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SUMMARY 

The U.S. Department of Energy (DOE) is considering whether to issue Abengoa Solar, Inc. a 
loan guarantee for construction of a 280 megawatt gross output (250 megawatt nominal output) 
concentrating solar power (CSP) plant (Solana Generating Plant) and associated 230 kilovolt 
transmission line (Solana Gen-Tie) near Gila Bend, Arizona.  The plant and associated 
transmission line are collectively called the Solana CSP Project. 

DOE prepared the Environmental Assessment (EA) in accordance with the National 
Environmental Policy Act (NEPA; 42 United States Code [U.S.C.] 4321 et seq.), Council on 
Environmental Quality NEPA implementing regulations (40 Code of Federal Regulations [CFR] 
Parts 1500−1508), and DOE NEPA implementing procedures (10 CFR 1021).  The EA analyzes 
the potential environmental impacts of the Proposed Action and No-Action Alternative and 
determines whether the Proposed Action would have the potential to result in significant 
environmental impacts.  The EA provides DOE with the environmental information to help 
decide whether to issue Abengoa Solar a loan guarantee for the Solana CSP Project. 

Purpose and Need for Agency Action 

The purpose and need for agency action is to comply with the DOE mandate under the Energy 
Policy Act of 2005 by selecting eligible projects that meet the goals of the act.  DOE is using the 
NEPA process to assist in determining whether to issue a loan guarantee to Abengoa Solar to 
support the proposed Solana CSP Project. 

The Energy Policy Act of 2005, as amended by Section 406 of the American Recovery and 
Reinvestment Act of 2009, authorized DOE to issue loan guarantees for projects that “avoid, 
reduce, or sequester air pollutants or anthropogenic emissions of greenhouse gases; and employ 
new or significantly improved technologies as compared to commercial technologies in service 
in the United States at the time the guarantee is issued.”  Title XVII identified 10 categories of 
technologies and projects potentially eligible for loan guarantees, including those for renewable 
energy technologies.  The two primary goals of the Title XVII loan guarantee program are to 
encourage commercial use in the United States of new or significantly improved energy-related 
technologies and to achieve substantial environmental benefits.  As required by the Energy 
Policy Act, Solana would employ energy efficiency, reduce reliance on foreign sources of 
energy, and contribute to the avoidance and reduction of air pollutants and anthropogenic 
emissions of greenhouse gases.  Once constructed and operating at full capacity, Solana would 
produce enough electricity to power approximately 70,000 Arizona homes and provide 
customers with solar-generated electricity.  Solana would reduce the need for electricity from 
conventional generation facilities, and compared to a traditional natural-gas-fired facility, it 
would avoid annual emissions of greenhouse gases and other air pollutants. 

Proposed Action and Alternatives 

Proposed Action 

The DOE Proposed Action is to issue Abengoa Solar a loan guarantee for construction of the 
Solana CSP Project.  Construction would begin at the end of 2010, and the plant would be 
expected to be operational by June 2013. 
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Solana would use CSP technology to capture heat generated by sunlight and turn that heat into 
electricity.  CSP works by using parabolic trough systems to concentrate energy from the sun 
through long, curved mirrors.  Approximately 2,700 trough collectors covering roughly 1,757 
acres (3 square miles) would comprise the Solana “solar field.”  Each row of parabolic trough 
collectors would be approximately 25 feet wide, 500 feet long, and more than 20 feet tall. 

The parabolic trough systems would be tilted toward the sun and focus sunlight on a pipe 
running down the center of the trough.  Heat from sunlight would warm an organic synthetic oil, 
known as heat transfer fluid, which would flow through the pipe to the power island.  The heat 
transfer fluid would serve as the working fluid of the collector field, and would provide a means 
for transferring the collected solar energy to the heat exchangers.  The collected solar energy 
would be used to convert water to steam for use in a conventional steam turbine generator to 
produce electricity.  Solana would employ molten salt storage tanks to retain and store up to 6 
hours of heat, which could be dispatched as needed, and would allow Solana to produce 
electricity on cloudy days and after sunset. 

The Solana Generating Plant would interconnect to the regional transmission grid via the 
proposed Solana Gen-Tie transmission line.  The proposed 230 kilovolt single-circuit 
transmission line would originate at the Solana site and terminate at the existing Arizona Public 
Service Company Panda Substation, approximately 18.2 miles east of the Solana site.  The 
Solana Gen-Tie would consist of transmission structures, single-circuit conductors (three wires), 
and two overhead ground wires, one of which would contain a fiber-optic cable to serve as a 
communications system for the Solana CSP Project.  The transmission structures would be steel 
monopoles approximately 100 to 140 feet tall, depending on the span length required, with a 
maximum height of 190 feet above the ground surface.  Typical 230 kilovolt span lengths would 
be approximately 800 to 1,000 feet.  An access road might be required along limited portions of 
the corridor for construction of the Solana Gen-Tie transmission line. 

No-Action Alternative 

This EA also evaluates a No-Action Alternative, which assumes DOE would not issue Abengoa 
Solar a loan guarantee for the proposed Solana CSP Project and Abengoa Solar would not 
proceed with the project.  Abengoa Solar has determined that timelines associated with pursuing 
alternative financing would be inconsistent with construction deadlines established to honor 
executed commercial agreements.  Therefore, this EA does not evaluate alternative sites or 
methods of financing. 

Summary of Environmental Impacts 

DOE has determined that there would be no significant adverse impacts to the resources 
analyzed in this EA as a result of the Proposed Action. 

The Proposed Action would result in direct and indirect beneficial impacts to socioeconomics 
through the creation of between 1,600 and 1,700 construction jobs and 85 permanent jobs.  
Additional beneficial economic impacts would include an estimated 300 to 400 million dollars in 
30-year tax revenues and the addition of more than 1 billion dollars in gross state product to 
Arizona’s economy. 
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Implementation of the Proposed Action would convert agricultural land to solar energy 
production, which would reduce current water usage by more than 75 percent, thereby reducing 
demand on Arizona’s water supply.  Conversely, taking agricultural land out of production 
would incrementally reduce the amount of available farmland in Maricopa County.  However, 
the potential for redistributing the irrigation water made available by taking the Solana site out of 
crop production would enable adjacent farms to increase productivity through higher crop yield. 

Under the Proposed Action, there would be beneficial impacts to global climate change and air 
quality.  The Proposed Action would avoid annual emissions of carbon dioxide by more than 
475,000 tons if an equivalent amount of electric power was produced using natural gas.  
Furthermore, compared to natural gas, the Solana CSP Project would avoid emissions of more 
than 520 tons of sulfur dioxide and more than 1,065 tons of nitrogen. 

Under the No-Action Alternative, there would be no beneficial impacts of bringing additional 
renewable energy capacity to market.  Not constructing the Solana CSP Project would decrease 
the potential for replacing energy sources that burn fossil fuels with renewable solar energy.  The 
benefits of avoided emissions of greenhouse gases and other air pollutants by replacing fossil-
fuel-fired electric generation would not occur.  Under the No-Action Alternative, none of the 
beneficial economic impacts described for the Proposed Action would occur.  Water demand to 
support continued agricultural production of the land would be greater under the No-Action 
Alternative. 
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1 PURPOSE AND NEED FOR AGENCY ACTION 

The Energy Policy Act of 2005, as amended by Section 406 of the American Recovery and 
Reinvestment Act of 2009, authorized the U.S. Department of Energy (DOE) to issue loan 
guarantees for projects that “avoid, reduce, or sequester air pollutants or anthropogenic emissions 
of greenhouse gases; and employ new or significantly improved technologies as compared to 
commercial technologies in service in the United States at the time the guarantee is issued.”  
Title XVII identifies 10 categories of technologies and projects potentially eligible for loan 
guarantees, including those for renewable energy technologies.  The two primary goals of the 
Title XVII loan guarantee program are to encourage commercial use in the United States of new 
or significantly improved energy-related technologies and to achieve substantial environmental 
benefits.   

Abengoa Solar, Inc. submitted an application to DOE under the federal loan guarantee program 
pursuant to the Energy Policy Act to support construction of a 280 megawatt gross output (250 
megawatt nominal output) concentrating solar power (CSP) plant.1  The project would include 6 
hours of thermal energy storage capability, which would allow energy to be dispatched as needed 
during cloudy periods and after sunset.  This facility is referred to as the Solana Generating Plant 
or Solana.   

The purpose and need for agency action is to comply with the DOE mandate under the Energy 
Policy Act by selecting eligible projects that meet the goals of the act.  DOE is using the 
National Environmental Policy Act of 1969 (NEPA) process and this Environmental Assessment 
(EA) to help determine whether to issue Abengoa Solar a loan guarantee to support the proposed 
project. 

Once constructed and operating at full capacity, Solana would produce enough electricity to 
power approximately 70,000 Arizona homes and provide customers with solar-generated 
electricity.  Solana would employ energy efficiency, reduce reliance on foreign sources of 
energy, and contribute to the avoidance and reduction of air pollutants and anthropogenic 
emissions of greenhouse gases, as required by the Energy Policy Act.  Solana would reduce the 
need for electricity from conventional generation facilities and, compared to a traditional natural-
gas-fired facility, would avoid annual emissions of greenhouse gases and other air pollutants as 
follows:  475,000 tons of carbon dioxide, 520 tons of sulfur dioxide, and 1,065 tons of nitrogen. 

1.1 Scope of the Environmental Assessment 

This EA provides information about the potential impacts associated with issuing Abengoa Solar 
a loan guarantee and covers construction and operation of the Solana Generating Plant, the 
Solana Gen-Tie transmission line, and associated facilities.  DOE prepared this EA in accordance 
with NEPA (42 United States Code [U.S.C.] 4321 et seq.), Council on Environmental Quality 
(CEQ) NEPA implementing regulations (40 Code of Federal Regulations [CFR] Parts 
1500−1508), and DOE NEPA implementing procedures (10 CFR 1021).  If it does not identify 
significant impacts during preparation of this EA, DOE will issue a Finding of No Significant 
                                                 
1 The amount requested for the loan guarantee is not being disclosed at this time because it is business sensitive.  
Moreover, if DOE issued Abengoa Solar a loan guarantee, the amount could differ from the original request. 
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Impact.  If it identifies potentially significant impacts, DOE will prepare an Environmental 
Impact Statement.  

This EA (1) describes the affected environment relevant to potential impacts of the Proposed 
Action and No-Action Alternative; (2) analyzes potential environmental impacts that could result 
from the Proposed Action; (3) identifies and characterizes cumulative impacts that could result 
from the Proposed Action in relation to other ongoing or proposed activities in the surrounding 
area; and (4) provides DOE with environmental information for use in decisionmaking to protect, 
preserve, and enhance the human environment and natural ecosystems.  

1.2 Public Participation 

Under CEQ NEPA regulations, scoping is not formally required for the preparation of an EA (40 
CFR Part 1501).  However, since February 2008, Abengoa Solar has conducted an extensive 
public participation program as part of its state and local permitting requirements.  The public 
outreach efforts focused on distributing information and soliciting input from the public and 
interested stakeholders.  Information-sharing opportunities included a project kick-off meeting, 
one-on-one briefings, stakeholder meetings, open houses, a project website, fact sheet, and 
telephone information line.  Table 1-1 summarizes the public outreach efforts. 

Table 1-1  Public Outreach Summary 
Date Venue/Location Time Notice Attendance

February 21, 2008 
 

Abengoa Solar and Arizona 
Public Service Company 
sponsored a Solana kick-off 
event at the Arizona Science 
Center 

All day 
function 

Media coverage: 
ABC 15, Arizona Family 
3, CBS 5, Fox 10 News, 
Telemundo, and Arizona 
Republic 

N/A 

March 27, 2008 Stakeholder Meeting 
Desert Willow Conference 
Center, Phoenix 

9:30 a.m. – 
12:30 p.m. 

Invitation mailer, 
courtesy calls 

9 

April 10, 2008 Open House  
Elks Lodge, Gila Bend 

5:00 p.m. –  
8:00 p.m. 

Zip code mailing, local 
posters, Gila Bend Sun 
and Arizona Republic 
advertisements 

114 

June 5, 2008 Stakeholder Meeting 
Desert Willow Conference 
Center, Phoenix 

9:30 a.m. – 
12:30 p.m. 

Invitation mailer, 
courtesy calls 

27 

June 19, 2008 Open House, Elks Lodge 
1400 East Pima Street 
Gila Bend 

4:30 p.m. –  
7:30 p.m. 

Zip code mailing, local 
posters, Gila Bend Sun 
and Arizona Republic 
advertisements 

51 

June 27, 2008 Citizen Notification Letter 
of Application – 
Comprehensive Plan 
Amendment 

N/A Letter mailed to property 
owners within 300 feet of 
the project boundary 

N/A 
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Table 1-1  Public Outreach Summary 
Date Venue/Location Time Notice Attendance

September  
22 - 23, 2008 

Certificate of Environmental 
Compatibility –  
Arizona Line Siting 
Hearings 

9:30 a.m. –  
5:00 p.m. 

Arizona Republic 
advertisements, Notice of 
Hearing posted by the 
Arizona Corporation 
Commission Line Siting 
Committee 

120 

September  
22 - 23, 2008 

Certificate of Environmental 
Compatibility –  
AZ Line Siting Hearings  
Public Comment Period 

6:00 p.m. – 
7:00 p.m. 

Arizona Republic 
advertisements, Notice of 
Hearing posted by the 
Arizona Corporation 
Commission Line Siting 
Committee 

10 

September  
24, 2008 

Certificate of Environmental 
Compatibility –  
Arizona Line Siting 
Hearings Public Tour of 
Facility 

8:00 a.m.-  
11:00 a.m. 

Arizona Republic 
advertisements, Notice of 
Hearing posted by the 
Arizona Corporation 
Commission Line Siting 
Committee 

4 

October 14, 2008 Certificate of Environmental 
Compatibility –  
Arizona Line Siting 
Hearings 

9:30 a.m. – 
5:00 p.m. 

Arizona Republic 
advertisements, Notice of 
Hearing posted by the 
Arizona Corporation 
Commission Line Siting 
Committee 

35 

November 5,2008 Comprehensive Plan 
Amendment Public Notice 
Commission and Board 
Hearings 

N/A Letter mailed to property 
owners within 300 feet of 
the project boundary 

45 

November 20, 2008 Planning Commission 
Hearing – Comprehensive 
Plan Amendment 

8:00 a.m. – 
12:00 p.m. 

Letters and signs 
advertising 

55 

December 5, 2008 Certificate of Environmental 
Compatibility –  
Arizona Corporation 
Commission Open Meeting 

9:00 a.m. –  
7:00 p.m. 

Notice provided by 
Arizona Corporation 
Commission 

35 

December 17, 2008 Comprehensive Plan 
Amendment – Maricopa 
County Board of 
Supervisors Meeting, 
Phoenix 

8:00 a.m. – 
12:00 p.m. 

Letters and signs 
advertising 

65 

April 22, 2009 Stakeholder Meeting, 
Phoenix 

11:30 a.m. – 
1:30 p.m. 

Invitation mailer, 
courtesy calls, and emails 

23 

October 19, 2009 Open House, Gila Bend  4:30 p.m.-  
8:30 p.m. 

Letter mailed to property 
owners within 300 feet of 
project boundary, 
courtesy calls, letter to 
stakeholders, and flyers 
posted locally 

56 
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The Solana CSP Project has gained support from Sierra Club, Sonoran Institute, the Town of 
Gila Bend, Barry M. Goldwater Range,2 Maricopa County (through the Comprehensive Plan 
Amendment process and other county-level permitting), and the State of Arizona (through 
environmental approval by the Arizona Corporation Commission) (see Appendix A).  Issues and 
concerns were identified and addressed throughout the state and county processes, and have been 
carried forward into this EA.  Table 1-2 summarizes the topics of concern and provides a brief 
response to each issue identified during the public participation effort.  The informal setting of 
the open houses emphasized one-on-one exchanges, giving the public ample opportunity to ask 
questions and express their concerns.   

Table 1-2  Summary of Issues and Concerns Identified During Public Outreach 
Concern  Response 

Exactly what property is 
included in the project? 

Vicinity maps were included as a part of the various handouts available at the 
open house and stakeholder meetings, online, and via email or mail, if 
requested. 

Will power line routes 
minimize the impacts on 
farming? 

The transmission line would be comprised of monopole transmission 
structures, to reduce the structural footprint, thus minimizing impacts on 
farming. 

How will noise impacts be 
controlled? 

Noise sources would be located primarily in the center of the solar field within 
the power block, approximately one mile from the Solana site boundary.  
Noise produced within the power block would attenuate quickly and blend 
with existing background noise levels at the site boundary.  

How will weeds be 
controlled? 

Weed control would be addressed during construction activities as part of site 
grading. Once Solana is operational, weed control would be part of the 
facility’s routine maintenance.  

Is there any glare from 
mirrors? 

The parabolic trough collectors focus energy onto receiver tubes located at the 
focal point. The receiver tubes are designed to maximize the collection of solar 
energy and do not produce glare. Given the proximity of the Barry M. 
Goldwater Range to the project, Abengoa Solar met with Luke Air Force Base 
representatives as part of the ongoing public outreach program. Abengoa Solar 
is committed to ensuring the Solana CSP Project is compatible with Barry M. 
Goldwater Range operations.  

Will brine ponds be lined and 
monitored to prevent and 
detect leaks? 

The brine ponds, or evaporation ponds, would be double-lined and have a leak 
detection system. In addition, Abengoa Solar is required to obtain an aquifer 
protection permit from the Arizona Department of Environmental Quality, 
which will address pond size, lining technology, and monitoring plans. 

Will Gila Bend get the power 
that is supplied by Solana? 

The power generated by the Solana Generating Station would be transmitted 
via transmission lines to the Arizona Public Service Company power grid 
which serves Gila Bend and other surrounding areas. 

                                                 
2 The 56th Fighter Wing Range Management Office of Luke Air Force Base is responsible for all flight operations 
and environmental management activities associated with the eastern portion of the Barry M. Goldwater Range 
(closest to the Solana site); Marine Corps Air Station Yuma manages the western portion. 
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Table 1-2  Summary of Issues and Concerns Identified During Public Outreach 
Concern  Response 

What about impacts to 
surrounding communities? 
How do you propose to 
mitigate them? 

The Solana CSP Project would not have negative impacts on surrounding 
communities, and therefore no mitigation has been developed. The project 
would result in direct and indirect beneficial impacts to the community through 
the creation of construction and permanent jobs. In addition, the Solana CSP 
Project would contribute to Gila Bend’s local economy by its workforce 
spending at local businesses.   

Will Solana keep holding 
open houses and public 
meetings to help keep the 
public informed? 

Abengoa Solar will continue to update online information and meet with 
various stakeholders and interested parties as appropriate. As required by 
Maricopa County, Abengoa Solar will post additional signs as the special use 
permit moves forward through the public hearing process. Abengoa Solar will 
consider additional open houses, as appropriate.  

 

1.3 Document Organization  

This EA is organized as follows:  

Chapter 1, Purpose and Need, describes the purpose of and need for the proposed DOE action 
and the scope of the analysis, and summarizes the public participation program for the Solana 
CSP Project.  It also describes the organization of the EA. 

Chapter 2, Proposed Action and Alternatives, describes the DOE Proposed Action, the 
project, alternative locations considered but eliminated, and the No-Action Alternative. 

Chapter 3, Affected Environment and Environmental Consequences, describes the existing 
baseline conditions of the resources the Proposed Action could affect (including land use, visual 
resources, air quality and climate change, noise, geology and seismicity, water resources, 
biological resources, cultural resources, socioeconomics, environmental justice, public health 
and safety, and transportation) and the potential social, economic, and environmental effects 
associated with the Proposed Action and No-Action Alternative. 

Chapter 4, Cumulative Effects, describes potential impacts to the environment from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
future actions. 

Chapter 5, List of Preparers, identifies the persons who prepared the EA and provides a brief 
description of their credentials. 

Chapter 6, Agencies and Native American Tribes Contacted, lists agencies and Native 
American tribes contacted regarding this EA. 

Chapter 7, References, lists the sources of information used to prepare this EA. 

Appendices A through F provide supporting information. 
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1.4 Availability of the Environmental Assessment 

DOE distributed the draft EA to representatives of the state and county, including the Arizona 
Department of Environmental Quality and Maricopa County Planning and Development 
Department, and to interested tribes for review and comment for a period of 21 days. 
Concurrently, DOE made a complete copy of the draft EA available for public review in the 
reading room at the Gila Bend Public Library at 202 Euclid Avenue in Gila Bend, Arizona, and 
at the Gila Bend High School library at 308 North Martin Avenue in Gila Bend, Arizona.  The 
Final EA is also available on the DOE Loan Guarantee Program Office NEPA documents 
webpage (located at http://www.lgprogram.energy.gov/NEPA-1.html). 
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2 PROPOSED ACTION AND ALTERNATIVES 

This chapter describes the DOE Proposed Action and the Solana CSP Project, alternative 
locations considered but eliminated from analysis, and the No-Action Alternative. 

2.1 Proposed Action 

The DOE Proposed Action is to issue Abengoa Solar a loan guarantee for construction of the 
Solana CSP Project.  Solana would be a 280 megawatt gross output (250 megawatt nominal 
output) CSP electric generating plant on private land west of the Town of Gila Bend, Arizona.  
Comprised of approximately 3,107 acres, the Solana site is generally north of Interstate 8, west 
of Painted Rock Dam Road, south of Powerline Road, and east of U.S. Bureau of Land 
Management (BLM) land within unincorporated Maricopa County.  Figure 2-1 shows the 
location of the Solana site. 

Abengoa Solar owns most of the 3,107-acre Solana site.  Approximately 100 acres within the 
Solana site boundary contain irrigation infrastructure currently owned, operated, and maintained 
by the Paloma Irrigation and Drainage District (PIDD).  This infrastructure provides irrigation 
water delivery to existing agricultural operations adjacent to the site.  As part of the Solana CSP 
Project design, this infrastructure would be relocated to maintain the integrity of the PIDD 
irrigation water delivery system.  Abengoa Solar is negotiating with PIDD to purchase the 
interrelated land ownership.  In addition to the 3,107-acre Solana site, the Abengoa Solar 
property includes a portion of an approximately 0.5-acre earthen-lined reservoir north of 
Powerline Road and adjacent to the Solana site.  This reservoir is one of several features (such as 
canals, reservoirs, and relift pumps) north of Powerline Road, which PIDD created to support 
irrigation water delivery to farms adjacent to the Solana site. 

Solana would use CSP technology to capture heat generated by sunlight and turn that heat into 
electricity.  CSP works by using parabolic trough systems to concentrate energy from the sun 
through long, curved mirrors.  Approximately 2,700 trough collectors covering roughly 1,757 
acres (3 square miles) would comprise the Solana “solar field.”  Each row of parabolic trough 
collectors would be approximately 25 feet wide, 500 feet long, and more than 20 feet tall. 

The parabolic trough systems would be tilted toward the sun and focus sunlight on a pipe 
running down the center of the trough (Figure 2-2).  Heat from sunlight would warm an organic 
synthetic oil, known as heat transfer fluid, which would flow through the pipe to the power 
island. 

The heat transfer fluid would serve as the working fluid of the collector field, and would provide 
a means for transferring the collected solar energy to the heat exchangers.  At the power island, 
the heat transfer fluid would be used to convert water to steam for use in a conventional steam 
turbine generator to produce electricity.  Solana would use two steam turbine generators to 
generate electricity (Figure 2-3).  In addition, the heat transfer fluid would flow into molten salt 
storage tanks that retain and store up to 6 hours of heat that could be dispatched as needed 
(Figure 2-4).  The molten salt heat storage tanks would allow Solana to produce electricity on 
cloudy days and after sunset. 
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Figure 2-3  Solana Generating Station Diagram 

 

 

Figure 2-4  Thermal Energy Storage System 
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In addition to the facilities described above, Solana would include onsite supporting 
infrastructure, including an administration building, solar assembly area, an inlet air cooling 
system, water treatment and storage facilities, new access roads, evaporation ponds, and 
retention ponds. 

The Solana site would include evaporation ponds to manage industrial wastewater generated 
during facility operations.  The industrial wastewater generated during operations would 
primarily be from the cooling towers.  As the steam leaves the turbines, it would enter the 
cooling towers, where it would be cooled through condensation.  Through this process, 
approximately 1 to 2 percent of the circulating water would be lost through evaporation. 

To minimize corrosion and the formation of mineral scale in the cooling towers, chemical 
inhibitors would be added to the circulating water.  To maintain acceptable levels of total 
dissolved solids in the circulating water, a portion of the water would be removed and replaced 
with fresh water.  The amount of water removed from circulation is referred to as blow-down. 

Cooling tower blow-down would be piped to the evaporation ponds.  The evaporation ponds 
would be double-lined and have a leak detection system.  As preventive maintenance, the 
evaporation ponds could require cleaning every 3 to 5 years.  The evaporation ponds would be 
designed for 100-percent redundancy; that is, the size of an individual pond or the total number 
of evaporation ponds considered necessary for Solana would be doubled to ensure adequate 
capacity.  The evaporation pond requirements for Solana would be determined through further 
engineering and design, and designed in compliance with an aquifer protection permit. 

Retention ponds would be constructed to manage storm water runoff from the site.  Runoff from 
the Solana site would be routed to the retention ponds to remove pollutants and improve water 
quality before release.  The retention ponds would be designed to allow for a controlled release 
over a 36-hour period.  The size and location of the retention ponds would be determined during 
final engineering and design. 

The power island, which would include the entire supporting infrastructure except for the 
retention ponds, would occupy an approximately 56.2-acre block within the 3,107-acre Solana 
site.  Water consumption required for Solana operations is estimated to be 3,000 acre-feet per 
year. 

Solana would interconnect to the regional transmission grid via the proposed Solana to Panda 
230 kilovolt transmission line (Solana Gen-Tie).  The proposed single-circuit transmission line 
would originate at the Solana site and terminate at the existing Arizona Public Service Company 
Panda Substation.  The length of the Solana Gen-Tie route from the northeast corner of the 
Solana site to the interconnection point at Panda Substation is approximately 18.2 miles, of 
which 8.2 miles follow an existing transmission line corridor.  An access road might be required 
along limited portions of the corridor for construction of the Solana Gen-Tie alignment.  Figure 
2-5 illustrates the Solana Gen-Tie alignment. 
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The Solana Gen-Tie would require the installation of new single-pole transmission structures, 
new single-circuit conductors (three wires), and two overhead ground wires, one of which would 
contain a fiber-optic cable to serve as a communications system for the Solana CSP Project.  The 
appearance of the proposed ground wire/fiber-optic cable would not be substantially different 
from a conventional ground wire without fiber-optic cables.  The new fiber-optic system would 
be used for voice communications, protective relaying telemetering, supervisory control, data 
acquisition, and other purposes. 

The transmission structures for the Solana Gen-Tie would be steel monopoles approximately 100 
to 140 feet tall, depending on the span length required, with a maximum height of 190 feet above 
the ground surface.  The length of spans would depend on several factors, including soil 
conditions, topography, and other engineering and environmental considerations.  Typical 230 
kilovolt span lengths would be approximately 800 to 1,000 feet. 

2.2 Solana CSP Project Construction 

Construction of the Solana CSP Project would require 1,600 to 1,700 construction workers and 
would occur over a 31-month period.  The construction effort would occur in multiple phases, 
with partial overlap of phases.  Therefore, construction of the second phase would occur after 
initiation of the first phase but before completion of the first phase.  Therefore, the full range of 
construction personnel would not be present for the entire duration of construction; rather, there 
would be a “ramping up” of construction personnel as sequential phases were initiated and a 
subsequent decline of construction personnel as sequential phases were completed. 

To minimize construction traffic and trips, Abengoa Solar anticipates providing offsite locations 
in Gila Bend and Buckeye for construction workers to park and ride buses to the Solana site.  
During construction, truck traffic is expected at a rate of 37 to 90 trucks each day.  All 
construction work would be completed before Solana operations begin. 

As part of the construction effort, Abengoa Solar intends to remove a berm along the western 
extent of the Solana site.  The previous landowner constructed the berm to redirect water runoff; 
the berm is partially on the Solana site and partially on BLM land.  The BLM considers the 
portion of the berm on BLM land to be a trespass because it was constructed without proper 
authorization.  Abengoa Solar intends to remove the entire berm and return the land to previous 
elevations.  Earthen materials from the berm might be used as construction fill on the Solana site.  
Abengoa Solar has applied to the BLM for temporary access to remove the berm.  According to 
the BLM, processing the application requires a Categorical Exclusion under NEPA, which the 
BLM would complete before construction at the Solana site.4  Abengoa Solar would comply with 
all BLM stipulations for temporary access to remove the berm. 

                                                 
4 In a meeting on May 1, 2009, among Kathleen Depukat (BLM), Jim Andersen (BLM), Sobia Naqvi (Abengoa 
Solar), Larry Killman (Tierra Environmental Consultants, LLC), and Jessica Wilton (Tierra Environmental 
Consultants), the BLM determined that an EA would not be required for removal of the berm.  The BLM indicated, 
however, that Abengoa Solar would be required to submit Form 2920-1, Land Use Application and Permit, for BLM 
approval.  Abengoa Solar submitted Form 2920-1 to the BLM on July 29, 2009.  In a follow-up phone call to the 
BLM regarding approval of Form 2920-1, Jo Ann Goodlow (BLM) stated that a Categorical Exclusion is required to 
process the form, and will be completed by the BLM (Goodlow 2009).  On February 22, 2010, Ms. Goodlow (BLM) 



Chapter 2 Proposed Action and Alternatives 

May 2010 Environmental Assessment 2-14 
 Solana CSP Project 

Before it commenced operations, Abengoa Solar would fence the perimeter of the Solana site for 
security.  In addition, Abengoa Solar would provide landscaping along the eastern edge of the 
site adjacent to Painted Rock Dam Road, which would help screen the facility and minimize its 
visibility from view of the adjacent residence and passersby on Painted Rock Dam Road. 

2.3 Solana CSP Project Operations 

Commencement of commercial operations at Solana is targeted for June 2013.5  Operation of 
Solana is anticipated to require 85 permanent employees.  Approximately 40 employees are 
anticipated to be present during any one shift.  Most workers would be at the Solana site from 
sunrise to 6 hours after sunset.  This would require a split shift of workers, each working 9 hours.  
It is assumed that 80 employees would be working during a given day, 40 employees per shift, 
and that 5 employees would work the overnight shift. 

2.4 Solana CSP Project Decommissioning 

Although Solana is anticipated to operate for 30 years, it is possible that the facility could remain 
in operation for as many as 40 or more years.  Possible reasons for closure could include, but 
would not be limited to, facility age, economic viability, cost of maintenance or upgrades, or 
damage considered beyond repair.  Procedures for facility closure would largely depend on the 
circumstances and requirements at the time of decommissioning. 

2.4.1 Facilities Closure 

Solana is being designed for an operating life of 30 years.  Depending on maintenance factors, at 
an appropriate point beyond the useful operating life, the project would cease operation and 
close.  At that time, it would be necessary to ensure that closure occurs in a way that public 
health and safety and the environment are protected from adverse impacts. 

Although the setting for this project does not appear to present any special or unusual closure 
circumstances, it is not possible to foresee what the situation would be in 30 years or more when 
the project ceases operation.  Therefore, provisions would be made that provide the flexibility to 
address the circumstances at the time of closure.  Facility closure would be consistent with laws, 
ordinances, regulations, and standards in effect at the time of closure. 

                                                                                                                                                             

stated by phone that the rationale for the Categorical Exclusion would be “Issuance of short-term (3 years or less) 
rights-of-way or land use authorizations for such uses as storage sites, apiary sites, and construction sites where the 
proposal includes rehabilitation to restore the land to its natural or original condition” (Goodlow 2010).  Email 
correspondence between Ms. Goodlow and Ms. Wilton on February 22, 2010 confirms the rationale for the 
Categorical Exclusion. In a letter dated March 2, 2010, Abengoa Solar received the cost recovery agreement and fee 
decision from BLM confirming that a Categorical Exclusion is required to process Form 2920-1. BLM has assigned 
serial number AZA-35161 to Abengoa Solar’s application (see Appendix B). 
 
5 The targeted commercial operation date has changed from a previously planned date in 2012 because of delay in 
closing of the project’s financing, due in turn to domestic and global market conditions.  The actual commercial 
operation date could change in accordance with the actual date of financial closing, expected in the first quarter of 
2010. 
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Temporary closure is a cessation of facility operations for a period greater than would be 
required for routine maintenance, overhaul, or replacement of major plant equipment.  
Temporary closure could be initiated by damage to the facility resulting from events such as 
earthquakes, fires, or other natural occurrences, or due to short-term economic considerations. 

Permanent closure is a cessation of facility operations with no intent to restart.  Permanent 
closure could result from a combination of facility age and economic considerations, from 
damage considered beyond repair, or for other reasons.  Sections 2.4.1.1 and 2.4.1.2 describe 
temporary and permanent closures in more detail. 

2.4.1.1 Temporary Closure 

In the case of a temporary closure, Abengoa Solar would maintain round-the-clock security for 
the facilities and would notify the Arizona Department of Environmental Quality (ADEQ) and 
other jurisdictional agencies.  Depending on whether hazardous materials were released, a 
specific course of action would be followed, as outlined below. 

A Risk Management and Mitigation Plan would be developed before operations began and 
would be implemented for the temporary halting of facility operations if there is no actual or 
threatened release of hazardous materials.  The plan would ensure compliance with all applicable 
laws, ordinances, regulations, and standards and appropriate protection of public health, safety, 
and the environment.  The plan could include draining and proper disposal of chemicals from 
storage tanks and other facility equipment, the safe shutdown of all plant equipment, and various 
other measures to protect equipment, onsite workers, the public, and the environment.  Specific 
measures would depend on the expected duration and nature of the temporary closure. 

If the temporary closure did involve an actual or threatened release of hazardous materials to the 
environment, procedures would be developed and implemented, as provided for in a Hazardous 
Materials Business Plan.  Procedures would include, but not be limited to, the following: 

• Measures to control and ultimately prevent the continued release of hazardous materials 

• Emergency response procedures to address the unique operating environment consistent with 
the nature of the temporary closure 

• Training requirements for project personnel in hazardous material release response and 
control 

• Requirements for notifying appropriate agencies and the public 

All notifications and related actions would be conducted in accordance with the Emergency 
Planning and Community Right-To-Know Act.  After the hazardous material release was 
resolved, temporary closure would proceed, corrective actions would be identified, and the Risk 
Management and Mitigation Plan would be followed. 

2.4.1.2 Permanent Closure 

If Solana remained economically viable, it could operate for 40 or more years, which would 
defer environmental impacts associated with closure and with the development of replacement 



Chapter 2 Proposed Action and Alternatives 

May 2010 Environmental Assessment 2-16 
 Solana CSP Project 

power generating facilities.  However, if the facility was no longer economically viable before 
useful life of equipment had expired, permanent closure could occur sooner. 

A decommissioning plan outlining closure procedures would be developed and implemented, 
regardless of when permanent closure occurred.  The decommissioning plan would be provided 
to the ADEQ and other jurisdictional agencies for review before permanent closure.  The 
decommissioning plan would include procedures designed to ensure public health and safety, 
environmental protection, and compliance with applicable laws, ordinances, regulations, and 
standards.  Abengoa Solar would maintain round-the-clock security for Solana during permanent 
closure activities until the facilities were determined safe without security. 

Closure measures could range from extensive “mothballing” to the complete removal of 
equipment and other structures, depending on conditions at the time of closure.  The 
decommissioning plan for Solana would address the following: 

• Proposed decommissioning measures for all facilities constructed as part of the project 

• Activities necessary for site restoration, if removal of all equipment and appurtenances was 
needed 

• Provisions for recycling facility components, collection and disposal of hazardous wastes, 
and resale of unused chemicals back to suppliers or other parties 

• Decommissioning alternatives other than full restoration of the site 

• Costs associated with the proposed decommissioning activities and the source of funds to 
implement these activities 

• Conformance with applicable laws, ordinances, regulations, standards, and local/regional 
plans 

2.5 Permits, Approvals, and Authorizations 

Several permits, approvals, and authorizations would have to be completed before 
commencement of construction or other ground-disturbing activities for the Solana CSP Project.  
Table 2-1 lists the permits, approvals, and authorizations Abengoa Solar would have to secure; 
the issuing federal, state or local regulating agency; and the current status of the permits, 
approvals, and authorizations. 

2.6 Alternative Locations Considered but Eliminated  

In 2006, Abengoa Solar conducted a site selection analysis to identify the appropriate location 
for the Solana CSP Project in Arizona.  Abengoa Solar considered the following criteria during 
site selection:  (1) incoming solar radiation (insolation) value commensurate with a CSP project; 
(2) minimal slope; (3) proximity to transportation corridors; (4) water availability; (5) previously 
disturbed land; and (6) proximity to the electric transmission grid.  Based on these criteria, 
Abengoa Solar determined that the Gila Bend, Arizona, area would be an ideal location for the 
Solana CSP Project and researched the ability to purchase a large parcel of contiguous land.  As 
part of the due diligence process, Abengoa Solar conducted a preliminary screening of three sites  
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Table 2-1 Permits, Approvals, and Authorizations for the Solana CSP Project 

Agency Permit/ 
Approval Description Status 

Federal 
DOE Loan Guarantee Financing for construction of the Solana 

CSP Project 
In progress 

U.S. Fish and Wildlife 
Service 

Endangered 
Species Act 
Compliance 

Protection of special status species FWS Concurrence, 
April 12, 2010 

U.S. Army Corps of 
Engineers 

Jurisdictional 
Determination/ 
Section 404 
Permit & Section 
401 Water Quality 
Certification 

Required for the discharge of dredged or 
fill material into waters of the United 
States. The Section 401 Water Quality 
Certification will be approved 
concurrently with the Section 404 permit.   

Preliminary 
Jurisdictional 
Determination 
March 17, 2010; 
project activities 
covered under 
Nationwide Permit 
No. 12 

State 
Arizona Corporation 
Commission 

Certificate of 
Environmental 
Compatibility  

Permit issued by the state to authorize 
construction of the power plant and 
transmission line 

Approved 
December 11, 2008 

Arizona Department of 
Environmental Quality 

Aquifer 
Protection Permit 

Required for facilities that have the 
potential to discharge a pollutant directly 
to an aquifer, land surface, or vadose 
zone for the protection of aquifer water 
quality. 

To be completed 

Arizona Department of 
Environmental Quality  

Non-Title V Air 
Permit 

Air quality protection and compliance Application filed 
July 2008, 
anticipated 
completion in 2010 

State Historic 
Preservation Officer  

Concurrence Section 106 consultation SHPO Concurrence, 
April 22, 2010 

Local 
Maricopa County Comprehensive 

Plan Amendment  
Amends land use designation in county 
land use plan 

Approved  
December 17, 2008 

Maricopa County Special Use 
Permit 

Allows project type within zoning 
category 

In progress 

Maricopa County Public Water 
System Permit 

Allows for creation of a new public water 
system to provide potable water  

In progress 

Maricopa County Construction 
Permits 

Ensures project construction complies 
with all county regulations and 
ordinances  

To be completed 

Flood Control District 
of Maricopa County 

Floodplain Use 
Permit 

Regulates construction in floodplains to 
minimize upstream or downstream 
impacts 

To be completed 
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in the Gila Bend area.  While each of the sites was similar based on environmental 
considerations, the Solana site was the only one with optimal proportion (length of property 
compared to width of property) for development of the CSP project.  Through this site-selection 
process, Abengoa Solar eliminated general areas and individual sites from further consideration 
and identified the Solana site as the optimal location for the CSP project. 

2.7 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for the 
proposed Solana CSP Project.  Abengoa Solar has determined that timelines associated with 
pursuing financing through commercial debt markets would be inconsistent with construction 
deadlines established to honor executed commercial agreements.  In addition, factors associated 
with financing through commercial debt markets would preclude the economic viability of the 
project.  Therefore, under the No-Action Alternative, Abengoa Solar would not proceed with the 
Solana CSP Project.  If Abengoa Solar did not proceed with the project, the environmental 
effects described in Chapter 3 would not occur.   

The decision for DOE consideration covered by this NEPA review is whether to issue Abengoa 
Solar a loan guarantee for the proposed project.  As detailed above, alternative financing 
timelines and factors would render the project unviable, and locations for the proposed project 
have been explored and eliminated because they did not meet the project requirements.  
Therefore, this NEPA review considers only the Proposed Action and the No-Action Alternative 
and does not consider alternative sites or methods of financing. 
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3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

This chapter describes the existing natural, physical, social, and economic conditions in the area 
of the Solana CSP Project, and describes the potential impacts under the Proposed Action and 
No-Action Alternative. 

3.1 Land Use 

3.1.1 Regulatory Framework  

The proposed Solana site is in an unincorporated area within the boundaries of Maricopa County; 
the proposed Solana Gen-Tie alignment is partially within unincorporated Maricopa County and 
partially within the Town of Gila Bend (Figure 3-1).  Both Maricopa County and the Town of 
Gila Bend have jurisdictional interests in the project.  Several land use plans, policies, and 
regulations apply to the proposed Solana CSP Project.  The Federal Farmland Protection Policy 
Act (FPPA) requires federal agencies to identify and take into account the impacts of their 
actions on prime or unique farmland. DOE uses the National Resources Conservation Service's 
(NRCS) Farmland Conversion Impact Rating to analyze these impacts. The following paragraphs 
describe this regulatory framework. 

Maricopa County Comprehensive Plan and Amendment 

The Maricopa County 2020 Comprehensive Plan (Maricopa County 2002) establishes a long-
range vision for county-wide zoning and allowable land uses, guides development of the 
unincorporated areas of the county, and provides a framework for future planning and 
decisionmaking.  One of the goals of the land use element of the Comprehensive Plan is to 
promote efficient land development that is compatible with adjacent land uses and sensitive to 
the natural environment.  Under this goal, Objective L8 (Support innovative technological 
operations and facilities to encourage an appropriate balance of automobile use and to encourage 
energy efficiency and the use of renewable resources) of the land use element emphasizes the 
county’s support of innovative technological operations and facilities to encourage energy 
efficiency and the use of renewable resources (Maricopa County 2002).  

To meet state and local planning requirements, Abengoa Solar filed a Comprehensive Plan 
Amendment with Maricopa County on May 30, 2008, for approval to amend an existing land use 
designation from Rural Development Area to Industrial.  Maricopa County approved the 
amendment on December 17, 2008. 

Town of Gila Bend General Plan 

The Town of Gila Bend General Plan (Gila Bend 2006) provides a roadmap for growth and 
development within the incorporated and planning area boundaries of Gila Bend.  The goals, 
objectives, and policies of the General Plan outline the town’s implementation strategy, and 
serve as a guide for ensuring the close coordination of infrastructure, land use, and other 
development decisions.  The land use policies of the general plan are closely linked to economic 
development; therefore, many of the goals and objectives of the general plan promote controlled 
development of commercial, industrial, and public facilities as a means of improving the 
community and creating employment opportunities. 
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In particular, the following goals of the General Plan demonstrate the interconnected relationship 
of land use planning and economic development in Gila Bend and its planning sphere: 

• Goal 3:  Encourage industrial development in Gila Bend that provides quality employment 
and other benefits to the community. 

• Goal 8:  Actively promote quality industries and business which will contribute to investment 
and development in the Town. 

Farmland Protection Policy Act 

Congress passed the FPPA in 1981 in response to a substantial decrease in the amount of open 
farmland (7 U.S.C. 4201 et seq.).6  Under the FPPA, the Secretary of Agriculture established 
criteria for use by federal agencies to consider effects to farmland.  As stipulated by the FPPA, 
federal agencies are to:  (1) use the criteria to identify and account for the adverse effects of their 
programs on the preservation of farmland, (2) consider alternative actions, as appropriate, that 
could lessen adverse effects, and (3) ensure that their programs, to the extent practicable, are 
compatible with state, units of local government, and private programs and policies to protect 
farmland (7 U.S.C. 658.1).  Federal agencies comply with the FPPA by completing a Farmland 
Conversion Impact Rating Form for submittal to the U.S. Department of Agriculture NRCS. 

3.1.2 Affected Environment 

The proposed Solana site is in unincorporated Maricopa County on private land.  Nearby lands 
are under the jurisdiction of the Town of Gila Bend, the BLM, and the Arizona State Land 
Department (ASLD) (see Figure 3-1).  The Barry M. Goldwater Range is approximately 8 miles 
south of the Solana site and south of Interstate 8.  Military training flight patterns cross much of 
the region, but in particular, one of the training routes extends north-northwest from Auxiliary 

                                                 
6 The purpose of the FPPA is to minimize the extent to which federal programs contribute to the unnecessary and 
irreversible conversion of farmland to nonagricultural uses, and to ensure that federal programs are administered in a 
manner that, to the extent practicable, are compatible with state, local government, and private programs and 
policies to protect farmland (7 U.S.C. 4201(b)).  Under the FPPA, “farmland” is defined as: 

Prime Farmland:  land that has the best combination of physical and chemical characteristics for producing food, 
feed, fiber, forage, oilseed, and other agricultural crops with minimum inputs of fuel, fertilizer, pesticides, and labor, 
and without intolerable soil erosion, as determined by the Secretary of Agriculture.  Prime farmland includes land 
that possesses the above characteristics but is being used currently to produce livestock and timber.  It does not 
include land already in or committed to urban development or water storage (7 U.S.C. 4201(c)(1)(A)). 

Unique Farmland:  land other than prime farmland that is used for production of specific high-value food and fiber 
crops, as determined by the Secretary of Agriculture.  It has the special combination of soil quality, location, 
growing season, and moisture supply needed to economically produce sustained high quality or high yields of 
specific crops when treated and managed according to acceptable farming methods.  Examples of such crops include 
citrus, tree nuts, olives, cranberries, fruits, and vegetables (7 U.S.C. 4201(c)(1)(B)). 

Farmland of Statewide or Local Importance:  farmland, other than prime or unique farmland, that is of statewide or 
local importance for the production of food, feed, fiber, forage, or oilseed crops, as determined by the appropriate 
state or local government agency or agencies, and that the Secretary of Agriculture determines should be considered 
as farmland (7 U.S.C. 4201(c)(1)(C)). 
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Field #11 across the Solana site and the western portion of the Solana Gen-Tie alignment.  The 
minimum height at which air traffic can operate on this route is 300 feet above ground level. 

Features within and adjacent to the Solana site include the PIDD Canal, relift pumps, reservoirs, 
and associated canals; the Gila Bend Canal; Painted Rock Dam Road, Powerline Road, and 
Interstate 8; a communications tower; and a commercial dairy adjacent to the eastern boundary 
of the site. 

Portions of the proposed Solana Gen-Tie are in unincorporated Maricopa County and the Town 
of Gila Bend.  Existing land uses in the proposed Solana CSP Project area are primarily irrigated 
agricultural lands.  Additional land designations include residential, commercial, industrial, 
utility, and transportation uses.  Figure 3-2 shows land uses in the Solana CSP Project area.  
Residential uses in and adjacent to the area are sparse and are associated with farm and dairy 
operations.  Commercial uses include three dairy operations east of the Solana site along 
Powerline Road. 

Existing industrial development consists of the 446-acre Panda Gila River Power Generating 
Facility, approximately 0.25 mile north of the proposed Solana Gen-Tie alignment and the 
Arizona Public Service Company’s Gila Bend Substation, approximately 2 miles south of the 
proposed Solana Gen-Tie alignment.  In addition, the Arizona Public Service Company owns 
and operates one 69 kilovolt single-circuit line and one 230 kilovolt single-circuit line.  The 
Arizona Public Service Company also owns and operates various 12 kilovolt distribution lines in 
the vicinity of the Solana CSP Project.  Planned electric transmission facilities in the vicinity 
include the Gila Bend Power Partners, LLC (GBPP), certificated 500 kilovolt transmission line 
and power generating facility.  This line will originate at the planned GBPP Gila Bend 
generating station and follow an easterly alignment for approximately 9 miles, terminating at the 
GBPP proposed Watermelon Switchyard.  The 500 kilovolt transmission line will parallel and be 
adjacent to the south side of Watermelon Road for approximately 7.5 miles.  The remaining 1.5 
miles will extend in an easterly direction from the point where Watermelon Road terminates at 
Old U.S. Highway 80. 

Major transportation corridors in the area include Interstate 8, State Route 85, and the Union 
Pacific Railroad.  The local road network consists of paved roads (Painted Rock Dam Road, 
Citrus Valley Road, and portions of Watermelon Road) and unpaved roads (Powerline Road and 
portions of section line alignments). 

As described above, Maricopa County approved a Comprehensive Plan Amendment on 
December 17, 2008, that changed the land use category for the Solana site from Rural 
Development Area to Industrial. 

The Solana Gen-Tie alignment would extend through the Gila Bend Planning Area and the Town 
of Gila Bend municipal boundaries (Figure 3-3).  Land use designations traversed by, or 
immediately adjacent to, the proposed Solana Gen-Tie route in areas administered by the Town 
of Gila Bend include Rural Residential, Very Low Density Residential, Low Density Residential 
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Medium Density Residential, High Density Residential, Parks and Open Space, Light Industrial, 
Heavy Industrial, and Neighborhood Business (Figure 3-3).7 

3.1.3 Environmental Consequences 

3.1.3.1 Proposed Action 

The Solana site is currently vacant farmland because farming operations ceased in August 2009.  
Once constructed, the Solana site would contain the following components:  a power island, solar 
field, solar assembly area, evaporation ponds, retention ponds, and paved and unpaved roads.  
Table 3-1 lists the approximate acreages and corresponding percentage of the land area of each 
of the Solana site components.  Exact acreages are subject to change pending completion of final 
design and engineering.  Unused lands would be available for future use.  Current plans are to 
use the unused portions for construction staging or additional drainage elements. 

                                                 
7 Rural Residential:  Development in this category includes both farm and non-farm residential uses, farms, and 
recreational and institutional uses.  This category provides for areas of large-lot residential development.  This 
residential category allows for densities of up to 1.0 dwelling unit per acre.  Residences in this category are 
characterized by single-family detached homes on large lots of 1 or more acre. 

Very Low Density Residential:  This category provides for areas of large-lot residential development.  This 
residential category allows for densities of up to 1.0 dwelling unit per acre.  Residences in this category are 
characterized by single-family detached homes on large lots of one acre or more. 

Low Density Residential:  This category provides for areas where low density residential development is desired.  
This residential category allows for densities between 1.0 and 5.0 dwelling units per acre with lot sizes in excess of 
7,000 square feet.  Residences in this category are generally characterized by one- to two-story single-family 
detached homes on large and medium sized lots.  Single-family homes in this category may include modular and 
manufactured homes on lots larger than 7,000 square feet. 

Medium Density Residential:  This category provides for areas of the community where higher residential densities 
are desired.  This residential category allows for a range of densities from 5.0 to 10.0 dwelling units per acre.  
Housing types in this category could include those typically included in low density residential developments, and 
townhouses, patio homes, and two- and four-unit buildings. 

High Density Residential:  This category provides for areas of multi-family residential development.  This 
residential category allows for densities of up to 18.0 dwelling units per acre and is characterized by apartments and 
condominiums. 

Parks and Open Space:  This category denotes regional park and open space facilities that will be within the 
incorporated area. 

Light Industrial:  This category provides for employment uses such as warehousing, assembly, and storage.  
Assembly of products should occur in an enclosed building from parts manufactured offsite.  Warehouse distribution 
and sale of products assembled onsite would be allowed. 

Heavy Industrial:  This category provides for the development of areas where businesses, because of the nature of 
their manufacturing or storage operations (such as highly volatile substances), appearance, traffic generation, or 
other conditions might not be compatible with residential or retail, commercial, or business park land uses, or do not 
require visibility from arterial streets. 

Neighborhood Business:  This commercial category provides for the development of smaller scale commercial areas 
serving adjacent neighborhoods.  These uses provide for the sale of convenience goods and personal and business 
services for the day-to-day needs of the residents in the immediate neighborhood. 
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Table 3-1 Solana Site Components 

Solana Site Component Acres Percent of 
Total Site 

Power Island 56.20a 1.80 
Solar Field  1756.70b 56.54 

Solar Assembly Area 33.05 1.06 
Evaporation Ponds 28.00 0.90 
Retention Ponds 91.80 2.95 

Unused land 1,141.25 36.73 
Totalsc 3,107.00 100.00 

a. The power island acreage includes 6.40 acres of paved area, which represents the parking lot and roads surrounding the steam generation and 
turbine areas. 

b. The solar field acreage includes the dirt access roads required for maintenance (506.10 acres) and the paved main entrance road from Painted 
Rock Dam Road to the power island (2.80 acres). 

c. Totals might not equal sums of values due to rounding. 
 
 
Abengoa Solar has applied to Maricopa County for a special use permit for the development of 
Solana.  Maricopa County approval of the Comprehensive Plan Amendment and issuance of the 
special use permit would ensure that the Solana CSP Project is compatible with applicable land 
planning documents and current land use designations. 

The proposed Solana Gen-Tie would be consistent with existing land use designations.  The 
extent of right-of-way to be acquired for the Solana Gen-Tie alignment would be limited to a 
width of 200 feet to minimize impacts to existing land use along the corridor; current farming 
activities would likely continue within portions of the right-of-way.  Areas of permanent 
disturbance along the Solana Gen-Tie alignment would be limited to the footprint of the steel 
monopole transmission structures and associated concrete footings, which are anticipated to be 
approximately 7 feet by 7 feet (or 49 square feet) per structure.  Based on typical span lengths of 
800 to 1,000 feet for 230 kilovolt transmission lines, the number of transmission structures 
required for the Solana Gen-Tie would range between 105 and 150 poles.  Therefore, the total 
area of permanent disturbance resulting from the Solana Gen-Tie would range between 5,145 
square feet (0.12 acre) and 7,350 square feet (0.17 acre), depending on the required number of 
transmission structures. 

The Solana CSP Project would not affect or conflict with existing plans of state government, 
local governments, or private entities for other developments in the vicinity of the proposed 
project.  Because the minimum height of aircraft flight operations would be more than 100 feet 
above the transmission structures (190 feet maximum), the Solana CSP Project would not 
interfere with operations at Barry M. Goldwater Range. 

Abengoa Solar provided the NRCS a Farmland Conversion Impact Rating Form, maps, and 
project data.  NRCS responded in a letter dated September 14, 2009 (Appendix C), and 
acknowledged that irrigation water to the existing farm had been discontinued before the 
proposed federal action (that is, the DOE decision whether to issue Abengoa Solar a loan 
guarantee).  Because the conversion of farmland (through discontinuation of irrigation) had 
commenced before federal involvement, the NRCS stated that the land would no longer be 
considered farmland as defined by the FPPA, and therefore would not be subject to further 
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analysis.  The NRCS confirmed that if irrigation were to resume, however, the land would be 
considered Prime and Unique Farmland.  In the interest of a thorough environmental analysis, 
the Farmland Conversion Impact Rating process was completed for the proposed Solana CSP 
Project.  The results of this analysis are described below.  Appendix C provides the completed 
Farmland Conversion Impact Rating Form and a summary of how each scoring decision was 
derived. 

The NRCS determined that with irrigation the proposed Solana site would contain Prime and 
Unique Farmland.8  Federal agencies must consider 12 site assessment criteria to evaluate the 
suitability of a site for protection as farmland.  The maximum number of points varies for each of 
the 12 site assessment criteria.  Scoring decisions are made by examining the site, the 
surrounding area, and the programs and policies of the state or local unit of government in which 
the site is located.  The 12 site assessment criteria were evaluated for the Solana site, and 
generated a score of 89 out of a possible 160 points.  The land evaluation and site assessment 
scores were added together, which produced a total score of 162 points out of a possible 260 
points.  Table 3-2 summarizes the scoring for the Solana site. 

Table 3-2 Farmland Conversion Impact Rating Scores for the Solana Site 
Criterion Maximum Points Assigned Points

Land Evaluation 100 73 
Site Assessment 160 89 

Area in Non-Urban Use 15 15 
Perimeter in Non-Urban Use 10 10 
Percent of Site Being Farmed 20 20 
Protection Provided by State and Local Government 20 0 
Distance from Urban Built-Up Area 15 15 
Distance to Urban Support Services 15 10 
Size of Present Farm Unit Compared to Average 10 10 
Creation of Non-Farmable Farmland 10 0 
Availability of Farm Support Services 5 4 
On-Farm Investments 20 4 
Effects of Conversion on Farm Support Services 10 1 
Compatibility with Existing Agricultural Use 10 0 

Totals 260 162 
 

As stated at 7 U.S.C. 658.4(c) of the FPPA, the Department of Agriculture recommends that: 

(1) Sites with the highest combined scores are regarded as most suitable for protection and sites 
with the lowest scores as least suitable. 

                                                 
8 This land evaluation criterion is based on information from several sources, including soil surveys, NRCS field 
office technical guides, soil potential ratings or soil productivity ratings, and land capability classifications.  Based 
on these sources, NRCS assigned a score of 73 out of a possible 100 points to the proposed Solana site, which 
represents the relative value of the farmland to be converted by the project. 
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(2) Sites receiving a total score of less than 160 need not be given further consideration for 
protection and no additional alternatives need to be evaluated. 

(3) Sites receiving scores totaling 160 or more are given increasingly higher levels of 
consideration for protection. 

(4) When making decisions on proposed actions for sites receiving scores totaling 160 or more, 
federal agency personnel consider: 

i. Use of land that is not farmland or use of existing structures 

ii. Alternative sites, locations and designs that would serve the proposed purpose but 
convert either fewer acres of farmland or other farmland that has a lower relative value 

iii. Special siting requirements of the proposed project and the extent to which an 
alternative site fails to satisfy the special requirements as well as the originally selected 
site. 

Although the conversion of farmland (through discontinuation of irrigation) had commenced 
before federal involvement, DOE has reviewed the Farmland Conversion Impact Rating Form, 
maps, and project data provided by Abengoa Solar in the interest of a thorough environmental 
evaluation.  Further, DOE considered the three factors listed under recommendation (4) above.  

First, DOE determined that in planning for the project before applying for a DOE loan guarantee, 
Abengoa Solar thoroughly considered alternative sites as it evaluated the special siting 
requirements for the facility.  As described in Section 2.6, Abengoa Solar screened sites for the 
Solana CSP Project to identify opportunities and constraints for siting.  Site-selection screening 
considered solar potential, slope, proximity to existing electrical infrastructure, proximity to 
transportation infrastructure (rail and highway), water availability, compatibility with adjacent 
land uses, and previously disturbed private property (to avoid potential impacts to native desert).  
Based on these criteria, Abengoa Solar identified three sites for further evaluation; all three are 
north of Interstate 8 and in the vicinity of Painted Rock Dam Road.  Of the three sites, only the 
proposed Solana site meets the special siting requirements – that is, optimal proportions (the 
length and width of the site are nearly equal) – for placement of solar facilities.  Therefore, 
Abengoa Solar selected the Solana site for the proposed Solana CSP Project. 

Second, DOE considered that according to the NRCS, the removal of approximately 3,000 acres 
(excluding the 100 acres of irrigation infrastructure) of farmland from agricultural production for 
the proposed Solana Generating Station would represent 1.6 percent of the total available 
farmland, as defined by the FPPA, within Maricopa County.  In addition, the NRCS land 
evaluation indicates that 60 percent of farmland in Maricopa County has the same or higher 
relative value based on soil characteristics.  Therefore, even with the conversion of 3,000 acres, 
adequate farmland remains in Maricopa County to support regional and statewide agricultural 
needs. 

Due to PIDD’s lack of capacity to deliver enough water during summer, the farm adjacent to the 
Solana site east of Painted Rock Dam Road is unable to keep all of its land in production.  
During summer, the adjacent farm must fallow 640 acres to meet the irrigation demand of the 
remaining portion of the farm (Brown 2009).  Therefore, a net reduction of 1.6 percent of 
farmland would not be considered significant, because the potential for redistributing the 
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irrigation water made available by taking the Solana site out of crop production would enable 
adjacent farms to increase productivity through higher crop yield. 

Third, DOE considered that under the decommissioning scenarios described in Section 2.4, the 
Solana site could be returned to agricultural uses if the facilities were removed and irrigation 
resumed.  Therefore, the proposed Solana CSP Project would not constitute an irretrievable or 
irreversible commitment of a resource. 

In addition, DOE considered that existing agricultural land use would continue around the Solana 
site and along the Solana Gen-Tie right-of-way; therefore, agricultural impacts to the farms 
adjacent to the transmission line corridor would be limited.  Areas of permanent disturbance in 
agricultural fields along the Solana Gen-Tie would be limited to the footprint of the steel 
monopole transmission structures and associated concrete footings.  The total area of permanent 
disturbance in the agricultural fields would range between 1,372 square feet (0.03 acre) and 
1,715 square feet (0.04 acre), depending on the required number of transmission structures. 

For these reasons, converting the Solana site from an agricultural use to an industrial use is 
compatible with state, local, and private programs to protect farmland and would not result in a 
significant impact to Maricopa County’s agricultural economy. 

There would be no adverse impacts to existing land uses from Solana construction or operations.  
The project would be consistent with the goals and objectives of the Maricopa County 
Comprehensive Plan, which specifically encourages energy efficiency and the use of renewable 
resources.  The Solana CSP Project also would support the goals and objectives of the Town of 
Gila Bend General Plan, which promotes industrial facilities as a means for creating employment 
opportunities and improving the economic conditions of the area.  There would be no adverse 
impacts to farmland. 

3.1.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project and Abengoa Solar would not proceed with the project.  
Absent the project, the existing farmland would eventually return to production and the potential 
to redistribute irrigation water to adjacent farms would not occur.  Under the No-Action 
Alternative, the land use designation for the existing farm would remain Industrial for a period of 
3 years, after which Maricopa County would amend the land use plan and revert back to the 
Rural Development Area designation. 

3.2 Visual Resources  

3.2.1 Methods 

The study area for the visual resources analysis includes an evaluation of the viewshed, or area 
surrounding the Solana CSP Project vicinity from which a significant number of people would be 
able to view the facilities from a fixed vantage point, such as a residence, roadway, or 
recreational area.  The viewshed for the visual resource evaluation includes the Solana site, the 
Solana Gen-Tie alignment, and neighboring lands from which the Solana CSP Project might be 
viewed. 
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Potential effects to visual resources were evaluated using elements from the BLM Visual 
Resource Management (VRM) system (BLM 2008).  Briefly, the VRM system entails an 
assessment of the existing scenic quality (through evaluation of basic design elements, such as 
form, line, color, and texture), identification of the level of visual sensitivity, and preparation of a 
photographic simulation from key observation points.9  The following factors were used to 
evaluate the sensitivity of the existing visual setting to proposed changes associated with the 
Solana CSP Project: 

• The extent to which the existing landscape is already altered from its natural condition 

• The number of people within visual range of the area, including residents, highway travelers, 
and those involved in recreational activities 

• The degree of public interest in or concern about the visual quality of the landscape 

3.2.2 Affected Environment 

The proposed Solana site and Solana Gen-Tie alignment are in the Sonoran Desert section of the 
Basin and Range Lowlands Province in central Arizona.  This physiographic province is 
characterized by fault-block mountain ranges separated by broad, deep alluvial valleys with 
through-flowing drainage.  The landscape is characterized by a broad alluvial basin created by 
the Gila River, and is bounded by mountainous terrain.  The alluvial plain consists of a broad 
panorama of gently sloping, flat terrain dominated by agricultural activities. 

Review of the Maricopa County 2020 Plan (Maricopa County 2002), Maricopa County 
Comprehensive Plan Amendment (Maricopa County 2008), Town of Gila Bend General Plan 
(Gila Bend 2006), and the BLM Lower Gila South Resource Management Plan (BLM 1985) did 
not identify any scenic areas or visual resources in the vicinity of the Solana CSP Project.  In 
addition, there are no areas of special consideration such as Natural Areas, Wilderness Areas, 
Wild and Scenic Rivers, Scenic Roads, or Areas of Critical Environmental Concern that require 
protection of scenic resources in the vicinity of the Solana CSP Project. 

The proposed Solana site is on private land approximately 8 miles west of the Town of Gila 
Bend municipal boundary.  The landscape setting in the vicinity of the Solana site is rural, and 
consists primarily of agricultural land and open desert.  There is a commercial dairy and 
associated residence immediately east of Painted Rock Dam Road. 

The proposed Solana Gen-Tie alignment is on private land, and would originate approximately 8 
miles west of the Town of Gila Bend municipal boundary and extend approximately 7.6 miles 
within the town’s municipal boundary.  The landscape in the vicinity of the proposed Solana 

                                                 
9 Based on BLM VRM system evaluation factors, BLM-administered lands are placed into one of four visual 
resource inventory classes:  Class I, II, III, or IV.  Classes I and II are the most valued, Class III represents a 
moderate value, and Class IV represents the lowest value.  The inventory classes provide the basis for visual 
considerations in the agency’s resource management planning process.  Because the Solana CSP Project area does 
not include BLM lands or other areas that would be incorporated into BLM resource management plans, class 
inventories were not assigned to the Solana site or the Solana Gen-Tie alignment. 
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Gen-Tie alignment is rural and is dominated by agriculture and open desert.  Three commercial 
dairies operate approximately 2 miles south of the proposed Solana Gen-Tie alignment. 

Undeveloped land in the Solana CSP Project vicinity consists of sparse vegetation, which is 
characteristic of the desert scrub found in undeveloped areas of Maricopa County.  Vegetation 
abundance and diversity increases near Bull Durham Wash and the Gila River, approximately 
7.7 miles north of the proposed Solana site and 5.5 miles north of the proposed Solana Gen-Tie 
alignment. 

The visual character of the Solana CSP Project vicinity has been highly modified from its natural 
state.  Modifications to the natural setting include agriculture, rural residential uses, dairies, 
irrigation canals, various sizes and types of electrical transmission and distribution lines, and two 
communications towers (one on the Solana site and one south of Interstate 8).  In addition, 
several transportation facilities extend through or are adjacent to the Solana CSP Project vicinity, 
including Interstate 8, Painted Rock Dam Road, Powerline Road, Watermelon Road, and the 
Union Pacific Railroad.  Based on the factors described in Section 3.2.1, the overall existing 
scenic quality of the landscape is considered low because the area has been substantially 
modified from its natural state and because it lacks a variety and contrast in natural features, 
landforms, and vegetation. 

3.2.3 Environmental Consequences 

3.2.3.1 Proposed Action 

Visual effects resulting from the development of the Solana site would include changes to the 
visual character of the landscape.  Solana would introduce new elements into the landscape, and 
would alter the form, line, color, and texture that characterize the existing landscape. 

The primary viewpoints of the proposed Solana site include those visible to one residence to the 
east and to travelers on Interstate 8 and Painted Rock Dam Road.  There are no designated 
recreational use areas in the Solana site vicinity.  The Interstate 8 overpass at Painted Rock Dam 
Road is elevated above the intersection and creates the point from which the greatest number of 
travelers might view the Solana site.  Therefore, the overpass at Painted Rock Dam Road was 
selected as key observation point 1. 

For the Solana Gen-Tie alignment, the primary viewpoints are at the intersection of Interstate 8 
and Painted Rock Dam Road, sporadic residential dwellings adjacent to Watermelon Road, and 
at the San Lucy Village.  The proposed Solana Gen-Tie alignment would be approximately 1 
mile south of the developed portions of the Gatlin Site10 and one-half mile south of the 
undeveloped portions of the site.  The Gatlin Site is the only recreational use facility in the 
vicinity of the Solana CSP Project.  Due to changes in topography, the Solana Gen-Tie alignment 
would not be visible from the developed portions of the Gatlin Site.  Additional consideration is 
given to the Gatlin Site in Section 3.9 Cultural Resources.  

                                                 
10 The Gatlin Site is a prehistoric Hohokam site designated by the National Park Service as a National Historic 
Landmark. The site is currently being developed as a regional cultural park by the Town of Gila Bend with 
assistance from the Arizona State Parks Heritage Fund Matching Grant.  
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Key observation point 2 is along Watermelon Road west of the Panda Substation, and was 
selected to represent views for residents near Watermelon Road.  Key observation point 2 is 
representative of the infrastructure north of the San Lucy Village.  Figure 3-4 shows the locations 
of the key observation points in relation to the Solana CSP Project.  Photographs depicting 
baseline conditions at the key observation points were taken in 2008.  

As shown in Figure 3-5, the existing view is to the northwest and one can see Painted Rock Dam 
Road, the Interstate 8 access ramps, and a distribution line in the foreground; existing agriculture 
and associated facilities in the mid ground; and open desert and mountains in the background.  
Using the factors described in Section 3.2.1, viewer sensitivity is rated as moderate based on the 
high number of passersby on Interstate 8 and consideration of the appearance of the Solana site 
when viewed from the air.  

As shown on Figure 3-6, the Solana site has been simulated into the existing conditions from the 
key observation point location.  At the Solana site, the power island would be distinguishable 
from the solar field due to the change in color and form as compared with the solar field.  The 
power island would be approximately 1.5 miles from key observation point 1.  The Solana site 
would result in a contrast of color, line, form, and texture, and would appear blue when viewed 
from the air because the mirrors would reflect the blue sky. 

Although the development of the Solana site would result in a change to the existing visual 
landscape, the overall visual impact would be minimal because the existing visual setting has 
already been modified from its natural state.  In addition, the viewing time from key observation 
point 1 would be short due to the high speed at which vehicles travel on Interstate 8. 

The design for the eastern boundary of the Solana site would incorporate some form of security 
fencing and landscaping that would screen the Solana site and minimize its visibility from the 
view of passersby on Painted Rock Dam Road and the adjacent residence.  Given the raised 
elevation of Interstate 8, which is approximately 30 feet above the surrounding land, and the 
anticipated minimum 20 foot height of the parabolic trough collectors, vehicles traveling along 
Interstate 8 would be level to or only slightly higher than the solar field.  Due to the anticipated 
acute viewing angle from Interstate 8 to the solar field, coupled with the fact that the mirrors 
would reflect internally rather than externally, vehicles traveling on Interstate 8 would not be 
subject to glare. 

The Barry M. Goldwater Range is south of Interstate 8 and less than 10 miles from the proposed 
Solana site.  Abengoa Solar is committed to ensuring Solana operations would be compatible 
with range operations.  The parabolic trough mirrors that would comprise the solar field are 
designed to maximize the collection of solar energy without generating glare because they focus 
sunlight onto receiver tubes at the center aperture of the collectors rather than skyward; 
therefore, aircraft flying over the solar field would not be subject to intense sunlight reflecting 
off the mirrors.  In addition, all outdoor lighting, including building-mounted and parking lot 
lighting would face downward.  As a result, Solana would not impair visibility or otherwise 
interfere with operating aircraft.  
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Figure 3-5 Key Observation Point 1 Existing Conditions. 

Description: View is to the northwest from Interstate 8 overpass of Painted Rock Dam Road. 
 

 
Figure 3-6 Key Observation Point 1 Visual Simulation. 

Description: Visual simulation of Solana from Interstate 8 overpass of Painted Rock Dam Road.
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As shown on Figure 3-7, the view from key observation point 2 is to the west and one can see 
agricultural land, Watermelon Road, the existing 230 kilovolt transmission line, and the existing 
69 kilovolt transmission line with 12 kilovolt underbuild in the foreground; agriculture and the 
existing 69 kilovolt transmission line with 12 kilovolt underbuild in the mid ground; and the 
existing 69 kilovolt transmission line with 12 kilovolt underbuild and mountains in the 
background.  This view is representative of views from residences in the area.  Based on the 
factors in Section 3.2.1, viewer sensitivity is rated as low due to the presence of existing 
transmission lines and the limited number of passersby traveling on Watermelon Road. 

For purposes of this analysis, three possible build-out scenarios have been developed to evaluate 
the potential visual change that would occur as a result of the Solana Gen-Tie.  The first scenario 
assumes that the proposed Solana Gen-Tie alignment would be added to the existing 
infrastructure without consolidation (that is, a third utility line with structures and conductors 
would be constructed along Watermelon Road).  Figure 3-8 shows the proposed Solana Gen-Tie 
simulated into the existing conditions from the key observation point.  The simulation shows the 
proposed Solana Gen-Tie on the south side of Watermelon Road and parallel to the existing 
230 kilovolt transmission line, along with the existing 69 kilovolt and 12 kilovolt lines on the 
north side of Watermelon Road. 

The second build-out scenario assumes that the proposed Solana Gen-Tie would be consolidated 
with existing distribution lines.  Figure 3-9 is a simulation of the proposed Solana Gen-Tie 
consolidated with the existing 69 kilovolt and 12 kilovolt lines, as an underbuild, on the south 
side of the existing 230 kilovolt transmission line on the south side of Watermelon Road. 

The third build-out scenario assumes that the previously permitted 500 kilovolt transmission line 
has been built (see Section 3.1.2 Affected Environment, for a description of the 500 kilovolt 
transmission line).  Figure 3-10 shows the permitted 500 kilovolt transmission line consolidated 
with the existing 230 kilovolt transmission line on the south side of Watermelon Road and 
simulates the proposed Solana Gen-Tie consolidated with the existing 69 kilovolt and 12 kilovolt 
lines on the south side of the aforementioned structures. 

The proposed transmission line for the Solana CSP Project would introduce an additional utility 
structure into the existing environment.  Although the new transmission poles would be 
approximately 100 to 140 feet tall, these proposed metal non-reflective structures would blend 
with the background more than the existing 65-foot-tall wood structures because they would not 
present such a dramatic contrast with the desert background.  Arizona Public Service Company 
(the local electrical utility operator) has been systematically replacing the wooden structures as 
needed due to wind storms and system upgrades.  As part of Arizona Public Service Company’s 
system upgrades, which is an action independent from the Solana CSP Project, the existing 
Arizona Public Service Company structures might be changed from 65-foot-tall wood structures 
to 175-foot-tall wood or steel structures, regardless of whether the Solana CSP Project is built. 

Because two existing transmission lines and numerous distribution lines are already part of the 
built environment, impacts to visual resources from the Solana Gen-Tie would be small and 
would result in little change to the existing visual quality of the landscape for all three build-out 
scenarios.  Due to the presence of existing transmission and distribution structures, the addition  
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Figure 3-7 Key Observation Point 2 Existing Conditions. 

Description: View is facing west along Watermelon Road, approximately 1 mile west of Panda Substation. 

 
Figure 3-8 Key Observation Point 2 Visual Simulation. 

Description: Visual simulation of proposed Solana Gen-Tie south of existing infrastructure.  
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Figure 3-7 Key Observation Point 2 Existing Conditions (repeated from above for ease of comparison). 

Description: View is facing west along Watermelon Road, approximately 1 mile west of Panda Substation. 

 
Figure 3-9 Key Observation Point 2 Second Visual Simulation. 

Description: Visual simulation of proposed Solana Gen-Tie, with 69 kilovolt and 12 kilovolt underbuild, south 
of existing infrastructure. 
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Figure 3-7 Key Observation Point 2 Existing Conditions (repeated from above for ease of comparison). 

Description: View is facing west along Watermelon Road, approximately 1 mile west of Panda Substation. 
 

 
Figure 3-10 Key Observation Point 2 Third Visual Simulation. 

Description: Visual simulation of proposed Solana Gen-Tie, with 69 kilovolt and 12 kilovolt underbuild, south 
of simulated 500 kilovolt/230 kilovolt infrastructure. 
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of the Solana Gen-Tie would not adversely alter the form, line, color, or texture that characterize 
the existing landscape. 

3.2.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, there would be no changes to the visual character of the landscape 
and no new elements would be introduced into the existing landscape. 

3.3 Air Quality 

3.3.1 Regulatory Framework 

The Clean Air Act established the principal framework for national, state, and local efforts to 
protect air quality in the United States (42 U.S.C. 7401−7642).  Under the Clean Air Act, the U.S. 
Environmental Protection Agency (EPA) has set standards known as National Ambient Air 
Quality Standards (NAAQS) for six criteria air pollutants considered to be key indicators of air 
quality, as follows:  carbon monoxide, nitrogen dioxide, ozone, sulfur dioxide, lead, and two 
categories of particulate matter, including particulate matter with an aerodynamic diameter of 10 
microns or less (PM10) and particulate matter with an aerodynamic diameter of 2.5 microns or less 
(PM2.5).  These standards are codified in 40 CFR 51. 

A NAAQS is comprised of two parts − an allowable concentration of a criteria pollutant, and an 
averaging time over which the concentration is to be measured.  Averaging times are based on 
whether the damage caused by the pollutant is more likely to occur during exposure to a high 
concentration for a short time or to a relatively lower average concentration over a longer period.  
For some pollutants, there is more than one air quality standard, reflecting both short-term and 
long-term effects.  Primary NAAQS define levels of air quality with an adequate margin of safety 
that sets limits to protect public health, including the health of sensitive populations such as 
asthmatics, children, and the elderly.  Secondary NAAQS define levels of air quality judged 
necessary to protect the public welfare from any known or anticipated adverse effects of a 
pollutant, including protection against decreased visibility and damage to animals, crops, 
vegetation, and buildings.  Table 3-3 lists the prevailing primary and secondary NAAQS for the 
criteria pollutants. 

Nonattainment, attainment, and unclassifiable areas are defined in Title I, Part A, Section 107 of 
the Clean Air Act 107(d)(1)(A), as follows: 

(i) Nonattainment, any area that does not meet (or that contributes to ambient air quality in a 
nearby area that does not meet) the national primary or secondary ambient air quality 
standard for the pollutant 

(ii) Attainment, any area (other than an area identified in clause (i)) that meets the national 
primary or secondary ambient air quality standard for the pollutant 

(iii) Unclassifiable, any area that cannot be classified on the basis of available information as 
meeting or not meeting the national primary or secondary ambient air quality standard for the 
pollutant. 
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Table 3-3 National Ambient Air Quality Standardsa 

 Primary Standards Secondary Standards 

Pollutantb Levelc Averaging Time Level Averaging 
Time

CO 9 ppm (10 mg/m3) 8 hours None 

35 ppm (40 mg/m3) 1 hours 

Pb 0.15 µg/m3 Rolling 3-month average Same as Primary 

1.5 µg/m3 Quarterly average 

NO2 0.053 ppm (100 µg/m3) Annual arithmetic mean Same as Primary 

PM10 150 µg/m3 24 hours Same as Primary 

PM2.5 15.0 µg/m3 Annual arithmetic mean Same as Primary 

35 µg/m3 24 hours 

O3
d 0.075 ppm (2008 standard) 8 hours Same as Primary 

0.08 ppm (1997 standard) 8 hours  

0.12 ppm 1 hour 

SO2 0.03 ppm Annual arithmetic mean 0.5 ppm 
(1,300 µg/m3 ) 

3-hour 

0.14 ppm 24 hours 

a. Source: EPA 2009a. 
b. CO = carbon monoxide; Pb = lead; NO2 = nitrogen dioxide; PM10 = particulate matter with an aerodynamic diameter of 10 microns or less; 

PM2.5 = particulate matter with an aerodynamic diameter of 2.5 microns or less; O3 = ozone; SO2 = sulfur dioxide. 
c. ppm = parts per million; mg/m3 = milligrams per cubic meter; µg/m3 = micrograms per cubic meter. 
d. The Arizona 8-hour O3 primary and secondary standards are listed in the Arizona Administrative Code (R-18-203B) as 0.08 ppm. 
 

Unclassifiable areas are considered as in attainment. 

The EPA is responsible for ensuring that these air quality standards are met or attained in 
cooperation with state, tribal, and local governments through national strategies to control 
pollutant emissions from automobiles, factories, and other sources.  As delegated by the EPA, the 
State of Arizona is responsible for protecting Arizona’s air quality.  The ADEQ Air Quality 
Division is the state body responsible for the administration of air quality regulations, which are 
found in the Arizona Revised Statutes Title 49, Chapter 3, Sections 401-493, codified in the 
Arizona Administrative Code Title 18, Chapter 2 (RS-2) and unless otherwise noted therein, are 
stated to be in accordance with federal standards. 

The Maricopa County Air Quality Department (MCAQD) is the local agency charged with 
regulating and enforcing air quality standards over businesses and individuals in Maricopa 
County through permitting, monitoring, and other compliance activities.  With oversight from 
ADEQ, the MCAQD Non-Title V permitting program issues minor-source permits for sources 
that are below emissions thresholds and that are not considered exempt or insignificant.  The 
permits include conditions that regulate source-specific emissions limits and operational 
requirements. 



Chapter 3 Affected Environment and Environmental Consequences 

May 2010 Environmental Assessment 3-41 
 Solana CSP Project 

3.3.2 Affected Environment 

The Solana CSP Project area is in a portion of Maricopa County currently listed as in attainment 
for all criteria pollutants.  The nearest nonattainment areas to the project vicinity are associated 
with the Phoenix area (ADEQ 2009) (Figure 3-11).  The closest portion of the particulate matter 
nonattainment area is 26 miles away.  At present, the closest portion of the ozone nonattainment 
area is 37 miles away. 

However, on March 12, 2009, the State of Arizona in its recommendation to the EPA for 
Attainment/Unclassifiable/and Nonattainment areas pursuant to the ozone 2008 8-hour 0.075 
parts per million standard, included a portion of Maricopa County as nonattainment for 8-hour 
ozone NAAQS.  The proposed Solana site would be approximately 14 miles west of the revised 
nonattainment area.  The eastern 1.5 miles of the Solana Gen-Tie alignment, near the Panda 
Substation, would extend into the revised nonattainment area (Figure 3-12). 

Class I and Class II airsheds were established under the Clean Air Act to evaluate if emissions 
would result in air quality impacts in attainment areas.  Class I airsheds are specifically 
designated natural areas that include national parks, wilderness areas, and other protected federal 
areas that meet specifications defined in the Clean Air Act.  Class II airsheds typically include 
natural areas not designated as Class I, and urban areas. 

Prevention of Significant Deterioration (PSD) standards, established by the Clean Air Act, and 
incremental impact evaluation are often used to identify near-field and far-field ambient air 
quality impacts for major sources or major modifications in an attainment area.  Near-field 
ambient air quality is typically evaluated within 10 kilometers (approximately 6 miles) of a 
project.  Distance limitations have not been set for far-field ambient air quality evaluations.  
Impacts to far-field ambient air quality are typically evaluated for areas where there is a special 
interest in protecting Class I pristine air quality and scenic values. 

Federal land management agencies consider a source more than approximately 30 miles from a 
Class I area to have negligible impacts in relation to air quality related values, such as visibility 
and acidic deposition, if total annual sulfur dioxide, oxides of nitrogen, PM10, and sulfuric acid 
emissions (expressed in tons per year) divided by the distance (expressed in kilometers) between 
the source and the Class I area (that is, tons per year per kilometer) is 10 or less.  The closest 
Class I airshed, the Superstition Wilderness, is more than 145 kilometers (approximately 90 
miles) east of the Solana site (see Figure 3-11).  The Phoenix nonattainment areas are between the 
Solana site and the Superstition Wilderness. 

3.3.3 Environmental Consequences 

3.3.3.1 Proposed Action 

Construction and operation of the Solana CSP Project would generate air emissions.  As shown in 
Tables 3-4 and 3-5, these emissions levels would be below applicable limits and major source 
thresholds.  Therefore, the project would be permitted as a minor source, as described below. 
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Construction 

Project-related construction activities would generate dust and emissions, thereby resulting in 
short-term impacts to air quality.  Sources of emissions and dust related to the construction of the 
Solana CSP Project would include grading, excavation, vehicular travel on paved and unpaved 
surfaces, equipment exhaust, and vehicular exhaust emitted from automobiles used by 
construction workers traveling to and from the construction site.  In addition, the direct-fired 
furnaces and the auxiliary boiler would have the potential to emit regulated air pollutants during 
construction.  Table 3-4 summarizes the anticipated construction emissions associated with the 
Solana site. 

Table 3-4 Solana Construction Emissions Estimates and Applicable Limits  

Pollutanta Source 
Emission Rate 

(pounds per 
MMBtu)b

Applicable 
Limitsc 

Total Projected 
Emissions 

(tons)d

CO Rental Boilere 0.082 lb/MMBtu 400 ppm  
(0.29 lb/MMBtu) 

29.93 

Salt Meltersf 0.082 lb/MMBtu None 

VOCs Rental Boiler and 
Salt Melters 

0.0109 lb/MMBtu None 3.98 

NOx Rental Boiler 0.042 lb/MMBtu 0.2 lb/MMBtu 30.02 

Salt Melters 0.142 lb/MMBtu None 

PM10 Rental Boiler and 
Salt Melters 

0.00765 lb/MMBtu None 2.79 

PM2.5 Rental Boiler and 
Salt Melters 

0.00765 lb/MMBtu None 2.79 

CO2 Rental Boiler and 
Salt Melters 

137 lb/MMBtu None 49,859 

a. CO = carbon monoxide; VOCs = volatile organic compounds; NOx = oxides of nitrogen; PM10 = particulate matter with an aerodynamic 
diameter of 10 microns or less; PM2.5 = particulate matter with an aerodynamic diameter of 2.5 microns or less; CO2 = carbon dioxide. 

b. MMBtu  = million British thermal units. 
c. ppm = parts per million. 
d. The construction emissions shown represent the total projected emissions resulting from all fuel-burning equipment to be used for the duration 

of the construction process.  Unlike operations emissions, which would recur each year, construction emissions would be one-time events. 
e. Rental boilers would be used during the last year of construction (prior to commencement of commercial operations) to provide steam 

generation to “warm-up” the equipment associated with Solana to prepare it for operation. 
f. Salt melters would be used to raise the temperature of the salt within the molten salt storage tanks to the level required for operation of the 

thermal energy storage system. 

As shown in Table 3-4, emissions rates estimated for Solana construction are below the applicable 
limits.  Emissions generated during construction would be regulated in accordance with the minor 
source ADEQ Non-Title V air permit, which was filed with the ADEQ in July 2008. 

MCAQD Rule 310 establishes limits for emissions of fugitive dust and the requirements for dust 
control plans.  Because Solana construction would generate fugitive dust, Abengoa Solar would 
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be required to submit a dust control permit and plan to the Maricopa County Dust Compliance 
Division in accordance with Section 402 of Rule 310. 

Because the closest Class I airshed, Superstition Wilderness, is more than 90 miles east of the 
Solana CSP Project, and anticipated construction emissions for the project would be below 
applicable limits, construction activities associated with the Solana CSP Project would not impact 
the airshed. 

Operations 

Solana would generate limited air pollutant emissions from sources subject to the permitting 
requirements of MCAQD and ADEQ.  These sources would comprise a standby generator, a 
cooling tower, emergency diesel fire pumps, the heat transfer fluid system, and vehicular travel.  
Table 3-5 provides the anticipated operations emissions for Solana. 

Table 3-5 Annual Solana Operations Emissions 

Pollutanta Source 
Emissions 

Rate 
(pounds 
per hour) 

Total 
Projected 
Emissions 
(tons per 

year)

Major Source 
Threshold (tons 

per year)b 

CO Internal Combustion Engines 14.63 2.881 100 

SO2 Internal Combustion Engines 0.051 0.011 100 

NOX Internal Combustion Engines 63.22 15.0 100 

PM10 

Internal Combustion Engines 0.658 0.12 100 

Cooling Tower 9.07 
42.3 Not Applicablec 

Vehicle Traffic 4.41 

PM2.5 

Internal Combustion Engines 0.658 0.12 100 

Cooling Tower 9.07 
28.1 Not Applicablec 

Vehicle Traffic 0.44 

VOCs 
Internal Combustion Engines 1.45 

17.11 100 
Heat Transfer Fluid Venting 92 

CO2 Internal Combustion Engines 5,258 1,159 Not Applicable 
a. CO = carbon monoxide; SO2 = sulfur dioxide; NOx = oxides of nitrogen; PM10 = particulate matter with an aerodynamic diameter of 10 

microns or less; PM2.5 = particulate matter with an aerodynamic diameter of 2.5 microns or less; VOCs = volatile organic compounds; CO2 = 
carbon dioxide 

b. The Solana facility would be a synthetic minor source, because NOx emissions from the internal combustion engines will not exceed 100 tons 
per year at continuous operation. 

c. Emissions from the cooling tower and vehicle traffic are fugitive emissions and are not included in determining whether Solana would be a 
major stationary source. 
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As shown in Table 3-5, the total projected operations emissions for Solana are below the 
permitting thresholds for a major stationary source, as defined by Title V of the Clean Air Act.  
Because operations emissions for Solana are projected to be below major source thresholds, 
emissions generated during facility operations would be regulated with the minor source ADEQ 
Non-Title V air permit, which was filed with ADEQ in July 2008. 

MCAQD Rule 310 establishes limits for emissions of fugitive dust and the requirements for dust 
control plans.  Because Solana operations would generate fugitive dust, Abengoa Solar would be 
required to submit a dust control permit and plan to the Maricopa County Dust Compliance 
Division in accordance with Section 402 of Rule 310. 

Because the closest Class I airshed, Superstition Wilderness, is more than 90 miles east of the 
Solana site and the anticipated plant operations emissions would be below applicable thresholds, 
Solana operations would not impact the airshed. 

Conformity Review 

Section 176(c) of the Clean Air Act requires that federal actions conform to the appropriate State 
Implementation Plan (SIP).  A SIP is a plan developed at the state level that provides for the 
implementation, maintenance, and enforcement of NAAQS and is enforceable by the EPA.  The 
final rule for “Determining Conformity of Federal Actions to State or Federal Implementation 
Plans” was promulgated by the EPA on November 30, 1993 (58 Federal Register 63214) and 
took effect on January 31, 1994 (40 CFR Parts 6, 51, and 93).11  This “General Conformity” rule 
established the conformity criteria and procedures necessary to ensure that federal actions 
conform to the SIP and meet the provisions of the Clean Air Act.  In general, this rule ensures that 
all criteria air pollutant emissions and VOCs are specifically identified and accounted for in the 
SIP’s attainment or maintenance demonstration and conform to a SIP’s purpose of eliminating or 
reducing the severity and number of violations of the NAAQS and achieving expeditious 
attainment of such standards.  The State of Arizona adopted the General Conformity rule in 
Arizona Revised Statutes 49-48-408, and codified the rule in Arizona Administrative Code R18-
2-1438.  If the action were undertaken in a federally classified nonattainment or maintenance 
area,12 the provisions of the final rule for conformity would apply. 

At present, the proposed Solana site is within an attainment area for all criteria air pollutants.  As 
described in Section 3.3.2, the EPA is reviewing the State of Arizona recommendation to expand 
the nonattainment area for 8-hour ozone NAAQS based on monitoring violations of the 2008 8-
hour 0.075 parts per million standard (Figure 3-12).  The EPA decision on the revised 8-hour 
ozone nonattainment area designation was anticipated in March 2010; however, at the time of 
preparation of this EA, the decision had not yet been rendered.  If the EPA concurs with the 
Arizona recommendation, the ADEQ would be required to submit to EPA a revised 8-hour ozone 
plan for the expanded nonattainment area.  The plan would be prepared in accordance with 

                                                 
11 The EPA is currently revising the General Conformity rule, which is expected to be finalized in 2010. 
12 A maintenance area is an area that a state has redesignated from nonattainment to attainment.  The state thereby 
submits to the EPA a plan for maintaining NAAQS in the maintenance area as a revision to the SIP.  The 
maintenance plan must show that the NAAQS will be maintained for at least 10 years after redesignation and also 
include contingency measures to address any violation of the NAAQS. 
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Section 110(a)(2) of the Clean Air Act and would outline measures for achieving attainment.  The 
ozone plan also would become a revision to the Arizona SIP. 

As previously stated, the Clean Air Act requires federal agencies to conform to applicable SIPs.  
For there to be conformity, a federal action must not contribute to new violations of standards for 
ambient air quality, increase the frequency or severity of existing violations, or delay timely 
attainment of standards in the area of concern (DOE 2000).  Ozone precursor emissions (that is, 
oxides of nitrogen and volatile organic compounds) generated by the proposed project within the 
revised nonattainment area would be limited to construction activities associated with the eastern 
1.5 miles of the Solana Gen-Tie alignment (or 8 to 10 transmission structures, depending on span 
length).  Given the short-term nature of construction in this area, coupled with the fact that the 
projected construction emissions rates for ozone precursors would be below applicable limits (for 
the entire Solana CSP Project), construction activities associated with the eastern 1.5 miles of the 
Solana Gen-Tie within the potentially revised nonattainment area would not contribute to new 
violations of standards for ambient air quality, increase the frequency or severity of existing 
violations, or delay timely attainment of the 8-hour ozone standard. 

3.3.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, there would be no new emissions or changes in air quality at the 
site.  Fugitive dust would continue to be generated by ongoing agricultural operations.  Not 
constructing the Solana CSP Project would decrease the potential for replacing energy sources 
that burn fossil fuels with renewable solar energy.  The benefits of avoided emissions and other 
air pollutants by replacing fossil-fuel-fired electric generation would not occur. 

3.3.4 Greenhouse Gases and Global Climate Change 

In its Fourth Assessment Report, the Intergovernmental Panel on Climate Change (IPCC) stated 
that warming of Earth’s climate system is unequivocal, and that warming is very likely due to 
anthropogenic greenhouse gas concentrations (IPCC 2007).  DOE is not aware of any methods to 
correlate exclusively the carbon dioxide emissions resulting from the proposed project to any 
specific impact to global warming; however, studies such as the IPCC report support the premise 
that carbon dioxide emissions from the project, together with global greenhouse gas emissions, 
would likely result in a cumulative impact to global warming.  Although the project would 
contribute to cumulative increases in greenhouse gases and related climate change when 
combined with other projects globally through the emissions described in Section 3.3.3.1, 
greenhouse gas emissions from the project would be minimal and limited to increases in carbon 
dioxide, resulting from slight increases in vehicular travel and temporary construction emissions. 

The Solana CSP Project would help local utilities fulfill mandatory state renewable energy 
requirements.  While comparable capacity in fossil-fuel-fired generation might produce enough 
electricity to meet Arizona’s rising electricity demand, the Solana CSP Project would produce 
enough electricity to account for a year’s growth in Arizona’s demand for electricity with far 
fewer greenhouse gas emissions. 
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Except for emissions associated with system component production, system start-up, and 
emergencies, CSP technology generates electricity while producing fewer greenhouse gas 
emissions than fossil-based sources.  Annually, the Solana CSP Project would avoid emissions of 
carbon dioxide by more than 475,000 tons if an equivalent amount of electric power was produced 
using natural gas.  Furthermore, compared to natural gas, the Solana CSP Project would avoid 
more than 520 tons of sulfur dioxide and more than 1,065 tons of nitrogen. 

3.4 Noise 

3.4.1 Affected Environment 

Commonly heard sounds have complex frequency and pressure characteristics.  Discussions of 
environmental noise do not focus on pure tones; rather, the focus is on tones that people hear 
more easily.  For measuring noise in ordinary environments, A-weighted correction factors are 
used to give more weight to the frequencies that people hear more easily.  The A-weighted 
decibel (dBA) deemphasizes the very low and very high frequencies of sound in a manner similar 
to the response of the human ear.  Therefore, dBA is a good correlation to a human’s subjective 
reaction to noise. 

In 1974, the EPA established guidelines for safe noise levels that could be used to protect public 
health and welfare, including preventing hearing damage, sleep disturbance, and communication 
disruption.  Outdoor values of 55 dBA were identified as desirable to protect against activity 
interference and hearing loss.  When annual averages of the daily level are considered over a 
period of 40 years, the EPA identified average noise levels equal to or less than 70 dBA as the 
level of environmental noise that will prevent any measurable hearing loss over the course of a 
lifetime. 

A quiet whisper at 15 feet is typically 30 dBA.  Typical ranges of common sounds include 
approximately 60 to 90 dBA for an automobile at a distance of 50 feet, approximately 76 to 89 
dBA for a heavy truck at a distance of 50 feet, approximately 80 to 110 dBA as perceived by the 
driver of a motorcycle, and approximately 103 to 115 dBA for the operator of a chainsaw. 

Typical agricultural crop land is approximately 44 dBA (EPA 1979).  Although land use on and 
adjacent to the Solana site is typical agricultural cropland, additional noise sources near the site 
include military and civilian aircraft operations, vehicular traffic on Interstate 8 and other main 
roads, and railcars on the Union Pacific Railroad.  Proximity to these additional noise sources 
results in an increase in ambient noise levels compared to typical agricultural areas. 

The nearest sensitive noise receptor would be the residence east of Painted Rock Dam Road, 
approximately 1 mile east of the proposed power island.  The next closest residence is more than 
4 miles east of the Solana site on Paloma Road. 

3.4.2 Environmental Consequences 

3.4.2.1 Proposed Action 

Construction and operation of the Solana CSP Project would generate limited noise at the site 
boundary, as summarized below. 
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Construction activities associated with the Solana CSP Project would begin at 5:00 a.m. or 
6:00 a.m. (depending on the time of year) and end by 7:00 p.m. each day, as stipulated by 
Maricopa County ordinances.  Noise generated during Solana operations would occur primarily at 
the center of the site within the power island, and would dissipate before reaching the perimeter of 
the site.  Furthermore, Solana’s primary mode of operation would occur during daylight hours and 
there would be minimal noise generated overnight.  Accordingly, this analysis does not consider 
the day-night average sound level, which represents the cumulative noise exposure from all 
events occurring over a 24-hour period, but with a 10 decibel penalty imposed on noise occurring 
between 10:00 p.m. and 7:00 a.m. 

Construction 

Table 3-6 lists noise levels of typical construction equipment expected to be used to construct the 
Solana CSP Project.  These values assume that the equipment is operating at full power at a 
distance of 45 feet.  All of the construction equipment listed in Table 3-6 would not be operating 
at the same time and, depending on the activity, would be spread throughout the construction site. 

Table 3-6 Construction Equipment Noise Levelsa 
 Noise Levels (A-weighted decibels) at Specified Distance 

Equipment Category 45 Feet 90 Feetb 180 Feetb 360 Feetb 720 Feetb 1,440 
Feetb 

Dump Truck 88 82 76 70 64 58 

Portable Rock Drill 88 82 76 70 64 58 

Concrete Mixer Truck 85 79 73 67 61 55 

Pneumatic Tool 85 79 73 67 61 55 

Grader 85 79 73 67 61 55 

Front-End Loader 84 78 72 66 60 54 

Mobile Crane 83 77 71 65 59 53 

Excavator 82 76 70 64 58 52 

Backhoe 81 75 69 63 57 51 

Dozer 78 72 66 60 54 48 
a. Source:  Crocker 1982. 
b. Generally, sound levels for a point source decrease by 6 A-weighted decibels for every doubling of distance from the source. 

As shown in Table 3-6, the typical uncontrolled noise level 45 feet from a construction site would 
be approximately 85 dBA.  Generally, sound levels for a point source decrease by 6 dBA for 
every doubling of distance.  The nearest residence (associated with a commercial dairy) is on the 
east side of Painted Rock Dam Road and would be approximately 1 mile away from the power 
island.  While a small proportion of construction activities could occur as close as 360 feet from 
the nearest residence, most construction would occur more than 0.25 mile away. 

The data in Table 3-6 indicate that there would be a temporary increase in ambient noise limited 
to the construction phase of the Solana CSP Project.  Construction activities would result in a 
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temporary increase in ambient noise; however, these levels would be below the EPA-
recommended guideline of 70 dBA to prevent measurable hearing loss and in most instances 
would be near the EPA-recommended guideline of 55 dBA to protect against outdoor activity 
interference.  

To minimize the effect of temporary increases in ambient noise, Abengoa Solar would complete 
construction of the Solana CSP Project in accordance with the provisions of the Maricopa County 
Hours of Construction Ordinance (Maricopa County 2004).  The ordinance is designed to ensure 
construction activity does not conflict with the use of nearby property.  Section 102 of the 
ordinance regulates the start and stop times for all construction work, as described below: 

1. Construction work (residential):  From April 15th to October 15th, inclusive, all 
construction work in or within 500 feet of Rural or Residential zones as per the Maricopa 
County Zoning Ordinance, and within 1,500 feet of an occupied residence, shall not begin 
prior to 5:00 a.m. and must stop by 7:00 p.m. each day.  From October 16th to April 14th, 
inclusive, all other construction work in or within 500 feet of Rural or Residential zones as 
per the Maricopa County Zoning Ordinance, and within 1,500 feet of an occupied 
residence, shall not begin prior to 6:00 a.m. and must stop by 7:00 p.m. each day.  

2. Construction work (non-residential):  All construction work in Commercial and Industrial 
zones not within 500 feet of Rural or Residential zones as per the Maricopa County 
Zoning Ordinance, or within any zone but not within 1,500 feet of an occupied residence, 
shall not begin prior to 5:00 a.m. and must stop by 10:00 p.m. 

3. Weekends and holidays excluded:  Notwithstanding the foregoing, construction work 
subject to Section 102.1 of this ordinance shall not begin prior to 6:00 a.m. and must stop 
by 7:00 p.m. on any Saturday, Sunday, or federal holiday. 

Operations 

A simple noise propagation model was used to predict the environmental noise emissions of 
Solana during normal operations.  Normal operations would exclude intermittent activities such as 
startup and shutdown, and any emergency or upset operating conditions.  Table 3-7 lists the sound 
level specifications for anticipated equipment at a distance of 1 meter (3.28 feet).  These 
equipment sound level specifications are anticipated to be available with standard packaged 
equipment. 

Cumulative noise emissions for the equipment identified in Table 3-7 were calculated at varying 
distances, and are listed in Table 3-8.  The noise sources would be primarily in the center of the 
solar field within the power island, approximately 1 mile from the Solana site boundary.  The 
cumulative noise emissions are for daytime operations noise levels.  Cumulative noise emissions 
for nighttime operations are expected to be approximately 30 dBA less than daytime levels. 

As shown in Table 3-8, cumulative noise emissions generated within the Solana power island 
would attenuate rapidly and diminish into the background ambient noise levels at the site 
boundary and be well below the EPA-recommended guidelines.  Noise emissions would be 
anticipated not to exceed a sound pressure level of approximately 46 dBA within approximately 1 
mile from the power island.  Therefore, the anticipated noise level at the nearest residence would 
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be approximately 46 dBA and would blend with the existing ambient noise levels.  Solana 
operations would not result in significant or detrimental noise impacts to adjacent lands. 

Table 3-7 Sound Level Specifications for Standard Packaged Equipmenta 

Equipment Type Number of Units Sound Level Specification  
per Unitb 

Circulating Water Pumps 8 90 

Condensate Pumps 2 88.2 

Cooling Tower 2 85 

Cooling Tower to Transfer Pumps13 1 89 

Diesel Generator 1 102 

Diesel Generator Exhaust 1 103 

Feed Water Pumps 6 92 

Heat Transfer Fluid Circulation Pumps 8 100 

Refrigeration Pumps Close Circuit 2 92 

Transfer Pumps 1 89 

Steam Turbine Generator 2 89 
a. Source:  Manufacturer data. 
b. Sound level measured in A-weighted decibels, 1 meter (3.28 feet) from the source. 
 

 

Table 3-8 Cumulative Noise Emissions at Varying Distances 

Distance Sound Level (dBA)  
(daytime predicted noise level) 

500 feet 67.9 

1,000 feet 61.8 

0.5 mile 53.4 

1 mile 46.2 
   

Under certain conditions, the localized electric field near an energized conductor can be 
sufficiently concentrated to produce a tiny electric discharge that can ionize air close to the 
conductors (EPRI 1982).  This partial discharge of electrical energy is called corona discharge, or 
corona.  Corona is the transmission line characteristic most likely to result in noise.  Because 
power loss is costly and noise resulting from coronal discharge is undesirable, corona have been 
studied and are well understood by engineers (EPRI 1982).  Consequently, steps to minimize 

                                                 
13 The transfer pumps would be used to pipe the cooling tower blow-down to the evaporation ponds (see Section 2.1 
Proposed Action for a more detailed description). 
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coronal discharge are one of the major factors in transmission line design for extra high voltage 
transmission lines (345 to 765 kilovolts).  Coronal discharge is usually not a design issue for 
power lines rated at 230 kilovolts and lower (PG&E 2005).  Accordingly, noise associated with 
the operation of the Solana Gen-Tie is not anticipated. 

3.4.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa would not proceed with the project.  Absent 
the project, there would be no increase in existing ambient noise levels. 

3.5 Geology and Seismicity 

3.5.1 Affected Environment 

The Solana site is located in the Basin and Range physiographic province, which is characterized 
by fault-block mountain ranges separated by broad, deep alluvial valleys with through-flowing 
drainage.  The Painted Rock and Gila Bend mountains border the project area to the west and 
north, respectively.  In the vicinity of the Solana site, alluvial valleys were formed by the Gila 
River, which dominates the geologic history of the area.  Sediments filling the intermontane 
basins contain gravels, sands, silts, clays, marl, gypsum, and salt that represent combinations of 
fluvial, lacustrine, colluvial, and alluvial fan deposits. 

According to the U.S. Geological Survey, there are no fault lines in the vicinity of the Solana site 
or in the broader southwest region (USGS 2006).  The Geological Survey National Seismic 
Hazards Map online mapping tool illustrates the probability for earthquakes or other seismic 
events to occur over a specified period (USGS 2007).  Figure 3-13 depicts the seismic hazard 
contours for the project region (expressed as a percentage of gravity), which represent the 
frequency of exceeding a set of seismic circumstances within a 50-year period.  Based on Figure 
3-13, the Solana site (indicated by the red star) is in an area assigned a relatively low value, 
between 2 and 4 percent, compared to areas of southern California with known faults, which have 
values greater than 40 percent.  Accordingly, the probability for an earthquake, ground shaking, 
or other seismic event to occur in the vicinity of the Solana site is very low. 

Soils in the vicinity of the proposed Solana site are comprised of three associations − Gunsight-
Rillito-Pinal, Laveen-Rillito, and Torrifluvents (Hendricks 1985).  Table 3-9 describes each of the 
soil associations.  The Solana site consists primarily of Laveen-Rillito soils, although the 
northwest portion of the site also contains Gunsight-Rillito-Pinal soils.  Soils in the western 
portion of the proposed Solana Gen-Tie alignment include the Gunsight-Rillito-Pinal association.  
Torrifluvents, which are typically found on floodplains and alluvial fans, is the dominant soil 
association east of Citrus Valley Road and along the Gila River (Figure 3-14). 

3.5.2 Environmental Consequences 

3.5.2.1 Proposed Action 

Because there are no fault lines in the region and there is very low probability for seismic activity 
in the Solana CSP Project vicinity, project construction and operations would not expose people 
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or structures to risks associated with earthquakes, fault ruptures, or other geologic events.  In 
addition, the soil associations present in the vicinity of the Solana site are not susceptible to high 
rates of erosion.  Therefore, the proposed project would not be expected to result in increased 
erosion or sedimentation.  

 

 
Figure 3-13 Probability of Seismic Activity in the Vicinity of the Solana Site 
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Table 3-9 Soil Associations in the Vicinity of the Solana Site 

Soil Association Slope 
(percent) Description 

Gunsight-Rillito-Pinal 0 – 5, up to 
15 

Soils consist of deep and shallow, limy, gravelly, medium and 
moderately coarse-textured, nearly level to strongly sloping soils on 
alluvial surfaces and valley plains.  Factors limiting these soils for 
homesite and community uses are high lime and excessive gravel 
contents.  Excavations require the use of heavy equipment in most 
places.  The soils are fairly well suited to support for low buildings 
without basements.  Gunsight and Rillito soils are suitable for use as 
septic tank absorption fields but have excessive seepage for use as 
water retention structures.  The soils have a high content of gravel, 
sand, and calcium carbonate, and therefore are not as susceptible to 
erosion as soils with high silt content. 

Laveen-Rillito 0 – 3 Soils consist of deep, medium and moderately coarse-textured, nearly 
level to gently sloping, limy soils on low alluvial surfaces and valley 
plains.  The soils in this association generally have only slight 
limitations for most community uses such as homesites, septic tank 
absorption fields, sanitary landfill and excavations.  They are 
somewhat dusty and water retention structures such as sewage lagoons 
and earthen ponds may seep excessively.  The soils have a high content 
of sand and gravel, and therefore are not as susceptible to erosion as 
soils with high silt content. 

Torrifluvents 0 – 5 Soils consist of deep, stratified, coarse to fine-textured, nearly level to 
gently sloping soils on floodplains and lower alluvial fans.  Flooding 
potential is the major limitation of these soils; all of the soils in this 
association are subject to seasonal, brief flooding unless protected.  
Runoff is slow and the hazard of erosion is usually slight except along 
entrenched streams where soils are subject to bank cutting, piping and 
gullying. 

Sources:  Hendricks 1985; USDA 1997. 
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3.5.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the project, geologic and seismic conditions would remain constant, and the probability 
for seismic activity to occur in the area would continue to be very low. 

3.6 Water Resources 

3.6.1 Regulatory Framework 

3.6.1.1 Surface Water 

The Clean Water Act of 1972, as amended (33 U.S.C. 1251 et seq.), regulates surface water 
quality in waters of the United States.  The Clean Water Act gives the EPA the authority to set 
standards for discharge of point source pollutants and set water quality standards for all 
contaminants in surface waters.  The EPA publishes surface water quality standards and toxic 
pollutant criteria at 40 CFR Part 131. 

The Clean Water Act mandates water-quality-based control measures.  States, territories, and 
authorized tribes set water quality standards, and under Clean Water Act Section 303(d), states, 
territories, and tribes are required to develop lists of impaired waters that do not meet water 
quality standards and establish total maximum daily loads (TMDLs) for specific pollutants.  
TMDLs represent the maximum amount of a pollutant that a waterbody can receive from all 
contributing point and non-point sources and still meet water quality standards.  The calculation 
must include a margin of safety to ensure that the waterbody can be used for the purposes the 
state has designated and must account for seasonal variations in water quality to gain EPA 
approval. 

Under Title 18, Chapter 11, Article 1 of the Arizona Administrative Code, the ADEQ is 
responsible for regulation of activities and factors that could affect the quality of surface waters of 
the state. 

3.6.1.2 Wetlands 

Executive Order 11990, Protection of Wetlands (May 24, 1977), directs federal agencies to avoid, 
to the extent possible, adverse impacts associated with the destruction or modification of 
wetlands.  Under DOE policy, a wetlands assessment is required for any action involving 
wetlands (10 CFR 1022). 

3.6.1.3 Floodplains 

Executive Order 11988, Floodplain Management and Protection (May 24, 1977), directs federal 
agencies to avoid, to the extent possible, the long- and short-term adverse impacts associated with 
the occupancy and modification of floodplains and to avoid direct or indirect support of 
floodplain development wherever there is a practicable alternative.  Under DOE policy, a 
floodplain assessment is required for any action involving floodplains (10 CFR 1022).  
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3.6.1.4 Groundwater 

The Arizona Department of Water Resources manages groundwater under the Groundwater 
Management Code of 1980, codified in Title 49 of the Arizona Revised Statutes.  The ADEQ 
regulates groundwater quality in accordance with Title 18, Chapter 11, Article 4 of the Arizona 
Administrative Code.  At present, all aquifers of the state are protected for drinking-water use. 

3.6.2 Affected Environment 

3.6.2.1 Surface Water  

The Solana site is in the Lower Gila-Painted Rock Reservoir Subbasin of the Lower Colorado 
River region.  The Gila River and its tributaries comprise the surface drainage system.  At the 
northern end of the basin, the Gila River begins near Gillespie Dam and flows south to the Town 
of Gila Bend.  The river turns west and exits the basin at Painted Rock Dam.  Over this 36-mile 
length, the Gila River is ephemeral, flowing in response to precipitation events or water releases 
from upstream dams (ADWR 1994). 

More locally, flow in response to precipitation events approaches the Solana site from watersheds 
to the west and to the south (Figure 3-15).  The western watershed originates in the Painted Rock 
Mountains and is approximately 3 square miles in size.  This watershed is relatively short and 
steep.  Ephemeral flows from the watershed west of the property are directed north by a berm and 
currently discharge into Bull Durham Wash approximately 1 mile north of the Solana site.  Bull 
Durham Wash conveys flows from the western boundary of the Solana site into the Gila River 
approximately 4 miles upstream of Painted Rock Dam. 

South of the Solana site, a watershed, approximately 25.5 square miles in size, extends to the 
White Hills of the Sauceda Mountains.  This watershed is long and narrow and conveys flows in 
response to precipitation events generally in a sheet flow condition to an existing topographic 
saddle formed by a hill approximately 2 miles south of Interstate 8.  On the southern slope of this 
hill, ephemeral flows are naturally diverted by the saddle either west or east, with most of the 
ephemeral flow conveyed west, away from the Solana site.  The flow directed east of this natural 
saddle point is captured by an elevated lateral irrigation ditch and conveyed northward where the 
flow ponds behind the lateral canal berm south of Interstate 8.  Interstate 8 is an impediment to 
the historic flow pattern from the south.  Flow accumulates in this location and is conveyed 
through a culvert under Interstate 8, which discharges northward at the southern boundary of the 
Solana site. 

Onsite, storm water generally flows in sheets through irrigated agricultural fields that direct flow 
in response to precipitation events either west to east or south to north.  Irrigation canals with 
lateral structures and tailwater14 ditches limit the accumulation of flow into rill and gully 
formations on the property.  PIDD operates and maintains irrigation facilities.  Onsite flow 
discharges to PIDD irrigation water infrastructure and then to Bull Durham Wash at the 
approximate center of the Solana site’s northern boundary.     
                                                 
14 Tailwater runoff is the remaining portion of applied irrigation water that is not consumed by the crop or does not 
evaporate, and results in a surface flow leaving the farm. 
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Flow that discharges to Bull Durham Wash ultimately discharges to the Gila River.  There are no 
waters listed as impaired in accordance with Clean Water Act Section 303(d) in the vicinity of 
the Solana site. 

Additional surface water features on and adjacent to the Solana site include PIDD infrastructure 
(such as canals, reservoirs, and relift pumps).  PIDD canals on the Solana site provide water for 
agricultural operations on adjacent farms, and have resulted in tailwater delivery to a series of 
earthen-lined reservoirs and relift pumps north of the Solana site, within Bull Durham Wash.  
PIDD created the reservoirs to capture the agricultural tailwater runoff and operational spills, 
which are then relifted by pumps for reuse on adjacent farms.  These reservoirs are the only 
source of water for the farmland north of the Solana site and west of Bull Durham Wash.  A 
small portion (approximately 0.5 acre in size) of one of the earthen-lined reservoirs north of the 
Solana site is within the boundary of the property owned by Abengoa Solar. 

3.6.2.2 Wetlands 

No wetlands were identified within the Solana site or Solana Gen-Tie corridor.  Irrigation flows 
that are not relifted for irrigation purposes (within the PIDD facilities described above) may 
overtop the irrigation facilities and discharge to Bull Durham Wash.  Bull Durham Wash is 
outside the Solana CSP Project boundary, but is presumed to include wetlands. 

3.6.2.3 Floodplains 

The natural drainage of the Solana site has been altered to allow for farming.  The historical 
drainage has been partially redirected around the western edge of the property by a constructed 
berm.  The washes surrounding the property discharge to Bull Durham Wash, a tributary of the 
Gila River. 

The Solana site is on Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Map (FIRM) No. 04013C3450F.  The FIRM panel identifies the property to be within the 500-
year flood zone, which FEMA defines as having a 0.2 percent annual chance of flooding.  The 
aforementioned FIRM and FIRM panel numbers 04013C3475F and 04013C3480F identify the 
flood hazard zones associated with the Solana Gen-Tie alignment.  The Solana Gen-Tie would 
primarily cross the 500-year flood zone.  An approximately 3-mile-long segment would cross 
Zone A intermittently, which has a 1 percent annual chance of flooding (100-year floodplain). 
Table 3-10 describes the flood zones in the vicinity of the Solana site; Figures 3-16 and 3-17 
show the floodplains. DOE published a Notice of Floodplain Involvement on March 4, 2010, in 
the Gila Bend Sun to notify the public that a summary of the floodplain impacts would be 
prepared in this EA.
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Table 3-10 Federal Emergency Management Agency Flood Zones 

Zone Description 

A 
(100-year 

Floodplain) 

Areas with a 1 percent annual chance of flooding and a 26 percent chance of flooding over the 
life of a 30-year mortgage.  Because detailed analyses are not performed for such areas, no 
depths or base flood elevations are shown within these zones. 

AE Areas with a 1 percent annual chance of flooding and a 26 percent chance of flooding over the 
life of a 30-year mortgage.  In most instances, base flood elevations derived from detailed 
analyses are shown at selected intervals within these zones. 

AH Areas with a 1 percent annual chance of shallow flooding, usually in the form of a pond, with an 
average depth ranging from 1 to 3 feet.  These areas have a 26 percent chance of flooding over 
the life of a 30-year mortgage.  Base flood elevations derived from detailed analyses are shown 
at selected intervals within these zones. 

AO River or stream flood hazard areas and areas with a 1 percent or greater chance of shallow 
flooding each year, usually in the form of sheet flow, with an average depth ranging from 1 to 3 
feet.  These areas have a 26 percent chance of flooding over the life of a 30-year mortgage. 
Average flood depths derived from detailed analyses are shown within these zones. 

D Areas with possible but undetermined flood hazards. No flood hazard analysis has been 
conducted.  Flood insurance rates are commensurate with the uncertainty of the flood risk. 

500-Year 
Flood Zone 

Areas of 0.2 percent annual chance flood. 

Source:  FEMA 2009. 
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3.6.2.4 Waters of the United States 

In accordance with Regulatory Guidance Letter 08-02 (USACE 2008), a Preliminary 
Jurisdictional Determination request was submitted to the U.S. Army Corps of Engineers on 
January 14, 2010, including washes recommended as waters of the United States.  Figures 3-18 
through 3-21 show the washes recommended as waters of the United States.  In a letter dated 
March 17, 2010, the Army Corps of Engineers concurred with the recommendations submitted in 
the Preliminary Jurisdictional Determination (Appendix D). 

There is no perennial surface water on the Solana site or along the Solana Gen-Tie alignment, 
except as related to irrigation infrastructure.  Irrigation ditches, ponds, and other irrigation 
facilities excavated on dry land and used exclusively for such purposes as irrigation are generally 
not considered waters of the United States (USACE 2001). 

There are no features on the Solana site recommended as waters of the United States.  Two 
offsite ephemeral washes northwest of the site boundary are recommended as jurisdictional.  
Portions of Bull Durham Wash north of the irrigation facilities and the Solana site also might be 
jurisdictional; however, this area would not be disturbed during project activities. 

Along the Solana Gen-Tie alignment, the segment that parallels Painted Rock Dam Road 
straddles active and fallow farm fields.  Historical flow characteristics along this reach have been 
changed due to agricultural activities, and no features are recommended as jurisdictional waters 
of the United States.  The western extent of the Solana Gen-Tie alignment parallel to 
Watermelon Road crosses agricultural lands.  At 375th Avenue, the landscape transitions to a mix 
of previously disturbed active and fallow agricultural fields and native Sonoran desert (see 
Figures 3-18 through 3-21). 

3.6.2.5 Groundwater 

The Solana CSP Project would be within the Gila Bend groundwater basin, an area of 1,280 
square miles consisting of a wide, gently sloping alluvial plain surrounded by low, fault-block 
mountains.  Elevations on the basin’s alluvial plain range from about 700 feet to 1,400 feet above 
mean sea level.  The mountains surrounding the basin have elevations of 2,100 feet to 3,200 feet 
above mean seal level.  The basin is bounded by the Gila Bend Mountains and Buckeye Hills on 
the north, the Maricopa and Sand Tank mountains on the east, the Sauceda Mountains on the 
south, and the Painted Rock Mountains on the west.  The main water-bearing unit in the Gila 
Bend basin is the alluvial valley-fill material, which is divided into alluvial units.  The alluvial 
units yield water to wells and can be considered as one aquifer because of their hydrologic 
connection.  Groundwater in the alluvial aquifer is usually unconfined, but there are several areas 
where fine-grained layers in the alluvium cause confined conditions.  There are perched-water-
table conditions caused by downward percolation of irrigation water in localized areas of the 
basin. 
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The subsurface geology in the vicinity of the Solana CSP Project identifies three aquifer units, as 
follows (Southwest Water and Mineral Resources 2009): 

• Upper alluvium unit comprised of unconsolidated sand and gravel with intermixed zones of 
silty sand or sandy silt 

• Middle alluvium unit comprised of silt, sandy silt/silty sand and intermixed zones of poorly 
indurated sand and silty sand  

• Lower alluvium unit comprised of poorly indurated-to poorly-cemented sandy gravel, 
volcanic conglomerate and some intermixed zones of silty sand with minor clay 

Under the Solana site, volcanic bedrock (basalt) has been encountered at shallower depths at the 
western and southern edges of the site. In addition, higher quality groundwater is anticipated 
from the lower alluvial units. 

3.6.3 Environmental Consequences 

3.6.3.1 Proposed Action  

Construction 

Solana CSP Project construction would include site grading and removal of the existing berm 
along the western boundary.  Currently, water runoff from the mountains is diverted north of the 
Solana property by the berm.  Once the berm is removed, an open channel will be constructed in 
its place, which will intercept and convey offsite flows along the west and north sides of the 
Solana site for release to Bull Durham Wash.  

Water would be used for dust control and other construction-related activities.  Site grading 
would incorporate provisions in the engineering design of the facility to address both onsite and 
offsite storm water management in accordance with the Floodplain Regulations for Maricopa 
County (FCDMC 2006). 

The Solana CSP Project would be designed and constructed to avoid or minimize direct impacts 
to waters of the United States.  Based on concurrence with the Preliminary Jurisdictional 
Determination by the Army Corps of Engineers on March 17, 2010, no significant impacts to 
waters of the United States would be anticipated during project construction.  The Solana Gen-
Tie transmission structures would not be placed in waters of the United States.  Table 3-11 lists 
the widths of the recommended waters of the United States and the corresponding areas of 
impact. 

As described in Section 2.1, an access road might be required along limited portions of the 
alignment for construction of the Solana Gen-Tie.  For this analysis, a conservative scenario 
assumes that a 25-foot-wide access road would be constructed along the entire length of the 
Solana Gen-Tie alignment.  Under this scenario, the estimated area of impact to waters of the 
United States would be less than 0.4 acre.  This potential disturbance would meet the 
requirements of an Army Corps of Engineers Section 404 Nationwide Permit No. 12 for Utility 
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Table 3-11 Estimated Impacts to Waters of the United States 
Waters of the United States 

Feature Label Width (feet) Potential Area of Impact* 
(acres) 

H 250 0.1435 
I-1 8 0.0046 
I-2 11 0.0063 
K-2 9 0.0052 
L-2 20 0.0115 
N-1 12 0.0069 
O 7 0.0042 

O1 7 0.0040 
O2 6 0.0034 
O3 7 0.0040 
Q2 6 0.0032 
R-1 6 0.0034 
V 45 0.0258 

V1 22 0.0126 
V2 24 0.0138 
V3 10 0.0057 
X-2 6 0.0034 
X1 3 0.0017 
X2 4 0.0023 
Z1 5 0.0029 

BB-2 36 0.0207 
CC-1 5 0.0029 
CC-2 11 0.0063 
FF1 8 0.0046 
FF2 7 0.0040 
JJ 5 0.0029 

LL1 36 0.0207 
LL2 37 0.0212 

MM-1 9 0.0052 
NN1 6 0.0034 
NN2 10 0.0055 
OO 6 0.0034 
PP 7 0.0040 

Totals 650 0.3732 
*Calculation of the potential area of impact conservatively assumes a 25-foot-wide access road would cross the widest portion of each water 
of the United States that drains perpendicular to the Solana Gen-Tie alignment.  Individual poles would not be placed within the jurisdictional 
limits of waters of the United States.  An access road would not be constructed through the bottom of the impounded waters of the United 
States identified as area “T.” 
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Line Activities.  Nationwide Permit No. 12 allows for construction of utility lines and associated 
facilities in waters of the United States provided the activity does not result in the loss of more 
than 0.5 acre of waters of the United States.  A more likely scenario would be to use the existing, 
developed portions of Watermelon Road for access to the Solana Gen-Tie, thereby limiting the 
number of crossings that would need to be constructed over waters of the United States. 

The ADEQ has granted a conditional certification under Section 401 of the Clean Water Act for 
Nationwide Permit No. 12.  The Section 401 Water Quality Certification will be approved 
concurrently with the Section 404 permit.   

Potential indirect impacts to waters of the United States would be managed through 
implementation of a Storm Water Pollution Prevention Plan and accompanying best management 
practices (BMPs).  Examples of BMPs include, but are not limited to, the use of silt fences, 
storm water retention, and sediment traps.  The goal of BMPs is runoff management and 
improved water quality by means of sediment control, soil stabilization, and pollutant removal. 

Areas of permanent disturbance to floodplains along the Solana Gen-Tie alignment would be 
limited to the footprint of the steel monopole transmission structures and associated concrete 
footings, which are anticipated to be approximately 7 feet by 7 feet (or 49 square feet) per 
structure.  Based on typical span lengths of 800 to 1,000 feet for 230 kilovolt transmission lines, 
the number of transmission structures to be placed within the 100-year floodplain would range 
between 18 and 20 poles.  Therefore, the total area of permanent disturbance within the 100-year 
floodplain resulting from the Solana Gen-Tie would range between 882 square feet (0.020 acre) 
and 980 square feet (0.022 acre).  The exact placement of individual poles would be determined 
during final engineering and design.  Where possible, however, pole placement within the 100-
year floodplain would be avoided through spanning. 

Pursuant to Article IV of the Floodplain Regulations for Maricopa County, allowable uses within 
Zones A and AE include utility transmission lines (FCDMC 2006).  Before starting construction, 
Abengoa Solar would obtain a floodplain use permit from the Floodplain Administrator to ensure 
compliance with county floodplain regulations.  

Given the overall size of the 100-year floodplain associated with the Gila River, coupled with the 
limited extent of permanent disturbance that would result from the transmission structures, no 
short-term or long-term adverse effects to the 100-year floodplain would be anticipated.  Even 
during 100-year or greater flood events, it would be unlikely that the footprint of a maximum of 
20 transmission structures within the floodplain (which is considered an allowable use per Flood 
Control District regulations) would impede or redirect flood flows, or be measurably different 
compared to existing conditions.  Based on the analysis for this floodplain assessment, and 
pursuant to the DOE floodplain environmental review regulations at 10 CFR 1022, DOE has 
determined that the proposed Solana CSP Project would not affect the 100-year floodplain.  

Construction or operation of the Solana CSP Project would not result in direct impacts to 
wetlands. Because the Solana site is currently irrigated agricultural land, removing this land from 
agricultural production has the potential to result in indirect impacts to wetlands by reducing the 
amount of agricultural tailwater runoff returned to the irrigation reservoirs north of the Solana 
site. These irrigation reservoirs are one of many water inputs to Bull Durham Wash, which 
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include adjacent farms and irrigation system operational spills. As a result, the Solana site 
represents a minor contribution (approximately 3 to 5 percent) to the overall system which 
supports the riparian areas within Bull Durham Wash (see Section 3.7 Biological Resources for a 
more detailed discussion). 

Abengoa Solar would provide water to the head of Bull Durham Wash as a direct off-set for the 
portion of the reduced agricultural tailwater runoff that would otherwise remain in the irrigation 
reservoirs and contribute to operational spills. The off-set would equalize water lost as a result of 
the farm being taken out of production. Section 3.7 provides an expanded discussion of Bull 
Durham Wash and presents the analysis used to determine the off-set. 

Construction activities associated with the Solana site and the Solana Gen-Tie alignment would 
be conducted under a Storm Water Pollution Prevention Plan and subject to a Flood Control 
District floodplain use permit and an Army Corps of Engineers-administered Section 404 
nationwide permit.  In addition, Abengoa Solar would provide a direct off-set to equalize water 
lost to the Bull Durham Wash as a result of the farm being taken out of production.  Therefore, 
Solana CSP Project construction would not be expected to result in a significant impact to water 
resources. 

Operations 

Solana site design includes the relocation of onsite PIDD canals to ensure the future delivery of 
water to the reservoirs and relift pumps for continued agricultural use north of the Solana site. 

Solana site water consumption is estimated to be 3,000 acre-feet per year.  The Solana site would 
be constructed on active farmland, not native desert or undisturbed land.  Converting the land 
from agriculture to solar energy production would reduce current water usage by more than 75 
percent, thereby reducing demand on Arizona’s water supply.  The source water for Solana is 
anticipated to be groundwater, although provisions for surface water deliveries from PIDD could 
be considered.  It is anticipated that the amount of agricultural tailwater returned to the reservoirs 
north of the Solana site might be reduced as a result of the change in Solana site use; however, 
these reservoirs would be sustained to provide sufficient water to farmland north of the Solana 
site. 

Solana would utilize conventional water cooling with cooling towers.  Cooling water blow-down 
would be evaporated in double-lined evaporation ponds with leak detection.  Abengoa Solar 
proposes to have 100 percent redundancy of the evaporation ponds (that is, the evaporation 
ponds would have twice the capacity of that estimated to be required).  As preventive 
maintenance, however, the evaporation ponds might require cleaning every 3 to 5 years.  
Abengoa Solar would obtain an individual aquifer protection permit, which would monitor and 
regulate potential discharges.  Abengoa Solar does not plan direct discharges to surface waters 
during plant operations. 

Onsite and offsite storm water would be managed in accordance with Floodplain Regulations for 
Maricopa County (FCDMC 2006).  Onsite storm water runoff would be routed through retention 
ponds and infiltration areas to remove pollutants and improve water quality before discharge. 
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As described above, Abengoa Solar would provide a direct off-set to Bull Durham Wash to 
equalize water lost as a result of the farm being taken out of production.  Therefore, no impacts 
to water resources are anticipated from Solana Generating Plant operations. 

3.6.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, the Solana site would continue to be used for farmland and there 
would be no changes to current water resource conditions.  Water demand to support the 
continued agricultural production of the land would be greater under the No-Action Alternative.  
Assuming agricultural operations continued on the property, there would be no impacts to waters 
of the United States under the No-Action Alternative. 

3.7 Biological Resources 

3.7.1 Regulatory Framework 

The principal statute pertaining to the protection of plants and animals is the federal Endangered 
Species Act of 1973, as amended, which requires protection of federally listed threatened and 
endangered species and their habitats.  The U.S. Fish and Wildlife Service and the National 
Oceanic and Atmospheric Administration National Marine Fisheries Service administer the 
Endangered Species Act.  The act establishes protection and conservation of threatened and 
endangered species and the ecosystems upon which they depend. 

The Migratory Bird Treaty Act of 1918 is the domestic law that affirms, or implements, the 
United States commitment to four international conventions (with Canada, Japan, Mexico, and 
Russia) for the protection of a shared migratory bird resource.  Each of the conventions protect 
selected species of birds common to both countries (that is, species occur in both countries at 
some point during their annual life cycle).  The act protects all migratory birds and their parts 
(including eggs, nests, and feathers). 

3.7.2 Affected Environment 

To comply with the requirements of the Endangered Species Act, a Biological Assessment was 
prepared for the Solana CSP Project to identify threatened or endangered species with the 
potential to occur in the vicinity of the project (Tierra Environmental Consultants 2010).  The 
following paragraphs summarize the results of the Biological Assessment. 

3.7.2.1 Vegetation  

The identification of existing vegetation resources was conducted using high-resolution aerial 
photography and field verification to map vegetation types in the Solana CSP Project area.  
Vegetation data was acquired from the Brown and Lowe vegetation database available through 
the Arizona Game and Fish Department (AGFD).  Vegetation typical of the Sonoran Desertscrub 
community of the Lower Colorado River Valley subdivision was identified as the primary land 
cover class based on vegetative characteristics in the Solana CSP Project area (Brown 1994).  
Vegetation in the vicinity of the Solana CSP Project includes: 
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• Agriculture land use – areas in active crop production or farmed during recent growing 
seasons. 

• Creosotebush-bursage community – typical Sonoran Desert community characterized by a 
sparse, open shrub canopy of creosotebush (Larrea tridentata) and white bursage (Ambrosia 
dumosa).  Other common species typically present at low densities include brittlebush 
(Encelia farinosa), mesquite (Prosopis sp.), and big galleta grass (Hilaria rigida).  The 
diversity of shrubs tends to increase in dry washes. 

• Mixed paloverde-cacti and creosotebush-bursage communities – combination of species 
including triangle bursage (Ambrosia deltoidea), saguaro cactus (Carnegiea gigantean), 
white brittlebush (Encelia farinosa), ocotillo (Fouquieria splendens), stag-horn cholla 
(Opuntia acanthocarpa), paloverde (Parkinsonia microphylla), and the above described 
creosotebush-bursage community. 

• Riparian deciduous woodland – associated with the Gila River floodplain.  Dominant 
vegetation species include Fremont cottonwood (Populus fremontii), willow (Salix spp.), salt 
cedar (Tamarisk ramosissima), honey mesquite (Prosopis glandulosa), arrowweed (Pluchea 
sericea), desert broom (Bacharis sarothroides), and alkali saltbush (Atriplex polycarpa). 

• Saltbush community – associated with the Gila River floodplain.  Dominant vegetation 
species include saltbush (Atriplex spp.) and arrowweed (Pluchea sericea). 

Several onsite field evaluations were conducted in 2008 and 2009 to confirm the vegetation 
identified by Brown (1994).  The Solana CSP Project area is comprised mostly of agriculture and 
desertscrub vegetation typical of the Sonoran Desertscrub community.  The Solana site is 
comprised of agricultural land and has been actively farmed for several decades, and almost all 
natural vegetation has been disturbed.  An approximately 50-acre portion of the southwest corner 
of the Solana site contains native vegetation and a communications tower.  The proposed Solana 
Gen-Tie alignment crosses agricultural lands and creosotebush-bursage, mixed paloverde-cacti, 
and saltbush communities interspersed with dry washes.  The native desert areas to the south and 
west of the Solana site include creosotebush-bursage communities characterized by sparse, open 
shrub canopies of creosotebush and white bursage.  Other common species typically present at 
low densities include brittlebush, mesquite, and big galleta grass.  There are riparian areas 
associated with agricultural tailwater to the north of the site.  Riparian areas and saltbush 
communities are predominant along Bull Durham Wash, extending from the northern boundary 
of the Solana site to the Gila River, which is approximately 7.7 miles north. 

3.7.2.2 Wildlife 

Wildlife resources in the Solana CSP Project area are those predominantly associated with the 
Sonoran desertscrub community of the Lower Colorado River Valley subdivision and 
agricultural land habitats. 

Mammals 

Most mammalian species likely to be present are small, inconspicuous, largely nocturnal species 
of rodents and bats.  Desert-adapted rodents include pocket mice and kangaroo rats.  Several 
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species of bats might be present.  Additional larger mammals likely to be found in the vicinity 
include desert cottontail (Sylvilagus auduboni), black-tailed jackrabbits (Lepus californicus), 
coyote (Canis latrans), gray fox (Urocyon cinereoargenteus), bobcat (Felis rufus), badger 
(Taxidae taxus), and desert mule deer (Odocoileus hemionus crooki). 

Birds 

Bird species likely to be present are those associated with agricultural or developed land use and 
undisturbed Sonoran desertscrub.  Because water resources in the immediate vicinity are limited 
to irrigation canals and ditches, species abundance might be less than that for the greater regional 
area (for example, near the Gila River).  Most of the birds present during any given season are 
small songbirds, raptors, or other migratory birds such as the mourning dove (Zenaida 
macroura) and red-tailed hawk (Buteo jamaicensis).  Red-tailed hawk, cliff swallows 
(Petrochelidon pyrrhonota), mourning doves, white wing doves (Zenaida asiatica ), northern 
mocking birds (Mimus polyglottos), red-winged black birds (Agelaius phoeniceus), yellow-
winged black birds (Agelaius thilius), killdeer (Charadrius vociferous), black-throated sparrows 
(Amphispiza bilineata), western burrowing owls (Athene cunicularia hypugaea), great egrets 
(Ardea alba), snowy egrets (Egretta thula), blue herons (Ardea herodias), and Le Conte’s 
thrashers (Toxostoma lecontei) were observed during field evaluations. 

Reptiles and Amphibians 

Relatively undisturbed desert habitats represent the best habitat for reptiles, although some 
species can be found in agricultural areas.  Suitable habitat for amphibians, such as the Sonoran 
Desert toad (Bufo alvarius), could be present in washes whenever water is present.  Rattlesnakes 
(Crotalus sp.), gopher snakes (Pituophis melanoleucus), and red racers (Masticophis flagellum 
piceus) were observed during several field evaluations.  Other common reptile species that could 
occur in the Solana CSP Project area include desert horned lizards (Phrynosoma platyrhinos), 
southern whiptails (Cnemidophorus tigris gracilis), western whiptails (Cnemidophorus tigris), 
western diamondback rattlesnakes (Crotalus atrox), sidewinders (Crotalus cerastes), zebra tail 
lizards (Callisaurus draconoides), fringe-toed lizards (Uma notate), and brush lizards 
(Urosaurus graciosus). 

3.7.2.3 Special Status Species 

Qualified biologists reviewed AGFD and U.S. Fish and Wildlife Service special status species 
lists for Maricopa County to determine species potentially occurring in the project vicinity.  
Special status species include those listed as federal endangered, threatened, proposed, or 
candidate species; those designated by the BLM as sensitive species; or those listed as Wildlife 
of Special Concern by the State of Arizona. 

The AGFD and U.S. Fish and Wildlife Service special status species lists identified 20 plant 
species and 56 wildlife species with the potential to occur in Maricopa County (AGFD 2009a).  
Appendix E, Table E-1, lists special status species potentially occurring in Maricopa County, 
listed by taxon, scientific name, common name, status, preferred habitat, and potential to occur 
in the Solana CSP Project vicinity. 
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The AGFD online project review tool was accessed on June 9, 2009, to identify special status 
species occurrences and/or critical habitat within 5 miles of the Solana CSP Project.  The AGFD 
online tool reported that the following five special status species have been observed within 5 
miles of the Solana CSP Project (AGFD 2009b):  Yuma clapper rail (Rallus longirostris 
yumanensis), western burrowing owl (Athene cunicularia hypugaea), Tucson shovel-nosed snake 
(Chionactis occipitalis klauberi), snowy egret (Egretta thula), and cave myotis (Myotis velifer). 

Critical Habitat 

The U.S. Fish and Wildlife Service critical habitat portal revealed no designated critical habitat 
in the vicinity of the Solana CSP Project (FWS 2009b). 

3.7.3 Environmental Consequences 

3.7.3.1 Proposed Action 

Vegetation 

Effects to vegetation would result from grading the Solana site and site clearing within the 
Solana Gen-Tie alignment.  The Solana site is actively farmed and contains minimal native 
vegetation.  Areas with native vegetation are classified as creosotebush-bursage and account for 
approximately 50 acres, or 1.5 percent of the Solana site.  Removal of native vegetation along 
the proposed Solana Gen-Tie alignment is anticipated to be minimal due to the amount of 
existing agricultural land adjacent to the alignment and the proximity of the alignment to 
Watermelon Road.  Therefore, construction of the Solana CSP Project would result in small 
impacts to native vegetation. 

Wildlife 

The Solana site provides poor quality habitat for wildlife species.  The site consists almost 
entirely of disturbed agricultural land that has been actively farmed for decades.  Construction 
would have direct and indirect effects on wildlife populations in the vicinity of the Solana CSP 
Project.  Direct effects to reptiles and small mammals, including direct mortality caused by 
equipment, could occur during construction. Animals such as lizards, snakes, and small 
mammals could be affected by construction and maintenance vehicles; however, vehicles would 
typically be traveling at speeds slow enough to allow most wildlife to avoid harm. 

Burrowing mammals, birds, amphibians, and reptiles could experience a low occurrence of 
mortality during construction.  Bird nests or nest sites would not likely be destroyed when 
vegetation was cleared for roads or structure sites, because native vegetation exists at such low 
densities on the Solana site.  The overall number of individual animals that could be affected by 
heavy equipment and other construction vehicles would be expected to be relatively few, and the 
species affected generally common and widespread in similar habitats in the vicinity. 

Bull Durham Wash drains a large area within the PIDD territory, receiving tailwater from 
agriculture-related activities and storm water runoff in response to precipitation events.  In 
addition, PIDD owns and operates a series of earthen-lined reservoirs north of the Solana site 
boundary.  PIDD created these reservoirs to capture agricultural tailwater runoff for agricultural 



Chapter 3 Affected Environment and Environmental Consequences 

May 2010 Environmental Assessment 3-76 
 Solana CSP Project 

reuse.  A series of pumps relift the water from the reservoirs to adjacent farms, and provide the 
only source of water for the farmland west of Bull Durham Wash.  These earthen-lined reservoirs 
and associated water spillage have created a man-made riparian area adjacent to the reservoirs 
within Bull Durham Wash.  

Taking the Solana site out of agricultural production could result in a reduction of tailwater 
returning to the irrigation reservoirs north of the site, potentially reducing the amount of 
available nesting and foraging habitat for wildlife.  Of the many contributions to Bull Durham 
Wash that result from irrigation and water management practices, the Solana site accounts for 
approximately 3 to 5 percent of the total water input.  In coordination with AGFD and U.S. Fish 
and Wildlife Service, a tailwater analysis was prepared to estimate the Solana site’s contribution 
to the amount of runoff potentially reaching Bull Durham Wash.  Based on an understanding of 
tailwater reuse by the adjacent farm, the intake ratios and irrigation performance at the Solana 
site, and other contributing sources of water to Bull Durham Wash, the Solana site represents a 
minor contribution (3 to 5 percent) to the overall water sources that spill from PIDD facilities 
and support marsh habitat in Bull Durham Wash.  A brief overview of the analysis is provided 
below. 

The existing farm slated for construction of the Solana Generating Plant contains approximately 
3,000 acres of irrigated farmland.  Historically, PIDD has provided surface water to the Solana 
site for irrigation and agricultural use.  PIDD records were reviewed and the tenant farmer was 
interviewed to evaluate the Solana site’s average annual water consumption.  Based on the 
evaluation of 5 years of data, the annual average irrigation rate is 10 acre-feet per acre or 30,000 
acre-feet for the entire farm per year.  The amount of tailwater leaving a farm depends on crop 
type and soil characteristics.  The Solana site has been used to produce primarily alfalfa.  Alfalfa 
consumes a high amount of water compared to other crop types.  The Solana site is composed 
primarily of soils that have high to moderate potential for water absorption and, therefore, a low 
to moderate potential to result in runoff (NRCS 2009). 

Based on annual water consumption, crop type, soil characteristics, and border arrangement of 
the fields, it is estimated that approximately 4.46 percent (or approximately 1,340 acre-feet per 
year) of the irrigation water applied to the site is collected and channeled to the irrigation 
reservoirs immediately north of the Solana site.  The reservoirs are the sole source of water for 
the agricultural property north of the Solana site and west of Bull Durham Wash.  Approximately 
two-thirds of the 1,340 acre-feet per year (or approximately 894 acre-feet per year) of the 
tailwater from the Solana site is used for irrigation water on the adjacent 760-acre farm; the 
remaining one-third (or approximately 447 acre-feet per year) of the tailwater remains in the 
irrigation reservoirs and contributes to PIDD operational spills of water into Bull Durham Wash. 

As a result of the tailwater analysis, and in coordination with AGFD and U.S. Fish and Wildlife 
Service, Abengoa Solar would provide 447 acre-feet of water annually as the direct off-set to the 
reduction in tailwater runoff from the farm.  The off-set would equalize water lost as a result of 
the farm being taken out of production.  Abengoa Solar has the option to provide water either 
directly through one of its onsite wells or indirectly through an agreement with PIDD. 

Onsite evaporation ponds associated with the Solana CSP Project could be attractive to 
migratory waterfowl.  The ponds would contain an estimated 45,000 parts per million of total 
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dissolved solids, similar to the level of total dissolved solids occurring in the Salton Sea.  Due to 
the brine concentration that would be piped to the evaporation ponds, Abengoa Solar has 
identified the following measures to deter birds from using the evaporation ponds:  

• Evaporation ponds would be located in a high activity area undesirable to wildlife between 
the electric generating plant and within 0.25 mile of Interstate 8.  

• There would be other open bodies of water not containing brine concentration near the 
Solana site, including irrigation canals and Bull Durham Wash, reducing the attractiveness of 
the evaporation ponds.  

• Abengoa Solar would implement means to deter migratory waterfowl from using evaporation 
ponds.  Onsite personnel would be present to impose actions to ward off birds.  Methods 
could include making loud noises with propane noise guns and foil stringers in constant 
motion to ward off birds.  

• Habitat enhancement of the area would be prevented through the use of herbicides on 
vegetation to prohibit growth around the edges of the ponds, discouraging stopover birds 
from remaining.  

Special Status Species 

The following paragraphs identify species selected for impact analysis based on their potential or 
known occurrence in the Solana CSP Project area. 

Great Egret (Ardea alba) (State of Arizona - Wildlife of Special Concern; BLM - Sensitive) 

Great egret habitat occurs in marshes, swampy woods, tidal estuaries, lagoons, mangroves, 
streams, lakes, rivers, ponds, fields, and meadows.  Great egrets are found in Arizona at 
elevations ranging between 100 to 1,500 feet (AGFD 2002e). 

In Arizona, great egrets are migratory birds that occur statewide and can be found year-round in 
the southwest.  They are reported to breed and winter along the Colorado River and in Maricopa 
and Pinal counties in south-central Arizona.  Great egrets have been documented in Maricopa, La 
Paz, Pinal, and Yuma counties.  The great egret’s historic elevation and distribution range 
includes the Solana site (AGFD 2002e). 

Agricultural runoff has created riparian areas north of the Solana site that feed into suitable 
habitat for great egrets in Bull Durham Wash adjacent to and extending 3 miles north of the site.  
Construction activities would be confined within the Solana site boundary and, therefore, would 
not directly disturb or destroy suitable great egret habitat in Bull Durham Wash. 

As previously stated, Abengoa Solar would provide 447 acre-feet of water to the head of Bull 
Durham Wash on an annualized basis as a direct off-set for the portion of the reduced 
agricultural tailwater runoff.  In addition, Abengoa Solar would implement means to deter 
migratory birds such as the great egret from using onsite evaporation ponds. 

Construction and operation of the Solana CSP Project would result in a loss of foraging habitat 
for the great egret, because the species uses the agricultural fields that would be taken out of 
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production.  However, there is similar habitat available immediately surrounding the project 
area.  Species would continue to forage outside the Solana site boundary.  Therefore, the Solana 
CSP Project may affect, but would not be likely to adversely affect, this species. 

Western Burrowing Owl (Athene cunicularia hypugaea) (Endangered Species Act - Species of 
Concern; BLM - Sensitive) 

Western burrowing owls are variable in open, well-drained grasslands, steppes, deserts, prairies, 
and agricultural lands, often associated with burrowing mammals.  Western burrowing owls are 
also sometimes found in open areas such as vacant lots near human habitation, golf courses, or 
airports.  Western burrowing owls are found in Arizona at elevations ranging between 650 and 
6,140 feet (AGFD 2001h). 

In Arizona, western burrowing owls occur locally in open areas, generally year-round, with only 
a few winter records on the Colorado Plateau in the northeastern part of the state.  They are 
found in the Navajo Nation, in broad valleys near Seligman, along the bottomlands of the 
Colorado River, in the Lower Colorado River valley, in the Yuma area, in southern and 
southeastern Arizona, and in agricultural areas of Maricopa and Pinal counties.  They are 
predominately nonmigratory throughout most of their range in Arizona; however, they disperse 
widely. 

Previous agricultural disturbances in the vicinity of the Solana site have created suitable 
conditions for the western burrowing owl.  Burrowing owls use the raised sides of canal banks 
on the site.  Therefore, construction activities could displace or harm individuals, particularly 
eggs or young in unidentified, subterranean nests.  In accordance with the AGFD Arizona 
Burrowing Owl Working Group, Burrowing Owl Project Clearance Guidance for Landowners 
(ABOWG 2007) (see Appendix E), Abengoa Solar would translocate the owls that populate the 
Solana site and relocate them to an appropriate burrowing owl management area that can 
accommodate additional individuals. 

Construction and operation of the Solana CSP Project would result in a loss of habitat for the 
western burrowing owl; however with successful relocation efforts, the Solana CSP Project may 
affect, but would not be likely to adversely affect, this species. 

Snowy Egret (Egretta thula) (State of Arizona -Wildlife of Special Concern; BLM - Sensitive) 

The snowy egret can be found in marshes, lakes, ponds, lagoons, mangroves, and shallow coastal 
habitats.  They can be found in Arizona at elevations ranging between 100 and 1,950 feet.  They 
breed and winter along the lower Colorado River, in west-central Maricopa County along the 
Gila River, and along the Hassayampa River.  They also have been reported along the Salt River 
in Gila County (AGFD 2002e).  The snowy egret’s historic elevation and distribution range 
includes the Solana site.  The snowy egret is not currently protected under the Endangered 
Species Act, but it is protected under the Migratory Bird Treaty Act. 

Agricultural runoff has created riparian areas north of the Solana site that feed into suitable 
habitat for snowy egrets in Bull Durham Wash adjacent to and extending 3 miles north of the 
Solana site.  Construction activities would be confined within the Solana site boundary and, 
therefore, would not directly disturb or destroy suitable habitat in Bull Durham Wash. 
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Abengoa Solar would provide 447 acre-feet of water to the head of Bull Durham Wash on an 
annualized basis as a direct off-set for the portion of the reduced agricultural tailwater runoff.  In 
addition, Abengoa Solar would implement means to deter migratory birds such as the snowy 
egret from using onsite evaporation ponds.  

Construction and operation of the Solana CSP Project would result in a loss of foraging habitat 
for the snowy egret, because the species uses the agricultural fields that would be taken out of 
production.  However, there is similar immediate habitat available surrounding the project area.  
Species would continue to forage outside of the site boundaries.  Therefore, the Solana CSP 
Project may affect, but would not be likely to adversely affect, this species. 

Western Snowy Plover (Charadrius alexandrines nivosus) (State of Arizona -Wildlife of Special 
Concern) 

In North America, this species inhabits beaches, lagoons, salt-evaporation ponds on coasts, 
barren sparsely vegetated salt flats, and braided river channels inland.  In Arizona, this species 
might occasionally nest along temporary lakes on sandy playas.  This subspecies has been 
observed at 580 feet (AGFD 2002c). 

In Arizona, western snowy plovers breed irregularly when conditions are appropriate.  Breeding 
sites are limited to several man-made and alkali ponds near Willcox in Cochise County and the 
ephemeral Painted Rock Reservoir in Maricopa County.  They are known to winter casually 
along the lower Colorado and Gila rivers and as far north as Phoenix and Prescott.  Western 
snowy plovers are migratory throughout the state and their historic distribution range includes 
the Solana site (AGFD 2002c). 

Agricultural runoff has created riparian areas north of the Solana site.  This riparian area feeds 
into suitable habitat for snowy plovers in Bull Durham Wash adjacent to and extending 3 miles 
north of the Solana site.  Construction activities would be confined within the Solana site 
boundary and, therefore, would not directly disturb or destroy suitable habitat in Bull Durham 
Wash. 

Abengoa Solar would provide 447 acre-feet of water to the head of Bull Durham Wash on an 
annualized basis as a direct off-set for the portion of the reduced agricultural tailwater runoff.  In 
addition, Abengoa Solar would implement means to deter migratory birds such as the western 
snowy plover from using onsite evaporation ponds.  

Construction and operation of the Solana CSP Project would result in a loss of potential foraging 
habitat for the western snowy plover; however, there is similar immediate habitat available 
surrounding the project area.  Species would continue to forage outside the site boundaries.  
Therefore, the Solana CSP Project may affect, but would not be likely to adversely affect, this 
species. 

Tucson Shovel-nosed Snake (Chionactis occipitalis klauberi) (BLM - Sensitive) 

The Tucson shovel-nosed snake can be found in arid deserts with sandy washes, dunes, and 
rocky hillsides.  They prefer areas with scattered mesquite-creosotebush and can be found at 
elevations ranging from sea level to 4,700 feet.  This snake has been reported in south-central 
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Arizona, and in Pima and Pinal counties (AGFD 2002n).  The historic elevation and distribution 
range of the Tucson shovel-nosed snake includes the Solana site. 

Tucson shovel-nosed snakes require approximately 5 acres for a home range.  The species has no 
known corridor or migratory needs, but potential barriers could include highways, major roads, 
and streams.  This species moves by a swimming, sideways swaying motion under or on the 
surface of sand or loose soil.  It usually rests by day under a creosotebush, although it can 
occasionally be found under surface objects such as boards (AGFD 2002n). 

Construction and operation of the Solana CSP Project would result in a loss of potential foraging 
habitat for the Tucson shovel-nosed snake; however, there is similar immediate habitat available 
surrounding the project area.  The species would continue to forage outside the site boundaries.  
Therefore, the Solana CSP Project may affect, but would not be likely to adversely affect, this 
species. 

Cave Myotis (Myotis velifer) (Endangered Species Act - Species of Concern) 

Cave myotis habitat includes desertscrub of creosotebush, brittlebush, paloverde and cacti.  This 
species is known to roost in caves, tunnels, and mineshafts and under bridges, and sometimes in 
buildings within a few miles of water.  There are a number of records of one or a few individuals 
roosting in cliff and barn swallow nests.  This species is most often found at elevations ranging 
from 300 to 5,000 feet, although there is at least 1 record from 5,800 feet on the Nantan Plateau 
and at least 6 records between 6,000 and 8,800 feet on Cane Ridge and in the Santa Rita, 
Patagonia, Pinaleno, and Huachuca mountains (AGFD 2002m).  The cave myotis’ historic 
elevation and distribution range includes the Solana site. 

The Solana site is comprised of agricultural land that has been actively farmed for several 
decades, resulting in the disturbance of almost all natural vegetation.  Native desertscrub is 
present in the southwest corner of the site; there are very few cacti or other succulents present, 
mainly in isolated stands of few individuals. Based on the absence of known roosts, the Solana 
CSP Project would have no effect on the cave myotis. 

Federally Listed Species 

Yuma Clapper Rail (Rallus longirostris yumanensis) (Endangered Species Act - Endangered; 
State of Arizona -Wildlife of Special Concern) 

This is the only clapper rail to breed in freshwater marshes; this species also inhabits brackish 
water marshes and side waters.  They prefer the tallest, densest cattail and bulrush marshes.  
Most are found within the Lower Colorado Subdivision of the Sonoran Desertscrub biome.  The 
species occurs in dense bulrush and cattail marshes along the lower Colorado River from Lake 
Mead south to Mexico, including the lower Bill Williams River, and on the Gila and Salt rivers 
upstream to the Verde confluence.  In Arizona, clapper rails are found at elevations ranging from 
about 100 to 1,500 feet (AGFD 2006c).  The historic elevation and distribution range of the 
Yuma clapper rail includes the Solana site.  Suitable Yuma clapper rail habitat includes the 
riparian habitat dense with cattail and bulrush north of the relift facility and extends through Bull 
Durham Wash north of the Solana site. 
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AGFD 1992 to 2009 survey data reported Yuma clapper rails present on the northern boundary 
of the Solana site near the relift facility in 2001, 2004 through 2006, 2008, and in 2009.  In 
addition, Yuma clapper rails were reported observed in 2004 through 2006 3 miles north, outside 
the Solana site in Bull Durham Wash off West Sisson Road (AGFD 2007b; AGFD 2009e). 

Agricultural runoff has created riparian areas north of the Solana site.  This riparian area feeds 
into suitable Yuma clapper rail habitat in Bull Durham Wash adjacent to and extending 3 miles 
north of the Solana site.  Construction activities would be confined within the Solana site 
boundaries and, therefore, would not directly disturb or destroy suitable habitat in Bull Durham 
Wash. 

Abengoa Solar would provide 447 acre-feet of water to the head of Bull Durham Wash on an 
annualized basis as a direct off-set for the portion of the reduced agricultural tailwater runoff.  In 
addition, Abengoa Solar would implement means to deter migratory birds such as the Yuma 
clapper rail from using onsite evaporation ponds.  

Construction and operation of the Solana CSP Project would result in a loss of foraging habitat 
for the Yuma clapper rail, because the species uses the agricultural fields that would be taken out 
of production.  Although not likely to be found in alfalfa fields, the species might continue to 
forage in the similar adjacent habitat surrounding the site, and north of the site in Bull Durham 
Wash, where larger populations have been observed.  Therefore, the Solana CSP Project may 
affect, but would not be likely to adversely affect, this species. 

DOE Determination 

On March 12, 2010, DOE sent a determination of “may affect, but is not likely to adversely 
affect” for the Yuma clapper rail, western burrowing owl, and the snowy egret to the U.S. Fish 
and Wildlife Service in Phoenix, Arizona. In summary, the Proposed Action may result in minor 
impacts to biological resources, but is not likely to result in adverse impacts to Special Status or 
Federally Listed species. On April 12, 2010, the U.S. Fish and Wildlife Service concurred with 
DOE’s determination (see Appendix E). 

3.7.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, current land uses would continue at the Solana site and along the 
proposed Solana Gen-Tie alignment.  There would be no additional loss of vegetation, wildlife, 
or potential habitat for special status species that might be present in the vicinity of the project 
site. 

3.8 Tribal Consultation and Coordination 

As the lead federal agency for the NEPA process and for National Historic Preservation Act 
(NHPA) Section 106, DOE initiated government-to-government consultation with Native 
American tribes to identify locations of traditional or cultural importance in the vicinity of the 
Solana CSP Project.  DOE sent letters describing the Proposed Action to the following tribes:  
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• Ak-Chin Indian Community 
• Fort McDowell Yavapai Nation 
• Gila River Indian Community 
• Hopi Tribe 
• Salt River Pima-Maricopa Indian Community 
• San Carlos Apache Tribe 
• Tohono O’odham Nation 
• White Mountain Apache Tribe 
• Yavapai-Apache Nation  

 
To date, DOE has received one response − Steere (Tohono O’odham, Tribal Historic 
Preservation Officer) to Matthew McMillen (DOE, Director of Environmental Compliance 
Division, Loan Guarantee Program Office), email dated July 23, 2009 (see Appendix F).  Table 
3-12 summarizes the items the Tohono O’odham Nation requested and the status of each request. 

Table 3-12 Status of Tohono O’odham Nation Requests 
Request  Description of Request Status 

1 Invite interested tribes to participate in the NEPA process. Ongoing 

2 Conduct Class I and Class III investigations for the Solana CSP Project. Completed 

3 Prepare an ethnographic overview for the Solana CSP Project vicinity. Completed 

4 Conduct cultural and natural landscape studies for the Solana CSP Project 
vicinity. 

Completed  

5 DOE to meet with the Four Southern Tribes Cultural Resource Working 
Group* to discuss the Solana CSP Project. 

Completed 

6 Implement a process to govern the responsible development of large-scale 
solar projects. 

Ongoing 

* The Four Southern Tribes Cultural Resource Working Group meets monthly, and includes the Tohono O’odham Nation, the Gila River Indian 
Community, the Salt River Pima-Maricopa Indian Community, and the Ak-Chin Indian Community. 
 
DOE has given each of the Tohono O’odham Nation’s requests full consideration.  Details about 
the status of the requests are provided below.   
 
NEPA Process Participation (Request 1) 

Interested tribes have been invited to participate in the NEPA and Section 106 processes.  Tribal 
contacts were provided an opportunity to review and comment on the draft EA and the cultural 
resources documentation prepared for the project. Hard copies of these materials were sent to the 
Tribes at the same time they were sent to the State of Arizona for review. With the exception of 
the Tohono O’odham Nation requests described above, no additional comments were received 
from the Tribes on the draft EA or on the cultural resources documentation prepared for the 
project.   
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Class I and Class III Investigations (Request 2) 

A Class I records search was completed for the project in 2008.  An updated Class I records 
search was conducted in conjunction with the Class III cultural resources survey in 2009.  
Participation of a Tohono O’odham Nation tribal member in the Class III cultural resources 
survey was coordinated through the Nation’s Cultural Affairs Program.  The Class I report was 
previously distributed for review and comment by interested tribes.  The Final Class III survey 
report has been provided to interested tribes for their review (see Appendix F).  Section 3.9 
Cultural Resources, provides additional information on the results of the Class I and Class III 
investigations. 
 
Ethnographic Research (Requests 3 and 4) 

Abengoa Solar commissioned an ethnographic study to accompany the Class III cultural 
resources survey report (see Section 3.9, Cultural Resources).  The study focused on the Solana 
CSP Project vicinity, but also considered the larger Gila River Valley.  The study includes three 
distinct, but related components − (1) a comprehensive cultural and natural setting, with an 
emphasis on settlement and subsistence; (2) an ethnographic overview; and (3) interviews with 
tribal elders.  The results of the ethnographic investigations are presented in a second cultural 
resources volume that serves as a companion document to the Class III survey report. 

Four Southern Tribes Cultural Resource Working Group Meeting (Request 5) 

DOE attended the Four Southern Tribes Cultural Resource Working Group’s monthly meeting 
on February 19, 2010, to present an overview of the loan guarantee program and its relationship 
to the NEPA and Section 106 processes; provide the status of the Solana CSP Project within the 
federal processes; discuss details of the Solana CSP Project; and provide a forum for the 
exchange of ideas, questions, and comments about the project. 

Large-Scale Solar Project Development Process (Request 6) 

In response to the Tohono O’odham Nation’s request to develop a process for implementing 
utility-scale solar projects, DOE asked Abengoa Solar to explore the options for assembling a 
forum of relevant stakeholders to discuss planned energy development projects in southwestern 
Arizona.  Abengoa Solar began discussions with the Sonoran Institute, the Arizona Corporation 
Commission, the ASLD, and others to explore the idea of conducting a symposium that would 
bring stakeholders together to discuss the scope and potential environmental and cultural impacts 
associated with development of numerous renewable energy projects. 

Initially, the entities envisioned an event or series of events that would gather thought leaders 
with a diverse array of perspectives and from a broad cross-section of affiliations.  However, in 
her State-of-the-State address on January 11, 2010, Governor Brewer announced her Executive 
Order 2010-02 directing that a Renewable Energy and Public Agency Coordination Summit be 
held in February of 2010.  The objectives of the summit were very closely aligned with the 
principal goal of reviewing the number of and need for solar facilities.  Moreover, the Executive 
Order specifies that tribal leaders be invited to the summit. 



Chapter 3 Affected Environment and Environmental Consequences 

May 2010 Environmental Assessment 3-84 
 Solana CSP Project 

The Renewable Energy Summit was held on February 11, 2010, at Arizona State University.  
The summit assembled a broad base of stakeholders, including land managing agencies (the 
ASLD, the BLM, the U.S. Forest Service, and Luke Air Force Base); utility representatives 
(Arizona Public Service Company, Salt River Project, Tucson Electric Power, and Arizona’s 
Generation and Transmission Cooperatives); state regulating agencies (the Arizona Corporation 
Commission, the ADEQ, the AGFD, the Arizona Department of Water Resources, and the State 
Historic Preservation Office [SHPO]); tribal representatives (the Navajo Nation and the Fort 
Mojave Tribe); renewable energy researchers from Arizona State University; and representatives 
of Abengoa Solar.   

While the February 11 meeting was government and industry-focused, the aim of the second 
meeting was to engage members of the public.  On April 15, 2010, the second part of the 
Governor’s Renewable Energy Summit was held to update the public on efforts (both public and 
private) being made in the pursuit of Renewable Energy for Arizona.  In addition, the second 
meeting also aimed to gather information from the public and private sectors, including 
generators, manufacturers, bankers, environmentalists, and government agencies.  Information 
from both meetings is available on the Governor’s webpage (located at 
http://azgovernor.gov/renewable/index.asp). 

3.9 Cultural Resources 

3.9.1 Regulatory Framework 

The term “cultural resource” refers to a broad category of resources that includes prehistoric and 
historic archaeological sites, buildings, districts, structures, locations, or objects considered 
important to a culture or community for scientific, traditional, religious, or other reasons.  
Cultural resources deemed significant for their contribution to broad patterns of history, 
prehistory, architecture, engineering, and culture are listed on the National Register of Historic 
Places and afforded certain protections under the NHPA.  Regardless of age, cultural resources 
listed on or eligible for listing on the National Register are termed historic properties.  

Because the Solana CSP Project might be funded in part through a DOE loan guarantee, it is a 
project subject to compliance with Section 106 of the NHPA of 1966, as amended (16 U.S.C. 
470 et seq.).  Section 106 (36 CFR Part 800, as amended August 5, 2004) requires federal 
agencies to consider the effects of their undertakings on historic properties, and consult with the 
SHPO. 

To be eligible for listing on the National Register, a property must be significant under one or 
more of the four evaluation criteria: 

Criterion A:  Associated with events that have made a significant contribution to the broad 
patterns of our history 

Criterion B:  Associated with the lives of persons significant in our past 

Criterion C:  Embody the distinctive characteristics of a type, period, or method of construction, 
or represent the work of a master, or possess high artistic values, or represent a significant and 
distinguishable entity whose components might lack individual distinction 
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Criterion D:  Yielded, or may be likely to yield, information important in prehistory or history  

In addition, a property must be able to convey its significance through the retention of specific 
aspects of integrity, such as location, design, setting, materials, workmanship, feeling, and 
association.  In general, properties less than 50 years of age, unless of exceptional importance, 
are not eligible for listing on the National Register. 

3.9.2 Affected Environment 

3.9.2.1 Cultural Setting 

This section presents a brief overview of the cultural chronology of the project vicinity to 
provide a context for understanding the cultural resources in the project area.  A more extensive 
cultural setting is provided in Appendix F. The following discussion is excerpted from the 
cultural resources technical report prepared for the Solana CSP Project (Sperinck et al. 2010).  

Paleoindian Period  

The earliest broadly accepted human occupation of the “New World” is identified as the 
Paleoindian Period, which appeared near the end of the last Ice Age, perhaps around 15,000 BC 
(Faught and Freeman 1998).  The remains of two at least partially contemporaneous Paleoindian 
cultures have been identified in the western Papaguería15 – San Dieguito and Clovis. Paleoindian 
artifacts documented in the Papaguería include isolated surface artifacts, such as large, fluted 
projectile points used to hunt large game.  However, a few archaeological sites, including 
Ventana Cave in the eastern Papaguería (Haury 1950), have been identified. 

Archaic Period 

The Archaic Period is marked by a transition to a mixed economy that included exploitation of 
small game and an increased reliance on wild plant foods (Cordell 1997; Reid and 
Whittlesey 1997).  Huckell (1988) proposed three broad temporal divisions for the Archaic − 
Early (8500 to 4800 BC), Middle (4800 to 1500 BC), and Late (1500 BC to AD 1), which are 
based largely on tool assemblages, in particular varying styles of projectile points.  The Archaic 
tool assemblage reflects the change in subsistence strategies, and includes projectile points and 
numerous implements associated with plant food procurement and processing (Mabry and 
Faught 1998).  

Ceramic Period 

The end of the Archaic Period is typically marked by the appearance of ceramics in the 
archaeological record, coupled with an increased reliance on agriculture.  Ceramic artifacts are 
common throughout much of the Southwest by AD 500 (Cordell 1997), but are not introduced to 
the western Papaguería until about AD 700.  Members of three commonly accepted 

                                                 
15 The western Papaguería, which includes the Solana CSP Project area, is roughly bounded by the Colorado River 
on the west, Puerto Peñasco on the Gulf of California to the south, the Gila River to the north, and the eastern 
boundary of the Barry M. Goldwater Range (east of the Sand Tank Mountains). 
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archaeological traditions associated with distinct ceramic production techniques inhabited and 
perhaps overlapped in parts of the Papaguería during this time − the Patayan, who occupied the 
lower Colorado River and lower Gila River valleys; the Trincheras, who occupied most of 
northwest Sonora; and the Hohokam, who occupied the middle Gila, Salt, and Santa Cruz river 
valleys (Ahlstrom 2000; Altschul and Rankin 2008).  It also has been suggested that a fourth 
Ceramic Period tradition, the Areneños, an Archaic-like group, occupied much of the non-
riverine portion of the western Papaguería. 

Ethnohistoric Period  

In the Southwest, the period following the Ceramic Period and preceding the Historic Period is 
often referred to as the Protohistoric or, as used here, the Ethnohistoric Period.  The 
Ethnohistoric Period spans from AD 1450 to 1700.  By the time the first Spanish explorers 
entered what is now southern Arizona the region was occupied by a number of different cultures, 
including the Akimel O’odham (Pima), the Quechan (Yuman), Mohave, Cocopah, and Maricopa 
(Ahlstrom et al. 2000).  The eastern Papaguería and Santa Cruz River valley were historically 
settled by the Tohono O’odham (Papago), while much of the western Papaguería was home to 
the Hia C-ed O’odham (Sand Papago; Areneños). The Hia C-ed O’odham were the primary 
inhabitants of the western Papaguería, and it has been suggested that they are the descendants of 
the ill-defined Ceramic Period Areneños (Doyel and Eiler 2003; Rankin 1995).  The Hia C-ed 
O’odham have never been formally recognized as a group distinct from the Tohono O’odham, 
and today, most Hia C-ed O’odham reside with the Tohono O’odham on the Papago and San 
Lucy reservations, although smaller federally unrecognized enclaves reside near Ajo and Dome. 

Historic Period  

The United States went to war with Mexico in 1846, which caused American military forces to 
be sent into the Southwest.  Military reconnaissance missions were lead from Missouri to San 
Diego, resulting in the establishment of the “Gila Trail” as a route between New Mexico and San 
Diego.  In 1858, the Butterfield Overland Mail Trail began operating, following much of the Gila 
Trail.  In the same year, a stage station for the Butterfield Overland Mail Trail, named the Gila 
Ranch Station, was established north of present-day Gila Bend (Ahnert 1973).  The stage line 
continued to run through this area into the late 1870s, until it was replaced by the newly 
constructed transcontinental railroad line, which was completed in 1873 by the Southern Pacific 
Railroad Company. 

On December 12, 1882, thirty-five sections of land were set aside by Executive Order as the 
“Gila Bend Reserve” for the “…Papago and other Indians now settled there…” (Secretary of the 
Interior 1883).  In the early 20th century, the U.S. Government by Executive Order reduced the 
reservation from 22,391 acres to 10,231 acres (Secretary of the Interior 1909; DOI 1912).  The 
reservation was further reduced in size in the latter half of the 20th Century when the U.S. Army 
Corps of Engineers constructed the Painted Rock Dam on the Gila River in 1960.  While the dam 
was 10 miles down the river, the Corps of Engineers used the power of eminent domain to 
acquire an additional 7,700 acres of land from the reservation to be used as a reservoir (Parker 
1989).  The O’odham peoples who lived in the newly created reservoir area were relocated to a 
40-acre tract of land about 1 mile south of the reservation border.  This became known as San 
Lucy Village (Parker 1989). 
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3.9.2.2 Definition of the Area of Potential Effects 

As defined in Section 106 (36 CFR Part 800.16(d)), the area of potential effects (APE) “means 
the geographic area or areas within which an undertaking may directly or indirectly cause 
alterations in the character or use of historic properties, if any such properties exist.  The APE is 
influenced by the scale and nature of an undertaking and may be different for different kinds of 
effects caused by the undertaking.”  The APE for the Solana CSP Project includes the 
approximately 3,107-acre Solana site and the 18-mile-long Solana Gen-Tie alignment, which 
varies in width.  While the total length of the Solana Gen-Tie alignment would be 20.2 miles, the 
first 2.2 miles would be internal to the Solana site.   

3.9.2.3 Identification Methods and Findings 

Class I 

In 2008, a Class I Cultural Resources Assessment was conducted to determine the extent of 
previous cultural resource undertakings in the area and to assess the need for additional inventory 
for the Solana CSP Project (Moses 2008).  The Class I assessment included a review of cultural 
resource records from the Arizona State Museum (ASM) , the SHPO, the AZSITE online 
database, the National Register online database, and the General Land Office plats available 
from the BLM. 

The results of the Class I research indicated that less than 2 percent of the Solana site and 
approximately 30 percent of the Solana Gen-Tie alignment had been subject to previous Class III 
(100-percent coverage) cultural resource pedestrian surveys (Moses 2008).  In addition, the 
records search revealed that portions of 5 previously recorded archaeological sites are within or 
immediately adjacent to the Solana CSP Project.   

Two notable archaeological sites are outside the project extent, but within the general area, 
including Fortaleza and the Gatlin Site.  Both are large prehistoric sites listed on the National 
Register under Criterion D for their potential to provide important information about the 
prehistory of the Phoenix Basin and its periphery.  As described in Section 3.2 Visual Resources, 
the Gatlin Site is also designated as a National Historic Landmark.  The Town of Gila Bend, 
along with assistance from the Arizona State Parks Heritage Fund Matching Grant, intends to 
develop the site as a regional cultural park.   

Class III 

To comply with NHPA Section 106, an updated Class I records search and a Class III cultural 
resource pedestrian survey were conducted in 2009 (Sperinck et al. 2010).  The pedestrian survey 
was completed by archaeologists walking a series of transects spaced no more than 50 feet apart.  
The Class III survey resulted in the identification of 23 cultural resources, including prehistoric 
and historic artifact scatters, some of which contain features (such as rock clusters, trails, or 
petroglyphs).  Table 3-13 summarizes the findings of the Class III survey. 
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Table 3-13 Class III Survey Results 

Site Number  Description NRHP Eligibility 
Recommendation

AZ Z:1:39 (ASM) Prehistoric flaked stone scatter Eligible, Criterion D 

AZ Z:1:48 (ASM) Prehistoric flaked stone scatter Eligible, Criterion D 

AZ Z:1:64 (ASM) Prehistoric flaked stone scatter,  
pot break, and rock feature Eligible, Criterion D 

AZ Z:1:65 (ASM) Prehistoric flaked stone scatter  
and rock feature Eligible, Criterion D 

AZ Z:1:78 (ASM) Historic can dump Ineligible 

AZ Z:1:79 (ASM) Prehistoric flaked stone scatter  
and portable petroglyph Eligible, Criterion D 

AZ Z:1:80 (ASM) Prehistoric flaked stone scatter Eligible, Criterion D 

AZ Z:1:81 (ASM) Prehistoric flaked stone scatter and ground stone 
manufacturing locus Ineligible 

AZ Z:1:82 (ASM) Prehistoric flaked stone scatter Ineligible 

AZ Z:1:83 (ASM) Prehistoric flaked stone scatter Ineligible 

AZ Z:1:84 (ASM) Prehistoric flaked stone scatter and  
two rock features Eligible, Criterion D 

AZ Z:1:85 (ASM) Prehistoric flaked stone scatter and trail Eligible, Criterion D 

AZ Z:1:86 (ASM) Prehistoric flaked stone scatter, trail,  
and rock features Eligible, Criterion D 

AZ Z:1:87 (ASM) Prehistoric flaked stone scatter  
and rock features Eligible, Criterion D 

AZ Z:1:88 (ASM) Prehistoric flaked stone scatter Ineligible 

AZ Z:1:89 (ASM) Prehistoric flaked stone scatter Eligible, Criterion D 

AZ Z:1:90 (ASM) Prehistoric flaked stone scatter  
and one rock feature Eligible, Criterion D 

AZ Z:2:68 (ASM) Prehistoric artifact scatter and  
two rock features Eligible, Criterion D 

AZ Z:2:84 (ASM) Prehistoric flaked stone scatter Eligible, Criterion D 

AZ Z:2:85 (ASM) Prehistoric flaked stone scatter Ineligible 

AZ Z:2:87 (ASM) Prehistoric flaked stone scatter, trail,  
and 48 rock features Eligible, Criterion D 

AZ Z:2:86 (ASM) Prehistoric flaked stone scatter  
and 13 rock features Eligible, Criterion D 

AZ Z:2:88 (ASM) Historic trash scatter Ineligible 
Source:  Sperinck et al. 2010.  
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The information potential of 7 of the cultural resources – AZ Z:1:78 (ASM), AZ Z:1:81 (ASM), 
AZ Z:1:82 (ASM), AZ Z:1:83 (ASM), AZ Z:1:88 (ASM), AZ Z:2:85 (ASM), and AZ Z:2:88 
(ASM) – is considered to have been exhausted through data collection and documentation during 
the Class III fieldwork.  Therefore, all 7 sites were determined ineligible for listing on the 
National Register, and no further treatment of these resources is warranted.  Because the 
remaining 16 cultural resources could contain additional data that could contribute important 
information to regional prehistoric land use, subsistence patterns, and stone tool production 
techniques, all 16 cultural resources were determined eligible for listing on the National Register 
under Criterion D (information potential).  The SHPO concurred with the eligibility 
determinations in a letter dated April 22, 2010 (see Appendix F). 

Ethnographic Research 

In response to the Tohono O’odham Nation’s request, Abengoa Solar commissioned an 
ethnographic study to accompany the Class III cultural resources survey report.  As described in 
Section 3.8, Tribal Consultation and Coordination, the study focused on the Solana CSP Project 
vicinity, but also considered the larger Gila River Valley.  The scope of the study is comprised of 
three distinct, but related components − (1) a comprehensive cultural and natural setting, with an 
emphasis on settlement and subsistence; (2) an ethnographic overview; and (3) interviews with 
tribal elders.  The ethnographic investigations did not identify any traditional cultural properties 
or areas of religious or cultural importance (Ruter et al. 2010). 

3.9.3 Environmental Consequences 

3.9.3.1 Proposed Action 

The Class III survey identified a single cultural resource on the Solana site that was determined 
ineligible for listing on the National Register in consultation with the SHPO (see Appendix F).  
Accordingly, construction of the solar field and supporting facilities at the Solana site would not 
adversely affect any historic properties (that is, cultural resources listed on or eligible for listing 
on the National Register). 

The 16 cultural resources determined eligible for listing on the National Register are along the 
proposed Solana Gen-Tie alignment.  The transmission structures proposed for the Solana Gen-
Tie would be steel monopoles approximately 100 to 140 feet tall, depending on the span length 
required, with a maximum height of 190 feet above the ground surface.  The length of spans 
would depend on several factors including soil conditions, topography, and other engineering 
and environmental considerations.  Typical 230 kilovolt span lengths for the Solana CSP Project 
are anticipated to be approximately 800 to 1,000 feet.  The steel monopole transmission 
structures and associated concrete footings would permanently disturb a 49-square-foot area per 
structure.  

The 16 cultural resources determined eligible for listing on the National Register vary in width 
from 150 to 1,800 feet.  Where the cultural resources extend into the proposed Solana Gen-Tie 
corridor, most of the resources measure 600 feet or less in width.  Table 3-14 lists the maximum 
width of each site where it coincides with the proposed Solana Gen-Tie corridor.  Based on the 
typical 230 kilovolt span length of 800 to 1,000 feet anticipated for the Solana CSP Project, all 
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but one of the cultural resources could be avoided by spanning.  To avoid disturbing surface 
artifacts and features within the boundaries of all of the National Register-eligible sites, it would 
be necessary when stringing the conductors to pull them through by hand, rather than driving a 
vehicle. 

Table 3-14 Maximum Width of NRHP-Eligible Cultural Resources  

No. Site Number Approximate Maximum Width (feet)
1 AZ Z:1:39 (ASM) 1,800 

2 AZ Z:1:48 (ASM) 525 

3 AZ Z:1:64 (ASM) 500 

4 AZ Z:1:65 (ASM) 600 

5 AZ Z:2:68 (ASM) 500 

6 AZ Z:1:80 (ASM) 190 

7 AZ Z:1:84 (ASM) 180 

8 AZ Z:1:79 (ASM) 140 

9 AZ Z:1:85 (ASM) 230 

10 AZ Z:1:86 (ASM) 160 

11 AZ Z:1:87 (ASM) 440 

12 AZ Z:1:89 (ASM) 190 

13 AZ Z:1:90 (ASM) 975 

14 AZ Z:2:84 (ASM) 200 

15 AZ Z:2:87 (ASM) 425 

16 AZ Z:2:86 (ASM) 400 

 

At its widest point in the proposed Solana Gen-Tie corridor, site AZ Z:1:39 (ASM) measures 
approximately 1,800 feet.  Based on the results of the Class III survey, site AZ Z:1:39 (ASM) 
consists of a surface artifact scatter with no potential for buried materials (Sperinck et al. 2010).  
Therefore, it would be possible to place the transmission structures in portions of the site lacking 
surface artifacts.  As described above, when stringing the conductors, it would be necessary to 
pull them by hand through site AZ Z:1:39 (ASM) to avoid surface disturbances to the site. 

By employing the strategies described above (that is, selective pole placement and pulling the 
conductors by hand through National Register-eligible sites), construction of the Solana Gen-Tie 
alignment would not adversely affect any historic properties within the transmission line 
corridor.   

Because of its status as a National Historic Landmark and the Town of Gila Bend’s proposed 
plans to develop the Gatlin Site into a regional cultural park, the SHPO requested that DOE 
consider potential visual effects that could result from the construction of the Solana Gen-Tie 
alignment.  DOE has given extensive consideration to the existing visual setting surrounding the 
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Gatlin Site.  Existing elements of the built environment include Panda Substation, which is 
located immediately adjacent to the southeast corner of the undeveloped portion of the Gatlin 
Site; sand and gravel operations north and south of the Gatlin Site; and a number of existing 
transmission and distribution lines along Stout Road, Watermelon Road, and extending into the 
boundaries of the Gatlin Site.   

The proposed Solana Gen-Tie alignment would be constructed one-half mile south of the 
southern extent of the undeveloped portion of the Gatlin Site, and approximately 215 feet south 
of Watermelon Road to accommodate the existing 69 kilovolt and 230 kilovolt lines that are 
currently parallel to the roadway.  The maximum height of the existing 69 kilovolt and 230 
kilovolt transmission structures along Watermelon Road is approximately 70 feet; the anticipated 
pole heights for the Solana Gen-Tie alignment are expected to be in the range of 120 to 130 feet 
(pending finalization of the conductor analysis).  Span lengths for the Solana Gen-Tie are 
anticipated to be 800 to 1,000 feet; span lengths for the existing 69 kilovolt and 230 kilovolt 
transmission lines range from 300 to 400 feet.  Therefore, the overall number of structures to be 
introduced into the landscape to carry the new 230 kilovolt transmission line would be 
approximately one-half to one-third of the number of structures already visible on the horizon. 

Due to the approximately 215 foot setback from Watermelon Road, the Solana Gen-Tie 
transmission structures would blend with the shorter existing 69 kilovolt and 230 kilovolt 
structures when viewed from the southern extent of the undeveloped portion of the Gatlin Site.  
In addition, the taller Solana Gen-Tie structures would appear shorter and less intrusive than the 
existing 12 kilovolt poles immediately adjacent to the Gatlin Site along Stout Road.  The Solana 
Gen-Tie structures would not be visible from the more northerly developed portion of the Gatlin 
Site due to changes in topography.  Views north of the Gatlin Site, which include the Gila River 
and the Gila Bend Mountains, would remain unchanged.  In a letter dated March 30, 2010, the 
Town of Gila Bend indicated that the Solana Gen-Tie transmission line would not conflict with 
their preservation or development plans for the Gatlin Site (see Appendix F). 

Construction of the Solana Gen-Tie alignment would introduce an additional transmission line 
into the regional vicinity – which includes the viewshed from the southern extent of the 
undeveloped portion of the Gatlin Site – and therefore would result in an incremental increase in 
the number of transmission structures on the horizon.  In consideration of this incremental 
cumulative effect, DOE has revised its finding for the Solana CSP Project from “no historic 
properties affected” to “no adverse effect.”16  DOE conveyed this information to the Arizona 
State Historic Preservation Officer in correspondence dated March 15, 2010 and April 14, 2010 
and the SHPO concurred on April 22, 2010 (see Appendix F). 

It is possible that buried cultural resources could be encountered during grading, excavation, or 
other ground-disturbing activities associated with the Solana CSP Project.  If previously 
unidentified cultural resources were encountered during construction, all ground-disturbing 
activities would cease in the immediate vicinity of the discovery.  Abengoa Solar would be 
                                                 
16 Subsequent to publication of the Class III cultural resources survey report (Sperinck et al. 2010), DOE gave 
additional consideration to the potential cumulative visual effects to the Gatlin Site resulting from the construction 
of the Solana Gen-Tie transmission structures.  DOE concluded that the Solana CSP Project would result in “no 
adverse effect” to historic properties. 
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required to contact DOE immediately and allow time to properly assess the discovery and 
determine its appropriate treatment. 

3.9.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the project, current land uses would continue at the Solana site and in the Solana Gen-Tie 
corridor.  There would be no impacts to cultural resources under the No-Action Alternative. 

3.10 Socioeconomics 

3.10.1 Affected Environment 

This section describes the socioeconomic setting of the Solana CSP Project in the context of 
demographic indicators, including population, housing, and employment data, which provide an 
economic profile of the project vicinity.  Table 3-15 summarizes socioeconomic data from the 
project vicinity, and provides comparative data for Maricopa County and the State of Arizona.  

Table 3-15 Socioeconomic Profile of the Solana CSP Project Vicinitya 

Geographic Area Population Housing 
Units

Housing Vacancy 
Rate (percent) 

Labor 
Forceb

Census Tract 7233.02 5,417 1,959 13.4 2,118 

Maricopa County 3,072,149 1,250,231 9.4 1,427,292 

State of Arizona 5,130,632 2,189,189 13.1 2,233,004 
a. Source:  U.S. Census Bureau 2000. 
b. Employed civilian population 16 years and over. 

The Solana CSP Project would be in Census Tract 7233.02, which includes a large portion of 
southwestern Maricopa County.  Measuring 185 miles across, Census Tract 7233.02 is bounded 
to the west by Yuma County, to the south by Pima County, to the east by Pinal County, and to 
the north by the Gila River and Estrella Mountain Park.  Cities, towns, and communities in 
Census Tract 7233.02 include Gila Bend (approximately 8 miles east of the Solana site), 
Sentinel, the San Lucy District, and the southern portions of Goodyear and Avondale. 

3.10.1.1 Population 

Population data were collected from the U.S. Census Bureau for 1990, 2000, and 2007 to provide 
comparative statistics for population growth in the Solana CSP Project vicinity, the county, and 
the state.  Table 3-16 lists population growth statistics for the identified geographic areas 
between 1990 and 2007. 
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Table 3-16 Population Data 

Geographic Area 1990 
Population 

2000 
Population 

2007  
Population 

Gila Bend 1,747 1,980 1,870 

Maricopa County 2,122,101 3,072,149 3,880,181 

State of Arizona 3,665,228 5,130,632 6,338,755 
Sources:  U.S. Census Bureau 1990, 2000, 2007. 

In 1990, the population of Gila Bend was 1,747.  By 2000, the town’s population had increased 
by 13 percent to 1,980.  Over the last decade, however, the population of Gila Bend has 
decreased by 5.5 percent to 1,870.  Unlike the Gila Bend area, Maricopa County and the State of 
Arizona experienced significant population increases between 1990 and 2007.  The county and 
statewide populations increased by 44.8 percent and 40 percent, respectively, between 1990 and 
2000.  By 2007, the population of Maricopa County was 3,880,181, reflecting an increase of 26.3 
percent since 2000.  In 2007, the population of Arizona had increased 23.5 percent since 2000 to 
6,338,755. 

3.10.1.2 Housing 

In Census Tract 7233.02, there are 1,959 housing units and a vacancy rate of 13.4 percent.  More 
than two-thirds of the housing units are owner occupied (70.1 percent), and less than one-third 
are renter occupied (29.9 percent).  In 2000, the median value of a home in the Gila Bend area 
was $55,900.  The number of housing units statewide and within Maricopa County is drastically 
higher than Census Tract 7233.02.  Housing vacancy rates for the state (13.1 percent) and county 
(9.4 percent), however, are comparable to the census tract.  Like Census Tract 7233.02, the ratios 
of owner-occupied and renter-occupied housing units in Arizona and Maricopa County are 
approximately two-thirds to one-third, respectively.  Median home values in the county 
($129,200) and throughout the state ($121,300) are more than double that of Census Tract 
7233.02. 

3.10.1.3 Employment 

Employment sectors in Census Tract 7233.02 include agriculture, construction, retail, 
transportation, public administration, education, health and social services, and entertainment 
and recreation.  According to the Bureau of Labor Statistics (2000, 2009), unemployment rates 
within the Gila Bend area (3.4 percent) and county (3.4 percent) were slightly below the state 
level (4 percent) in 2000.  In 2009, unemployment rates increased dramatically to 8.2 percent in 
the Gila Bend area, 6.5 percent in Maricopa County, and 8.7 percent in Arizona, due primarily to 
the nationwide economic recession.  Section 3.11, Environmental Justice, provides additional 
income and poverty-level data. 
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3.10.2 Environmental Consequences 

3.10.2.1 Proposed Action 

Abengoa Solar would construct Solana on existing agricultural land approximately 8 miles west 
of the Town of Gila Bend and away from the area’s population center.  The Solana Gen-Tie 
alignment would parallel Watermelon Road in an area that includes several existing transmission 
lines. 

Construction of the proposed Solana CSP Project would have local, regional, and statewide 
economic benefits.  Abengoa Solar estimates that project construction would create 
approximately 1,600 to 1,700 construction jobs, which represents between 75 and 80 percent of 
the existing labor force in the area (see Table 3-15).  Construction would occur in multiple 
phases, with phases partially overlapping.  Therefore, construction of the second phase would 
start after initiation of the first phase but before completion of the first phase.  As a result, the 
full range of construction personnel would not be present for the entire duration of construction; 
rather, there would be a “ramping up” of construction personnel as sequential phases are initiated 
and a subsequent decline of construction personnel as sequential phases are completed. 

It is also anticipated that 85 skilled permanent jobs would be created once the Solana CSP 
Project was operational.  To appeal to the largest pool of potential local candidates, Abengoa 
Solar has posted job opportunities on the Solana CSP Project website in English and Spanish. 

Abengoa Solar adheres to a “local to global” hiring practice, which targets local communities 
first to fill open positions before considering regional, national, or international candidates.  In 
order of consideration, the Solana CSP Project would search for qualified candidates from Gila 
Bend, other small nearby communities, Maricopa County, Arizona, nationwide, and if necessary, 
internationally.  This hiring strategy would greatly benefit the local population by drawing on an 
available labor force in areas where current unemployment rates exceed 8 percent. 

Abengoa Solar anticipates sponsoring a park-and-ride program during project construction for 
the portion of the workforce commuting from the Phoenix metropolitan area or surrounding 
counties.  The park-and-ride program is intended to reduce the number of trips and minimize 
local traffic congestion associated with travel to and from the work site, and would be available 
for the duration of project construction. 

The Solana CSP Project would contribute to Gila Bend’s local economy by its workforce 
spending at local businesses.  Additional beneficial economic impacts resulting from the project 
would include an estimated 300 to 400 million dollars in 30-year tax revenues and the addition of 
more than 1 billion dollars in gross state product to Arizona’s economy. 

The Solana CSP Project would have limited demand for public services; therefore, it would not 
strain existing police, fire, or other emergency services.  The Maricopa County Sheriff’s 
Department currently provides law enforcement for the area, while the Gila Bend Fire 
Department serves the Town of Gila Bend.  Rural Metro provides fire services for the areas 
surrounding the Town of Gila Bend, and Abengoa Solar has begun discussions with Rural Metro 
for the provision of services for the Solana CSP Project.  It is expected that the Solana site would 
be incorporated into regular sheriff patrols of the area.  The Solana CSP Project would not affect 
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the ability of these departments to maintain acceptable response times or community service 
ratios. 

In addition, the Solana CSP Project would not impact community facilities such as schools, 
libraries, medical clinics, or other community services.  The construction workforce would be 
anticipated to be a blend of local, regional, and statewide workers.  As a result, existing 
community facilities are expected to continue to adequately serve the families of local 
construction workers.  Project personnel commuting from the Phoenix metropolitan area or other 
locations in surrounding counties would be expected to use these facilities on a limited or as-
needed basis, which would not adversely affect the service levels provided by the existing 
community facilities.  Because the population of Gila Bend has decreased over the last decade, it 
is anticipated that the addition of 85 permanent jobs associated with the operation of the Solana 
CSP Project would not represent a significant population increase which would require the 
creation of additional community facilities. 

The Solana CSP Project would not be expected to adversely affect the housing market because 
there is a 13.4 percent vacancy rate in the area.  Therefore, there is a surplus of housing to 
accommodate an incremental increase in short-term or long-term housing needs for construction 
workers or permanent employees.  Additional short-term housing needs could be met by local 
recreational vehicle parks in Gila Bend. 

In the long-term, decommissioning would have a minor adverse impact on employment in the 
area due to the elimination of jobs. 

3.10.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, socioeconomic conditions would remain relatively constant.  
Under the No-Action Alternative, none of the beneficial economic impacts described for the 
Proposed Action would occur. 

3.11 Environmental Justice  

3.11.1 Affected Environment 

According to EPA (EPA 2009b), environmental justice is: 

The fair treatment and meaningful involvement of all people regardless of race, color, national 
origin, or income with respect to the development, implementation, and enforcement of 
environmental laws, regulations, and policies.  Fair treatment means that no group of people 
should bear a disproportionate share of the negative environmental consequences resulting from 
industrial, governmental, and commercial operations or policies. 

On February 11, 1994, President Clinton signed Executive Order 12898, Federal Actions to 
Address Environmental Justice in Minority and Low-Income Populations, which requires each 
federal agency to “make achieving environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse human health or environmental 
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effects of its programs, policies, and activities on minority populations and low-income 
populations.”  

Executive Order 12898 created an Interagency Working Group on Environmental Justice 
comprised of the heads of federal departments for the purpose of providing guidance to federal 
agencies on the criteria for identifying disproportionately high and adverse human health or 
environmental effects on minority and low-income populations.  Under Executive Order 12898, 
each federal agency was also charged with developing an agency-wide environmental justice 
strategy to (1) promote enforcement of all health and environmental statutes in areas with 
minority populations and low-income populations; (2) ensure greater public participation; (3) 
improve research and data collection relating to the health and environment of minority 
populations and low-income populations; and (4) identify differential patterns of consumption of 
natural resources among minority populations and low-income populations.  In accordance with 
Executive Order 12898, DOE has promulgated an updated Environmental Justice Strategy, 
which outlines four goals for developing and maintaining an integrated approach to 
environmental justice activities (DOE 2008). 

As the entity tasked with oversight of the Federal Government’s compliance with Executive 
12898, the CEQ developed guidance to help federal agencies comply with NEPA procedures to 
ensure that environmental justice concerns are effectively identified and addressed (CEQ 1997).  
DOE NEPA guidance recommends that the agency consider how minority and low-income 
populations could be affected by a particular action before determining that there are no 
disproportionately high and adverse impacts on the minority or low-income populations (DOE 
2004). 

Minority, minority population, and low-income population are defined by CEQ in Environmental 
Justice, Guidance Under the National Environmental Policy Act (CEQ 1997) as follows: 

Minority:  Individual(s) who are members of the following population groups:  American Indian 
or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic. 

Minority population:  Minority populations should be identified where either (a) the minority 
population of the affected area exceeds 50 percent or (b) the minority population percentage of 
the affected area is meaningfully greater than the minority population percentage in the general 
population or other appropriate unit of geographic analysis.  In identifying minority 
communities, agencies may consider as a community either a group of individuals living in 
geographic proximity to one another, or a geographically dispersed/transient set of individuals 
(such as migrant workers or Native Americans), where either type of group experiences common 
conditions of environmental exposure or effect.  The selection of the appropriate unit of 
geographic analysis may be a governing body’s jurisdiction, a neighborhood, census tract, or 
other similar unit that is to be chosen so as not to artificially dilute or inflate the affected 
minority population.  A minority population also exists if there is more than one minority group 
present and the minority percentage, as calculated by aggregating all minority persons, meets one 
of the above-stated thresholds. 

Low-income population:  Low-income populations in an affected area should be identified with 
the annual statistical poverty thresholds from the Bureau of the Census Current Population 
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Reports on Income and Poverty.  In identifying low-income populations, agencies may consider 
as a community either a group of individuals living in geographic proximity to one another, or a 
set of individuals (such as migrant workers or Native Americans), where either type of group 
experiences common conditions of environmental exposure or effect. 

3.11.1.1 Demographics 

DOE collected racial and ethnic data from the U.S. Census Bureau Decennial Census Data for 
the geographic area in which the proposed Solana CSP Project would be constructed and 
operated, along with comparative data for Maricopa County and Arizona (U.S. Census Bureau 
2000).  Table 3-17 lists the comparative data for the percentage of population by race/ethnicity 
for the census tract, county, and state. 

Table 3-17 Total Percentage of Population by Race/Ethnicitya 

Geographic Area White 
Black or 
African 

American 

American 
Indian or 
Alaska 
Native 

Asian, 
Native 

Hawaiian, 
or Pacific 
Islander

Hispanic 
or Latino 
(of any 
race)b 

Some 
Other 
Race 

Census Tract 7233.02 59.1 1.6 10.3 0.2 38.6 25.1 

Maricopa County 77.4 3.7 1.8 2.3 24.8 11.9 

State of Arizona 75.5 3.1 5 1.9 25.3 11.6 
a. Source: U.S. Census Bureau 2000 
b. For Census 2000 there are two minimum categories for ethnicity: Hispanic or Latino and Not Hispanic or Latino.  The Federal 

Government considers race and Hispanic origin to be two separate and distinct concepts.  Hispanics and Latinos may be of any race (US 
Census Bureau 2000).  As a result, the percentages provided in Table 3-17 exceed 100 percent. 

 
As shown in Table 3-17, the racial and ethnic populations statewide and in Maricopa County are 
comparable, with Whites comprising approximately three-quarters of the population, Hispanics 
or Latinos representing approximately one-quarter of the population, and those identifying with 
some other race encompassing slightly less than 12 percent.  In Arizona and Maricopa County, 
the remaining racial and ethnic groups – including Blacks or African Americans, American 
Indians or Alaska Natives, and Asians, Native Hawaiians, or Pacific Islanders – represent 5 
percent or less of the population.  When compared against the state and county percentages, 
Census Tract 7233.02 includes proportionally lower numbers of Whites (59.1 percent), Blacks or 
African Americans (1.6 percent), and Asians, Native Hawaiians, or Pacific Islanders (0.2 
percent).  In addition, Census Tract 7233.02 comprises proportionally higher numbers of 
American Indians (10.3 percent), Hispanics or Latinos (38.6 percent), and more than double the 
percentage of people identifying with some other race (25.1 percent).  The census tract of the 
Solana CSP Project includes minority populations that are statistically higher than those in 
Maricopa County and Arizona. 

3.11.1.2 Income and Poverty Level 

Table 3-18 lists income statistics for Census Tract 7233.02, Maricopa County, and Arizona.  The 
median household income in the census tract is $33,576, which is notably lower than the county 
($45,358) and the state ($40,558).  Per capita income, which is often used as a measure of wealth 



Chapter 3 Affected Environment and Environmental Consequences 

May 2010 Environmental Assessment 3-98 
 Solana CSP Project 

of a particular group, is the average individual income of a person in a defined population (for 
example, a census tract, city, county, or state).  The per capita income for Arizona and Maricopa 
County are similar ($20,275 and $22,251, respectively), while the per capita income for Census 
Tract 7233.02 is markedly lower at $12,376.  These income statistics translate into a larger 
portion of Census Tract 7233.02 living in poverty (19.4 percent) compared to Maricopa County 
(11.7 percent) or Arizona (13.9 percent).  Census Tract 7233.02 represents a low-income 
population. 

Table 3-18 Income and Poverty Level 

Geographic Area 
Percentage of 

Individuals Living in 
Poverty (2000)

Median Household 
Income (in dollars) 

Per Capita Income
(in dollars) 

Census Tract 7233.02 19.4 33,576 12,376 

Maricopa County 11.7 45,358 22,251 

State of Arizona 13.9 40,558 20,275 
Source:  U.S. Census Bureau 2000.  

3.11.2 Environmental Consequences 

3.11.2.1 Proposed Action 

As described above, the Solana CSP Project vicinity includes minority and low-income 
populations.  The census tract of the Solana CSP Project includes Native American and Hispanic 
or Latino populations that are statistically higher than those in Maricopa County and Arizona.  In 
addition, the Solana CSP Project vicinity contains a higher number of individuals living in 
poverty compared to the rest of the county and state, and a population whose median household 
and per capita incomes are significantly lower than countywide or statewide figures. 

Because no potential adverse environmental impacts are anticipated under the Proposed Action, 
no disproportionately high and adverse human health or environmental effects would affect 
minority or low income populations in the project area.  Any temporary impacts associated with 
construction, such as an increase in dust, would be minimized through compliance with 
Maricopa County dust control permitting requirements. 

3.11.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, there would be no impact to any populations, including minority 
or low-income populations. 
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3.12 Public Health and Safety 

3.12.1 Regulatory Framework 

3.12.1.1 Occupational Safety and Health Act  

The Occupational Safety and Health Act of 1970 recognized that personal injuries and illnesses 
incurred in a work setting result in reduced productivity, wage loss, and medical expenses.  As a 
result of the act, the Occupational Safety and Health Administration was established to ensure 
the health and safety of workers by setting and enforcing standards; providing training, outreach, 
and education; establishing partnerships; and encouraging continual improvement in workplace 
safety and health (29 CFR Part 1910). 

The Arizona Division of Occupational Safety and Health operates under an approved plan with 
the U.S. Department of Labor to retain jurisdiction over occupational safety and health issues in 
Arizona, excluding mining operations, Indian Reservations, and federal employees.  This 
jurisdiction encompasses approximately 2.1 million employees and 130,000 public and private 
establishments. 

3.12.1.2 Resource Conservation and Recovery Act  

The Resource Conservation and Recovery Act (RCRA) of 1976 charges the EPA with 
controlling the generation, transportation, treatment, storage, and disposal of hazardous waste 
(42 U.S.C. 6901 et seq.).  RCRA also promulgated a framework for the management of 
nonhazardous solid wastes.  The 1986 amendments to RCRA enabled the EPA to address 
environmental problems that could result from underground tanks storing petroleum and other 
hazardous substances. 

3.12.1.3 Comprehensive Environmental Response, Compensation, and Liability Act  

Congress enacted the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), commonly known as Superfund, on December 11, 1980.  This law created a tax on 
the chemical and petroleum industries and provided broad federal authority to respond directly to 
releases or threatened releases of hazardous substances that could endanger public health or the 
environment.  CERCLA: 

• Established prohibitions and requirements concerning closed and abandoned hazardous waste 
sites 

• Provided for liability of persons responsible for releases of hazardous waste at these sites 

• Established a trust fund to provide for cleanup when no responsible party could be identified 

The law authorizes two kinds of response actions: 

• Short-term removals, where actions can be taken to address releases or threatened releases 
requiring prompt response. 
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• Long-term remedial response actions that permanently and significantly reduce the dangers 
associated with releases or threats of releases of hazardous substances that are serious, but 
not immediately life threatening.  These actions can be conducted only at sites listed on the 
EPA National Priorities List. 

CERCLA also enabled the revision of the National Contingency Plan, which provided the 
guidelines and procedures needed to respond to releases and threatened releases of hazardous 
substances, pollutants, or contaminants.  The National Contingency Plan also established the 
National Priorities List.  CERCLA was amended by the Superfund Amendments and 
Reauthorization Act on October 17, 1986, which included several changes and additions to the 
program.  

3.12.2 Affected Environment 

3.12.2.1 Phase I Environmental Site Assessment 

CMX conducted a Phase I Environmental Site Assessment in accordance with 40 CFR Part 312 
and American Society for Testing and Materials Practice E1527-05 for the Solana site in 
February 2008 to provide a basis for Abengoa Solar to assert CERCLA Landowner Liability 
Protections, as necessary.  The assessment evaluated environmental conditions that could 
impinge on the Solana site, whether from existing or past land uses or activities either on the 
property or on adjoining properties (CMX 2008).  The assessment identified two recognized 
environmental conditions (RECs) in connection with the Solana site: 

• Aboveground Storage Tank (REC-1) – Spillage of diesel fuel at the 10,000 to 15,000 gallon 
aboveground storage tank in the equipment maintenance and staging area has resulted in soil 
staining over a 10 foot by 10 foot area. 

• Motor Oil Spills (REC-2) – Spillage of motor oil directly onto the unpaved ground surface 
has occurred in the farm equipment storage area. 

3.12.2.2 Electric and Magnetic Fields 

According to the National Institute of Environmental Health Sciences, electric and magnetic 
fields are “invisible lines of force associated with the production, transmission, and use of 
electric power such as those associated with high-voltage transmission lines, secondary power 
lines, and home wiring and lighting” (NIEHS 2009).  Electric and magnetic fields also occur 
naturally from sources such as the electric charges created by molten activity in Earth’s core.  
Given the ubiquity of electric power and continuous presence of Earth’s magnetic field, humans 
are exposed to electric and magnetic fields throughout the course of their lives. 

Electric fields are produced by voltage (or electric charges).  Electric fields increase in strength 
as the voltage increases and are measured in units of volts per meter.  Magnetic fields result from 
the flow of electrical current in transmission line conductors or home wiring, Earth’s ambient 
field, or any electrical device.  The magnetic field also increases in strength exponentially as the 
current increases and is measured in units of Gauss or Tesla.  Gauss is the unit most commonly 
used in the United States and Tesla is the internationally accepted scientific unit; 1 Tesla is 
equivalent to 10,000 Gauss.  Because a Gauss or Tesla are both very large fields and most 
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magnetic field exposures are significantly lower, values reported and typically measured in 
human environments are in milligauss (1/1,000 of a Gauss) and microtesla (1/1,000,000 of a 
Tesla, equivalent to 10 milligauss). 

Sources of existing electric and magnetic fields in the vicinity of the Solana CSP Project are the 
existing transmission and distribution lines, and common household wiring and appliances for 
residences in the area.  Electric and magnetic field levels in homes and businesses vary widely 
with wiring configurations, the types of equipment and appliances in use, and proximity to these 
sources. 

3.12.3 Environmental Consequences 

3.12.3.1 Proposed Action 

All activities associated with construction and operation of the Solana CSP Project would be 
conducted in accordance with local, state, and federal regulations to protect the health and safety 
of Solana employees and the general public, as described below. 

Construction 

Public health and safety topics associated with construction of the Solana CSP Project include 
hazardous materials management, RECs, and worker safety.  

Hazardous Materials Management 

Construction of the Solana CSP Project would generate limited amounts of certain hazardous and 
solid wastes.  Because Solana would be developed on previously disturbed agricultural land, no 
demolition would be required.  Generated wastes would be managed and disposed of in 
accordance with all applicable regulations under RCRA and equivalent Arizona statutes. 

Recognized Environmental Conditions 

As described in Section 3.12.2.1, the results of the Phase I Environmental Site Assessment 
indicate that the areas near the aboveground storage tank in the equipment maintenance and 
staging area and the oil spillage in the farm equipment storage area should be subject to further 
investigation.  The RECs are associated with farming operations on the Solana site.  At this time, 
the exact nature and extent of contamination is unknown, but appear to be limited to diesel fuel 
and motor oils spills.  Before construction, Abengoa Solar would address the RECs and any 
other contaminants that might be present, through testing, analysis, and, if appropriate, 
remediation.  If required, remediation would be accomplished through the excavation and proper 
disposal of petroleum-contaminated soils (PCSs).  Pursuant to Title 18, Chapter 13, of the 
Arizona Administrative Code, the PCSs would be classified as either special waste PCSs, solid 
waste PCSs, or non-regulated soil, and would then be appropriately transported and disposed of 
at a permitted solid waste management facility. 

With the anticipated removal of the PCSs and because the Solana site would be developed as an 
industrial facility, the risk associated with the limited extent of PCSs would be low.  The 
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concentration of contaminants in the site soils would be below soil remediation levels in 
accordance with Title 18, Chapter 7, Article 2, of the Arizona Administrative Code. 

It should be noted that Phase I Environmental Site Assessments of the Solana Gen-Tie corridor 
will be conducted as Abengoa Solar identifies and secures right-of-way easements.  In 
accordance with the requirements of the DOE loan guarantee program, an updated Phase I 
assessment is in progress for the Solana site, which will enable further assessment and 
appropriate treatment of the previously identified RECs. 

Worker Safety 

During construction, health and safety procedures would be implemented in accordance with 
Occupational Safety and Health Administration and Arizona Department of Occupational Safety 
and Health standards to minimize the risk of accidents or injuries.  Safety planning and regular 
training sessions would occur to ensure that workers were adequately prepared to address any 
site-specific hazards, such as electrocution, fires, accidents (such as slips, trips, or falls), or 
exposure to poisonous wildlife.  In addition, workers would be trained on the appropriate use of 
safety equipment and personal protective equipment. 

Operations 

Public health and safety topics associated with the Solana CSP Project operations include electric 
and magnetic fields, hazardous materials management, heat transfer fluid, molten salt, employee 
safety, and intentional destructive acts. 

Electric and Magnetic Fields 

Electric field induction effects are not generally associated with 230 kilovolt transmission lines.  
Values for the expected electric and magnetic field strengths were calculated based on a load of 
250 megawatts on a single-circuit 230 kilovolt transmission line.  Typically, electric and 
magnetic field levels drop to background levels by the edge of the transmission line right-of-
way.  Figure 3-22 illustrates the electric field profile for a single-circuit 230 kilovolt transmission 
line.  Figure 3-23 illustrates the expected magnetic field levels for a 230 kilovolt transmission 
line.  Both the electric and magnetic fields decrease rapidly, or attenuate, with distance from the 
source.  

Additional information on electric and magnetic fields is available from the following resources: 

• California Department of Health Services, California Electric and Magnetic Field Program; 
web site at http://www.dhs.ca.gov/ps/deodc/ehib/emf/general.html 

• Medical College of Wisconsin, Electromagnetic Fields and Human Health; web site at 
http://www.mcw.edu/gcrc/cop/powerlines-cancer-FAQ/toc.html 

• Environmental Health Information Service; web site at http://ehis.niehs.nih.gov/ 

• Microwave News; web site at http://www.microwavenews.com 

• World Health Organization; web site at http://www.who.int/emf 
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Figure 3-22  Electric Field Profile for a Solana Single-Circuit 230 Kilovolt Transmission Line  

 
Figure 3-23  Expected Magnetic Field Levels for a Solana 230 Kilovolt Transmission Line 
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Over the past 25 to 30 years, hundreds of studies have been conducted to examine whether 
power-frequency (60 hertz) electric and magnetic fields pose a potential human health risk.  
Most of the scientific studies have been conducted in the research fields of epidemiology, 
laboratory cellular research, and animal studies.  In the United States and internationally, expert 
scientists from a variety of disciplines were assembled to review this very large body of research 
material and to assess the potential health risk.  Major reviews of the existing research have 
concluded that the existing body of scientific evidence does not show that exposure to power-
frequency (60 hertz) electric and magnetic fields represent a human health hazard. 

Key considerations in these scientific findings have been the weakness of the epidemiological 
studies, inconsistent and inconclusive epidemiological findings, the inability of epidemiology to 
identify a dose-response relationship, little or no replication of observed results, and the lack of 
support from laboratory research.  The laboratory studies that have examined exposure of cells, 
tissue cultures, and a variety of animal species to electric and magnetic fields have been 
essentially negative.  Despite more than 30 years of research, electric and magnetic field 
exposure has not been proven to be a human health factor (ICNIRP 2001).  No significant 
environmental impacts associated with electric and magnetic fields would be anticipated as a 
result of the Solana CSP Project. 

Hazardous Materials Management 

Management of hazardous materials during Solana CSP Project operations would pose little risk 
of significant environmental impacts.  Only limited hazardous materials would be used or 
generated during operations, including gasoline, diesel fuel, oil, lubricants, solvents, paints, and 
water treatment chemicals.  All hazardous materials used and generated during operations would 
be carefully managed in compliance with the manufacturers’ guidance and in accordance with 
state and federal standards applicable to conditionally exempt small quantity generators under 
RCRA.  These standards would ensure that all materials were handled safely and that any 
releases were quickly and comprehensively managed to minimize any risk of environmental 
harm. 

Heat Transfer Fluid 

Heat transfer fluid is the working fluid of the collector field, which would serve as the means for 
transferring the collected solar energy to the solar steam generation heat exchangers in the power 
plant.  Successful storage of the heat transfer fluid, retaining most of its entrained heat, results in 
the dispatchability of the Solana CSP Project. 

Heat transfer fluid is an organic synthetic oil composed of an eutectic mixture of bi-phenyl, di-
phenyl oxide.  It is a stable mixture at high temperatures.  The principal requirement for thermal 
oil used as heat transfer fluid in a parabolic trough solar plant is good thermal stability at high 
temperatures (at least 752 degrees Fahrenheit).  The probable heat transfer fluid for the Solana 
CSP Project would be Dowtherm A or Therminol VP1.  The heat transfer fluid has been 
classified as a non-RCRA hazardous material and as a nonhazardous material by the State of 
Arizona. 
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There is little risk that an onsite release could occur that would result in significant 
environmental impacts.  Significant research has gone into developing the thermal collection and 
conveyance system that utilizes heat transfer fluid.  Recent developments with ball-joint 
assemblies, straight-pipe configurations, and heat pump sealants, for instance, have significantly 
reduced the potential for system failures.  In addition, these system designs ensure that any 
mean-time failures would result in only nominal material releases. 

Nonetheless, in the event of heat transfer fluid pipe leaks, all contaminated soils would be 
removed and would be sent for treatment to an onsite land farm.  Treatment in the land farm unit 
would involve the addition of nitrogen and phosphorous (fertilizers) as nutrients to the heat 
transfer fluid-contaminated soil to stimulate consumption of heat transfer fluid by the indigenous 
bacteria. 

Molten Salt 

The Solana CSP Project would include an indirect molten salt thermal energy storage system 
capable of storing solar heat during the day for later operation of the power plant when solar 
energy is otherwise not available.  The molten salt to be used in the thermal energy storage 
system is a binary salt, 60 percent sodium nitrate and 40 percent potassium nitrate, and is not 
considered a hazardous material.  The 108,000 tons of salt anticipated for use would be stored in 
tanks surrounded by an earthen berm.  In addition to the thermal energy storage system being 
designed to minimize any opportunity for tank ruptures, the earthen berm would ensure isolation 
and containment.  In the event of a rupture, once the molten salt hit ambient air, the salt would 
instantly solidify.  Therefore, the salt would stay on the ground surface, and would not permeate 
the soil.  The salt would be collected, and remelted for reuse in the thermal energy storage 
system. 

Employee Safety 

During operations, health and safety procedures would be implemented in accordance with 
Occupational Safety and Health Administration and Arizona Department of Occupational Safety 
and Health standards to minimize the risk of accidents or injuries.  Safety planning and regular 
training sessions would occur to ensure that employees are adequately prepared to address any 
site-specific operations hazards, such as electrocution, fires, accidents (such as slips, trips, or 
falls), or exposure to poisonous wildlife.  In addition, employees would be trained on the 
appropriate use of safety equipment and personal protective equipment. 

Intentional Destructive Acts 

Before it commenced operations, Abengoa Solar would develop a comprehensive security plan 
for the Solana CSP Project.  Although the potential for intentional destructive acts would be low, 
Abengoa Solar anticipates having a 24-hour onsite security presence to dissuade any malicious 
behavior.  Fencing or some form of protective barrier would be constructed around Solana for 
the safety of the public and the welfare of the facility.  While the type of protective barrier has 
not yet been selected, it is anticipated that Abengoa Solar would select materials that are 
consistent with the surrounding landscape and that provide maximum visibility for security 
personnel.   
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The thermal inertia associated with the large volume of heat transfer fluid circulating throughout 
the plant’s solar field gives rise to an additional potential security concern.  As noted in the 
discussion of “Heat Transfer Fluid” above, the heat transfer medium would be either 
Dowtherm A or Therminol VP1.  Both are eutectic mixtures of diphenyl oxide and diphenyl, and 
are designed for stable, continuous operation at temperatures up to 752 Fahrenheit, and 
temporary film temperatures of up to 806 Fahrenheit.  Sustained operating temperatures above 
these ranges could cause chemical breakdown of the fluid, but not flammability.  The 
autoignition temperature for these diphenyl blends is approximately 1,149 Fahrenheit, while the 
maximum continuous operating temperature of the heat transfer fluid used for Solana would be 
approximately 735 Fahrenheit. 

The Dowtherm A or Therminol VP1 product to be used as the working fluid for Solana is unlike 
the previous generations of heat transfer fluids used in the Solar Electric Generating Station 
plants constructed in the California Mohave Desert in the 1980s.  Fires occurred in the late 1990s 
at the Daggett plant (Solar I), where heat transfer fluid with an ignition point much lower than 
that of Dowtherm A or Therminol VP1 was used as a thermal storage medium onsite.  Further, 
Daggett’s stored heat transfer fluid was insulated from atmospheric oxygen via a “blanket” of 
natural gas within storage tanks.  Upon tank leakage incidents, a combination of high operating 
temperatures, introduction of oxygen, and the presence of highly flammable natural gas caused 
serious fire incidents to occur. 

Unlike the Daggett plant, Solana would not use heat transfer fluid as a storage medium, nor 
would natural gas be used in any form on the plant site during its operational period.  Rather, 
Solana’s heat transfer fluid would be isolated from atmospheric oxygen via a blanket of inert 
nitrogen, and its thermal storage medium would be molten salt, a potassium nitrate compound, as 
described above.  As such, no threats of destructive acts caused by fire are expected for Solana. 

With these security measures in place, impacts to the Solana CSP Project from intentional 
destructive acts would be very small. 

3.12.3.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, no personnel or members of the public would be exposed to 
hazardous materials or conditions beyond those that currently exist. 

3.13 Transportation 

3.13.1 Affected Environment 

A traffic impact analysis was prepared to analyze potential impacts to traffic circulation resulting 
from construction and operation of the Solana CSP Project (CivTech 2009).  The analysis 
evaluated existing levels of service provided by the existing roadway network, anticipated trips 
generated during project construction and operations, and the capacity of the existing roadway 
system to accommodate additional trips generated by construction and operation of the Solana 
CSP Project. 
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The existing regional roadway network in the vicinity of the proposed Solana CSP Project 
includes Interstate 8, the area’s major east-west interstate, and State Route 85, the principal 
roadway providing north-south access to southern Arizona and points north, including Buckeye 
and Phoenix.  The local road network near the proposed Solana site consists of Interstate 8, 
Painted Rock Dam Road, and the Interstate 8 frontage road. 

Peak hour turning movement counts were collected at the three principal intersections that 
provide access to the proposed Solana site − Painted Rock Dam Road and Interstate 8 
(westbound ramps), Painted Rock Dam Road and Interstate 8 (eastbound ramps), and Painted 
Rock Dam Road and the frontage road. 

Using the traffic count data, CivTech characterized the existing levels of service (LOS) provided 
by the three intersections.  The concept of LOS uses qualitative measures to evaluate operational 
conditions in the traffic stream.  LOS considers several factors, including speed, travel time, 
freedom to maneuver, traffic interruptions, and comfort and convenience.  Based on these 
factors, traffic facilities are assigned letter designations A through F, where A represents the best 
conditions and F represents the worst traffic scenarios.  LOS for intersections are defined in 
terms of delay ranges, as shown in Table 3-19. 

Table 3-19 Level of Service Criteria 

Level of Service Control Delay (seconds per vehicle) 
Signalized Intersections Unsignalized Intersections 

A Less than or equal to 10 Less than or equal to 10 

B More than 10 to 20 More than 10 to 15 

C More than 20 to 35 More than 15 to 25 

D More than 35 to 55 More than 25 to 35 

E More than 55 to 80 More than 35 to 50 

F More than 80 More than 50 
Source:  Transportation Research Board  2000. 

Table 3-20 lists the results of the existing LOS analyses for morning (a.m., occurring from 7:00 
a.m. to 9:00 a.m.) and evening (p.m., occurring from 4:00 p.m. to 6:00 p.m.) peak hours.  
According to the Maricopa County Department of Transportation Roadway Design Manual 
(MCDOT 2004), rural arterial roadways operating at LOS C or better are considered acceptable.  
Under existing conditions, the stop-controlled movements at all three intersections operate at 
LOS A during the a.m. and p.m. peak hours.
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Table 3-20 Existing Peak Hour Levels of Service 

ID Intersection Approach/ 
Movement 

Peak Hour Level of 
Service 

a.m. (p.m.)

1 Painted Rock Dam Road and Interstate 8 
(Westbound Ramps) 

Northbound Left 
Westbound 

A (A) 
A (A) 

2 Painted Rock Dam Road and Interstate 8 
(Eastbound Ramps) 

Southbound Left 
Eastbound 

A (A) 
A (A) 

3 Painted Rock Dam Road  
and Frontage Road 

Southbound 
Eastbound Left 

A (A) 
A (A) 

Source:  CivTech 2009. 

3.13.2 Environmental Consequences 

3.13.2.1 Proposed Action 

Solana CSP Project construction and operations would increase the number of vehicles traveling 
to and from the area, as described below.  Regional access to the Solana site would be via 
Interstate 8, while direct access to the facility would be via Painted Rock Dam Road.  The main 
access point to the Solana site would be from Painted Rock Dam Road approximately 0.5 mile 
north of Interstate 8. 

Construction 

As described in Chapter 2, Solana CSP Project construction would occur sequentially in multiple 
phases, which would be completed before operations commenced.  Project construction is 
expected to require between 1,600 and 1,700 construction workers.  The number of vehicle trips 
generated during the construction phases was estimated based on the following assumptions: 

• Workers would arrive within the 60 minutes before the start of their shift. 

• Workers would leave within 60 minutes after the end of their shift. 

• The average auto occupancy would be two workers per vehicle. 

• Mirror assembly employees would be divided evenly between each shift. 

During construction, delivery/truck traffic is estimated at a rate of 37 to 90 trucks each day, with 
11 deliveries per hour during a.m. and p.m. peak hours.  Table 3-21 summarizes the peak 
demand for workers, shift hours, the number of trips anticipated during a day, and a breakdown 
of a.m. and p.m. peak commuting hour trips.  During the peak construction period, the project 
would be expected to generate 1,886 total daily trips, with 22 in the a.m. peak hour and 543 in 
the p.m. peak hour. As shown in Table 3-21, construction workers would typically arrive at times 
outside of peak commuting hours.
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Table 3-21 Anticipated Peak Construction Trip Generation 

Shift Times Work 
Unit 

Peak 
Workers

Weekday Trip Generation 
Daily 
Total

A.M. Peak Hour P.M. Peak Hour
Enter Exit Total Enter Exit Total

4 a.m. – 2 p.m. Site 
Preparation 52 52 0 0 0 0 0 0 

7 a.m. – 5:30 p.m. Power 
Block 449 449 0 0 0 0 220 220 

5:30 a.m. – 4 p.m. Mirror 
Assembly 1205 

602 0 0 0 0 301 301 

8 p.m. – 5:30 a.m. 603 0 0 0 0 0 0 

All Day Deliveries 90 180 11 11 22 11 11 22 

Totals 1,886 11 11 22 11 532 543 

Source:  CivTech 2009. 

 
To minimize construction traffic and the number of trips during construction, Abengoa Solar 
intends to provide offsite locations in Gila Bend and Buckeye for construction workers to park 
their personal vehicles and ride buses to the construction site.  To demonstrate the most 
conservative scenario, the trip generation in Table 3-21 does not account for any reduction in the 
number of trips that would be attributed to the park-and-ride program.  Based on the number of 
trips anticipated for the peak construction period, the three intersections listed in Table 3-20 
would continue to operate at acceptable levels of service during a.m. and p.m. peak hours.  

During the special use permit process, Abengoa Solar would coordinate with Maricopa County 
Department of Transportation to achieve appropriate right-of-way widths along all perimeter 
roadways at the Solana site.  The Maricopa County Department of Transportation anticipates that 
improvements would only be required at the Solana site access point.  Therefore, no 
construction-related traffic impacts would be expected. 

Operations  

Once operational, approximately 40 employees would be present during any one shift, during 
which most workers would be at the Solana site from sunrise to 6 hours after sunset.  This would 
require a split shift of workers, each working 9 hours.  There would be only a few employees 
working during the overnight shift.  For purposes of this trip generation analysis, it is assumed 
that 80 employees would be working during the day, 40 employees per shift, and that the 
remaining 5 employees would work the overnight shift.  Sunrise typically occurs before the a.m. 
peak hours (that is, 7:00 a.m. to 9:00 a.m.); therefore, the 40 employees that would be arriving 
for the first daytime shift and the 5 employees that would be leaving the overnight shift would be 
traveling before the typical commuter peak hours.  Similarly, the second daytime shift would be 
arriving and the first daytime shift would be leaving before the typical p.m. peak hours (that is, 
4:00 p.m. to 6:00 p.m.).  The overnight shift employees would arrive and the second daytime 
shift would leave much later than the typical p.m. peak hours. 
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Table 3-22 lists the peak hour trip generation expected during Solana CSP Project operations. 
Due to anticipated operations at the Solana site, peak hours of trip generation would not coincide 
with peak commuting hours.  During regular operations, the Solana site could generate 168 trips 
daily, with 28 trips during the a.m. peak hour and 10 trips during the p.m. peak hour.  The a.m. 
and p.m. peak traffic refer to the busiest travel times for those traveling to and from the Solana 
site, rather than regional peak commuting hours.  

Table 3-22  Anticipated Operations Trip Generation 

Weekday Trip Generation 

Daily Total A.M. Peak Hour P.M. Peak Hour 
Enter Exit Total Enter Exit Total 

168 28 0 28 2 8 10 

 
The 2006 and 2007 Arizona Department of Transportation count data were compared to 
determine an annual growth rate of traffic volumes in the vicinity of the Solana site.  The 
resulting growth rate was approximately 1 percent per year, which was applied to the existing 
traffic volumes to estimate 2013 background traffic volumes.  Projected background traffic 
volumes for 2013 represent the traffic volumes that would exist without the proposed Solana 
CSP Project.  The total traffic expected in 2013 was determined by adding the traffic generated 
by the Solana CSP Project to the projected background traffic.  Table 3-23 lists the peak hour 
LOS for the 2013 anticipated total traffic. 

Table 3-23  2013 Peak Hour Levels of Service 

ID Intersection Approach/ 
Movement

Peak Hour LOS
a.m. (p.m.) 

1 Painted Rock Dam Road and Interstate 8 
(Westbound Ramps) 

Northbound Left 
Westbound 

A (A) 
A (A) 

2 Painted Rock Dam Road and Interstate 8 
(Eastbound Ramps) 

Southbound Left 
Eastbound 

A (A) 
A (A) 

3 Painted Rock Dam Road  
and Frontage Road 

Southbound 
Eastbound Left 

A (A) 
A (A) 

4 Painted Rock Dam Road and Main Access 
to the Solana Site 

Northbound Left 
Eastbound 

A (A) 
A (A) 

Source: CivTech 2009. 

In 2013, with the proposed project in operation, the four intersections would be expected to 
operate at acceptable levels of service under the existing lane configurations and traffic control.  
Therefore, DOE would not anticipate impacts to traffic related to the Solana CSP Project 
operations. 

There have been preliminary meetings between the Maricopa Association of Governments, the 
Arizona Department of Transportation, and the Maricopa County Department of Transportation 
regarding the best and most efficient uses of existing and future transportation systems in the 
area.  The Maricopa Association of Governments is performing an area transportation framework 
study for the Interstate 8 and Interstate 10/Hidden Valley Roadway, which encompasses the 
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region of southwest Maricopa County and western Pinal County.  The study area is bounded by 
the Gila River/northern boundary of the Gila River Indian Community to the north, the Interstate 
8 corridor to the south, Overfield Road to the east, and 459th Avenue to the west, and would 
include part of the Town of Gila Bend.  Abengoa Solar would continue to work closely with the 
Maricopa Association of Governments, the Maricopa County Department of Transportation, and 
the Arizona Department of Transportation to ensure compatibility between the Solana CSP 
Project and the proposed Interstate 8 and Interstate 10/Hidden Valley Transportation Framework. 

None of the local roadways serving the Solana site are included in the Maricopa Association of 
Governments’ Transportation Improvement Program (MAG 2007a) for fiscal years 2008 through 
2012.  Therefore, they would not be planned or programmed as viable projects before Solana 
operations commence.  Any future improvements to local roads would enhance localized 
circulation and minimize the potential for congestion.  Solana CSP Project operations would not 
interfere with state and local transportation planning efforts or with the potential roadway 
projects resulting from those planning efforts. 

3.13.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not issue Abengoa Solar a loan guarantee for 
construction of the Solana CSP Project, and Abengoa Solar would not proceed with the project.  
Absent the Solana CSP Project, traffic levels in the area would remain relatively constant.  Any 
planned or programmed roadway improvements in the area would still occur. 
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4 CUMULATIVE EFFECTS 

The term “cumulative effect” is defined in CEQ regulations as “the impact on the environment 
which results from the incremental impact of the action when added to other past, present, or 
reasonably foreseeable future actions regardless of what agency (Federal or non-Federal) or 
person undertakes such other actions” (40 CFR 1508.7). 

This chapter defines the area DOE considered in the cumulative effects analysis, provides an 
overview of relevant past and present actions in the Solana CSP Project vicinity, presents the 
reasonably foreseeable actions in the area of consideration based on information from local 
planning agencies and the availability of documentation for future projects, and concludes with 
the cumulative effects analysis. 

4.1 Area of Evaluation 

The spatial parameters for the cumulative effects analysis were established through natural 
geographic boundaries, which include the Gila River and Gila Bend Mountains to the north, the 
Painted Rock Mountains to the west, the Sauceda Mountains to the south, and State Route 85 to 
the east. 

4.2 Past and Present Actions 

As described in Section 3.1, Land Use, past and present actions in the proposed Solana CSP 
Project vicinity consist primarily of irrigated agriculture.  Other actions related to agricultural use 
in the area include the PIDD canal, relift pumps, reservoirs, and the Gila Bend Canal. 

Additional past and present actions that have influenced the project vicinity include residential, 
commercial, communications, military, utility, and transportation projects.  Residences in the 
vicinity of the Solana CSP Project are sparse and mostly associated with agricultural operations.  
Past and present commercial actions include three dairy operations east of the Solana site along 
Powerline Road.  There are two communications towers in the project vicinity − one at the 
southern extent of the Solana site and the other south of Interstate 8.  The Barry M. Goldwater 
Range, which has been in operation since World War II, is approximately 8 miles south of the 
Solana site and Interstate 8. 

Utility actions include the Panda Gila River Power Generating Facility and the Arizona Public 
Service Company Gila Bend Substation.  In addition, the Arizona Public Service Company owns 
and operates a 69 kilovolt single-circuit line, a 230 kilovolt single-circuit line, and several 12 
kilovolt distribution lines in the vicinity of the Solana CSP Project. 

Past and present transportation actions are related to the major road and rail corridors in the area, 
including Interstate 8, State Route 85, and the Union Pacific Railroad.  Other transportation 
actions are associated with the local road network, including paved (Painted Rock Dam Road, 
Citrus Valley Road, and portions of Watermelon Road) and unpaved roads (Powerline Road and 
portions of section line alignments). 
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4.3 Past, Present, and Reasonably Foreseeable Future Actions 

The following sections describe projects identified for potential inclusion in this cumulative 
effects analysis.  However, several of the projects were found to be in such early stages of 
development, and were considered so unlikely to proceed, that they were not included in the 
analysis.  Section 4.3.1 describes those projects.  Section 4.3.2 describes future actions believed 
to have a reasonable likelihood of occurring. 

4.3.1 Projects Excluded from the Cumulative Effects Analysis 

Several projects were previously identified in the state-level planning and permitting documents 
prepared for the Solana CSP Project.  They are described here for consistency and completeness.  
For many of the projects identified in this section, the planning process began under very 
different economic conditions than those that currently exist.  As a result, some of these projects 
are now on hold indefinitely, and therefore are no longer “reasonably foreseeable.”  The projects 
excluded from this analysis and the reasons for their exclusion are described below and 
organized by topic.   

4.3.1.1 Residential and Mixed-Use Development 

Three possible residential and mixed-use developments have been identified in the vicinity of the 
Solana CSP Project, including the Vanguard Property, San Lucy District, and Merrill-Paloma 
Ranch developments.  Through conversations with residents and officials of the Town of Gila 
Bend, it is believed that the Vanguard Property would be north of Interstate 8 between the Town 
of Gila Bend and Citrus Valley Road.  In November 2008, the San Lucy District released a 
Request for Proposal for land use planning and engineering services for a 3,759-acre mixed-use 
development adjacent to the northern boundary of the Solana site.  At this time, no additional 
information is available for either the Vanguard project or the San Lucy District development; 
therefore both projects are considered speculative and have been excluded from this analysis. 

The Merrill-Paloma Ranch is planned as a 10,000-acre mixed-use development with a range of 
housing densities, neighborhood commercial areas, and an open-space system proposed south of 
Interstate 8.  The Development Agreement, approved by the Town of Gila Bend in April 2004, 
includes a land use plan as part of the master development plan for the ranch.  The proposed uses 
include a range of residential types with target densities from 10 to 16 dwelling units per acre, 
along with open-space areas and areas for general business, neighborhood business, light 
industrial, mobile home, and recreational vehicle uses (Gila Bend 2006).  The Merrill-Paloma 
Ranch development was proposed during a time when residential development was in high 
demand.  The permitting process for the project has not yet begun, and no additional information 
is available on the project; therefore, the project has been excluded from this analysis. 

4.3.1.2 Industrial  

Volkswagen has proposed a test track facility on 12,500 acres located entirely on ASLD land 
south of Interstate 8.  Due to the economic constraints on the auto industry, this proposal became 
inactive and was put on hold for an indefinite amount of time.  Therefore, this project has been 
excluded from the analysis. 



Chapter 4 Cumulative Effects 

May 2010 Environmental Assessment 4-3 
 Solana CSP Project 

4.3.1.3 Utility 

A future utility plan known only as “Q-31” was identified through the Arizona Public Service 
Company transmission interconnection request queue.  All projects contemplating 
interconnection with a utility transmission operator must submit an interconnection request to 
begin the study process to evaluate potential impacts of the project on the transmission system.  
This is often a lengthy process; therefore, many projects submit interconnection requests on a 
confidential basis so that the developer can maintain anonymity as they pursue additional study 
work, evaluations, and pre-permitting activities.  Q-31 is considered confidential and would 
interconnect to Panda Substation.  Additional information pertaining to project type and location 
is not available for the Q-31 interconnection request.  Based on the limited knowledge about this 
project, it has been excluded from this analysis. 

4.3.1.4 Transportation  

The Maricopa Association of Governments’ 2007 Regional Transportation Plan (MAG 2007b) 
identifies local and regional transportation projects in the Solana CSP Project vicinity.  Although 
not directly stated as a future project, the plan includes a map depicting arterial streets in 2028 
that shows what appears to be Powerline, Watermelon, and Citrus Valley Roads as future four-
lane roadways.  The expansion of these roads is not a formally proposed project.  The Maricopa 
Association of Governments is performing an area transportation framework study for the 
Interstate 8 and Interstate 10/Hidden Valley Roadway, which encompasses the region of 
southwest Maricopa County and western Pinal County.  The western extent of the study area 
includes Interstate 8 and the Town of Gila Bend.  At this time, preliminary studies are underway 
to identify possible future transportation facilities.  The Regional Transportation Plan for the Gila 
Bend area has changed frequently.  Because the transportation model is for the year 2028, it 
should be considered a tentative plan.  Therefore, it has been excluded from this analysis. 

4.3.2 Reasonably Foreseeable Future Actions Included in the Cumulative Effects Analysis 

4.3.2.1 Industrial  

Based on a review of the Maricopa County PlanNet (Maricopa County 2009) online database and 
discussions with the developer of the proposed project, there is a 350-acre corn-flaking facility 
proposed south of Interstate 8 near Painted Rock Dam Road.  At this time, start of construction 
for this facility is anticipated to be a minimum of 5 to 10 years away. 

4.3.2.2 Utility 

The GBPP 500 kilovolt transmission line would originate at the planned Gila Bend generating 
station and terminate at the GBPP proposed Watermelon Switchyard.  The 500 kilovolt 
transmission alignment would parallel and be adjacent to the south side of Watermelon Road for 
approximately 7.5 miles.  The remaining 1.5 miles would extend in an easterly direction from the 
point where Watermelon Road terminates at Old U.S. Highway 80. 
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4.3.2.3 Recreation 

The Gatlin Site, a prehistoric Hohokam archaeological site, is being developed as a regional 
cultural park by the Town of Gila Bend with assistance from the Arizona State Parks Heritage 
Fund Matching Grant.  The park currently has a 1.25 mile interpretive trail.  Future development 
will include exhibits, signage, and a brochure (Gila Bend 2006). 

4.4 Cumulative Effects Analysis 

This section analyzes the cumulative effects from the past, present, and reasonably foreseeable 
future projects in conjunction with the Solana CSP Project.  This analysis addresses only the 
resources to which the Solana CSP Project has the potential to contribute an incremental impact 
(positive or negative). 

4.4.1 Land Use  

Like the Solana CSP Project, the projects identified in Section 4.3.2 would be required to comply 
with adopted land use plans and zoning requirements, including compatibility with Barry M. 
Goldwater Range operations.  Therefore, the identified projects would be consistent with the 
overall land use policies of Maricopa County and the Town of Gila Bend, and would not result in 
any cumulative effects that would be incompatible with existing or long-term land use patterns. 

Removal of 3,000 acres of agricultural land from production for the proposed Solana CSP 
Project would represent an incremental increase in farmlands converted to non-agricultural uses.  
The NRCS land evaluation indicates that the proposed Solana site represents 1.12 percent of the 
farmable land in Maricopa County and 1.60 percent of farmland (as defined by the FPPA) in 
Maricopa County.  

Due to PIDD’s lack of capacity to deliver sufficient water during summer, the farm adjacent to 
the Solana site east of Painted Rock Dam Road is unable to keep all of its land in production.  
During summer, the adjacent farm must fallow 640 acres to meet the irrigation demand of the 
remaining portion of the farm (Brown 2009).  Therefore, a net reduction of 1.60 percent of 
farmland would not be cumulatively considerable, because the potential for redistributing the 
irrigation water made available by taking the Solana site out of crop production would enable 
adjacent farms to increase productivity through higher crop yield. 

The proposed 350-acre corn-flaking facility would not be on irrigated agricultural land.  The 
proposed GBPP 500 kilovolt transmission line would parallel the south side of Watermelon Road 
within an existing utility corridor and would not affect farmland.  Development of the Gatlin Site 
as a regional cultural park would not impact any agricultural land.  Therefore, no cumulatively 
considerable impacts to farmlands would be anticipated with implementation of the Solana CSP 
Project. 

4.4.2 Visual Resources 

Although development of the Solana CSP Project would result in a change to the existing visual 
landscape through the introduction of the solar plant and transmission line, the overall visual 
impact would be very small.  Due to a number of existing agricultural, transportation, and utility 
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elements in the built environment, the existing visual setting has already been modified from its 
natural state. 

Construction of the proposed 350-acre corn-flaking facility adjacent to Interstate 8 would result 
in a visual change to the landscape.  However, the proposed location of the corn-flaking facility 
is close to Interstate 8; therefore, much of the visual change that would occur would likely be 
absorbed by the existing interstate.  The proposed GBPP 500 kilovolt transmission line would 
parallel the south side of Watermelon Road within an existing utility corridor and would not be 
expected to result in a notable visual change to the landscape.  Development of the Gatlin Site as 
a regional cultural park would not affect visual resources because the introduction of natural 
elements into the landscape (such as trails and vegetation) would contribute to the overall setting 
of the park.  Therefore, no cumulatively considerable impacts to visual resources would be 
anticipated. 

4.4.3 Air Quality 

4.4.3.1 Construction  

The proposed Solana CSP Project area is in an attainment area for all criteria air pollutants.  As 
described in Section 3.3, the EPA is reviewing the State of Arizona’s recommendation to expand 
the nonattainment area for 8-hour ozone NAAQS based on monitoring violations of the 2008 8-
hour 0.075 parts per million standard.  The EPA decision on the revised 8-hour ozone 
nonattainment area designation was anticipated for March 2010; however, a decision had not yet 
been rendered at the time this document was prepared.  

Ozone precursor emissions generated by the project in the revised nonattainment area would be 
limited to construction activities associated with the eastern 1.5 miles of the Solana Gen-Tie 
alignment.  Given the short-term nature of construction in this area, coupled with the fact that the 
projected construction emissions rates for ozone precursors would be below applicable limits (for 
the entire Solana CSP Project), construction activities associated with the eastern 1.5 miles of the 
Solana Gen-Tie in the revised nonattainment area would not contribute to new violations of 
standards for ambient air quality, increase the frequency or severity of existing violations, or 
delay timely attainment of the 8-hour ozone standard. 

The projects described in Section 4.3.2 represent short- and long-range plans and would be 
required to comply with Maricopa County air permitting requirements, as appropriate.  Air 
emissions generated during construction of the Solana CSP Project would be regulated in 
accordance with the ADEQ Non-Title V air permit.  Fugitive dust generated during project 
construction would be subject to a dust control permit and plan to comply with MCAQD Rule 
310.  It is not likely that construction of these projects would occur simultaneously; therefore, 
cumulative impacts associated with construction emissions would not be likely. 

4.4.3.2 Operations 

As described above, the EPA is reviewing the extent of the 8-hour ozone nonattainment area.  
Regardless of the EPA decision, the Solana site would be in an area that is in attainment for all 
criteria pollutants, including 8-hour ozone.  Some of the equipment associated with Solana 
operations would generate limited air emissions from the standby generator, cooling tower, 
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emergency diesel fire pumps, heat transfer fluid system, and vehicular travel to and from the site.  
Operations emissions would be regulated in accordance with a Non-Title V air permit.  Fugitive 
dust generated during operations would be subject to a dust control permit and plan to comply 
with MCAQD Rule 310. 

All other projects in the area of consideration, in particular the GBPP 500 kilovolt transmission 
line and power generating facility, would be required to obtain an air permit to prevent 
construction and operations emissions from exceeding applicable thresholds.  An incremental 
increase in air emissions associated with the Solana operations (subject to the requirements of a 
Non-Title V air permit) would not contribute to cumulatively significant impacts to air quality. 

4.4.4 Noise 

4.4.4.1 Construction 

As described in Section 3.4, analysis of the noise levels of the equipment expected to be used 
during Solana CSP Project construction indicates that there would be a temporary increase in 
ambient noise.  As shown in Table 3-6, these levels would be below the EPA-recommended 
guideline of 70 dBA to prevent measurable hearing loss and, in most instances, would be near 
the EPA-recommended guideline of 55 dBA to protect against outdoor activity interference.  All 
construction activities associated with the Solana CSP Project would adhere to the Maricopa 
County Hours of Construction Ordinance.  Interstate 8 and the railroad would lie between the 
corn-flaking facility and the Solana site.  The GBPP power generating facility would be 
approximately 8.3 miles away from the Solana site.  In addition, the likelihood of any of the 
reasonably foreseeable future projects being constructed at the same time as the Solana CSP 
Project is considered very low.  For these reasons, no construction-related cumulative noise 
impacts would be expected. 

4.4.4.2 Operations 

Noise emissions generated during operations at the Solana power island would attenuate rapidly 
and diminish into the background ambient noise levels at the site boundary, and would be well 
below the EPA-recommended guidelines.  Noise associated with corona discharge would be 
unlikely for 230 kilovolt transmission lines.  Solana operations would not result in cumulatively 
significant noise impacts to adjacent lands. 

4.4.5 Water Resources 

As described in Chapters 2 and 3, approximately 100 acres within the Solana site boundaries 
contain irrigation infrastructure (including canals, reservoirs, and relift pumps) that provide 
irrigation water delivery to existing agricultural operations on and adjacent to the site.  North of 
the Solana site, PIDD created a series of reservoirs and relift pumps to capture agricultural 
tailwater runoff for agricultural reuse.  These reservoirs, and the PIDD irrigation infrastructure as 
a whole, have contributed to a notable change in surface water baseline conditions of the Solana 
site and adjacent lands. 
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4.4.5.1 Construction 

As part of the Solana CSP Project, the PIDD infrastructure within the Solana site boundaries that 
conveys irrigation water to down-gradient parcels would be relocated during construction to 
maintain the integrity of PIDD’s irrigation water delivery system.  The Solana CSP Project 
would be designed and constructed to avoid and minimize direct impacts to waters of the United 
States.  Unavoidable impacts, if any, associated with the construction of an access road parallel 
to the Solana Gen-Tie alignment would be accomplished under a U.S. Army Corps of Engineers 
Section 404 Nationwide Permit No. 12. 

As described in Section 3.6 Water Resources and Section 3.7 Biological Resources, construction 
or operation of the Solana CSP Project would not result in direct impacts to wetlands. Because 
the Solana site is currently irrigated agricultural land, removing this land from agricultural 
production has the potential to result in indirect impacts to wetlands by reducing the amount of 
agricultural tailwater runoff returned to the irrigation reservoirs north of the Solana site. It is 
estimated that the Solana site represents a minor contribution (approximately 3 to 5 percent) to 
the overall system which supports the riparian areas within Bull Durham Wash. Abengoa Solar 
would provide 447 acre-feet of water to the head of Bull Durham Wash on an annual basis as a 
direct off-set for the portion of the reduced agricultural tailwater runoff that would otherwise 
remain in the irrigation reservoirs and contribute to operational spills. The off-set would equalize 
water lost as a result of the farm being taken out of production.  

During construction, the projects described in Section 4.3.2 would be required to implement 
BMPs under a Storm Water Pollution Prevention Plan and comply with Floodplain Regulations 
for Maricopa County (FCDMC 2006).  Potential dredge or fill activities within waters of the 
United States would be regulated under an Army Corps of Engineers Section 404 permit.  
Therefore, cumulative construction impacts associated with water quality, floodplains, wetlands, 
waters of the United States, or storm water runoff would not be expected. 

4.4.5.2 Operations 

Solana operations would reduce the current water usage by more than 75 percent to an estimated 
consumption of more than 3,000 acre-feet per year.  The source water for Solana is anticipated to 
be groundwater, although provisions for surface water might be considered during the 
construction period only.  The Solana CSP Project has identified a water source that would 
provide a sufficient supply for operations.  All other projects in the area of consideration, in 
particular the corn-flaking facility and GBPP power generating facility, would be required to 
secure their own water sources.  Accordingly, the Solana CSP Project would not have a 
cumulative impact on regional water supplies. 

Proposed future projects would be required to obtain aquifer protection permits from ADEQ for 
any potential discharges of pollutants to surface water or groundwater sources, and an Arizona 
Pollutant Discharge Elimination System permit for direct discharges to surface water.  Further, 
projects would be designed to comply with Floodplain Regulations for Maricopa County 
(FCDMC 2006), which mandate that onsite storm water be treated through retention ponds or 
other mechanisms before release.  Because potential discharges would be regulated through these 
requirements, cumulative contributions to storm water runoff and impacts to water quality would 
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not be expected.  In addition, the Arizona Department of Water Resources manages groundwater 
withdrawals through the Assured and Adequate Groundwater Supply rules under the 
Groundwater Code; therefore, the State of Arizona would manage groundwater withdrawals and 
no cumulative impacts to groundwater supply would be expected. 

4.4.6 Biological Resources 

4.4.6.1 Construction 

Vegetation 

Grading of the Solana site and limited site clearing along the proposed Solana Gen-Tie corridor 
would affect vegetation.  An approximately 50-acre portion of the southwest corner of the Solana 
site contains native vegetation, which would be removed during construction activities.  Removal 
of native vegetation along the proposed Solana Gen-Tie corridor would be minimal due to the 
amount of existing agricultural land adjacent to the corridor and proximity of the corridor to 
Watermelon Road. 

Construction of the proposed 350-acre corn-flaking facility would result in an incremental 
reduction in regional native vegetation.  The proposed GBPP 500 kilovolt transmission line 
would parallel the south side of Watermelon Road within an existing utility corridor and would 
not be expected to contribute to a notable reduction in native vegetation.  Development of the 
Gatlin Site as a regional cultural park would not be likely to result in the permanent removal of 
native vegetation because the retention of features of the natural landscape (such as existing 
vegetation) would contribute to the overall setting of the park.  Therefore, no cumulatively 
significant impacts to native vegetation would be expected. 

Wildlife 

In general, the Solana site provides poor-quality habitat for wildlife species, as evidenced by the 
lack of designated critical habitat in the project area (FWS 2009b).  As described in Section 
3.7.3.1, Solana CSP Project construction would result in the loss of foraging habitat for the great 
egret, western burrowing owl, snowy egret, western snowy plover, Tucson shovel-nosed snake, 
and Yuma clapper rail.  Similar habitat is available in the immediate area surrounding the Solana 
site, and species would continue to forage outside the project area.  In addition, the translocation 
of western burrowing owls to an owl management area would ensure the survival of local 
populations. On March 12, 2010, DOE sent a determination of “may affect, but is not likely to 
adversely affect” for the Yuma clapper rail, western burrowing owl, and the snowy egret to the 
U.S. Fish and Wildlife Service in Phoenix, Arizona. In summary, the Proposed Action may result 
in minor impacts to biological resources, but is not likely to result in adverse impacts to Special 
Status or Federally Listed species. On April 12, 2010, the U.S. Fish and Wildlife Service 
concurred with DOE’s determinations (see Appendix E). 

The projects listed in Section 4.3.2 would be required to comply with local, state, or federal 
legislation enacted to protect and preserve threatened and endangered species.  Therefore, no 
construction-related cumulative impacts to wildlife would be expected. 
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4.4.6.2 Operations 

Vegetation 

Because there would be no impacts to native vegetation once the Solana CSP Project became 
operational, no cumulative impacts to vegetation would be expected when considered in 
conjunction with the proposed corn-flaking facility, 500 kilovolt transmission line, or the Gatlin 
Site. 

Wildlife 

Converting the Solana site out of agricultural production could result in a reduction of tailwater 
returning to the irrigation reservoirs north of the site, potentially reducing the amount of 
available nesting and foraging habitat for wildlife.  As described in Section 3.7.3.1, the Solana 
site is one of several sources that contribute runoff to Bull Durham Wash.  As a direct off-set, 
Abengoa Solar would provide 447 acre-feet of water to the head of Bull Durham Wash on an 
annualized basis for the portion of the reduced agricultural tailwater runoff. 

Abengoa Solar would implement means to deter migratory waterfowl from using the evaporation 
ponds.  Personnel would be present to impose actions to ward off birds.  Habitat enhancement of 
the area would be prevented through the use of herbicides to inhibit vegetation growth around 
the edges of the ponds, discouraging stopover birds from remaining onsite.  

On March 12, 2010, DOE sent a determination of “may affect, but is not likely to adversely 
affect” for the Yuma clapper rail, western burrowing owl, and the snowy egret to the U.S. Fish 
and Wildlife Service in Phoenix, Arizona. In summary, the Proposed Action may result in minor 
impacts to biological resources, but is not likely to result in adverse impacts to Special Status or 
Federally Listed species. On April 12, 2010, the U.S. Fish and Wildlife Service concurred with 
DOE’s determinations (see Appendix E). 

Due to the respective locations of the reasonably foreseeable projects described in Section 4.3.2, 
the three proposed projects would not be expected to have any effect on the short- or long-term 
productivity of Bull Durham Wash.  Of the three projects, only the corn-flaking facility would be 
expected to have an open-water storage facility, such as an evaporation, retention, or detention 
pond.  Like the Solana CSP Project, the corn-flaking facility would be required to address its 
effects to bird populations.  Therefore, no cumulative impacts to wildlife would be expected as a 
result of Solana operations. 

4.4.7 Tribal Consultation and Coordination 

As part of tribal consultation for the Solana CSP Project, the Tohono O’odham Nation requested 
that consideration be given to developing a process for implementing utility-scale solar projects.  
DOE asked Abengoa Solar to explore the options for assembling a forum of relevant 
stakeholders to discuss planned energy-development projects in southwestern Arizona.  Abengoa 
Solar began discussions with the Sonoran Institute, the Arizona Corporation Commission, the 
ASLD, and others to explore the idea of conducting a symposium that would bring stakeholders 
together to discuss the scope and potential environmental and cultural impacts associated with 
development of numerous renewable energy projects. 
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Initially, the entities envisioned an event or series of events that would gather thought leaders 
with a diverse array of perspectives and from a broad cross-section of affiliations.  However, in 
her State-of-the-State address on January 11, 2010, Governor Brewer announced her Executive 
Order 2010-02 directing that a Renewable Energy and Public Agency Coordination Summit be 
held in February of 2010.  The objectives of the summit were very closely aligned with the 
principal goal of reviewing the number of and need for solar facilities.  Moreover, the Executive 
Order specifies that tribal leaders be invited to the summit. 

The Renewable Energy Summit was held on February 11, 2010, at Arizona State University.  
The summit assembled a broad base of stakeholders, including land managing agencies (the 
ASLD, the BLM, the U.S. Forest Service, and Luke Air Force Base); utility representatives 
(Arizona Public Service Company, Salt River Project, Tucson Electric Power, and Arizona’s 
Generation and Transmission Cooperatives); state regulating agencies (the Arizona Corporation 
Commission, the ADEQ, the AGFD, the Arizona Department of Water Resources, and the 
SHPO); tribal representatives (the Navajo Nation and the Fort Mojave Tribe); renewable energy 
researchers from Arizona State University; and representatives of Abengoa Solar.   

While the February 11 meeting was government and industry-focused, the aim of the second 
meeting was to engage members of the public.  On April 15, 2010, the second part of the 
Governor’s Renewable Energy Summit was held to update the public on efforts (both public and 
private) being made in the pursuit of Renewable Energy for Arizona.  In addition, the second 
meeting also aimed to gather information from the public and private sectors, including 
generators, manufacturers, bankers, environmentalists, and government agencies.  Information 
from both meetings is available on the Governor’s webpage (located at 
http://azgovernor.gov/renewable/index.asp). The two meetings provided an opportunity to begin 
to develop solutions and recommendations to guide responsible implementation of utility-scale 
solar projects, thereby avoiding cumulatively considerable impacts to resources. 

4.4.8 Cultural Resources 

The 16 cultural resource sites determined eligible for listing on the National Register are located 
along the proposed Solana Gen-Tie alignment, and vary in width from 150 to 1,800 feet.  Based 
on the proposed height of the transmission structures and the anticipated span length for a typical 
230 kilovolt line, Abengoa Solar would avoid impacts to National Register-eligible cultural 
resources within the transmission line corridor through a combination of spanning, strategic pole 
placement, and manual distribution of the conductors through the site boundaries of eligible 
cultural resources.  In addition, the ethnographic investigations did not identify any traditional 
cultural properties or areas of religious or cultural importance.  The projects listed in Section 
4.3.2 would be required to comply with local, state, and federal historic preservation legislation 
enacted to protect and preserve Arizona’s cultural resources.   

Because of its status as a National Historic Landmark and the Town of Gila Bend’s proposed 
plans to develop the Gatlin site into a regional cultural park, the SHPO requested that DOE 
consider potential visual effects that could result from the construction of the Solana Gen-Tie 
alignment.  As described in Section 3.9 Cultural Resources, DOE has given extensive 
consideration to the existing visual setting surrounding the Gatlin Site, and concluded that 
construction of the Solana Gen-Tie alignment would introduce an additional transmission line 
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into the regional vicinity.  While views north of the Gatlin Site would remain unchanged, the 
viewshed from the southern extent of the undeveloped portion of the Gatlin Site would be 
subject to an incremental increase in the number of transmission structures on the horizon.  In 
consideration of this incremental cumulative effect, DOE has revised its finding for the Solana 
CSP Project from “no historic properties affected” to “no adverse effect.”  DOE conveyed this 
information to the Arizona State Historic Preservation Officer in correspondence dated March 
15, 2010 and April 14, 2010, and the SHPO concurred on April 22, 2010 (see Appendix F).  The 
Solana CSP Project, however, would not result in cumulatively significant impacts to cultural 
resources.   

4.4.9 Socioeconomics  

4.4.9.1 Construction  

It is unlikely that construction of the projects described in Section 4.3.2 would occur 
simultaneously, and therefore no cumulative impacts to socioeconomics are anticipated.   

4.4.9.2 Operations 

There is no available information about the potential operations workforces of the projects 
identified in Section 4.3.2; however, the cumulative number of additional workers required for 
those projects would be anticipated to be less than that required for the Solana CSP Project.  As 
identified in Section 3.10, because the population of Gila Bend has decreased over the last 
decade, it is anticipated that the addition of 85 permanent jobs associated with Solana CSP 
Project operations would not represent a significant population increase that would require the 
creation of additional community facilities. 

The Solana CSP Project would have limited demand for public services and would coordinate 
with local service providers to ensure maintenance of acceptable response times or community 
service ratios.  Similarly, the projects described in Section 4.3.2 would need to coordinate with 
local service providers to ensure that the cumulative nature of those projects would not strain 
existing police, fire, or other emergency services. 

As described in Section 3.10.2.1, the Solana CSP Project would result in a positive cumulative 
socioeconomic impact during construction and operations. 

4.4.10 Transportation 

4.4.10.1 Construction 

Based on the number of trips anticipated for the peak construction period at the Solana site, 
traffic circulation at the three principal intersections would operate at acceptable LOS during 
a.m. and p.m. peak commuting hours.  During the special use permit process, Abengoa Solar 
would coordinate with the Maricopa County Department of Transportation to achieve 
appropriate right-of-way widths along all perimeter roadways at the Solana site.  The Maricopa 
County Department of Transportation anticipates that improvements would only be required at 
the Solana site access point (main entrance).  It is not likely that construction of the projects 
described in Section 4.3 would occur simultaneously; however, similar to the Solana CSP 
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Project, other development projects in the area would be required to coordinate with the 
Maricopa County Department of Transportation to minimize potential construction-related 
impacts.  Therefore, cumulative transportation impacts associated with Solana construction 
would not be likely.  

4.4.10.2 Operations  

Based on an annual growth rate in traffic volumes of 1 percent, the four intersections listed in 
Table 3-23 would be expected to operate at acceptable levels of service in 2013 when the 
proposed Solana CSP Project would become operational.  Of the three projects described in 
Section 4.3.2, only the corn-flaking facility would have the potential to generate additional trips.  
The Gatlin Site is more than 12 miles east of the Solana site, and therefore would not contribute 
to traffic volumes at the identified intersections.  Trip generation associated with the operation of 
the proposed GBPP 500 kilovolt line would be limited to periodic maintenance.  Therefore, there 
would be no cumulative traffic impacts associated with Solana CSP Project operations. 

Regional or local future roadway projects, such as the Interstate 8/Interstate 10 Hidden Valley 
Roadway and the expansion of Powerline, Watermelon, and Citrus Valley Roads to four-lane 
roadways, would occur in response to a decreased level of service or a substantial increase in 
traffic volume.  The relatively few number of trips generated by Solana CSP Project operations, 
coupled with the fact that the additional trips would not coincide with peak commuting hours, 
would not be expected to have a cumulative impact on the area’s transportation network. 
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5 LIST OF PREPARERS 

U.S. Department of Energy, Loan Guarantee Program Office 

Marhamati, Joseph 
MS, Environmental Science 
Years of Experience: 2 
NEPA Document Manager 
DOE Loan Guarantee Program Office  

McMillen, Matthew 
MS, Natural Resources Development 
BS, Environmental Science 
Years of Experience: 26 
Director, Environmental Compliance  
DOE Loan Guarantee Program Office 

Montgomery, Joseph 
NISC/TMS  
Years of Experience: 40 
NEPA Advisor 

Abengoa Solar, Inc.  

Maracas, Kate 
Graduate Certificate, International Business 
BS, Electrical Engineering 
Years of Experience: 27 
Vice President, Operations 

Naqvi, Sobia 
BS, Mechanical Engineering  
Years of Experience: 10 
Senior Program Manager 

Tierra Environmental Consultants, LLC 

Bresnan, Sarah 
BS, Plant Biology, Environmental Science, and Ecology 
Years of Experience: 2 
Biological Resources 
 
Gregory, Joe 
MAS, GIS 
BS, Anthropology 
Years of Experience: 6 
Visual Resources Simulations 
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Killman, Larry 
Years of Experience: 30 
Principal 
Program Manager, Technical Editing, Land Use, Water Resources 
 
Logan, PE; Sheila 
BS, Civil and Environmental Engineering 
Years of Experience: 16 
Water Resources, Public Health and Safety 
 
Ramsey, Jason 
MAS, GIS 
BA, Anthropology 
Years of Experience: 6 
Figures 
 
Strohmayer, RPA; Jodi 
MS, GIS & Spatial Analysis in Archaeology 
BA, Anthropology 
Years of Experience: 6 
Land Use, Visual Resources, Air Quality, Noise, Geology and Seismicity, Cultural Resources, 
Socioeconomics and Environmental Justice, Pubic Health and Safety, Transportation, 
Cumulative Effects 
 
Wilton, Jessica 
BA, Biology 
Years of Experience: 6 
Project Manager, Technical Editing, Land Use, Visual Resources, Noise, Water Resources, 
Biological Resources, Socioeconomics and Environmental Justice, Cumulative Effects 

Applied Environmental Consultants, Inc. 

Thanukos, PhD; Louis C. 
PhD, Physics 
MS, Physics 
BA, Physics 
Years of Experience: 35 
Air Quality, Construction and Operations Emissions 
 
ICF International 
 
Shipman, Judith A. 
AA, General Studies 
Years of Experience: 32 
Technical Editing 
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6 LIST OF AGENCIES AND NATIVE AMERICAN TRIBES CONTACTED 

Sections 6.1 through 6.4 identify the agencies and Native American tribes contacted during 
preparation of this EA. 

6.1 Federal Agencies 

United States Air Force 
Luke Air Force Base 
7383 N. Litchfield Road 
Glendale, Arizona  85309 

 

United States Department of Agriculture 
Natural Resources Conservation Service 
230 North 1st Avenue, Suite 509 
Phoenix, Arizona  85003 

United States Army Corps of Engineers 
Arizona Area Office 
3636 N. Central Avenue, Suite 900 
Phoenix, Arizona  85012 

 

United States Fish and Wildlife Service  
Phoenix Main Office 
2321 W. Royal Palm Road, Suite 103 
Phoenix, Arizona  85021 

United States Bureau of Land Management 
Phoenix District 
21605 N. 7th Avenue 
Phoenix, Arizona  85027 

 

United States Fish and Wildlife Service  
Tucson Sub-Office 
201 N. Bonita Avenue, Suite 141 
Tucson, Arizona  85745 

6.2 Native American Tribes 

Ak-Chin Indian Community 
Cultural Resources Office 
42507 W. Peters & Nall Road 
Maricopa, Arizona  85239 
 

Tohono O’odham Nation,  
Hickiwan District 
HCO3 Box 873 
Ajo, Arizona  85321 
 

Fort McDowell Yavapai Nation 
P.O. Box 17779 
Fountain Hills, Arizona  85269 
 

Tohono O’odham Nation, San Lucy District  
P.O. Box GG 
Gila Bend, Arizona  85337 
 

Gila River Indian Community 
Cultural Resource Management Program 
P.O. Box 2140 
Sacaton, Arizona  85247 
 

Tohono O’odham Nation, Cultural Affairs 
Program 
P.O. Box 837 
Sells, Arizona  85634 

Salt River Pima-Maricopa Indian Community 
10005 East Osborn Road 
Scottsdale, Arizona  85256 
 

White Mountain Apache Tribe 
P.O. Box 700 
Whiteriver, Arizona  85941 

San Carlos Apache Tribe 
P.O. Box 0 
San Carlos, Arizona  85550 
 

Yavapai-Apache Nation 
2400 W. Datsi Street 
Camp Verde, Arizona  86322 

Tohono O’odham Nation, Gu Vo District 
P.O. Box 880 
Ajo, Arizona  85321 
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6.3 State Agencies 

Arizona Department of Environmental Quality  
Phoenix Main Office 
1110 W. Washington Street 
Phoenix, Arizona  85007 
 

Arizona State Land Department 
1616 W. Adams Street 
Phoenix, Arizona  85007 

 

Arizona Department of Transportation 
Yuma District Office 
2243 E. Gila Ridge Road 
Yuma, Arizona  85365 
 

State Historic Preservation Office 
Arizona State Parks 
1300 West Washington Street 
Phoenix, Arizona  85007 

 
Arizona Game and Fish Department 
Region IV – Yuma Office 
9140 E. 28th St.  
Yuma, Arizona  85365 
 

 

6.4 Municipal and Local Agencies 

Maricopa Association of Governments 
302 North 1st Avenue, Suite 300  
Phoenix, Arizona  85003 
 

Maricopa County Planning and Development 
Department 
Main Office Building 
501 N. 44th Street, Suite 200  
Phoenix, Arizona  85008 

 
Maricopa County Department of Transportation 
The Durango Complex 
2901 W. Durango 
Phoenix, Arizona  85009 

Town of Gila Bend 
644 W. Pima Street 
P.O. Box A 
Gila Bend, Arizona  85337 
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*Please note that the Final Class I and Class III Inventory transmittals are incorrectly dated February 12, 2009.  
The correct date is February 12, 2010. 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


