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1.0 INTRODUCTION  
 

This Environmental Assessment (EA) complies with the Council on Environmental Qualityôs 

(CEQ) National Environmental Policy Act (NEPA) regulations published in the Code of Federal 

Regulations (CFR) 40 CFR §1500 ï 1508 and the United States (US) Department of Energy 

(DOE) implementing procedures described in 10 CFR §1021. 

 

The potential impacts to the environment as a result of this project are discussed in detail within 

this document.  This EA provides the basis for decisions on whether the effects to land, 

farmlands, visual, water, biological, and cultural resources, as well as socioeconomic conditions, 

would be significant.  If  Western Area Power Administration (Western) decides to accept the 

Proposed Action it would fund, review designs for, and manage the project. 

 

Western, as the lead agency, and other project stakeholders include the participants of the 

Southeast Valley Project (SEV): the Salt River Project Agricultural Improvement and Power 

District (SRP), Tucson Electric Power, Southwest Transmission Cooperative Inc., Electrical 

District Number 2, Electrical District Number 3 (ED3), and Electrical District Number 4 (ED4).  

SRP would design and construct the selected Proposed Action as approved by Arizona 

Corporation Commission (ACC) on right-of-way (ROW) that has been granted by the underlying 

land management agency or private property holders. 

 

1.1 PROJECT BACKGROUND  

Westernôs mission is to market and deliver reliable, low-cost hydroelectric power and related 

services to its customers.  Western markets and delivers over 10,000 megawatts (MW) of power 

generated by 57 power plants to a 15-state region covering approximately 1.3 million square 

miles.  Western operates and maintains 17,474 miles of transmission lines, 268 substations, and 

other related facilities.  The Desert Southwest Region, with headquarters in Phoenix, Arizona, 

markets and delivers power in portions of Arizona, California, and Nevada to wholesale 

customers such as towns, rural electric cooperatives, public and private utilities, irrigation 

districts, Federal and state agencies, the military, Native American Tribes, and power marketers.   
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The Proposed Action for the Electrical District 5 ï Palo Verde Hub project (ED5-PVH) begins 

near the Palo Verde Nuclear Generating Station located near Wintersburg, Maricopa County, 

Arizona, and trends southeasterly beyond the southern edge of the city of Casa Grande ending at 

the Electrical District 5 Substation (ED5) near Picacho Peak, Pinal County, Arizona (Figure 1-1).    

 

Within the project area there are two transmission lines and six substations/switchyards.  These 

transmission lines and substations service private utilities and irrigation districts around central 

Arizona who in turn distribute power to the communities of Casa Grande, Eloy, Maricopa, 

Mobile and Stanfield; the Ak-Chin Indian Community and Tohono Oôodham Nation, and 

outlying areas of central Arizona.  SPR operates two of the substation/switchyard facilities, Palo 

Verde Hub and Pinal West, which are part of the Palo Verde Hub ï Pinal West (PVH-PW) 

transmission line.  The PVH-PW line and Pinal West Substation were constructed in 2007 and 

energized in 2008.  Western owns and operates four substations: the Casa Grande, Empire, Test 

Track, and ED5; and a transmission line in the project area, the Casa Grande ï Saguaro 

transmission line.  The Casa Grande ï Saguaro transmission line, formerly known as Maricopa-

Saguaro 115ïkilovolt (kV) transmission line, was originally constructed in the 1940s as a 

wooden pole line.  The ROW for the Casa Grande ï Saguaro was acquired in the 1940s by 

Westernôs predecessor, the US Bureau of Reclamation, for the operation and maintenance of the 

transmission line.  The existing four substations are on Western owned land.  Land for the Casa 

Grande and ED5 substations was acquired in the early 1950s, 2010 for the Empire substation, 

and 2005 for the Test Track substation. 

 

Westernôs long-term infrastructure needs were assessed for central and southern Arizona 

(http://www.wapa.gov/about/faqsrto.htm) in studies prepared by the Regional Transmission 

Organization.  These studies concluded that transmission lines need to be interconnected with the 

central Arizona regional grid to improve the reliability of the system.  System reliability is an 

industry term which is defined as meeting the electrical needs of the client, even when equipment 

failures or other manmade or natural factors reduce the amount of available electricity.  The 

studies identified areas that may require transmission or substation upgrades and the need for 

new transmission lines or substations to improve reliability.  
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Figure 1-1 Project Location Map 
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As part of long-term planning, in June 2000, 18 public and private utility companies in central 

Arizona, along with State of Arizona agencies, collaboratively prepared a regional study to 

assess the need for improving the transmission infrastructure.  This Central Arizona 

Transmission System (CATS) study evaluated the need for increased transmission capacity to 

avoid an energy crisis due to increasing demand for energy delivery (BLM 2004 EA).  Capacity 

needs is defined as the instantaneous amount of power to meet client demand.   As a result of the 

CATS study, it was determined that central Arizona needed new power transmission capacity 

due to increased demands from the projected increase in load growth. 

 

Based on the early CATS study, the SEV project participants planned two transmission projects 

to address the increased energy demands.  For the first phase, the Bureau of Land Management 

(BLM) completed an Environmental Assessment for the Palo Verde to Pinal West Project in 

2004, BLM EA No. AZ ï 020-2003-0045, which granted ROW across 30 miles of BLM lands 

for the PVH-PW segment.  The ACC approved the certificate of environmental compatibility for 

the PVH-PW project in May 2004.  The PVH-PW project was completed and started operating in 

2008.  

 

For the second phase, the planned Pinal West ï Southeast Valley/Browning (PW-SEV/BRG) 

500-kV line was approved by the ACC in August 2005.  The approval for the PW-SEV/BRG 

500-kV transmission line project was amended to include additional 230-kV circuits in 

December 2006 and November 2008.  PW-SEV/BRG has not been constructed and is still being 

designed. 

 

Western may borrow funds from the United States Treasury under Section 402 of the American 

Reinvestment and Recovery Act (ARRA), 42 U.S.C. 16421a, Public Law 111ï5, 123 Stat. 141, 

Div A, Title IV, 402 (2009) (adding Section 301 to the Hoover Power Plant Act of 1984, Pub. L. 

98ï381, Title III, 301), to construct, finance, facilitate, plan, operate, maintain, and/or study 

construction of new or upgraded electric power transmission lines and related facilities, with at 

least one terminus in Westernôs marketing area, that deliver or facilitate the delivery of power 

from renewable resources constructed or reasonably expected to be constructed after the date of 

enactment of the ARRA.  Western developed the Transmission Infrastructure Program, to carry 
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out the requirements of ARRA funding by identifying, selecting, and prioritizing those projects 

that would benefit Western integration of renewable energy, transmission reliability, and their 

clients.  Western is proposing to engage in the project as a participant. 

 

1.2 PURPOSE AND NEED 

Westernôs mission is to market and deliver low-cost power and maintain the effectiveness and 

integrity of its transmission system.  This mission aligns with the mission of the DOE to ensure 

Americaôs security and prosperity by addressing its energy, environmental, and nuclear 

challenges through transformative science and technology solutions (DOE 2011).  

 

Demand for electricity continues to grow in south central Arizona and the existing transmission 

grid across the region is aging and increasingly operating at its full capacity during peak periods 

of electric use.  Western and other utilities have identified the need to improve system reliability 

and enhance transfer capability between the Palo Verde Hub and ED5.  At the request of its 

customers, Western is partnering with other utilities to ensure adequate and reliable electric 

service to the area. 

 

This project is jointly proposed by Western and southern Arizona electrical providers to build 

and operate a new transmission segment, and upgrade an existing line segment between Palo 

Verde Hub near Arlington, Arizona and the ED5 substation near Picacho Peak, Arizona.  This 

project would help supply energy to customers and improve electric system reliability by 

enabling delivery of electricity from existing and new generating resources, including renewable 

resources. 
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1.3 CONFORMANCE WITH RESOURCE MANAGEMENT PLANS AND 

OTHER LAND USE PLANS 

With the 1988 Record of Decision for the Final Lower Gila South Resource Management Plan 

(RMP)/Environmental Impact Statement (EIS), the BLM designated 1-mile-wide, multiple-use 

utility corridors to accommodate existing utility systems and provide for orderly development of 

future systems.  The four existing utility rights-of-way corridors within the project area are within 

one such BLM-designated multiple-use corridor (BLM corridor): the Palo Verde ï Kyrene 

500-kV Transmission Line, the Palo Verde ï Pinal West Dual 500-kV Transmission Line, the El 

Paso Natural Gas Company pipelines, and the Tucson Electric Power Company Westwing ï 

South 345-kV Transmission Line.  The Proposed Action would, therefore, be in conformance 

with Lower Gila South RMP/EIS for ROW located on BLM-managed lands. 

 

The Pinal County Comprehensive Plan, approved in November 2009, serves as a roadmap for 

the countyôs future growth by preserving the quality of life and promoting sustainability, while 

encouraging economic vitality through integrated environmental stewardship.  Although the plan 

is not a regulatory document nor does it grant entitlements, it fosters and encourages a 

coordinated effort and open communication for planning that achieves mutual visions.  Through 

the CATS study mentioned earlier, the county recognizes that approximately 10 MW of new 

power generation would be required to sustain the expected growth.  While the plan does not 

designate utility corridors, it does identify the need for electrical services.  In the county plan, 

energy conservation is a keystone to the overall energy plan; however, the county also 

recognizes the need for the planning of electrical facilities for future expansion with stakeholder 

involvement.  As a key stakeholder for the region, Pinal County recognizes their involvement 

would be to ensure plans are compatible with the countyôs vision and goals outlined in the 

comprehensive plan.  The ED5-PVH project conforms with the long-range goals of Pinal 

Countyôs Comprehensive Plan by ensuring safe and reliable power services throughout the area. 
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1.4 APPLICABLE REGULATOR Y REQUIREMENTS AND R EQUIRED 

COORDINATION  

The following Table 1-1 summarizes applicable laws and regulations as they pertain to the 

project. 

Table 1-1 Summary of Applicable Laws and Regulations 

Law / Regulation Applies to 

American Indian Religious Freedom Act Archaeological resources and Tribal consultation 

Antiquities Act of 1906 Archaeological resources and Tribal consultation 

Archaeological Resources Protection Act Archaeological resources and Tribal consultation 

Clean Air Act  
Air pollution prevention and control 

Emission levels of regulated pollutants 

Clean Water Act (Sections 401/402/404) 

Surface water quality 

Discharge or dredge or fill materials into jurisdictional 

waters of the US 

Endangered Species Act (ESA) Threatened and endangered species 

Executive Order 11593 Protection and enhancement of the cultural environment 

Executive Order 11988/11990 Floodplains and wetlands 

Executive Order 12898 Environmental justice 

Executive Order 13112 Noxious weeds 

Executive Order 13175 Consultation and coordination with Tribal government 

Executive Order 13212 Energy policy 

Farmland Protection Policy Act Prime and unique farmlands 

Federal Land Policy and Management Act Management of public lands 

Migratory Bird Treaty Act Protection of selected bird species 

National Environmental Policy Act Federal undertakings / DOE NEPA regulations 

National Historic Preservation Act (NHPA) Historic and traditional cultural properties 

Native American Graves Protection and 

Repatriation Act of 1990 
Archaeological resources and Tribal consultation 

Noise Control Act of 1972, as amended Noise protection 

Occupational Safety and Health Act Health and safety standards 

Pollution Prevention Act of 1990 Reducing potential for pollution sources 

Secretarial Order 3206 Endangered Species Act and Tribal Trust responsibilities 

 

1.5 PERMITS, LICENSES, AND ENTITLEMENTS  

Table 1-2 summarizes permits, licenses, and entitlements required for this project.  

Table 1-2 Summary of Permits and Authorization 

Permitting Agency Permit/Authorization  

Arizona State Historic Preservation Offices 
Section 106 National Historic Preservation Act (NHPA), as 

amended  

Bureau of Land Management  
Federal Land Policy and Management Act of 1976 or ROW 

authorization granted  

Arizona Department of Environmental 

Quality 

Arizona Pollutant Discharge Elimination System Permit for 

construction activities and Clean Water Act Section 401 water-

quality certification  

Arizona State Land Department (ASLD) Authorization of ASLD grant easements 

US Army Corps of Engineers Sections 401 and 404 of the Clean Water Act  
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1.6 ENVIRONMENTAL REVIEW  

In addition to the DOE implementing procedures, other applicable policies and programs of 

federal, state, and local agencies also were evaluated for the planning, consultation, and 

assessment processes. This EA evaluates the potential environmental impacts of the Proposed 

Action and No Action alternative on the following resources: 

Å Land Use Å Air Quality and Noise 

Å Visual Resources Å Socioeconomics 

Å Cultural Resources Å Environmental Justice/Title VI 

Å Biological Resources Å Solid Waste and Hazardous Materials 

Å Water Resources, Floodplain, and Wetlands Å Geology, Mineral, and Soil Resources 

Å Wild and Scenic Rivers Å Health and Safety 

Å Solid and Hazardous Wastes Å Intentional Destructive Acts 

 

1.7 SCOPING 

Western initiates EA-level documents through careful planning, internal coordination, and 

external coordination with interested agencies, Tribes, and organizations.  Agency notifications, 

newspaper advertisements, and a public open house meeting provided the public and agencies 

with information about the Proposed Action and the preparation of the EA.  These efforts were 

carried out pursuant to the ñscoping processò as defined by CEQôs regulations implementing 

NEPA.  Issues and concerns identified during this scoping process, primarily from agencies, 

have been considered in the preparation of this EA.  A list of the agencies contacted can be found 

in Section 4.0.  Western received the following responses to the agency scoping letters: 

 

Pinal County Transportation Department, City of Maricopa and City of Casa Grande 

 The Pinal Transportation Department requested a geographic information system 

(GIS) overlay of Westernôs transmission lines to update the countyôs 

transportation system.  The Pinal County Public Works Department stated they 

would review the GIS files to confirm no conflicts with the Proposed Action.  

 The City of Maricopa requested the GIS shapefile of the line to confirm it does 

not interfere with a municipal gradeïseparation project the city has proposed. 
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 The City of Casa Grande requested the GIS shapefiles for the transmission line 

south of Interstate 8 to Empire Substation and pictures/drawings of what the 

structures would look like. 

 

Arizona Department of Environmental Quality (ADEQ) 

 The Water Quality Division provided general construction permit information for 

stormwater discharges associated with construction activities and the permits 

required if 1 acre or more of ground disturbance occurs (Arizona Pollutant 

Discharge Elimination System with a Stormwater Pollution Prevention Plan 

[SWPPP]). 

 The Air Quality Division provided general information for reducing particulate 

matter during construction.  The Division also provided rules applicable to 

reducing dust, and codes for Maricopa County and Pinal County. 

 

US Fish and Wildlife Service (USFWS) 

 The USFWS sent a letter stating that a list of endangered, threatened, proposed, 

and candidate species is available online and provided general information on 

Section 7 requirements for federally funded projects.  

 

Arizona Game and Fish Department (AGFD) 

 The AGFD provided general comments for the construction of the transmission 

line. These comments included: requests to adhere to existing roads, trail, and 

ROW; minimize impacts to shrubs and/or brush when clearing an area; revegetate 

and restore all new disturbed areas with native plants; prevent or minimize 

impacts to raptors; schedule construction during the least amount of risk to 

wildlife breeding seasons; avoid removal of deadfall/snags; survey for Tucson 

shovel-nosed snake, Sonoran desert tortoise, and burrowing owls; and coordinate 

plant salvage efforts with the Arizona Department of Agricultural (see 3.4 

Biological Resources).  Western had a conference call with the AGFD on March 

31, 2011 to discuss the comments and resolve other concerns. 
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Public Open House 

 Western solicited public comment via newspaper notifications that announced the 

location, date, and time of the public open house on March 9, 2011 in the 

Dispatch for City of Casa Grande, the Maricopa Monitor for City of Maricopa, 

and the Eloy Enterprise for the City of Eloy (see Appendix F).  The open house 

was held at the City of Casa Grande Parks and Recreation Department office.  No 

attendees were opposed to the project. One member of the public representing 

small public-utility irrigation districts and electrical districts attended in support 

of the Proposed Action (see Appendix F for handouts, posters, and sign-in sheet 

for the public open house meeting).   

 

Public Comment Period 

 Western submitted hard copies of the ED5-PVH Project Draft EA for a 30 day 

public comment period beginning on June 9, 2011 with the formal comment 

period ending July 10, 2011.  Western also posted the draft document on two 

websites: http://nepa.energy.gov/draft_environmental_assessments.htm and 

http://www.wapa.gov/dsw/environment for public viewing.  Two agencies, ASLD 

and ADEQ, and the White Mountain Apache Tribe responded with letters stating 

that no major concerns were raised and no further action would be required.  The 

Gila River Indian Community (GRIC) sent a letter with no major concerns; 

however, they expressed that a GRIC dust control plan / air quality permit maybe 

required. Western contacted the GRIC air quality specialist to determine if a 

GRIC permit would be required, after a brief discussion they determined no GRIC 

permit is required. 

 

http://nepa.energy.gov/draft_environmental_assessments.htm
http://www.wapa.gov/dsw/environment
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Planned Segment Improvements Under Separate Actions 

Within the confines of the Proposed Action area, two 

transmission construction/upgrade projects have been cleared 

under previous documentation: 

 

A segment of the PW SEV/BRG line, Pinal West to Pinal 

Central including a new Duke Substation adjacent to 

Western's Test Track Substation and the Thornton Road 

crossing, will be constructed by SRP.  

 

Under a categorical exclusion in September 2010, Western 

will remove and replace the Casa Grande-Empire-ED5 115-

kV transmission line with a 230-kV transmission line. Under 

the Proposed Action, a second circuit will be installed on a 

segment of these new structures. 

2.0 PROPOSED ACTION AND ALTERNATIVES  
 

2.1 PROPOSED ACTION 

Western and southern Arizona utility districts and public utilities, are considering to plan, design, 

fund, and construct the Proposed Action.  The action includes the granting of electrical 

transmission rights over the 

existing PV-PW and proposed 

PW-SEV/BRG line segments, 

the construction of a new 

transmission line segment (Test 

Track ï Thornton Road double 

circuit 500/230-kV line), the 

addition of a bundle of 230-kV 

conductors to the Casa Grande-

ED5 transmission line, and 

expanding three substations 

(Figure 2-1).   

 

The Proposed Action would provide transmission access to a major market hub (PVH) and could 

enhance the viability of renewable resource development in Pinal County.  Specifically, this 

project is located in and would provide a tie between the renewable zones Western Renewable 

Energy Zones AZ_WE and AZ_SO (Western Governorsô Association 2009).   

 

The Proposed Action to acquire capacity rights and improve transmission line segments also 

includes Westernôs Standard Construction Practices Section 13 (Appendix B).  The Proposed 

Action is described by line segments that extend between substation facilities or between a 

geographic location.  The four line segments and three substations are further described below 

along with the project description for each. 
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Figure 2-1 Vicinity and Jurisdiction Map  
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2.1.1 Proposed Transmission Line Segments 

Palo Verde Hub ï Pinal West (PVH-PW) Segment (51 miles) 

 Western proposes to acquire transmission line rights from SEV project participants ED3 

and ED4 to send power over the line.   

 No further construction activities would be required for this segment.  

 

Pinal West ï Test Track (PW-TTT) Segment (14.5 miles) 

 Western proposes to acquire transmission line rights from SEV project participants ED3 

and ED4 to send power over the line. 

 Construction activities ongoing under a separate approved project, but none of these 

construction activities are included in this EA.  

 

Test Track ï Thornton Road (TTT-Thornton Rd) Segment (20.3 miles) 

Western proposes to construct, own and operate a new 230-kV transmission line by: 

 Modifying the planned 500-kV PW-SEV/BRG design for a steel monopole or H-frame 

structure to add a 230-kV underbuild circuit  

 Stringing an overhead fiber optic communication ground wire  

 

Thornton Road ï ED5 (Thornton Rd-ED5) Segment (22.5 miles) 

Western proposes to upgrade, own, and operate the planned 230-kV transmission line by: 

 Installing a second 230-kV circuit (double circuited) to the planned 230-kV transmission 

line upgrade 

 Stringing an overhead fiber optic communication ground wire  

 

2.1.2 Substations  

Test Track, Casa Grande, and ED5 

The existing 2.2 acres Casa Grande Substation expansion would be 500 feet × 725 feet 

(approximately 8.32 acres), the 3.4 acres ED5 Substation would expand by 497 × 340 feet 

(approximately 3.90 acres*), and the 2.7 acres Test Track Substation would expand by 110 × 440 

feet (approximately 1.10 acres) (see Figures 2-2, 2-3, and 2-4).  The activities included for each 

of the three Western-owned and operated substation expansions: 

*Western may acquire up to 5.90 acres depending on expansion needs. 
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 Removing existing fencing around the expansion area and installing fencing around the 

expansion area once the ground work is completed 

 Grading and leveling the site 

 Installing a subsurface electrical ground mat beneath the expansion area 

 Installing bays for future electrical equipment 

 Placing decomposed granite or ground cover on the surface to control dust  

 Adding electrical equipment to the substation yard and control room 

 If needed, upgrading communication equipment and control room within the substation 

 

 

Figure 2-2 Case Grande Substation 

 

 

Figure 2-3 ED5 Substation 

 

 Figure 2-4 Test Track Substation 
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2.1.3 Right-Of-Way 

The existing 130-foot ROW for the PVH-PW was obtained from BLM, ASLD, and private 

landholders in 2004.  The ROW for the PW-TTT, TTT-Thornton Rd, and Thornton Rd-ED5 line 

segments was acquired previously and varies in width from 100 to 600 feet.  Work activities for 

the Proposed Action would take place within the existing ROW and Western-approved work 

areas.  Additional land to expand the three Western substations would be acquired from private-

landowners. 

 

2.1.4 Construction Activities and Schedule 

If Western decides to complete the project, the Proposed Action would be constructed over a 

period of 24 to 30 months, starting in 2012 and placed into service in 2014. Construction for the 

new 20.3 mile line segment, TTT-Thornton Rd, would be in a carried out according to the Plan 

of Development for the Proposed Action.  Installation of the additional circuit from Thornton Rd-

ED5 line would be carried out in similar fashion.  Substation improvements would also take place 

within the 30-month construction period.  Modifications to the construction techniques that arise 

during construction outlined here and described in more detail in the Plan of Development for 

the Proposed Action would be evaluated and approved by Western prior to implementation, and 

the EA would be amended if necessary. 

 

2.1.5 Transmission Corridor and Access Roads  

The existing transmission line corridor and existing roads would be used during construction, 

operation, and maintenance of the Proposed Action.  To reduce potential impacts, all construction 

vehicle movement outside the ROW would be restricted to existing access or public roads.  No 

project-related improvements of access roads are planned; however, if improvements are 

necessary, the contractor must receive approval from Western. 

 

2.1.6 Design 

The substation improvements and transmission line segments are designed to meet or exceed the 

requirements of the National Electrical Safety Code (NESC), US Department of Laborôs 

Occupational Safety and Health Administration (OSHA) Standards, and Western policies for 

safety and protection of landowners, property, wildlife, and the public.   
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The transmission line structures would be metal monopole, H-frame (Photograph 2-1), 

(Photograph 2-2), or three-pole structures (Photograph 2-3).  For the new segment to be 

constructed, TTT-Thornton Road, the proposed transmission line would run in the center of the 

130-foot ROW.  Photograph 2-4 is an example of a combined 500/230-kV structure, and Figure 

2-5 is a drawing of a typical 230-kV structure.  Table 2-1 provides a summary of the structure 

types and other design characteristics. 

 

 
Photograph 2-1 Example of a Metal H-

frame Structure  
 

 
Photograph 2-2 Example of a Metal 

Monopole 

 
Photograph 2-3 Example of Three-Pole 

Structure 
 

 
Photograph 2-4 Example of 500ï230-kV 

Structure 
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Figure 2-5 Example of Typical 230-kV Structure  
 

Table 2-1 Transmission Line Design Characteristics 

Feature Description 

Type of Structures  

Tangent structures are in-line and consist of tubular steel ï monopole or H-frame 

types 

Self-supporting structures require no guyed lines 

Typical span (feet) 
500-kV  1200 ï 1300 

230-kV   700 ï 900 

Typical number of structures  

(per mile) 

500-kV   4 ï 6 

230-kV   6 ï 8 

Typical height of structures (feet) 
500-kV  145 ï 185 

230-kV  95 ï 120  

Voltage 

500-kV, alternating current PVH-PW, PWïTTT  

500-kV with 230-kV Underbuild TTTïThornton Rd 

230-kV double circuited, alternating current Thornton RdïED5 

Circuit Configuration 

Single circuit, multiple conductors/phase for 65.5 miles (PVH-PW & PW-TTT) 

Double circuit, multiple conductors/phase for 43.7 miles (TTT-Thornton Rd & 

Thornton Rd-ED5 

Ground Clearance of Conductor 

(NESC Standard) 

500ïkV  35 feet minimum at 50 degrees Celsius 

230ïkV  28 feet minimum at 100 degrees Celsius 

Conductor Size Multi -strand aluminum conductor 1.35 inches in diameter 

Source: Western 2011a



 

Electrical District 5 ï Palo Verde Hub Project DOE/EA-1864 page 20 
Final Environmental Assessment 

2.1.7 Site Clearing 

Temporary and permanent ground-disturbing activities would occur from the site clearing and 

leveling for the substation expansions, installation of new structures, future maintenance 

activities, and creation of approximately 25 temporary pulling stations.  Work would be 

performed with earthmoving equipment, such as a grader, front-end loader, backhoe, or tracked 

heavy construction machinery to level the substation expansion areas and construct pads at each 

structure location when necessary.  Ground disturbance from construction would be limited to 

the substation properties and transmission line ROW.  Pulling stations (Photograph 2-5) are 

locations where vehicles with spools are used to collect old conductor (wire) under tension for 

removal and to supply new conductor being pulled from spools onto the new structures.  Each 

pulling station would be 100-feet wide by 200-feet long and located within the transmission line 

ROW.  Most of the area between structures would remain undisturbed since construction and 

maintenance activities would only occur intermittently between structures. 

 
  Photograph 2-5 Example of Tensioning Equipment 

 

All ground-disturbing activities would take place when soil surface conditions are dry and Best 

Management Practices (BMPs) would be used to prevent sediment from entering washes or 

arroyos.  Whenever possible, the removal of vegetation would be avoided.  

 

2.1.8 Electrical Outages 

Electrical outages would not be required during the construction of the new TTT-Thornton Rd 

segment transmission line or the installation of the conductor on the Thornton Rd-ED5 segment.  

Although the Thornton Rd-ED5 segment would intermittently be taken out of service over the 
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course of the construction period, no long-term interruption of electrical service would be 

necessary.  Electrical service to Westernôs customers would be rerouted through alternate paths 

to maintain service on both the Casa Grande and ED5 side of the line during the construction 

period.  The Thornton Rd-ED5 segment would be de-energized in segments to accommodate 

construction.  This process avoids service interruptions to customers, however, puts stress on the 

system and would only be used for short periods.  

 

2.1.9 Excavation and Foundations 

Structure pad locations would be leveled with a backhoe or tracked bulldozer. A typical pad is 

100 × 125 feet. The structure holes would be drilled with an auger rig (Photograph 2-6).  

Structures would be anchored with cement or held in place by compacted earth.  Excess 

excavated material would be placed on top of the native material next to the structure base to 

provide for subsequent natural compaction.   

 

 Photograph 2-6 Example of a Auger Rig 

 

2.1.10 Structure Assembly and Erection  

The metal structures, crossarms, and other hardware for monopole structures would be delivered 

by truck (Photograph 2-7) and assembled either at the pole site or within one of the substation 

yards along the line segments.  The pole structure crossarms, insulators, and other hardware 

would be assembled at the individual pole location. Once the new structures are in their holes, a 

boom truck (Photograph 2-8) would be used to straighten the structure and backfill with cement 

combined with native material removed by auger or compacted native material would be used to 
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stabilize the structures.  Insulators and pulleys needed to string the new conductor would be 

installed during this step. 

 

 
Photograph 2-7 Example of Truck Delivery 

to Assembly Area 

 

 
Photograph 2-8 Example of a Boom 

Truck  

2.1.11 Conductor Stringing 

After the structures are installed, stringing pulleys would be attached on the crossarms of each 

structure.  A sock line (rope or lightweight wire) would be strung from structure to structure 

through the stringing sheaves.  A larger-diameter pulling line would then be attached to the 

conductor or ground wire to pull it through the pulleys, stringing them from structure to 

structure.   

 

The conductor/ground wire would be installed under controlled tension, using powered pulling 

equipment at one end and powered braking or tensioning equipment at the other end (Photograph 

2-9).  This prevents the conductor/ground wire from contacting the ground and being damaged or 

disturbing native vegetation.  This equipment, when used in concert, establishes the proper 

tension for crews to clip conductors and ground wires into hardware, thereby maintaining the 

proper conductor-to-ground clearance.  The stringing sheaves would then be removed, and the 

new conductor would be connected to the new insulators hanging from the crossarms.  The 

ground wire would be attached to the top of the structures to act as lightning arrestors. 
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  Photograph 2-9 Example of a Pulling Station 

 

When two conductor segments are spliced together to form a continuous line, a hydraulic 

compression process to splice the conductor wire would be used.   

 

2.1.12 Operation and Maintenance 

On completion, SRP would manage, operate, and maintain the PVH-PW and PW-TTT 

transmission lines and substations.  Western would own, maintain, and operate the TTT-

Thornton Rd and Thornton Rd-ED5 line segments as well as the three substations.  The lines and 

substations would be inspected by either SRP or Western on a regular basis for maintenance 

needs, and necessary maintenance is scheduled accordingly.  Maintenance would include some 

subset of the activities and equipment required for transmission line and substation construction. 

 

2.1.13 Ground Disturbance 

Table 2-2 shows the estimated ground disturbances for the Proposed Action.  Most of the ground 

disturbance activities involve temporary impacts when upgrading the TTT-Thornton Rd segment 

and pulling/tensioning stations for the new transmission line and the conductoring of the 

Thornton Road-ED5 line.  Permanent impacts focus around the expanded substations and the 

small areas around each new structure.  
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Table 2-2 Proposed Action ï Ground Disturbing Impact Estimates 

Facility/Action  Temporary Impact (acres) Permanent Impact (acres) 
PVH-PW --- --- 

PW-TTT --- --- 

TTT-Thornton Rd  40.60 0.30 

Thornton Rd ï ED5  45.00 --- 

Test Track Substation 0.09 1.10 

Casa Grande Substation 0.29 8.32 

ED5 Substation 0.19 3.90 to 5.90 

Pulling/Tensioning  35.00 --- 

Total 122.17 13.62 to 15.62 

 

2.2 RESOURCE PROTECTION MEASURES 

Resource protection measures specific to the Proposed Action are found in Appendix A.  

Westernôs Construction Standard 13 - Environmental Quality Protection (Westernôs 

Construction Standards 13) and Westernôs Standard Mitigation Measures for Construction, 

Operation, and Maintenance of Transmission Lines (Westernôs standard mitigation measures) are 

in Appendix B.  The resource protection measures include information on the responsible party 

and what activities would trigger mitigation measures to be taken.  The construction contractor 

would implement the resource protection measures and Westernôs Construction Standards 13 and 

standard mitigation measures during project construction activities.   

 

2.3 NO ACTION ALTERNATIV E 

The No Action Alternative provides a baseline against which impacts of the other analyzed 

alternatives can be compared.   

 

Under the No Action Alternative, Western would not build the additional transmission facilities. 

No Federal ARRA funding would be used to design and construct the TTT-Thornton Rd 

transmission line segments or to upgrade the Thornton Rd-ED5 Transmission Line to a double-

circuit 230-kV line.  The three substation expansions and improvements would not be made.  

Western and their cooperating partners would continue to operate and maintain their systems as 

they currently exist.   
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2.4 ALTERNATIVES CONSIDE RED BUT NOT FURTHER 

EVALUATED  

Since the alignments were previously set by earlier clearances with BLM and the ACC, no 

further alignment considerations were taken into consideration other than the build alternative.  

Several other substations were considered for expansion within the service area.  The potential 

existing substation sites had to include sufficient available vacant lands to accommodate the 

expansion.  Empire, ED3, and ED4 were examined in terms of location, energy needs, future growth, 

environmental, and construction criteria. The sites were dropped from further consideration 

based on their location, engineering criteria, and future needs. 

 

Underground installations can be feasible and warranted for short distances of high-voltage 

transmission lines where an overhead line is not possible. However, underground high-voltage 

transmission lines demand extremely expensive cable systems and would require a number of 

parallel cable circuits to match the power transfer capability of an overhead line.  

Undergrounding causes extensive ground disturbances, and requires other special design 

requirements, safety requirements, and maintenance needs.  In addition, trenching and excavation 

over long distances associated with construction and maintenance of underground lines would 

typically result in significantly greater impacts to environmental resources.  Technical issues 

involving reliability, safety, and costs also would affect feasibility of this alternative. Therefore, 

undergrounding of the line segments was eliminated from further consideration.   
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3.0 AFFECTED ENVIRONMENT  AND ENVIRONMENTAL 

CONSEQUENCES 
 

This section describes the existing conditions and the potential impacts to the natural, human, 

and cultural environment within the project area as a result of the Proposed Action and the No 

Action Alternative.  Included in the Proposed Action is the Construction Standards Section 13 

and Westernôs Standard Construction Practices which are part of the evaluation process.  

Cumulative impacts analysis is presented in Section 3.9 and discusses other known projects 

around the project area and the cumulative effect to the environment from the Proposed Action.   

 

Effects to resources are characterized as direct, indirect, short-term, long-term, and permanent.  

Direct effects are caused by the action and occur at the same time and place as project 

construction activities.  Indirect effects are associated with a project and occur later in time or are 

farther removed in distance, but are still reasonably foreseeable.  Short-term effects are 

temporary and episodic; the duration is limited to completion of transmission line construction 

and improvements to the substations.  Long-term effects occur beyond the duration of short-term 

impacts but are recoverable.  Permanent effects occur for the life of the project or beyond when a 

resource is not recoverable such as vegetation loss or habitat loss when a structure or substation 

is installed.  The term ñproject areaò means the construction footprint and surrounding lands 

outside but adjacent to the footprint of the Proposed Action.  The term ñproject vicinityò denotes 

a more expansive area outside the project area.   

 

3.1 RESOURCES CONSIDERED BUT NOT FURTHER EVAL UATED 

The following were not considered for further evaluation because either they are not present in 

the project area or no measurable impacts would occur.  

 

3.1.1 Water Resources 

Waters of the US including Wetlands 

The proposed transmission line ROW is crossed by numerous ephemeral drainages of various 

sizes that may be characterized as waters of the US.  No wetlands have been documented along 

the transmission line system.  While a section of the PVHïPW line crosses an impaired portion 
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of the Gila River, the Proposed Action would not discharge material in the Gila River or a wash 

and therefore would not impact waters of the US or wetlands.  Transmission structures and 

substations and construction and maintenance work would not be located within waters of the 

US.  No discharge of dredge or fill material would occur within waters of the US.   

 

Surface Water and Groundwater 

The Proposed Action would exceed one acre of ground disturbance from the installation of poles, 

pulling stations, and the expansion of the substations.  The project would implement BMPs and a 

SWPPP to prevent stormwater from exiting the construction site; therefore, impacts to surface 

water due to stormwater would be negligible.  The Proposed Action would comply with the 

Arizona Pollutant Discharge Elimination System permit requirements. 

 

Depth to groundwater within the project area ranges from 100 feet to 650 feet below ground 

surface (ADWR 2011aïd).  Pole depths would not exceed 23 feet below ground surface and 

would not encounter groundwater; therefore, impacts to groundwater would not occur. 

 

3.1.2 Wild and Scenic Rivers 

In Arizona, two waterways are designated as wild and scenic rivers ð Verde River and Fossil 

Creek (National Wild and Scenic Rivers 2011). The project area does not occur in the vicinity of 

either waterway. Thus, the Proposed Action would not impact wild and scenic rivers. 

 

3.1.3 Geology, Mineral , and Soil Resources 

The Proposed Action would not affect geologic or soil resources on a large scale.  Localized 

impacts to geologic or soil resources would occur due to site construction activities for new and 

upgraded transmission structures and the substation improvements.  Construction access would 

occur on existing roads and would not contribute to ground disturbance.  Disturbed areas would 

be stabilized for erosion control and safety purposes.  Because the project would occur when 

soils are dry, erosion-control measures would be implemented as a component of the SWPPP, 

and vegetation would be retained where possible.  Thus, impacts to soils would be minimal. 

 



 

Electrical District 5 ï Palo Verde Hub Project DOE/EA-1864 page 28 
Final Environmental Assessment 

Small mining operations occur in the project vicinity including Lee Pit, a sand-and-gravel 

operation, which is located less than 0.5-mile from transmission line segment.  However, the 

Proposed Action would not impede on or affect access to the neighboring mining operations, and 

no impacts to mining resources would occur.  

 

3.1.4 Noise 

The Proposed Action would occur primarily in rural and undeveloped desert areas.  Noise 

sources would be from construction activities, transmission line and substation noises from the 

discharge of electricity into the surrounding atmosphere from the high voltage line (corona 

effects), insulator or wind noise, or natural noises from wildlife and weather.  While construction 

noise levels often range from 75 to 85 A-weighted decibel (dBA) within 50 feet of the activity, 

the noise will be short term and in remote rural areas (Rau and Wooten 1980).  Operational noise 

including noise from the corona effects or wind, is typically from 40-55 dBA and quickly 

dissipates with distance.  The lines are in rural or remote areas of Pinal and Maricopa Counties 

with the closest residents approximately a quarter mile from the transmission line or substation 

and therefore would not impact the human environment.  Routine maintenance noise is 

infrequent and therefore impacts are considered negligible.   

 

3.1.5 Air Quality  

Only the PVH-PW section is located in the Phoenix nonattainment area for particulate matter 

smaller than 10 microns and 8-hour ozone (ADEQ 2011). No construction activities would be 

occurring within this segment.  Corona effects can produce ozone and nitrogen oxides formed 

from the ionization of air by high voltages under some circumstances. 

 

The primary type of air pollution that would occur during construction would be combustion 

pollutants from equipment exhaust and fugitive dust from disturbed soils becoming airborne.  Air 

quality impacts from construction of the proposed transmission line and associated facilities 

would be minimal and short term.  Dust control measures would be employed, as needed, to 

minimize the fugitive dust during construction.  Corona effects can be minimized by engineering 

the correct material needed into the design specifications and ensuring that connections and 

splices meet electrical standards.  Quantities of potential emissions would be very small, 
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temporary, and localized minimizing impacts to air quality; therefore, National Ambient Air 

Quality Standards would not be violated. 

 

3.1.6 Solid Wastes and Hazardous Materials 

Based on database reviews, no hazardous materials sites were identified within the project area 

(ADEQ 2010).  In addition to database checks, site specific Phase I Environmental Site 

Assessments followed by Phase II Environmental Site Investigations were performed at the Casa 

Grande, ED5, and Test Track Substations (Western 2011b-e).  Analytical results identified that 

levels of volatile organic compounds, semi-volatile organic compounds, and polychlorinated 

biphenyls were below detectable limits.  Metals and pesticides were detected; however, the 

levels were below the State of Arizonaôs residential soil remediation levels. 

 

In the event of a release of a potential hazardous material during construction or routine 

operation either SRP, the Contractor, or Western will refer to their spill containment and clean-

up plan (see Appendix A). All vehicle maintenance, including the washing of concrete mixing 

trucks will occur off-site. Any excess concrete generated onsite will be hauled off of the job site. 

No removal of wooden poles is anticipated based on the current scope of work. 

 

No further investigation of the substation sites or transmission line is required.  No measurable 

effect from hazardous materials and solid waste is expected from the Proposed Action.  No 

materials spills response plans or emergency evacuation plans would be impacted by the 

Proposed Action.  Therefore, solid waste and hazardous materials would not impact public health 

or the environment in the project area. 

 

3.2 FLOODPLAIN  

3.2.1 Affected Environment 

Executive Order 11988, Floodplain Management, requires an evaluation of impacts to 

floodplains for all Federal actions and directs Federal entities to reduce impacts to floodplains 

and minimize flood risks to human safety. The 100-year floodplain within the project area is 

located along Centennial Wash, the Gila River, Rainbow Wash, West Prong Waterman Wash, 

Vekol Wash, Greene Wash, Santa Cruz Canal, and Santa Rosa Wash (FEMA 2011).  
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PVH-PW and PW-TTT Segments 

The PVH-PW line crosses the 100-year floodplain at Centennial Wash, the Gila River, Rainbow 

Wash, and West Prong Waterman Wash.  The PW-TTT line crosses Vekol Wash.  As previously 

discussed, the Proposed Action along these segments of the line includes providing rights to 

Western to transmit power over the existing facilities and ground disturbing activities would not 

occur to the floodplain.  

 

TTT -Thornton Rd Segment 

The TTT-Thornton Rd line crosses the 100-year floodplain associated with Greene Wash, Santa 

Cruz Canal, and Santa Rosa Wash, and the Thornton Rd line crosses the floodplain across 

agricultural fields on the Santa Cruz Flats which is associated with Greene Wash and the 

dissipated tail-end of the Santa Cruz River.  However, these segments of the transmission line 

would be constructed along existing roadway alignments, and impacts due to the installation of 

new or replaced pole structures and temporary pulling stations would be relatively minor and are 

not expected to change the floodplain base elevation.  

 

Thornton Rd-ED5 Segment 

The Thornton Rd-ED5 Segment crosses the floodplain associated with the Greene Canal and the 

Santa Cruz River.  However, the transmission line conductoring of the second 230-kv line would 

be along existing roadway alignments, and impacts due to the installation of the conductor and 

temporary pulling stations would be relatively minor and are not expected to change the 

floodplain base elevation. The ED5 substation is the only station that occurs within the 100-year 

floodplain (see Figure 3-1).   

 

3.2.2 Environmental Consequences  

A significant impact on floodplains would result if one or more of the following were to occur 

from construction or operation of the Proposed Action: 

 Modification of a floodplain that would impede or redirect flood flows that would result in 

property damage on- or off-site 

 Construction within on-site waters or surrounding rivers that would adversely affect the 

flood-carrying capacity of the floodplain, the pattern, or magnitude of the flood flow
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Figure 3-1 ED5 Substation Floodplain Map


















































































































































































