Jared Raymond, Federal Aviation Administration 
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Angela Barclay

From: Crawford, Cat [cat_crawford@fws.gov]
Sent: Thursday, August 22, 2013 10:27 AM
To: Angela Barclay; Dean Papajohn; Karla Reeve Wise
Cc: Scott Richardson; Julie Crawford
Subject: Hughes Access Road Relocation - Meeting Recap

Follow Up Flag: Follow up
Flag Status: Flagged

Hello Karla, 

 Thank you for meeting with USFWS to initiate coordination for the Hughes Access Road Relocation 
Project.  Based on discussions at the meeting, we understand that the Federal Aviation 
Administration, in conjunction with PCDOT, will be requesting formal consultation regarding effects of 
the proposed action to the Pima pineapple cactus (PPC).  The consultation will also likely request 
concurrence for effects to the lesser long-nosed bat (LLNB).  We understand that this is a high priority 
project for Pima County, and we want to work with you and your staff to make sure that we can 
accomplish the ESA Section 7 consultation in a timely manner.  Below are several items we 
discussed during the meeting that will be important to include in the biological assessment (BA) 
submitted to us with the request for consultation. 

 1.  PCDOT stated that the initial study area was ~295 acres.  However, additional lands on the west 
end of the proposed ROW still need to be surveyed.  Numerous PPC and saguaro cacti have been 
identified within the initial study area. 

 2.  PCDOT stated that PPC will be mitigated at 1:1 per acre of disturbed PPC habitat.  To determine 
acreage for PPC mitigation, we discussed the need to make sure you include all areas that will be 
disturbed for the new road relocation as well as future utility development and any other future 
activities that will be included as part of the proposed action.  You stated that this may include a 150-
170 foot wide section along the entire length of the new road.  We also talked about the need to 
include an explanation in the BA for any areas that will not be included as suitable PPC habitat in the 
disturbed area (i.e., soil types that do not support PPC, drainages).  It would be helpful if you provide 
this information to us to review prior to submitting the formal request for consultation. 

3.  We discussed the fact that the USFWS does not recognize transplanting PPC as an appropriate 
mitigation tool at this time.  However, if you want to include transplanting individual cacti as part of 
your proposed action, then please work with Julie Crawford (and myself) of our office to determine 
methodology to include in the biological assessment.  We understand that there are currently ~6 
individual PPC that have been identified in the area that will be disturbed. 

4.  PCDOT stated that saguaros will be replaced at 1:1 for saguaros within the project area that 
cannot be avoided or relocated.  Relocated and replaced saguaros should be planted in the project 
area.  Because saguaros are a primary forage plant for the LLNB, we stated that this conservation 
measure would likely result in overall effects to the species that meet the "May Affect, Not Likely to 
Adversely Affect" standard for the LLNB.  We discussed the need to determine the number of 
saguaros in the ROW that will be disturbed and lost.  This should be included in the BA as part of the 
discussion of effects to the LLNB. 
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5.   We also discussed the major buffelgrass infestation south of the proposed ROW.  We understand 
that this will be impossible to mitigate entirely, and know that PCDOT will address the issue to the 
best of their ability.  Please include a discussion of this in the BA. 

Please do not hesitate to contact me if you have any questions.  If we can work together to make sure 
that the BA has all the required information when it is submitted to us as part of your request for 
consultation, then we will be able to turn-around the consultation document in a timely manner. 

Sincerely, 

Cat 
 
Cat Crawford 
Arizona Ecological Services Office 
US Fish and Wildlife Service 
201 N Bonita Avenue, Suite 141 
Tucson AZ 85745 
(520) 670-6150 x 232 voice 
(520) 670-6154 fax 
 
When we show our respect for other living things, they respond with respect for us.  -Arapaho- 
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