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ABSTRACT 

 

With America’s recent needs for creating jobs, mitigating greenhouse gas emissions, and 

becoming “energy independent” from foreign nations, the large-scale deployment of solar 

energy projects has been proclaimed a solution for rapidly generating “clean” energy.  

Federal agencies have been mandated by law to expedite the siting of utility-scale solar 

energy projects (USSEPs) on public lands. In particular, the Bureau of Land Management 

(BLM) has focused on USSEP development by creating a national solar energy program 

as well as state-specific programs for encouraging USSEP development, and has thus far 

approved two USSEPs in Arizona. 

 

Although operational USSEPs do not emit greenhouse gases, they are not completely 

benign to the environment.  USSEPs incur negative impacts on soils, vegetation, air 

quality, and other natural and cultural resources.  Because USSEPs have the potential to 

mitigate climate change, yet incur other negative environmental impacts, the reaction of 

citizen stakeholders such as environmental advocates to public lands USSEP 

development has been mixed.  Environmental advocate groups have both encouraged 

BLM to build USSEPs, and filed lawsuits discouraging project development.   

 

In light of the ability of environmental advocates to influence USSEP development, this 

study explored the complex opinions of members of environmental organizations, 

conservation groups, watershed initiatives, and solar industry professionals regarding 

USSEP development on Arizona public lands.  Through a review of relevant literature, a 

content analysis of BLM environmental review documents, and the distribution and 

statistical analysis of an opinion survey, the study provides insight into the implications 

of the current BLM Arizona siting process and specific, up-to-date stakeholder 

perspectives.  The results indicate that while BLM Arizona siting policies do attempt to 

address environmental concerns, significant concerns about the current USSEP siting 

process remain, and that environmental advocates’ support for public lands USSEPs is 

lower than their support for renewable energy development in general.  Stakeholders 

reported having low levels of three items: knowledge of current solar technologies, 

understanding of the current federal USSEP siting process, and confidence that the 

government will appropriately site solar energy projects. Addressing those items may 

alleviate tensions between stakeholders and public lands decision-makers, resulting in 

faster and more environmentally responsible USSEP siting. 

 

 

 

 

 

 

 

 

 

 

 



14 
 

Chapter I 

 Introduction, Problem Statement, Objectives, and Limitations 

 

1.1: Study Introduction  

With America’s current focus on creating jobs, mitigating greenhouse gas emissions, and 

becoming “energy independent” from foreign nations, one strategy for simultaneously 

stimulating employment and generating “clean” energy is deploying large-scale solar 

energy generation facilities (Glennon and Reeves 2010, p. 93).  The national capacity for 

solar-generated electricity increased by over 400% between 2010 and 2014 (Maracci 

2014), with solar photovoltaic1 capacity growing by 21% within the past year.   More 

than a half-million U.S. photovoltaic installations now exist—enough to power 3.2 

million American homes (Solar Energy Industries Association 2014).  In terms of states, 

Arizona leads the nation in solar capacity per capita, and is second only to California in 

total solar capacity (Environment Massachusetts Research and Policy Center 2013, p. 

18). Although solar only contributes 1.3% of America’s electricity generation capacity, it 

is now a scientifically and societally supported method of energy generation in the nation, 

and especially in the state of Arizona. 

 

Recent national policies (Bush 2005), economic incentives (Timilsina et al 2012, p. 458-

460), technological improvements and cultural support (McMahon 2014) have buttressed 

a burgeoning industry for utility-scale solar.  Utility-scale solar energy projects (USSEPs) 

are defined from other forms of solar power generation by their high energy contributions 

to the general electricity grid, and by the fact that public utility companies agree to 

purchase the generated electricity before project construction  (Solar Energy Industries 

Association 2014; Donnelly-Shores 2013). USSEPs provide certain advantages over 

distributed solar power systems (such as rooftop solar panels or solar-powered objects) at 

the commercial scale. First, in the economic sense, USSEPs require only one physical 

connection to the public electrical grid, as well as a single financial agreement with utility 

                                                           
1 Solar Photovoltaics (PV) systems involve flat panels that internally generate energy from sunlight, and 

can be contrasted with Concentrated Solar Power (CSP) systems, which use sunlight to heat a liquid that is 

passed through a turbine.  PV panels are available in various sizes, while CSP exists only at large scales. 
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companies; by contrast, distributed solar systems require many grid connections, which 

all generate energy at different rates. The inconsistent energy inputs from distributed 

solar systems necessitate constant adjustments within the general grid, making it 

expensive to provide consistent amounts of electricity to consumers. Second, in terms of 

function, some USSEP technologies can store the sun’s energy and can provide it at times 

when distributed solar cannot2 (Glennon and Reeves 2010, p. 124-125).  The economic 

efficiency of connecting USSEPs to the general electricity grid and the functional 

advantage of providing power at any time of day make USSEPs a simpler configuration 

at the industrial scale than distributed solar. 

 

The deployment of USSEPs, as well as other methods of renewable energy generation, 

has recently been encouraged by the U.S. government through laws, policies, and 

incentives supporting technological development, private-sector investment, and 

transmission infrastructure. Many of these laws have set requirements or goals for 

national renewable energy (REN) production.  One of the most direct ways for the 

government to ensure increases in solar and other REN capacity is to utilize federal lands 

for energy generation and transmission, because those lands are administered by agencies 

required to directly follow the goal-setting legislation.  Subsequently, federal agencies 

have been mandated since the early 2000’s to expedite REN generation on public lands 

(Bush 2001; Bush 2005).  

 

In Arizona, a governmental target for locating REN projects is the land administered by 

the Bureau of Land Management (BLM).  The BLM is a federal agency that manages the 

energy resources on over 12 million acres of Arizona surface lands, plus 17 million acres 

of sub-surface lands (Bureau of Land Management 2014c). Private developers may lease 

BLM lands for the purpose of developing energy resources, which include oil, gas, 

geothermal, wind, and solar.  Ever since the advent of federal policies mandating 

USSEPs and other REN development, the BLM has developed programs meant to 

expedite the siting of privately-owned USSEPs on public lands.  These programs include 

                                                           
2Certain CSP systems, available only at the utility scale, can store energy in the form of molten salt 

(Mendelsohn et al 2012, p. 16). 
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a national solar energy program as well as state-specific programs.  BLM’s solar and 

REN programs outline regulations and appropriate areas for solar development.  Thus far, 

BLM has approved two USSEPs in Arizona, with a third undergoing the approval 

process;3 BLM has also participated in siting USSEPs and transmission-related projects 

occurring on adjacent lands (Bureau of Land Management 2014b). 

 

The process for siting USSEPs on BLM lands is unique from that of private and state 

lands because of certain laws and policies with which BLM must comply.  One major law 

presiding over public lands USSEP siting is the multiple-use mandate created by the 

Federal Lands Public Management Act FLPMA (94th U.S. Congress 1976). FLPMA 

requires BLM to manage for many land uses, such as ranching, recreation, mining, 

Wilderness characteristics, and logging; some regulations associated with those uses 

precede the importance of energy production.   For example, BLM lands that have 

already been designated as Wilderness areas are not open to USSEP construction.  

Therefore, other uses of public lands may inhibit the construction, operation, or 

decommission of USSEPs (for further details, see Chapter 3, Analysis 1 of this 

document).   

 

In order to approve any USSEP, the BLM must also conduct detailed, stakeholder-

informed environmental reviews in compliance with the National Environmental Policy 

Act (NEPA).  NEPA requires that federal agencies seek input from other government 

agencies as well as from citizen stakeholders; citizens may become involved, at a 

minimum, through attending public meetings and offering written comments to 

environmental reviews, and sometimes through litigating against BLM decisions (91st 

U.S. Congress 1969).  BLM’s compliance with NEPA during the USSEP siting process 

means that citizen stakeholders can affect USSEP design and siting. Although state and 

                                                           
3Some USSEP developers have entered the approval process and voluntarily withdrawn their applications; 

e.g. Pacific Solar Investments’ withdrawal of the Hyder Valley project (BLM 2014a). For a complete list of 

BLM’s approved projects, see: 

http://www.blm.gov/wo/st/en/prog/energy/renewable_energy/Renewable_Energy_Projects_Approved_to_

Date.html 
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private lands also comply with certain environmental laws, the permitting process on 

federal public lands can be especially controversial and time-consuming. 

 

One type of stakeholder that has exercised its influence on the NEPA-compliant USSEP 

siting process are environmental advocates.  Although USSEPs mitigate climate change 

by replacing energy sources that emit greenhouse gases, they are not completely benign 

to the environment. Among other potential impacts, they require vegetation to be cleared, 

soils to be graded; also, certain technologies that can incinerate airborne wildlife or 

require large amounts of water (additional environmental impacts are described in 

Chapter 3 of this document).  Because USSEPs have the potential to mitigate climate 

change, yet they incur negative environmental impacts, the reaction of public lands 

citizen stakeholders to USSEP development on public lands has been mixed. 

Environmental advocates have been active in both encouraging the BLM to build 

USSEPs and in discouraging projects that harm the surrounding resources; litigation has 

been filed that has delayed project construction and changes in USSEP design (Woody 

2011).  In light of environmental advocates’ power to influence the timing and expenses 

of USSEP development, it would behoove land managers to understand the complex 

concerns of stakeholders before any costly and time-consuming lawsuits are filed against 

the agency decisions to site USSEPs.   

 

1.2: Problem Statement 

The opinions of members of environmental advocate groups can influence both the 

policies and siting for USSEPs on Arizona public lands.  While studies have been 

conducted regarding the opinions of U.S. voters in general (Solar Energy Industries 

Association 2014), challenges of the BLM siting process (Glennon and Reeves 2010), the 

efficacy of U.S. policies on renewable energy development (Timilsina et al. 2012), the 

environmental impacts of USSEPs (Arvizu et al. 2011, p. 369-372), and stakeholder 

opinions on the Arizona State Trust Land siting process (Sonoran Institute 2011), no 

academic effort has yet been published pertaining to the opinions of Arizona 

environmental advocate stakeholder groups within the context of the current BLM siting 

policies and local USSEP environmental issues. BLM’s solar energy programs, federal 
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regulations for USSEP siting on Arizona public lands, Arizona-specific environmental 

impacts, and the current opinions of environmental advocates are undoubtedly related.  

Exploring those relationships could help to clarify the complex perspectives of public 

lands environmental advocates, and, in turn, expedite environmentally responsible 

USSEP development on various lands. 

 

1.3: Study Objectives 

This research project marks the first academic study of public lands environmental 

advocate opinions regarding Arizona USSEPs.  In acknowledgement of the importance of 

understanding Arizona USSEP siting issues and their associated stakeholder concerns, 

this study comprised four objectives.  Those objectives were accomplished through the 

execution of specific research activities, which are described below: 

 

Study Objective 1. To document the BLM Arizona USSEP siting process in terms of its 

legislative origins, recent developments, and influence of citizen stakeholders. 

Research Activity: A review of relevant literature regarding the government’s 

encouragement of public lands USSEP development, the BLM programs 

supporting the expedition of solar energy development, the current BLM Arizona 

siting process, and the opportunities for citizen stakeholders to influence USSEP 

siting. 

Study Objective 2. To explore the potential environmental impacts of USSEPs specific to 

Arizona, and the concerns related to USSEP impacts of stakeholders that were involved 

in previous BLM USSEP environmental review processes. 

 Research Activities: 

 A. Content Analysis 1. Qualitative Content Analysis of BLM Arizona RDEP 

Final EIS 

 Conducted a manual content analysis of BLM Arizona’s environmental 

review document for its renewable energy program. Items analyzed 

included anticipated Arizona USSEP environmental impacts, the 
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associated concerns of stakeholders who commented on the environmental 

review, and the laws currently regulating the potential environmental 

impacts. 

B. Content Analysis 2. Quantitative Content Analysis of Stakeholder Comments 

in Arizona RDEP Draft EIS 

Drew comparisons between the types of stakeholders who commented on 

the Arizona Draft RDEP EIS, and the resources about which they 

submitted comments. 

Study Objective 3. To assess the current opinions of members of environmental 

organizations, conservation groups, and watershed initiatives (hereby together referred to 

as “environmental advocate groups”) regarding USSEP development on Arizona public 

lands.   

Research Activities: Distributed and analyzed a survey of Arizona environmental 

advocate groups to ascertain the nature of their concerns and/or support related 

to the development of USSEPs. 

 

Study Objective 4. To draw conclusions regarding the implications and utility of the three 

above research exercises. 

 

Research Activities: Synthesized major findings of this study; suggested 

explanations for current stakeholder views of the current USSEP siting process 

for Arizona public lands; discussed implications for further research. 

 

1.4: Research Limitations 

Although this study accomplished many objectives, various limitations were imposed on 

the research.  One reason for the limited scope of this research was that this study was 

designed as part of a larger project that included research by Ben Colombi and Kirk 

Emerson at the University of Arizona.  Dr. Colombi researched siting issues on Arizona 

Tribal lands, and Dr. Emerson studied methods of stakeholder involvement and 

collaboration in BLM Arizona USSEP siting.  The results of those two projects have not 
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yet been finalized; until the research on environmental advocate perspectives can be put 

into context of the larger picture of siting issues and collaboration, its potential for 

application is limited.   

 

Keeping in mind the context of this study, the selected population for the survey portion 

of the project was a limitation. The survey population included members of citizen 

environmental advocate groups, but did not include all Arizona solar stakeholders.  

Future studies should assess perspectives of different types of stakeholders: residents of 

towns in proximity to planned or existing USSEPs, representatives of all levels of 

government (including BLM), academics or experts in natural resources and energy; 

people who are generally unfamiliar with solar energy on public lands; employees of 

utility companies; as well as members of other energy industries.  

 

In addition, the scope of this research included utility-scale solar energy only.  Additional 

research on stakeholder opinions about other methods for renewable energy generation 

—distributed solar energy in particular—would provide useful comparisons to opinions 

about utility-scale solar.  However, the funding for this study was related to public lands 

solar energy development; as the Bureau of Land Management is mandated to expedite 

large-scale energy production, policies and regulations for distributed-scale systems or 

other types of energy projects did not directly relate to the project.   

 

Stakeholder involvement in USSEP siting is a complex issue, and it was not fully 

explored in this research project.  BLM’s efforts to involve stakeholders sometimes 

involve much more than the activities required by law, and are often undocumented.  The 

study of BLM’s efforts to involve stakeholders in USSEP siting would be a worthy study 

topic.  BLM’s stakeholder involvement procedures were not included in this project for 

two reasons: first, Kirk Emerson et al. are conducting research about BLM’s 

collaborative efforts in USSEP siting; and second, project funding did not allow for the 

scope of this study to be expanded, or reconciled with the research of Drs. Emerson or 

Colombi.  Ideally, all conclusions from all three parts of the larger study would be 

combined, and recommendations could be made to decision-makers and stakeholders. 
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1.5: Chapter Summary 

Solar energy development on Arizona public lands is in full swing, and environmental 

advocates have the opportunity to influence the process of siting USSEPs.  The opinions 

of environmental advocates regarding public lands USSEPs are complex, as these 

stakeholders have both encouraged and discouraged USSEP development.  For the sake 

of economics and adherence to legislation, it is important for land managers as well as 

solar energy developers to understand the views of environmental advocates. Through a 

review of relevant literature, a content analysis of environmental review documents, the 

distribution and statistical analysis of a stakeholder survey, and a discussion of the 

research implications, this study attempts to provide insight into the relationships 

between BLM’s solar energy programs, federal regulations for USSEP siting on Arizona 

public lands, USSEP environmental impacts specific to Arizona, and the current opinions 

of environmental advocates.   
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Chapter II 

Review of Public Lands Solar Energy Policy Literature 

 

2.1: Introduction 

The purpose of the following literature review is to provide background on the siting 

process for USSEPs on Arizona public lands. The presence of USSEPs on public lands 

was initiated through national laws that simultaneously encouraged the BLM and other 

federal agencies to produce energy using renewable sources, and provided economic 

incentives to developers.  As the BLM received developers’ applications for siting 

USSEPs,4 it became clear that the agency needed to streamline its process for reviewing 

project applications and siting USSEPs.  Thus, a national-level Solar Energy Program and 

subsequent state-level programs were developed.  Both the national-level and state-level 

programs included environmental reviews in accordance with the National 

Environmental Policy Act (NEPA), and therefore solicited input from citizen stakeholder 

groups (BLM 2012h, p. 1-482).  Although the processes creating the BLM solar 

programs provided centralized guidance and information that streamlined the siting 

process, each application for a USSEP still requires an environmental review, plus 

payments by developers to lease BLM land. 

This chapter reviews a suite of policies, programs, and processes that currently contribute 

to the siting of USSEPs on Arizona public lands.5  The first item discussed is federal 

legislation (including authorizing laws and economic incentives) that made BLM’s siting 

of USSEPs a priority.  The second item is an explanation of BLM’s efforts to comply 

with those laws by and approving and siting USSEPs; these efforts include the 

formulation of an agency-wide Solar Energy Program and an Arizona-specific program 

for renewable energy (REN) development.  The third item is a description of the current 

                                                           
4 USSEPs are approved through right-of-way permits approved by BLM.  The permits grant developers the 

right to lease the land, and leases may last for up to 30 years.  Therefore, competition can arise between 

developers interested in the same land for USSEPs. 

 
5 This literature review is limited to major policies and programs that apply directly to Arizona BLM 

USSEP siting.  The influences on the economics, technologies, transmission, and popularity of solar energy 

are broad and inter-disciplinary; see Chapter II References for sources on more comprehensive information. 
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process for applying for and siting a USSEP on Arizona public lands.  The fourth item is 

a statement of the ways in which environmental advocates, along with other citizen 

stakeholders, may influence the siting of USSEPs.  These four items fulfill the first Study 

Objective by providing information about the history of the BLM Arizona USSEP siting 

policies, the recent developments in BLM’s solar program, the current Arizona public 

lands siting process, and the effects of stakeholder opinions on USSEPs. 

2.2: National Laws Supporting Public Lands USSEP Development  

The federal government has played a major role in encouraging and responding to the 

recent momentum for American solar energy development (McIntyre and Duane 2011, p. 

1098).  In terms of legislation, public lands solar energy development has been expedited 

through two main mechanisms.  First, authorizing legislation for BLM to prioritize the 

production of renewable energy caused the agency to work toward approving renewable 

energy (REN) projects.  Second, economic incentives have given private developers tax 

breaks, loan guarantees, and grants to make funding USSEPs possible (Timilsina et al 

2012, p. 458-460).  The authorizing legislation mandated increased availability of federal 

resources for the support of solar energy development, and the economic incentives 

encouraged private developers to build USSEPs.  Together, these two types of laws did 

indeed result in a surge in solar energy development (Timilsina et al 2012, p. 458-460).  

2.2a: Authorizing Legislation for Encouraging Solar on Public Lands 

The first major piece of nation-wide legislation encouraging USSEP development was 

Executive Order 13212, signed by President George W. Bush in 2001.  Prior to 2001, 

government studies had been conducted on the feasibility of expanding solar technology 

[specifically since the energy crisis of 1979 (Farhar et al 1979, Foreword)], but with solar 

technologies being extremely expensive in relation to other energy generation methods 

(U.S. DOE Office of Energy Efficiency and Renewable Energy 2008, p. 1), there was no 

government support of large-scale solar.  Executive Order 13212 encouraged utility-scale 

solar development by mandating that federal agencies “expedite and advance the 
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production and transmission6 of environmentally sound energy resources, and, in 

particular, cost-competitive solar energy systems at the utility scale” (Bush 2001, p.1). 

Through this statement, EO 13212 gave federal agencies the responsibility to adopt 

policies that would facilitate cost-effective ways to transmit utility-scale solar energy.  

The first step in supporting the development of large-scale solar energy was identifying 

the locations in which solar energy could best be harvested.  For the purpose of providing 

this information for future agency solar programs, EO 13212 initiated the creation of an 

inter-agency task force that was to take an inventory of the solar resources on federal 

lands (Bush 2001, p. 1).  As a result, two members of this task force, the BLM and the 

Department of Energy’s National Renewable Energy Laboratory (NREL), partnered to 

inventory the potential for producing solar and other renewable energies on western 

public lands7.  The project identified basic factors that influence quality of land for solar 

photovoltaics, concentrating solar power8, and other renewable energy technologies, and 

then calculated how much energy could be generated across the western states.  Strong 

potential was found for solar energy production on BLM land in all six states studied, 

with the southern regions of California, Arizona, and New Mexico having the greatest 

solar resources (NREL 2003, p. 13-14). The resulting BLM/NREL report, titled 

Assessing the Potential for Renewable Energy on Public Lands, identified the land that 

may best be utilized for development by the private sector.  By establishing the fact that 

high-quality solar resources were widely available on BLM lands, and by delineating the 

                                                           
6 Electricity transmission is a critical component of solar energy development.  One of the first steps in the 

process for USSEP development is the power-purchase agreement (PPA) in which a customer, typically a 

public utility company, commits to purchasing the electricity generated by the USSEP.  For the PPA to be 
feasible, electricity transmission must be feasible for the customer, e.g., infrastructure must be accessible 

[see McIntyre and Duane 2012; SEIA 2014 a)]. 

 
7 The Secretary of the Interior is authorized under the Federal Land Management Policy Act (FLPMA) to 

approve energy generation projects on public lands (94th U.S. Congress 1976, Section 501 (a) 4). With 

BLM being a DOI agency authorized through FLPMA to manage energy resources, the BLM is responsible 

for administering laws on REN production. 

 
8 Photovoltaics (PV) uses cells to convert solar energy into electricity, while Concentrated Solar Power 

(CSP) uses reflective materials to focus sunlight onto a liquid, which is heated by the sunlight and then 

transfers that heat to an additional component, such as a steam turbine, for conversion into electricity.  See 

Solar Energy Industries of America website for further information on solar technologies (seia.org). 
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most naturally productive areas for solar energy development, the study set the stage for 

future BLM actions supporting private-sector utility-scale solar development. 

With information on public lands solar energy potential from the 2003 BLM/NREL 

assessment, a quantitative goal could be set for solar energy development and use on 

public lands. Two years after Assessing the Potential for Renewable Energy on Public 

Lands was published, President George W. Bush signed the Energy Policy Act of 2005 

(EPAct), specifying: “The Secretary of the Interior should, within 10 years of enactment 

of the Act, seek to have approved non-hydropower renewable energy projects located on 

the public lands with a generation capacity of at least 10,000 megawatts of electricity” 

(109th U.S. Congress 2005, Section II).  With solar being part of the renewable energy 

equation, and with BLM being the principal DOI agency responsible for managing public 

lands energy resources, the EPAct was a call to action for BLM to develop solar energy 

facilities equipped to contribute to the 10,000 megawatt goal.9   

 

Along with setting a goal for BLM-supported REN projects, the EPAct of 2005 directed 

the designation of “energy corridors” across the West to facilitate electricity transmission 

(Bush 2005, Section 368).  These energy corridors were to be planned together by the 

Department of Interior and four other agencies, and they would service oil, gas, and 

electricity generation facilities.  As a result, the agencies involved established a plan for a 

“west-wide energy corridor” that, in theory, avoided environmentally sensitive areas and 

facilitated REN transmission.10  By ordering that an increase in solar energy generation 

be conducted in concert with the coordinated planning of transmission corridors, the 

EPAct prepared federal agencies to set a foundational infrastructure for increasing the 

generation and transmission of solar energy. 

                                                           
9 Another key piece of the EPAct was its mandate for federal agencies to coordinate a timely review of 

permits for transmission facilities (see Section 1221).  Since utility-scale facilities must distribute the 

generated electricity through transmission lines, agency coordination of transmission infrastructure is an 

essential component of REN development; the economics, politics, and environmental impacts of 

transmission should not be ignored in any discussion related to solar. 

 
10 The West-Wide Energy Corridor plan has not been finalized; it was challenged in 2009 by multiple 

organizations, and after a settlement was reached, federal budget cuts further delayed the project.  At 

present, the potential corridors are being studied, and a report of the proposed corridors is expected by 

December 31, 2014. 
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By 2005, BLM had authorizing legislation to expedite utility-scale REN energy 

development from EO 13212, an understanding of where solar resources were located 

from the BLM/NREL assessment, and a mandated production goal set by the EPAct.  

BLM’s responsibility to approve solar energy projects, however, could not in itself 

produce energy; the second half of the solar energy equation was interest and 

commitment from private developers to site USSEPs and the associated transmission 

infrastructure on public lands.   

 

2.2b: Federal Economic Incentives for Solar Energy Development 

The increases in REN generation specified by the 2005 EPAct could not have been 

expected without simultaneous interest in building REN facilities.  Therefore, legislation 

such as the EPAct of 2005 and the later American Recovery and Reinvestment Act 

(ARRA) supported development of REN projects through economic incentives.  The 

economic programs that arose from the EPAct and ARRA have been instrumental in 

increasing private-sector demand and capacity for USSEPs (Timilsina 2012, p. 456).   

 

The 2005 EPAct provided major economic incentives for solar developers, in the form of 

the Federal Loan Guarantee Program and the Renewable Energy Production Tax Credit.  

The Federal Loan Guarantee Program, administered by the U.S. DOE, helped developers 

by providing guaranteed construction loans at a much lower rate than those of private 

market loans  (Institute for Energy Research 2014). With solar energy technologies 

constantly improving, USSEPs often utilize new, more efficient technology instead of 

older, proven methods.  The use of unproven technology makes investors difficult to 

recruit (Timilsina 2012, p. 456).  By offering Federal Loan Guarantees, the U.S. 

government gave investors confidence that if technology failed, their lost money could be 

recovered; this confidence allowed for greater investment in USSEPs.  Thus far, the DOE 

Federal Loan Guarantee Program has helped to fund ten USSEPs that have reached the 

construction phase, as well as one fully operational solar power plant (Fehrenbacher 

2014).  Having been recognized as a success, the program continues to be amended and 

developed (U.S. DOE Loan Programs Office 2014). 
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A second economic incentive provisioned by the EPAct was the Renewable Energy 

Investment Tax Credit (ITC).  The ITC was originally introduced as the “Production Tax 

Credit” by the EPAct of 1992, for energy generation sources other than solar; the 2004 

Working Families Tax Relief Act of 2004 expanded the tax credit to include solar energy 

facilities (U.S. Department of Energy 2014a).   The 2005 EPAct established that the ITC 

would provide a 30-percent tax credit for both commercial and residential solar projects.  

According to industry leaders and academics, the ITC is one of the most important 

federal policy mechanisms supporting solar energy in the United States (Solar Energy 

Industries of American 2014, Timilsina et al. 2012, Renewable Energy World 2008); 

since the 2005EPAct was signed, annual U.S. solar installations have enjoyed a 

compound annual growth rate of 76 percent (Solar Energy Industries of America 2014b).  

The ITC is currently considered by solar professionals as a “cornerstone of continued 

growth in the solar industry” (Solar Energy Industries Association 2014b).11 

 

In 2009, another key group of economic incentives were signed into law by President 

Barack Obama under the American Recovery and Reinvestment Act (ARRA).  ARRA 

established the 1603 Treasury Grant Program, which built upon the ITC program by 

giving developers the option of receiving their ITC tax reductions up-front, instead of 

requiring them to wait until their taxes had been filed.  The Treasury Grant Program 

reportedly initiated solar energy investments by private, regional, state, and federal 

entities of over $76 billion (U.S. Treasury 2014, p. 1).   

 

In addition to supporting developers through the 1603 program, ARRA also funded 

$24.13 million for concentrating solar power projects, $50.67 million for photovoltaics 

                                                           

11 The ITC will decrease from 30 percent to 10 percent in 2016.  The 10 percent credit will become a 

permanent subsidy.  (Institute for Energy Research 2014).  A 10 percent subsidy is much lower than 

subsidies received by developers in most nations with successful solar programs (Timilsina 2012, p. 457), 

and it is not anticipated to provide adequate support for developers. The various expirations and changes in 

American solar economic incentives have caused uncertainty in whether a designed project will ever reach 

operation (Glennon 2010, p. 109). 
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projects, and $42.05 million for deployment of solar projects (U.S. DOE Office of 

Energy Efficiency and Renewable Energy 2013).  Further, it supported state-level 

incentives for solar.  In particular, the state of Arizona utilized ARRA funds to establish a 

loan program for REN and energy efficiency projects, and fund research related to solar 

and other REN technologies (Office of the Governor 2009, p. 2).12 

 

Another critical component of the ARRA was the allocation of funds to DOE’s Office of 

Energy Efficiency and Renewable Energy (EERE) for its Solar Energy Technologies 

Program (SETP). SETP encouraged research and development that led to lower costs of 

photovoltaics and improved energy storage in concentrating solar power (U.S. 

Department of Energy 2010, p. 1).  SETP launched two initiatives—one in 2006 and 

another in 2011—designed to commercialize large-scale solar technologies.  The 2006 

Solar America Initiative (SAI) focused on applying nascent photovoltaic technologies to 

full-scale commercial operations, with the goal of making solar-generated power cost-

competitive with conventional electricity by 2015.  The SAI featured a “PV Incubator” 

component that funded research and development aimed at the full-scale 

commercialization of photovoltaic solar technologies, as well as “Technology Pathways 

Partnerships” that supported the mass production of PV components (U.S. DOE Office of 

Energy Efficiency and Renewable Energy 2008, p. 1).   

 

In 2011, the ARRA expired; however, DOE’s solar programs continued.  EERE migrated 

the SAI to the SETP, and wrote a new initiative called SunShot. SunShot’s mission runs 

parallel to that of the former SAI objectives: to make solar cost-competitive with non-

renewable electricity sources.  It provides funding for research, manufacturing, and 

                                                           
12 Other state actions have been critical to solar energy development. Two prevalent policies in Arizona are 

the Renewable Energy Standards and Tariffs (REST) and net-metering laws. The REST set standards for 
the amount of renewable energy that public utilities must provide (Arizona Corporation Commission 2006; 

(McIntyre and Duane 2011, p. 1096); these standards dictate dynamics between the production, export, and 

import of electricity among and between states (Bi-National Electricity and Transmission Task Force 2013, 

p. 1).  Net metering establishes the prices paid by public utilities for renewable energy contributed to the 

electricity grid by individual producers (such as residential producers of rooftop solar).  Both the REST and 

net metering policies are controlled by the Arizona Corporation Commission establishes; thus, they are 

subject to political will, and have proven to be highly contentious issues (Montgomery 2013). 
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market solutions to drive down the cost of solar energy.  SunShot has funded over 350 

projects since its inception in 2011 in attempt to enable solar-generated power to grow 

from less than .05% of the current electricity supply to roughly 14% by 2030 and 27% by 

2050 (U.S. DOE Office of Renewable Energy and Energy Efficiency 2014).  With its 

allocation of funding towards the 1603 Treasury Grant program, specific solar projects, 

and EERE’s commercialization programs, ARRA has been instrumental in encouraging 

both the supply of and demand for solar energy. 

 

Overall, the EPAct and ARRA provided support to private-sector developers through 

loan guarantees, tax incentives, and grants.  Together with legislation that mandated the 

BLM to approve increased amounts of solar energy projects, the economic incentives 

created motivation for both public lands managers and private developers to expedite 

solar energy production on America’s public lands.   Not only did federal actions spur 

renewable energy development in their own right, but they also prepared states, potential 

developers, and utility companies for increased demand for materials, property, and 

infrastructure associated with solar energy.      

 

The combination of BLM’s orders to expedite USSEP approval and the economic 

incentives drove a so-called “land grab” by developers lease the best public land 

available for USSEPs (Glennon 2012, p. 111).  Beginning in 2009, developers had gained 

governmental economic support, and had begun to recognize that large swaths of public 

lands were readily available for large power generation facilities and their associated 

transmission infrastructure.  Thus, developers rushed to gain BLM’s approval for solar 

energy projects, initiating a land grab.  The land grab resulted in the submission of 365 

USSEP applications to the BLM between 2009 and 2014 (BLM 2014e).13  The interest 

from developers gave BLM the opportunity to approve projects that would generate the 

10,000MW of electricity required by the EPAct.  With BLM having no established solar 
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program, it was now up to the agency to create the organizational capacity to process 

these applications.   

 

2.3: Bureau of Land Management Solar Policies and Programs 

Amidst the “land grab” for USSEP permits, the BLM was already authorized by EO 

13212 and the EPAct to approve solar energy projects, yet the agency had insufficient 

guidelines and policies in place to address the rush of applications.  As of the 2009—four 

years after the 2005 EPAct—the BLM’s application review process included a lengthy 

environmental review of each USSEP application.  There was no centralized guidance on 

where projects should be sited, or, importantly, how to design USSEPs to mitigate 

damage to natural resources. This inefficient review process took as many as twelve 

years, and enough money to drain some USSEP projects of funding (Glennon and Reeves 

2010, p. 113). 14  With pressure from both the government and developers to approve and 

implement projects quickly, the BLM took action to streamline its solar application 

review process. 

In 2009, a standardized approval process for USSEP leases was initiated by a Secretarial 

Order from then-Secretary of the Interior Ken Salazar. Since that time, BLM has 

developed an agency-wide Solar Energy Program, as well state-specific procedures for 

reviewing and implementing USSEP applications.  The process of BLM solar application 

review not only led to the approval of multiple USSEPs, but it also caused BLM to 

identify many environmental impacts associated with solar energy development through 

the information gathering of agency staff and input and litigation from stakeholders.   

2.3a: Secretarial Order 3285 

In the effort to spur an increase in efficiency for BLM’s application review process, 

Secretary of the Interior Ken Salazar wrote the 2009 Secretarial Order (SO) 3285.  SO 

3285 outlined agency tasks for accomplishing the “timely and responsible development 

                                                           
14 The time and money taken to site USSEPs was just one of many issues associated with siting USSEPs on 

Arizona public lands in 2012; for more comprehensive information on USSEP siting issues, see Glennon 

and Reeves 2010, p. 111-139 and Timilsina et al. 2012, p. 457. 
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of renewable energy and associated transmission” (Salazar 2009, p. 1). SO 3285 

established an inter-agency Task Force on Energy and Climate Change, which was 

instructed to conduct various activities related to REN development.  Those activities 

included the following five instructions related to solar energy on public lands (Salazar 

2009, p. 1-2):  

1. Identify and prioritize specific locations in the U.S. best suited for large-scale 

solar energy 

2. Prioritize the permitting and appropriate environmental review of ROW 

applications for delivering renewable energy to consumers 

3. Develop best management practices for renewable energy projects  

4. Work with interested stakeholders to identify appropriate areas for REN 

generation 

5. Establish clear policy direction for authorizing the development of solar energy 

on public lands 

SO 3285 gave specific directions to the DOI task force for expediting the timely and 

careful review of USSEP applications.  With BLM being responsible for managing 19 

million acres of land identified for high-quality solar resources (BLM 2014f), SO 3285 

was a tall order.   

BLM addressed SO 3285 first through creating a plan for solar energy development.  

This plan, called the Western Solar Plan, established general BLM policies on USSEP 

development in the six states with the highest solar potential.  Upon the Secretary of the 

Interior’s approval of the Western Solar Plan, a formal BLM Solar Energy Program 

(SEP) was created. The BLM SEP guides the processing of all new public lands USSEP 

applications.  With a centralized program administering the general directives in the 

Western Solar Plan, the six states involved in the Plan—Arizona, California, Colorado, 

Nevada, New Mexico, and Utah—began developing state-level programs.  Arizona’s 

program, called the Restoration Energy Design Project (RDEP), has delineated siting 

issues and opportunities, stakeholder concerns, and best management practices regarding 
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USSEPs.  Through the BLM’s national SEP, Arizona RDEP, and their subsequent 

policies and regulations, BLM has established organized standards for solar energy 

development. 

2.3b: BLM’s Western Solar Plan and Solar Energy Program 

The BLM’s Western Solar Plan created a general “roadmap” for public lands solar 

energy development.   It accomplished the following items (U.S. Department of the 

Interior 2012): 

1. Established an initial group of 17 Solar Energy Zones (SEZs), areas on which 

solar energy development will be prioritized above all other ROWs. 

2. Identified 19 million additional acres of lands outside of SEZs where “well-sited 

projects” could be developed.  These lands were called Variance Areas. 

3. Eliminated 78 million acres of BLM lands from USSEP development 

4. Outlined a process for stakeholders to propose new or expanded SEZs. 

5. Offered incentives for development within SEZs such as “faster and easier 

permitting, suggested strategies for mitigating environmental impacts, and 

economic incentives”. 

6. Delineated an agency-wide process for identifying if and when USSEPs should be 

sited outside of the SEZs, and the protocols they must follow. 

7. Identified best management practices for the responsible design and construction 

of USSEPs. 

8. Outlined a basis for planning mitigation of negative environmental impacts of 

solar energy development. 

 

The accomplishments of the Western Solar Plan supported the mandates from the 2009 

SO 3285 by identifying specific locations for USSEPs, streamlining the permitting 

process, listing best management practices for USSEP development, engaging 

stakeholders in the siting process, and providing guidelines for BLM policies for solar 

energy generation.  Not only did the plan guide BLM staff, but it also informed 

developers where proposed projects could be located, and which design features would 



33 
 

be favored in the application review process.  Figure 2.1 depicts the SEZs, Variance 

Areas, and lands excluded from consideration on BLM Arizona lands. 

 

Figure 2.1. BLM Arizona SEZs, Variance Lands, and Lands Excluded from USSEP ROW 

permits, as chosen in the Western Solar Plan (Bureau of Land Management 2012h). 

Although the Western Solar Plan accomplished several BLM objectives, it did so at a 

regional, not local, scale.  Local laws and relationships were not considered in detail; 

accordingly, the 17 identified SEZs were not defined as lands on which USSEPs would 

automatically be approved, but would require a local-level environmental review. BLM 

recognized that best management practices and stakeholder concerns would differ across 

the six states involved in the Western Solar Plan.  Therefore, state-level programs were 

initiated to standardize BLM solar policies at a smaller scale.  
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2.3c: BLM Arizona Restoration Design Energy Project 

In Arizona, the state-level solar program is called the Restoration Design Energy Project 

(RDEP).  To formulate RDEP, BLM utilized the policies established by the Western 

Solar Plan to further delineate where USSEPs should and should not be sited in Arizona. 

15   RDEP used a process parallel to that of the Western Solar Plan, assessing the potential 

environmental impacts, best management practices, and stakeholder concerns specific to 

the state.  The RDEP assessment differed, though, in its geographic scope—it occurred 

for lands throughout the state, not for BLM lands only. This means that although RDEP 

could not authorize any projects on non-BLM lands, it did explore the challenges and 

opportunities associated with siting USSEPs on those lands. 

The Arizona RDEP resulted in one additional SEZ that would be added to those from the 

Western Solar Plan, plus 25,360 acres of new land prioritized for developing both solar 

and wind projects. These areas were called Renewable Energy Development Areas 

(REDAs). 16  REDAs were located the “variance areas” identified by the Western Solar 

Plan; they are identified as not uniformly meeting all siting criteria, but containing some 

isolated areas ideal for REN projects.  Like SEZs, REDAs did not call for automatic 

approval of any project, but were identified because REN projects sited there expected to 

be confronted with relatively few anticipated resource conflicts. 

 

Certain site characteristics were identified through the RDEP environmental review 

process as important criteria for REN project sites. Those siting criteria included the 

amount of new transmission infrastructure needed to transport the project’s generated 

electricity; whether or not previously-disturbed lands comprised the project site; and the 

project’s anticipated impacts on water quantity and quality (BLM 2013a, p. 1-2). 

 

                                                           
15 The RDEP identified areas for not only USSEPs, but also for wind projects.  The RDEP process did not 

include separate components for solar and wind. 
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In light of those siting priorities, REDAs were chosen that fulfilled the following criteria 

(BLM 2012f, p. 2-42):  

 Within five miles of existing or soon-to-be-developed transmission lines, utility 

corridors, and areas of high electricity demand 

 Within 20 miles of incorporated cities  

 Characterized as “disturbed” land where resources have already been degraded 

 In addition, various design features and best management practices were listed as 

requirements for USSEPs on Arizona BLM lands (BLM 2012g, Appendix B, p. 

54).  

Water resources were such a high concern in the RDEP process that the published maps 

of the REDAs are organized according to Water Protection Zones, classifications 

assigned to the stringency of regulations for water use17.  Figure 2.2 shows the Arizona 

REDAs. 

                                                           
17 More information on Water Protection Zones can be found in Chapter III, Analysis 1 of this document. 
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Figure 2.2. BLM Arizona’s Renewable Energy Development Areas (color-coded 

according to Water Protection Zones) (BLM 2012f, p. 2-44).   

 

* Note: “Alternative 6” refers to the chosen course of action by BLM in the RDEP 

environmental review process.  BLM considered six alternatives; see the 2012 Final 

RDEP EIS for details (BLM 2012g). 

 

In addition to the REDAs established on BLM lands, the RDEP also made suggestions 

for solar energy project sites on non-BLM-administered land in Arizona.  BLM is not 

authorized to approve permits for projects in these areas, but since the lands were 

considered in the environmental review, the map is useful for predicting the locations of 

non-BLM solar energy facilities.  Figure 2.3 depicts BLM’s determination of optimal 

sites for renewable energy development. 
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Figure 2.3. Renewable Energy Development Areas on non-BLM lands in Arizona (color-

coded according to their Water Protection Zones) (BLM 2012f, p. 2-45). 

* Note: “Alternative 6” refers to the chosen course of action by BLM in the RDEP 

environmental review process.  BLM considered 6 alternatives; see the 2012 Final EIS 

for details (BLM 2012f). 

 

Through building upon the framework established by the Western Solar Plan, BLM 

Arizona’s RDEP identified issues, opportunities, and best management practices 

associated with REN projects in the state.  It explicitly showed solar energy companies 

and concerned citizens the areas in which USSEPs would be permitted on Arizona BLM 

lands, the laws and policies that would need to be adhered to throughout the solar energy 

development process, and the actions that could be taken to mitigate negative effects on 
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the environment.  It streamlined the USSEP application review process by delineating 

standards for design and siting, as well as laws and regulations that must be followed by 

developers.  These standards are now followed as each USSEP is sited on BLM Arizona 

lands. 

2.4: Current BLM Arizona USSEP Siting Process 

The current process for siting USSEPs on Arizona BLM lands is guided by the Western 

Solar Plan and the Arizona RDEP; it is also regulated by other existing laws.  The major 

law guiding the current environmental review process is the National Environmental 

Policy Act (NEPA).  Through compliance with NEPA and its associated regulations 

established by DOI and the Council of Environmental Quality (BLM 2013b, p. 1-1), 

USSEP developers gain permission to construct USSEPs through leasing a Right-of-Way 

(ROW).  A ROW lease authorizes a developer to construct or operate a project “over or 

through” public lands (BLM 2012i).  The ROW lease agreement includes plans for 

USSEP construction, maintenance, and decommission, as well as conditions for 

compensating BLM for the use of land.  The process for obtaining a ROW involves initial 

screening by BLM and cooperating agencies, an environmental review, and compensation 

for costs incurred to BLM.   

 

The first step for a USSEP developer in obtaining ROW permit is submitting a short 

application, which includes a project description, location, and possible environmental 

impacts.  BLM utilizes the information established by the BLM SEP and Arizona RDEP 

on SEZs and REDAs to determine whether the general project location and design are 

appropriate.  If the project passes the initial screening process, then the developer must 

submit a comprehensive Plan of Development and a $50,000 processing deposit.  The 

BLM Field Office Manager then reviews the Plan of Development. If the plan is deemed 

adequate for official agency review, it is given to a contracted engineer, the Department 

of Defense, the Arizona State Historic Preservation Office, and the affected Native 

American tribes, who review the application for potential conflicts.  The applicant is then 
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given 30 to 60 days to resolve the conflicts stated by the other parties (University of 

Michigan School of Natural Resources and the Environment 2010, p. 1-7).18   

 

After the USSEP developer has revised its application per agency recommendations, the 

BLM State Office decides whether the Plan of Development is approved for 

environmental review.  If the project does qualify for environmental review, then the 

BLM assesses its potential impacts on the natural, cultural, social, and economic 

resources associated with the project construction, operation, and decommission. The 

environmental review must comply with NEPA and the associated agency regulations for 

its implementation.19  The NEPA structure necessitates that BLM choose from a suite of 

potential actions, such as approving the permit exactly as written, approving the permits 

with certain changes, or denying approval of the permit.   The environmental review 

guides BLM’s decision on approval or denial of the USSEP project.  The final decision 

regarding BLM’s chosen action is signed by the Secretary of the Interior, and is published 

as a Record of Decision (ROD).  If the decision is made to construct the USSEP, the 

developer is issued permission to lease the ROW through a Notice to Proceed.20 

 

If the ROW is granted to the USSEP applicant, then the developer must comply with 

BLM in four ways.  Firstly, the developer must submit a bond that guarantees payment 

for site reclamation activities after decommission.  The amount of the reclamation bond 

varies, and is based on the predicted cost of facility removal and land reclamation.  

Secondly, routine fees must be paid for renting the land.  These fees are based on fair 

market value for the land, and are charged for all ROW permits21.  Thirdly, the USSEP 

developer must provide money or activities that mitigate the environmental impacts of 

the USSEP (BLM 2012b, p. 6).  Mitigation of environmental impacts depends on the 

                                                           
 
19 A USSEP environmental review may follow the process of an Environmental Assessment or an 

Environmental Impacts Statement, depending on BLM’s determination of the predicted severity of its 

environmental impacts. 

 
20 See BLM 2012i for a simple flowchart of BLM’s ROW permitting process. 

 
21 See BLM Arizona 2010-2015 rental rates according to “zones” established by land value: 

http://www.blm.gov/pgdata/etc/medialib/blm/wo/MINERALS__REALTY__AND_RESOURCE_PROTEC

TION_/cost_recovery.Par.14041.File.dat/SolarRentalSchedule-2010-2015revised122010.pdf  

http://www.blm.gov/pgdata/etc/medialib/blm/wo/MINERALS__REALTY__AND_RESOURCE_PROTECTION_/cost_recovery.Par.14041.File.dat/SolarRentalSchedule-2010-2015revised122010.pdf
http://www.blm.gov/pgdata/etc/medialib/blm/wo/MINERALS__REALTY__AND_RESOURCE_PROTECTION_/cost_recovery.Par.14041.File.dat/SolarRentalSchedule-2010-2015revised122010.pdf
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region in which the USSEP is located.  Standardized mitigation strategies are still being 

developed, with the Dry Lake region in Nevada having completed the first fully-

developed Regional Mitigation Strategy (BLM Solar Energy Program 2014).   Finally, 

developers need to compensate BLM staff for conducting monitoring inspection on the 

project’s compliance with the ROW agreement.   

 

The BLM Arizona USSEP siting process includes multiple written applications, an 

environmental review, monetary and/or project-based costs to the developer.  Although 

the siting process has been streamlined by the availability of information and guidelines 

established in the BLM’s Solar Program and the Arizona RDEP, USSEP siting remains 

complex, time-consuming, and potentially expensive for developers.   

 

2.5: Stakeholder Influence on Public Lands USSEP Siting 

In accordance with NEPA, the BLM Arizona USSEP siting process includes multiple 

opportunities for stakeholder input.  The NEPA process for any major governmental 

decision requires that the agency make available three activities for stakeholders.  First, 

stakeholders help BLM to identify issues related to the project during a Scoping period.  

Second, the public may provide opinions on BLM’s draft assessment of environmental 

impacts during a public comment period. Third, stakeholders may litigate against the 

final action chosen by BLM (called Record of Decision, or ROD).  BLM solar 

environmental reviews that have been litigated by citizen stakeholder groups have greatly 

affected the outcome of the projects, either by altering their design, or delaying the 

project [as illustrated by environmentalists’ pressures that resulted in the downsizing 

(Woody 2011) and delaying (California Deserts District 2011) of the Ivanpah Solar 

Electric Generating System Project]. 

 

The BLM SEP and the Arizona RDEP both followed NEPA. Therefore, BLM was 

responsible for soliciting stakeholder input during Scoping to identify potential issues 

associated with siting USSEPs, to study and report on the potential environmental 

impacts of USSEPs, solicit and respond to comments from the public about the 

environmental impacts study, and to publish an official decision about where USSEP 
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development would be encouraged and discouraged, based on the environmental impacts 

statement and public input (BLM 2012d, p. 1-482).   As such, the program documents 

corresponding to those programs (available online) include records of anticipated USSEP 

environmental impacts as well as stakeholder input.   

Citizen stakeholders can influence the USSEP siting process not only through changing 

the decisions made pertaining to project implementation, but also through slowing the 

project approval process.  Since the BLM is lawfully obligated to respond to each 

comment submitted during the public comment period, the number of comments 

submitted can greatly affect the agency’s ability to respond to comments and move to the 

next phase of the environmental review.  Moreover, litigation on the Record of Decision 

can cause a complete stall in project implementation.  Therefore, it behooves the BLM to 

understand and address potential stakeholder opinions as early in the environmental 

review process as possible, prior to actions that challenge the project and require time and 

money to overcome. 

2.6: Chapter Summary 

With the help of federal legislation, economic incentives, and BLM policy developments, 

the development of large-scale solar energy undergone dramatic growth within the past 

decade.  Authorizing legislation such as EO 13212 and the EPAct of 2005 gave BLM the 

responsibility of expediting the approval of public lands USSEPs, while economic 

incentives outlined in the EPAct and the ARRA spurred demand from developers for 

large swathes of land on which to construct USSEPs. 

BLM addressed the need to quickly approve USSEPs by creating a Solar Energy 

Program, complete with a Western Solar Plan that provided basic guidelines for USSEP 

siting and design, as well as an Arizona-specific RDEP.  The processes for developing 

BLM’s SEP and RDEP siting programs resulted in Solar Energy Zones and Renewable 

Energy Development Areas, in which USSEP development is currently prioritized by the 

agency; as well as Exclusion Areas, where USSEPs will not be considered.  The BLM 

has now documented the anticipated environmental impacts, the best management 

practices, and the agency’s required design features for USSEPs on Arizona public lands.  

The effort to expedite the siting of USSEPs gave rise to official regulations and 
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prioritizations that are accessible to both project developers and other public lands 

stakeholders. 

 

Major conclusions made through the literature review pertaining to Study Objective 1 

included the following:  

 

1. The demand for USSEP development on public lands stemmed from mandates for 

BLM’s approval of USSEPs, as well as from private-sector demand for USSEP 

development. Federal legislation has supported both the BLM and developers in their 

efforts to generate large-scale solar energy. 

 

2. The BLM’s mandate to approve USSEPs led to its agency-wide Solar Energy Program 

(SEP) as well as its Arizona Restoration Design Energy Program (RDEP).  The Arizona 

RDEP established requirements for siting USSEPs on Arizona public lands, and it also 

documented potential USSEP environmental impacts on lands throughout the state. 

 

3. BLM’s solar energy programs were created through NEPA-compliant environmental 

reviews, and individual NEPA reviews will be conducted for each new project. As a 

result, BLM’s current siting policies include regulations and best management practices 

for mitigating negative environmental impacts.  In addition to complying with 

environmental requirements, USSEP developers must pay fees associated with leasing a 

ROW.   

 

4.  Citizen groups have the opportunity to influence each potential USSEP through the 

environmental review process.   They may participate at BLM public meetings, 

submitting comments on draft environmental reviews, and litigating BLM’s decisions, 

and their opinions may affect the project locations, design, and timing.  Partly as a result 

of their participation, new technologies and designs for USSEPs have been developed for 

mitigating environmental impacts. 
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Stakeholder actions associated with support or non-support of USSEPs may prove a 

driving force in the success of BLM’s solar programs.  For this reason, the potential 

impacts of USSEPs specific to Arizona, as well as the current opinions of stakeholders 

regarding those impacts, should be understood.  The study of current views of individuals 

and groups can result in information about which groups are likely to oppose USSEPs, 

and for which reasons they may oppose USSEP development.  This information may be 

used for addressing environmental concerns before litigation detracts from the economic 

and temporal resources available for deploying USSEPs. 
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Chapter III 

Content Analysis of General Environmental Concerns: BLM Arizona’s RDEP EIS 

 

3.1: Introduction 

The 2013 Environmental Impact Statement (EIS) for the BLM’s Restoration Design 

Energy Project (RDEP) contains an environmental review of the anticipated impacts 

caused by renewable energy facilities in the state of Arizona.  In terms of solar energy 

development, the EIS review resulted in the designation of lands that were compatible, 

non-compatible, and potentially compatible with USSEP development.  The areas 

deemed compatible were Renewable Energy Development Areas (REDAs) for solar 

and/or wind projects, and a Solar Energy Zone (SEZ) for solar projects only. While the 

agency usually only considers BLM lands in EISs, lands across the state were assessed 

for environmental impacts in the RDEP EIS (BLM 2013, p. 1-2).22  Therefore, the RDEP 

EIS provides a broad base of information about the environmental impacts of USSEPs in 

the state of Arizona. 

 

In addition to containing information about USSEP impacts, the RDEP EIS serves as a 

reference document for some concerns of stakeholders from the government, scientific, 

industry, and citizen sectors.  Information and opinions contributed to the EIS came from 

existing knowledge of BLM resource specialists, contributions of data and expertise by 

other state and federal agencies, and facts from relevant literature, environmental and 

energy professionals, members of conservation groups, and unaffiliated concerned 

citizens (BLM 2012, p. 4-2).   

 

The BLM was required by the National Environmental Policy Act (NEPA) (91st U.S. 

Congress, 1969) to solicit input from citizen stakeholders by holding public meetings, 

soliciting written input to the draft version of the EIS, and providing a written reply to 

each of the substantive comments made. The written public comments, which are 

analyzed in this document, pertain to the Draft EIS. BLM staff were required to consider 

each of the substantive comments, and, if appropriate, incorporate them into the Final EIS 

                                                           
22 The RDEP EIS did not, however, include Tribal lands. 
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[i.e., the final report on environmental impacts and decisions for USSEP siting (91st U.S. 

Congress, 1969)].  The Final EIS contains, verbatim, all public comments from the Draft 

EIS, as well as BLM’s responses, summaries and statistics on public comments, and 

BLM’s application of those comments into the environmental review.  

 

This chapter contains two separate content analyses of the BLM Arizona RDEP EIS.  

Analysis 1 is a qualitative content analysis meant to provide a general understanding of 

the impacts of USSEPs, the legislative limits to those impacts, and the concerns of 

stakeholders who commented on the EIS; it pairs the environmental impacts and 

associated legislation listed by BLM with the public comments relating to those impacts.  

Analysis 2 contains a quantitative content analysis of the individual comments submitted 

by stakeholders associated with those environmental concerns, as well as with concerns 

regarding BLM’s procedures for of this EIS. Analysis 2 evaluates which stakeholder 

groups were concerned with which environmental and procedural issues.   

 

The temporal and procedural contexts of the environmental impacts analysis and its 

associated stakeholder comments on the RDEP Draft EIS should be considered when 

interpreting the analysis results.  The temporal context is defined by a time in which no 

USSEPs were yet operational in Arizona, and their local impacts were not fully 

predictable. Therefore, neither BLM’s stated potential environmental impacts, nor the 

corresponding stakeholder comments, can be said to be comprehensive.  Within the 

procedural context of the EIS, the public comments were submitted in response to the 

Draft EIS released in February 2012, and were used to inform the analysis and decisions 

of the Final EIS published in October 2012.  Thus, many of the public concerns reported 

were from February 2012, and many of those concerns were mitigated through BLM 

recommendations made in the October 2012 Final EIS and the Secretary of the Interior’s 

decisions in the January 2013 Record of Decision. Therefore, the concerns present in the 

RDEP Draft EIS may not represent the current stakeholder concerns. 

  

Analyses 1 and 2 were not meant to provide comprehensive information on every USSEP 

siting issue; they were meant to provide familiarization with general environmental 
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impacts of USSEPs in Arizona, to identify existing regulations that limit on those 

impacts, and to gauge which aspects of the USSEP siting process could potentially be 

important to stakeholder groups.   

 

3.2: Analysis 1:  Potential Impacts of USSEPs on Arizona Public Lands 

The RDEP Final EIS reports the expected USSEP environmental impacts and the public 

comments, but it does not organize the stakeholder comments into the same groups as the 

24 resources in the environmental analysis. To better understand how public concerns fit 

into the context of environmental impacts of USSEPs, Analysis 1 was conducted.  

Analysis 1 pairs BLM’s reported USSEP environmental impacts with the stakeholder 

comments on problems or actions related to mitigating those impacts, as well as current 

regulations supporting the control of the environmental impacts. 

 

3.2a: Analysis 1 Methods 

The following report is a manual content analysis that combines information from 

Chapter 3, Chapter 4, and Appendix G of the BLM’s RDEP Final EIS.  Chapter 4 

includes the anticipated environmental impacts of USSEPs; Chapter 3 lists the existing 

legislation that will limiting those impacts; and Appendix G contains the 198 substantive 

public comments submitted to the Draft EIS regarding solar energy development in 

Arizona.  Analysis 1 selected parts of Chapter 3, Chapter 4, and Appendix G to present 

the impacts and concerns associated with the 24 resources that BLM was responsible for 

analyzing for the Arizona RDEP.  

 

The Results of Analysis 1 is grouped into 24 sections—one for each of BLM’s managed 

resources.  Each section comprises four sub-headings: General Environmental Impacts, 

Specific Concerns Submitted during the Public Comment Period, Existing Limits on 

Adverse Impacts, and Unavoidable Adverse Impacts. 

 General Environmental Impacts describes BLM’s report of the potential 

impacts of USSEPs on natural and cultural resources in Arizona. 

 Specific Concerns Submitted during the Public Comment Period summarizes 

the public comments from Appendix G of the EIS related to the resource at hand. 
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 Existing Limits on Adverse Impacts lists the laws and regulations reported in 

the EIS to which BLM must comply that could limit the USSEP impacts on the 

resource.  The extent to which regulatory controls limit impacts differ for each 

resource.23   

 Unavoidable Adverse Impacts states the impacts that, regardless of regulations, 

are anticipated to result in adverse effects.  These are associated with inevitable 

activities such as clearing of vegetation and building vehicle access roads.24   

 

The analysis below (Section 2. 1) states information taken directly from the RDEP Final 

EIS; although this information is recent and relevant, it should not be interpreted as a 

complete or current review of the environmental impacts, regulations, or public concerns 

associated with USSEPs. 

 

3.2b: Analysis 1 Results 

1. Air Quality 

General Environmental Impacts: According to the RDEP Final EIS, the main impacts 

on air quality caused by solar energy facilities concern particulate matter.  During site 

preparation for solar power plants, the land may be cleared, graded, cut, or filled.  Also, 

vegetation may be removed and soil may be loosened, resulting in an increase in airborne 

particulate matter. After sites have been prepared and construction of the facilities are 

underway, less dust will probably be created, but vehicle traffic and site maintenance 

may continue to cause terrestrial materials to become airborne.  (BLM 2012, p. 4-9).  The 

fugitive dust may limiting the health of on-site workers, residents of nearby communities, 

and animal species on the site by infiltrating the lungs. Dust may also reduce visibility 

around the project site.   

 

Concerns Submitted During Public Comment Period:  Specific comments regarding 

air quality were that the BLM’s air quality analysis was too general, and that fugitive dust 

                                                           
23 See the RDEP’s “Appendix B, BMPs” for mitigation measures (BLM 2012). 
24 These are listed in a table of “Unavoidable Adverse Impacts” (BLM 2012, p. 4-194). 
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caused during facility construction would decrease nearby air quality, especially in 

proximity to sites located in windy areas. 

 

Existing Limits on Adverse Impacts: There are federal standards for air quality, which 

are based on the amount of certain harmful substances, or criteria pollutants, in the air.  

The Clean Air Act, which is the primary guideline for air quality control in the U.S., lists 

carbon monoxide, lead, nitrogen dioxide, carbon dioxide, ozone, and particulate matter as 

criteria pollutants.  The Environmental Protection Agency (EPA) has set National 

Ambient Air Quality Standards (NAAQS’s) that monitor and regulate the amount of 

criteria pollutants.  Areas are classified as Class I, II, or III Airsheds according to the 

amount of criteria pollutants present, with Class 1 having the most stringent air quality 

standards.   

 

Each state, including Arizona, has a plan for implementing the Clean Air Act, and solar 

energy projects will need to conform to that plan (RDEP Final PEIS, p. 3-4).  Individual 

studies of proposed solar facility sites would, by law, undergo tests for whether the 

facilities would exceed the allowable standards at any phase of the facility construction, 

site preparation, or maintenance.   

 

BLM would need to be especially sensitive to maintaining low levels of particulate 

matter in or near Class 1 airsheds.  The dust caused by solar energy development would 

may pollute nearby Class 1 airsheds; therefore, BLM will need to plan for design features 

or site locations that do not interfere with Class 1 areas.  Figure 3.1 displays map of 

Arizona’s Class 1 airsheds.  
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Figure 3.1. Class 1 airsheds in Arizona (BLM 2012, p. 3-6). 

 

Unavoidable Adverse Impacts: Fugitive dust will be generated during the site 

preparation and construction phases of solar energy generation facilities. 

 

2. Cultural Resources 

General Environmental Impacts: According to the RDEP Final EIS, “The primary 

concerns regarding impacts on cultural resources are the loss of physical integrity or the 

diminishment of the informational, historical, cultural, or other values that make them 

eligible for the [National Register of Historic Places] or that are the basis for scientific 

research, traditional cultural use, or public education” (BLM 2012, p. 4-19).  

 

Detailed surveys for cultural resources have only been conducted on 6.7 percent of BLM 

land (BLM 2012, p. 3-10).  The likelihood is extremely high that cultural resources will 
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be present on solar energy generation sites; BLM estimates that 3,012 individual 

specimens will be found the land identified in the RDEP Final EIS as Renewable Energy 

Development Areas (REDAs).  This estimate is based on land that has been surveyed in 

Arizona, where an average of one cultural site has been located for each 59.5 acres 

surveyed.  However, it is likely that the “1:59.5-acre” estimate is high, because it is 

biased toward sites that have already been surveyed because of the fact that they contain 

known resources.  Thus, solar energy generation sites may contain a lower rate of cultural 

resources than the official BLM estimate; for example, the survey for three potential solar 

sites in Arizona resulted in an average of only one cultural site per 459 acres (BLM 2010, 

p. 3-11). 

 

Solar energy generation facilities may negatively impact cultural resources physically, or 

the setting of the resources may be interrupted visually or aurally.  The specimens may be 

directly damaged or destroyed by the clearing, excavation, or grading of sites, or they 

may be exposed by changes in topography, water flow patterns, erosion, or contaminant 

spills.  The visual and aural settings of the resources may be disrupted by the change in 

visual landscape as the project is constructed and maintained.   

 

Susceptibility of cultural resources may depend on prehistoric or historic land use 

patterns, the nature and eligibility status of recorded cultural resources, presence of other 

cultural resources near the sites, location of proposed construction on the site, and 

proximity to urban settings.  In addition, because humans have historically gravitated 

toward areas of water availability, the likelihood of cultural resources occurring in 

current or historic floodplains and drainages is high.  The technology utilized for solar 

energy generation may also effect the discovery or damage of cultural resources; facilities 

that extract water on-site will cause the water table to drop, therefore encouraging erosion 

of soil and exposure of resources (BLM 2012, p. 4-23). 

 

Concerns Submitted During Public Comment Period: Some comments pertained to 

site sensitivity.  Dry lake beds and washes are probable locations for cultural resources, 

and it was suggested that these areas be excluded from REDAs.  Another point made was 
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that renewable energy facilities may incur more damage to cultural resources than other 

types of land degradation such as agriculture; since energy facilities compact soil at a 

greater depth than agricultural practices do, resources are more likely to be destroyed by 

energy generation facilities. 

 

An area of concern for Indian tribes was the treatment of cultural resources.  Certain 

groups such as the Colorado River Indian Tribes consider it taboo to remove cultural 

resources from their place of discovery.  Specific locations of concern were the Black 

Mesa area and the Four Sacred Mountains of the Apaches: Mount Baldy, the San 

Francisco Peaks, Sierra Madres, and Mount Graham. 

 

As a result of comments from the public, the Sears Point recreation area, the Eagle Tail 

Wilderness Petroglyph Site, the Harquahala Peak Smithsonian Observatory, and the 

Painted Rocks area were excluded from consideration as REDAs, because of the high 

concentrations of culturally significant petroglyphs, rock formations, and sacred sites. 

 

Existing Limitations on Adverse Impacts: 

Each solar energy facility site will need to be surveyed in detail for the presence of 

cultural resources.  According to the National Historic Preservation Act, identification 

and evaluation of resources on site must be recorded (BLM 2012, p. G-46).  Although the 

RDEP EIS listed some previously identified cultural resources, such as train tracks, 

historic trails, and significant military objects (BLM 2010, p. 3-21), additional 

inventories will need to be made at each future proposed site.  Another law that must be 

complied with is the Native American Graves Protection and Repatriation Act, which 

protects tribal resources and sacred tribal practices (BLM 2012, p. G-46).  Resources that 

are found during site surveys will be evaluated, and if they meet standards of the National 

Register of Historic Places, will be, if possible, conserved and recorded (BLM 2010, p. 3-

11). 
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Unavoidable Adverse Impacts: No unavoidable impacts were listed for cultural 

resources, because it is technically possible to identify the existing resources prior to 

damaging them. 

 

3. Oil, Mineral, and Gas Resources 

General Environmental Impacts: There are two major ways in which energy 

production and mineral extraction may be affected by the construction of solar energy 

projects in Arizona: land being made physically unavailable as a result of use by solar 

energy facilities or transmission lines, and limitations being placed on exploration, 

extraction, and other practices on or nearby project sites.  Factors that may decrease the 

amount of locatable or salable minerals extracted, or oil or gas production, may include 

the following: permitting, regulatory policy, public perception and concerns, travel 

management, transportation, proximity to sensitive areas, low commodity prices, taxes, 

and housing and other necessities for workers (BLM 2012, p. 4-30).   

 

Although no mineral, oil, or gas leases have been affected by identifying the REDAs, 

BLM does have the authority to withdraw land from resource extraction activities if a 

solar energy project or transmission line were to be sited on leasable or saleable land.  

Lands withdrawn from availability for resource extraction would not be able to be 

explored or mined (BLM 2012, p. 4-31). 

 

Few areas were proposed for REDAs that contained high amounts of known mineral or 

oil and gas resources.  One area, the Holbrook Basin, was removed from consideration 

for REDAs because of its high potential for potash extraction (BLM 2012, p. 4-31). 

 

Concerns Submitted During Public Comment Period: There were no comments 

submitted about concerns for oil, mineral, and gas resources being affected by USSEPs; 

the only comments regarded suggestions for the use of former mine sites.  Some 

commenters stated that abandoned mines, being already degraded, could make excellent 

sites for solar energy projects.  One proposed mine was the Black Mesa Mine.  Other 
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commenters, however, stated that the cost and effort of cleaning up toxic tailings piles for 

site preparation may overcome the benefits of a solar energy facility. 

 

Existing Limitations on Adverse Impacts: There are few limitations on how much land 

the BLM may withdraw from resource extraction.  No laws currently grant lessees the 

right to renew their leases, or to acquire new leases, if BLM designates a site for solar 

energy development. 

 

Unavoidable Adverse Impacts: Solar energy projects and transmission lines are 

essentially incompatible with mineral, oil, or gas extraction, and any area that obtains a 

Right-of-Way permit for an energy facility would prevent exploration or development of 

those resources (BLM 2012, p. 4-194). 

 

4. Environmental Justice 

General Environmental Impacts: Addressing environmental justice involves evaluating 

whether adverse human health effects would occur at a significantly higher rate in 

minority or low-income communities than in other communities.  Solar energy projects 

may incur disproportionate rates of adverse circumstances in low-income or minority 

communities if the following situations would occur: reduced income or employment, 

impediments to economic development, or high rates of health and safety risks to those 

communities. 

 

The areas of concern for Environmental Justice issues are the low-income or minority 

communities within the planning area.  For the RDEP, the planning area was the entire 

state of Arizona, not including tribal lands.  The only counties in Arizona that qualified as 

minority populations (according to the Council of Environmental Quality) were Yuma 

and Santa Cruz (BLM 2012, p. 4-36). There are, however, some tribal areas—namely 

Apache and Navajo Counties—located adjacent to proposed REDAs. 

 

Concerns Submitted During Public Comment Period: Some residents of tribal 

communities were concerned that Native American land was not considered for the 
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RDEP planning area.  Some tribal members stated that the lack of inclusion could prevent 

their communities from gaining the economic benefits of hosting solar energy generation 

facilities (BLM 2012, Appendix G).  No low-income communities were listed in the 

planning area.   

 

Individual comments pertaining to environmental justice voiced concerns about negative 

impacts on schools and other public services, the threat of damage or vandalism and 

general decreased quality of life for residents of nearby population centers. 

 

Existing Limitations on Adverse Impacts: Executive Order 12898, Federal Action to 

Address Environmental Justice in Minority Populations and Low-Income Populations, 

requires federal agencies to “recognize and address disproportionately high and adverse 

human health or environmental effects of its programs, policies, and activities on 

minority and low-income populations” (BLM 2012, p. 4-35).  No details on directions for 

addressing these adverse effects were stated, but each solar energy project will have to 

undergo an environmental justice assessment. 

 

Unavoidable Adverse Impacts: None were listed in the RDEP Final EIS; it is not 

certain that any solar energy project will incur disproportionately negative effects on 

minority or low-income communities. 

 

5. Fish and Wildlife 

General Environmental Impacts: There are many ways in which to assess impacts on 

fish and wildlife because of the complex interactions that may occur on the organic and 

inorganic components of ecosystems as a result of solar energy projects.  In the RDEP 

EIS, BLM did not consider effects to be significant unless they would decrease a species’ 

population to a number below the ecosystem’s established carrying capacity.  BLM 

specifically studied the following potential negative impacts on fish and wildlife (BLM 

2012, p. 4-37): 
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 “Disturb, fragment, or eliminate habitats, food supplies, cover, breeding sites, 

and other habitat components necessary for population maintenance or used 

by any species to a degree that would lead to substantial population declines. 

 Disturb or eliminate seasonally important habitat (e.g., critical for 

 overwintering or successful breeding) to a degree that would lead to 

substantial population declines. 

 Interfere with a species movement pattern to a degree that would lead to 

substantial population declines. 

 Cause impacts specific to aquatic species and their habitats, including the 

following: Increased sediment loading in waters containing sediment-

intolerant fish species, loss of recruitment, stress, habitat alteration, and 

habitat loss. 

 Changes to habitat that make it nonfunctional for select species or more 

conducive to competitive species. 

 Reduce or eliminate streamside cover, leading to increased temperatures, 

stress, reduced productivity, and impacts on food webs. 

 Actions that alter important water quality parameters, including pH, dissolved 

oxygen, temperature, hardness, alkalinity/salinity, and turbidity. 

 Deplete water supply leading to loss of physical habitat, changes in water 

quality, sediment accumulation, habitat alteration, loss of habitat complexity, 

or food source reduction.” 

 

The construction phase of solar facility development is likely to incur the greatest 

amounts of consequences to fish and wildlife, because of the large amount of surface 

material that would be disturbed; however, the operation, maintenance, and site 

deconstruction phases would cause similar disturbances.  Particularly vulnerable species 

include those with limited mobility or which inhabit underground burrows or nests, 

aquatic species whose habitat would be completely removed or affected by influxes of 

sediment, migratory birds that would lose forage or nesting habitat, and big game species 

that may be forced to change their habitats to avoid the project site (BLM 2012, p. 4-40).  

Construction may cause the following negative implications to fish and wildlife: 
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 Direct harm or killing 

 Habitat destruction, fragmentation, or increased habitat edges 

 Stressors that negatively affect the animal’s health 

 Increases in noxious weeds 

 Attraction of additional predators as a result of human food and waste 

 Disturbance from fugitive dust 

 Exposure to terrestrial or aquatic contaminants 

 Increased potential for outbreak of fire 

 Changes in hydrological dynamics 

 Disturbance from artificial lighting on site 

 Changes in amount of water available to the ecosystem 

 

The severity of consequences to fish and wildlife would depend on the season in which 

the disturbance occurred, the amount of habitat lost or fragmented, and the value that the 

habitat initially had to the population (BLM 2012, p. 4-40). BLM also published a chart 

listing expected area of disturbance for certain populations of concern on page 46 of 

Chapter 4 in the Final EIS. 

 

In the alternative chosen by the BLM, the agency decided to exclude certain areas from 

designation as REDAs that were determined to be sensitive fish or wildlife habitat.  The 

determinations were recommended by the Arizona Game and Fish Department, which 

assigned the land within the planning area categories according to their “conservation 

value” for fish and wildlife in its Species Habitat Conservation Guide (BLM 2012, p. 4-

44).  The areas identified by the Arizona Game and Fish Department as important 

conservation areas are displayed in Figure 3.2: 
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Figure 3.2. Arizona Game and Fish Department’s delineation of lands with high 

conservation priority, overlain with BLM-administered lands (BLM 2012, p. 4-44). 

 

 

Concerns Submitted During Public Comment Period: Specific species of concern for 

comment submitters were the following: Banded Gila Monster, Bighorn Sheep, Black 

Bear, Elk, Javelina, Mountain Lion, Mule Deer, Shovel-nosed Snake, Sonoran Desert 

Tortoise, Sonoran Pronghorn, Springerville Pocket Mouse, Turkey, Western Burrowing 

Owl, and White-tailed Deer. 
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In addition to concerns for individual species, commenters desired more detailed 

information pertaining to habitat.  People stated that the BLM did not specify the actual 

species that existed within the “special species habitat.” Certain individuals did not 

consider the screening criteria for sensitive species to be sufficiently stringent; they 

claimed that BLM was too lenient in allowing future solar development to occur in 

certain areas.  Other commenters were concerned with the potential increase of habitat 

fragmentation and decrease in riparian and wetland areas, as well as an insufficient land 

buffer between projects/transmission lines and critical habitat.  One commenter suggested 

placing a one-kilometer buffer around the wildlife habitat linkages that have been 

established in a Wildlife Screening Model, in which solar energy facilities would not 

exist. 

 

Another consideration regarded economically, socially, and culturally important species; 

some species are significant to sub-cultures of American or tribal societies, and 

suggestions were made to pay special attention to the conservation of those species. 

 

Existing Limitations on Adverse Impacts: Certain areas of wildlife concern were 

eliminated from identification as REDAs; this means that BLM will not consider 

applications for solar right-of-ways on these lands.  On lands included in REDAs, 

surveys will need to be done for each solar energy generation project.  In addition, 

“special status species” have been identified as either threatened or endangered, and are 

protected by federal or state legislation; these species are discussed in the “Special Status 

Species” section of this report. 

 

Unavoidable Adverse Impacts: Animals may be harmed or killed during project 

construction, especially if they have limited mobility.  Noise from construction, which 

would likely be loud enough to harm certain species, is unavoidable. 

 

6. Geology and Seismicity 

General Environmental Impacts: According to the BLM, geology is more likely to 

impact solar energy facilities than the facilities are to affect geology.  Geologic 
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conditions may cause subsidence (or sinking of the ground), which can cause collapse of 

facilities.  Also, seismic events may occur as a result of faults.  In Arizona, there is only 

one potentially active fault (the Verde Fault), which presents moderate to low concern 

(BLM 2010, p. 3-47). 

 

Harm to geologic features may be incurred through site development, but it is unlikely 

that major or distinguishable features will be eliminated by solar energy development. 

 

Concerns Submitted During Public Comment Period: None were found. 

 

Existing Limitations on Adverse Impacts: No laws were listed that specifically protect 

geologic features, unless they are part of designated protected lands such as wilderness 

areas, National Parks, National Monuments, or other designations. 

 

Unavoidable Adverse Impacts: None were listed in the RDEP Final EIS. 

 

7. Greenhouse Gas Emissions and Climate Change 

General Environmental Impacts: Short-term increases in greenhouse gas emissions 

may occur at solar energy facility sites.  Fuel-burning activities such as driving employee 

vehicles, landscaping, and, depending on the technology utilized, boilers or generators.  

The removal of vegetation on site will also remove a source of carbon dioxide 

sequestration.  However, the amount of emissions avoided by using solar energy power 

plants instead of fossil fuel plants greatly offsets the emissions released at solar plants 

(BLM 2012, p. 4-18). 

 

Concerns Submitted During Public Comment Period: No comments pertaining to the 

emission of greenhouse gases were found. 

 

Existing Limitations on Adverse Impacts: The Environmental Protection Agency 

requires that all energy production facilities which emit at least 25,000 metric tons of 

carbon dioxide per year must report emissions (Mandatory Greenhouse Gas Reporting 
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Rule, 2006).  However, it is unlikely that facilities being considered by BLM will emit 

25,000 metric tons; therefore, facilities will probably not need to comply with exiting 

enforceable laws on greenhouse gas emissions (BLM 2012, p. 4-18). 

 

Unavoidable Adverse Impacts: No unavoidable adverse impacts were stated. 

 

8. Land Use and Realty 

General Environmental Impacts: The concept of land use in the context of the RDEP 

EIS generally concerns whether current and future utilizations of BLM land will be able 

to occur in the presence of solar energy projects.  The BLM is required by the Federal 

Land Management Policy Act to manage for multiple land uses, but the BLM National 

Energy Policy Implementation Plan specifies that the agency prioritize the use of some 

land for solar energy facilities (BLM 2012, p. 3-56).  This means that although BLM 

should allow diverse activities to occur on agency-administered land, renewable energy 

production is allowed to take the place of other uses to a certain extent.  The acreage 

required for solar projects varies according to technology utilized; for example, parabolic 

trough technologies require about 80 percent less space per megawatt or energy produced 

than other technologies (BLM 2012, p. 4-70).  Therefore, the amount of land that solar 

energy projects will use is difficult to predict or to regulate. 

 

Many land uses are compatible with solar energy facilities, but some, such as mining, 

grazing, hunting, aviation activities, and recreation, may not be able to occur on the same 

property.  On land designated for solar energy projects, solar energy generation is 

officially the highest priority for land use; in other words, conflicting uses will not be 

permitted on the land. The primary mechanism for designating an area for solar energy 

development is a Right-of-Way (ROW).  People who wish to develop a facility must 

obtain a ROW for the energy generation site and for transmission lines, if necessary.  

Owners of ROWs may attempt to modify the terms of the ROW, at the owner’s expense 

(BLM 2012, p. 4-57).  
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Another possible mechanism for gaining permission to build a solar energy facility is 

purchasing disposal lands.  BLM has designated certain areas that are expensive or 

difficult to manage, and they may be exchanged for non-federal properties (BLM 2012, p. 

4-52).  If a solar developer was interested in BLM disposal land, he or she may trade 

his/her private land for BLM-administered disposal lands (BLM 2012, p. 4-61). 

 

In addition to impacting the land uses occurring on actual solar energy development sites, 

facilities may indirectly change land uses in proximity of the sites.  In particular, facilities 

may affect nearby recreational use.  Utility-scale solar projects will change the visual 

environment of scenic landscapes, and may deter certain recreationalists from utilizing 

surrounding land.  (Details on management of visual landscapes can be found in the 

Visual Resources section of this report.)  On the other hand, solar facilities will also 

create new roads, making it easier for recreationalists or everyday automobile drivers to 

access areas to which they did not previously travel.  Plans for ROWs for solar facilities 

and transmission lines will consider the details and ramifications of new roads. 

 

Concerns Submitted During Public Comment Period:  Solar energy developers 

commented that long-term ROW agreements are crucial to the stability of facility 

operation; one developer suggested a minimum agreement of 30 years.  Some 

commenters were confused with the BLM’s explanation of disposal lands in the RDEP, 

and wanted further information. 

 

Some public comments regarding land use in the RDEP pertained to road access. Many 

commenters wanted to assure that plans would be made to assure that solar facilities 

would not block or eradicate routes to recreation areas; if those roads were to be 

removed, alternative routes should be identified by the BLM. 

 

The siting of solar energy facilities on degraded lands was also a major subject of public 

comments.  There were some suggestions that solar energy facilities on degraded land 

such as landfills, brownfields, and airports would be efficient uses of land.  Other 

members of the public wrote that the BLM’s definition of “degraded” land was too 
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flexible, and that some land that has technically been degraded still has value for 

ecosystems or for human uses. 

 

In addition, commenters wanted to minimize the distance between solar power plants and 

existing transmission lines.  If a solar facility is located separate from a transmission line, 

a new line must be built, so more land would be degraded than if the distance to existing 

transmission lines would be short. 

 

Existing Limitations on Adverse Impacts:  The chosen RDEP alternative excludes all 

applications for USSEPs that are not within five miles of existing or likely-to-be-

developed transmission lines, designated BLM utility corridors, and designated West 

Wide Energy Corridors (BLM 2012, p. 2-42).  Despite these limitations on solar facility 

locations, renewable energy production is a national priority for BLM, and it is possible 

that projects will be approved in areas that have existing agreements for other types of 

ROWs.  In this case, owners of existing ROWs would be notified that an application has 

been filed that may conflict with their ROWs, and their comments would be solicited 

(BLM 2012, p. 4-63).   

 

Another specific area of legislative consideration for land use is military airspace.  

Military training activities, as well as civilian airports, occur on or above some of the 

land identified as REDAs.   The Obstruction to Federal Navigation Regulation (49 CFR 

Part 77) mandates that any energy facility taller than 200 feet must be approved by the 

Federal Aviation Administration.  Most solar technologies do not involve structures 

higher than 200 feet, so aviation activities are not expected to be interrupted as a rule 

(BLM 2012, p. 4-60). 

 

A legislative mechanism for assuring quality of land use plans is that the BLM is required 

to review each of its land use plans every five years; this means that solar energy facility 

ROWs and their ramifications on access, recreation, transportation, and other land uses 

will be assessed for appropriateness every five years (BLM 2012, Appendix G). 
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Unavoidable Adverse Impacts: None were listed in the RDEP Final EIS. 

 

9. Livestock Grazing 

General Environmental Impacts: Grazing is a conflicting land use with solar energy 

facilities, so approved USSEPs would require the cancellation or modification of existing 

grazing permits or leases on the chosen property.  Significant impacts on grazing would 

occur if management actions result in a decrease in the amount of grazing permitted on 

BLM-administered land, or if improvements that could be made for grazing (such as land 

restoration or installation of objects such as fences) were prohibited (BLM 2012, p. 4-70).   

 

Besides the direct loss of grazing forage associated with land being reserved for solar 

energy development, some indirect negative ramifications may occur on livestock 

grazing. Ranchers could lose income not only from having their grazing leases/permits 

cancelled, but also from potential decreases in the forage quality of land in proximity to 

energy facilities. USSEPs require sites to be graded and cleared of vegetation; vegetation 

clearance often invites the spread of invasive species and noxious weeds that may be of 

poor forage quality.  Invasive species, which spread quickly, can also provide an increase 

in available fuel for wildfires, which may endanger livestock.   Additionally, livestock 

may be at risk of death as a result of the vehicular traffic introduced on solar sites (BLM 

2012, p. 4-71). 

 

Within the areas decided upon as REDAs, 188,800 acres of grazing allotments occur.  It 

is possible that modifications will have to be made for those allotments. 

 

Concerns Submitted During Public Comment Period: No comments directly related 

to grazing concerns were submitted. 

 

Existing Limitations on Adverse Impacts: According to BLM policy, ranchers with 

existing grazing leases or permits must receive notice of changes or cancellation to their 

agreements by a minimum of two years prior to the change or cancellation (BLM 2012, 
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p. 4-70).  Ranchers have no direct control over the termination or modifications to their 

leases/ permits. 

 

Unavoidable Adverse Impacts: Land designated for a solar energy development project 

would not be available for livestock grazing. 

 

10. National Trails 

General Environmental Impacts: As a result of decisions made in the RDEP ROD, 

land on which national trails exist will not be considered for solar energy development 

projects.  A quarter-mile buffer is also included on either side of the trails, on which 

projects have also been excluded from consideration.  However, solar power plants can 

be seen from much farther than a quarter-mile; therefore, area of influence was defined in 

the RDEP EIS to predict which negative impacts may occur there.  The defined area of 

influence for National Trails was 5 miles, and in the alternative decided upon in the EIS, 

6,000 acres of REDAs occur within that area.  

  

The land that may be impacted surrounds the trails in Figure 3.3.  The image displays the 

three National Trails in Arizona (National Park Service, 2013).  The Old Spanish 

National Historic Trail is the northernmost trail (in tan), the Arizona National Scenic 

Trail is the trail running from North South (in blue), and the southernmost trail is the Juan 

Bautista de Anza National Historic Trail (in dark brown). 
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Figure 3.3: Map of National Trails in Arizona (National Park Service 2013). 

 

Concerns Submitted During Public Comment Period:  The only comments submitted 

by the public were regarding access to trails (discussed in the Land Use and Realty 

section of Analysis 1) and degradation of visual resources (discussed in the Visual 

Resources section). 

 

Existing Limitations on Adverse Impacts:  As solar energy facilities are developed, 

BLM will consult with the National Park Service and other entities on potential conflicts 

with national trails (BLM 2012, p. 4-73).  However, no laws exist prohibiting interruption 

of national trails on BLM-administered land, but the BLM has approved the policy of 

refusing solar development within .25 miles of national trails. 

 

Unavoidable Adverse Impacts: None were listed in the EIS. 
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11. Native American Tribal Interests and Resources 

General Environmental Impacts: The following statement is BLM’s summary of 

potential impacts of solar facilities on Native American resources:  

 

“Types of impacts that could occur from the phases of renewable energy 

development (e.g., siting/design, construction, operations and maintenance, and 

reclamation/abandonment) include direct disturbance of locations associated 

with traditional beliefs, resource gathering or hunting areas, water sources, 

ancestral sites, human remains, and trails. Other impacts could result from 

alterations of visual, aural, and atmospheric aspects of the setting of a place of 

traditional religious or cultural importance; increased public access, which could 

lead to incidents of vandalism or unauthorized collection of ancestral sites; 

decreased tribal member access or interference with cultural uses and practices 

such as resource gathering or hunting; and the potential for erosion, pollution, 

habitat loss, and less tangible changes to natural features and resources that 

tribal members may consider as traditionally important to their culture or are 

located on tribal lands near a REDA (for example, lands owned by the Pueblo of 

Zuni near the REDA potentially suitable for wind energy development in eastern 

Arizona)” (BLM 2012, p. 4-81). 

 

Within the project area designated in the RDEP EIS, certain areas were removed from 

consideration for solar energy development in order to conserve sensitive water resources 

(see “Water Resources” section of Analysis 1).  The exclusion of water-sensitive areas 

will duly mitigate impacts on tribal resources, as many ancestral and spiritual sites are 

located in areas that have historically had important sources of water (BLM 2012, p. 4-

82). 

 

Concerns Submitted During Public Comment Period: There were two major areas of 

concern regarding tribal resources stated during the public comment period: the exclusion 

of tribes from the EIS process, and harm that could be incurred upon resources 

considered important to tribes.  BLM stated that the agency contacted 23 tribes in 
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Arizona regarding the RDEP EIS (see p. 3-74 of the RDEP Final EIS for a list of the 

tribes contacted). 

 

Members of tribes commented that they were not included early enough in the decision-

making process for the RDEP EIS. Some commenters felt marginalized by the fact that 

tribal land was not included in the project study area designated by BLM; they stated that 

economic benefits of solar energy development projects may be directed away from tribal 

land as a result of not being included in the RDEP assessment.  Figure 3.4 is a map of 

tribal land in Arizona, which was excluded from the RDEP assessment. 

 

 

Figure 3.4: Indian reservations in Arizona (BLM 2010, p. 3-75). 
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Secondly, tribal members were concerned that they would not be consulted within the 

appropriate time frame if tribal resources were found on solar facility sites.  In particular, 

a member of the Colorado River Indian Tribes stated that the tribes should be notified 

within 24 hours of the discovery of a resource significant to Native Americans. 

 

Existing Limitations on Adverse Impacts: BLM is required to consult with tribes on 

handling the resources found on any solar energy development project site.  (Further 

specifications on cultural resources can be found in the “Cultural Resources” section of 

Analysis 1.)  In addition, the Native American Interests and Heritage Resources 

Preservation Act mandates that the BLM and other agencies avoid harming tribal 

resources to the fullest extent possible that does not conflict with agency functions (BLM 

2012, p. 3-73). 

 

Unavoidable Adverse Impacts: No unavoidable adverse impacts to tribes were listed in 

the RDEP Final EIS; tribes are to be consulted before any sensitive resources are harmed 

or relocated. 

 

12. Noise  

General Environmental Impacts: Loud noises are expected to be emitted from solar 

energy development projects, especially during the construction phase.  The specific 

impacts depend on the equipment used, the distance between the noise and people or 

wildlife, and on the level of ambient noise, or “normal level” of noise, expected by 

people near the construction.  Noises are perceived to be louder when the ambient noise 

level is softer; therefore, noise impacts will be perceived to be greater if solar facilities 

are located in quieter areas. 

 

Table 3.1 contains EPA estimates of the average noise levels of various construction 

equipment that may be used for solar energy facilities, transmission lines, or access roads 

BLM 2010, p. 3-81).  For a point of reference, usual noise levels in a rural area at night 

are 32-35dB, while noise levels above 110 dB are usually considered painful to the 

human ear. 
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Table 3.1. Estimated noise levels of USSEP construction equipment at 50 feet from 

source (BLM 2010, p. 3-81). 

 

Equipment Noise Level (dBA)  

Backhoe  78 

Blasting  94 

Chain Saw  84 

Concrete Batch Plant  83 

Concrete Mixer Truck  85 

Concrete Pump Truck  82 

Dozer  82 

Crane  85 

Drill Rig Truck  79 

Dump Truck  76 

Excavator  81 

Flatbed Truck  74 

Front End Loader  79 

Generator  82 

Grader 83 

Pickup Truck  75 

Pneumatic Tools  85 

Post Driver  72 

Rock Drill  81 

Roller  85 

Scraper  84 

 

 

Concerns Submitted During Public Comment Period: One commenter was concerned 

with the noise levels surrounding generators at solar energy development facilities. 
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Existing Limitations on Adverse Impacts: The primary mechanism that protects people 

against harmful auditory impacts is the Noise Control Act of 1972, as amended in 1978 

(BLM 2012, p. 3-84).  For solar energy projects in Arizona, the State of Arizona has 

authority to regulate noise levels, but individual communities may have their own 

specific rules on noise control.  Federal agencies are required to comply with community 

laws in order to minimize auditory interruptions to residents.   

 

Unavoidable Adverse Impacts: Depending on the proximity of solar facilities to 

humans and wildlife, the heavy equipment used for construction may cause unavoidable 

noise pollution. 

 

13. Paleontological Resources 

General Environmental Impacts: Solar energy development projects would impact 

paleontological resources by making fossils, the material surrounding fossils, or sources 

of scientifically-relevant information inaccessible.  There are two main ways in which 

these resources may become inaccessible: physical damage from equipment, and 

vandalism.  Physical damage may be caused by the soil disturbance and erosion that will 

result from site preparation and construction; site clearing sill cause compaction and 

removal of surface soil, and the accompanying erosion could either crush specimens or 

expose them to weather, water, or other physical elements.  The exposure from soil 

removal may also make paleontological resources more visible, and people who will have 

road access to the sites may vandalize or take the resources (BLM 2012, p. 4-90). 

 

Solar energy facilities may actually have benefits for scientific knowledge of 

paleontological resources.  Many paleontological surveys are only conducted on public 

lands because assessments need to be done for development projects.  The creation of 

solar energy facilities may allow for an increase in the amount of studies conducted in 

Arizona (BLM 2010, p. 3-88). 

 

Concerns Submitted During Public Comment Period: No comments pertaining to 

paleontological resources were submitted. 
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Existing Limitations on Adverse Impacts: BLM has categorized Arizona lands 

according to the potential for paleontological resources to exist, but no formal laws 

protect fossils or any other paleontological materials. 

 

Unavoidable Adverse Impacts: None were listed in the RDEP EIS. 

 

14. Public Health and Safety 

General Environmental Impacts: Health risks related to solar energy projects are 

expected to be low.  The main issue for public health and safety is hazardous materials.  

Hazardous materials that may be used on-site during the construction phase include fuels, 

oils, lubricants, and solvents, and combustion-related substances from diesel-burning 

equipment or steam boilers that use coal or natural gas. Additionally, smaller amounts of 

coolant, latex- and oil-based paint, paint thinner, cleaning products, herbicides, and 

transformer oil may be present.  After construction is complete, the operation of the 

facility may require petroleum to be used and transported for oils, lubricants, and motor 

vehicle fuel (BLM 2010, p. 3-89).  

 

For on-site employees, health and safety risks include exposure through inhalation or 

direct contact to the hazardous materials as they are being used and transported.  Also, 

hazardous materials may exist at the site that had resulted from past uses of the site, and 

workers may be exposed to unexpected contaminants.  In addition, there is risk of 

electrocution and fires; if a spark does ignite from welding activities or equipment failure 

a solar facility site, it is likely that a wildfire could ensue.  Furthermore, hunting is 

permitted in proximity to many proposed REDAs, and on-site workers could potentially 

be harmed by bullets or by the collapsing or burning of power plant infrastructure that 

has been shot (BLM 2010, p. 3-90). 

 

Although there are no certain negative impacts on the health and safety of the general 

public, it is possible that contamination of water or soils will result from on-site chemical 

spills.  Risk will depend on the size of the spill, soil type, hydrologic patterns, and 
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distance from residential areas.  Other risks include increased road traffic that may result 

from facility construction and open holes or pits that members of the public may fall into 

(BLM 2010, p. 3-90). 

 

Concerns Submitted During Public Comment Period: Concerns pertaining to public 

health and safety were regarding the health impacts of fugitive dust.  Fugitive dust 

impacts were assessed in the Air Quality section of the EIS, and are likewise discussed 

under the “Air Quality” heading in Analysis 1. 

 

Existing Limitations on Adverse Impacts: All on-site workers would need to adhere to 

guidelines set by the Occupational Safety and Health Administration.  These guidelines 

state that a solar energy facility may not be sited on land that has been listed by the local 

or federal government as possessing hazardous materials, and that releasing hazardous 

emissions or handling of hazardous materials, substances, or waste within 0.25 miles of 

an existing or proposed school is prohibited.  To mitigate the hazards of open pits and 

holes on solar facility sites, fences would be placed around the pits to inform and deter 

people from deliberately or accidentally entering them (BLM 2012, p. 4-96). 

 

Unavoidable Adverse Impacts:  No impacts were considered unavoidable by the BLM. 

 

15. Recreation 

General Environmental Impacts: Certain areas in Arizona (on both BLM-administered 

land and non-BLM land) have been identified as “Areas with Known Sensitive 

Resources” for recreation, and those areas were excluded from consideration as REDAs.  

Figure 3.5 shows the land that will not be considered as REDAs for the purpose of 

conserving recreational resources:  
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Figure 3.5. Special Recreation Management Areas in Arizona (BLM 2010, p. 3-93). 

 

On the land that is still considered for solar energy development, the impacts on 

recreation may include the following: removal of land from availability for recreation 

activities, and the loss of certain qualities of land used for recreation.  Qualities that may 

change regarding recreational areas will mostly pertain to increased on-road and off-road 
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vehicular access; increased transportation access may mean more people recreating and 

less open space or quiet places. 

 

In the EIS alternative chosen by BLM, solar energy development is required to be located 

within designated transportation corridors and close to existing transmission lines.  Solar 

energy facilities will be concentrated around urban interfaces and day-use recreation 

areas, and away from backcountry and remote recreation areas.  This means that 

increases in traffic will be magnified in areas that already include the auditory or visual 

disturbances associated with vehicles and development (BLM 2012, p. 4-102). 

 

Concerns Submitted During Public Comment Period: Comments related to recreation 

requested that access to recreational sites be maintained through either keeping 

established access, or creating new access routes.  Also, one commenter suggested that 

the BLM manage the effects of displacing off-highway vehicle activity, stating that if 

recreationalists were to be displaced and not directed to new legal routes, then illegal 

OHV routes could be created, and unnecessary amounts of land could be disturbed. 

 

Existing Limitations on Adverse Impacts: No laws were referenced for limiting the 

magnitude of impacts upon recreational activities, because lands with existing 

management guidelines for curbing disturbance have been removed from consideration 

for USSEP development. 

 

Unavoidable Adverse Impacts: Recreation areas adjacent to solar energy facilities may 

be impacted in terms of the physical setting.  For recreationalists seeking a remote 

backcountry experience, areas surrounding solar energy projects may no longer be 

desirable destinations.  The visual impacts of solar energy projects will depend on the 

technology used and the proximity to recreation areas. 

 

16. Socioeconomics 

General Environmental Impacts:  The BLM categorized the impacts of solar energy 

projects on socioeconomics into the following subjects: employment, tax revenue, 
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property value, changes to current land use, social changes to local communities, and 

non-market values of land.  The values of those items may, in turn, affect social 

conditions such as people’s interactions with the landscape, community perceptions of 

quality of life, beliefs and attitudes regarding the local environment, and changes in 

community growth patterns.   

 

As changes in the values of the socioeconomic factors listed will depend highly upon 

which projects will actually be constructed, the BLM reported that it is impossible to 

properly quantify expected impacts in any detail. Instead of a quantitative analysis, the 

agency created a comparative chart of the anticipated directional changes in 

socioeconomic factors that may be impacted by development of different energy 

resources.  The chart compares the expected effects of oil and gas development versus 

those of wind and solar energy development (BLM 2012, p. 4-104).  Additional 

qualitative information on the following variables can be found on page 109 of Chapter 4 

of the Final EIS. 

 

Table 3.2. Socioeconomic effects of the oil and gas, wind energy, and solar energy 

industries (BLM 2010, p. 4-109). 

 

Metric        Oil and Gas   Wind    Solar 

Recreation   NA   +/-   +/-         

Job Creation    + +    Negligible    Negligible 

Population Growth   −−    Negligible   Negligible 

Lease Payments   +    +    +/− 

Property Taxes   +    + +     Negligible 

Tourism    NA     +/−     +/− 

Quality of Life   NA     +/−    +/− 

Social Cohesion   NA     +/−     +/− 

A “+” indicates a benefit while a “−” indicates a cost. A “+/−” indicates the effect could 

be a cost or benefit. A double symbol indicates a significant effect. 
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BLM did include some direct quantitative figures in the RDEP EIS based on a study from 

the University of Arizona (Frisvold et al, 2009).  The study reported the estimated 

economic contributions made by solar energy projects in Arizona during the year 2010. 

 

 

 

The 2010 figures do not necessarily represent typical results of solar energy projects, 

because of changes that will occur in solar energy development in the coming years.  

Some of the changes in energy development will result from the type of technology that 

will be utilized by future facilities.  In order to report some quantitative expectations 

associated with different technologies, BLM compiled figures from “a range of 

renewable energy development projects in the western US” to obtain averages and ranges 

for the construction jobs and operation/maintenance jobs that have resulted from the two 

major solar technologies (Photovoltaic and Concentrated Solar Power), plus the average 

figures from the two groups.  Table 3.4 displays these figures. 

 

Table 3.3. Solar energy direct and indirect economic contributions for the state of 

Arizona- 2010 estimates (Frisvold et al 2009).  

 

Temporary Construction Jobs (direct only)      565 

Temporary Construction Jobs (direct, indirect, and induced)   1,068 

Temporary Construction Wages (direct, indirect, and induced)   $51 million 

Permanent O&M* Jobs (direct, indirect, and induced)    3 

Permanent O&M* Annual Wages (direct, indirect, and induced)   $200,000 

*O&M – Operations and Maintenance 
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Concerns Submitted During Public Comment Period: Some comments stated the 

positive economic value of landscapes, watersheds, and aquatic ecosystems.  Concern 

was also voiced for perceived negative impacts that may be incurred on schools and other 

public services, quality of living for taxpayers and nearby residents, and for the increased 

potential for vandalism on facility sites. 

 

Existing Limitations on Adverse Impacts: No existing laws or rules for solar energy 

projects directly pertain to socioeconomic factors. 

 

Unavoidable Adverse Impacts: Changes in land use resulting from solar energy projects 

may incur unavoidable short-term and long-term socioeconomic impacts. 

 

17. Soil Resources 

General Environmental Impacts: Solar energy facilities could have long-term impacts 

on the soil, and therefore on the water and vegetation patterns, at and around power plant 

sites.  The soils considered most valuable to land users and managers are those which are 

the most productive—those which support the greatest amount of nutrients and water 

available for use by plants.  In Arizona, the organic components that cause soils to be 

Table 3.4. Estimated Jobs Created from USSEPs, according to technology (Frisvold 2009). 

Technology averages   Construction Jobs/MW   O&M 

Jobs/MW 

Average PV………………………….Range 0.95-1.30…………………….Range 0.06-0.09 

Average 1.08    Average 0.07 

Average CSP ………………………..Range 0.60-5.47…………………….Range 0.20-0.47 

Average 2.75    Average 0.29 

Average solar ……………………….Range 0.60-5.47…………………….Range 0.06-0.47 

Average 2.42    Average 0.25 
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ecologically “productive” often take many years to return after disturbance has occurred.  

The most sensitive soils are those that possess: 

 Biotic Crusts- Thin layer on the soil surface that contains microorganisms that 

bind with soil particles.  The bounded particles protect the soil from wind and 

rain (and therefore from erosion).  Biotic crusts may take tens or hundreds or 

years to recover from disturbance. 

 Desert Pavement- Arrangement of small stones and pebbles that rise gradually 

to the soil surface, and appear as a smooth black layer over the soil.  Desert 

pavement protects the underlying soil, and its smooth texture promotes water 

runoff into other areas of soil, allowing for plant growth. 

 Rich topsoil- The topmost soil layer contains high amounts of nutrients.  Not 

all Arizona soils are rich in nutrients, so soils that contain higher 

concentrations are valuable.   

Actions associated with solar energy projects that could disturb the above sensitive soil 

components would include disturbing ground, altering vegetation cover, or changing the 

potential for soil erosion (BLM 2012, p. 4-113). Those actions may lead to soil 

compaction, and the disruption of water surface patterns, nutrient cycling, and vegetation 

growth.   

 

Specific impacts at solar energy facility sites that would disturb sensitive soil resources 

include road construction, laydown of facility materials, worker foot traffic, vehicular 

traffic, contamination of soil by chemical spills, and subsidence from drilling of 

groundwater. 

 

Similarly to cultural and paleontological resources, soil resources in Arizona have not 

been extensively studied at a detailed on-the-ground level.  However, analyses of general 

areas of soil types are known to be fairly reliable.  The source for much of Arizona’s data 

on soil comes from the National Resource Conservation System (NRCS), which provided 

the data for the majority of the BLM’s soil assessment for the RDEP EIS (BLM 2012, p. 

4-114).  
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A special category of soils that is monitored by the NRCS is that of Prime and Unique 

Farmland.  Prime Farmland contains soils that are comparatively very nutrient-rich, and 

would support many different types of food, fiber, and oilseed crops.  Unique farmland 

features soils that support specific important crops, so those soils may also be nutrient 

rich and/or rare in Arizona.  If solar energy projects were to be located on Prime or 

Unique Farmland, the value of the soil there would be diminished because site 

preparation requires land clearing and leveling.   

 

Concerns Submitted During Public Comment Period: One comment was submitted 

stating that vehicles driving to solar energy facility sites would cause soil compaction, 

and therefore negative impacts on soils. 

 

Existing Limitations on Adverse Impacts: Each solar energy project will undergo its 

own soil survey to determine whether soil resources would be disturbed (BLM 2012, p. 

4-116).  Arizona Land Health Standards and Guidelines, which were established to 

maintain baseline ecological conditions for healthy rangelands, will continue to be 

adhered to for soil resource management (BLM 2012, p. 4-113).  These standards are 

regulations of the Department of the Interior. 

 

Unavoidable Adverse Impacts: Wherever solar energy facilities are constructed, soil 

erosion will occur, which means that the biotic crusts and desert pavement will be 

removed. Soils may take very long periods of time to recover to their prior state. 

 

18. Special Designations 

General Environmental Impacts: Special Designations are areas that are managed 

under stringent rules for the purpose of managing sensitive resources.  The BLM decided 

to exclude all Special Designation Areas from consideration for REDAs; however, some 

of these areas are very near to designated REDAs.  Special Designation Areas that are 

located in close proximity to the identified REDAs include National Monuments, 
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National Conservation Areas, Areas of Critical Environmental Concern, National Trails, 

Byways, Wilderness Study Areas, and Wilderness.   

 

In the RDEP Final EIS, lands within a 5-mile radius of REDAs are considered to have 

high potential for disturbance from USSEPs.  Within this five-mile radius of REDAs, 16 

Areas of Environmental Concern, one National Conservation Area, four National 

Monuments, three National Parks, 21 Wilderness Areas, and one Wilderness Study Area 

are present.  On those lands, the same possible disturbances may occur to scenic, cultural, 

or fish and wildlife resources as are described in the corresponding sections of this report 

(BLM 2012, p. 4-126). 

 

Concerns Submitted During Public Comment Period: Comments from a 

representative of the National Park Service requested that NPS lands be included in the 

assessment of environmental impacts.  BLM responded to these comments by including 

NPS land in the assessment.  In addition, the RDEP ROD emphasizes communication 

with NPS regarding USSEP siting (BLM 2013, p. 1-3). Some NPS lands are within the 

five-mile sensitive radius to solar energy projects, and will experience the same 

associated negative impacts as other lands. 

 

Existing Limitations on Adverse Impacts: The laws related to the remaining 23 

resources in this report apply to Special Management Areas. Additional policies or laws 

pertaining to individual Special Management Areas may be applied according to the 

management plans for those areas. 

 

Unavoidable Adverse Impacts: Special Designation Areas within the specified five-

mile radius of solar energy projects will experience resource impacts, although they 

would be less intense than if they were included in the REDAs. 

 

19. Special Status Species 

General Environmental Impacts: Special status species are those federally listed by the 

US Fish and Wildlife Service as threatened or endangered, species that are candidates or 
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proposed as threatened or endangered, as well as BLM Sensitive Species and Arizona 

Game and Fish Department Wildlife of Special Concern, plus plants protected under the 

Arizona Native Plant List of the Arizona Department of Agriculture.  Lists of Special 

Status Species in Arizona are easily accessible at the respective websites agency websites 

(at usfws.gov, blm.gov, usda.gov, and azgfd.gov).  Impacts made by solar energy projects 

on these species may vary widely according to the species involved and the site designs, 

but they may include harming individuals directly, adversely affecting the recovery plans 

for certain populations, destroy habitat, breeding habitat, or migration corridors, or 

contribute to the need of non-listed species to become federally listed. 

 

The RDEP EIS did not include assessments of potential impacts on specific species for 

the designated REDAs, because each site will be surveyed individually.  However, 

surveys were conducted for each Special Status Species occurring the Agua Caliente 

Solar Facility, which is included in the RDEP EIS.  The BLM assessed the impacts of a 

solar project on each species (BLM 2012, p. 4-130).  Similar surveys will be conducted 

for each proposed project site. 

 

Concerns Submitted During Public Comment Period:  See the “Fish and Wildlife” 

section of this document for public concerns on specific fish and wildlife species.  No 

comments were received for plant species, except for general comments voicing concern 

about the spread of invasive species that may overpower native species (see “Vegetation” 

section of this report). 

 

Existing Limitations on Adverse Impacts: As the BLM would need to conduct site-

specific surveys for Special Status Species, the laws to comply with will vary.  The 

Endangered Species Act requires that BLM consult with the US Fish and Wildlife 

Service on how to best manage species and habitat found on-site (BLM 2012, p. 4-128).  

Appropriate coordination with the AZGFD for State-listed species and USDA for plant 

species should also occur; however, no laws are explicitly mentioned in the RDEP EIS 

that will assure this coordination. 
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Unavoidable Adverse Impacts: According to the BLM (BLM 2012, p. 4-195): 

 

“There is limited potential for death or injury to special status species during 

project construction, operation, and reclamation. Construction of solar or wind 

energy development projects would cause the permanent removal of native 

vegetation where facilities are placed, thus eliminating this area as potentially 

suitable habitat for the life of the project. Project areas disturbed during 

construction would be unavailable for at least several years as vegetation was 

reestablished. The total acres of habitat loss cannot be determined at this time.” 

 

20. Travel Management 

General Environmental Impacts: Travel Management refers to the BLM’s 

management of the roads and routes that exist on BLM-administered land.  These routes 

include those used for recreation, automobiles, off-highway vehicles, BLM vehicles, 

access for leasees or permittees, construction equipment, off-highway vehicles, and all 

other means of terrestrial travel.  Solar energy facilities will temporarily increase traffic 

near project sites, transmission lines, and whatever construction or maintenance is 

occurring.  Facilities may also block existing routes; however, the amount of routes 

affected is expected to be few (BLM 2012, p. 4-135).  BLM intends to manage travel so 

that any routes that are blocked are relocated, and access to travel destinations is 

maintained. 

 

Concerns Submitted During Public Comment Period: In spite of the BLM’s 

expectation that few travel routes will be interrupted by solar energy projects, many 

comments were submitted regarding travel management.  One comment stated that the 

BLM’s Travel Management Plan for solar energy projects was too broad.  Another 

suggested that a Traffic Management Plan should be completed for planning road 

infrastructure at project sites.  Multiple commenters requested that existing access routes 

be relocated if they are blocked by solar facilities, and that those relocations be clearly 

identified. 
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Existing Limitations on Adverse Impacts: Travel management planning will occur at 

each project site.  It is at BLM’s discretion to designate existing and new routes, but the 

travel management planning process is structured to incorporate public input.  BLM 

intends to include road maintenance, proper traffic flows, and speed limit reductions in 

the travel management plans (BLM 2012, p. 4-135). 

 

Unavoidable Adverse Impacts: None were listed in the Final EIS. 

 

21. Vegetation 

For the RDEP EIS, the BLM focused on impacts that solar energy projects may have on 

physical disturbance of vegetation, loss of animal habitat, and the loss, disturbance, and 

limitations on the functionality of riparian or wetland areas.  The greatest impacts on 

those resources would be incurred during facility construction, when access roads, 

staging areas, project materials, and transmission lines will be installed.  During the site 

maintenance phase, vegetation would be prevented from growing, or would be kept at a 

low height to prevent interference with solar energy production and to decrease risk of 

vegetation catching fire.  Solar facility sites will be reclaimed following facility 

operation, and BLM will attempt to restore native vegetation communities at that time 

(BLM 2012, p. 4-140). 

 

Direct impacts on vegetation communities may include the following: the disruption of 

hydrologic, soil, or nutrient patterns that result in the destruction of wetland or riparian 

areas, decreases in the vegetation community’s ability to support other resource values, 

soil compaction, habitat fragmentation, increased soil erosion and fugitive dust, increased 

risk of fire, contamination by hazardous materials, and substantial presence or 

replacement of invasive species or noxious weeds. The degree of disturbance of 

vegetation will depend upon the location of the site within its respective watershed, the 

existing vegetation community, available precipitation, climactic fluctuations, the nature 

of soil erosion, and the degree, timing, and type of disturbance (BLM 2012, p. 4-138-

139). 
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The BLM has estimated the amount of land that solar facilities within REDAs are 

expected to disturb, according to ecoregion.  Table 3.5 reports those expected disturbed  

areas. 

 

 

Concerns Submitted During Public Comment Period: One comment stated that areas 

considered to be “degraded” still have valuable vegetation communities, and that the 

destruction of this vegetation should be considered before deciding that a site is optimal 

for a solar facility.  Most comments including vegetation were in the context of general 

land degradation or impacts on wildlife habitat. 

 

Existing Limitations on Adverse Impacts: Design features and mitigation measures 

intended to preserve native vegetation communities were specified in the chosen EIS 

alternative.  Those measures can be found in Appendix B of the RDEP Final EIS. 

 

Unavoidable Adverse Impacts: It may take years to re-establish native vegetation 

communities on solar energy project sites.  Some destruction of vegetation may be 

permanent. 

 

 

 

Table 3.5. Areas of Potential Ecoregion Impacts in REDAs (BLM 2012, p. 4-146). 

Ecoregion         Planning Area (acres) 

Arizona/New Mexico Mountains                 200 

Arizona/New Mexico Plateau              11,600 

Chihuahuan Desert         0 

Madrean Archipelago                3,500 

Mojave Basin and Range               76,000 

Sonoran Basin and Range             100,600 

Colorado Plateau         200 
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22. Visual Resources 

General Environmental Impacts: Visual resources are “visible physical features on a 

landscape” (BLM 2012, p. 3-156).  In its analyses of visual resource impacts, the BLM 

considers four components: scenic quality, sensitivity levels, distance zones (how far 

from a person a physical object may be viewed), and Visual Resource Inventory 

classification (decided upon through BLM site inventories).  Scenic quality may be 

affected by vegetation removal or change in cover type, and the size and type of solar 

energy facility.  The sensitivity of an area to changes in visual landscape would not 

change by solar energy projects, but highly-sensitive areas would be the most affected.  

Highly-sensitive areas have been excluded from consideration for solar facilities.  

Distance zones may be changed because solar facilities may interrupt the background, or 

even foreground, of a person’s view of the landscape.  The Visual Resource Inventory 

classification may be altered as a result of solar energy projects; facilities may decrease 

the visual value of surrounding landscapes (BLM 2012, p. 4-154).   

 

In general, solar energy projects have been eliminated at small distances from high-

quality viewsheds.  Facilities may be in the background or the foreground of less 

visually-valuable areas. 

 

Concerns Submitted During Public Comment Period: One proposed REDA, the 

Bouse Hills site, was within the viewshed of the Plomosa Recreation Area.  Commenters 

desired that the Bouse Hills site be removed from REDAs, and the BLM responded by 

decreasing the size of the Bouse Hills site so that it had minimal impacts on the viewshed 

of the Plomosa Recreation Area. 

 

Existing Limitations on Adverse Impacts: In accordance with the Federal Land 

Management Policy Act and BLM Handbook H-8410-1, the BLM follows a strict 

structure for conducting visual resource inventories (BLM 2010, p. 3-156).  VRIs take 

into account the specific visual qualities to determine a site’s Visual Resource 

Management Class.  There are four VRM classifications, with Class I being the most 

valuable and Class IV being the least valuable.  There are different management 
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objectives for each class.  See page 3-157 of the RDEP Final EIS for further details on 

Visual Resource Inventories.  

 

The VRIs do not disallow the degradation of the visual resources at any given site.  This 

means that solar energy facilities may cause changes the VRM classification of a site, 

thereby also changing the management objectives.  A high-quality VRM rating does not 

guarantee that an area will maintain its visual resource characteristics.  

 

Unavoidable Adverse Impacts: Long-term impacts on the visual qualities of landscapes 

surrounding solar energy projects, and they may affect residents of nearby communities, 

users of adjacent roads, and recreationalists on nearby land.  The type of impact will 

depend on site design and the applied technology. 

 

23. Water Resources 

General Environmental Impacts: Water was one of the most-discussed issues in the 

RDEP EIS; in fact, the maps published by BLM of the final REDAs classify the REDAs 

according to their respective sensitivities to water resources (see the Discussion section of 

this document).  Water resources may be harmed by solar energy facilities through 

groundwater pumping, importation of water, surface water use, the disruption of 

hydrologic surface patterns, and water contamination. Water may be used by solar energy 

projects for fugitive dust control during construction, cooling operations, workforce 

drinking water, washing solar panels, and for site reclamation following use for solar 

energy facilities (specifically for revegetation efforts). Surface hydrologic patterns may 

be disrupted during site grading, facility construction, and site reclamation. Water 

contamination may occur through vehicle emissions, and spills of painting, welding, or 

lubricating materials (BLM 2012, p. 4-173). 

 

The goal of the BLM’s water resource assessment was to prioritize areas that did not 

include surface waters, wetlands, streams, or floodplains, because these areas would 

introduce the most political and social obstacles for developers (BLM 2012, p. 4-176).  

For the EIS assessment, the known sensitive resource areas for water resources in 
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Arizona were identified, and then classified as Active Management Areas, Irrigation 

Non-Expansion Areas, BLM Priority Watersheds, and EPA Sole Source Aquifers. 

 

Active Management Areas (AMAs) were defined in the 1980 Arizona Groundwater 

Management Code as areas that rely heavily on mined groundwater for sustenance.  Five 

AMAs exist in Arizona.  

 

Irrigation Non-Expansion Areas (INAs) are lands on which the amount of irrigated acres 

has been officially limited.  These areas are in Joseph City and Douglas, AZ. 

 

BLM Priority Watersheds are areas identified by the BLM as ecologically important; 

there are 10 such watersheds in Arizona, which are being actively managed to maintain 

properly functioning natural systems.  

 

EPA Sole Source Aquifers are defined by the Environmental Protection Agency as 

“supplying at least 50 percent of the drinking water consumed in the area overlying the 

aquifer. These areas may have no alternative drinking water source(s) that could 

physically, legally, and economically supply all those who depend on the aquifer for 

drinking water” (BLM 2010, p. 3-170).  There are two Sole Source Aquifers in Arizona.  

Figure 3.6 displays the four types of sensitive watersheds defined in the RDEP EIS. 

 



88 
 

 
 Figure 3.6. Arizona Priority Watersheds, Sole Source Aquifers, and Irrigation Non-

Expansion Areas (BLM 2012, p. 3-173). 

 

In the decisions made in the EIS, REDAs contain 35,100 acres of Active Management 

Areas, no land in Irrigation Non-Expansion Areas, 15,900 acres in BLM Priority 

Watersheds, and 2,800 acres in EPA Sole Source Aquifers (BLM 2012, p. 4-183). 

Another component of the BLM’s choice of action for the RDEP was to consider water 

protection zones, which were created to rate the intensity of protection from adverse 

impacts needed by water resources.  Information on water protection zones (WPZs) from 

the BLM in Chapter 2, “Chosen Alternatives,” is as follows: 
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Water Protection Zone 3 (WPZ 3) – Represents the highest level of water resource 

protections 

and would apply to basins currently in overdraft that have long-term groundwater 

sustainability issues at baseline rates of groundwater consumption based on the criteria 

listed below. 

 

Criteria  

 Groundwater demand exceeds natural recharge AND one or more of the 

following: 

 Ratio of water demand to water in storage is less than or equal to 1:500 

 Mean negative water level change rate is greater than -2 feet per year in one or 

more sub-basins 

 San Pedro Priority Watershed to meet management objectives of the San 

Pedro Riparian National Conservation Area 

 

Design Features  

All activities subject to applicable features, plus the following (applies only to new water 

developments): 

 De minimis use only (e.g., drinking water, solar panel washing, etc.) 

 Annual consumption shall not exceed 55 acre-feet per year 

 

Water Protection Zone 2 (WPZ 2) – Represents a moderate level of water resource 

protections and would apply to groundwater basins, surface watersheds, and other areas 

based on the criteria listed below. 

 

Criteria  

Groundwater demand exceeds natural recharge AND one or more of the following: 

 Ratio of water demand to water in storage is less than or equal to 1:1,000 

 Mean negative water level change rate is greater than -0.1 feet per year in one 

or more sub-basins. 

 Qualifies as an Environmental Protection Agency Sole Source Aquifer 
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 Within a Bureau of Land Management Priority Watershed 

Design Features  

Water use will be limited to solar photovoltaic, solar thermal with dry-cooling, or similar 

low-water use technologies.  This contingency applies only to new water developments. 

 

Water Protection Zone 1 (WPZ 1) – No additional levels of protection besides the 

standard design features as discussed in Section 2.3.2, Elements Common to All Action 

Alternatives.  Areas where adequate data is not readily available to evaluate against the 

criteria would, at a minimum, have Zone 1 protections. WPZ 1 may contain lands with 

limited or extremely challenging access to groundwater and those without availability of 

renewable water supplies and access to water delivery infrastructure. May also contain 

lands that may be diverting or pumping Colorado River water, requiring an allocation of 

Colorado River water for legal use. Additional protections may be afforded to these areas 

as specific project applications are received and the areas are further assessed. 

 

Criteria  

• Groundwater demand less than natural recharge. 

 

Design Features  

• All activities subject to applicable design features as discussed in Section 2.3.2, 

Elements Common to All Action Alternatives. 

 

Figure 3.7 displays a map of Arizona WPZs. 
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Figure 3.7. Arizona Water Protection Zones (BLM 2012, p. 2-34). 

 

 The Final EIS has placed REDAs in 62,300 acres of WPZ 1 land; 12,600 acres of WPZ 

2, and 117,200 acres of WPZ 3.  The chosen management alternative includes specific 

requirements for mitigation measures for applications located in WPZs 2 and 3 (BLM 

2012, p. 4-183).  Some optional mitigation measures include an option for solar 

developers to offset their negative impacts through water conservation and replenishment 

techniques such as “importing water, treating and using brackish water, capturing and 
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using storm water runoff, water retirement, use of recycled or waste water, and vegetation 

treatments” (BLM 2012, Appendix B).  See Appendix B of the Final EIS for more details 

on the Best Management Practices, Mitigation Measures, and Required Studies for water 

resources.   

 

Concerns Submitted During Public Comment Period: Concerns were voiced 

regarding floodplain disturbance; protecting ephemeral streams, washes, and groundwater 

basins; the threat to availability of renewable water supplies; proper drainage design and 

water delivery infrastructure; refraining from siting solar energy projects on lands with 

limited access to groundwater (specifically the Central Highlands and Colorado Plateau); 

and considering the total amount of water used by solar energy facilities. 

 

Existing Limitations on Adverse Impacts: The Arizona Department of Water 

Resources (ADWR) would need to review and approve any groundwater extraction 

within AMAs and INAs, and in all other areas (including BLM priority watersheds and 

sole source aquifers). ADWR would monitor well design to prevent aquifer 

contamination (BLM 2012, p. 4-183).  Therefore, any USSEP necessitating groundwater 

extraction would need approval and monitoring by ADWR.   

 

In addition, BLM is required by the State to develop a Water Resources Monitoring and 

Mitigation Plan, and to conduct comprehensive groundwater studies as well as a 

comprehensive groundwater basin analysis of its lands.  The activities of USSEPs would 

be considered alongside other land uses for water resource planning. 

 

Legislation that protects water quality is explained in the following passage from the 

RDEP Final EIS, p. 3-164: 

“The Clean Water Act (CWA) established the basic structure for regulating 

discharges of pollutants into waters of the U.S., including setting water quality 

standards for all contaminants in surface waters. Under Sections 301 and 402, 

the CWA prohibits the discharge of any pollutant from a point source into 

navigable waters of the U.S. without a National Pollutant Discharge Elimination 
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System (NPDES) permit issued by EPA, a state, or, where authorized, a tribal 

government on an Indian reservation. Permits under Section 402 are generally 

issued by the state in which the discharge originates. For discharge of dredged 

or fill material into Waters of the U.S., including wetlands, a Section 404 permit 

from the U.S. Army Corps of Engineers (USACE) is required. Under Section 

401, the CWA requires the state to issue water quality certifications for 

discharges of fill and dredged material to waters of the state, including wetlands, 

headwaters, and riparian areas. 

Executive Order 11990, Protection of Wetlands, directs federal agencies to 

minimize the destruction, loss, or degradation of wetlands and to preserve and 

enhance the natural and beneficial value of wetlands in carrying out programs 

affecting land use… 

 …Executive Order 11988, Floodplain Management, as amended by 

Executive Order 12148, directs each federal agency to take action to avoid the 

long- and short-term adverse impacts associated with the occupancy and 

modification of floodplains. Agencies are further required to avoid direct or 

indirect support of floodplain development whenever there is a practicable 

alternative. Under the Safe Drinking Water Act (SDWA), the EPA sets drinking 

water standards referred to as the National Primary Drinking Water Regulations, 

40 CFR Part 141, and the National Secondary Drinking Water Regulations, 40 

CFR Part 143. These regulations set maximum contaminant levels (MCLs) for 

substances in drinking water and apply to groundwater if the groundwater is a 

source of potable water. Groundwater rights may be subject to federal 

regulation where a hydrologic connection exists with a federal reserved water 

right.” 

BLM’s description of applicable water-related laws states that wetland environments, 

floodplains, and drinking water sources are to be degraded by USSEPs at a minimum.  If 

USSEPs do modify those resources, approval of multiple agencies will be needed. 

 

Unavoidable Adverse Impacts: No unavoidable adverse impacts on water resources 

were listed in the BLM Final EIS. 
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24. Wild Horses and Burros 

General Environmental Impacts: The BLM has specific policies, plans, and actions for 

managing wild horses and burros.  There are certain areas in Arizona that have been 

determined to be suitable for long-term presence of wild horses and burros, and they are 

called Herd Management Areas (HMAs).  Although the BLM only has the authority to 

manage wild horses and burros on federal land, but some HMAs include private property 

because agreements have been written between landowners and the BLM that allow 

agency staff to manage the animals there.  The management of herds is fairly dynamic, 

because animals often travel outside of HMAs—there are no fences or other barriers used 

to prohibit animal movement.  The most common method used to encourage animals to 

remain in a certain area is relocating water sources to attract horses and burros (BLM 

2012, p. 4-184).  

  

All HMAs have been eliminated from consideration for solar facility applications.  

However, given the mobility of wild horses and burros, disturbance may be caused 

outside of HMAs.  Adverse impacts may include direct displacement, loss of forage, and 

disturbance due to noise. Increased vehicular traffic, habitat blockage and fragmentation, 

augmented wildfire potential, and spread of noxious weeds would encourage disturbance 

to wild horses and burros.  

 

Three HMAs are adjacent to or within five miles of the designated REDAs, so the herds 

that reside in those areas will be especially vulnerable to disturbance.   Those HMAs--the 

Alamo, Black Mountain, and Cerbat Mountain--are displayed in brown on the Figure 3.8. 
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Figure 3.8. Arizona BLM Herd Management Areas (BLM 2012, p. 4-184). 

 

Concerns Submitted During Public Comment Period: None were submitted for wild 

horses and burros. 

 

Existing Limitations on Adverse Impacts: The 1971 Wild Free-Roaming Horse and 

Burro Act authorized the BLM to protect, manage, and control wild horses and burros.  

BLM has management objectives for those animals: 

1) “Protect, maintain, and control viable, healthy herds with diverse age structures 

while retaining their free-roaming nature 

2)  Provide adequate habitat through the principles of multiple use and 

environmental protection 
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 3) Maintain a thriving natural ecological balance with other resources 

 4) Provide opportunities for the public to view wild horses and burros 

 5) Protect wild horses and burros from unauthorized capture, branding, harassment, 

or death.” 

 

It should be noted that these objectives are followed to the fullest extent possible without 

interfering with other BLM management activities. 

 

Unavoidable Adverse Impacts: None were specified in the RDEP EIS. 

 

25. Wilderness Characteristics 

General Environmental Impacts: The BLM is required the Federal Land Policy 

Management Act to conduct inventories of areas that possess wilderness characteristics.  

The inventories result in agency plans and policies that protect areas with wilderness 

characteristics.  Some land is then managed for its wilderness characteristics, and some is 

not; it is up to the BLM to decide whether wilderness characteristics will be the highest 

priority for land use (BLM 2012, p. 3-179).  For the RDEP, all areas that contain 

wilderness characteristics were eliminated from consideration for solar energy projects 

(BLM 2012, p. 4-189).  Figure 3.9 is a map of the lands, in dark and light blue, that have 

been eliminated from REDAs as a result of wilderness characteristics). 
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 Figure 3.9.  Arizona BLM lands with identified wilderness characteristics (BLM 2010, p. 

3-180). 

 

One noticeable aspect of this map is the lack of areas with wilderness characteristics 

present within the Kingman, Safford, and Tucson Field Offices. This is because recent 

inventories of wilderness characteristics have not been completed for these field offices.  

The lack of wilderness surveys is significant because no wilderness-oriented land was 

eliminated from REDAs within the areas of those field offices.  It is expected that when 
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the surveys have been completed, solar energy projects will not be permitted on land with 

wilderness characteristics, but until that time, solar facilities may still be built (BLM 

2010, p. 3-179).   

 

BLM concluded that although areas with known wilderness characteristics have been 

eliminated from REDAs, they may still be vulnerable to indirect effects of solar energy 

projects.  Land within five miles of a solar energy project is expected to be impacted by 

the increased traffic and fugitive dust associated with site construction, noise from 

trenching and facility assembly, light pollution, and the non-natural scenery of the 

physical facilities (BLM 2012, p. 4-188). 

 

Concerns Submitted During Public Comment Period: The most common public 

comments submitted were about citizens’ proposed wilderness areas, specifically the 

Sonoran Desert Heritage Conservation Proposal.  This proposal suggested new 

wilderness areas be designated in Arizona.  If the areas in the proposal were in fact made 

into wilderness areas, they would have been excluded from REDAs in the RDEP.  

However, the Sonoran Desert Heritage Conservation Proposal was under review by 

Congress at the time the Final EIS was being written, so the BLM did not exclude the 

proposed areas from REDAs.   Regardless, the final decision made for the RDEP only 

designated 400 acres, or 0.2 percent, of the citizens’ proposed wilderness lands as 

REDAs (BLM 2012, p. 4-192). 

 

Existing Limitations on Adverse Impacts: There are no laws that prohibit the 

destruction of wilderness characteristics for land on which the highest management 

priority is not wilderness.  However, BLM has stated that it will manage certain areas for 

their wilderness characteristics, and these lands will be protected to the maximum 

reasonable extent from the impacts of USSEPs. 

 

Unavoidable Adverse Impacts: The noise, dust, human presence, and light pollution 

that may cause indirect impacts on areas with wilderness characteristics could be 

unavoidable.  Mitigation measures include designing solar energy facilities to blend 
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visually with the natural landscape or to choose technologies that are shaped similarly to 

the geography of the landscape. 

 

3.2c: Analysis 1 Summary  

With the exception of Geology and Seismicity, every one of the resources assessed by 

BLM showed the potential to be negatively impacted by USSEPs.  Many potential 

impacts, though, may be mitigated (such as groundwater withdrawal and disruption of 

wild horse and burro herds).  BLM has recognized that the extent of some impacts will be 

limited through exiting legislation; for resources not protected by legislation, BLM has 

suggested regulations for design features and best management practices.  BLM 

acknowledged the importance of proper management of USSEPs in two ways: including 

a table of Best Management Practices and Design Features in the Final EIS as a guide for 

interested developers (BLM 2012, Appendix B); and incorporating stakeholder concerns 

in the RDEP Record of Decision (BLM 2013).  The ways in which USSEPs are designed 

and managed could drastically affect the degree to which resources are impacted.   

 

BLM’s RDEP Draft EIS stated that some negative impacts cannot be avoided. These 

impacts include the following: 

 Increased particulate matter in air 

 Cancellation of on-site leases or permits for livestock grazing 

 Local noise pollution from construction equipment 

 Destruction of fragile soils and vegetation, which may take up to a century to 

recover from damage 

 Re-routing of certain travel routes or recreational trails to accommodate sites 

 Degradation of visual resource values and wilderness characteristics 

 

As far as stakeholder comments submitted to the RDEP Draft EIS, stakeholder concerns 

pertained to concerns about negative impacts as well as constructive suggestions for 

siting.  Some of the resources identified by BLM as having potential to be harmed by 

USSEPS were not mentioned in any stakeholder comments have potential negative; these 

included mineral, oil, and gas resources; greenhouse gas emissions; grazing; 

paleontological resources; and wild horses and burros.  It is important to remember that 

the lack of Draft EIS comments on those subjects does not indicate that they were never 
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mentioned by stakeholders throughout the EIS process.  However, the fact that 

stakeholders did comment on 19 of the 24 resources assessed shows a great breadth of 

stakeholder awareness and concern for public lands resources. 

 

Analysis 1 of BLM’s EIS for the RDEP provides a general information base for the 

impacts of solar energy projects on environmental and cultural resources throughout 

Arizona, as well as which impacts were of concern for stakeholders.  It does not, 

however, quantify the degree to which stakeholders are concerned, or study which groups 

of stakeholders are concerned more than others about particular resources.  The 

qualitative results of Analysis 1 led to the quantitative methods utilized in Analysis 2, 

which aimed to quantify the extent to which certain resources were of concern different 

stakeholder groups. 

 

3.3: Analysis 2: Concerns of Stakeholder Groups 

 

Analysis 2 made associations between types of organizations that showed concern about 

USSEP development and the type of impacts with which they were concerned.  Analysis 

2, a quantitative content analysis, attempted to provide preliminary information about 

organizations and concerns of the population of interest in this study: citizen stakeholders 

of Arizona USSEPs.   

 

3.3a: Methods 

The content analysis of the RDEP Final EIS comments was conducted according to the 

methods of Krippendorf (2004).  In content analyses, “segments” of information are 

identified for analysis, and key characteristics are chosen by which to analyze the 

segments.  The segments are then analyzed and labeled according to their key 

characteristics, and are finally quantified and compared to one another.  The following 

list further explains the six steps of Krippendorf’s methods, and describes how they were 

applied in Analysis 2 of the RDEP Final EIS: 

1. Unitizing – the systematic distinguishing of segments of a text of interest to the 

analysis. 
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The units identified in Analysis 2 were the 198 individual written comments reported in 

the BLM’s 2012 RDEP Final EIS, Appendix G.  Each comment was analyzed as a unique 

segment. 

 

2. Sampling – allows the analyst to economize on the research effort by limiting 

observations to a manageable subset of the population of interest. 

Analysis 2 examined every comment listed in the EIS; therefore, it can be considered a 

census of the population, and no sampling was required. 

 

3. Recording/coding – bridges the gap between text and someone’s reading of it; this step 

creates a durable record of otherwise transient phenomena, and also transforms text into 

analyzable data. 

The essence of this step is to simplify complex information by applying codes to each 

segment of information, therefore gaining the ability to organize the segments.  Codes 

were established for two characteristics of each comment: the organizational affiliations 

of the commenters, and the major concern that was voiced by the comment.  Seven 

categories were created for the characteristic of organizational affiliation: Federal agency 

staff, State government staff, County government staff, members of Tribal groups, 

members of environmental organizations, members of industry and trade groups, and 

unaffiliated individuals.  

 

The second characteristic analyzed, the subject of concern, was coded according to 15 

categories.  The concerns pertained to a wide variety of subjects, including substantive 

issues such as land use, impacts on wildlife, and air and noise pollution; others dealt with 

the process for designating REDAs, such as the data used in the impact analysis; and 

some voiced opinions on the BLM’s application process for USSEP siting. The codes 

served to organize the multitudinous concerns; they are named and defined in Table 3.6.    
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Table 3.6. Codes for Comment Concerns in the RDEP Draft EIS 
Code: Air and Noise Pollution 

Definition: Pollutants, dust, noise impacts  

 

Sample Quote: "Suppress dust on traveled paths which are not paved through wetting, use of watering 

trucks, chemical dust suppressants, or other reasonable precautions to prevent dust entering ambient air." 

p. G-7, by a state agency official. 

Code: Climate Change 

Definition: Renewable development and interaction with climate change 

 

Sample Quote: "The BLM should address the issues associated with climate change and implications for 

water resources, wildlife and their habitats in the context of the solar energy development." p. G-46, by 

representative of an environmental group. 

 

Code: Cultural and Tribal Impacts 

Definition: All cultural impacts including tribal concerns, including environmental justice 

Sample Quote: 

Code: Damage Mitigation 

 

Definition: Measures/best practices for mitigating damage to resources 

 

Sample Quote: "Although it appears that REDA lands are relatively unencumbered by significant 

environmental conflicts, mitigation measures should be considered to address impacts to natural 

resources and public values.” (p. G-58, by an environmental group representative) 

 

Code: Data Quality 

 

Definition: Quality, completeness, and availability to the public of the data and projections used in the 

RDEP EIS process 

 

Sample Quote: “Without a quantitative air quality calculations analyses of the RDEP proposed project 

alternative(s) including doing a comparison with local, regional, state (of Arizona) and/or Federal 

(National) air emissions thresholds, the RDEP proposed project alternative(s) could require a 

Conformity Determination per the Federal Clean Air Act (CAA).” (.G-7, government agency 

spokesperson.) 

 

Code: Land Use Impacts  

 

Definition: General unspecified  impacts on neighboring townships, government land uses, private 

lands, other renewable projects, and future land uses 

 

Sample Quote: “The analysis stops at state boundaries, and does not adequately consider impacts to 

adjacent communities in Utah.” 

 (p. G-53, County Association of Government representative.)  
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Code: Motorized Access 

 

Definition: Motorized vehicles and routes, transportation planning, OHVs, public access to areas 

adjacent to SEZs 

 

Sample Quote: “Recommend adding use of nonhazardous and noncorrosive agents in road pavement 

structure construction.” (p. 10, county official.) 

 

Code: Permitting Process 

 

Definition: the process through which it will be decided that USSEPs will gain right-of-ways, and how 

those right-of-way agreements are managed. 

 

Sample Quote: "We encourage Arizona BLM to make clear its expectation of a more efficient 

permitting process for applications in REDAs." (p. G-13 by representative of an environmental group) 

 

Code: RDEP Process 

Definition: Adequacy of REDP EIS process/clarity of the analysis/verification of errors/public 

involvement and meetings/future scenarios 

 

Sample Quote: "We recommend that upon RDEP screens being revisited in the future, the most current 

modeled wildlife linkages for completed county-level assessments should be obtained by from the 

AGFD and utilized as screens, as were the AGFD / NAU Bier Lab subset of priority wildlife linkages." 

p. 16 by representative of an environmental group. 

 

Code: Site Prioritization 

 

Definition: SEZ  site designation methods and criteria including disturbed land requirements and 

proximity to transmission lines 

 

Sample Quotes: "First, the BLM should remove the few proposed sites that currently conflict with the 

Sonoran Desert Heritage conservation proposal." p. G-28 by member of an environmental organization. 

 

"The 5-mile screen in Alternative 3 is appropriate if the RDEP’s focus is placed on previously disturbed 

lands and pumping stations along CAP for any potential renewable energy project." (p. G-36 by member 

of an environmental group) 

 

Code: Vegetation  

 

Definition: Impacts on vegetation   

 

Sample Quote: "The BLM must limit the extent to which energy development displaces (plant) species 

and cannot merely plan to move the (plant) species.” (p. 110 by member of an environmental 

organization) 

 

Code: Visual Impacts  

 

Definition: Impacts on quality/composition of visual resources  
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Sample Quote: "As a cooperating agency in the preparation of the Draft Environmental Impact 

Statement for the Mohave Wind Energy Project proposed to be located in this general area, we continue 

to have concern with BLM's low quality characterization of the local viewshed." (p. G-73 by an official 

of the federal government) 

 

Code: Water Resources  

 

Definition: Water-related concerns including floodplains  

 

Sample Quote: “[Concentrating solar power facilities] would need to secure water rights or withdrawal 

authorities from ADWR and would be subject to conservation requirements established by the 

Department within its Management Plans.” (p. G-44 by official from a state agency) 

 

Code: Wilderness Impacts  

 

Definition: Impacts on areas designated or potentially designated as Wilderness. 

 

Sample Quote:   "When the Yuma Resource Management Plan (RMP) was being revised in 2005, 

Arizona Wilderness Coalition and other environmental groups provided the BLM with an inventory 

identifying lands with wilderness character, requesting that the agency manage the lands to protect those 

characteristics."  (p. G-100, by and environmental group representative) 

 

Code: Wildlife 

 

Definition: Wildlife and game impacts, endangered species, species habitat 

 

Sample Quote: "...the Species and Habitat Conservation Guide model mainly identifies areas of high 

species diversity, but some important special status species (e.g. Sonoran desert tortoise) may exist in 

habitats of relatively low diversity and thus additional careful screening is necessary to screen out their 

habitats..." (p. G-34, by representative of an environmental organization) 

 

"The BLM should incorporate AGFD spatial data for pronghorn in its analysis to identify key moderate 

to high quality habitat networks and migratory corridors for pronghorn." (p. G-29.  by representative of 

an environmental organization) 

 

 

 

4. Reducing data – creates an efficient representation of the entire data set by tabulating 

types and frequencies of occurrence. 

 

For efficiency of analysis, the seven codes for organizational affiliation and the 15 

categories for subject of concern were each assigned a letter.  Every comment was then 

analyzed and labeled with two letters: one denoting its author’s organizational affiliation, 

and the other denoting its subject of concern.  A table of these labels can be found in 

Appendix C of this document.  The frequencies associated with each letter were recorded 

into a table can also be found in Appendix C. 

 

5. Inferring context – an analysis of the data; bridges the gap between descriptive texts 

and what they mean.  
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After the frequencies of comments were tabulated for each code, the labels could be 

reverted from letters back into their original understandable definitions.  The frequency 

tables for organizational affiliation and concern were then analyzed (see “Results” 

section below).   

6. Narrating the answer – involves making the content analysis results meaningful to 

others. 

A narrative of the content analysis is contained in the “Results” and “Analysis 2 

Summary” sections. 

Through Krippendorf’s (2004) methods for content analysis, the comments from the 

RDEP EIS were classified according to the commenter’s organizational affiliation and 

the subject of their comment.  Those classifications llowed for quantitative analysis of the 

types of concerns that were associated with certain types of stakeholder groups. 

3.3b: Results of Analysis 2 

Table 3.7 states the results of the tabulations comment frequency, organized into the two 

characteristics categories of Commenter Organizational Affiliation and Concern Type. 
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Table 3.7. RDEP Draft EIS Commenter Organizational Affiliations and Associated Comment Types. 

 

 

 

Org. Affiliation Comment Type

Air/Noise Climate Cultural/ Damage Data Land Motorized Permitting RDEP Site Veg. Visual Water Wilderness Wildlife Grand

Pollution Change Tribal Mitigation Quality Use Access Process Process Prioritiz. Disturb. Res. Res. Character. Total

Federal Government 1 1 1 1 3 2 4 13

State Government 1 1 1 3 1 7 2 16

County Government 1 1 2 3 5 1 3 5 1 1 23

Environmental Groups 3 13 9 1 4 8 9 23 1 2 1 39 113

Tribal Groups 17 1 1 1 1 3 24

Industry/Professional 2 2 7 11

Unaffiliated Individuals 1 1 2 6 8 1 1 2 22

Grand Total 2 3 19 15 16 6 11 9 21 50 1 5 12 2 50 222
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1. Overall Stakeholder Affiliations and Concerns  

 

Table 3.8. Total number of comments submitted by RDEP stakeholders, by organizational 

affiliation. 

 

Organizational Affiliation 

Total 

Comments 

County Government 23 

State Government 16 

Federal Government 13 

Unaffiliated Individuals 22 

Environmental Groups 113 

Tribal Groups 24 

Energy Professional Groups 10 

Grand Total 222 

 

 

Figure 3.10. Number of comments submitted to the RDEP Draft EIS, according to 

stakeholder type. 

 

The most comments were submitted regarding Wildlife and Site Prioritization, each of 

which received 50 comments (22.4%).  Also prevalent were the issues of the RDEP 

Process, Cultural and Tribal Impacts, Data Quality, Damage Mitigation, Water 
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Resources, and Motorized Access; these categories were commented upon over 10 times.  

The least amount of comments were submitted regarding Vegetation Disturbance (1 

comment), Wilderness Characteristics (2 comments), Air and Noise Pollution (2 

comments), Climate Change (3 comments), and Visual Resources (5 comments). 

 

2. Concerns of Stakeholder Groups 

 

 

 

Figure 3.11.  Number of comments submitted on the RDEP Draft EIS by private 

individuals and members of various organization and agencies. 

 

Environmental groups submitted by far the largest number of comments, with 113 

submitted—more than four times more comments than any other affiliation.  County 

governments, tribal members, and individuals submitted similar numbers of comments 

(23, 24, and 22 comments).  Federal agencies, State government, and members of solar 

industries and trade groups made the least amount of comments (13, 17, and 11 

comments).   
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3. Comments by Federal Agency Staff, by Concern Category 

 

  

Figure 3.12. Number of comments submitted to the RDEP Draft EIS by members of 

federal agencies, by concern code. 

 

Comments from employees of federal agencies were fairly evenly distributed amongst 

seven concern codes, having four comments about Wildlife, three about Site 

Prioritization, two about Visual Resources, and one each about Air and Noise Pollution, 

Cultural and Tribal Impacts, Data Quality, and Land Use Impacts. 
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4. Comments of State Government Agency Staff, by Concern Category 

 

Figure 3.13. Number of comments submitted to the RDEP Draft EIS by members of State 

government agencies, by concern code. 

 

State government agency comments showed the most concern for water resources (seven 

comments).  Other areas of concern were Site Prioritization (three comments); Wildlife 

and Data Quality (two comments each); Damage Mitigation, the RDEP process, and 

Visual Resources (one comment each).  The concern codes commented on by State 

government representatives were similar to those of Federal agency representatives. 
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5. Comments of County Government Agency Staff, by Concern Category 

 

Figure 3.14. Number of comments submitted to the RDEP Draft EIS by members of 

County government agencies, by concern code. 

 

Representatives of County government agencies commented on 10 concern types—all 

but three of the concern codes.   The two most commonly noted concerns regarded 

Motorized Access and Site Prioritization, with five comments each.  Three comments 

each were submitted pertaining to Land use Impacts and the RDEP Process; two were 

submitted for Data Quality, and one comment each were written about Air and Noise 

Pollution, Cultural and Tribal Impacts, the USSEP Permitting Process, Visual Resources, 

and Water Resources. 
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6. Comments of Environmental Group Members, by Concern Category 

 

 

 

Figure 3.15. Number of comments submitted to the RDEP Draft EIS by members of 

environmental groups, by concern code. 

 

Members of environmental groups showed principal concern for Wildlife, for which 39 

of the 113 comments (34.5%) were submitted.  Site Prioritization was commented upon 

23 times (20.4%), and Damage Mitigation had 13 comments (11.5%).  All other concern 

codes received between one and 10 comments, except for those issues that received no 

comments: Air and Noise Pollution, Visual Resources, and, notably, Cultural and Tribal 

Impacts. 
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7. Comments of Tribal Group Members, by Concern Category 

 

 

Figure 3.16. Number of comments submitted to the RDEP Draft EIS by members of 

Tribal groups, by concern code. 

 

Representatives of Tribal groups indicated overwhelming concern about Cultural and 

Tribal Impacts, for which 17 of the 24 Tribal comments (70.8%) were submitted.  The 

Wildlife concern code was commented upon 3 times; and Land Use Impacts, Site 

Prioritization, Visual Resources, and Water Resources each receiving one comment. 
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8. Comments of Solar and Energy Trade/Industry Group Members, by Concern 

Category 

 

 

Figure 3.17. Number of comments submitted to the RDEP Draft EIS by members of trade 

and industry groups, by concern code. 

 

Members of energy trade and professional groups showed the greatest concern about Site 

Prioritization, with seven of 11 comments.  Data Quality and the RDEP Process were 

commented upon twice each.   No concern was shown for the remaining 12 concern 

codes. 
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9. Comments of Unaffiliated Individuals, by Concern Category 

 

 

Figure 3.18. Number of comments submitted to the RDEP Draft EIS by unaffiliated 

individuals, by concern code. 

 

From unaffiliated individuals, comments were received regarding eight concern types, 

with Site Prioritization (8 comments) and the RDEP Process (6 comments) being the 

most prevalent.  Also commented upon were Motorized Access and Wildlife (with 2 

comments each), as well as Damage Mitigation, Data Quality, Water Resources, and 

Wilderness Characteristics (1 each). 

 

3.3c: Analysis 2 Summary 

Analysis 2 provided evidence that concern exists regarding USSEP development across 

multiple stakeholder groups: government agencies, environmental citizen groups, energy 

professionals, and unaffiliated individuals. The number of comments submitted for 

different concerns varied amongst groups; therefore, evidence was provided for each 

having its own concerns about the Arizona RDEP Draft EIS.   
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In terms of most-cited concerns of other stakeholders, members of environmental groups 

submitted 113 of 222 comments—more than half of the total comments submitted.  The 

issue of largest concern indicated by environmental groups was wildlife, which 

comprised over one-third of comments from environmental stakeholders.  Federal agency 

employees commented most about wildlife and site prioritization, with no comments 

about the RDEP process or the USSEP permitting process.  State agency employees 

indicated the most concern in water resources. County agency staff showed interest in a 

wide variety of issues (with motorized access and site prioritization most commented 

upon), but submitted comments neither about wildlife nor about water resources, the 

highest concerns of Federal and State agency employees.  Members of Tribal groups as 

well as energy professional groups were principally concerned with few topics (cultural 

and tribal resources and site prioritization, respectively).  By contrast, unaffiliated 

individuals showed concern for eight types of concerns; these individuals focused mainly 

on procedural, not substantive, issues: site prioritization and the RDEP process. 

 

Various reasons could be surmised for the presence or absence of comments about the 

different concern codes amongst the stakeholder groups.  For instance, the relatively low 

frequency of comments submitted by Federal, State, and County agencies in comparison 

to those made by environmental groups may be partially explained by the fact that some 

of their opinions were contributed at points in the EIS process other than the public 

comment period. Some Federal, State, and County organizations were Cooperating 

Agencies for the RDEP EIS, and offered input through identifying issues, collecting 

inventory data, contributing to alternative formation, and estimating effects of 

alternatives (BLM 2012, p. 1-11), For the RDEP EIS, the Cooperating Agencies 

included: Arizona Corporation Commission, Arizona Department of Environmental 

Quality, Arizona Department of Water Resources, Arizona Game and Fish Department, 

Arizona State Land Department, Bureau of Reclamation, Central Arizona Water 

Conservation District, Mojave County, National Park Service, and Western Area Power 

Administration.  Because the Cooperating Agencies offered their opinions and expertise 
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outside of written comments on the Draft EIS, their members may not have felt as much 

need to submit written comments on environmental impacts.   

 

Tribal governments also contributed their opinions outside of written comments; BLM 

was required through EO 13175, Consultation and Coordination with Indian Tribal 

Governments, to solicit input from tribes separately from Cooperating Agencies and the 

general public. Through government-to-government meetings and consultation regarding 

cultural resources, Tribes contributed input outside of written public comments.  Some 

comments on the Draft EIS stated, however, that the BLM’s efforts to consult tribes were 

unsatisfactory.  Consultation with tribes and with Cooperating Agencies certainly does 

not replace the value of written comments, but it may be part of the reason why they 

submitted few comments relative to environmental groups.   

 

Regarding the comparatively low number of comments from industry professionals and 

trade group members, BLM has acknowledged that this group of stakeholders has been 

involved to a lesser extent than other groups in the RDEP process as well as other siting 

activities for solar energy on BLM Arizona lands (Cowgher2014).   

 

Because there were multiple avenues through which stakeholders could contribute 

opinions throughout the RDEP EIS process, the lack of comments made to the RDEP 

Draft EIS by any particular stakeholder group cannot be said to indicate a lack of concern 

about any given issue; conclusions regarding Analysis 2 can only be made about 

evidence for presence of concerns.  Nevertheless, the fact that environmental interests 

submitted 10 times the amount of comments as industry professionals does indicate a 

greater extent of concern of environmental groups regarding USSEP impacts.  The extent 

to which representatives of trade and industry groups commented compared those of 

environmental groups can be used as a comparison between two stakeholder groups that 

did not officially contribute information for the EIS outside of public meetings and 

written comments.  Analysis 2, therefore, supported the research problem—the concept 

that members of environmental citizen groups have concerns regarding USSEP 

development on Arizona public lands.   
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3.4: Chapter Summary 

Analyses 1 and 2 revealed BLM’s 2012 identification of potential USSEP impacts in 

Arizona, which of those impacts can be limited through existing legislation or BLM 

policies, and which types of stakeholders showed concern about certain types of 

resources.  Both analyses indicated a wide breadth of stakeholder concerns for natural 

and cultural resources.   Opinions were voiced that both encouraged and discouraged 

certain aspects of USSEP development; overall unity was not found in stakeholder 

opinions. 

 

Stakeholder input was utilized in the Record of Decision for the BLM Arizona RDEP.  

The criteria decided upon for USSEP siting were based upon stakeholder comments 

voiced during the Scoping period and written about the Draft EIS. The public concerns 

voiced regarding landscape disturbance, the responsible use of water resources, and siting 

on land with low existing resource values were reflected in BLM’s decisions to locate 

Renewable Energy Development Areas (REDAs) and Solar Energy Zones (SEZs) within 

minimal distances from to existing transmission lines and areas of electricity demand, to 

require the use of low water-use technologies, and to maximize siting on land with low 

resource values (for further details, see the “Alternatives” section of Chapter 6 of the 

RDEP Final EIS).   Analyses 1 and 2 illustrated ways in which stakeholders’ written 

comments have affected BLM’s USSEP siting policies. 

 

Above all, information found through conducting Analyses 1 and 2 supported the notion 

that the study of current concerns of environmental advocates was valid.  The RDEP EIS 

includes only those stakeholder opinions that were strong enough to be written and 

submitted to the BLM; thus, those who commented on the RDEP Draft EIS cannot be 

said to represent all people who have concerns about the impacts of USSEPs.  Analyses 1 

and 2 of this chapter provided a starting point for further analysis of a broad range of 

public interest stakeholders, the results of which are reported in the next chapter.   
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Chapter IV 

 Survey of Public Lands Citizen Stakeholder Opinions 

4.1: Introduction 

The design and distribution of the survey of citizen public land stakeholder groups was 

informed by conclusions reached through the solar energy literature review and the 

analysis of the BLM’s Arizona RDEP Final Environmental Impact Statement.   Although 

knowledge of USSEP environmental impacts had been gained by these investigations, 

questions remained regarding the current opinions and concerns of citizen public land 

stakeholders. Thus, these were explored through the distribution and analysis of a 

stakeholder survey.   

Pertaining to further study of citizen public lands stakeholders, six major topics were 

identified for the research of citizen stakeholder opinions.  Those research topics were 

defined and broken into sub-topics.  Notably, emphasis was placed upon making 

associations between different stakeholder opinions.  Table 4.1 displays the research 

topics and sub-topics.   

Table 4.1.  Survey Research Topics and Sub-Topics 

Research Topic 1: Support of REN development and USSEPs 

Definition: Overall level of support by Arizona stakeholders for renewable energy 

development, and specifically their support for USSEPs on public lands. 

Sub-topics: 

 1a. Support of Presidential and Congressional encouragement of REN 

development 

 1b. Reasoning for Congressional and Presidential support for REN 

development on public lands 

 1c. Support of USSEP development on public lands 
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 1d. Association between stakeholders’ support of USSEPs  and their 

support of Presidential and Congressional encouragement of REN 

development 

 1e. Association between level of support for USSEPs and level of support 

for the President and Congress encouraging REN development 

 

Research Topic 2: Knowledge of Solar Energy Technologies and Policies 

Definition: Amount of stakeholder knowledge about solar energy technology as well as 

the process for siting USSEPs. 

Sub-topics: 

 2a. Technical knowledge about solar energy 

 2b. Knowledge of federal laws and regulations for USSEPs 

 2c. With whom stakeholders communicate about solar energy 

 

Research Topic 3: Support of USSEPs versus Other Public Lands Uses 

Definition: Determination of whether stakeholders’ support for USSEPs are 

associated with their opinions on other uses of public lands (e.g. fossil fuels 

production, game hunting, hardrock mining, livestock grazing, outdoor recreation, and 

timber harvesting).   

Sub-topic: 

 3a. Association between support of USSEPs versus other public lands uses 

 

Research Topic 4: Confidence in Federal USSEP Siting process 

Definition: The level of stakeholder confidence that the current federal administrative 

process will result in appropriate siting of USSEPs on Arizona public lands. 

Sub-topics: 
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 4a. Confidence in the federal USSEP siting process 

 4b. Association between confidence in the federal USSEP siting process and 

opinions on appropriate uses of public lands 

Research Topic 5: Concern about USSEP Impacts on Public Lands Resources 

Definition:  The degree to which stakeholders are currently concerned about potential 

USSEP impacts on the public lands resources previously identified by stakeholders 

(e.g. landscapes and migration corridors; non-Tribal cultural resources, Tribal 

cultural resources, water resources, and wildlife species). 

Sub-topics: 

 5a. Concern about USSEP impacts on landscapes and migration corridors 

 5b. Concern about USSEP impacts on non-tribal cultural resources 

 5c. Concern about USSEP impacts on tribal resources 

 5d. Concern about USSEP impacts on water resources 

 5e. Concern about USSEP impacts on wildlife species 

 5f. Strong concerns about USSEP impacts on public lands resources 

 5g. Association between support of REN development and concerns about 

public lands resources 

 5i. Association between support of USSEP development and concerns about 

public lands resources  

 5j. Association between technical knowledge of USSEPs and concerns about 

public lands resources 

 5k. Association  between knowledge of USSEP siting policies and concerns 

about public lands resources 

 5l. Association between confidence in the federal USSEP siting process and 

concerns about public lands resources 
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Research Topic 6: Organizational Affiliations, and Associations between 

Affiliations and other Research Topics 

Definition: The types of citizen organizations to which stakeholders belong; and 

associations between affiliations, opinions on and knowledge of USSEPs, confidence in 

the siting process, and opinions on appropriateness of certain uses for public lands.  

Sub-topics: 

 6a. Organizational affiliations of stakeholders 

 6b. Association between affiliation and foreign capital concern  

 6c. Association between affiliation and technology/policy knowledge of 

USSEPs 

 6d. Association between affiliation and support of other public lands uses 

 6e. Association between organizational affiliation and concerns about 

public lands resources 

 

The six research topics informed the survey design, and consequently the results and 

analysis of the survey.  The remaining sections of this chapter are structured according to 

these six research topics.  The chapter will be organized into three main sections: the 

methods utilized to design, distribute, and analyze the survey; the survey results and 

analysis; and a summary of the results and analyses pertinent to USSEP siting on Arizona 

public lands. 

4.2: Methods 

4.2a: Survey Design 

The survey comprised six sections correlating to the research topics, and each section was 

populated with questions directly informing the sub-topics. Table 2 explains the 

relationships between the six survey sections, their corresponding research topics, and the 

connection between the survey questions and the research topics. 
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Table 4.2. Survey sections, their corresponding research topics, and survey content 

that supported exploration of the research topics. 

 

Survey Section Corresponding Research 

Topic(s) 

 

Supporting Survey 

Content 

Section I: “America’s 

Development of Renewable 

Energy”  

 

-Research Topic 1: Support of 

REN development and 

USSEPs 

 

Inquired whether participants 

supported actions by 

Congress and the President to 

encourage renewable energy 

development.  Respondents 

who did support Presidential 

and Congressional 

encouragement of REN 

development were asked their 

main reason for their support. 

 

Section II, “Renewable 

Technology and Policies” 

 

-Research Topic 2: 

Knowledge of solar energy 

technologies and policies 

 

Asked participants to indicate 

their level of knowledge 

about solar technologies, and 

also about the current process 

for siting USSEPs on public 

lands.   

 

Section III, “Public Lands” 

 

-Research Topic 1: Support of 

REN development and 

USSEPs 

 

 

 

-Research Topic 3: Support of 

USSEPs versus other public 

lands uses 

 

 

 

 

 

 

 

 

 

 

 

 

-Research Topic 4: 

confidence in federal USSEP 

siting process 

 

Asked participants whether 

they did or did not agree that 

USSEPs are an appropriate 

use of public lands. 

 

Asked respondents to rate the 

appropriateness of different 

uses of public lands (fossil 

fuel production, game 

hunting, hardrock mining, 

livestock grazing, outdoor 

recreation, and timber 

logging).  Those responses 

were quantitatively compared 

with participants’ responses 

about the appropriateness of 

USSEPs.  

 

Asked participants whether or 

not they believed the current 

federal administrative process 

for siting USSEPs on public 

lands would result in 

appropriate USSEP siting. 
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Section IV, “Opinions 

regarding specific solar 

energy development impacts 

on Arizona public lands” 

 

-Research Topic 5: Concern 

for USSEP impacts on public 

lands resources 

 

Instructed participants to 

indicate their levels of 

concern that USSEPs would 

negatively impact different 

public lands resources.  

Concerns regarding five 

groups of resources were 

assessed: landscapes and 

migration corridors; non-

Tribal cultural resources; 

Tribal resources; water 

resources; and wildlife 

species. 

 

 

Section V, “Affiliation” 

 

Research Topic 6: 

Organizational affiliations, 

and associations between 

affiliations and other research 

topics 

 

Requested that participants 

indicate with which of six 

types of groups they 

affiliated: local environmental 

organizations, national 

environmental organizations, 

local conservation groups, 

local watershed groups, 

energy professional 

organizations, or “other” 

groups.  The answers to this 

question were utilized to 

determine whether 

stakeholders’ answers to the 

other five Research Topics 

were independent of their 

organizational affiliation, or 

whether their answers were 

associated with their 

affiliations. 

 

 

The survey comprised 19 multiple-choice questions, along with optional opportunities to 

elaborate on responses through written explanations.  Also included was an optional 

short-answer questions that asked respondents to list their name and organization25.  The 

entire survey may be referenced in Appendix E of this document.   

                                                           
25 Another short-answer question asked participants to list with whom they had communicated 

about solar energy during the past year; this question was not analyzed for this study. 
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The multiple-choice questions designed to inform research topics 3 (opinions about 

appropriateness of various uses of public lands) and 5 (concerns about USSEP impacts on 

public lands resources) followed the format of the Likert scale (Likert 1932).  For these 

questions, survey participants were asked to select one of five points on a spectrum 

indicating the degree to which they agreed with a survey statement.  For example, 

participants indicated their level of agreement with a statement that USSEPs have 

negative impacts on water resources by choosing a 1, 2, 3, 4, or 5 on the Likert scale; 1 

indicated the least amount agreement and 5 indicated the greatest amount of agreement.  

By utilizing the Likert scale for responses about individuals’ opinions, the researchers 

could not only assess the presence or absence of opinions, but also the extremity of those 

opinions. 

The survey was written in electronic format only on Qualtrics survey software (Qualtrics 

2014).  

4.2b: Survey Distribution 

The survey’s population of interest, which had been defined at the outset of the study, 

was members of citizen public land stakeholder groups who may have concerns regarding 

the environmental impacts of USSEP development on Arizona public lands.  In order to 

reach this population, the researchers developed a comprehensive list of Arizona 

environmental, conservation, and watershed organizations.26  This list was developed 

through organizational contact lists, Internet searches, and conversations with 

stakeholders.  While as many organizations as possible were included, organizations that 

did not have a website or were not referred to on existing stakeholder lists were 

undoubtedly overlooked.  The list included 113 organizations. 

After the list of organizations was created, the organizations were classified into five sub-

groups of citizen organizations:  

                                                           
26 Groups located on Tribal lands were excluded from this study because Colombi et al. at the 

University of Arizona were conducting a parallel study about Tribal concerns. 
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1. National environmental groups- concerned about environmental issues as the 

national level 

2. Local environmental groups- concerned about Arizona-based environmental 

issues, and may comprise a local chapter of a national organization 

3. Local/Community-Based conservation groups- involved in efforts to 

conserve specific local resources 

4. Watershed Initiatives- concerned not about one specific resource, but about 

all resources within a place-based watershed.    

5. Energy professionals- members or employees of organizations in the 

renewable energy industry (solar developers, LEED certification professionals, 

etc.).  These were added to the list of stakeholders because energy professionals 

may be knowledgeable about USSEP siting issues, and may have concerns similar 

to those of other citizen groups. 

 

Distinguishing different types of citizen groups, permitted assessment of whether 

associations existed between the type of organization to which an individual belonged 

and his/her opinions and concerns regarding USSEPs on Arizona public lands. 

Before any surveys were distributed, the Internal Review Board of the University of 

Arizona verified the safety and scientific integrity of the survey as well as the written 

invitation sent to participants (located in Appendix D of this document). The survey was 

completely anonymous, and no data was attributed to any individuals’ names.  

 After approval by the University of Arizona Internal Review Board, surveys and written 

invitations were sent to members of the identified stakeholder organizations.  All 

organizational members whose electronic mail addresses appeared on organizational 

websites were solicited for the survey.  Because every willing member of the population 

identified was included in this study, the study was considered a census, not a sample.  

Therefore, no measures were taken to randomize or stratify the population. 

Solicitation for participation in the study was conducted through electronic mail for 

individuals whose e-mail addresses were known.  An invitation to the survey was sent to 

each potential participants; this included a link to the electronic survey.  To maximize 
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participation, the invitation encouraged invitees to disseminate the survey to others they 

believed would be interested in participating in the study.  The intent of the participant 

recruitment methods was to include stakeholders who were intrinsically interested in 

USSEP siting issues; therefore, no monetary or other tangible incentive to complete the 

survey was offered.  Invitations were sent between December of 2013 and April of 2014, 

and surveys were completed within the same timeframe.  

The survey was hosted on the Qualtrics.com survey website.  The Qualtrics® program 

tracked which invitees had completed the survey without identifying the names of 

participants.   Automatic electronic-mail reminders were sent to invitees who had not 

completed the survey.  If an individual was sent a reminder following the initial invitation 

and still did not complete the survey, he/she was not contacted a third time.  

The methods for survey distribution included creating a comprehensive list of potential 

concerned stakeholders for Arizona public lands USSEP siting, and contacting all 

members of those organizations accessible by electronic mail.  Only stakeholders 

intrinsically interested the issues presented in the survey were targeted; the study did not 

solicit individuals who were not already concerned with USSEP siting. This study 

attempted a census of members of environmental, conservation, watershed, and energy 

professional organizations in Arizona who are currently concerned about USSEP siting 

on Arizona public lands.   

4.2c: Survey Analysis Methods 

Analysis of the survey included descriptive and inferential statistical methods.  Since the 

questions analyzed were formatted as multiple-choice or Likert scale (Likert 1932), their 

responses were studied using methods appropriate for ordinal-scale variables (Stevens 

1946, p. 677-680).  Descriptive statistics of responses, e.g.., mode and range, were used 

for the study of stakeholders’ organizational affiliations, support of solar energy 

development, confidence in the federal administrative USSEP siting process, knowledge 

about solar energy technologies and siting, and environmental concerns. 

Regarding inferential statistics, the Chi-Square Test of Independence (Corder and 

Foreman 2009, p. 155-163) was utilized to determine whether responses to various 
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questions by survey participants were independent of respondent categorization either 

according to organizational affiliation or their knowledge regarding aspects of solar 

power or public policy.  The null hypothesis (i.e., H0) was that responses were 

independent of either organizational affiliation or expertise, while the research hypothesis 

(i.e., HA) was that responses were not independent of affiliation or expertise.  Pearson’s R 

statistic and the associated probabilities (i.e., p-values representing the probability of 

being wrong in rejecting the null hypothesis) were calculated using Stata ® statistical 

software.  α levels for the Chi-Square test (i.e., α) were 0.1 and 0.05.  The following 

section presents the survey results in terms of the descriptive and inferential statistics. 

 

4.3: Survey Results  

The survey was sent to 207 electronic addresses, and was completed by 55 individuals, 

which suggests a 26.6 % response rate.  However, because recipients of the invitation 

were encouraged to ask other people to complete the survey, an exact response rate, 

strictly speaking, cannot be calculated for this study.  Furthermore, not all 55 respondents 

answered all questions.  Results are next displayed according to the research topics and 

sub-topics.   

Research Topic 1: Support of REN Development and USSEPs 

To gain information about research topic 1, four questions were presented to survey 

participants.   

Sub-Topic 1a: Support of Presidential and Congressional encouragement of REN 

development 

The first survey question for research topic 1 pertained to support for actions by Congress 

and the President to encourage REN development. Participants were asked to select one 

of three answers: that they believed that Congressional and President should make REN 

development the top national priority; that REN should be among the top national 

priorities, but not the top priority; or whether the government should not emphasize REN 

development.  Figure 4.1 shows the responses for each level of support. 
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Figure 4.1.  Bar graph of survey responses for Sub-Topic 1a, Support of Presidential and 

Congressional encouragement of REN development. 

Participants in this survey showed overall support for Congressional and Presidential 

encouragement of REN development.  Nearly one-quarter (15 of 55, or 27.2%) said that 

REN development should be “the top national policy priority.”  Almost three-quarters of 

the respondents (40 of 55, or 72.7%) stated that renewable energy should be among 

national priorities.  Only one respondent disagreed that Congress and the President 

should encourage development of renewable energy as a national priority.   

Sub-Topic 1b. Reasoning for Congressional and Presidential Support for 

Renewable Energy Development on Public Lands 

A second question about REN development was posed to the 54 participants who 

responded in support of U.S. REN development.  They were asked which reason most 

influenced their support of REN development.  Respondents could select one of the 

following choices: “REN helps to lessen climate change;” “REN helps America to gain 

independence from foreign and domestic oil; REN helps the economy and creates jobs;” 

“REN advances other technologies;” and “Other”.  Figure 4.2 shows a bar graph of 

responses to this question, “If you said “yes” (i.e., either choice a or b) to [the question 
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about Congressional and Presidential encouragement of REN development], what reason 

most influenced your answer?  (Check the most appropriate response.)” 

  

Figure 4.2.  Bar graph of survey responses for Sub-Topic 1b, Reasoning for 

Congressional and Presidential Support for Renewable Energy Development on Public 

Lands. 

Most of the respondents—34 of 54, or 63.0%--stated that the top reason they supported 

U.S. governmental support of REN development was that REN helps to lessen climate 

change.  Fourteen participants, or 25.5%, said that energy independence was their top 

reason.  Five of the 54 respondents (9.3%) cited REN’s ability to help the economy and 

create jobs, and one respondent indicated that his or her main reason for supporting REN 

development was that REN advances other technologies.  The only respondent, who 
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answered “Other” stated that all four of the reasons listed were his or her main reason for 

supporting REN development in the U.S. 

Sub-Topic 1c. Support of USSEP Development on Public Lands 

To gauge stakeholder support of USSEP development on public lands, in comparison to 

those that supported governmental encouragement of REN development in general, 

survey participants were asked to indicate whether or not they agreed that USSEPs are an 

appropriate use of public lands. 

 

Figure 4.3. Bar graph of survey responses for sub-topic 1c, Support of USSEP 

Development on Public Lands. 

Stakeholders’ support of utility-scale solar energy development on public lands was 

measured in contrast with their opinions on renewable energy development in general. 

When asked whether utility-scale solar energy generation was a good use of public lands, 

60 percent of the respondents agreed.  Almost one-quarter (14 of 55, or 24.5%) did not 

believe that utility-scale solar energy development is a good use of public lands.  This 

figure of non-support contrasted with the single response for non-support for 

Congressional and Presidential encouragement of REN development.  In addition, eight 
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respondents, or 14.5%, were uncertain or had no opinion about whether public lands are 

appropriate places for USSEPs.  

Sub-Topic 1d. Association between level of support of USSEPs and level of 

support of the President and Congress encouraging REN development 

To determine whether stakeholders’ level of support of SEP installations on public lands 

was associated with level of support of the President and Congress encouraging REN 

development, a Chi-Square Test of Independence was performed for organizational 

affiliation versus multiple existing uses of public lands.   

Table 4.3.  Results of Chi-Square Test of Independence for sub-topic 1d, Association 

between level of support of USSEPs and level of support of the President and Congress 

encouraging REN development. 

Variables Pearson’s R Probability 

Support of Congressional and 

Presidential Encouragement of REN 

projects, and Support of USSEPs on 

public lands 

7.6020 0.107* 

*indicates significance at the α = 0.1 level. 

The test result with p = 0.107 indicates a strong association between whether survey 

participants supported Congressional and Presidential encouragement of REN projects, 

and whether they supported USSEPs as a use of public lands. 

Sub-Topic 1e. Concern about Foreign Capital in American REN Projects  

A recent trend in solar energy is that American USSEP investment is becoming 

increasingly international.  To gauge stakeholder opinions on this subject, a fourth 

question about support of REN development was presented.  It asked whether the 

participants would be concerned if investment capital in USSEPs were to be multi-

national rather than solely American.  Participants indicated wither they were not 

concerned if projects are multi-national, or if they did not support multi-national 

investment capital for USSEPs. 
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Figure 4.4.  Bar graph of survey responses for sub-topic 1e, Concern about 

Foreign Capital in American REN Projects. 

Overall, more respondents were not concerned about foreign investment capital than who 

did not support foreign investment capital.  Thirty-two of 55 survey respondents, or 

58.2%, stated that “the national origin of the investment capital” was not their concern. 

The remaining 42% of respondents were split; 22% did not “support renewable energy 

projects for which the investment capital is multi-national”, while 20%, almost one-fifth 

or the participants, were uncertain or had no opinion about foreign capital being gained 

from USSEPs. 

Research Topic 2: Knowledge of Solar Energy Technologies and Policies  

Three separate questions were asked of survey participants for assess their knowledge 

about solar energy.  

Sub-Topic 2a. Survey Respondents’ Technical Knowledge about Solar Energy 

The first question in Topic 2 asked respondents to indicate whether they had little 

technical knowledge of solar energy technologies, knowledge of basic solar energies such 

as Photovoltaics and Concentrating Solar Power, or whether they could speak to 

professionals with confidence about solar energy technologies. 
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Figure 4.5.  Bar graph of survey responses for sub-topic 2a, Survey Respondents’ 

Technical Knowledge about Solar Energy. 

Survey respondents indicated a wide range of knowledge of utility-scale solar power 

generation processes.  Most of the survey respondents had a basic technical knowledge of 

solar energy technologies, while almost one-third did not understand basic technologies, 

and a few had expert-level knowledge.   Sixteen of the 54 respondents, or 29.6%, 

reported that they had “little technical knowledge” about utility-scale solar, while only 

seven of 54, or 13.0%, stated that they could “speak to engineers and energy experts with 

confidence on technical aspects of solar energy.”   

The majority of participants, 57.4%, reported having basic knowledge of USSEP 

technologies.  Those 31 respondents indicated an understanding of “Photovoltaics, 

concentrated solar power, distributed generation, utility-scale generation, or parabolic 

trough and power tower plants, but lack an in-depth understanding of solar technologies.”   

Sub-Topic 2b. Knowledge of Federal Laws and Regulations for USSEPs 

The second question posed to survey participants regarding solar energy knowledge 

pertained to the current laws and regulations for siting USSEPs on public lands.  

Respondents could choose whether they had little knowledge, knowledge of basic federal 

laws such as the National Environmental Policy Act, or whether they could speak to 

decision-makers with confidence about USSEP siting laws. 
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Figure 4.6. Bar graph of survey responses for sub-topic 2b, Knowledge of 

Federal Laws and Regulations for USSEPs. 

Survey participants’ knowledge of USSEP laws and policies followed similar patterns to 

those of solar energy technologies; the mode was the intermediate level of knowledge, 

with fewer indications of little knowledge, and the least responses for the highest level of 

knowledge. 

 Of the 55 respondents, approximately half (50.9%) indicated that they had a basic 

knowledge of federal laws and policies for siting USSEPs on public lands.  These 28 

participants stated that they knew of “some basic federal laws and policies such as the 

National Environmental Policy Act, but do not have an in-depth understanding of the 

current laws and policies.”  About one-third (32.7%) considered themselves to have little 

knowledge of current laws and policies for developing USSEPs on public lands, and 16% 

stated that they could speak to decision-makers with confidence about federal USSEP 

siting laws and policies. 

Research topic 2c. With whom stakeholders communicate about solar energy 

Stakeholders reported with whom they have communicated about solar energy in the past 

year by writing the names of as many individuals and/or entities as desired. Thirty-five 

people reported communicating with government agencies such as BLM, the National 
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Resource Conservation Service, the U.S. Border Patrol, Pima County, individual 

government representatives, or simply “Tribes” or “Counties” in general.  Eight 

respondents stated their communication with solar energy industry groups such as 

Abengoa and First Solar.  Twenty-nine people communicated with environmental 

advocacy groups.  Seven respondents reported communicating with public utilities; two 

had communicated with recreational groups; and one communicated with the University 

of Arizona.  Importantly, 13 of the 55, or 23.6% of survey participants, reported that they 

had communicated with no one about solar energy within the past year.  A full list of 

responses about solar energy communication is included in Appendix F. 

Research Topic 3: Support of USSEPs versus Other Public Lands Uses 

Sub-Topic 3a. Association between Support of USSEPs versus Other Public Lands 

Uses 

To determine whether stakeholders’ level of support for USSEP development on public 

lands was associated with their opinions on appropriate uses of public lands, the 

researchers performed a Chi-Square Test of Independence.  For this test, the null 

hypothesis was that level of respondents’ level of support for USSEP development on 

public lands was independent of their opinions of whether the listed use was appropriate 

for public lands. The research hypothesis was that there was a significant association 

between level of support for USSEP development on public lands and level of opinions 

on the listed uses of public lands (Corder and Foreman 2009).  
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Table 4.4.  Results of Chi-Square Test of Independence for responses to sub-topic 3a, 

Association between Support of USSEPs versus Other Public Lands Uses. 

Public Land Use Pearson’s R Probability 

Fossil Fuel Production 12.7539 0.121 

Game Hunting 7.1492 0.521 

Hardrock Mining 7.5532 0.478 

Livestock Grazing 8.3145 0.403 

Outdoor Recreation 14.1556 0.078* 

Timber Logging 11.5160 0.174 

* indicates significance at the α=0.1 level. 

The Chi-Square Test results show that for fossil fuel production, game hunting, hardrock 

mining, livestock grazing, and timber logging, the degree to which respondents supported 

those uses was not strongly associated with their level of support of using public lands for 

utility-scale solar energy production.  With probabilities of greater than 0.1, the null 

hypothesis was supported.   

For outdoor recreation, the research hypothesis was supported at the α = 0.1 level. The 

Chi-Square Test of Independence indicates that whether or not a participant supported 

USSEPs was strongly associated with whether or not they supported outdoor recreation.  

According to the test, if support for USSEPs on public lands and support of outdoor 

recreation were, in fact, independent, then there was only a 7.8% chance that the survey 

participants would have answered the questions in the same way.  The analysis indicates 

that the degree to which environmental advocates support USSEP development could be 

related to their support of outdoor recreation as use of public lands. 

. 
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Research Topic 4: Confidence in the USSEP Siting Process 

Sub-Topic 4a. Confidence in the Federal USSEP Siting Process 

For the researchers to assess overall stakeholder confidence in the current process for 

siting USSEPs on federal lands, they asked participants to indicate their level of 

confidence.  Multiple-choice selections included “I have complete confidence that the 

current administrative process will result in appropriate siting of USSEPs on public 

lands”; “I have some confidence that the current administrative process will result in 

appropriate siting of utility-scale SEPs on public land”, and “I have no confidence that 

the current administrative process will result in appropriate siting of USSEPs on public 

lands”. 

 

Figure 4.7. Bar graph of survey responses to sub-topic 4a, Confidence in the 

Federal USSEP Siting Process. 

Only one respondent had “complete confidence” that the current federal administrative 

process would result in appropriate siting of USSEPs.  Thirty-six out of the 55 

respondents, or 65.4%, stated that they had “some confidence” in the siting process, and 

half that number (18 of 55, or 32.7%) said they had “no confidence” that the current 

process would result in appropriate USSEP siting. No respondents had a different 

opinion. 
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Sub-Topic 5b. Association between Confidence in the Federal USSEP Siting 

Process and Opinions on Appropriate Uses of Public Lands 

To determine whether stakeholders’ level of confidence in the federal USSEP siting 

process was associated with their opinions on appropriate uses of public lands, the 

researchers performed a Chi-Square Test of Independence.  For this test, the null 

hypothesis was that level of respondents’ confidence in the federal administrative process 

for siting USSEPs on public lands was independent of their opinions on whether the 

listed use was appropriate for public lands. The research hypothesis was that there was a 

significant association between level of confidence in the federal USSEP siting process 

and opinions on appropriate uses of public lands (Corder and Foreman 2009, p. 155-

163).  

Table 4.5.  Results of Chi-Square Test of Independence for survey responses to sub-topic 

5b, Association between Confidence in the Federal USSEP Siting Process and Opinions 

on Appropriate Uses of Public Lands. 

Public Land Use Pearson’s R Probability 

Fossil Fuel Production 7.1813 0.517 

Game Hunting 15.9553 0.043** 

Hardrock Mining 2.6925 0.952 

Livestock Grazing 6.0570 0.641 

Outdoor Recreation 7.8494 0.448 

USSEP Development 11.8957 0.018** 

Timber Logging 17.5532 0.025** 

** indicates significance at α =0.05 

The Chi-Square Test of Independence results indicated strong associations between 

participants’ levels of confidence in the federal administrative USSEP siting process and 

their opinions on the appropriateness of game hunting, USSEP development, and timber 



140 
 

logging.  With respective probabilities of 0.043, 0.018, and 0.025, those three land uses 

showed significance at the α =0.05 level.  In other words, the degree to which a survey 

respondent was confident that the current process for siting USSEPs on public lands was 

strongly associated with whether they thought game hunting, USSEP development, and 

timber logging were appropriate uses of public lands. 

For fossil fuel production, hardrock mining, livestock grazing, and outdoor recreation, the 

Chi-Square Test of Independence probabilities were greater than 0.1.  This means that no 

strong association can be made between whether survey participants were confident in 

the current USSEP federal lands siting process and whether they thought that those four 

land uses were appropriate for public lands. 

Research Topic 5: Concern for USSEP Impacts on Public Lands Resources 

A core concept of this study was to determine the current concerns of members of citizen 

groups regarding USSEP development on public lands.  Therefore, survey participants 

were asked about their level of concern with five groups of resources that could 

potentially be impacted by USSEPs.  These groups included the following: landscapes 

and migration corridors, non-Tribal cultural resources, Tribal resources, water resources, 

and wildlife species. 

Figures 4.7 through 4.11 illustrate the responses to questions about the five resources, 

phrased as such: “I am concerned about impacts on [the resource] that might result from 

utility-scale solar projects on public lands.” 

 

 

 

 

 

 

 

 



141 
 

Sub-Topic 5a. Concern about USSEP Impacts on Landscapes and Migration 

Corridors 

 

 

Figure 4.8.  Bar graph of survey responses to sub-topic 5a. Association between 

Confidence in the Federal USSEP Siting Process and Opinions on Appropriate Uses of 

Public Lands. 

 

Responses to the survey question pertaining to concerns about landscapes and wildlife 

connectivity indicated general concern from participants.  Forty-two of the 55 

respondents, or 76%, agreed or strongly agreed that landscapes and migration corridors 

are a concern, while seven participants disagreed or strongly disagreed.  Six respondents 

indicated “Neutral/No Opinion.” 
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Sub-Topic 5b. Concern about USSEP Impacts on Non-Tribal Cultural Resources 

 

Figure 4.9. Bar graph of survey responses for sub-topic 5b, Concern about USSEP 

Impacts on Non-Tribal Cultural Resources. 

Regarding non-Tribal cultural resources on public lands, survey respondents indicated 

concern; but more participants agreed (22) than strongly agreed (19) that USSEP impacts 

on cultural resources are a concern.  Seven respondents disagreed or strongly disagreed, 

and the same number were neutral. 
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Sub-Topic 5c. Concern about USSEP Impacts on Tribal Resources 

 

Figure 4.10.  Bar graph of survey responses for sub-topic 5c, Concern about USSEP 

Impacts on Tribal Resources. 

Similar trends were found for Tribal and non-Tribal cultural resources.  Like non-Tribal 

cultural resources, more survey respondents agreed (23) than strongly agreed (18) that 

they were concerned about the impacts of SEPs on Tribal public lands resources.  One 

more participant strongly disagreed that he/she was concerned about Tribal resources (2) 

than non-Tribal resources (1); one less participant disagreed (2), and two less were 

neutral (5).   
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Sub-Topic 5d. Concern about USSEP Impacts on Water Resources 

 

Figure 4.11.  Bar graph of survey responses for sub-topic 5d, Concern about 

USSEP Impacts on Water Resources. 

Water resources were a strong concern for 29 of the 55 (53%) of the survey participants, 

while nine respondents indicated disagreement (7) or strong disagreement (2) that water 

resources are a concern for USSEP impacts.  Only one participant was neutral or had no 

opinion about whether water resources were a concern.   
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Sub-Topic 5e. Concern about USSEP Impacts on Wildlife Species 

 

Figure 4.12.  Bar graph of survey responses for sub-topic 5e, Concern about USSEP 

Impacts on Wildlife Species. 

Responses pertaining to wildlife species were heavily weighted toward strong concern 

regarding wildlife species.  Eighty percent (44 of 55) of the respondents agreed or 

strongly agreed that certain wildlife species may be impacted by USSEPs.  Only one 

person strongly disagreed that wildlife species are a concern for USSEP impacts on 

public lands; seven more disagreed, and three were neutral—resulting in 11 of 55, or 

20%, of participants who did not indicate concern for wildlife species. 
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Sub-Topic 5f. Strong Concerns about USSEP Impacts on Public Lands Resources 

 

Figure 4.13.  Bar graph of survey responses indicating a strong level of agreement with 

statements that Landscape, Non-Tribal, Tribal, Water Resources, and Wildlife Species 

are a concern regarding negative impacts of USSEPs. 

Strong concern was indicated about all five groups of resources.  Wildlife Species (31), 

Landscapes/Migration Corridors (30), and Water Resources (29) had a slightly higher 

number of “strongly agree” responses than Non-Tribal (19) and Tribal (18) Cultural 

Resources.   

Overall, agreement that the five groups of public lands resources were a concern far 

outweighed disagreement.  With 55 survey participants who answered questions about 

five groups of resources, there were 275 total responses regarding concerns about USSEP 

impacts on public lands resources.  Of those 275 responses, almost half (127/275, or 

46%) strongly agreed that resources were a concern for SEP impacts.  Eighty-six 
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responses (31%) agreed, resulting in a 77% average response rate that any given resource 

group was a concern for survey participants.  The five resource groups discussed had 

fairly similar proportions of indicated concern or lack of concern; cultural resources (both 

Tribal and non-Tribal) had a slightly lower number of agreement than natural resources 

(Landscapes/Migration Corridors, Water Resources, and Wildlife Species).  The most 

polarized resource group was Water Resources, for which all but one respondent either 

agreed or disagreed that they were concerned. 

Sub-Topic 5h. Association between Support of REN Development and Concerns 

about Public Lands Resources 

The question arose: Is stakeholders’ support or lack of support for Presidential and 

Congressional encouragement of REN development associated with their concerns about 

certain USSEP impacts?  To answer this question, the researchers performed a Chi-

Square Test of Independence for the survey questions pertaining to Presidential and 

Congressional support of REN development, and concerns that USSEPs would 

negatively impact different public lands resources.  For this test, the null hypothesis was 

that respondents’ support of Congress and the President’s encouragement of domestic 

REN development was independent of their concerns about various USSEP impacts on 

public lands.  The research hypothesis was that there was a significant association 

between respondents’ support for Congressional and Presidential encouragement of 

domestic renewable energy development and their concerns about those USSEP 

development impacts (Corder and Foreman 2009).  
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Table 4.6.  Results of Chi-Square Test of Independence for survey responses for sub-topic 

5h, Association between Support of REN Development and Concerns about Public Lands 

Resources. 

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 16.0653 0.041** 

Landscapes/ Species Migration/ Habitat 6.0205 0.645 

Tribal Lands and Resources 16.7231 0.033** 

Water/Water Use/ Wetlands 4.8292 0.776 

Wildlife Species 2.9990 0.934 

**indicates significance at α = 0.05 

With a stated probability of 0.041 and 0.033, The Chi-Square Test of Independence 

supported the research hypothesis for concerns about both tribal and non-tribal cultural 

resources.   The respective probabilities of 0.033 and 0.041 show significance at the α = 

0.05 level.   A strong association occurred between respondents’ support of Presidential 

and Congressional encouragement of domestic REN development, and the degree to 

which they showed concern about tribal and non-tribal cultural resources.   

For the other resources tested (landscapes/ species migration/ habitat, water/ water use/ 

wetlands, and wildlife species), no significant association was shown.  The degree to 

which respondents supported Congressional and Presidential encouragement of domestic 

REN development cannot be said to be related to their level of concern about landscape 

resources, water resources, or wildlife species. 

Sub-Topic 5i. Association between Support of USSEP Development and Concerns 

about Public Lands Resources  

To determine whether stakeholders’ level of support for USSEP development on public 

lands was associated with their types of concerns about USSEP impacts on public Lands, 

the researchers performed a Chi-Square Test of Independence.  For this test, the null 

hypothesis was that level of respondents’ level of support for USSEP development on 
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public lands was independent of their level of concern about USSEP impacts on 

resources existing on public lands. The research hypothesis was that there was a 

significant association between level of support for USSEP development on public lands 

and level of concern about USSEP impacts on public lands resources (Corder and 

Foreman 2009 p. 155-168).  

Table 4.7.  Results of Chi-Square Test of Independence for survey responses for sub-topic 

5i, Association between Support of USSEP Development and Concerns about Public 

Lands Resources.   

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 7.3636 0.498 

Landscapes/ Species Migration/ Habitat 9.2639 0.321 

Tribal Lands and Resources 7.2884 0.506 

Water/Water Use/ Wetlands 7.4593 0.488 

Wildlife Species 8.1657 0.417 

 

Similarly to the low number of relationships found in the test of independence between 

public lands USSEP support and support for other public lands uses, no associations were 

found between support for public lands USSEPs and levels of concern about USSEP 

impacts on public lands resources.  With stated probabilities greater than 0.1 for non-

tribal resources, landscapes/ species migration/ habitat, tribal lands and resources, water/ 

water use/ wetlands, and wildlife species, Chi-Square Test of Independence supported the 

null hypothesis for all resources.  Therefore, no association was found between degree to 

which participants were concerned that USSEPs would negatively impact the listed 

public lands resources, and whether participants supported USSEPs on public lands. 
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Sub-Topic 5j. Association between Technical Knowledge of USSEPs and 

Concerns about Public Lands Resources 

To determine whether the level of stakeholders’ technical knowledge of utility-scale solar 

power generation processes was associated with stakeholder concerns about SEP impacts 

on public lands, the researchers performed a Chi-Square Test of Independence.  For this 

test, the    null hypothesis was that respondents’ technical knowledge of utility-scale solar 

power generation processes was independent of their concerns about USSEP impacts on 

public lands.  The research hypothesis was that there was a significant association 

between respondents’ technical knowledge of utility-scale solar power generation 

processes and their concerns about USSEP development impacts (Corder and Foreman 

2009).  

Table 4.8.  Results of Chi-Square Test of Independence for survey responses for sub-topic 

5j, Association between Technical Knowledge of USSEPs and Concerns about Public 

Lands Resources. 

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 5.5345 0.699 

Landscapes/ Species Migration/ Habitat 11.9939 0.151 

Tribal Lands and Resources 7.4603 0.488 

Water/Water Use/ Wetlands 19.1031 0.014** 

Wildlife Species 12.5888 0.127 

** indicates significance at the α = 0.05 level. 

Only one resource showed a significant association between level of technical USSEP 

knowledge and degree of concern that the resource would be negatively impacted by 

USSEPs.  With a stated probability of 0.014, the Chi-Square Test of Independence 

supported the research hypothesis for water resources.  Therefore, there was a strong 

association between participants’ concern that USSEPs would negatively impact water 



151 
 

resources on public lands, and their level of technical knowledge about utility-scale solar 

energy. 

The other resources tested for concerns about negative USSEP impacts (tribal and non-

tribal cultural resources, landscapes/ species migration/ habitat, water/ water use/ 

wetlands, and wildlife species) had probabilities greater than 0.1, and did not show 

significance in the Chi-Square Test of Independence.  This means that a significant 

association was not shown between participants’ levels of USSEP technical knowledge 

and the degree to which they were concerned about those resources. 

Sub-Topic 5k. Association between Knowledge of USSEP Siting Policies and 

Concerns about Public Lands Resources 

 To determine whether stakeholders’ level of knowledge of the current federal laws and 

policies pertaining to utility-scale solar energy development on public lands was 

associated with their types of concerns about USSEP impacts on public lands, the 

researchers performed a Chi-Square Test of Independence.  For this test, the null 

hypothesis was that level of respondents’ knowledge of the current federal laws and 

policies was independent of their level of concern about USSEP impacts on different 

resources on public lands. The research hypothesis was that there was a significant 

association between level of knowledge of the current federal laws and policies 

pertaining to utility-scale solar energy development on public lands and level of concern 

about USSEP impacts on public lands resources (Corder and Foreman 2009).  
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Table 4.9.  Results of Chi-Square Test of Independence of survey responses for sub-topic 

5k, Association between Knowledge of USSEP Siting Policies and Concerns about Public 

Lands Resources. 

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 22.8415 0.004** 

Landscapes/ Species Migration/ Habitat 10.9272 0.206 

Tribal Lands and Resources 17.7957 0.023** 

Water/Water Use/ Wetlands 14.1219 0.079* 

Wildlife Species 13.3533 0.100* 

* indicates significance at the α = 0.1 level. 

** indicates significance at the α = 0.05 level. 

While only one resource of potential concern was associated with survey participants’ 

technical knowledge of USSEPs, four resources were associated with participants’ 

knowledge of USSEP laws and policies.  Concern about tribal and non-tribal cultural 

resources, water/ water use/ wetlands, and wildlife species showed significant 

associations with participants’ stated level of policy knowledge about utility-scale solar.  

Both tribal and non-tribal resources were significant at the α = 0.5 level (with respective 

probabilities of 0.023 and 0.004), and water resources and wildlife species were 

significant at the α = 0.1 level (respective probabilities being 0.079 and 0.100).  For those 

four resources, a strong association was found between the amount of policy knowledge a 

respondent had about USSEPs and the degree to which they were concerned about those 

resources. 

Landscape-related resources was the only listed resource that did not show a strong 

association with the participants’ knowledge about USSEP policies and laws.  With a 

Chi-Square probability of 0.206, it cannot be stated that survey respondents’ levels of 

knowledge about utility-scale solar energy laws on public lands was related to their 

degrees of concern that USSEPs would negatively impact landscapes, species migration, 

and habitat.  
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Sub-Topic 5l. Association between Confidence in the Federal SEP Siting Process 

and Concerns about Public Lands Resources 

To determine whether stakeholders’ level of confidence in the federal USSEP siting 

process was associated with their concerns about USSEP impacts on public lands 

resources, the researchers performed a Chi-Square Test of Independence.  For this test, 

the null hypothesis was that level of respondents’ confidence in the federal administrative 

process for siting utility-scale USSEPs on public lands was independent of their concerns 

about USSEP impacts on public lands resources. The research hypothesis was that there 

was a significant association between level of confidence in the federal USSEP siting 

process and concerns about USSEP impacts on public lands resources (Corder and 

Foreman 2009).  

Table 4.10.  Results of Chi-Square Test of Independence of survey responses for sub-

topic 5l, Association between Confidence in the Federal USSEP Siting Process and 

Concerns about Public Lands Resources. 

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 13.8215 0.087 

Landscapes/ Species Migration/ Habitat 9.0648 0.337 

Tribal Lands and Resources 13.0453 0.110 

Water/Water Use/ Wetlands 7.3124 0.503 

Wildlife Species 11.6525 0.167 

 

Although associations were found between survey participants’ confidence in the current 

federal USSEP siting process and their support for certain public lands uses, no 

associations were found between their confidence in the USSEP siting process and their 

concern about USSEP impacts on the listed public lands resources.  For tribal and non-

tribal cultural resources, landscapes/ species migration/ habitat, water/ water use/ 

wetlands, and wildlife species, the Chi-Square Test of Independence probabilities were 
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greater than 0.1.  No significant associations appeared between whether respondents had 

no confidence, some confidence, or complete confidence in the federal USSEP siting 

process, and their amount of concern that USSEPs would negatively impact the resources 

listed. 

Research Topic 6: Organizational Affiliations of Environmental Advocates 

To address Research Topic 1, survey respondents were asked to indicate their 

organizational affiliations by selecting one of six options: Energy Professional, Local 

Conservation Organization, Local Environmental Organization, Local Watershed 

Organization, National Environmental Organization, or Other.   

Sub-Topic 6a. Organizational Affiliations of Stakeholders  

This question was intended to distinguish different types of organizational groups from 

one another, and to assess whether differences occurred in opinions about USSEPs 

among members of those groups.  Figure 4.9 displays the responses for the variable 

“Organizational Affiliation.” 

Figure 4.14.  Bar graph of survey responses for sub-topic 6a, Organizational Affiliations 

of Stakeholders. 
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Survey participants represented all six groups: energy industry professionals, local 

(Arizona-based) conservation organizations, local environmental organizations, local 

watershed organizations, national environmental organizations. (One participant 

identified him/herself as a local government representative, and another stated he/she was 

a member of the U.S. Green Building Council; both of these individuals qualified as 

“other” because they did not fit into the categories listed.) 

While a smaller number of energy professionals completed the survey (3 of 55, or 5.5%), 

the remainder of the participants were divided fairly evenly among environmental, 

conservation, and watershed organization representatives.  Local environmental and 

conservation groups were both represented by 13 individuals; local watershed groups 

were represented by 10 participants; and national environmental groups were represented 

by 14 respondents. 

Sub-Topic 6b. Association between Affiliation and Foreign Capital Concern  

A question that arose pertaining to foreign investment capital was whether stakeholders’ 

organizational affiliations were associated with their stated level of concern about foreign 

investment capital.  To determine whether stakeholders’ levels of concern about REN 

foreign investment capital were associated with their organizational affiliations, the 

researchers performed a Chi-Square Test of Independence on the responses on two 

survey questions.  For this test, the null hypothesis was that respondents’ levels of 

concern about foreign investment capital were independent of their organizational 

affiliations, while the research hypothesis was that there was a significant association 

between participants’ concerns about foreign investment capital and their organizational 

affiliations (Corder and Foreman 2009).  
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Table 4.11.  Results of Chi-Square Test of Independence of survey responses for sub-

topic 6b, Association between Affiliation and Foreign Capital Concern. 

Stakeholder Variables Pearson’s R Probability 

Concern regarding REN 

foreign investment capital, 

and Organizational 

Affiliation 

16.7892 0.079* 

* indicates significance at the α = 0.1 level. 

At the α = 0.1 level, the Chi-Square test showed a significant association between 

respondents’ organizational affiliations and whether they stated concern about foreign 

investment capital in REN projects. 

 Sub-Topic 6c. Association between Organizational Affiliation and 

Technology/Policy Knowledge of USSEPs 

The similarity of proportions of participants’ levels of knowledge pertaining to policy and 

technology of solar energy led to an analysis of whether these similar proportions were 

displayed within organizational groups. To determine whether stakeholders’ affiliations 

were associated with both of these types of knowledge, the researchers performed a Chi-

Square Test of Independence for each knowledge type.  For this test, the null hypothesis 

was that respondents’ level of knowledge about technology or policy was independent of 

their organizational affiliation.  The research hypothesis was that there was a significant 

association between respondents’ affiliations and their level of technology or policy 

USSEP knowledge.   
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Table 4.12.  Results of Chi-Square Test of Independence for survey responses for sub-

topic 6c, Association between Organizational Affiliation and Technology/Policy 

Knowledge of USSEPs. 

Respondent Characteristic Pearson’s R Probability 

Technical Knowledge of USSEPs, and 

Policy Knowledge of USSEP Siting 

14.2169 0.007** 

Organizational Affiliation, and Technical 

Knowledge of Solar Energy 

33.7107 0.000** 

Organizational Affiliation, and Policy 

Knowledge of USSEP Siting 

20.2131 0.027** 

Technical Knowledge of Solar Energy and 

Support of SEPs on Public Lands 

2.5652 0.633 

Policy Knowledge of USSEP Siting and 

Support of USSEPs on Public Lands 

6.2520 0.181 

**indicates significance at the α = 0.05 level. 

 

Participants’ technical knowledge and their knowledge of laws and policies pertaining to 

public lands USSEP siting were shown to be strongly associated with one another, with a  

The Chi-Square test probability of 0.007. 

Respondents’ organizational affiliations were shown to be strongly associated to both 

their technical knowledge and political knowledge of utility-scale solar energy.  With 

Chi-Square Test of Independence probabilities of 0.000 for technical knowledge and 

0.027 for policy knowledge, the types of organizations with which survey participants 

associated themselves were strongly related to their reported levels of solar energy 

technical knowledge.   

Although respondents’ affiliations were strongly associated with the degree to which they 

supported utility-scale solar on public lands, neither their levels of technical nor policy 

knowledge affected their degree of support for USSEP development.  The probabilities of 

0.633 for technical knowledge and 0.181 for policy knowledge did not show strong 

associations with their support or lack of support for USSEPs on public lands.   This 
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means that whether or not a participant supported utility-scale solar energy development 

as a use of public lands was independent of how informed they were about the 

technology and policy aspects of solar energy.   

Sub-Topic 6d. Association between Organizational Affiliation and Support of 

Public Lands Uses 

To determine whether stakeholders’ affiliations were associated with their opinions on 

appropriate uses of public lands, the researchers performed a Chi-Square Test of 

Independence for organizational affiliation versus multiple existing uses of public lands.  

For this test, the null hypothesis was that respondents’ opinions were independent of their 

organizational affiliations, while the research hypothesis was that there was a significant 

association between organizational affiliation and respondent opinions of whether the 

listed use was appropriate for public lands (Corder and Foreman 2009).  

Table 4.13.  Results of Chi-Square Test of Independence for survey responses for sub-

topic 6d, Association between Organizational Affiliation and Support of Public Lands 

Uses. 

Public Land Use Pearson’s R Probability 

Fossil Fuel Production 16.9492 0.656 

Game Hunting 16.1885 0.705 

Hardrock Mining 29.0519 0.087* 

Livestock Grazing 25.4831 0.184 

Outdoor Recreation 17.4112 0.626 

USSEP Development 13.5111 0.196 

Timber Logging 29.445 0.079* 

*indicates significance at the α= 0.1 level. 
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With a stated probability of 0.087 and 0.079, the Chi-Square Test of Independence 

supported the research hypothesis that organizational affiliations were strongly associated 

with level of support of hardrock mining and timber logging.  The results indicate 

potential differences in opinion on hardrock mining and timber logging among members 

of local and national environmental groups, local conservation and watershed groups, 

energy professionals, and people associated with other types of organizations. 

With Chi-Square probabilities greater than 0.1, results for fossil fuel production, game 

hunting, livestock grazing, outdoor recreation, and also USSEP development indicated 

that there was no association between respondents’ organizational affiliation and their 

opinions on whether certain uses for public lands are appropriate.  This means that the 

affiliation of stakeholders with local or national environmental organizations, 

conservation or watershed groups, or energy industry organizations cannot be said to 

affect their opinions on whether fossil fuel production, game hunting, livestock grazing, 

outdoor recreation, or USSEP development were appropriate uses of public lands. 

Sub-Topic 6e. Association between Organizational Affiliation and Concerns 

about Public Lands Resources 

To determine whether stakeholders’ affiliations were associated with concerns about 

USSEP impacts on public lands, the researchers performed a Chi-Square Test of 

Independence.  For this test, the null hypothesis was that respondent concerns were 

independent of their organizational affiliations, while the research hypothesis was that 

there was a significant association between organizational affiliation and respondent 

concerns about USSEP development impacts (Corder and Foreman 2009).  
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Table 4.14.  Results of Chi-Square Test of Independence of survey responses for sub-

topic 6e, Association between Organizational Affiliation and Concerns about Public 

Lands Resources. 

Resource Pearson’s R Probability 

Cultural Resources (Non-Tribal) 21.5508 0.365 

Landscapes/ Migration Corridors/ 

Habitat 

25.0940 0.198 

Tribal Lands and Resources 31.1330 0.053* 

Water/Water Use/ Wetlands 29.8859 0.072* 

Wildlife Species 27.9260 0.111 

* indicates significance at the α = 0.1 level. 

With probabilities of 0.053 and 0.072, respectively, the concerns for tribal lands and 

resources as well as water-related resources were shown to be strongly associated with 

respondents’ affiliations.  This means that survey participants’ membership in local or 

national environmental organizations, local conservation or watershed groups, energy 

professional groups, or miscellaneous organizations could affect the degree of their 

concerns about tribal or water resources. 

By contrast, concerns about non-tribal cultural resources, landscapes, species migration, 

and habitat, and wildlife species were not strongly associated with survey respondents’ 

organizational affiliations.  The probability that the same survey results would have 

occurred given that those concerns were completely independent from organizational 

affiliations was greater than 0.1, so there cannot be surmised that affiliation and level of 

concern about those issues are related. 

4.4. Chapter Summary 

The survey results yielded multiple significant findings regarding the perspectives of 

environmental advocate group members about USSEP deployment on Arizona public 
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lands.  The paragraphs below detail the conclusions according to each of the six research 

topics. 

 

Research Topic 1: Support of REN development and USSEPs 

The survey results showed that many survey participants believed that REN development 

should be among America’s top national priorities, but some had less enthusiasm for 

USSEP development on public lands.  The comparatively low level of support for 

USSEPs indicates that stakeholders who support renewable energy are not necessarily in 

favor of utility-scale solar energy development taking place on Arizona public lands.  The 

Chi-Square analysis did show, however, that a strong association existed between the 

degree to which survey participants supported REN development and whether they 

believed USSEP siting is an appropriate use of public lands.   

Mitigation of climate change was by far the most often cited reason for survey 

respondents’ support for REN development.  Some respondents cited climate change 

mitigation as the reason for supporting REN, but they did not necessarily support 

USSEPs on public lands; this observation may indicate that for some members of citizen 

groups, the negative aspects of USSEPs—perhaps environmental impacts—outweigh the 

positive effect of climate change mitigation.  

Research Topic 2: Knowledge of solar energy technology and policies 

The level of survey participants’ knowledge regarding USSEP technologies and USSEP 

siting policies was similar; most respondents had a basic knowledge of these subjects.  

Importantly, more survey participants had minimal knowledge of USSEP technologies 

and policy than had expert knowledge.   

The survey analysis indicated a significant association between participants’ solar energy 

technical knowledge and political knowledge.  This means that a participants’ reported 

level of knowledge about USSEP technologies was correlated—either positively or 

negatively—with their reported of knowledge about the federal USSEP siting process.  

The same is true for the inverse; a respondent’s level of knowledge about the USSEP 

siting process was either positively or negatively correlated with his/her knowledge of 



162 
 

USSEP technologies.  Further studies would be needed to determine the strength and 

correlation of these associations. 

As far as the communication of environmental advocates about solar energy, 35 

government entities, 29 environmental advocacy groups, eight energy industry 

companies, seven public utility companies, two recreational groups, and one university 

were sited.  Thirteen of the 55 respondents reported not having communicated with 

anyone about solar energy within the past year.  The survey results suggest that 

government and environmental advocacy groups are the most prevalent sources of 

communication for environmental advocates, but that about one-quarter of the 

respondents do not communicate often about solar energy.   

Research Topic 3: Support of USSEPs versus Other Public Lands Uses 

Importantly, the only public land use that was strongly associated with participants’ 

opinions on the appropriateness of USSEPs was outdoor recreation.  In other words, a 

relationship was shown between stakeholders’ support of outdoor recreation activities 

such as hiking, wildlife viewing, and off-road driving and their support for USSEP 

development.  Thus, degree to which a member of a citizen group supports outdoor 

recreation on public lands may be used as an indicator for their support or lack of support 

for USSEP deployment.  For all other uses of public lands surveyed (fossil fuel 

production, game hunting, livestock grazing, hardrock mining, and timber logging), 

stakeholders’ support of activities were shown to be independent from their support for 

USSEP development, and cannot be said to be good indicators of support for USSEPs in 

Arizona. 

Research Topic 4: Confidence in Federal USSEP Siting process 

Two-thirds of study participants stated that they had some confidence in the current 

federal administrative USSEP siting process; one-third had no confidence, and only one 

individual had complete confidence.  This means that a full one-third of individuals who 

volunteered to take the online survey for this project completely lacked confidence in the 

Federal siting process for USSEPs, yet still wanted to share their opinions about solar 

energy development.  This result could indicate that people’s pessimism about the siting 
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process may not deter them from their interest in sharing their opinions about solar 

energy. 

An association was shown between confidence in siting process and support for game 

hunting, USSEP development, and timber logging, but no other uses.  This means that 

someone’s support for USSEP deployment may be correlated to the degree to which they 

are confident in the USSEP siting process.  Further study should be employed to explore 

the nature of this correlation; the question remains whether people who are more 

supportive of USSEPs more likely to have confidence, or lack confidence, in the current 

siting process. 

Research Topic 5: Concern for USSEP Impacts on public lands resources 

Widespread concerns about USSEP impacts were stated by members of environmental, 

conservation, and watershed organizations in this study.  Every group of resources 

listed—cultural, landscape, Tribal, water, and wildlife—were a concern for the majority 

of survey respondents.  Cultural and Tribal resources were slightly below concern levels 

from the three types of natural resources.  This result is not surprising, because the study 

was targeted toward citizens concerned about natural resources, not those focused on 

cultural resources; however, the fact that environmentally-targeted groups are concerned 

about cultural resources  are still watching for cultural impacts. 

.Associations were found between respondents’ level of support for REN development as 

a national priority and their concern for cultural and Tribal resources.  This result could 

be an indication that the level of concern of public lands citizen group members could 

correlate with their level of support national prioritization of REN development.  The 

direction of the correlation is not shown, however, by the Chi-Square Test of 

Independence; it could be a positive correlation in which a high level of stakeholder 

concern for cultural resources would correspond with a high level of support for 

government actions to promote REN development; or a negative correlation in which 

high stakeholder concern leads to low support for REN development.  For natural 

resources, the Chi- Square analysis indicated that concerns for wildlife, water, and 
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landscape resources were independent of the degree to which stakeholders supported 

Presidential and Congressional encouragement of REN development. 

There was evidence of a significant association between participants’ knowledge of siting 

policies and their concern for cultural, tribal, and water resources as well as wildlife 

species, but not for landscape resources.  In other words, participants’ amount of 

knowledge about the USSEP siting process could potentially be utilized to predict 

whether they are concerned with all resources listed except for those associated with 

landscapes and migration corridors.  The direction of that correlation is yet to be studied. 

Further, no association was found between confidence in the current USSEP siting 

process and concerns for any resource.  This means that stakeholders that express concern 

over USSEP impacts on cultural resources, landscapes, wildlife, and water cannot be 

stated to have a general confidence or lack of confidence in the USSEP siting process. 

Research Topic 6: Organizational Affiliations, and Associations between affiliations and 

other Research Topics 

Evidence was found supporting a significant association between participants’ affiliation 

and their support for hardrock mining and timber logging, but not for other uses.  This 

means that the fact that an individual belonged to one of the five organizational types (a 

local environmental group, national environmental group, local conservation group, 

watershed initiative, or professional energy organization) was correlated strongly with 

their opinions about hardrock mining and timber logging.  It is unknown which 

organizational type(s) correlated with positive or negative opinions on hardrock mining 

and timber logging.    For all other public lands uses listed in the survey (fossil fuel 

production, livestock grazing, and outdoor recreation), respondents’ membership to a 

certain type of citizen group was shown to be independent of to the degree to which they 

supported those uses.  Therefore, the survey found that members of different types of 

environmental advocacy group supported mining and timber logging to varying degrees, 

but support of fossil fuel production, livestock grazing, and outdoor recreation did not 

vary significantly among group types. 
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A strong association was also shown between whether respondents were concerned about 

foreign investment capital and their affiliation.  The analysis indicates that a 

stakeholder’s organizational affiliation could inform observers about their views about 

foreign investment in USSEPs. 

The survey analysis also indicated a strong relationship between affiliation and concerns 

about water and tribal resources.  In other words, whether an individual belonged to a 

local or national environmental group, local conservation group, energy professional 

group, or watershed initiative could be strongly related to his/her level of concern about 

the effects of USSEPs on water resources and Tribal resources.  It would be intuitive to 

conclude that members of watershed initiatives would have stronger concerns than other 

groups about water resources, but other stakeholders may have equally strong opinions; 

this analysis does not indicate which groups had the strongest opinions. For landscape 

resources, non-Tribal resources, and wildlife, no distinction was shown between 

participants’ organizational affiliations and their level of concern about USSEP impacts. 

In addition, a significant association was shown between survey respondents’ affiliations 

and their level of both technical and policy knowledge.  This means that an individual’s 

membership to a group classified as a local environmental group, national environmental 

group, local conservation group, watershed initiative, or energy professional may 

correlate to the amount of technical and siting knowledge he/she has about USSEPs.  The 

Chi-Square Test of Independence did not indicate, however, which groups could be 

expected to include members with higher or lower amounts of knowledge. 

Overall, broad concerns were shown regarding USSEP impacts on surrounding natural 

and cultural resources.  Survey participants did not show an overwhelming amount of 

confidence in the siting process, or a great amount of knowledge about USSEP 

technologies or the siting process.  There was shown to be an overall enthusiasm for 

governmental support of REN development—although support for deployment of 

USSEPs on public lands had less support than REN projects in general. The survey 

research exercise indicated that stakeholders’ concerns about solar energy in Arizona 

have not fully been addressed by public lands decision makers. 
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Chapter V 

Conclusions and Implications 

The research activities conducted in this study provided insight into the origins and 

current policies of the BLM Arizona siting process, potential environmental impacts of 

USSEPs, and specific, up-to-date stakeholder concerns.  Study Objectives 1, 2, and 3 

were fulfilled through a review of relevant literature, a content analysis of environmental 

review documents, and the distribution and statistical analysis of a stakeholder survey.  

This chapter fulfills Study Objective 4 by drawing conclusions regarding the implications 

and utility of the three previous research exercises. The chapter begins by stating the 

major conclusions found for the previous research activities; it then draws upon those 

conclusions to discuss the broader implications and findings of this study. 

 

5.1: Major Study Conclusions 

BLM’s solar energy programs are governed not only by recent legislation, but also by 

long-standing federal laws.  The national and state programs originated from BLM’s 

responsibility for managing public lands energy resources, and from legislation intended 

to increase large-scale renewable energy production.  The procedural framework that 

established agency solar policies, and which will be used to approve future USSEPs, is 

the National Environmental Policy Act (NEPA).  NEPA requires an environmental 

review in which BLM must attempt to incorporate stakeholder opinions.  Opportunities 

for stakeholder involvement within the NEPA component of USSEP siting include 

attendance of BLM-hosted public meetings, submitting written comments about the 

environmental review, and litigating BLM decisions.  Members of citizen public lands 

stakeholder groups have had, and will have, influence on public lands USSEP siting. 

 

One example of citizen stakeholders’ involvement in Arizona public lands USSEP siting 

can be observed in the comments submitted to the environmental review of BLM 

Arizona’s Restoration Design Energy Project (RDEP).  The RDEP expanded upon 

BLM’s national Solar Energy Program to identify lands in Arizona suitable for renewable 

energy development; it also serves as an informational source for data, regulations, 
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issues, and opportunities for USSEPs in Arizona.  This project’s analysis of written 

comments submitted to the Arizona RDEP draft environmental review showed that 

affiliates of citizen groups wrote over half of the comments submitted.  Some comments 

from members of these groups voiced concern about USSEP environmental impacts, 

while others expressed enthusiasm by suggesting potential USSEP sites.  The analysis of 

public comments on the RDEP draft environmental review showed that public lands 

citizen stakeholders have substantial interest in USSEP siting, and that their opinions and 

concerns about these projects vary widely.  

 

The survey of environmental advocate group members provided some clarity on the 

nuances of stakeholder opinions about public lands solar energy.  The survey analysis 

revealed relationships between the following concepts: 

 Stakeholders’ organizational affiliations; 

 Stakeholders’ concerns about USSEP impacts on certain resources; 

 Stakeholders’ knowledge of USSEP technologies, and of the current siting 

process; 

 Stakeholders’ confidence in the current siting process; 

 Stakeholders’ support of USSEPs and other uses of public lands; and 

 Stakeholders’ support of governmental encouragement of renewable energy 

projects in general.   

The survey results stated that the majority of participants were concerned about negative 

USSEP impacts on every type of resource listed in the survey: landscape-level resources 

(such as habitat connectivity and migration corridors), Tribal cultural resources, non-

Tribal cultural resources, water resources (including wetlands), and wildlife species.  This 

survey was completed roughly one year after the BLM published its environmental 

review of the Arizona RDEP, in which the agency acknowledged the negative impacts 

incurred by USSEPs and specified the measures that would be taken to mitigate those 

impacts.   The high amount of concern remaining about environmental resources 

indicates that BLM’s solar energy program in Arizona has not at this point fully 

addressed the concerns of environmental advocates.   
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The validity of survey participants’ concerns cannot be confirmed.  Half of the survey 

participants reported having a “basic knowledge” of federal USSEP siting policies, and 

almost one-third had “little knowledge” of the laws and policies for siting USSEPs on 

public lands.  The concerns of stakeholders who have basic or little knowledge of BLM’s 

siting policies may be unaware of measures being taken to address their concerns.   

A significant association was shown between survey respondents’ affiliations and their 

level of both technical and policy knowledge.  This means that members of local 

environmental groups, national environmental groups, local conservation groups, 

watershed initiatives, or energy professionals may have a higher amount of USSEP 

knowledge than members of other group types.  It would be useful to understand more 

about which types of groups had more or less knowledge than others.  

 

The survey analysis indicated that the type of environmental advocate group may be 

strongly related to its members’ degrees of concern about USSEP impacts on certain 

resources.  The five types of environmental advocacy groups included in the study were 

national environmental groups, local environmental groups, conservation organizations, 

watershed initiatives, and solar industry professionals. (Environmental and conservation 

organizations differ in that conservation groups advocate on behalf of a specific resource, 

while environmental groups may have more general concerns.)  The type of 

environmental advocacy group to which survey participants belonged was strongly 

related to the degree of their concerns about water resources and Tribal cultural 

resources.  This suggests that members of certain group types had greater or lesser 

concerns about water resources and Tribal resources than those of other group types.  On 

the contrary, no association was shown between participants’ organizational affiliations 

and their degree of concern about landscape-level resources, non-Tribal cultural 

resources, or wildlife. The survey results provided evidence that different types of 

environmental advocate groups may have differing levels of concern for water and Tribal 

resources, but that concerns about landscape issues, wildlife, and non-Tribal cultural 

resources may be fairly uniform across organizational types.   
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Some relationships were found between environmental advocates’ organizational 

affiliations and their support for different public lands uses.  Notably, no relationship was 

found between the type of group an environmental advocate belonged to and his/her 

degree of support for siting USSEPs on public lands.  There was a strong association, 

however, between survey respondents’ support of utilizing public lands for recreation 

(hiking, equestrian activities, off-road driving, and other uses) and their support of public 

lands USSEPs.  These statistics show that the degree to which a certain stakeholder 

supports public lands recreation is potentially tied to whether he/she supports the use of 

public lands for large-scale solar energy development.  That relationship was not shown, 

though, between support of USSEPs and support of other public lands uses—including 

hardrock mining, timber logging, and livestock grazing.  Overall, environmental 

advocates’ amount of support for USSEPs was not shown to correlate with their support 

of other public lands, with the exception of recreation.  

As far as environmental advocates’ confidence in BLM’s USSEP siting process, sixty-

five percent of survey respondents indicated “some confidence” that the current federal 

administrative process would results in the appropriate siting of USSEPs, and almost one-

third of the respondents had absolutely “no confidence” in the federal administrative 

process.  This means that a full one-third of individuals who volunteered to take the 

online survey for this project completely lacked confidence in the Federal siting process 

for USSEPs, yet still wanted to share their opinions about solar energy development.  

This result could indicate that people’s pessimism about the siting process may not deter 

them from their interest in sharing their opinions about solar energy.  In addition, no 

association was found between confidence in the current USSEP siting process and 

concerns for any resource.  This means that stakeholders’ level of confidence in the 

federal USSEP siting process was fairly constant, regardless of their environmental 

concerns.   

 

In spite of’ environmental advocates’ concerns about USSEP environmental impacts, as 

well as their lack of confidence in the federal administrative USSEP siting process, 

survey participants showed overwhelming support for the U.S. government’s 

encouragement of renewable energy projects.  Nearly one-quarter of the survey 
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respondents said that REN development should be “the top national policy priority,” and 

almost three-quarters stated that renewable energy should be “among” the top U.S. 

national priorities.  Mitigation of climate change was by far the most often cited reason 

for survey respondents’ support for REN development; another reason cited was the 

creation of American energy independence from foreign nations. 

While governmental encouragement of REN projects and the mitigation of climate 

change were clearly important to survey participants, there was considerably less 

enthusiasm for USSEP development on public lands than for REN development in 

general.  Although 98% of survey participants stated that REN development should be 

among the top U.S. national priorities, one-quarter of them did not think USSEPs are a 

good use of public lands.  This observation indicates that for some environmental 

advocates, the perceived negative aspects of USSEPs outweigh their positive 

characteristics.   

The survey of stakeholders provided evidence that Arizona environmental advocates 

highly support REN projects as a priority of the U.S. government; yet they show 

decidedly less support for USSEP development on public lands. The high volume 

concerns voiced about natural and cultural resources indicate that the environmental 

impacts of USSEPs could be a major contributor to the difference in environmental 

advocates’ support for governmental encouragement of REN projects versus public lands 

USSEP development.  

5.2: Broader Discussion 

This study supported the concept that although BLM has acknowledged and is attempting 

to mitigate the negative environmental impacts of USSEPs, broad concerns about natural 

and cultural resources on Arizona public lands remain for environmental advocates.  The 

large amount of concerns about USSEP environmental impacts may be a major 

explanatory factor for the fact that environmental advocates showed more support for 

REN projects in general than for USSEPs on public lands.   

The nature and cause of stakeholders’ environmental concerns has yet to be determined.  

One explanation supported by the research is that USSEPs do incur unavoidable 
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environmental impacts, which may inevitably concern stakeholders and cause a complete 

lack of support by some individuals for any presence of USSEPs. These unavoidable 

impacts, as identified by BLM in the 2012 RDEP EIS, include the following: increased 

airborne particulate matter, cancellation of on-site leases or permits for livestock grazing, 

local noise pollution from construction equipment, destruction of soils and vegetation, 

and the re-routing of certain travel routes or recreational trails, and the degradation of 

visual resource values and wilderness characteristics.  Interestingly, stakeholders 

submitted very low numbers of comments about concern for any of these impacts to the 

environmental review of BLM’s Arizona RDEP.  The unavoidable environmental 

impacts of USSEPs may not be make-or-break factors for environmental advocates.  

Environmental advocates seem to be more concerned with avoidable USSEP impacts 

than those listed by BLM as unavoidable; damage to wildlife, water resources, pristine 

lands, and cultural and tribal resources were more common concerns than the 

unavoidable impacts in the RDEP environmental review.  Damage to these resources is 

constantly being mitigated through evolving policies and technologies. For example, 

BLM’s 2012 agency-wide Western Solar Plan allowed for water-intensive technologies, 

but one year later, the Arizona RDEP highly discouraged water-intensive technologies 

(see the respective Records of Decision on BLM’s Solar Energy Program website).  In 

terms of technologies, concerns about USSEP reflections attracting birds and 

subsequently incinerating the overflying birds have initiated the development of acoustic 

and visual technologies that deter potential bird overflights (Desmond 2014).  Legal and 

economic drivers are constantly requiring more attention to be paid to environmental 

impacts. 

It is possible that despite technological and political improvements in USSEP 

environmental impacts mitigation, environmental advocates will perpetually find causes 

for concern—the degradation of some soils, the clearing of some vegetation, and obvious 

changes to scenic visual environments—but encouraging a more informed stakeholder 

base may assuage some of the burgeoning environmental advocate concerns.  The survey 

of environmental advocates revealed that only half of the respondents had a basic 

knowledge of solar energy technologies, and that the same amount had a basic knowledge 

of USSEP siting policies.  One-quarter of the respondents had little technical or policy 
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knowledge about USSEPs.  Furthermore, 15% of respondents were not even sure whether 

they supported USSEP siting on public lands, and one-quarter of them reported not 

having communicated with anyone else about solar energy within the past year.  These 

statistics indicate a low average level of stakeholder knowledge across all types of 

Arizona environmental advocate groups: local and national environmental organizations, 

conservation groups, watershed initiatives, and solar energy professionals.  This low level 

of knowledge may allow environmental advocates to harbor concerns that may, in fact, 

already be addressed by public land managers and current technologies.   

Low levels of stakeholder knowledge may not only encourage invalid environmental 

concerns, but they may also perpetuate traditional negative biases against the BLM and 

other federal agencies.  Sixty-five percent of survey respondents indicated “some 

confidence” that the current federal administrative process would results in the 

appropriate siting of USSEPs, and almost one-third of the respondents had absolutely “no 

confidence” in the federal administrative process.  Coupled with survey respondents’ lack 

of knowledge about the actual USSEP siting policies, these results provide evidence of a 

bias that BLM will not make good decisions for USSEPs.  Whether this bias is valid may 

be discussed elsewhere; nevertheless, increasing environmental advocates’ knowledge of 

the current federal USSEP siting process could erase incorrect biases and increase 

stakeholder support for making environmentally-conscious land management decisions.   

Even if stakeholders are aware of developments in technologies and siting policies, 

however, they may not change their perspectives on overall support of public lands 

USSEPs. Neither survey participants’ levels of technical knowledge, nor their levels of 

political knowledge, correlated with their overall support of USSEPs.  This means that 

stakeholders with expert knowledge were just as likely to discourage USSEP 

development than those with low levels of knowledge.  The results showed, however, that 

participants’ level of knowledge about solar technologies and policies did correlate with 

their degree of concern about wildlife, water resources, and Tribal and non-Tribal cultural 

resources.  Therefore, it is important for decision-makers to distinguish overall 

stakeholder support of USSEPs from concern for certain public lands resources.  An 

individual may support a USSEP, but may still litigate in the interest of an endangered 
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species or source of water.  On the other hand, a stakeholder who does not support 

USSEPs may not take any action to discourage its construction.  Ultimately, 

environmental advocates’ actions in the interest of specific resources of concern are what 

gives them political power to file litigation that incurs monetary, temporal, and 

organizational costs. For this reason, it may behoove decision-makers to raise levels of 

environmental advocates’ knowledge about the efforts to mitigate impacts on resources 

of concern, rather than to rally overall support for USSEPs. 

Regardless of whether environmental advocates’ concerns about USSEPs are addressed, 

controversies over public lands USSEP siting in Arizona may soon decrease.  The flood 

of applications received by BLM in the early 2000’s has dwindled to a trickle; there is 

currently no official interest in siting USSEPs in any of the BLM Solar Energy Zones or 

Renewable Energy Development Areas (see Arizona BLM’s Renewable Energy website 

for current information).  BLM’s environmentally stringent and economically consuming 

siting policies, the opposition by environmental advocates, flagging governmental 

economic incentives, and public utilities’ fulfillment of state renewable energy 

requirements may all be contributing to developers’ lack of interest in Arizona public 

lands.   

Whether or not the information gained by this study can be applied directly to BLM 

Arizona’s solar energy program remains to be seen; however, gaining an understanding 

of opinions and knowledge of Arizona environmental advocates may prove indispensable 

for public lands management.  As federal budgets decrease and stakeholder support 

increases, improved communication of information and opinions between government 

agencies and stakeholders of all types will become crucial for effective land management.  

Therefore, it is not only the responsibility of agency employees, but of all public lands 

users, to educate one another to reach informed solutions—no matter which methods are 

utilized to produce energy.  

5.3: Recommendations for Applying this Research 

This study revealed a need for better transfer of information between government 

agencies and stakeholders regarding USSEPs.  Although a plethora of information is 

available online pertaining to solar energy technologies, project designs, siting policies, 
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and upcoming projects, some stakeholders clearly do not master the available 

information.  Two methods may be suggested for better conveying knowledge: more 

effective written communications, and increased verbal or face-to-face interactions.  

Regarding written communications, BLM’s State webpages contain relevant resources, 

but the bulk of BLM’s information is scattered across the webpages for the separate 

states, rather than being concentrated on its national Solar Energy Program page. A more 

centralized, coordinated online informational structure could give stakeholders a more 

comprehensive perspective on USSEP development.   

In terms of verbal and in-person information exchange, workshops could be held for 

environmental advocates, USSEP developers, technological experts, natural resource 

specialists, BLM decision-makers, and adjacent landowners to work toward 

environmentally responsible energy development on a landscape scale.   A starting point 

for discussion could be sharing updates about the most current data, tools, and other 

resources available for mitigating USSEP environmental impacts.  Another conversation 

could include inquiring environmental advocates about the degree to which they must be 

concerned about a certain resource in order to take action against potential USSEPs. 

Delineating the threshholds between stakeholders’ feeling of concern and their physical 

actions to protect different resources could help public lands managers, as well as 

environmental advocates themselves, to identify the types of solutions that need to be 

reached.  Communication methods between stakeholders and decision-makers were not, 

however, within the scope of this research project, and expertise will need to be drawn 

from Emerson’s and Colombi’s research to properly address knowledge exchange issues. 

 

This project could be directly built upon by applying additional methods to gage 

stakeholder perspectives about public lands USSEP development.  This study’s only 

procedure for measuring stakeholder perspectives was the statistical analysis of an 

electronic survey.  Additional techniques for data collection, such as personal interviews 

with BLM staff and stakeholders, small-group discussions amongst stakeholders, or 

follow-up conversations with survey participants, would provide more complete 



175 
 

information about individuals’ opinions as well as on the history of BLM’s solar 

programs.   

 

Extending the geographic scope of this stakeholder opinion analysis may also prove 

useful to USSEP developers and public lands decision-makers.  Comparing the results of 

this study with the perspectives of stakeholders in other states, other interest groups, of 

groups that may be disproportionally affected by the negative environmental impacts of 

USSEPs, and of Tribal nations, should be considered in future academic studies.  The 

interaction between USSEPs and Arizona Native American tribal members is being 

studied by Ben Colombi and Thomas Jones at the University of Arizona, and reconciling 

their findings with this project would provide insight into the social and economic 

ramifications of USSEPs.  

 

Overall, this project should be considered a pilot study of a select stakeholder group 

within a limited geographic area.  In the future, conducting parallel studies in other 

regions, and for other stakeholder groups, would provide more comprehensive context for 

the views of Arizona environmental advocates. At present, this study provides valuable 

information for solar energy developers, public lands decision-makers, industry 

professionals, academics, policymakers, environmental advocates, technology experts, 

and others interested in Arizona public lands solar energy development, as addressing 

stakeholder concerns becomes increasingly important for all aspects of public lands 

management. 

 

 

 

 

 

 

 



176 
 

Appendix A: Content Analysis Code Charts 

Table A1. Content Analysis Codes for Commenter Organizational Affiliations and 

Frequency of Commenters 

 

Note: The frequencies in this table correspond to those depicted in Table 3.7. RDEP 

Draft EIS Commenter Organizational Affiliations and Associated Comment Types. 

 

 

Table A2. Content Analysis Codes for Subject of Comment Concern, and Frequency 

of Comments 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The frequencies in this table correspond to those depicted in Table 3.8. Total 

number of comments submitted by RDEP stakeholders, by organizational affiliation. 

 

 

 

 

 

Code Name Code Letter Frequency of Letter 

   

County Government C 23 

Energy Professional Groups W 10 

Environmental Groups  N  113 

Federal Government G 13 

State Government S 16 

Tribal Groups T 24 

Unaffiliated Individuals I 22 

Code Name Code Letter Frequency of Letter 

   

Air and Noise Pollution P 2 

Climate Change M 3 

Cultural and Tribal Impacts T 19 

Damage Mitigation E 15 

Data Quality D 16 

Land Use Impacts C 6 

Motorized Access V 11 

Permitting Process R 9 

RDEP Process Q 21 
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Appendix B: Invitation to Survey Participants 

Dear (individual’s name), 

Many recent developments have emerged surrounding the regulations and 

policies for constructing large-scale solar energy facilities on Arizona public 

lands.  Researchers at the University of Arizona are studying the 

perspectives of members of various organizations with interest in solar 

energy to gain insight on whether concerns remain regarding how solar 

energy facility sites are chosen and managed. The study results will inform 

decision-makers, community organizations, industry professionals, and 

academics about which aspects of the regulations are satisfactory or 

unsatisfactory to those concerned with or invested in utility-scale solar 

energy. 

As a Master’s student at the University, I am inviting you to be a part of this 

study by communicating your views and concerns on the current regulations 

of solar energy facilities on Arizona public lands.   You may participate by 

filling out a brief online survey from your computer.  The survey will take 

approximately 10 minutes, and is available at the following web address for 

completion at your convenience: 

(survey link) 

Your responses and comments will be completely anonymous, and no 

personal information such as your name will be accessible to the researchers 

or to anyone who will be given results, analyses, reports, or presentations of 

this study.  An Institutional Review Board responsible for human subjects 

research at The University of Arizona reviewed this research project and 

found it to be acceptable, according to applicable state and federal 

regulations and University policies designed to protect the rights and welfare 

of participants involved in research.  Although your responses will be 

anonymous, you are consenting the information you provide to be utilized 

by the University of Arizona for scientific purposes, now and for future 

studies, by completing this survey. 

A report on the perspectives of different organizational groups on the current 

Arizona solar energy regulations will be written following the completion of 

this study.  It will be meant to encourage conversation and information 

exchange among interested groups and individuals.  Regardless of whether 

you participate in the survey, you are welcome to request that you be 

notified when the report has been completed. 
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Please do not hesitate to contact me with questions, concerns, or suggestions 

regarding this study; we very much welcome your feedback. 

Thank you for your consideration, 

 

Julia Sittig 

Graduate Research Assistant 

The University of Arizona 

1330 E. South Campus 

Tucson, AZ 85721 

sittig@email.arizona.edu 

 

---------------------------------------------------------------------------------- 

Individuals who did not respond within approximately one month were sent 

the same email again, with the following script added to the opening (only 

one follow-up email will be sent): 

 

Dear (individual’s name), 

A few weeks ago, an email was sent to you regarding a University of 

Arizona study on solar energy projects in Arizona.  Your perspectives on the 

current solar energy regulations would provide valuable information that 

may influence future standards for solar energy project siting, design, and 

management.  The following text was the original message; please consider 

contributing to the discussion on solar energy development by participating 

in this study. 

 

 

 

 

mailto:sittig@email.arizona.edu
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Appendix C: Electronic Stakeholder Survey 
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Appendix D: Survey Respondents’ Solar Networks 

The following are survey participants’ verbatim responses to the question: “With whom (e.g., 

individuals, government agencies, solar facility developers, environmental groups, citizen groups, 

or others) have you communicated regarding the siting of solar energy on public lands in the past 

year?” 

Responses were categorized under headings (in bold font), and tabulated according to category. 

For the sake of anonymity, if individuals were named in the survey, only their organizations are 

reported. 

 

 

 

Government Agencies

AZ Game and Fish Department 3

Bureau of Land Management 8

Council on Environmental Quality 1

Congress 1

Coronado NF 1

Counties 2

Dept of Homeland Security 1

Department of the Interior 2

Natural Resource Conservation Service 1

Pima County 1

Rep. Barton 1

Rep. Crandall 1

Rep. Gosar 1

State Land Dept 2

Tohono O'odham Tribe 1

Town of Gila Bend 1

Tribes 1

US Border Patrol 1

US Fish and Wildlife Service 2

US Forest Service 1

US Geological Survey 1

Government Agencies Total 34

Environmental Advocate Groups

Arizona Wilderness Coalition 2

Arizona Wildlife Federation 2

CA wilderness Coalition 1

CBD 1

Defenders of Wildlife 3

Friends of the River (CA) 1

Friends of the Sonoran Desert 1

Lower Co River Resource Conservation 

and Development Council 1

National Wildlife Federation 1

NM Wilderness Alliance 1

NM Wildlife Federation 8

Sierra Club 1

Society For Conservation Biology 1

Sonoran Institute 3

The Wilderness Society 1

The Wildlife Society 1

Environmental Advocate Groups Total 29

Energy Industry

Abengoa

Extractive resource representatives 1

First Solar 2

Iberdola 1

Solar Energy Industries Association 1

Southline 1

SunZia 1

Centennital West 1

Energy Industry Total 8

Utility Companies

APS 1

Pacific Gas and Electric 1

SRP 1

TEP 3

Trico Electric 1

Utilities Total 7 Miscellaneous

Arizona Corporation Commission 2

Backcountry Hunters and Anglers 1

Conferences 1

Private Landowners 1

Trout Unlimited 1

University of Arizona 1

Miscellaneous Total 7

No One 13

Total Responses 91
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