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EXECUTIVE SUMMARY 
 
The Arizona Renewable Resource and Transmission Identification Subcommittee (ARRTIS) 
was created in January 2009, in response to specific provisions of the Fifth Biennial 
Transmission Assessment (BTA) issued by the Arizona Corporation Commission (ACC) in 
Decision #70635. ARRTIS was established as a subcommittee to the Renewable Transmission 
Task Force (RTTF) of the Southwest Area Transmission (SWAT) Subregional Planning Group, 
and included participants from electrical utilities, renewable energy developers, federal and 
state land and resource management agencies, environmental advocacy groups, consultants, 
and numerous other stakeholders interested in the development of renewable energy 
generation and the supporting transmission infrastructure in Arizona. 
 
The ARRTIS convened an approximately five-month process to gather, review, and map 
renewable resource and environmental sensitivity data for the State of Arizona and to provide 
input and support to the RTTF renewable transmission planning efforts. The process included 
the identification of areas within the state where solar and wind resources were technically ideal 
for utility-scale generation development, the definition and location of environmental sensitivity 
areas, including those that by statute or law would be excluded from consideration for 
generation facilities. A four-tier environmental sensitivity and constraint classification system 
was established to characterize land area into categories, according to the recommendations of 
ARRTIS participants providing specific data. The ARRTIS took a position that (1) Exclusion 
Areas would be the only areas in the state that should be considered precluded for utility-scale 
generation, and (2) no assumption of any specific renewable generation project’s viability should 
be made, based on its location within an Exclusion Area or any of the three additional sensitivity 
areas established. The resulting analysis yielded that approximately half of Arizona’s land area 
was located outside of the identified Exclusion Areas for utility-scale generation, subject to all 
site-specific analyses, permitting, and approvals by jurisdictional agencies. The further 
application of ARRTIS-defined sensitivity criteria allowed the RTTF to more strategically define 
the state’s potential transmission network to support renewables. 
 
The development of Arizona’s vast renewable resource potential will require a coordinated and 
multi-faceted strategy involving stakeholders representing utility, government, economic, 
developer, environmental, and other interests. The information developed by the ARRTIS, in 
combination with broader policy issues contemplated by the RTTF Finance Subcommittee, 
represents an important step towards the state’s goal of becoming a national and world leader 
in renewable energy development. 
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I. BACKGROUND AND OVERVIEW 
 
A. Rising Interest in Renewable Energy Resource Development and 

Transmission  
 
Interest in developing renewable energy resources, and the transmission necessary to support 
renewable energy generation, has grown significantly in Arizona and throughout the West in the 
last several years. As of August 2009, energy developers in Arizona have requested the 
interconnection of more than 20,000 megawatts (MW) of solar, wind, or geothermal generation 
into the state’s electrical transmission system1. Market demand has been fueled in part, by the 
Renewable Energy Standard and Tariff, authorized by the Arizona Corporation Commission 
(ACC), that 15 percent of retail energy sales of all regulated utility generation be derived from 
renewable resources by 2025. Additionally, the long-term environmental, cost, and risk benefits 
of renewable generation have led to the need for an examination of the electrical transmission 
system that will support such development. 
 
This report documents the activities of an Arizona-specific renewable resource planning 
initiative called the Arizona Renewable Resource and Transmission Identification 
Subcommittee (ARRTIS), developed in response to ACC mandates. 
 
 
B. Transmission System Planning in Arizona  
 
In Arizona, transmission planning is conducted and reviewed on multiple levels. Individual 
utilities conduct independent and coordinated studies, and must annually submit Ten Year 
Plans to the ACC outlining anticipated capital projects in that timeframe2. Every two years the 
ACC conducts a detailed examination of the existing and planned conditions of the state’s 
electrical transmission system as part of the Biennial Transmission Assessment (BTA). There 
have been five BTA reports produced since the inception of the process in 2000. 
 
In addition, utilities in Arizona, New Mexico, southern Nevada, and southeastern California 
collaborate in a sub-regional transmission planning organization called the Southwest Area 
Transmission (SWAT) Planning Group, in order to plan a coordinated and reliable transmission 
system for the area. SWAT participants include transmission owners and operators (typically 
utilities), regulators, governmental entities, transmission users, and other stakeholders. The 
SWAT Planning Group is a sub-regional planning group within the broader WestConnect 
planning organization.  Information about WestConnect and its member utilities is available at 
www.westconnect.com.  
 

1. Fourth BTA and Formation of the SWAT Renewable Transmission Task Force 
 

The Fourth BTA (ACC Decision No. 69389 issued in 2006) ordered regulated utilities 
in Arizona to assess the state’s renewable energy potential and to develop a plan to 

                                                            
1 SWAT  Renewable Transmission Task Force Presentation, August 2009 
2 State-regulated utilities include APS, Tucson Electric Power, UniSource, and rural electric co-operatives.  Western Area Power 
Administration, a marketing and transmission agency of the U.S. Department of Energy, and the quasi-governmental water and 
electric provider Salt River Project (SRP) are not subject to ACC jurisdiction.  SRP routinely participates in state regulatory policy 
and approval processes for electrical transmission facilities. 
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integrate renewable-energy resources into the Arizona transmission system3. In 
response to this direction, the SWAT Planning Group formed a committee in 2007 
called the Renewable Transmission Task Force (RTTF). 
 
The RTTF meets on an as-needed basis and is comprised of SWAT member 
utilities, renewable-energy technology companies, developers, consultants, and 
other interested parties. In 2007 and 2008, members provided input regarding the 
general location of renewable resources in Arizona, New Mexico, Nevada, and 
portions of Southern California. In addition, the RTTF identified the Available 
Transmission Capacity, or ATC, on the existing transmission network in this same 
area. The intent was to identify what transmission upgrades or additions may be 
needed to bring renewable resources to load areas in the Southwest. As part of this 
initial effort, the RTTF developed a highly conceptual future transmission network, 
based on available information, as a point of discussion for the group, and as the 
baseline for the development of technical studies that would model power flows 
throughout the SWAT footprint. More information about the RTTF, including work 
products developed by the group, can be found at http://www.westconnect.com/ 
planning_swat_rttf.php  
 
 

2. Fifth BTA and Formation of the Arizona Renewable Resource and 
Transmission Identification Subcommittee 

 
In December of 2008, the ACC approved the Fifth BTA (Decision No. 70635) and 
included a provision that “Commission-regulated electric utilities shall, by April 30, 
2009, conduct a joint workshop or series of planning meetings to develop ways in 
which new transmission projects can be identified, approved for construction, and 
financed in a manner that will support the growth of renewables in Arizona.” The 
Order further directed Commission-regulated utilities to “take the results of the 
Arizona Renewable Transmission Task Force and the SWAT Renewable 
Transmission Task Force Plans developed for the Fifth Biennial Transmission 
Assessment and identify the top three potential renewable transmission projects in 
its service territories” and “either alone or in cooperation with other interested 
utilities, shall develop plans to identify future renewable transmission projects and 
develop plans and propose funding mechanisms to construct the top three 
renewable transmission projects4.” 

 
To assist Arizona-regulated utilities meet the BTA objectives, the SWAT RTTF 
formed the ARRTIS in January 2009. The relationship of the planning groups and 
subcommittees within the WestConnect planning organization is illustrated in 
Figure 1 below. 

 

                                                            
3 ACC Fourth Biennial Transmission Assessment, 2006-2015 
4 ACC Decision No. #70635 



 

Final Report of the Arizona 4 September 2009 
Renewable Resource and Transmission 
Identification Subcommittee 

Figure 1 
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II. ARRTIS OVERVIEW AND PROCESS 
 
The ARRTIS was developed in response to the Fifth BTA as an open process, allowing Arizona 
stakeholders to engage in a planning process to identify renewable-energy resource areas, and 
to support the identification of transmission corridors needed to move power from resource 
areas to load areas. The primary tasks of ARRTIS were to:  
 

 Identify potential constraint areas for Arizona renewable resource development 
 Assist the RTTF by providing information to assess transmission options 
 Inform and assist the regulated utilities in their response to the BTA Order 
 

The ARRTIS convened eight times between February and May 2009. The following sections 
describe the composition of ARRTIS, data received and evaluated by the group, and a summary 
of the meetings. 
 
 
A. ARRTIS Participants 
 
Representatives from the following organizations participated in one or more ARRTIS meetings. 
In addition to the organizations listed on the following page, a number of consulting firms, law 
firms, and other interested parties participated either in person, or via remote access and 
webcast. 
 
 
B. ARRTIS Data Sources 

 
To develop the end-products necessary to assist Arizona utilities in their efforts, the ARRTIS 
group relied on a variety of existing work products to assemble Arizona-specific resource 
information and baseline environmental resource conditions. To assist with data assimilation 
and analysis, the Environmental Planning Group (EPG) was retained to acquire and manage all 
Geographic Information System (GIS) data that were identified as available and relevant to the 
ARRTIS process.  
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State 
– Arizona Corporation Commission  
– Arizona State Land Department 
– Arizona Game and Fish Department 
– Arizona Department of Water Resources  
– Northern Arizona University 
– University of Arizona  

Federal 
– U.S. Department of Energy 
– U.S. Department of Defense  
– National Renewable Energy Laboratory 
– U.S. Bureau of Land Management 
– U.S. Forest Service 
– U.S. Fish and Wildlife Service 

Utilities 
– Arizona Public Service Company (APS) 
– Dine Power Authority 
– Grand Canyon State Electric Coop 

(GCSEC)  
– Salt River Project (SRP) 
– Southern California Edison (SCE) 
– Southwest Transmission Coop (SW 

Transco) 
– Tucson Electric Power (TEP) 

Tribal 
– Council of Resource Tribes 
– Inter Tribal Council of Arizona 

Development/Technology Companies 
– BP Alternative Energy 
– BrightSource  
– ETA Engineering 
– OMNI 
– RES 
– Shell Wind Energy 
– Sky Power 

Environmental Organizations 
– Sierra Club  
– Sonoran Institute  
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The ARRTIS group started with the work products of the SWAT RTTF to more specifically 
identify areas of potential renewable energy development in Arizona. The ARRTIS database 
was populated with relevant resource information from the following sources: 
 

 National Renewable Energy Laboratory  
 Western Governors’ Association (WGA) Western Renewable Energy Zone (WREZ) 

Initiative5  
 U. S. Forest Service  
 U.S. Fish & Wildlife Service  
 U.S. Bureau of Land Management  
 Arizona Game & Fish Department  

 
Table 1, on the following page, documents the specific GIS data layers and source 
agency/organization that provided information for the project database. It is important to note 
that information received from agencies during the process was accepted “as-is” and was not 
field-verified, peer-reviewed, or otherwise cross-checked by the ARRTIS for accuracy. 
Categorizations regarding environmental resource sensitivity were discussed in the ARRTIS but 
generally were accepted as proposed by the resource managing agency. Subsequent sections 
of this report describe the definitions of resource sensitivity included on Table 1. 
 
 
C. ARRTIS Process 
 
During the course of ARRTIS activities, EPG developed a dynamic GIS mapping platform to 
show environmental resource data layers and existing land use, ownership, and developed 
facilities, such as transmission lines and substations. ARRTIS participants who were not able to 
physically attend ARRTIS meetings, were able to review the mapped data layers through the 
use of a web-based presentation application (WebEx). In this way, participants were able to 
review the interim work products developed by ARRTIS, which routinely consisted of the 
following: 
 

 Dynamic, GIS-based maps 
 Data layers and resource sensitivity categorization tables 
 PowerPoint presentations with key concepts, meeting discussion points, and objectives 

 
Agendas and other available handouts were distributed in advance of meetings to the ARRTIS 
distribution list. Meeting agendas, PowerPoint presentations, updated data tables, and static 
maps were posted on the ARRTIS webpage following each meeting.6 
 
The following describes some of the basic principles of the ARRTIS that were outlined during 
the first meeting and governed group activity throughout the process. 

                                                            
5 In June 2008, the WGA initiated, as a joint initiative with the U.S. Department of Energy, the WREZ project. The project was 
created to identify renewable energy resource areas, throughout the Western United States, that could support large-scale, 
interstate transmission. The ARRTIS process used information developed by, or for, the WREZ process as part of its initial 
database, as noted in Table 1. More information about the WREZ process is available at http://www.westgov.org/wga/initiatives/ 
wrez/. 
6 http://www.westconnect.com/planning_swat_rttf_arrtis.php 



ARIZONA RENEWABLE RESOURCE AND TRANSMISSION IDENTIFICATION SUBCOMITTEE (ARRTIS)

Data Theme Agency ARRTIS Designation

Airports WREZ Exclusion

Blue Range Primitive Area USFS Exclusion

Designated Wilderness Areas BLM, NPS, USFS, USFWS Exclusion

Established Research Natural Areas
USFS Exclusion

Inventoried Roadless Areas USFS Exclusion
Military Range/ Installation WREZ Exclusion
National Conservation Areas BLM Exclusion
National Historic Trails BLM Exclusion
National Monuments BLM, NPS Exclusion
National Wildlife Refuge System USFWS Exclusion
Units of the National Park System NPS Exclusion
Wild and Scenic Rivers BLM Exclusion
Wilderness Study Areas BLM Exclusion
State Designated Habitat Conservation Areas WREZ Exclusion
State Designated Natural Community Conservation Areas WREZ Exclusion
Lakes WREZ Exclusion
Slope >15% (Wind) USGS Exclusion
Slope >5% (Solar) USGS Exclusion
Wetlands WREZ Exclusion

Urban Areas
WREZ Exclusion

Areas of Critical Environmental Concern BLM High
Areas of Tribal Concern BLM High
Backcountry Byways BLM High
Desert Tortoise Habitat, Categories I and II BLM High
Designated Habitat for T&E Species USFWS High
Lands Managed for Wilderness Characteristics BLM High
Right-of-Way Avoidance Areas BLM High
Sensitive Species Habitat BLM High
Tribal Lands High
Visual Resource Management Classes I and II BLM High

Wildlife Movement Corridors
BLM, AGFD High

AGFD Areas of Conservation Priority
AGFD High

AGFD Crucial Habitat - Big Game
AGFD High

AGFD Special Status or Rare Species
AGFD High

Grand Canyon Game Preserve USFS High
Heber Wild Horse & Burro USFS High
Proposed Research Natural Areas USFS High
State Parks WREZ High

Allocated Utility Corridors BLM Moderate
Desert Tortoise Habitat Category 3 BLM Moderate
Lands Inventoried with Wilderness Characteristics BLM Moderate
Special Recreation Management Areas BLM Moderate
Visual Resource Management Class III BLM Moderate

Back Country Byways BLM Moderate
100 Year Flood Plains FEMA Moderate

BLM Land not otherwise classified BLM Low

ARIZONA EXCLUSION AND RESOURCE SENSITIVITY LIST 



 

Final Report of the Arizona 9 September 2009 
Renewable Resource and Transmission 
Identification Subcommittee 

1. Public Vetting 
 

All work products of the ARRTIS were presented to a variety of groups and 
stakeholders. Resource layers and sensitivity levels were discussed by participating 
stakeholders at each of the eight ARRTIS meetings. In addition, work products were 
presented for public review at two forums at the ACC on April 20, 2009 and June 5, 
2009.  On March 25, 2009, an overview of the ARRTIS process was presented at a 
joint meeting of the Bureau of Land Management (Arizona State Office), the Arizona 
State Land Department, the Arizona Department of Water Resources, and other 
interested agencies. That same day, a similar presentation was made to the Arizona 
Wind Working Group. The work products also have been presented to the SWAT 
RTTF at meetings on May 12 and 22, 2009 and to the SWAT Oversight Committee 
on May 19 and 20, 2009. 

 
2. Consensus Process 
 

To the extent possible, the ARRTIS worked by consensus. Data sources and 
technical issues were presented to, and considered by, the ARRTIS attendees in 
order to determine whether the information should be used in the group’s analysis. 
The ARRTIS information is intended to be informative to the regulated utilities, and is 
not adequate, nor intended to be used as the sole basis for project siting, permitting, 
or in other regulatory matters. With these caveats identified, consensus was 
achieved on all items brought before the Subcommittee. The attendees of the 
ARRTIS process should be commended for their interest in the process, time 
devoted, and their willingness to listen to divergent points in the effort to find 
consensus.  
 

3. Working Assumptions 
 
At the beginning of the ARRTIS process, the following set of working assumptions were 
created and presented to help potential participants understand the baseline conditions 
and expectations for this effort. 
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D. ARRTIS Work Products 
 
The ARRTIS provided input into the development of a database that allowed for the production 
of maps illustrating state-wide, renewable-energy resources and the general location of 
environmental resource sensitivity areas throughout Arizona. Section 3 of this report includes 
five maps developed by the ARRTIS that served either as baseline information for the process 
or were the result of information gathered and evaluated. The following five maps were 
developed as part of the ARRTIS process and illustrate: 
 

 Arizona Solar Resources 
 Arizona Wind Resources 
 Environmental Exclusion and Resource Sensitivity Areas (Solar) 
 Environmental Exclusion and Resource Sensitivity Areas (Wind) 
 Non-Exclusion Solar Resource Areas Identified by ARRTIS 

 
It is worth noting that there is a sensitivity about making maps produced as part of the ARRTIS, 
and other regional planning efforts publically available. The data contained in the maps are a 
subset of available state-wide resource data and were not, peer- or field-reviewed. Similarly, the 
data are subject to ongoing refinement by the authoring agencies. In some cases, data 
submitted to ARRTIS were subject to limitations which restricted the use of the information by 

ARRTIS Working Assumptions 
 

• Arizona has an abundance of renewable energy resource potential and the 
coordinated development of these resources, along with the associated 
transmission, will provide value to Arizona. 

• The ARRTIS is intended to be an inclusive, open process. 

• Work products resulting from the ARRTIS effort will be posted on the 
WestConnect website. 

• For the utilities to meet the timeframes prescribed in the BTA order, the 
mapping component of the ARRTIS (resources, transmission, costs, and 
capacities) must be completed by the middle of May 2009. 

• To the extent practical, the ARRTIS will utilize the work products of the 
Western Governors’ Association WREZ process, which has included broad 
stakeholder input. 

•  The ARRTIS may evaluate multiple scenarios of resource and transmission 
development. 

• The electric utilities, subject to the BTA order, will ultimately decide which 
transmission projects will be recommended to the ACC.

• Further research, study, or follow-up may continue following this BTA-
ordered process.
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content presentations were given by Greg Bernosky, Senior Facility Siting Project Manager of 
APS. Representatives from EPG also participated in the coordination of presentations given 
during the meetings. Presentations included the work products that were refined or developed 
during each session. 
 
 
F.  ARRTIS Meeting Topics and Schedule 
 
Each of the eight meetings followed a similar format and was intended to be informal, in order to 
solicit participation and input from attendees. A typical agenda for a meeting included: 
 

I) Introduction of attendees in the room and on the telephone 
II) Review of the previous meeting, decisions made, and status of work products 
III) Presentations and discussion on new work products (see Section II. D. for the 

specific topics covered in each meeting)  
IV) Next steps and next meeting(s) 
V) Question and comments 

 
Below are the key topics of discussion for each specific meeting. 
 
Meeting # 1 - February 5  

1. Ground rules for ARRTIS meetings and discussions 
2. Regulatory Background and SWAT Activities 
 Greg Bernosky, Project Manager, APS Transmission and Facility Siting 
3. State and Regional Renewable Energy Zone Identification Processes 
 Amanda Ormond, Principal, Ormond Group, LLC 
 Dave Hurlbut, Senior Scientist, National Renewable Energy Laboratory 
4. Proposed tasks, timelines, and work products 

 
Meeting #2 - February 19 
 1. Renewable resource mapping for Arizona – review of National Renewable Energy 

Laboratory (NREL) data 
  Dave Hurlbut, Senior Scientist, NREL (via telephone) 
 2. Constraint criteria identified in the WREZ process  
  Madeline West, Program Associate, WGA (via telephone) 
 
Meeting #3 - March 5 

1. Review of potential Arizona constraint criteria  
2. Wildlife Conservation in Renewable Energy Development Planning  

Laura Canaca, Arizona Game and Fish Department 
3. Renewable Energy Facility Siting:  Working with the Military  

Steven Arenson, United States Air Force 
4. Discussion of exclusion and high-sensitivity/avoidance criteria for Arizona  

 
Meeting #4 - March 19 

1. Review of Arizona resource layers gathered to date 
2. Discussion of resource sensitivity levels 
3. Discussion of zone-identification process and eventual transmission network overlay 
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Meeting # 5 - April 2  
1. Review of Arizona resource layers, exclusion areas, and high/moderate/low 

sensitivity areas 
2. Comparison of zone-identification methodologies discussed in Meeting #4 
3. Update on next steps of SWAT RTTF and BTA-ordered Stakeholder Workshop 

 
Meeting #6 – April 16 

1. Review of Arizona resource layers and corresponding sensitivity levels 
2. Review of draft renewable resource zones and development scenarios 
3. Discussion of slope criteria for solar and wind projects 

 
Meeting #7 – April 30 

1. Review of final ARRTIS resource layers and corresponding sensitivity levels 
2. Review of existing transmission system and federally designated utility corridors 
3. Next activities of RTTF and ARRTIS  

 
Meeting # 8 – May 14  

1. Review of final ARRTIS resource sensitivity map 
2. Review of RTTF proposed transmission corridors 
3. Discussion of ARRTIS summary white paper and outline 
4. Upcoming SWAT and BTA Workshop meetings 
 

Supporting documentation, including meeting agendas, presentations, reports, and maps can 
be found at http://www.westconnect.com/planning_swat_rttf_arrtis.php  
 
 
G.  Factors Influencing the Identification of Renewable Energy Areas 
 
Arizona has more raw, renewable energy development potential than will be needed in the 
foreseeable future, to meet state, regional, or even national needs. This concept drove the 
ARRTIS process to identify potential resource areas for renewable energy production, by 
applying data screens or filters. Some filters were matters of law (e.g., laws governing 
development in National Parks), while others were physical (e.g., slope of the land), or more 
subjective (e.g., wildlife movement corridors). The application of environmental resource filters 
helped to identify potential resource constraint areas within the state, based on the information 
provided to ARRTIS. 
 
During the ARRTIS process, several issues were identified that were important in defining the 
potential location and sensitivity of resource constraint areas related to renewable resource 
generation. Below are some of the other major issues discussed, and the findings of the 
Subcommittee. 
 

1. Defining Utility-Scale Renewable Generation 
 
Discussion throughout the early stages of the ARRTIS process focused on how to define 
“utility-scale generation.” The group discussed the various scales of renewable energy 
generation, from individual roof-top solar facilities, to several hundred MW-capable wind 
farms or solar fields. Through the consensus process it was decided that the most 
appropriate threshold for utility-scale generation facilities was power output of 100 MW 
or more. This decision was based on the fact that the primary ARRTIS objective was to 
provide information to the RTTF that would allow for the development of a conceptual, 
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high and extra-high voltage transmission network. The group did acknowledge that the 
ultimate mix of renewable generation in the state will include a spectrum that includes 
distributed rooftop solar and wind turbines, up to and including utility-scale solar and 
wind farm projects. 
 
2. Slope 
 
Depending on the type of technology contemplated, renewable-energy resources can be 
developed on land with varying degrees of slope. For example, concentrating solar 
power (CSP) technology typically is most successful on land with slopes of 1 percent or 
less because the ARRTIS participants noted that as slope increases, the cost of the 
project construction increases, and the potential efficiency of the facility can decrease. 
However, CSP projects can and are built on land with slopes up to 5 percent. 
Photovoltaic technology is not as slope-sensitive and can be built on a wider range of 
terrain. 
 
When reviewing the interactive maps of how slope classifications impact developable 
land for renewable projects in Arizona, applying a slope of 5 percent for solar, retains 
large amounts of land area for potential development areas while applying a screen of 
1 percent slope or less, removes land that may be perfectly suitable for solar 
technologies other than CSP. After discussion, ARRTIS members decided that 5 percent 
slope was an appropriate filter for solar. 
 
For wind energy there was less discussion, as a slope of 15 percent or less is 
considered an industry standard. Wind turbines can be built on greater slopes due to the 
small footprint of individual turbines. In addition, much of the best wind resources are on 
ridge lines, which may have considerable slope. 
 
3. Applying Environmental Resource Filters 
 
To make the ARRTIS process robust and to convey a conservative approach for state 
resources, including wildlife sensitivity related to renewable energy development, the 
Subcommittee accepted and included all federal and state resource data layers, and 
incorporated them into the ARRTIS database. Limited discussion took place regarding 
the original data sources and age, content, or methodology related to each of the layers 
acquired and instead, focused on the designation of the appropriate levels of sensitivity. 
 
The ARRTIS discussed the cumulative impact of integrating multiple screening layers to 
the database, and the resulting amount of likely developable area that remained after 
these filters were applied. The group acknowledged that it was possible that there could 
be a perception that Arizona has restrictive policies or environmental issues regarding 
the development of its renewable resources. Through the use of the interactive mapping, 
it was illustrated that significant amounts of land area in the state remain, even if the 
Exclusion Areas identified in the ARRTIS process were eliminated from development 
consideration. The Subcommittee ultimately agreed to consider all of the data layers 
provided and to make clear through the use of disclaimers, that the information gathered 
was for informational purposes only and in no way intended to restrict the potential for 
Arizona renewable energy development, and should not be used in facility siting. 
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4. Development of Sensitivity Levels 
 
A critical component of the resource analysis for the process was the establishment of a 
four-tier environmental resource sensitivity classification system. Figure 2 lists the 
sensitivity designations and definitions that were agreed upon by the ARRTIS and which 
were assigned to each of the federal or state agency data layers provided during the 
process. This classification system was a key concept developed by ARRTIS and 
allowed the group to distinguish the varying range of potential energy resource and 
constraint issues associated with one portion of the state, compared to another. The 
classification system developed by ARRTIS identified land areas that should be 
excluded from utility-scale renewable energy generation development, and areas that 
have high, medium, or low sensitivity for the development of these facilities. Applying 
sensitivity filters allows for a more refined evaluation of potential resource areas and 
corresponding constraints related to the state’s ability to develop utility-scale generation 
projects, and the appropriate transmission network to support these resources. 
 
 

 Figure 2 

Exclusion and Sensitivity Level Definitions for use in the 
Arizona Renewable Resource and Transmission Identification Subcommittee 

Process 
  

Exclusion areas are classified where development is precluded by statute or regulation. 
Design and mitigation measures would not reduce constraints. Exclusion areas (e.g., 
National Parks, Wilderness Areas, National Monuments, airports) would typically 
represent significant potential conflict and therefore, a very low to no probability for 
permitting utility-scale generation facilities.  
 
High sensitivity areas are classified where there is a presence of unique, highly valued, 
complex, or legally protected resources. Constraints could be reduced, but are not likely 
to be resolved through implementation of design and/or mitigation measures. Areas of 
high environmental constraint typically represent potential conflict, and a high level of risk 
for permitting utility-scale generation facilities.  
 
Moderate sensitivity areas are classified where potential resource constraints are likely 
to be present, but may be resolved through implementation of design and/or mitigation 
measures. Areas of moderate environmental constraint typically represent a mid-range 
risk for permitting utility-scale generation facilities.  
 
Low sensitivity areas are classified where potential resource constraints could be 
present; however, they are likely to be resolved through implementation of design or 
mitigation measures. Areas of lowest environmental constraint would typically minimize 
conflict or impacts to resources, and typically represent the lowest risk of permitting utility-
scale generation facilities. 
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An important point that was discussed and agreed upon by the ARRTIS participants was 
that only Exclusion Areas, as defined by the ARRTIS, and subject to site-specific review 
of actual resource conditions, represented areas with a very low to no probability for 
permitting utility-scale generation facilities. Land classified as high, moderate, or low 
sensitivity, while identified as having varying levels of environmental resource 
constraints, were considered to have incrementally lower levels of potential development 
constraint for renewable-energy generation projects. The lands would still be subject to 
site-specific clearance and approval by agencies with jurisdiction on permitting 
decisions. 
 
5. Designating Zones and Specific Points for Renewable Transmission 

Interconnection  
 
Many state and regional renewable zone identification processes, seek to create a 
series of defined areas with boundaries that can be identified as zones for renewable-
energy resource development. Designating zones can direct development to broader 
areas where resource conditions are most favorable and environmental sensitivities are 
the lowest and may allow for multiple projects to be developed in proximity to each other. 
Options that were considered for the delineation of zones included the boundaries 
defined by Direct Solar Irradiance (DNI)8 or the use of Groundwater Basins, as defined 
by the Arizona Department of Water Resources. It was discussed, however, that when 
renewable energy zones are explicitly defined, there is a tendency to infer that 
development may only be appropriate within a zone, or that development outside a zone 
may not be as viable or cost effective. 
 
In addition, the group evaluated a concept in which specific points for interconnection 
could be located throughout the state that would be in proximity to potential resource 
areas. It was discussed that one of the most costly components of renewable generation 
development, is the transmission needed to interconnect the facility to the existing 
transmission network. By defining a specific point of interconnection, it would be possible 
to evaluate a broad area of renewable resource potential, in which specific projects 
could be interconnected to that location with a radial transmission line. Group discussion 
suggested that transmission projects 30 miles or shorter in distance, were most viable 
and cost effective to connect renewable generation to the existing transmission system 
or load areas. Identifying interconnection locations instead of zones would be an 
effective way to inform the transmission planning process without creating specific 
boundaries. 
 
The ARRTIS discussed the two options and determined that identifying specific 
interconnection locations would be too restrictive and outside of the expertise of the 
ARRTIS. To best meet the goals of the BTA and provide valuable information to the 
state, the ARRTIS concluded its evaluation by mapping the state according to the 
defined environmental sensitivity definitions noted previously. This would allow the RTTF 
and the individual utilities to develop criteria for the development of interconnection 
points and transmission, in order to meet the BTA requirements. 
 
 

                                                            
8 DNI is the amount of radiation that comes from the sun on to a given area.  (see ARRTIS Map Products in Section 3 of this report 
for a map illustrating DNI in Arizona) 
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H. Public Workshops 
 
Several Commission-regulated utilities and SRP, with assistance from ARRTIS and the Finance 
Subcommittee of the RTTF, conducted two public workshops at the ACC in April and June 
2009, to inform a broad audience, obtain input on products developed to date, provide 
information on next steps, and to engage a broad audience to think about transmission planning 
for renewable resources and how to finance projects in Arizona. The two BTA workshops were 
heavily attended in the ACC Hearing Room. During both meetings, the mornings were 
dedicated to utility presentations while the afternoon was reserved for question and answer 
sessions, on some of the more complicated and nuanced points of transmission planning and 
development, as well as cost recovery. Presentation materials from both workshops can be 
found on the ACC website at:  http://www.azcc.gov/divisions/utilities/electric/Biennial.asp. 
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III. WORK PRODUCTS 
 
The following five maps were developed as part of the ARRTIS process:  
 

 Arizona Solar Resources 
 Arizona Wind Resources 
 Environmental Exclusion and Resource Sensitivity Areas (Solar) 
 Environmental Exclusion and Resource Sensitivity Areas (Wind) 
 Non-Exclusion Solar Resource Areas Identified by ARRTIS 

 
As previously noted, the following maps illustrate a subset of all available state resource data, 
have not been, peer- or field-reviewed, and are valid only during the course of the ARRTIS 
activities through May 2009. The data contained on the ARRTIS map products should not be 
used to designate any resource development boundaries, determine the viability of renewable 
generation projects, or for any other planning-related decisions, other than the expressed 
purpose of the Subcommittee to provide information to the RTTF transmission planning efforts. 
 
Any use of maps developed by the ARRTIS and without this disclaimer information, and for 
purposes not outlined in this report, are prohibited. 
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The information on this map has not been peer- or field-reviewed, and are
valid only during the course of ARRTIS activities from February- May 2009. 
The data contained on this map should not be used to designate any resource
development boundaries, determine the viability of renewable generation projects,
or for any other planning-related decisions other than the expressed purpose of
the ARRTIS to provide information to the RTTF transmission planning efforts.  
Any use of the maps developed by ARRTIS without this disclaimer information and
for purposes not outlined in the Summary Report are prohibited.  



UV180

UV85

UV70

UV93

§̈¦10

UV70

§̈¦17

UV19

UV191

UV60

UV163

UV64 UV89

§̈¦40

§̈¦8

UV89

UV77

UV191

UV95

UV160

UV191

UV60

§̈¦10

§̈¦40

NAVAJO

COCONINO

MOHAVE

APACHE

YAVAPAI

GILA
LA PAZ

MARICOPA
GREENLEEGRAHAM

YUMA

PINAL

PIMA
COCHISE

SANTA CRUZ

APACHE JUNCTION

BENSON

BISBEE

BUCKEYE

BULLHEAD CITY

CAMP VERDE

CAREFREE

CASA GRANDE

CAVE CREEK

CHANDLER

CHINO VALLEY
CLARKDALE

CLIFTON

COLORADO CITY

COOLIDGE

COTTONWOOD

DOUGLAS

EAGAR

ELOY

FLAGSTAFF

FLORENCE

FOUNTAIN HILLS

FREDONIA

GILA BEND

GILBERT

HOLBROOK

JEROME

KEARNY

KINGMAN

LAKE HAVASU CITY

MAMMOTH

MARANA

MESA
MIAMI

NOGALES

ORO VALLEY

PAGE

PARKER

PATAGONIA

PAYSON

PEORIA

PHOENIX

PIMA

PINETOP-LAKESIDE

PRESCOTT
PRESCOTT VALLEY

QUARTZSITE

QUEEN CREEK

SAFFORD

SAHUARITA

SAN LUIS

SCOTTSDALE

SEDONA

SHOW LOW

SIERRA VISTA

SNOWFLAKE

SOMERTON

SOUTH TUCSON

SPRINGERVILLE

ST. JOHNS

SUPERIOR

TAYLOR

TEMPE

TOMBSTONE

TUCSON

WELLTON

WICKENBURG

WILLCOX

WILLIAMS

WINKELMAN

WINSLOW

YUMA

Glen Canyon Navajo

Kayenta

Moenkopi

Davis

South Point

Riviera

Topock

Griffith

McConnico
Hilltop

Peacock
Seligman

Juniper Mtn
Fort Rock

Round Valley

Black Mesa

Bagdad

Willow Lake

Prescott

Yavapai

Verde

HarcuvarBouse

Headgate Rock

Parker

Coconino
Osborne Tank

Flagstaff

Leupp

Cholla

Sugarloaf

Preacher Canyon

Coronado

Springerville

Yucca
Gila

North Gila

Wellton-Mohawk

Kofa
Gila Bend

Panda Gila River Pinal West

Dome Tap

Bouse Hills

Little Harquahala

Eagle Eye

Harquahala

Palo Verde

Red Hawk

Hassayampa
Mesquite

Arlington Valley

Jojoba

Westwing Pinnacle Peak

Rudd

Liberty

Schrader

Ocotillo

Santan Silver King

HaydenCoolidge

Saguaro

Nogales

De Moss Petrie

San Manuel

Winchester

Apache

Morenci

Greenlee

Valencia

Kyrene
Browning

Desert Basin
Sundance

Vail

Sahuarita
Adams

Bicknell

Ramsey

Mural

Three Points

Pantano

Tortolita
Hecla

Tat Momoli

Santa Rosa

Casa Grande

New Waddell

Raceway

White Tanks

Dinosaur

South

San Rafael

Kartchner

North Havasu

September 2009

0 20 40 6010

Miles I

NREL, USGS, 2009

WIND RESOURCES

ARRTIS -  ARIZONA RENEWABLE RESOURCE AND
TRANSMISSION IDENTIFICATION SUBCOMMITTEE

GENERAL REFERENCE
Interstate/Highway

City Boundary
Major Road

County Boundary
State Boundary

SOURCES

WIND RESOURCE POTENTIAL (NREL CATEGORIES)

Exclusion - Includes areas greater than 15% Slope

Class 4 - Good

Class 3 - Fair

Class 5 - Excellent

Class 6 - Outstanding

Class 7 - Superb

The information on this map has not been peer- or field-reviewed, and are
valid only during the course of ARRTIS activities from February- May 2009. 
The data contained on this map should not be used to designate any resource
development boundaries, determine the viability of renewable generation projects,
or for any other planning-related decisions other than the expressed purpose of
the ARRTIS to provide information to the RTTF transmission planning efforts.  
Any use of the maps developed by ARRTIS without this disclaimer information and
for purposes not outlined in the Summary Report are prohibited.  
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Any use of the maps developed by ARRTIS without this disclaimer information and
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UV180

UV85

UV70

UV93

§̈¦10

UV70

§̈¦17

UV19

UV191

UV60

UV163

UV64 UV89

§̈¦40

§̈¦8

UV89

UV77

UV191

UV95

UV160

UV191

UV60

§̈¦10

§̈¦40

NAVAJO

COCONINO

MOHAVE

APACHE

YAVAPAI

GILA
LA PAZ

MARICOPA
GREENLEEGRAHAM

YUMA

PINAL

PIMA
COCHISE

SANTA CRUZ

APACHE JUNCTION

BENSON

BISBEE

BUCKEYE

BULLHEAD CITY

CAMP VERDE

CAREFREE

CASA GRANDE

CAVE CREEK

CHANDLER

CHINO VALLEY
CLARKDALE

CLIFTON

COLORADO CITY

COOLIDGE

COTTONWOOD

DOUGLAS

EAGAR

ELOY

FLAGSTAFF

FLORENCE

FOUNTAIN HILLS

FREDONIA

GILA BEND

GILBERT

HOLBROOK

JEROME

KEARNY

KINGMAN

LAKE HAVASU CITY

MAMMOTH

MARANA

MESA
MIAMI

NOGALES

ORO VALLEY

PAGE

PARKER

PATAGONIA

PAYSON

PEORIA

PHOENIX

PIMA

PINETOP-LAKESIDE

PRESCOTT
PRESCOTT VALLEY

QUARTZSITE

QUEEN CREEK

SAFFORD

SAHUARITA

SAN LUIS

SCOTTSDALE

SEDONA

SHOW LOW

SIERRA VISTA

SNOWFLAKE

SOMERTON

SOUTH TUCSON

SPRINGERVILLE

ST. JOHNS

SUPERIOR

TAYLOR

TEMPE

TOMBSTONE

TUCSON

WELLTON

WICKENBURG

WILLCOX

WILLIAMS

WINKELMAN

WINSLOW

YUMA

Septermber 2009

0 20 40 6010

Miles I
ASLD, AGFD,  BLM, NREL, USFS, USFWS, USGS, WREZ, 2009

ARRTIS -  ARIZONA RENEWABLE RESOURCE AND
TRANSMISSION IDENTIFICATION SUBCOMMITTEE

NON-EXCLUSION SOLAR RESOURCE AREAS
AS IDENTIFIED BY ARRTIS

The information on this map has not been peer- or field-reviewed, and are
valid only during the course of ARRTIS activities from February- May 2009. 
The data contained on this map should not be used to designate any resource
development boundaries, determine the viability of renewable generation projects,
or for any other planning-related decisions other than the expressed purpose of
the ARRTIS to provide information to the RTTF transmission planning efforts.  
Any use of the maps developed by ARRTIS without this disclaimer information and
for purposes not outlined in the Summary Report are prohibited.  

GENERAL REFERENCE

Interstate/Highway

City Boundary
Major Road

County Boundary
State Boundary

SOURCES

Non-Exclusion Solar Resource
Areas as Identified by ARRTIS





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
BROADER POLICY ISSUES RAISED 

BY THE ARRTIS PROCESS 
 
 



 

Final Report of the Arizona A-1 September 2009 
Renewable Resource and Transmission 
Identification Subcommittee 

APPENDIX A 
BROADER POLICY ISSUES RAISED BY THE ARRTIS PROCESS 

 
During the ARRTIS meetings, issues were raised that were either beyond the scope of the 
ARRTIS process or unanswerable in the ARRTIS context. These issues will require meaningful, 
thoughtful dialogue with a broad group of stakeholders including utilities, regulators, elected 
officials, developers, wildlife and land conservation advocates, and other interested parties. It 
should be noted that some of the issues in this section also are topics being considered by the 
Finance Subcommittee of the RTTF, a group also formed in response to the Fifth BTA for the 
purposes of evaluating financial and policy issues associated with renewable generation and 
transmission development in Arizona. 
 
 
BUILDING FOR NATIVE LOAD VERSUS BUILDING FOR EXPORT 
 
The state’s abundant solar resource provides an almost unlimited power production potential 
from solar and moderate potential from wind; however, power development of any type has both 
positive and negative implications for and impacts on the state. Renewable power development 
will have impacts on land use, water consumption, and visual impacts among many other 
factors, for both generation and related transmission. Renewable energy development will 
provide jobs and tax revenue and may help expand a manufacturing base to support 
development. 
 
Arizona is at the beginning of what is expected to be robust, market development of renewable 
energy. Historically, Arizona has been a net exporter of electrical energy as the state generates 
more power than it needs to meet the state’s power demand (known as native load). With its 
solar potential alone, Arizona could build sufficient power generation to meet native load, or 
become an exporter of solar energy, potentially developing and sending thousands of 
megawatts of power to California and other western states. However, as mentioned above, 
solar power generation may consume Arizona’s water supplies and may require the dedication 
of many thousands of acres of land. 
 
This issue raised the following questions: 
 

 How much power generation for export is acceptable to the state?  
 What are the environmental, economic, and other tradeoffs and how can they be 

quantified? 
 How can the state incentivize or control power generation for export?  

 
 
AGENCY COORDINATION FOR PLANNING AND APPROVAL OF UTILITY-SCALE 
PROJECTS 
 
The development of solar or renewable energy power generation requires a project developer to 
interface with some, if not all, of the following federal and state agencies: 
 

 State of Arizona  
o Arizona Corporation Commission  
o Arizona Game and Fish Department  
o Department of Environmental Quality  
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o Department of Commerce  
o Department of Water Resources  
o State Land Department  
o State Historic Preservation Office  
 

 Federal 
o U.S. Bureau of Land Management  
o U.S. Department of Defense 
o U.S. Fish and Wildlife Service  
o U.S. Forest Service  
o Western Area Power Administration  
 

Each agency is driven by their own mission and area of responsibility and coordination among 
and between organizations is currently limited for renewable energy development. 
Representatives of counties, cities, and other municipal planning agencies, will be stakeholders 
in these decisions as well. If Arizona believes that energy development is a key driver of the 
state’s future economy, it will be imperative to have a coordinated and strategic energy plan that 
cultivates strong working relationships and work groups among agencies. 
 
 
ADDRESSING THE TIMING MIS-MATCH OR “CHICKEN AND EGG” PROBLEM 
 
The ACC recognized in the 5th BTA Order the dilemma presented by generation developers that 
seek to locate their projects adjacent to available transmission infrastructure, while electric 
utilities plan for transmission projects based on the known location of generation sources and 
load areas. Additionally, renewable energy generation projects typically can be sited, planned, 
and built in substantially less time than it takes to conduct the same activity for transmission 
projects. These factors create a timing mis-match, often referred to as a “chicken-and-egg” 
problem. The 5th BTA starts to address this issue by requiring the utilities to identify 
transmission projects that may be needed for renewable energy generation. In the course of the 
ARRTIS process and in the public meetings held on transmission planning for renewable 
energy, other questions arose such as: 
 

 Are changes needed in the Certificate for Environmental Compatibility process to 
facilitate or expedite transmission development for renewables? 

 Are changes required to Arizona’s siting process or to utility processes to eliminate or 
diminish the timing mis-match issues?  

 
These questions need additional debate and dialogue to arrive at appropriate policy changes 
and to evaluate their impacts. 
 

1. Definition of a Renewable Energy Transmission Line 
 

The ARRTIS process was created to provide information to regulated utilities, to help 
them choose their top three transmission proposals to support the development of 
renewable energy in Arizona. These transmission lines, once identified, may be 
prioritized to incent or speed the development of these lines. The SWAT Finance 
Subcommittee is tasked with developing a definition for what constitutes a “renewable 
energy transmission line” or “renewable transmission project” in Arizona. The ARRTIS 
discussed that a renewable energy transmission line should allow for the interconnection 
of a renewable energy project; however, the upgrade of a line that is needed to carry 
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power to load centers or, the line that is needed to ensure that the transmission system, 
is robust enough to handle new power generation in the system should also be 
considered. As development for renewable energy continues, definitions related to 
renewable transmission lines should be created to provide clarity of what is, and what is 
not, considered a renewable-energy transmission line in Arizona.  

 
 
STATE REPOSITORY FOR ARRTIS-DEVELOPED MATERIALS 
 
A significant amount of information has been collected and assimilated to produce the end-
product maps of the ARRTIS. ARRTIS has always intended to keep the information that is not 
considered confidential, available in the public domain. This means finding a repository, other 
than the electric utilities and their consultants, for databases and resulting maps that may be 
used in subsequent planning activities. 
 
During the ARRTIS process, discussions were held with the Arizona State Land Department 
about their ability to keep the data developed in the public domain and maintain the collected 
information. The Arizona State Land Department was open to the idea but funding is needed for 
the department to take on this responsibility. A proposal was submitted to the state to receive 
State Energy Program funds that were allocated to Arizona through the Arizona Recovery and 
Reinvestment Act. To date, no funds have been allocated for this request.   
 
 
CONSUMPTION OF WATER AND OTHER STATE RESOURCES 
 
The ARRTIS discussed the need for consideration of Arizona resources, particularly water 
resources, in the evaluation of renewable and other traditional energy resource development in 
the state. Input from agencies representing these resource considerations should be integrated 
into subsequent discussions about state-wide renewable energy planning. 
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APPENDIX B 
RELATIONSHIP OF ARRTIS TO THE WGA WESTERN WREZ 

PROCESS 
 
Relationship of the ARRTIS to the WGA WREZ process 
 
In June 2008, the WGA and the U.S. Department of Energy jointly initiated the WREZ project. 
The project was created to identify renewable-energy resources throughout the Western 
Interconnect9 that could support large-scale, interstate transmission. 
 
The WREZ effort focused on identifying and quantifying resource areas and mapping possible 
transmission paths to bring renewable-energy resources to load. In this process, participants 
created and applied a set of criteria to assess renewable resources (solar, wind biomass, hydro, 
and geothermal) in the West. The project developed a methodology to refine areas to help 
identify where the most cost-effective renewable-energy resources could be developed. An 
important part of the WREZ effort was to identify environmental, wildlife, and land use criteria 
that could be applied to screen resource areas. The project developed a list of areas where 
development is already precluded by statute or regulation (federal, state, and local regulations). 
In June 2009, the WGA released a report called the Western Renewable Energy Zones – 
Phase I Report.10   
 
The objectives of the WREZ and the ARRTIS initiatives were similar in their efforts to identify 
viable areas with quality renewable-energy resources for development. The primary difference 
between the two efforts was that the ARRTIS focused on Arizona renewables and intrastate 
transmission, while the WREZ project evaluated a broader area of the Western United States 
for interstate transmission options. The WREZ process collected and assembled a substantial 
amount of information, a portion of which was used by the ARRTIS in developing the initial 
database for Arizona. An additional difference between the two initiatives is that the WREZ 
effort seeks to define specific renewable development zones called Qualified Resource Areas or 
QRAs, whereas the ARRTIS process is not making any such designations in Arizona.   
 
The WREZ effort is expected to define conceptual transmission plans to support renewable 
energy development, increase the coordination of power purchasing to facilitate development of 
a region-wide market for renewable power, and work to identify policies that will support regional 
development of renewables. It is possible that as the committee members of the WREZ effort 
further refine resource areas, they will rely upon state input, including that from the ARRTIS and 
the state’s utilities. 

                                                            
9 The Western Interconnect consists of 11 states, two Canadian provinces, and portions of Mexico that are electrically connected.  
10 http://www.westgov.org/wga/publicat/WREZ09.pdf 


