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NOTICE OF PUBLIC MEETING AND AGENDA OF 
PINAL COUNTY CITIZEN ADVISORY COMMITTEE 

 
 
 

Regular Meeting 
6:00 p.m. 

Thursday, September 1, 2016 
 EOC Room – Building F 

31 N. Pinal St. Florence, Arizona 
 

At the discretion of the committee, the order of the agenda items may be changed at the 
meeting. 

 
Please turn off cell phones and other electronic devices or place in silent mode. 

 
COMMITTEE MEMBERS: 

 
 

(  )  Pamela Rabago   (  )  Joy Evelan  (  )  Ron Batt 
(  )  John Benavidez  (  )  Steve Johnson (  )  John Enright 
(  )  Ruben Hernandez  (  )  Charlie Weaver        
(  ) Shirley Ann Hartman              (  )     Pat Moore   
(  )  Cindy Sutton   (  )  Paul Sabel  

  
Some members may participate by teleconference. 

 
AGENDA 

 
A. CALL TO ORDER: 

 
B. ELECTION OF CHAIRMAN AND VICE CHAIRMAN FOR ONE YEAR TERM. 
 
C. DISCUSSION AND RECOMMENDATION ON THE FOLLOWING COMPREHENSIVE 

PLAN MAJOR AMENDMENT CASES: 
 

1. PZ-PA-003-16: A request by Snell & Wilmer, agent, to amend the 2009 Pinal County 
Comprehensive Plan by changing the land use designation from Very Low Density 
Residential (0-1 du/ac), Moderate Low Density Residential (1-3.5 du/ac), and High 
Intensity Activity Center to Employment and Secondary Airport on approximately 
937± acres, situated in a portion of Sections 17, 20 & 21 T07S, R05E located on the 
east side of Montgomery Road between Hanna Road and the Tohono O'Odham Nation. 

 
2. PZ-PA-004-16: A request by Boulevard Associates, LLC., agent, to amend the 2009 

Pinal County Comprehensive Plan by changing the land use designation from Moderate 
Low Density Residential (1-3.5 du/ac) to General Public Facilities/Services) on 
approximately 257± acres, situated in a portions of Sections 29 & 30, T06S, R08E 
located adjacent to the south side of State Route Highway 287 approximately 1 mile east 
of Eleven Mile Corner Road. 
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COMMUNITY DEVELOPMENT 

PLANNING DIVISION 
 

              31 North Pinal Street, Building F, PO Box 2973      Florence, AZ  85132      T  520-866-6447      FREE  888-431-1311      F  520-866-6490       www.pinalcountyaz.gov 

D. ADJOURNMENT 
 

Committee members may vote to go into executive session, which will not be open to the public, 
for purposes of obtaining legal advice from the county’s attorney(s) on any of the agenda items 
listed above pursuant to A.R.S. §38-431.03(A)(3). 
 
Copies of the agenda background material provided to committee members are available for 
public inspection at least 24 hours prior to the meeting at the Pinal County Community 
Development Department, Pinal County Complex, Building F, 31 N. Pinal Street, Florence, 
Arizona, Monday through Friday between the hours of 8:00 a.m. and 4:30 p.m. and on the 
internet at http://pinalcountyaz.gov/CommunityDevelopment/Planning/Pages/Home.aspx 
 
Person with a disability may request a reasonable accommodation, such as a sign language 
interpreter, by contacting Steve Abraham at 520.866.6045 or 
steve.abraham@pinalcountyaz.gov) at least five business days prior to the meeting. 
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Greg Stanley 
  County Manager 
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MEETING DATE:  September 1, 2016 
 
TO:  PINAL COUNTY CITIZEN ADVISORY COMMITTEE 
 
CASE NO.:  PZ-PA-004-16 (Pinal Central Power) 
 
CASE COORDINATOR: Dedrick Denton 
 
Executive Summary: 
 
This is a major amendment to the Pinal County Comprehensive Plan to re-designate 257± acres 
of land from Moderate Low Density Residential (0-1 du/ac) to General Public Facilities/Services 
in the Coolidge area. 
 
If This Request is Approved: 
 
If this major amendment to the Pinal County Comprehensive Plan is approved, the applicant will 
begin the process of re-zoning the property to Industrial with a Planned Area Development 
Overlay District. 
 
Staff Recommendation/Issues for Consideration/Concern: 
 
Staff recommends approval of the request to re-designate 257± acres to General Public 
Facilities/Services. 
 
 
LEGAL DESCRIPTION: 257± acres situated in a portion Sections 29 and 30, T06S, R07E 

G&SRB&M (legal on file) 
 
TAX PARCELS: 401-43-005, 401-44-001H, 401-44-001P, 401-44-006, & 401-44-010 
 
LANDOWNER: Inland Farms, Inc., 2487 East Highway 287, Casa Grande, AZ 85194 
 
LANDOWNER: Wuertz Farm Land, LLC, 2487 East Highway 287, Casa Grande, AZ 85194 
 
LANDOWNER: Marvin & Kathleen Wuertz Trust, 2487 East Highway 287, Casa Grande, AZ 

85194 
 
AGENT: Boulevard Associates, LLC, 700 Universe Boulevard, Juno Beach, FL 33408 
 
REQUESTED ACTION & PURPOSE: A major amendment of the Pinal County 

Comprehensive Plan to amend the Land Use Plan to re-designate 257± acres of land 
from Moderate Low Density Residential (0-1 du/ac) to General Public 
Facilities/Services. 

 
LOCATION: located adjacent to the south side of Highway 287 approximately one mile east of 

Eleven Mile Corner Road in the City of Coolidge area. 
 
SIZE:  257± acres. 
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STAFF FINDINGS: 
 
The applicant is requesting a Major Comprehensive Plan Amendment to re-designate 257± 
acres of land from Moderate Low Density Residential (0-1 du/ac) to General Public 
Facilities/Services in the City of Coolidge area.   
 
Public Comment:  To date, no comments have been received  
 
Public Participation:  BOS work session: 8/17/16 

Web posting and 60 day review: week of June 20, 2016  
P&Z Work session: 8/18/16 

 
Other Review Agency Comments:  
 
The State of Arizona Game and Fish Department provided comments which are attached to 
the correspondence section of this report. 
 
The City of Apache Junction provided comments which are attached to the correspondence 
section of this report. 
 
Plan Amendment Discussion: The agent, Boulevard Associates, LLC., is requesting a Major 
Comprehensive Plan map amendment to amend the Land Use Plan from Moderate Low 
Density Residential (0-1 du/ac) to General Public Facilities/Services on 257± acres. The 
property is currently zoned General Rural and the current use is agriculture. The adjacent 
properties are zoned General Rural (GR) and are also used as agriculture. There are some 
scattered home sites in the area.  
 
The applicant is proposing to construct and operate a “combined-cycle, gas-fired electrical 
generation facility with an output of up to approximately 600 megawatts. Additionally, a 
photovoltaic solar field with an expected electrical output up to approximately 50 MW may also 
be developed on the site with the proposed combined-cycle generation facility, or as a stand-
alone project. An energy storage facility with an expected electrical output of up to 50 MW may 
be developed with the proposed combined-cycle generation facility or the proposed photovoltaic 
solar field”. 
 
The Comprehensive Plan designation of the properties adjacent to the site is Moderate Low 
Density Residential. Approximately a half mile east of the site adjacent to the south side of 
Highway 287 is designated Employment. The Employment designation would also support uses 
such as electrical generation facilities. Adjacent to the western border of the subject property is 
within the City of Coolidge. Within their city limits, which is the area south of highway 287 and 
east of Eleven Mile Corner Road is designated as Business & Commerce and Industrial & 
Manufacturing on their General Plan. If this amendment were to be approved, the General 
Public Facilities/Services designation would include large public and quasi-public facilities that 
require significant space such as power plants, landfills, solid waste transfer stations, 
wastewater facilities, water campuses, and concentrations of public buildings. 
 
In the area of the proposed map amendment designation change it does include infrastructure 
such as 500 kV lines and the Pinal Central Substation. In the future, there are at least two 
additional proposed 500kV line corridors expected in this area. The line siting of these corridors 
are going to tie into the Pinal Central Substation. Due to proximity of the current and proposed 
electrical infrastructure, road infrastructure, proposed land area, and the area being sparsely 
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populated this proposed designation change along with the use being proposed may work well 
in this area. 
  
STAFF RECOMMENDATION:  

 
After a detailed review of the request, Pinal County Comprehensive Plan and the Pinal County 
Development Services Code, Staff recommends approval of this request.  However, in addition 
to staff recommendations, should the Citizen Advisory Committee find, after the presentation of 
the applicant and together with the testimony and evidence presented at the public hearing, that 
this Major Comprehensive Plan amendment is needed and necessary at this location and time, 
will not negatively impact adjacent properties, will promote orderly growth and development of 
the County and will be compatible and consistent with the applicable goals and policies of the 
Pinal County Comprehensive Plan, then staff recommends that the Citizen Advisory Committee 
forward PZ-PA-004-16, to the Planning and Zoning Commission with a favorable 
recommendation.  If the Citizen Advisory Committee cannot fond for all of the factors listed 
above, then staff recommends that the Citizen Advisory Committee forward this case to the 
Planning and Zoning Commission with a recommendation of denial. 

 
Date Prepared: 8/22/16 – dld 
Revised: 
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APPLICATION FOR A COMPREHENSIVE PLAN AMENDMENT IN AN 

UNINCORPORATED AREA OF PINAL COUNTY, ARIZONA 
(all applications must be typed or written in ink) 

 
1. The legal description of the property:          

              
               

 
2. Parcel Number(s): __________________________________Total Acreage:______________ 

 
3. Current Land Use Designation:           

 
4. Requested Land Use Designation:          
 
5. Date of Concept Review:_______________ Concept Review Number:___________________ 
 
6. Why is this Comprehensive Plan Amendment being requested?  (You must provide a summary 

of the anticipated development on this page, if not provided, the application cannot be 
processed.):              
              
              
              
              
              
              
              
              
               

  
7. Discuss any recent changes in the area that would support your application.    

              
              
              
              
              
              
               

 
8. Explain why the proposed amendment is needed and necessary at this time.      

              
              
              
              
              
              
              
               

 
RECEIPT #:    AMT:   DATE:   CASE: 
______________________________________________________________________________  
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6. Why is this Comprehensive Plan Amendment being requested? (You must provide a summary of the 

anticipated development on this page, if not provided, the application cannot be processed.): 

Boulevard Associates, LLC is requesting this amendment in order to construct and operate a power generating 

facility on the subject parcels. The proposed Project is expected to include a combined-cycle, gas-fired electrical 

generation facility with an output of up to approximately 600 megawatts (MW). Additionally, a photovoltaic solar 

field with an expected electrical output up to approximately 50 MW may also be developed on the site with the 

proposed combined-cycle generation facility, or as a stand-alone project. An energy storage facility with an 

expected electrical output of up to 50 MW may also be developed with the proposed combined-cycle generation 

facility or the proposed photovoltaic solar field. The Project will also require generation intertie (gen-tie) 

transmission lines and additional project infrastructure. 

7. Discuss any recent changes in the area that would support your application 

Immediately west of the Project site is the newly-constructed (2013) Pinal Central 500kV electrical substation, 

owned and operated by Salt River Project (SRP). Western Area Power Administration (WAPA) owns and operates 

the ED2 115kV electrical substation, which is located immediately west of the Pinal Central Substation. The SRP 

Pinal Central to Browning 500kV transmission line and the Tucson Electric Power Pinal Central to Tortolita 500kV 

transmission line were constructed in 2014 and 2015, respectively. Both of these high-voltage transmission lines 

connect into the Pinal Central Substation from the east, and pass near and through portions of the Project parcels.  

SRP’s Palo Verde to Pinal Central 500kV transmission line, which connects into the Pinal Central Substation from 

the west, was constructed in 2010. WAPA’s two parallel ED2 to Coolidge 115kV transmission lines and two parallel 

ED2 to Saguaro 115kV line are located within 0.5 miles to the west of the Project parcels. In addition, in early 2016, 

the ACC approved a Certificate of Environmental Compatibility for the proposed SunZia Southwest Transmission 

Project, which would include two parallel 500kV transmission lines located along the southern boundary of the 

Project parcels, connecting from the east into the Pinal Central Substation.  

The land use designation changes proposed under the requested Comprehensive Plan amendment are consistent 

with the existing and planned industrial/utility land uses on and adjacent to the Project parcels. 

8. Explain why the proposed amendment is needed and necessary at this time. 

Boulevard Associates has identified the Project site as an optimal location for an electrical generation facility based 

on the existence of compatible adjacent and nearby land uses; and the proximity to existing electrical 

infrastructure, major transportation corridors (highway and rail), utility corridors (electric and natural gas), and 

electrical load centers. The amendment is needed in order to facilitate development of the proposed electrical 

generation facility, in turn allowing the contribution of clean, safe, affordable, and efficient energy to the regional 

transmission grid. Demand for this type of electrical generation facility at this location, interconnecting to the Pinal 

Central Substation, will occur as early as the year 2020, and 3 to 4 years are likely required for planning, design, 

and construction of the facility. 
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1.0 EXECUTIVE SUMMARY 

Boulevard Associates, LLC (Boulevard Associates) is requesting an amendment to the 2009 

Pinal County Comprehensive Plan (Comprehensive Plan) in order to construct and operate a 

power generating facility on five parcels comprising the proposed Pinal Central Power Project 

site (Project). Table 1 below lists the Project parcels, including Assessor’s Parcel Numbers 

(APN), individual and total parcel acreage, and Public Land Survey System (PLSS) locations. 

Table 1. Proposed Comprehensive Plan Amendment Parcels 

APN Acreage PLSS Location 

401-43-0050 120.0 Section 29, Township 6S, Range 8E 

401-44-001H 48.01 Section 30, Township 6S, Range 8E 

401-44-001P 76.11 Section 30, Township 6S, Range 8E 

401-44-0060 8.0 Section 30, Township 6S, Range 8E 

401-44-0100 5.0 Section 30, Township 6S, Range 8E 

 Total Acreage:  257.12  

The proposed Project is expected to include a combined-cycle, gas-fired electrical generation 

facility with an output of up to approximately 600 megawatts (MW). Additionally, a 

photovoltaic solar field with an expected electrical output up to approximately 50 MW may also 

be developed on the site with the proposed combined-cycle generation facility, or as a stand-

alone project. An energy storage facility with an expected electrical output of up to 50 MW may 

also be developed with the proposed combined-cycle generation facility or the proposed 

photovoltaic solar field. The Project will also require generation intertie (gen-tie) transmission 

lines and additional project infrastructure.  

Paved and unpaved rural roads provide access to the site and adjacent properties. South Sunshine 

Boulevard runs north to south through the northern portion of the site, and East Laughlin Road is 

located in the central portion of the site. State Highway (SR) 287 bounds the site on the north. 

The amendment is needed in order to facilitate development of the proposed electrical generation 

facility, in turn allowing the contribution of clean, safe, affordable, and efficient energy to the 

regional transmission grid. Demand for this type of electrical generation facility at this location, 

interconnecting to the Pinal Central Substation, will occur as early as the year 2020, and 3 to 4 

years are likely required for planning, design, and construction of the facility. 

1.1 PROPOSED LAND USE 

The Comprehensive Plan land use designation proposed for the site is General Public 

Facilities/Services, with the specific proposed land use consisting of power generation.  

The Project parcels are currently designated as a Moderate Low Density Residential land use.  
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1.2 LOCATION & ACCESSIBILITY 

The Project site is located within unincorporated Pinal County, approximately 0.75 miles east-

southeast of the intersection of 11-Mile Corner Road and SR287. The site is accessible via 

S. Sunshine Boulevard and E. Laughlin Road, both of which bisect portions of the site. The 

northernmost portion of the Project site fronts, and is also accessible via, SR287. 

Interstate 10 (I-10), Interstate 8 (I-8), and the Union Pacific Railroad, all major transportation 

and freight corridors, are located less than 8 miles west of the Project site. 

1.3 SITE SUITABILITY 

The Project site is well suited for the proposed changes to the Comprehensive Plan. Boulevard 

Associates has identified the Project site as an optimal location for an electrical generation 

facility based on the existence of compatible adjacent and nearby land uses; and the proximity to 

existing electrical infrastructure, major transportation corridors (highway and rail), utility 

corridors (electric and natural gas), and electrical load centers. 

The Project site is generally level, is in proximity to existing transmission lines and substations 

for potential interconnection, and does not contain any recreation areas or residences. The 

Project site is designated as Moderate Low Density Residential by the Comprehensive Plan. 

There are no perennial surface waters or wetlands on or near the property; however, a canal 

owned and operated by the San Carlos Irrigation and Drainage District (SCIDD) runs east/west 

directly adjacent to a portion of the southern boundary of the project site with canal laterals 

running north/south through and adjacent to the Project site. No Special Flood Hazard Areas 

(100-year floodplains) have been identified by the Federal Emergency Management Agency 

(FEMA) or the Flood Control District of Pinal County on the Project site.  

1.4 PUBLIC SERVICES/UTILITIES 

Existing utilities within the vicinity of the Project site include the Pinal Central Substation, a 

115-kilovolt (kV) substation, three 500kV transmission lines, and four 115kV transmission lines. 

Two additional, parallel 500kV transmission lines are proposed to be constructed near the site 

and were recently permitted by the Arizona Corporation Commission (ACC) (Case No. 171, 

SunZia Southwest Transmission Project). There are also numerous electrical distribution lines, 

communications cables, and irrigation canals, laterals, and ditches within and in the vicinity of 

the site.  

Immediately west of the Project site is the newly-constructed (2013) Pinal Central 500kV 

electrical substation, owned and operated by Salt River Project (SRP). Western Area Power 

Administration (WAPA) owns and operates the ED2 115kV electrical substation, which is 

located immediately west of the Pinal Central Substation. The SRP Pinal Central to Browning 

500kV transmission line and the Tucson Electric Power Pinal Central to Tortolita 500kV 

transmission line were constructed in 2014 and 2015, respectively. Both of these high-voltage 

transmission lines connect into the Pinal Central Substation from the east, and pass near and 

through portions of the Project parcels.  
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SRP’s Palo Verde to Pinal Central 500kV transmission line, which connects into the Pinal 

Central Substation from the west, was constructed in 2010. WAPA’s two parallel ED2 to 

Coolidge 115kV transmission lines and two parallel ED2 to Saguaro 115kV line are located 

within 0.5 miles to the west of the Project parcels. In addition, in early 2016, the ACC approved 

a Certificate of Environmental Compatibility (CEC) for the proposed SunZia Southwest 

Transmission Project, which would include two parallel 500kV transmission lines located along 

the southern boundary of the Project parcels, connecting from the east into the Pinal Central 

Substation.  

The land use designation changes proposed under the requested Comprehensive Plan amendment 

are consistent with the existing and planned industrial/utility land uses on and adjacent to the 

Project parcels. 

Planned utilities and services on the site include water, electric, and natural gas.  

The Pinal County Sheriff’s Office provides law enforcement services to the Project vicinity. The 

Regional Fire and Rescue Department provides subscription-based fire and emergency medical 

services to the area. New or additional public services anticipated as a result of the proposed 

amendment are not anticipated. 
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2.0 PROJECT NARRATIVE 

2.1 INTRODUCTION 

This narrative report addresses the required information to support the request for a Major 

Comprehensive Plan Amendment (MCPA) for the Pinal Central Power Project (Project) on land 

in central Pinal County.  

Boulevard Associates is requesting this amendment in order to construct and operate a power 

generating facility on the Project site. The proposed Project is expected to include a combined-

cycle, gas-fired electrical generation facility with an output of up to approximately 

600 megawatts (MW). Additionally, a photovoltaic solar field with an expected electrical output 

up to approximately 50 MW may also be developed on the site with the proposed combined-

cycle generation facility, or as a stand-alone project. An energy storage facility with an expected 

electrical output of up to 50 MW may also be developed with the proposed combined-cycle 

generation facility or the proposed photovoltaic solar field. The Project will also require gen-tie 

transmission lines and additional project infrastructure. 

Should the MCPA receive approval from Pinal County, Boulevard Associates intends to 

subsequently pursue and apply to Pinal County for a zoning change from General Rural (GR) to 

Industrial Zoning District (I-3) in order to allow for the development and operation of gas-fueled 

and solar power generation facility activities. 

Boulevard Associates also intends to submit a Temporary Use Permit (TUP) application to Pinal 

County to allow for the installation and operation of a Meteorological Tower on one of the five 

Project parcels. The intent of the Meteorological Tower is to aid in understanding the 

climatological, weather, and air quality makeup in the region, and the data gathered through the 

use of the Meteorological Tower will help to inform and determine the specific technologies and 

arrangements Boulevard Associates would use in the proposed combined-cycle and solar 

generation facilities. Pre-construction and post-construction air monitoring is required under 

Pinal County Air Quality Control District Rule 3-3-260 in order to apply for and maintain an air 

permit for the proposed combined-cycle generation facility. Boulevard Associates expects to 

submit the TUP application to Pinal County in late second quarter, or early third quarter 2016. 

A CEC will be required from the ACC to allow construction of the Project because the proposed 

combined-cycle generation facility is planned for an output capacity greater than 100MW, and 

because the gen-tie transmission lines connecting the generation facility to the existing power 

grid will likely be greater than 115kV. All requisite environmental studies and public 

participation activity results for the proposed Project will be compiled, formatted, and 

incorporated into a CEC application pursuant to the requirements of ARS 40-360 et seq. and 

ACC Rules of Practice and Procedure R14-3-219. The land use plan is one of the factors 

considered by the ACC in their review of a CEC application; consistency with Pinal County’s 

Comprehensive Plan would be necessary in order to grant a CEC. Completing Pinal County’s 

Comprehensive Plan Amendment process ensures the County’s authority and opportunity for 

review prior to the State siting process (CEC). The public information process to be conducted 
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for the Pinal County zone change application process will supplement the Arizona CEC public 

involvement requirements. 

Changing the Comprehensive Plan land use designation from Moderate Low Density Residential 

to General Public Facilities/Services for the Project site and subsequently granting a zoning 

change from GR to I-3 would allow development of this facility in a prime power generation 

area, which could increase the production of energy for delivery to the Phoenix metropolitan area 

and central Arizona where there is an increasing electrical demand. Additionally, a positive 

economic effect is expected to result from the proposed energy facility development by 

providing short and long-term job opportunities in the area, tax benefits to Pinal County, and 

local economic activity from Project workers’ transactions with local businesses. Boulevard 

Associates will use local labor and local contractors/materials as much as possible for the 

Project.  

Both the Project site and the region are well suited for the proposed changes to the 

Comprehensive Plan. The primary criteria for determining the location of power generation 

facilities include the existence of compatible adjacent and nearby land uses; minimal topographic 

variability; and the proximity to existing electrical infrastructure, major transportation corridors 

(highway and rail), utility corridors (electric and natural gas), and electrical load centers. 

The Project site is displayed in Figure 1, Figure 2, and Figure 3, below. The site is generally 

level and in proximity to existing transmission lines, substations, highway and rail facilities, and 

large electrical load centers. 
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Figure 1. Project Parcels 
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Figure 2 Existing Land Use
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Figure 3 Planned Land Use
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2.2 PHYSICAL SETTING, EXISTING USES, AND RELATIONSHIP TO 

SURROUNDING LAND USES  

Existing land uses within approximately two miles of the Project site (study area) are described 

below, and displayed in Figure 2, above. As shown previously in Figure 3, a newly annexed 

portion of the City of Coolidge is located immediately west of and adjacent to the Project site 

(Pinal Central Substation). The boundary of the City of Eloy is located approximately 1.8 miles 

west of the Project site. Existing land uses within the study area include transportation, 

agriculture, utilities, residential, recreation, commercial, public services, education, and vacant 

land. The closest residence is located immediately south of the Project parcels, while another is 

located north of the Project parcels, separated by SR287. Scattered single-family residences are 

located throughout the Project study area, and a mobile home park is located approximately 

0.4 miles south of the subject property. There are no areas designated as Open Space within the 

Project site. 

The Project site is located adjacent (east) to the Pinal Central Substation with two (Pinal Central 

– Tortolita, and Pinal Central – Browning) 500kV transmission lines crossing the property from 

east to west. 

Transportation and travel routes in the Project vicinity include SR287, which travels east to west, 

north of and adjacent to the Project site, Eleven Mile Corner Road, which travels north to south, 

approximately one mile west of the Project site, and several unpaved roads surrounding the site.  

Land adjacent to the Project site is privately owned and largely used for agricultural production. 

There are no areas designated as Open Space within the proposed Project site. The proposed 

Project would not impact known planned recreational uses. 

The area in which the proposed Project would be located is addressed in the Comprehensive 

Plan. The plan designates the proposed site and adjacent land as Moderate Low Density 

Residential. This designation intends to “provide for a larger lot development pattern with 

options for [a] suburban residential pattern. Suitability is determined by location, access, existing 

land use patterns and natural and man-made constraints” (Pinal County 2009). Areas designated 

as Moderate Low Density Residential are intended suburban residential areas with an expected 1 

to 3.5 dwelling units per acre (du/ac). 

The Project site is zoned as GR and the land uses entail a combination of active farmland, fallow 

farmland, and vacant lands. The property is privately owned, and contains no residences or 

buildings. 
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3.0 COMPREHENSIVE PLAN AMENDMENT CRITERIA 

The overall intent of the Comprehensive Plan is to act as a tool that will serve to “steer the 

County on a positive course of action to manage growth, preserve the quality of life, and promote 

sustainability. It is a long-term vision that promotes effective economic vitality while ensuring 

environmental stewardship. The Plan articulates the vision and outlines the strategic direction to 

position Pinal as a vibrant, healthy, and economically sustainable region within the state of 

Arizona.” (Pinal County 2009). 

The proposed amendment is consistent with the vision components of the Comprehensive Plan, 

as discussed in the next section of this application. These include: Sense of Community; 

Mobility and Connectivity; Economic Sustainability; Open Spaces and Places; Environmental 

Stewardship; Healthy, Happy Residents; and Quality Educational Opportunities. 

To ensure conformity with the Comprehensive Plan, all development proposals must meet the 

criteria outlined in the Plan’s compliance checklist. The following sections are written in 

response to the criteria listed in the Comprehensive Plan compliance checklist, focused on two 

major components:  

 Consistency with Pinal County’s Vision Components, and 

 Consistency with the Plan’s Key Concepts illustrated on Land Use, Economic, and 

Circulation graphics.  

3.1 CONSISTENCY WITH PINAL COUNTY’S VISION COMPONENTS 

The proposed land use associated with this amendment would be consistent with the goals, 

objectives, and policies of the current Comprehensive Plan 

The chapters of the Comprehensive Plan include: Sense of Community; Mobility and 

Connectivity; Economic Sustainability; Open Spaces and Places; Environmental Stewardship; 

Healthy, Happy Residents; and Quality Educational Opportunities vision components and are 

discussed below with specific responses to the applicable questions included in the 

Comprehensive Plan compliance checklist. 

Sense of Community 

Is the proposal consistent with the Sense of Community vision component? 

The proposed amendment is consistent with the Sense of Community vision component. Sense 

of Community is largely achieved by paying close attention to residential and commercial land 

uses in the area. Densities of development either encourage or discourage a sense of community 

based on the land uses described the Comprehensive Plan. According to the Land Use Plan 

described in Chapter 3, the Project site is located within the Moderate Low Density Residential 

land use. This designation allows medium and high density residential, commercial, and 

employment (office and light industrial) land uses. Adjacent parcels to the Project site are 
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generally vacant land under this designation, but also include existing and planned utility uses. 

The proposed amendment would be consistent with the Sense of Community vision as described 

in the Comprehensive Plan by consolidating energy facilities in an area that contains similar and 

compatible land uses, as well as vacant land. 

Mobility and Connectivity 

Is the proposal consistent with Mobility and Connectivity vision component? 

The proposed amendment is consistent with the Mobility and Connectivity vision component. 

Chapter 4: Mobility and Connectivity of the Comprehensive Plan explains Pinal County’s vision 

to strive to serve persons with multimodal transportation options in transportation corridors at 

appropriate locations. Under the goals, objectives and policies in this chapter, Policy 4.1.1.4 

states that the County will evaluate the transportation impacts of all proposed Comprehensive 

Plan amendments and rezonings on Pinal County’s regional transportation system. Power 

generation facilities on the Project site would have minimal impact on planned land uses from 

traffic and the goals that address this vision. 

There would be a temporary increase in traffic volume during the construction period for the 

delivery of equipment and supplies and due to commuting workers. Existing roads and railroads 

are sufficient to accommodate the anticipated construction traffic. During the operational phase, 

traffic on area roads is not expected to increase due to the small operation and maintenance crew 

that would travel to and from the Project site. 

Economic Sustainability 

Is the proposal consistent with the Economic Sustainability vision component? 

The proposed amendment is consistent with the Economic Sustainability vision component. 

Balancing residential growth with job creation is the central theme of the Economic 

Development element. The Economic Development element concentrates on the County’s ability 

to provide quality employment opportunities for its residents by setting specific goals, objectives 

and policies. Two main goals that address this vision are to: 

1. Encourage a full range of quality jobs for residents of Pinal County and increase the jobs 

per capita ratio. 

2. Encourage sustainable development consistent with Pinal County’s environmental 

preservation philosophy. 

The proposed amendment would further promote economic diversity and employment 

opportunities in the area by providing direct and indirect employment during the construction 

and operational life of the proposed facility. Additionally, power generated by the proposed 

facility could potentially support residential growth and job creation by providing clean, safe, 

affordable, and efficient electricity to local communities and the region. The proposed 
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amendment would be compatible with the vision outlined in Chapter 5: Economic Stability as 

described in the Comprehensive Plan. 

Open Spaces and Places 

Is the proposal consistent with the Open Spaces and Places vision component? 

The proposed amendment is consistent with the Open Spaces and Places vision component. 

According to the Comprehensive Plan, siting of specific proposed open space and trails is based 

on the “suitability of activities, surrounding land uses, ecological factors, topography, viewsheds, 

and cultural resources” (Pinal County 2009). 

There are no existing dedicated open space areas or trails within the Project study area. However, 

the Comprehensive Plan and the final Open Space and Trails Master Plan for Pinal County 

identify a proposed designated trail corridor that would run parallel to SR287 on the north side, 

and north of the Project site. The proposed amendment is not expected to conflict with this 

proposed trail, and would not be in conflict with the planned land use.  

Environmental Stewardship 

Is the proposal consistent with the Environmental Stewardship vision component? 

The proposed amendment is consistent with the Environmental Stewardship vision component. 

Throughout initial Project planning, Boulevard Associates has considered potential 

environmental impacts in their Project plans, and is committed to minimizing impacts to the 

human, natural, and cultural environment resulting from the proposed development. The Project 

will comply with any and all applicable state and federal laws, regulations, and guidelines, as 

required. 

Current Project design includes the use of dry-cooled combined-cycle gas-fired generators, 

which minimize water use. Solar generation conserves natural resources, and battery energy 

storage facilitates the integration of renewable resources into the power grid. Minimization of 

water use and the use of renewable energy sources are both stated elements of the Environmental 

Stewardship vision of the Comprehensive Plan. 

Happy, Healthy Residents 

Is the proposal consistent with the Happy, Healthy Residents vision component? 

The proposed amendment is consistent with the Happy, Healthy Residents vision component. 

Factors that contribute to Happy, Healthy Residents include well designed neighborhoods, the 

cost of housing, and public services, and the availability of healthy foods. Chapter 8: Happy, 

Healthy Residents of the Comprehensive Plan states the following goals for example: 
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Goal 8.1: Pinal County has a mix of housing types and is well positioned to respond to emerging 

housing industry trends and markets 

Goal 8.2: Maximize residential development opportunities where existing infrastructure and 

services are provided or planned. 

Goal 8.3: Promote a philosophy that new growth pays for its share of financial impacts in an 

equitable manner. 

Goal 8.4: Maintain long-term financial sustainability for Pinal County. 

Goal 8.5:  Pinal County and its residents have access to healthy foods. 

The proposed amendment would be consistent with this vision and would contribute toward 

maintaining long-term financial stability (Goal 8.4) by generating revenues and contributing to 

the tax base for Pinal County, and by allowing the contribution of clean, safe, affordable, and 

efficient energy to the regional transmission grid. 

3.2 CONSISTENCY WITH THE PLAN’S KEY CONCEPTS ILLUSTRATED ON 

LAND USE, ECONOMIC, AND CIRCULATION GRAPHICS  

Consistency with the Land Use Designation shown on the graphics 

Land uses in the area surrounding the subject site are designated Rural Residential, Low Density 

Residential, and Moderate Low Density Residential as indicated on the Land Use and Economic 

Development graphic. This application for a proposed Major Comprehensive Plan Amendment is 

requested to change the land use designation from Moderate Low Density Residential to General 

Public Facilities/Services. The land use change would be consistent with supporting public utility 

infrastructure and energy facility uses including the Pinal Central Substation, west of the subject 

site, and the major high-voltage transmission lines that surround and pass through portions of the 

subject site. 

Consistency with the Mixed Use Activity Center Concept 

The Project site is not located within a Mixed Use Activity Center. Three of the High Intensity 

Activity Centers are located in Coolidge, Eloy, and Casa Grande and a planned Mid-Intensity 

Activity Center is located approximately 6 miles east of the Project site. 

Consistency with the Planning Guidelines described in the Land Use element 

The project land uses are consistent with the applicable Planning Guidelines described in the 

Land Use element. 

Medium and high density residential, commercial, and employment (office and light industrial) 

land uses are allowed in the Moderate Low Density Residential designation. Parcels adjacent to 
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the Project site under this designation are generally vacant. Also in close proximity to the 

proposed site are transmission lines and structures that cross the site and terminate at the nearby 

Pinal Central Substation. Two additional, parallel 500kV transmission lines are proposed to be 

constructed near the Project parcels and were recently permitted by the Arizona Corporation 

Commission. There are also numerous electrical distribution lines, communications cables, and 

irrigation canals, laterals, and ditches within and in the vicinity of the Project parcels.  

The Project site is located within the West Pinal Growth Area, which is described in the Pinal 

County Comprehensive Plan as the “heart of the Sun Corridor Megapolitan Area”, planned for 

urbanization bordering Native American communities with expansion of new housing and 

commercial development. The site is also located within the City of Coolidge Planning Area 

containing about 12,000 acres surrounding the city to the east and south, designated Growth Area 

2, which is projected to support a population of up to 148,000 (City of Coolidge 2014). 

The proposed amendment would be a step toward allowing additional power generation and 

battery energy storage facilities and infrastructure within this Growth Area, which would 

contribute toward meeting regional electrical needs. 

Quality Employment Opportunities County-Wide 

The proposal is consistent with the Economic Development element. 

The proposed amendment would further promote economic diversity and employment 

opportunities in the area by providing quality jobs during the construction and operational life of 

the facility. The proposed amendment will be compatible with the vision outlined in Chapter 5: 

Economic Stability of the Comprehensive Plan. 

Viable Agriculture, Equestrian and Rural Lifestyle 

The proposed amendment would cluster industrial (utility) development into an area that now 

supports many existing and planned utility uses, thus limiting dispersed impacts to open space 

and agriculture, or sprawl. A large portion of the Project site contains vacant or abandoned 

agricultural land.  

System of Connected Trails and Preservation of Open Space 

The proposed amendment is consistent with the Trails and Open Space Master Plan and 

Comprehensive Plan Open Space and Places Chapter. 

The Open Spaces and Places chapter of the Comprehensive Plan’s vision is to site specific 

proposed open space and trails based on the “suitability of activities, surrounding land uses, 

ecological factors, topography, viewsheds, and cultural resources” (Pinal County 2009). 

Pinal County’s Open Space and Trails Master Plan promotes the quality of life of the region by 

providing areas of passive and active recreational opportunities, while conserving existing 
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resources, such as natural scenic beauty, view corridors, wildlife habitat, agricultural resources 

designated at risk, and cultural heritage for the benefit of present and future generations. 

There are no existing dedicated open space areas, designated scenic resources, or designated 

view corridors within the study area. However, the Comprehensive Plan and the final Open 

Space and Trails Master Plan for Pinal County identify a proposed multi-use trail corridor that 

would run north of and parallel to SR287, which is north of the Project site. The proposed 

amendment would not interfere with the proposed trail corridor, or other designated open spaces, 

nor is it expected to impact any designated scenic resources. As part of the Project design, 

Boulevard Associates would include visual screening features to minimize visual impacts to 

residents and other viewers in the Project vicinity. The proposed amendment would be 

compatible with Pinal County’s vision concerning open space and trails. 

Natural Resource Conservation 

The proposal addresses environmentally sensitive areas it may impact, as described below. 

Boulevard Associates has considered potential environmental impacts of the proposed Project, 

and will mitigate impacts to the natural and cultural environment by minimizing ground 

disturbance where possible. Development of the Project will comply with any and all applicable 

state and federal environmental laws, regulations, and guidelines, as required. 

Based on preliminary review, the Project site is located in an area with minimal sensitive 

environmental resources present. Detailed environmental studies, including pedestrian biological 

and cultural/archaeological surveys will be completed for the site, and documented as part of the 

Arizona CEC application process. Results of a preliminary environmental review of the Project 

site are described below. 

Biological Resources 

Sensitive species lists from the Arizona Game and Fish Department (AGFD) and Arizona 

Department of Agriculture (ADA) were reviewed with regard to species with the potential to 

occur in Pinal County. Current habitat characteristics on the Project site do not appear to provide 

significant suitable habitat for the presence of the majority of the identified federal and state 

sensitive species, as the site is composed principally of cultivated cropland, and the majority of 

the identified species with potential to occur are associated with significant riparian habitats, 

aquatic habitats, rocky slopes, or other habitat types not present on the site. Because nearly all of 

the Project site has been subject to ground disturbance in the past, no sensitive plants are likely to 

be present. 

Sensitive species reported on these lists that may be present in the vicinity of the site include the 

Great Egret, Western Yellow Bat, Lesser Long-nosed Bat, California Leaf-nosed Bat, Greater 

Western Bonneted Bat, and Tucson Shovel-nosed Snake. The Yuma Clapper Rail, Southwestern 

Willow Flycatcher, and Western Yellow-billed Cuckoo have been recorded at the nearby 

Picacho Reservoir but no suitable habitat is present on the Project site. 
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The Great Egret is a wading bird associated with aquatic habitats such as lakes, streams, 

marshes, and ponds. This species has been documented from the general vicinity of the site, and 

is often observed foraging in human-modified landscapes, including irrigation canals and flooded 

fields. However, project development is unlikely to result in significant impacts to this species, 

as it is unlikely to nest on the site, and similar foraging habitats are common in the vicinity of the 

site. 

Lesser Long-nosed Bats and California Leaf-nosed Bats roost in mines, caves, or similar 

crevices, and are unlikely to roost on the site due to a lack of suitable habitats. The Western 

Yellow Bat roosts primarily in deciduous trees and fan palms, and the site generally lacks 

suitable roosting habitat for this species. The Greater Western Bonneted Bat roosts in cliffs and 

crevices, and no suitable roost habitat for this species is present. However, all of these bat 

species have the potential to forage on the site or traverse the site during foraging activities. As 

these species are unlikely to roost on the site, and habitats composing the site are common to the 

area, project development is unlikely to result in significant impacts to these bat species. 

The Tucson Shovel-nosed Snake is generally associated with creosote and mesquite floodplains 

on valley floors, and typically inhabits soft, sandy loams. Although the majority of the site is 

unlikely to provide suitable habitat as a result of its utilization for agricultural crop production, 

limited areas may provide suitable habitat. The undeveloped desert areas dominated by mesquite 

and wolfberry along the adjacent canal have the potential to provide suitable habitat for this 

species. Nevertheless, the site does not appear likely to provide significant suitable habitat for 

this species, and the patches of potential habitat are surrounded by farmland and isolated from 

remaining habitat in the region. Project development is unlikely to result in significant impacts to 

this species. 

The site provides suitable habitat for the Burrowing Owl, which is present throughout the region. 

This species occurs in a variety of habitats and can often be found in agricultural landscapes, 

where soft soils along field margins and canal banks are suitable for burrowing rodents. 

Although the Burrowing Owl is not designated as a sensitive species, it is a species of general 

conservation concern, which is closely monitored in Arizona and is protected under the 

Migratory Bird Treaty Act (MBTA). Boulevard Associates will follow the current AGFD survey 

protocol for this species in order to minimize potential impacts, and to comply with MBTA 

regulations. 

Cultural Resources 

The official database of cultural resources records (AZSITE) administered by the Arizona State 

Museum was reviewed to determine if cultural resources were located within the proposed site. 

Review of AZSITE indicated the presence of three historic period sites within or adjacent to the 

proposed site. These sites include the historic roadway alignments of SR287 and Sunshine Road, 

and the historic Casa Grande Canal.  

The historic roadway alignment of SR287 is located adjacent to the northern boundary of the 

Project site. The original roadway of the segment adjacent to the site appears to have been 

obliterated by modern construction. Therefore, the historical integrity of this segment of roadway 
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has been compromised and would not be likely to contribute to the National Register of Historic 

Places (NRHP) eligibility of the overall historic roadway alignment. 

Sunshine Road (or Sunshine Boulevard) traverses the center of the site in a north to south 

orientation. The portion of the roadway located within the Project site is a dirt road that is 

currently in use and shows signs of regular maintenance. Therefore, the historic integrity of the 

segment of roadway traversing the Project site has been compromised by modern use and 

maintenance and would not be likely to contribute to the NRHP eligibility of the overall historic 

roadway alignment. 

The Casa Grande Canal traverses the site from roughly east to west. The portion of the canal that 

is located adjacent to the Project site is in use and show signs of regular maintenance. Due to the 

modern use and maintenance of the canal, the historic integrity of this segment of the canal has 

been affected. 

Following the completion and documentation of Class III cultural surveys of the Project site, 

consultation with the State Historic Preservation Office, irrigation district, and relevant federal 

agencies will occur as part of the CEC process. Consultation with these agencies will be 

completed in order to determine the NRHP eligibility of the previously known and newly 

discovered sensitive cultural resources, and to determine if there would be impacts to these 

historic resources from project development. 

Water Resources, Public Facilities/Services, and Infrastructure Support 

The proposal has accounted for adequate services being in place or planned for within a 

reasonable time of the start of the new development. 

The Pinal County Sheriff’s Office provides law enforcement services to the Project vicinity. The 

Regional Fire and Rescue Department provides subscription-based fire and emergency medical 

services to the area. New or additional public services resulting from the proposed amendment 

are not anticipated. 

Planned utilities and services on the site include water, electric, and natural gas. The Project is 

anticipated to use substantially less water than typical farmlands within the region. Boulevard 

Associates intends to obtain water primarily from private water providers in the Project vicinity, 

and has initiated preliminary discussions to that end. 

Development of the Project would not impact existing water quality. The site would be designed 

to pass offsite stormwater through or around the site and release it in a manner similar to the 

existing condition. Based on a final hydrologic analysis of the site, onsite drainage will be routed 

as necessary to retention basins as per Pinal County Public Works regulations. This drainage 

design concept would allow the site to be developed, while not increasing stormwater runoff or 

creating an adverse impact on adjacent properties. Site design that is sensitive to existing 

topography and drainage patterns would also function to protect water quality.  

In areas where there is any potential for contamination, all stormwater would be retained onsite 

to comply with Arizona Department of Environmental Quality requirements. The Project would 
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comply with the Arizona Pollutant Discharge Elimination System Construction General Permit. 

In addition, the proposed Project will adhere to the Arizona Department of Environmental 

Quality Aquifer Protection Program and bi-annual Water Quality Assessment Report, as required 

by the Clean Water Act.  
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July 13, 2016 
 
Mr. Dedrick Denton 
Pinal County Community Development Department 
31 North Pinal Street, Building F 
Florence, Arizona 85132 
 
RE: 2016 Pinal County Major Comprehensive Plan 60 Day Review 
 
Dear Mr. Denton, 
 
The Arizona Game and Fish Department (Department) has reviewed the proposed 2016 Major 
Amendments to the Pinal County Comprehensive Plan (Plan). The Department understands there 
are two major amendments proposed: Attesa Development and Pinal Central Power Generation 
Facility. The Department provides the following comments.  
 
The Department maintains the public trust responsibility and jurisdictional authority under 
Arizona Revised Statute, Title 17 (§17-102 codifies state ownership of wildlife) to manage and 
regulates take of fish and wildlife within the state of Arizona irrespective of landownership, 
excepting those wildlife existing on tribal trust-status lands. This includes law enforcement 
authority. We continue to express interests in all land planning initiatives that may affect 
management of the State’s fish and wildlife resources and/or wildlife related recreation. The 
mission of the Department is to conserve Arizona’s diverse wildlife resources and manage for 
safe, compatible outdoor recreation opportunities for current and future generations.  
 
Attesa 
 
While the Department understands the need for residential and commercial expansion within 
Pinal County to accommodate and/or meet the demands of the growing population, we 
recommend ensuring compatibility of recreational uses, open spaces, wildlife corridors and other 
ecological services providing quality of life are adequately considered and built into these 
planning efforts.  
 
Specifically, the Attesa proposal is for a range of very low to moderate residential development 
to a high density activity center (motorsports facility). This proposed amendment originally was 
adopted into the Plan in 2010 and the request is currently for additional lands that encompass the 
area. 
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The Department would like to extend its acknowledgement and appreciation of the proposal to 
identify the important drainage areas within the project that provide for open space and wildlife 
connectivity. The Department recommends consideration in the drainage designs to continue to  
allow for this movement into the future and would like to work with the project planning and 
design team to ensure the future permeability and sustainability of this movement along with 
additional wildlife components within the master plan for this project. Incorporation of 
components should include: use of buffers along the primary drainage areas, wildlife friendly 
fencing, promotion of base flows, maintaining of native species and riparian vegetation, retain 
natural drainage pattern from the agricultural fields adjacent, prevent excess runoff, escape and 
crossing structures, funnel fencing, reduction of human activity in the immediate vicinity, etc.  
 
The immediate vicinity contains a major drainage considered high value of wildlife habitat, 
along with the southwestern portion of the project area containing high to medium value of 
wildlife habitat. Therefore, the Department has identified the need for mitigation due to the loss 
of existing habitat value and highly encourages measures that reduce and or eliminate the losses 
over time. In addition, compensation through replacement of habitat values in-kind, so that no 
net loss occurs need considered. 
 
Pinal Central Power Generation Facility 
 
The Department understands the need for additional energy generation and storage with the 
growing population. The proposed project would include significant infrastructure: generation 
facility, photovoltaic solar field, energy storage facility, transmission lines and additional 
infrastructure as needed and not identified in detail. The project will include 5 parcels of land 
currently used for residential and agricultural uses. Attached are the Department Guidelines for 
Solar Development for review and incorporation into the planning and informing the design of 
the project. 
 
General 
 
The Department recommends consideration for species of concern; such as those listed as 
threatened, endangered or candidate species for listing under the Endangered Species Act (ESA) 
and other sensitive species lists. A copy of the reports generated for the projects through the 
Arizona Environmental Online Review Tool is attached. The report contains links such as the 
Wildlife Compatible Fencing guidelines that should be incorporated into the Plan. In addition, 
when discussing future acquisition of lands and changes in land uses, a re-evaluation should be 
done due to the diversity of users and need for both consumptive and non-consumptive user 
recreation. Consideration of all of the species listed in the attachments should be considered 
during the planning process with refinement of those lists for further informing the specific 
designs within the project with pre and post surveys. In addition, even though open spaces may 
or may not have been identified, the wildlife connectivity and linkages areas should be 
incorporated.  
 
 
 
 



2016 Pinal County Major Comprehensive Plan 60 Day Review 
July 13, 2016 

The Department appreciates the opportunity to provide comments on the proposed amendments.  
We look forward to future coordination as the planning and design efforts proceed.  If you have 
any questions or information needs please contact me at 480-324-3550 or kwolff-
krauter@azgfd.gov.  Thank you for your time and consideration. 

Sincerely, 

Attachments 

Cc: Laura Canaca, Project Evaluation Program Supervisor 
      Jay Cook, Regional Supervisor, Mesa 
      Ginger Ritter, Project Evaluation Program Specialist 

M16-06200533 

mailto:kwolff-krauter@azgfd.gov
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Arizona Environmental Online Review Tool Report

Arizona Game and Fish Department Mission
To conserve Arizona's diverse wildlife resources and manage for safe, compatible outdoor recreation

opportunities for current and future generations.

Project Name:
Pinal Central Power

Project Description:
New development of a solar and storage energy generation facility in Pinal County

Project Type:
Energy Storage/Production/Transfer, Energy Production (generation), photovoltaic solar facility (new)

Contact Person:
kelly wolff-krauter

Organization:
AZGFD

On Behalf Of:
AZGFD

Project ID:
HGIS-03877

Please review the entire report for project type and/or species recommendations for the location
information entered. Please retain a copy for future reference.
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Disclaimer: 

1. This Environmental Review is based on the project study area that was entered. The report must be
updated if the project study area, location, or the type of project changes.

2. This is a preliminary environmental screening tool. It is not a substitute for the potential knowledge
gained by having a biologist conduct a field survey of the project area. This review is also not intended to
replace environmental consultation (including federal consultation under the Endangered Species Act),
land use permitting, or the Departments review of site-specific projects.

3. The Departments Heritage Data Management System (HDMS) data is not intended to include potential
distribution of special status species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many areas may contain species that
biologists do not know about or species previously noted in a particular area may no longer occur there.
HDMS data contains information about species occurrences that have actually been reported to the
Department. Not all of Arizona has been surveyed for special status species, and surveys that have been
conducted have varied greatly in scope and intensity. Such surveys may reveal previously
undocumented population of species of special concern.

4. HabiMap Arizona data, specifically Species of Greatest Conservation Need (SGCN) under our State
Wildlife Action Plan (SWAP) and Species of Economic and Recreational Importance (SERI), represent
potential species distribution models for the State of Arizona which are subject to ongoing change,
modification and refinement. The status of a wildlife resource can change quickly, and the availability of
new data will necessitate a refined assessment.

Locations Accuracy Disclaimer:
Project locations are assumed to be both precise and accurate for the purposes of environmental review. The
creator/owner of the Project Review Report is solely responsible for the project location and thus the correctness
of the Project Review Report content.
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Recommendations Disclaimer:

1. The Department is interested in the conservation of all fish and wildlife resources, including those
species listed in this report and those that may have not been documented within the project vicinity as
well as other game and nongame wildlife.

2. Recommendations have been made by the Department, under authority of Arizona Revised Statutes
Title 5 (Amusements and Sports), 17 (Game and Fish), and 28 (Transportation).

3. Potential impacts to fish and wildlife resources may be minimized or avoided by the recommendations
generated from information submitted for your proposed project. These recommendations are preliminary
in scope, designed to provide early considerations on all species of wildlife.

4. Making this information directly available does not substitute for the Department's review of project
proposals, and should not decrease our opportunity to review and evaluate additional project information
and/or new project proposals.

5. Further coordination with the Department requires the submittal of this Environmental Review Report with
a cover letter and project plans or documentation that includes project narrative, acreage to be impacted,
how construction or project activity(s) are to be accomplished, and project locality information (including
site map). Once AGFD had received the information, please allow 30 days for completion of project
reviews. Send requests to:
Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366
Or
PEP@azgfd.gov

6. Coordination may also be necessary under the National Environmental Policy Act (NEPA) and/or
Endangered Species Act (ESA). Site specific recommendations may be proposed during further
NEPA/ESA analysis or through coordination with affected agencies
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Special Status Species and Special Areas Documented within 5 Miles of Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Athene cunicularia hypugaea Western Burrowing Owl SC S S 1B

Canis lupus baileyi 10J area Zone 2 for Mexican gray
wolf

LE,XN

Coccyzus americanus Yellow-billed Cuckoo (Western DPS) LT S 1A

PCH for Coccyzus americanus Yellow-billed Cuckoo Proposed
Critical Habitat

Rallus obsoletus yumanensis Yuma Ridgeway's Rail LE 1A

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Species of Greatest Conservation Need
Predicted within Project Vicinity based on Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Aix sponsa Wood Duck 1B

Ammospermophilus harrisii Harris' Antelope Squirrel 1B

Anaxyrus retiformis Sonoran Green Toad S 1B

Anthus spragueii Sprague's Pipit C* 1A

Aquila chrysaetos Golden Eagle BGA S 1B

Athene cunicularia hypugaea Western Burrowing Owl SC S S 1B

Botaurus lentiginosus American Bittern 1B

Buteo regalis Ferruginous Hawk SC S 1B

Catostomus insignis Sonora Sucker SC S S 1B

Chilomeniscus stramineus Variable Sandsnake 1B

Chionactis occipitalis klauberi Tucson Shovel-nosed Snake SC 1A

Coccyzus americanus Yellow-billed Cuckoo (Western DPS) LT S 1A

Colaptes chrysoides Gilded Flicker S 1B

Coluber bilineatus Sonoran Whipsnake 1B

Corynorhinus townsendii pallescens Pale Townsend's Big-eared Bat SC S S 1B

Crotalus tigris Tiger Rattlesnake 1B

Euderma maculatum Spotted Bat SC S S 1B

Eumops perotis californicus Greater Western Bonneted Bat SC S 1B

Gopherus morafkai Sonoran Desert Tortoise C* S 1A

Haliaeetus leucocephalus Bald Eagle SC,
BGA

S S 1A

Heloderma suspectum Gila Monster 1A

Incilius alvarius Sonoran Desert Toad 1B

Kinosternon sonoriense sonoriense Desert Mud Turtle S 1B

Lasiurus blossevillii Western Red Bat S 1B

Lasiurus xanthinus Western Yellow Bat S 1B

Leopardus pardalis Ocelot LE 1A
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Species of Greatest Conservation Need
Predicted within Project Vicinity based on Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Leptonycteris curasoae
yerbabuenae

Lesser Long-nosed Bat LE 1A

Lepus alleni Antelope Jackrabbit 1B

Melanerpes uropygialis Gila Woodpecker 1B

Melospiza lincolnii Lincoln's Sparrow 1B

Melozone aberti Abert's Towhee S 1B

Micruroides euryxanthus Sonoran Coralsnake 1B

Myotis occultus Arizona Myotis SC S 1B

Myotis velifer Cave Myotis SC S 1B

Myotis yumanensis Yuma Myotis SC 1B

Nyctinomops femorosaccus Pocketed Free-tailed Bat 1B

Panthera onca Jaguar LE 1A

Passerculus sandwichensis Savannah Sparrow 1B

Perognathus amplus Arizona Pocket Mouse 1B

Perognathus longimembris Little Pocket Mouse 1B

Phrynosoma goodei Goode's Horned Lizard 1B

Phrynosoma solare Regal Horned Lizard 1B

Phyllorhynchus browni Saddled Leaf-nosed Snake 1B

Progne subis hesperia Desert Purple Martin S 1B

Rallus longirostris yumanensis Yuma Clapper Rail LE 1A

Setophaga petechia Yellow Warbler 1B

Tadarida brasiliensis Brazilian Free-tailed Bat 1B

Toxostoma lecontei Le Conte's Thrasher 1B

Troglodytes pacificus Pacific Wren 1B

Vireo bellii arizonae Arizona Bell's Vireo 1B

Vulpes macrotis Kit Fox 1B

Species of Economic and Recreation Importance Predicted within Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Callipepla gambelii Gambel's Quail

Pecari tajacu Javelina

Puma concolor Mountain Lion

Zenaida asiatica White-winged Dove

Zenaida macroura Mourning Dove
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Project Type: Energy Storage/Production/Transfer, Energy Production (generation), photovoltaic solar facility
(new)

Project Type Recommendations:

During the planning stages of your project, please consider the local or regional needs of wildlife in regards to movement,
connectivity, and access to habitat needs. Loss of this permeability prevents wildlife from accessing resources, finding
mates, reduces gene flow, prevents wildlife from re-colonizing areas where local extirpations may have occurred, and
ultimately prevents wildlife from contributing to ecosystem functions, such as pollination, seed dispersal, control of prey
numbers, and resistance to invasive species. In many cases, streams and washes provide natural movement corridors
for wildlife and should be maintained in their natural state. Uplands also support a large diversity of species, and should
be contained within important wildlife movement corridors. In addition, maintaining biodiversity and ecosystem functions
can be facilitated through improving designs of structures, fences, roadways, and culverts to promote passage for a
variety of wildlife. Guidelines for many of these can be found
at: https://www.azgfd.com/wildlife/planning/wildlifeguidelines/.

Consider impacts of outdoor lighting on wildlife and develop measures or alternatives that can be taken to increase
human safety while minimizing potential impacts to wildlife. Conduct wildlife surveys to determine species within project
area, and evaluate proposed activities based on species biology and natural history to determine if artificial lighting may
disrupt behavior patterns or habitat use. Use only the minimum amount of light needed for safety. Narrow spectrum bulbs
should be used as often as possible to lower the range of species affected by lighting. All lighting should be shielded,
cantered, or cut to ensure that light reaches only areas needing illumination.

Minimize potential introduction or spread of exotic invasive species. Invasive species can be plants, animals (exotic
snails), and other organisms (e.g., microbes), which may cause alteration to ecological functions or compete with or prey
upon native species and can cause social impacts (e.g., livestock forage reduction, increase wildfire risk). The terms
noxious weed or invasive plants are often used interchangeably. Precautions should be taken to wash all equipment
utilized in the project activities before leaving the site. Arizona has noxious weed regulations (Arizona Revised Statutes,
Rules R3-4-244 and R3-4-245). See Arizona Department of Agriculture website for restricted plants, 
https://agriculture.az.gov/. Additionally, the U.S. Department of Agriculture has information regarding pest and invasive
plant control methods including: pesticide, herbicide, biological control agents, and mechanical control, 
http://www.usda.gov/wps/portal/usdahome. The Department regulates the importation, purchasing, and transportation of
wildlife and fish (Restricted Live Wildlife), please refer to the hunting regulations for further
information https://www.azgfd.com/hunting/regulations.

Minimization and mitigation of impacts to wildlife and fish species due to changes in water quality, quantity, chemistry,
temperature, and alteration to flow regimes (timing, magnitude, duration, and frequency of floods) should be evaluated.
Minimize impacts to springs, in-stream flow, and consider irrigation improvements to decrease water use. If dredging is a
project component, consider timing of the project in order to minimize impacts to spawning fish and other aquatic species
(include spawning seasons), and to reduce spread of exotic invasive species. We recommend early direct coordination
with Project Evaluation Program for projects that could impact water resources, wetlands, streams, springs, and/or
riparian habitats.

The Department recommends that wildlife surveys are conducted to determine if noise-sensitive species occur within the
project area. Avoidance or minimization measures could include conducting project activities outside of breeding
seasons.
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For any powerlines built, proper design and construction of the transmission line is necessary to prevent or minimize risk
of electrocution of raptors, owls, vultures, and golden or bald eagles, which are protected under state and federal laws.
Limit project activities during the breeding season for birds, generally May through late August, depending on species in
the local area (raptors breed in early February through May). Conduct avian surveys to determine bird species that may
be utilizing the area and develop a plan to avoid disturbance during the nesting season. For underground powerlines,
trenches should be covered or back-filled as soon as possible. Incorporate escape ramps in ditches or fencing along the
perimeter to deter small mammals and herptefauna (snakes, lizards, tortoise) from entering ditches. In addition, indirect
affects to wildlife due to construction (timing of activity, clearing of rights-of-way, associated bridges and culverts, affects
to wetlands, fences) should also be considered and mitigated.

Based on the project type entered, coordination with State Historic Preservation Office may be required
(http://azstateparks.com/SHPO/index.html).

Based on the project type entered, coordination with U.S. Fish and Wildlife Service (Migratory Bird Treaty Act) may be
required (http://www.fws.gov/southwest/es/arizona/).

Vegetation restoration projects (including treatments of invasive or exotic species) should have a completed site-
evaluation plan (identifying environmental conditions necessary to re-establish native vegetation), a revegetation plan
(species, density, method of establishment), a short and long-term monitoring plan, including adaptive management
guidelines to address needs for replacement vegetation.

The Department requests further coordination to provide project/species specific recommendations, please
contact Project Evaluation Program directly. PEP@azgfd.gov 

Project Location and/or Species Recommendations:

HDMS records indicate that one or more listed, proposed, or candidate species or Critical Habitat (Designated or
Proposed) have been documented in the vicinity of your project. The Endangered Species Act (ESA) gives the US Fish
and Wildlife Service (USFWS) regulatory authority over all federally listed species. Please contact USFWS Ecological
Services Offices at http://www.fws.gov/southwest/es/arizona/ or:
 
Phoenix Main Office Tucson Sub-Office Flagstaff Sub-Office
2321 W. Royal Palm Rd, Suite 103 201 N. Bonita Suite 141 SW Forest Science Complex

Phoenix, AZ 85021 Tucson, AZ 85745 2500 S. Pine Knoll Dr.

Phone: 602-242-0210 Phone: 520-670-6144 Flagstaff, AZ 86001

Fax: 602-242-2513 Fax: 520-670-6155 Phone: 928-556-2157

  Fax: 928-556-2121
 
 
 

HDMS records indicate that Western Burrowing Owls have been documented within the vicinity of your project area.
Please review the western burrowing owl resource page at: http://www.azgfd.gov/w_c/BurrowingOwlResources.shtml.

Powered by TCPDF (www.tcpdf.org)
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The Arizona Game and Fish Department Mission: 

To conserve, enhance, and restore Arizona's diverse wildlife resources and habitats through aggressive protection 

and management programs, and to provide wildlife resources and safe watercraft and off-highway vehicle 

recreation for the enjoyment, appreciation, and use by present and future generations. 
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ABSTRACT The Guidelines for Solar Development in Arizona (Guidelines) provide 

information to help reduce impacts to wildlife from solar energy development in Arizona. They 

include recommendations on: 1) preliminary screening of proposed solar energy projects, 2) 

developing avoidance and minimization measures, 3) establishing appropriate mitigation, and 4) 

research opportunities.  

 

 

 

 

ACKNOWLEDGEMENTS These Guidelines were compiled by Arizona Game and Fish 

Department (AGFD) employees.  Some of the information contained is taken from AGFD’s 

wind guidelines: Guidelines for Reducing Impacts to Wildlife from Wind Energy Development in 

Arizona. 

 

 

 

 

RECOMMENDED CITATION Arizona Game and Fish Department. 2009. Guidelines for 

Solar Development in Arizona 

 

 

 

 

DISCLAIMER The Arizona Game and Fish Department, its employees, contractors, and 

subcontractors make no warrant, express or implied, and assume no legal liability for the 

information in this report; nor does any party represent that the use of this information will not 

infringe upon privately owned rights. This report has been reviewed and endorsed by AGFD as 

guidance. The recommendations and protocols discussed in this report are intended to be 

guidance for developers and local permitting agencies to avoid, minimize, or mitigate their 

impacts to Arizona’s wildlife. These Guidelines are voluntary and are not intended to implement, 

replace, duplicate, interpret, amend, or supplement any current statute or regulation. Adherence 

to these Guidelines does not ensure compliance with any local, state, or federal statute or 

regulation, nor does failure to follow these Guidelines necessarily imply a violation of state laws.  

 

 

 

 
The Arizona Game and Fish Department receives Federal assistance from the U.S. Fish and Wildlife Service, and 

thus prohibits discrimination on the basis of race, color, religion, national origin, disability, age and sex pursuant to 

Title VII of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, the Age Discrimination Act 

of 1975, Section 504 of the Rehabilitation Act of 1973 and Title II of the Americans with Disabilities Act of 1990.  

To request an accommodation or informational material in an alternative format or to file a discrimination 

complaint, please contact the Deputy Director’s Office at (623) 236-7276 or by mail at 5000 West Carefree 

Highway, Phoenix, AZ  85086.   Discrimination complaints can also be filed with the U.S. Fish and Wildlife Service, 

Wildlife and Sport Fish Restoration Program, Attention:  Civil Rights Coordinator for Public Access, 4401 North 

Fairfax Drive, Arlington, VA 22203.  
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Executive Summary  
 

These Guidelines are recommendations and protocols to be used by solar energy developers and 

local permitting agencies in Arizona, and as a resource for other parties involved in the 

permitting process. Local governments are encouraged to integrate the recommended study 

proposals described herein with biological resource information and research unique to their 

region. The Arizona Game and Fish Department (AGFD), acting on behalf of the Arizona Game 

and Fish Commission, encourages the use of the Guidelines for the development, mitigation, and 

research of solar energy projects in Arizona.  

 

This document provides a science-based approach for assessing the potential impacts a solar 

energy project may have on wildlife species and includes suggested measures to avoid, 

minimize, and mitigate identified impacts.  

 

The document is organized around five basic project development steps:  

 

1. Wildlife Protection Regulations 

2. AGFD Regulations and Review  

3. Gather preliminary information and conduct site screening 

4. Identify potential impacts to wildlife 

5. Mitigation 

 

Information in the Guidelines was specifically designed to employ adaptive management to 

address local and regional concerns and site-specific conditions. Decisions on the intensity of 

survey effort need to be made in consultation with AGFD. The Guidelines do not duplicate or 

supersede any/or other legal requirements. This document does not mandate or limit the types of 

studies, mitigation, or alternatives an agency may decide to require.  
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Introduction 
 

The Arizona Game and Fish Department (AGFD) recognizes and supports the development of 

renewable energy facilities in Arizona.  AGFD understands the need for generating electricity 

that reduces the nation’s dependence on foreign oil, carbon emissions, and the release of other 

pollutants associated with fossil fuel generation.  AGFD is also aware of the need for utility-scale 

solar facilities to meet the energy consumption needs of the United States, bringing significant 

benefits to Arizona’s economy, the country, and the environment. 

 

However, AGFD recognizes there will be negative impacts from the development of these 

technologies on wildlife, the habitats on which they depend, and other multiple uses such as 

hunting and wildlife viewing.  These impacts include wildlife mortality, habitat loss, habitat 

fragmentation, hydrologic impacts, and the cumulative effects from other human activities.   In 

addition, AGFD expects that there will be unanticipated impacts from utility-scale solar 

operations, given that these facilities are relatively new in the United States. 

 

Solar energy currently carries a reputation for being ―green energy‖ and Americans expect solar 

energy companies to live up to this reputation.  These guidelines were developed to assist 

companies in meeting these standards.  The objective of these guidelines is to assist energy 

developers in identifying potential impacts to wildlife and wildlife habitats from their proposed 

development and potential alternatives to avoid, minimize, and/or mitigate for these negative 

impacts.  The first step is to contact AGFD early, during the conceptual design of your 

project, to initiate a collaborative process and minimize negative impacts to wildlife and 

their habitat. Contact AGFD’s Project Evaluation Program at: 

 

Arizona Game and Fish Department 

Project Evaluation Program 

5000 W. Carefree Hwy. 

Phoenix, AZ 85086 

623-236-7600 

pep@azgfd.gov 

 

Habitat Loss 
Wildlife habitat loss will result from the construction of large-scale utility solar facilities.  The 

largest continuous piece of land loss will occur within the perimeter of the facility’s security 

fence.  Additional habitat loss will take place through the construction of new or expansion of 

existing substations, new transmission lines, and associated access roads.  Project proposals for 

solar energy are primarily located within creosote-bursage and mixed desert scrub, grasslands, 

and fallow or active agriculture fields.  Proposed projects can range in size from 100 to over 

5,000 acres.  Each project can result in significant habitat loss for wildlife.   

 

Habitat Fragmentation 
The development of utility-scale solar projects and associated construction of new substations, 

transmission lines, and access roads has the potential to negatively impact wildlife movement.  
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Solar development will impacts not only species that live within the project areas, but also 

species that must move through project areas. 

 

AGFD is engaged in an ongoing process to identify wildlife corridors between crucial habitats in 

the state to ensure wildlife movement and genetic diversity.   In addition to addressing the need 

for wildlife to move across obvious barriers such as roads, railroads, and canals, current efforts 

are also looking to maintain movement corridors across development areas, including urban, 

rural, and renewable energy installations.  Therefore, the siting of a solar facility would require a 

biological investigation to determine impacts to wildlife movement. 

 

Hydrology 
Utility-scale solar facilities generally have large impervious surface areas which block or reroute 

surface flows, and, may use significant amounts of groundwater if using wet-cooled systems for 

turbines.  The resulting changes in drainage patterns, storm water runoff, and depth to 

groundwater could result in significant negative impacts to wildlife and their habitats. 

 

Cumulative Effects 
Currently, applications for construction of solar facilities are being submitted for private, state, 

and federal lands totaling approximately 800,000 acres in Arizona.  This scale of development 

will amplify the impacts to wildlife and wildlife habitats discussed above.  For example, AGFD 

calculated the predicted population growth (MAG 2050) and current proposed solar development 

could result in the loss of 31% of the existing creosote-bursage and desert scrub habitats in the 

state.  This significant loss of acreage could substantially reduce the viability of creosote flats 

and mixed scrub habitats and the species dependent on them.  The loss of these habitats from 

solar development combined with losses from infrastructure development associated with 

population growth has the potential to result in the listing of several desert species under the 

Endangered Species Act.   
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The Future for Arizona’s Wildlife 
 

The Arizona Game and Fish Department’s vision for the future of wildlife and their habitats in 

Arizona includes interconnected networks of large natural areas (crucial habitats) supporting 

viable populations of wildlife, while providing ample opportunity for people to enjoy and benefit 

from the presence of wildlife.  Public lands, managed under the principle of multiple use, form 

the cornerstone of these large natural areas, and are augmented by key state and private lands 

which are managed in such a way to maintain their wildlife management function in perpetuity. 

 

In AGFD’s vision for Arizona, crucial wildlife habitats are distributed throughout the state, and 

are large enough to support viable populations of all native and desired species of wildlife found 

in Arizona, from the ambersnail to the black bear.  An extensive network of wildlife movement 

corridors connect crucial habitats across public, state and private lands, preventing genetic 

isolation and allowing for habitat shifts caused by climate change.  Biodiversity and ecological 

functions are maintained and restored in crucial habitats and corridors.  In crucial habitats where 

natural processes have been altered, active wildlife management is maintained to ensure 

persistence of wildlife populations.  High quality habitat allows for continued hunting, fishing, 

and viewing of Arizona’s game and non-game wildlife species.  Threatened and Endangered 

wildlife are recovered, and populations of wildlife in Arizona are maintained, enhanced, and 

restored.  

 

Habitat Connectivity & Why It Is Important 
Arizona's natural environment is extremely diverse, ranging from tundra on the San Francisco 

Peaks, to desert scrub in the Sonoran Desert.  Within this range of environments is an equally 

diverse assortment of habitats and wildlife that have adapted to reproduce and survive.  While 

wildlife have always had to deal with discontinuous landscapes to move between habitats in 

different seasons, the rate of habitat loss and fragmentation has become a threat to which most 

species are not equipped to adapt, hence the need for wildlife habitat connectivity. 

   

Habitat loss and habitat fragmentation are commonly accepted as the leading causes of species 

extinctions. Therefore, it is essential to have connectivity for:  wildlife  access to resources 

within their home ranges; wildlife recolonization after a local extinction; species' maintenance of 

gene flow (the ability to evolve); species' movement in response to changing climates; 

maintenance of ecological processes and flows (response to disturbances, predator/prey 

interactions, seed dispersals, etc.); and allowance for seasonal wildlife migrations. 

 

What developers should consider for accommodating wildlife and 

promoting connectivity 
While some habitat loss is inevitable, habitat fragmentation can be prevented or at least reduced 

by appropriate site selection and the incorporation of AGFD's wildlife-friendly guidelines 

(www.azgfd.gov/w_c/WildlifePlanning.shtml) and these Guidelines in the design and 

construction of solar projects.  Connectivity can be maintained through dedicated corridors of 

undisturbed lands or other forms of open spaces (parks/preserves/monuments) that support 

wildlife and allow wildlife to move between crucial unfragmented areas.  Disturbed areas 

http://www.azgfd.gov/w_c/WildlifePlanning.shtml
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(agriculture, flood control areas, low density residential areas) can also support wildlife and may 

act as movement corridors, especially if the disturbance is managed for minimizing impacts to 

wildlife.  Both crucial habitats and the corridors connecting them can contribute to meeting the 

economic, recreational, social, and aesthetic needs of people.  Smart planning is the key to 

retaining connectivity between large crucial habitat areas and increasing the value of disturbed 

areas to both wildlife and people.  Striking a balance between the needs of people and the needs 

of wildlife is an essential element of responsible development.   

  

What is AGFD doing to address habitat fragmentation? 
AGFD is working with partners and stakeholders to identify wildlife corridors around the state.  

In 2004 several state and federal agencies and conservation organizations formed the Arizona 

Wildlife Linkage Workgroup (AWLW) and produced the ―Arizona’s Wildlife Linkages 

Assessment‖ (2006) (http://www.azdot.gov/Highways/OES/AZ_Wildlife_Linkages/index.asp, 

Figure 1 below).   

 

The Arizona Wildlife Linkages Assessment is a collaboratively-developed statewide report on 

wildlife habitat and linkages critical to sustaining wildlife habitat connectivity with 

comprehensive recommendations for land use planners and managers.  The AWLW has received 

considerable recognition as leading a groundbreaking initiative responsible for bringing the 

needs of wildlife to the forefront of planning processes in Arizona.  The group recognized, 

however, that this statewide effort was only the first step and that finer-scale analyses and reports 

would be needed to ensure biological, social, and economic successes at the project level.  In 

2007 and 2008, 16 high-priority wildlife linkages from the original report were further refined 

(using a least-cost corridor modeling technique where appropriate) and detailed reports were 

produced by Dr.  Paul Beier and the corridor design team at Northern Arizona University 

(www.corridordesign.org).  These reports detail the ownership, landscape, and on-the-ground 

condition of each linkage and provided crucial information that planners need—such as what 

kind of crossing structure to consider and the importance of riparian features in the area.   

  

Today, the AWLW is working on the next stage in this process – a comprehensive identification 

of wildlife corridors and the crucial habitats they connect at the county scale.  By utilizing a 

county-by-county approach in which stakeholders and partners are brought together to identify 

crucial habitats and corridors, a more comprehensive wildlife linkage assessment for Arizona 

will be produced.  County-level reports will be developed, prioritized linkages will be modeled 

in GIS, and additional fine-scale linkage reports will be produced and made available upon 

completion. 

 

http://www.azdot.gov/Highways/OES/AZ_Wildlife_Linkages/index.asp
http://www.corridordesign.org/
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Figure 1.  Arizona’s Wildlife Linkages map.  Each linkage identified by a number on the map is 

further described in the report. 
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Wildlife Protection Regulations 
 

Various federal, state, and local laws regulate the permitting requirements for solar energy 

development in Arizona.  AGFD strongly encourages adherence to these Guidelines to ensure 

impacts to wildlife populations are minimized from solar energy development and operations.  

Although it is not possible to absolve individuals and entities from liability for unlawfully taking 

wildlife under state law, AGFD will take compliance with these guidelines into consideration 

when considering any law enforcement action.   

 

The permitting agency and project proponent should coordinate frequently with AGFD and 

USFWS throughout the process, and particularly during development of permit conditions.  

Permitting agencies should structure permit conditions to clearly define the obligations of the 

developer. 

 

Federal Regulations 
The following federal regulations may apply to protecting wildlife from the impacts of solar 

energy development or require federal agencies to coordinate or consult with Arizona Game and 

Fish Department. 

 

 The National Environmental Policy Act (NEPA) and the regulations promulgated there 

under (42 U.S.C. § 4321, et seq., 40 CFR § 1500.1, et seq.) require the federal 

government to assess the environmental impacts of any ―federal action,‖ which includes 

actions undertaken (1) on federal land, (2) by a federal agency, (3) with federal funds, or 

(4) where the federal government will be issuing a permit.  Examples when federal 

agencies must prepare a NEPA document for a solar development include: locating the 

facility on BLM land; locating transmission lines across Bureau of Land Management 

(BLM) land; using Western Area Power Administration (WAPA) transmission lines or 

obtaining a Clean Water Act 404 permit.  NEPA requires federal agencies to cooperate 

with state and local agencies in analyzing environmental impacts of proposed federal 

actions.  More details on NEPA can be found at 

http://www.nepa.gov/nepa/regs/nepa/nepaeqia.htm.  

 The Endangered Species Act, 16 U.S.C. §1531, et seq., executed by for U.S. Fish and 

Wildlife Service (USFWS) provides for the conservation of ecosystems upon which 

threatened and endangered species of fish, wildlife, and plants depend.  The ESA, among 

many other things: 1) authorizes the determination and listing of species as endangered or 

threatened; 2) prohibits unauthorized taking, possession, sale, and transport of 

endangered species (including land-use activities that ―harm‖ or ―harass‖); and 3) 

authorizes the assessment of civil and criminal penalties for violating the Act or 

regulations.  Taking provisions apply to private lands.  ESA authorizes permits for the 

take of protected species if the permitted activity is for scientific purposes, is to establish 

experimental populations, or is incidental to an otherwise legal activity.  Section 7 of the 

ESA requires federal agencies to insure that any action authorized, funded or carried out 

by them is not likely to jeopardize the continued existence of listed species or modify 

their critical habitat.  Section 10 allows for the development of Habitat Conservation 

Plans and the issuance of an incidental take permit on private lands.  USFWS consults 

http://www.nepa.gov/nepa/regs/nepa/nepaeqia.htm
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with the state wildlife agency on Section 7 and 10 consultations.  More information on 

the ESA can be found at http://www.fws.gov/endangered/policy/index.html.   

 Migratory Bird Treaty Act, 16 U.S.C. § 703, et seq., prohibits taking, killing, 

possessing, transporting, and importing of migratory birds, including their eggs, parts, 

and nests, except when specifically authorized by USFWS.  Slightly more than 400 

species of birds that are protected by the MBTA are either resident or at least occur 

annually in Arizona during certain seasons of the year (winter, summer, or during 

migration).  The MBTA authorizes permits for some activities, including but not limited 

to scientific collecting, depredation, propagation, and falconry.  No permit provisions are 

available for incidental take for any project-related incidental take, including take 

associated with solar energy development.  MBTA prohibition on take may require 

seasonal limitations on construction activities.  For more information on the MBTA, go 

to http://www.fws.gov/permits/mbpermits/regulations/mbta.html.   

 Bald and Golden Eagle Protection Act, 16 U.S.C. §668, et seq., protects the bald eagle 

and the golden eagle by prohibiting, except under certain specified conditions, the take, 

possession, and commercial use of such birds.  More information on the BGEPA can be 

found at http://www.fws.gov/laws/lawsdigest/baldegl.html.   

 Sikes Act, 16 U.S.C. §670g, et seq., requires BLM to coordinate with state wildlife 

agencies in the development of comprehensive plans for the conservation of wildlife.  

These plans may restrict uses of BLM lands, or require a plan amendment to allow an 

otherwise restricted use.  BLM will coordinate plan development and plan amendments 

with the state wildlife agency. 

 Fish and Wildlife Coordination Act, 16 U.S.C. §662, et seq. (FWCA) 1946 

amendments, require consultation with the Fish and Wildlife Service and the state fish 

and wildlife agencies where the "waters of any stream or other body of water are 

proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise 

controlled or modified" by any agency under a Federal permit or license. Consultation is 

to be undertaken for the purpose of "preventing loss of and damage to wildlife resources."  

 Federal Land Policy Management Act, 43 U.S.C. §1701 (FLPMA) is the organic act 

for BLM.  Section 102 declares that it is the policy of the United States that (9) ―the 

public lands be managed in a manner  … that will provide food and habitat for fish and 

wildlife and domestic animals; and that will provide for outdoor recreation and human 

occupancy and use;‖.  Section 202 (9) requires that BLM provide meaningful public 

involvement with state and local agencies on land use decisions. 

 Federal Water Pollution Control Act Amendments of 1972 (Clean Water Act) 33 

U.S.C. §1251 et seq.  Section 402 permits are administered by the Arizona Department of 

Environmental Quality (ADEQ) under authority of the Environmental Protection Agency.  

Solar projects may require an Arizona Pollution Discharge Elimination System 

(AZPDES) and/or a Stormwater Runoff permit from ADEQ.  More information can be 

found at the ADEQ website at http://www.azdeq.gov/environ/water/permits/azpdes.html. 

 Federal Water Pollution Control Act Amendments of 1972 (Clean Water Act) 33 

U.S.C. §1251 et seq.  Section 404 requires a permit to dredge or put fill into a water of 

the U.S.  404 individual permits require a NEPA impact analysis and a FWCA 

consultation.  404 permits in Arizona are administered by the Los Angeles District of the 

Army Corps of Engineers.  More information can be found at 

http://www.spl.usace.army.mil/regulatory/. 

http://www.fws.gov/endangered/policy/index.html
http://www.fws.gov/permits/mbpermits/regulations/mbta.html
http://www.fws.gov/laws/lawsdigest/baldegl.html
http://www.azdeq.gov/environ/water/permits/azpdes.html
http://www.spl.usace.army.mil/regulatory/
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Arizona Game and Fish Department Regulations 
Arizona State Statutes and AGFD Commission Policies have been established to conserve, 

protect, restore, and enhance fish and wildlife populations and their habitats.  Project proponents 

should be familiar with these statutes and policies to ensure their projects are consistent with the 

intent of these laws and policies.  Several Arizona state statutes and AGFD Commission policies, 

some of which are discussed below, are relevant to solar energy projects.  Violation of these laws 

or other policies can result in criminal prosecution and/or civil liability. 

 

 Pursuant to A.R.S.  § 17-102, wildlife is the property of the state, and can be taken only 

as authorized by the Arizona Game and Fish Commission.   

 ―Wildlife‖ is defined in A.R.S.  § 17-101(A)(22) as ―all wild mammals, wild birds, and 

the nest or eggs thereof, reptiles, amphibians, mollusks, crustaceans, and fish, including 

their eggs or spawn.‖ 

 ―Take‖ is defined in A.R.S.  § 17-101(A)(18) as ―pursuing, shooting, hunting, fishing, 

trapping, killing, capturing, snaring or netting wildlife or the placing or using of any net 

or other device or trap in a manner that may result in the capturing or killing of wildlife.‖ 

 It is unlawful to ―take, possess, transport, buy, sell or offer or expose for sale wildlife 

except as expressly permitted‖ under A.R.S.  § 17-309(A)(2). 

 A.R.S.  § 17-235 authorizes the Arizona Game and Fish Commission to regulate the 

taking of migratory birds in accordance with the MBTA, described above. 

 Under A.R.S.  § 17-236(A), ―it is unlawful to take or injure any bird or harass any bird 

upon its nest, or remove the nests or eggs of any bird, except as may occur in normal 

horticultural and agricultural practices and except as authorized by commission order.‖ 

 No state or federal lands can be closed to hunting or fishing without the consent of the 

Arizona Game and Fish Commission, and no person may lock a gate blocking access to 

state lands pursuant to A.R.S.  § 17-304 and Arizona Administrative Code R12-4-110.  

Permittees should contact the AGFD Ombudsman at AGFD Headquarters for information 

regarding filing a petition with the Arizona Game and Fish Commission where a project 

requires the closure of state or federal lands to hunting or fishing.   

 

Other State Regulations 
 Native Plant Law, A.R.S. § 3-901-907 is administered by Arizona Department of 

Agriculture (ADOA).  The law lists plants protected under the law.  Information on 

protected plants and permitting procedures can be found at the ADOA website 

http://www.azda.gov/esd/nativeplants.htm. 

 State Water Laws are administered by the Arizona Department of Water Resources 

(ADWR).  A.R.S. §45-152 establishes the need and procedure for obtaining a permit to 

appropriate surface water.  A.R.S. Title 45 Chapter 2 establishes groundwater code.  The 

type of well drilling permit required to use groundwater depends on location.  More 

information state water permitting requirements for solar projects can be found at 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  

 

http://www.azda.gov/esd/nativeplants.htm
http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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AGFD Policies on Habitat Compensation  
 

Although AGFD enforces Arizona’s state wildlife laws, AGFD is not a permitting authority for 

solar energy development.  Rather, AGFD makes recommendations to avoid, minimize and/or 

mitigate impacts to wildlife, and elects to support or oppose solar energy projects in consultation 

with the permitting agency.  In making a decision to support or oppose a project, AGFD uses its 

Wildlife and Wildlife Habitat Compensation Policy (Commission Policy A2.16, Department 

Policy I2.3, authorized under A.R.S.  17-211) and its biological expertise to analyze impacts to 

wildlife from the proposed project activities.   

 

The Wildlife and Wildlife Habitat Compensation Policy (Appendix A) guides AGFD in 

evaluating habitat loss from development projects such as solar energy.  This policy requires 

AGFD to work with developers and permitting agencies to develop adequate mitigation plans for 

habitat losses resulting from land and water projects.  General criteria used to identify mitigation 

goals fall into four categories: 

 

 Resource Category I: Habitats in this category are of the highest value to Arizona 

Wildlife species and are irreplaceable on a statewide or regional basis. 

Goal: No loss of existing in-kind habitat value. 

Guideline: All potential losses of existing habitat values will be prevented.  Insignificant 

changes may be acceptable provided they will have no significant cumulative impacts. 

 Resource Category II: Habitats in this category are of high value for Arizona wildlife 

and are relatively scarce or becoming scarce on a statewide or regional basis. 

Goal: No net loss of existing habitat value, while minimizing loss of in-kind value. 

Guideline: Losses be avoided or minimized.  If significant losses are likely to occur, 

AGFD will recommend alternatives to immediately rectify, reduce, or eliminate these 

losses over time. 

 Resource Category III: Habitats in this category are of high to medium value for 

Arizona wildlife and are relatively abundant. 

Goal: No net loss of habitat value. 

Guideline: AGFD will recommend ways to minimize or avoid habitat losses.  Anticipated 

losses will be compensated by replacement of habitat values in-kind, or by substitution of 

high value habitat types, or by increased management of replacement habitats, so no net 

loss occurs. 

 Resource Category IV: Habitats in this category are of medium to low value for Arizona 

wildlife, due to proximity to urban development or low productivity associated with these 

sites. 

Goal:  Minimize loss of habitat value. 

Guideline:  AGFD will recommend ways to avoid or minimize habitat losses. 
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AGFD Project Review 
 

Project proponents should consult with AGFD early in the project conceptual process to identify 

any potential impacts to special status species and other wildlife in the project area.  AGFD 

consultations typically follow these steps: 

 

1. The permitting agency or project proponent obtains a Special Status Species List from the 

Arizona On-line Environmental Review Tool or by request through the AGFD Project 

Evaluation Program (PEP).  The list provides information on species that have been 

documented in the project area. 

2. The permitting agency or project proponent initiates an AGFD project review through 

PEP.  PEP provides policy, technical and environmental law compliance guidance and 

oversight, and coordinates an internal review of land use projects affecting fish and 

wildlife resources in Arizona.  Providing baseline map information showing the facility 

layout would aid in the review.  AGFD recommends mapping the location of sensitive 

resources to establish the layout of roads, fences, and other infrastructure to minimize 

habitat fragmentation and disturbance.  Pre-construction studies should be sufficiently 

detailed in order to create maps of special status species habitats (e.g.  wetlands or 

riparian habitat, large, contiguous tracts of undisturbed wildlife habitat, raptor nest sites) 

as well as other local species movement corridors (e.g., bats, birds, deer, elk, pronghorn, 

prairie dogs, badgers, gray/kit fox den sites) that are used daily, seasonally, or year-

round, and winter bird concentrations.   

3. AGFD encourages permitting agencies and project proponents to continue coordination 

throughout the preliminary site screening, pre-construction assessment, impact analysis 

and mitigation, and operations monitoring and reporting phases.  Continued coordination 

with AGFD will ensure impacts to wildlife are avoided and/or minimized to the extent 

possible. 

 

Federal and state wildlife laws can influence project siting and operations.    Project proponents 

and permitting agencies should familiarize themselves with these laws during the permitting 

process to ensure impacts to wildlife are minimized and/or mitigated for in order to avoid 

violating state and federal law. 

 

http://www.azgfd.gov/hgis/
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Preliminary Site Screening 
 

Solar energy developers typically assess the biological sensitivity of a proposed project site early 

in the development process.  Project proponents are encouraged to contact the AGFD Habitat 

Branch to aid in identifying species potentially at risk and determining the kinds of studies 

needed to assess the site.  This allows the project proponent the opportunity to seek a different 

site if significant, unavoidable impacts seem likely.  In addition, the project proponent needs to 

arrange for a qualified wildlife biologist who is knowledgeable about the wildlife in the region to 

conduct a reconnaissance survey.  The purpose is to obtain information on the vegetative 

communities and significant topographic features which will help determine the wildlife 

community using the project site.  Surveys should be of sufficient duration and intensity to 

adequately address all habitat types in and immediately adjacent to the project area and provide a 

basis for predictions about species occurrence at the area throughout the year. 

 

Data Resources for Biological Information 
AGFD Natural Heritage Program, Heritage Data Management System (HDMS) is an efficient 

and cost-effective source of biological information.  HDMS is part of a global network of more 

than 80 Natural Heritage Programs and Conservation Data Centers.  It identifies elements of 

concern in Arizona and consolidates information about their status and distribution throughout 

the state.  Species lists are available by common name, scientific name, taxon, and county, and 

can be found at: http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml.  Species abstracts are 

also available on the web at: http://www.azgfd.gov/w_c/edits/hdms_abstracts.shtml.   

 

Another useful source of information is the Arizona Online Environmental Review Tool 

(http://www.azgfd.gov/hgis/) which The Online Tool uses HDMS data to create species lists for 

the project area.  However, obtaining a species list does not constitute a review of the project by 

AGFD.  In addition, HDMS data does not include potential distribution of special status species.  

Be aware that occurrences are only recorded in HDMS if the site has been previously surveyed 

during the appropriate season, detection was made, and the observation was reported and entered 

into the database.  As such, do not use the absence from the HDMS of an occurrence in a specific 

area to infer absence of special status species.  It is also important to evaluate known occurrences 

of sensitive species and habitats near the site and in comparable adjacent areas.  Some permitting 

agencies have their own lists or stipulations you may need to consider as well. 

 

In addition, AGFD has completed a State Wildlife Action Plan (formerly called the 

Comprehensive Wildlife Conservation Strategy) which should be used by solar developers to 

identify species and threats within their habitats.  The State Wildlife Action Plan includes a list of 

Species of Greatest Conservation Need in Arizona by habitat type, outlines threats to species and 

habitats, and recommends actions which could be taken to address those effects.   

 

 

http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml
http://www.azgfd.gov/w_c/edits/hdms_abstracts.shtml
http://www.azgfd.gov/hgis/
http://www.azgfd.gov/w_c/cwcs.shtml
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Avoiding or Minimizing Impacts 
 

Solar development has the potential to directly and indirectly affect all wildlife species within or 

moving through the project area.  Examples of these effects are: small and large scale habitat 

fragmentation; displacement; collisions with structures; introductions of invasive species; 

behavior modifications; direct loss of habitat; degradation of aquatic habitat; and changes in 

water quality.  Avoidance criteria are best applied during pre-construction site selection 

(macrositing) and during the final adjustment of the project footprint (micrositing).  Good 

macrositing decisions are essential for choosing an acceptable site or portion of a site.  Once a 

site is selected, micrositing efforts, such as appropriate placement of roads, power lines, and 

other infrastructure can avoid or reduce potential impacts to wildlife and other biological 

resources. 

 

AGFD encourages project proponents to avoid impacts whenever possible.  When not possible, 

minimization and/or mitigation are necessary conservation measures to counter the effects the 

project may have on wildlife and their habitats.  Each solar project is unique, and no one 

recommendation will apply to all pre-construction site selection and layout planning.  However, 

consideration of the following elements in site selection and development of infrastructure for 

the facility can be helpful to avoid and minimize impacts.  AGFD staff is willing and available to 

help determine the best project design that avoids or minimizes negative impacts to wildlife and 

habitat. 

 

Meteorological Towers 
Some solar projects install meteorological towers to assess wind shear and solar intensity at 

proposed sites.  Met towers (whether temporary or permanent) and their associated infrastructure 

have the potential to cause avian and bat mortalities resulting from mid-flight strikes with the 

tower guy wires.  Studies have shown guy-wired towers can cause four times more bird mortality 

than towers without guy wires (Young et al., 2003. http://www.west-

inc.com/reports/fcr_final_mortality.pdf).  While bats can also strike guy wires, the occurrence is 

much less frequent.  In addition, the visibility of met towers is important for the safety of aircraft 

pilots at low flight elevations.  To reduce the potential for bat and bird collisions, and to provide 

guidance for keeping pilots and personnel safe, AGFD has developed the following 

recommendations:   

 AGFD requests all permanent met towers be unguyed, free standing structures.  If 

possible, AGFD also requests temporary met towers be unguyed, free standing structures.  

 When guy wires are present, AGFD recommends attaching Bird Flight Diverters (BFDs) 

at spaced intervals along the length of multiple wires.  At a minimum, BFDs and 

Aircraft Warning Markers should be alternated at 10 meter intervals along the 

length of each outer wire, ensuring that Aircraft Warning Markers are near the apex of 

the tower (Note: There are several manufacturers of BFDs: TYCO, Preformed Line 

Products, Dulmison, etc.).  Research shows the attachment of BFDs can reduce bird 

collisions by as much as 86-89% (Pope et al., 2006) 
(http://www.chelanpud.org/documents/Burch_Final_Report_V1.pdf).   

http://www.west-inc.com/reports/fcr_final_mortality.pdf
http://www.west-inc.com/reports/fcr_final_mortality.pdf
http://www.chelanpud.org/documents/Burch_Final_Report_V1.pdf
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 AGFD recommends all guyed towers are only on site for the minimum amount of time 

needed to collect data.  If towers are on site for more than 1 year, AGFD recommends 

carcass searches be implemented, especially during the bird migration period. 

 When siting met towers, avoid habitat features that congregate wildlife such as water 

resources, habitat edges, etc.   

 

AGFD Personnel Safety 
 Low-level aerial flights by AGFD personnel can occur outside routine wildlife survey 

routes.  GPS locations of all towers need to be provided to AGFD prior to construction to 

allow survey aircraft to avoid the towers.  In addition, AGFD requests project proponents 

notify the AGFD when met towers are removed.  

 When guy wires are present, AGFD recommends attaching Aircraft Warning Markers 

and Bird Flight Diverters alternated at 10 meter intervals along the length of each outer 

wire, ensuring that Aircraft Warning Markers are near the apex of the tower. 

 For all monopole towers ≥ 50 feet tall, paint the top 30 feet of the tower in alternate 

orange and white paint.  This does not apply to lattice towers or lit towers, both of which 

are more visible than monopoles. 

 

Facility Design 
The main issues affecting solar development are water and land use.  Water conservation 

measures should be a priority when planning for any type of development in Arizona.  AGFD 

supports and encourages the use of solar technologies which minimize the amount of water used 

for operation, such as photovoltaic applications.  However, AGFD understands the need for 

concentrated solar power (CSP) which requires cooling methods for operation.   

 

Cooling methods have the largest impact on water use for a solar facility and should be chosen 

carefully.  AGFD recommends using dry-cooling technology, which consumes 30 times less 

water than traditional wet-cooling (Land Letter, Aug. 6).  If the dry-cooling method is not 

feasible, hybrid parallel wet/dry cooling methods should be chosen because it consumes about 

half the water of wet-cooling technology.  AGFD generally does not support the use of wet-

cooling technology because it consumes large amounts of water, an extremely limited natural 

resource in Arizona. 

 

For more information on how to reduce water consumption with CSP technologies, please refer 

to the U.S.  Department of Energy report entitled, ―Concentrating Solar Power Commercial 

Application Study: Reducing Water Consumption of Concentrating Solar Power Electricity 

Generation,‖ http://www.nrel.gov/csp/publications.html. 

 

Land use should also be a consideration in the planning process of any utility-scale solar facility.  

Installations should be sited on degraded and/or disturbed areas when possible.  When possible, 

construction should occur on retired agriculture, brownfields (abandoned or underused industrial 

and commercial facilities available for re-use), abandoned mines, or other areas that do not 

provide quality wildlife habitat.  Choose technologies that allow for versatility in siting with 

respect to landscape slope.  This will increase the potential for available disturbed land.  Fencing, 

grading and alteration of the natural landscape will impact the habitat quality and wildlife 

http://www.eenews.net/Landletter/2009/08/06/archive/4
http://www.nrel.gov/csp/publications.html
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movement as described in the previous section titled, ’Wildlife Connectivity & Why It Is 

Important.’ 

 

Hydrologic Resources 
Much of Arizona’s wildlife and habitat are highly dependent on the hydrologic resources of the 

region and the minimal precipitation received each year.  Any changes to hydrologic resources, 

groundwater, surface water, or surface water flow may lead to broad scale mortality of 

vegetation and potentially change wildlife species distributions and abundance in the given area.  

Solar development can impact hydrologic resources through development of the project footprint 

(e.g., land disturbance, erosion, changes in runoff patterns, and hydrological alterations), project 

emissions (e.g., sediment runoff and water releases), and water use (e.g., water extraction, 

diversion, or change in use).  Early consultation will aid in minimizing impacts to hydrologic 

resources through proper planning and design.   

 

Groundwater 
Groundwater can be impacted through various activities associated with the construction and 

operation of a solar facility.  Those impacts include soil erosion, weathering of newly exposed 

soils leading to leaching and oxidation which release chemicals into the water, discharges of 

waste or sanitary water, presence of dissolved salts from untreated groundwater used to control 

dust, and herbicide or pesticide applications.  A study on the geology of the area should be done 

in relation to the hydrogeology (as required by ADWR).  Solar facilities are required to go 

through an ADWR permitting process for the use of groundwater and surface water. The 

following ADWR website provides links and tools to assist in the review and permitting process 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  The Arizona 

Corporation Commission (ACC) and the Arizona Department of Environmental Quality (ADEQ) 

may have additional water management requirements and we strongly encouraged coordination 

with these entities as well. 

 Identify and avoid unstable slopes and local factors that can cause slope instability 

(groundwater conditions, precipitation, seismic activity, slope angles, and geologic 

structure).   

 Develop a contingency plan to prevent potential groundwater and surface water 

contamination.   

 Develop a storm water management plan to ensure compliance with state and federal 

regulations and prevent off-site migration of contaminated storm water or increased soil 

erosion.   

 Spread excess excavated soil to match surrounding topography or dispose of in an 

approved manner that minimizes erosion and leaching of hazardous materials.   

 Closely monitor construction near aquifer recharge areas to reduce potential 

contamination of the aquifer.   

 Incorporate low impact development into facility layout and design to incorporate best 

management practices for addressing water flows and water quality with onsite processes 

minimizing the hydromodification impacts (e.g., retention basins for treatment of water 

from runoff and infiltration and recharge of the groundwater basin). 

 Develop and implement a monitoring program. 

 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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Water quality can also be degraded as a result of vehicular traffic and machinery operations 

during maintenance (e.g., erosion and sedimentation) and wastewater disposal.  AGFD 

recommends the following to reduce these impacts: 

 Apply erosion controls relative to possible soil erosion from vehicular traffic and during 

construction activities (e.g., jute netting, silt fences, and check dams).  Regularly monitor 

rights-of-way (ROWs), access roads, and other project areas for indications of erosion.   

 Clean and maintain catch basins, drainage ditches, and culverts regularly.   

 Refuel in a designated fueling area that includes a temporary berm to limit the spread of 

any spill.   

 Use drip pans during refueling to contain accidental releases and under fuel pump and 

valve mechanisms of any bulk fueling vehicles parked at the project site.   

 Limit herbicide/pesticide use to non-persistent, immobile herbicides/pesticides.   

 Keep all equipment and vehicles within the limits of the previously disturbed areas.   

 

In addition, groundwater withdrawal could affect springs and riparian areas through lowering of 

the ground water table, and alter subsurface groundwater flow, potentially resulting in unwanted 

dewatering or recharging of any of these water resources.  Therefore, AGFD recommends: 

 Identify sustainable yields of groundwater and nearby surface water bodies. 

 Limit the withdrawal of water at the facility so it does not exceed the sustainable yield.   

 Develop and implement a monitoring program. 

  

Surface Water 
Surface water can be impacted through removal of xeroriparian washes and recontouring of the 

site.  Solar facilities are required to go through an ADWR permitting process pertaining to the 

use of groundwater and surface water.  The following ADWR website provides links and tools to 

assist in the review and permitting process 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  Likewise, recontouring 

of the site may affect jurisdictional waters of the U.S. and Army Corp of Engineers (ACOE) 

should be consulted.  AGFD recommends maintaining sheet flow, ephemeral flows, and reduce 

soil erosion to the maximum extent possible. 

 Avoid streams, wetlands, and drainages where possible.  Where access roads would cross 

a dry wash, the road gradient should be 0% to avoid diverting surface waters from the 

channel.   

 Locate access roads to minimize stream crossings and to minimize impacts where 

crossings cannot be avoided.   

 In areas of steep slopes, erodible soils, and stream crossings implement the following:   

i. Cross streams at right angles to the main channel if practical.  Adjust the road 

grade to avoid the concentration of road drainage to stream crossings.  Direct 

drainage flows away from the stream crossing site or into an adequate filter. 

ii. Avoid unimproved stream crossings.  When a culvert or bridge is not feasible, 

locate drive-throughs on a stable, rocky portion of the stream channel. 

iii. Locate temporary construction bypass roads in locations where the stream course 

will have minimal disturbance.  Time construction activities to protect fisheries 

and water quality. 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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iv. When the slope increases, additional diversion ditches should be constructed to 

further reduce the damages caused by soil erosion; ditches, adequate culverts, 

cross drains, etc., should be installed concurrent with construction. 

v. Stabilize the side banks of a road during construction to aid in the control of 

erosion and road deterioration; this may require mesh or other stabilizing material 

in addition to planting and/or seeding and other structural measures. 

 Construct drainage ditches only where necessary.  Use appropriate structures at culvert 

outlets to prevent erosion.  Also, ensure the culvert does not impede wildlife movement.   

 Do not alter or restrict existing drainage systems, especially in sensitive areas such as 

erodible soils or steep slopes.  Cross water bodies at right angles to the channel and/or at 

points of minimum impact.   

 Develop a Stormwater Pollution Plan – the EPA site contains templates for the plan, 

http://cfpub.epa.gov/npdes/stormwater/swppp.cfm.  

 

Evaporation Ponds 
Arizona’s wildlife is highly dependent on any available surface water.  Wildlife, especially 

waterfowl, are attracted to any form of open water, even evaporations ponds, which could lead to 

inadvertent poisoning due to concentrated salt and other minerals or accidental drowning.  

Therefore, AGFD has the following recommendations regarding brine ponds toxic to wildlife:  

 Locate ponds in an area undesirable to wildlife, such as high use/highly disturbed areas. 

 Ponds should be fenced on the perimeter and the top screened to prevent unsuitable and 

possibly fatal use by wildlife.   

 If screening is not feasible, create steep pond sides to minimize shallow areas that would 

be used by wading birds. 

 Monitor ponds for wildlife mortality and have a contingency plan for wildlife mortality 

incidents.  (i.e., if a waterfowl die-off is observed contact AGFD and US Fish and 

Wildlife Service (USFWS) as soon as possible and have a contingency plan to handle the 

situation) 

 Monitoring the toxicity of the ponds over time is recommended along with a mitigation 

plan ready for implementation when toxicity levels rise 

i. The plan should include short term and long term measures to deter wildlife from 

the area. 

 

Habitat Disturbance and Fragmentation 
Solar development will potentially disturb and fragment wildlife habitat during and after 

construction of a facility.  Pre-construction studies must provide sufficient detail in order for the 

habitat of special status species within the project vicinity to be mapped (e.g., wetland/ riparian 

habitat, contiguous tracts of undisturbed wildlife habitat, raptor nest sites) and for seasonal 

species movement corridors to be determined (e.g., winter bird concentrations, pronghorn 

seasonal migration).  These maps, as well as others, should be used to show the location of 

sensitive resources and used to establish the layout of roads, fences, and other infrastructure in 

order to minimize habitat fragmentation and disturbance.  Listed below are some ―Best 

Management Practices‖ for avoiding, minimizing, and mitigating impacts to wildlife: 

 Avoid using or degrading high value or large, intact habitat areas; use disturbed areas or 

agriculture lands with low habitat value when possible. 

http://cfpub.epa.gov/npdes/stormwater/swppp.cfm
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 Avoid high quality wildlife habitat (e.g., wetlands or riparian habitat, undisturbed wildlife 

habitat) when disturbed areas are not an option.  Areas that are temporarily disturbed 

during construction (e.g., roads, staging areas) should be returned to the original grade 

and revegetated with site appropriate native species following construction. 

 Locate staging areas and construction sites in previously disturbed areas and revegetate 

with site appropriate native species when construction is completed. 

 Use existing roads for construction and access when possible.   

 Minimize habitat fragmentation when new roads or two-tracks must be constructed by: 

i. creating the road through cross-country travel versus blading (check local land 

management agency for cross-country travel regulations). 

ii. construct the minimum footprint (i.e., road width) and number of roads needed to 

maintain the facility. 

 Close, obliterate, and revegetate any roads constructed for the project which are not 

necessary for facility maintenance after construction including those areas not needed 

within the road right-of-way (ROW).  Seed mixes used for revegetation should mimic the 

species composition and density of the surrounding habitat. 

 Locate, design, construct, reconstruct, use, maintain, and/or reclaim roads so as to: 

i. control or prevent erosion, siltation, and air pollution by vegetating or otherwise 

stabilizing all exposed surfaces. 

ii. control or prevent damage to fish, wildlife, or their habitat and related 

environmental values. 

iii. prevent or control damage to public or private property. 

 Coordinate with AGFD when there is any new road access or restriction (year-round or 

seasonal), especially where disturbance to wildlife and their habitat may occur as a result 

of public use of the road or when hunting season is occurring. 

 

Vegetation Removal and Reclamation 
Construction of solar facilities will create soil disturbance, opening the door to negative events 

such as soil erosion and/or non-native or invasive vegetation growth.  The AGFD recommends 

each facility: 

 Document pre-disturbance vegetation characteristics and soil conditions. 

 Develop a Revegetation Plan that uses only native species, approximating the pre-

disturbance plant community composition.  The plan should include:  

i. Background information on the area 

ii. Goals for the revegetation 

iii. Approach 

iv. Implementation 

v. Monitoring and reporting 

vi. Mitigation measures, if necessary 

 Salvage and transplant all succulents such as cacti, yucca, ocotillo, and agave to an on-

site nursery for reclamation of disturbed areas.  The salvaged plants should be used to re-

vegetate temporary use areas, ROWs, and other disturbed areas post construction. 

o Revegetating with salvaged plants will enhance the natural reclamation process as 

well as provide structure for wildlife within the disturbed area. 



 

 
22 

 

 During project area clearing, scrape the first 6-12 inches of soil off of the top.  Store this 

soil in piles no taller than four feet high (to prevent the death of soil biota). 

 Reestablish soil stabilization, erosion control, restoration and vegetative cover.  Contour 

the soil to match the original topography as much as possible. 

 Re-spread the scraped top-soil over the re-contoured area to be reclaimed.  Apply the 

seed following re-spreading (preferably the same day as a hardened soil crust will form 

from wind and/or rain). 

o Use certified seed sources, free of non-native herbs and grasses (e.g.  intermediate 

wheatgrass, pubescent wheatgrass, crested wheatgrass, and smooth brome).   

 Hydro-mulching is the preferred method of seed application.  

o Seeding success rate is greatly improved using this method because the 

hydromulch contains a tackifier that sticks the seed and mulch to the ground 

reducing seed predation by rodents, birds, and ants and reduces removal by the 

wind. 

 Contact the applicable land management agency regarding guidelines for revegetation 

efforts. 

 When possible push brush and surface rocks into multiple piles, scattered across the 

project area.  The natural materials will provide habitat for many wildlife species and 

degrade over time returning the nutrients to the soil. 

 Fence livestock out of newly reclaimed areas until proper vegetation cover is achieved.  

If fencing is utilized, please incorporate the recommendations provided in the AGFD 

wildlife friendly fencing guidelines. 

 

Noxious Weed Management 
Solar facilities should be prepared to prevent and manage noxious or invasive plants during the 

life of the project.  AGFD recommends following these steps: 

 Develop an Adaptive Weed Management Plan that includes:  

i. Monitoring the project site to detect the presence of noxious weeds.   

ii. Removing or treating weeds to prevent spread. 

iii. Reducing possibilities of contamination or introduction of non-native and noxious 

plants. 

iv. A post construction weed removal plan for the life of the project. 

v. Also include the recommendations below. 

 Assume immediate responsibility for the control of all noxious weeds resulting from 

surface disturbances.   

 Thoroughly wash all surfaces and undercarriages of vehicles and equipment before 

moving to the project site to remove any noxious or non-native plant seeds.  This will 

reduce the possibility of transporting noxious or non-native plants from one site to 

another. 

 To prevent the introduction of invasive species seeds, all earth moving and hauling 

equipment should be washed at the contractor’s storage facility prior to entering the 

construction site. 

 All disturbed soils that will not be landscaped or otherwise permanently stabilized by 

construction should be seeded using species native to the project vicinity.   
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 To prevent invasive species seeds from leaving the site, the contractor should inspect all 

construction equipment and remove all attached plant/vegetation and soil/mud debris 

prior to leaving the construction site.  If possible, the vehicles should be thoroughly 

washed prior to leaving the construction site. 

 

Public Recreation and Access 
 Public recreation and access to public lands for the purpose of recreation is important to 

maintain when considering development of utility-scale solar.  Unless constructed within 

previously developed areas, solar plants will occupy what is currently open space and 

therefore must be located in areas that minimize conflict with known uses such as 

hunting, birding, hiking, camping, and off-highway vehicle (OHV) recreation areas.  

Prior to finalizing development plans, AGFD should be consulted to ensure these 

conflicts are prevented or minimized.     

 As solar projects are constructed around the state, there is a possibility they may impede 

or restrict access to public lands by placing a project on top of known travel routes.  To 

guard against the creation of ―wildcat‖ or illegal roads and maintain access to public 

lands, coordination is recommended with the appropriate landowners to create alternate 

travel routes.  These alternate routes must be created in close proximity to the project to 

provide this critical access and should be similar in size to the original routes.  Signs 

should be placed indicating travel routes while project construction takes place and 

remain in place after project completion.    

 

Seasonal Timing Limitations  
Construction of solar projects could temporarily or permanently displace breeding, migrating, 

and/or wintering wildlife species.  Due to the difference in elevation across Arizona, wildlife 

species breed and/or winter at different times across the state.  Therefore, project proponents 

should work with AGFD for site-specific breeding and wintering seasonal timing limitations for 

species such as migratory birds, deer, pronghorn, elk, and numerous nongame and special status 

species.   
 

Transmission Lines 
To prevent avian collisions and electrocutions, bury all connecting power lines associated with 

the solar development, unless burial of the lines would result in greater impacts to biological or 

archeological resources.   

 Follow existing disturbed areas during installation to minimize habitat alterations.  In low 

areas where the power line crosses drainages, the soil should be compacted to reduce the 

potential for erosion. 

 Trenching and backfilling crews should be close together to minimize the amount of open 

trenches at any given time.   

 Ideally, trenching should occur during the cooler months (October – March) when 

wildlife is less active.  However, there may be exceptions (e.g.  critical wintering areas) 

that need to be assessed on a site-specific basis.   

 Avoid leaving trenches open overnight as they can be effective traps for wildlife.  Where 

trenches cannot be back-filled immediately, escape ramps should be constructed at least 
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every 45 meters.  Escape ramps can be short lateral trenches or wooden planks sloping to 

the surface.  The slope should be less than 45 degrees (1:1).   

 Trenches that have been left open overnight should be inspected daily, prior to work 

beginning, and any animals removed.  Prior to backfilling, the trenches should be 

inspected and any animals removed.  Development of a monitoring schedule for each 

segment of the underground power line installation to ensure minimizing potential 

impacts to wildlife.   

 

All above-ground lines, transformers, or conductors should fully comply with the Avian Power 

Line Interaction Committee (APLIC) 2006 standards to prevent avian fatality, including use of 

various bird deterrents and avian protection devices. 

 

Fencing 
Fencing design is best done on an individual site basis, but most solar energy projects will have 

similar purposes, needs, and constraints.  For these Guidelines, AGFD assumes the typical site 

will be a large parcel (1/4 section or larger) of relatively flat arid lands and the purpose of the 

fencing is to exclude livestock, people, and large wildlife (e.g., javelina, pronghorn, elk, deer) 

that can damage the solar components).  If your application differs from this, we recommend you 

consult AGFD’s Wildlife Fencing Guidelines, 

http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf.  BLM also has fencing standards that 

may apply when the project occurs on federal lands.   

 

In the arid flatlands of Arizona, wildlife species targeted for exclusion from a solar project will 

generally be deer, javelina, and in rare cases elk.  The first step in excluding wildlife within the 

project site is to reduce attractants such as water, food, and habitat.  Since the typical solar 

project will reduce or eliminate vegetation in the collector field, herbivorous wildlife such as 

deer should not be attracted to the area.    Without vegetation, rodent populations should be low 

and will not attract coyotes and snakes.  Nonetheless, fencing needs to be sufficient to discourage 

the occasional explorer from entering the site.  Therefore, AGFD recommends using either a six 

foot chain link fence with two strands of barbed wire extending outwards from the top of the 

fence, or a woven wire/high tensile electric/barbed wire combination exclusion fence (as 

described in the AGFD Wildlife Fencing Guidelines). 

 

Any area where a fence crosses a drainage or wash represents a potential point of failure during 

or following a large precipitation event.  Unless the site has been contoured to divert all flows 

outside the exclusion area the crossings are subject to damage during flood events.  Free 

swinging flood gates (also known as water bars) should be installed where the fence crosses the 

drainage (illustrations).  Even though the flood gates allow high volumes of water to pass 

through, they can potentially collect substantial amounts of debris which can lead to a dam effect 

and cause damage to the fence.  Alternatively a small stretch of ―sacrificial‖ woven wire fence 

could be constructed in the channel up-stream from the main fence.  This fence will collect flood 

debris and usually prevents damage to the main fence.  The sacrificial fence will need to be 

periodically dug out or even replaced after major flood events.  Fences should be inspected 

immediately after storm events to check for damage. 

http://www.aplic.org/SuggestedPractices2006(LR-2watermark).pdf
http://www.aplic.org/SuggestedPractices2006(LR-2watermark).pdf
http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf
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Figure 1 Free swing flood gates 

 

Hazardous Materials  
Solar energy plants have the potential to generate or spill hazardous materials during 

construction, operation, and/or decommissioning, which could affect wildlife, habitat, and 

surrounding water sources.  Potential hazardous materials associated with solar energy plants 

include: heat transfer fluids (i.e., oils), molten salts, hydraulic fluids, coolants, lubricants, waste 

water, and photovoltaic panels.  Most hazardous materials can be contained through good facility 

design, emergency planning, prudent operating practices, and proper disposal.  Even general 

construction trash (e.g., plastic wrap, small metal scraps, and grease cartridges) can kill or injure 

wildlife.  AGFD recommends developing a spill prevention and/or contingency plan for spills. 

 

Solar energy plants that employ indirect energy conversion (i.e.  concentrated solar power) use 

liquids such as oils or molten salts that may be hazardous and present spill risks.  In addition, 

various fluids are used that are common to most industrial facilities, such as hydraulic fluids, 

coolants, and lubricants.  These fluids may in some cases be hazardous, and present a spill-

related risk.  Proper planning and good maintenance practices can be used to minimize impacts 

from hazardous materials.  If synthetic oil is involved in a spill/leak, soil should be removed to 

an on-site bioremediation facility and indigenous bacteria should be used to decompose the oil to 

acceptable levels.  If inorganic salts are involved in a spill, the molten material should be 

immediately cooled to a solid, contained within concrete dikes and curbing, and removed or 

recycled back into the system.   
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Solar energy plants that employ direct energy conversion (i.e., photovoltaic (PV)) use solar 

panels that contain many of the same hazardous materials as electronic equipment waste (e.g., 

arsenic, cadmium, silicon).  Although the panels are sealed under normal operating conditions, 

there is the potential for environmental contamination if they are damaged or improperly 

discarded (e.g., the leaching of toxic heavy metals out of the landfills into groundwater and 

streams).  To prevent end-of-life hazards, solar plants should responsibly recycle/dispose PV 

panels by adhering to one or more of the following suggestions:  

 create a protocol for responsible disposal of decommission PV solar panels prior to 

facility construction,  

 determine if the PV panel manufacturers provides an Extended Producer Responsibility 

(EPR) service which requires the producer  of the panel to take back their product thus 

ensuring the panels are recycled safely and responsibly, or  

 recycle PV panels at existing responsible electronic waste recycling facilities or at 

facilities that recycle batteries containing lead and cadmium.   
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Mitigation 
 

AGFD recognizes the purpose and need for renewable energy and that solar developments will 

impact wildlife and their habitat.  Project proponents and permitting agencies should ensure that 

appropriate measures are incorporated into the planning and construction of the project to avoid 

or minimize impacts to the greatest extent possible.  If these measures are insufficient to avoid 

negative impacts to wildlife, habitat connectivity, or depletion of water resources, mitigation can 

be used to offset such impacts, including cumulative impacts.  The following potential mitigation 

options are known to protect and enhance wildlife populations at biologically appropriate 

locations when properly designed and implemented: 

 

 Funding wildlife research (see Appendix B) 

 Studies of displacement 

 Population impacts 

 Wildlife movement and behavior  

 Offsite conservation of important/crucial/valuable habitat 

 Nesting and breeding areas 

 Foraging habitat 

 Roosting or wintering areas 

 Migratory rest areas 

 Habitat corridors and linkages 

 Offsite habitat restoration 

 Restored habitat function 

 Increased carrying capacity 

 revegetation 

 Offsite habitat enhancement 

 Predator control program(s) 

 Noxious/exotic/invasive species removal 

 

Although impacts may occur, the ability to mitigate for them can influence whether a project is 

supported or not by AGFD.  Practical and feasible mitigation is recommended when it will serve 

to minimize a project’s effect on wildlife populations and their habitat.  Mitigation is site- and 

species-specific, and must be formulated for each individual project.  Mitigation should have a 

biological basis for ensuring protection or enhancement of the species affected by the project. 

 

Funding wildlife research is one potential mitigation option with long-term benefits.  The more 

knowledge about wildlife response to solar development in Arizona, the more effective 

recommendations can be made to avoid/minimize/mitigate impacts.  When considering research 

as a mitigation option, consult with AGFD to help design and conduct investigations.   

 

Mitigation can also involve the purchase of land through fee title, purchase of conservation 

easements, or other land conveyances for the permanent protection of the biological resources on 

these lands.  The purchased land or easements should have biological value equal to or higher 

than the land lost for the target species, or community of species, affected by the solar energy 
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project.  Please refer to AGFD’s Conservation Easements Fact Sheet for more information at 

http://www.azgfd.gov/hgis/pdfs/LandsConservationEasement.pdf. 

 

 

 

http://www.azgfd.gov/hgis/pdfs/LandsConservationEasement.pdf
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APPENDIX A: Wildlife and Wildlife Habitat 

Compensation Policy 
 

I2.3 Wildlife and Wildlife Habitat Compensation  

Effective: 06/04/1994 
Process Owner: WMHB Branch Chief 

 

Department Policy:  It shall be the policy of the Department to develop adequate compensation 

plans for actual or potential habitat losses resulting from land and water projects in accordance 

with State and Federal laws.  Habitat compensation plans will seek compensation at a 100% 

level, where feasible, and will be developed using habitat resource category designations.  See 

Commission Policy A2.16. 

 

Authority:  The Director of the Arizona Game and Fish Department is authorized under A.R.S. 

Title 17-211, Subsection D, to perform the necessary administrative tasks required to manage the 

wildlife resources of the State of Arizona.  Pursuant to those duties and in accordance with 

federal environmental laws and resource management acts, such as the National Environmental 

Policy Act, Fish and Wildlife Coordination Act, and Endangered Species Act, the Director is 

further charged with cooperating in the determination of potential impacts to Arizona’s wildlife 

resources resulting from federally funded land and water projects.  In addition, a Commission 

M.O.U. assigns similar responsibilities for evaluating proposed projects on lands administered by 

the State Land Department.  An integral part of this process is the development of adequate 

compensation measures aimed at eliminating or reducing project-associated impacts. 

 

Procedure:  Criteria used to identify general compensation goals are as follows: 

 

A. Resource Category I. 

1. Designation Criteria. Habitat in this category are of the highest value to Arizona 

wildlife species, and are unique and/or irreplaceable on a statewide or ecoregion basis. 

2. Compensation Goal. No loss of existing in-kind habitat value. 

3. Guideline. The Department will recommend that all potential losses of existing habitat 

values be prevented.  Insignificant changes that would not result in adverse impacts to 

habitat values may be acceptable provided they will have no significant cumulative 

impact. 

4. Habitat Types. Habitat types associated with Resource Category I shall include, but not 

limited to the following examples: 

a. Perennial Stream Habitats 

b. Wetlands and Riparian habitats of at least one acre in size, which are associated with 

perennial waters.  Biotic communities included in this classification follow 

descriptions provided in Brown (1982) and Henderson and Minckley (1984). 

c. Key utilization areas for species listed or proposed for listing under the Endangered 

Species Act of 1973 as Threatened or Endangered and Endangered State Threatened 

Native Wildlife species. 
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B. Resource Category II. 

1. Designation Criteria. Habitats in this category are of high value for Arizona wildlife 

species and are relatively scarce or becoming scarce on a statewide or ecoregion basis. 

2. Compensation Goal. No net loss of existing habitat value, while minimizing loss of in-

kind value. 

3. Guideline. The Department will recommend that all potential losses of Resource 

Category II habitat values be avoided or minimized.  If significant losses are likely to 

occur, the Department will recommend alternatives to immediately rectify, reduce, or 

eliminate these losses over time. 

4. Habitat Types. Habitat types associated with Resource Category II shall include, but not 

limited to, the following examples: 

a. Key utilization areas for antelope and bighorn sheep. 

b. Key utilization areas for Threatened and Candidate State Threatened Native Wildlife 

species, candidate species for federal listing as Threatened or Endangered (Categories 

I and 2). 

c. Actual or potential reintroduction sites for species that are listed as Extirpated or 

Endangered on the State Threatened Native Wildlife list. 

d. Blue ribbon fishing areas (i.e., Lee’s Ferry and Becker Lake). 

e. Isolated mountain ranges provided Subalpine-coniferous forest habitats (i.e., Pinaleno 

Mountains). 

f. State and federally operated game preserves, refuges or wildlife areas. 

g. Montane meadows. 

 

C. Resource Category III. 

1. Designation Criteria. Habitats in this category are of high to medium value for Arizona 

wildlife species, and are relatively abundant on a statewide basis. 

2. Mitigation Goal. No net loss of habitat value. 

3. Guidelines. The Department will recommend ways to minimize or avoid habitat losses.  

Anticipated losses will be compensated by replacement of habitat values in-kind, or by 

substitution of high value habitat types, or by increased management of replacement 

habitats, so that no net loss occurs. 

4. Habitat Types Involved. Habitats in this category are of a natural, undisturbed condition 

or they involve bodies of water of economic importance and shall include, but not be 

limited to, the following examples: 

a. Chihuahua, Great Basin, Mohave, and Sonoran Desert habitat types. 

b. Desert-grasslands and Chaparral zones. 

c. Oak and coniferous woodlands and coniferous forests. 

d. Reservoir habitats. 

 

D. Resource Category IV.  

1. Designation Criteria. Habitats in this category are of medium to low value for Arizona 

wildlife species, due to proximity to urban development or low productivity associated 

with these lands. 

2. Mitigation Goal. Minimize loss of habitat value. 
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3. Guideline. The Department will recommend ways to avoid or minimize habitat losses.  

Should losses be unavoidable, the Department may make a recommendation for 

compensation, based on the significance of the loss. 

4. Habitat Types Involved. Habitat types associated with Resource Category IV shall 

include, but not be limited to, the following examples: 

a. Agricultural Lands. 

b. Undeveloped urban areas (i.e., land proximal to waste water treatment facilities, 

municipal mountain preserves, and undeveloped lands in proximity to municipal and 

industrial areas). 

c. Habitats exhibiting low wildlife productivity as a result of man’s influence. 
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APPENDIX B: Research Concepts 
 

Information regarding impacts of utility-scale solar development on wildlife and habitats is 

lacking.  In order to inform planning, development, and mitigation, AGFD has identified the 

following top solar-wildlife research needs in Arizona: 

 

 Determine the ―effective footprint‖ of utility-scale solar development so mitigation 

strategies can be implemented at the spatial extent of the impact. 

o Determine the potential effects of a proposed solar project on the demographics of 

select wildlife species. 

 Evaluate the alteration of vegetation and micro-climate adjacent to solar facilities. 

 Identify the impact that utility-scale solar development has on wildlife corridors. 

o Evaluate the movement and behavior patterns of select wildlife species (e.g.  

ungulates, grassland passerines, raptors) pre- and post-construction.   

 Examine the impacts to migratory birds and bats. 

 Develop mitigation strategies to reduce the impacts of water impoundments associated 

with solar facilities. 

 

What is the “effective footprint” of utility-scale solar development? 
AGFD’s Research Branch has developed a monitoring plan to elucidate whether the impact of 

utility-scale solar projects stops at the project boundaries or if it extends beyond the project’s 

physical footprint.  This monitoring approach would inform planning, development, and 

mitigation on future projects by determining the true impacts from habitat loss, degradation, and 

fragmentation on wildlife habitat and connectivity.  Our goal is to implement research on a 

landscape-scale by partnering with the solar industry, thereby allowing us to make accurate 

predictions regarding the impact that these projects will have on Arizona ecosystems.  This data 

will greatly inform the appropriate planning and mitigation necessary to reduce impacts to 

wildlife and their habitat. 

 

How do we mitigate the impact of utility-scale solar development on 

wildlife corridors? 
The impacts of utility-scale solar development on the temporal and spatial movement patterns of 

wildlife are poorly understood.  It is imperative these impacts are identified early in the 

development of the State’s solar resources so that the location, configuration, and extent of future 

facilities are compatible with AGFD’s vision for an interconnected network of conservation 

areas that maintain viable wildlife populations.  A considerable amount of work has been done to 

identify, at the broad-scale, important habitat linkages that allow for the exchange of individuals 

among populations – a key ingredient in the long-term persistence of wildlife populations.  

AGFD, in a partnership with the solar industry, could identify the constraints that solar 

development exhibits on wildlife movement in an effort to develop proactive management 

recommendations that will lead to the coexistence of wildlife movement corridors and a 

renewable energy infrastructure. 
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How are vegetation and micro-climate affected by the development 

of utility-scale solar facilities? 
Many of the proposed solar facilities will be located in what is currently considered intact 

wildlife habitat.  These areas provide the resources required for survival and reproduction, 

namely access to food, water, shelter, and mates.  It is unclear what the impact will be to adjacent 

habitat outside of the physical footprint of solar facilities although there is concern that alteration 

of vegetation and micro-climate resulting from solar reflectance and groundwater pumping will 

adversely affect wildlife habitat.  These impacts need to be evaluated in order to develop habitat 

management strategies that retain the necessary characteristics of those habitats for wildlife 

persistence. 

 

Are there impacts to migratory birds and bats resulting from the 

development of utility-scale solar facilities in desert ecosystems? 
Some initial monitoring of large utility-scale solar facilities has shown bird mortality due to 

collisions with structures and burns from concentrated sunlight and mirrors.  The incidence of 

bird collisions with solar facility structures may be amplified by the presence of open water 

impoundments.  These water impoundments also have the potential to attract bats and increase 

an additional mortality risk due to collision or poisoning due to water quality issues (similar 

water quality issues are of concern for all wildlife).  It has been shown that the heat from 

concentrated sunlight has lead to the mortality of birds, especially aerial forages (swifts and 

swallows).  The mortality is thought to occur during morning startup, testing, and maintenance 

when the mirrors are refocused on ―standby‖ points of sky around the tower.   

 

Can water impoundments (i.e., salinity pools) be managed to benefit 

wildlife species? 
Water is a limiting resource for many species that inhabit desert ecosystems.  Although 

groundwater pumping has the potential to adversely impact habitat, the addition of water sources 

in the form of impoundments that are constructed as part of the solar facility could serve to 

benefit wildlife.  AGFD has conducted a significant amount of research regarding the importance 

of water sources for desert wildlife and these results could be applied to water sources developed 

by solar facilities.  As mentioned above, the attractive nature of water impoundments in Arizona 

can increase the likelihood of wildlife interacting with the infrastructure of the solar facility.  In 

addition, poor water quality issues of open water impoundments can lead to increased wildlife 

mortality.   
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Introduction 
Purpose 
These guidelines are intended to provide community and project planners the necessary 
information and tools to help protect wildlife and wildlife habitat in and around their 
planning area. 

The Future for Arizona’s Wildlife 
The Arizona Game and Fish Department’s (Department) vision of a ‘wildlife friendly’ Arizona 
includes interconnected networks of large wildland blocks supporting viable populations of all 
native species, while providing ample opportunity for people to enjoy and benefit from the 
presence of wildlife.  The Department’s vision for the future of Arizona also includes:  

• Developing Arizona communities along transportation and infrastructure corridors that 
are permeable to wildlife movement.   

• Incorporating wildlife passage structures into roadways to improve human safety.   
• Planned communities where residents can enjoy positive wildlife viewing experiences 

from retained contiguous areas of open space along wildlife movement corridors and 
riparian areas that connect to larger wildland blocks.   

• Within individual developments, limiting the proportion of disturbed area, utilizing native 
vegetation, and encouraging water conservation, ultimately allowing residents to enjoy 
and appreciate Arizona wildlife in their community while avoiding negative interactions. 

$$$ Economics and Wildlife 
Arizona is a state rich in natural resources with wildlife being one of its most valuable assets. 
With more than 900 animal species and 50 million acres of public land, Arizona provides some 
of the best wildlife related recreational opportunities in the nation.  The annual economic impact 
of fishing, hunting, and wildlife watching alone in Arizona is 2.1 billion.  In 2006, 1.5 million 
Arizonans engaged in wildlife associated recreation, with a significant number (1.3 million) 
participating in wildlife watching activities (US Census Bureau, 2006).  The economic return for 
investing in wildlife conservation is enormous.  The promotion and incorporation of natural 
areas, wildlife, and native landscaping in community planning and development projects, can 
reap significant financial returns.  

Planning at Different Scales: The Roles of Community and Project Planners 
Community Planning 
Planning for responsible development is done at two scales: the community scale and the project 
scale.  Community planning occurs at the landscape level.  Community planners are typically 
professional planners employed by counties, cities, or associations of local governments.  The 
role of the community planner is to work with community leaders to develop comprehensive or 
regional plans, and to assist community leaders with decisions related to industrial, commercial, 
residential, recreational, and municipal land uses.  Community planners work with state agencies 
to plan the transportation and infrastructure of an area, and with planners from other 
communities to foster coordination and cooperation in developing compatible plans.  The role of 
the Department at the landscape scale is to delineate areas of conservation priority and the lands 
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that provide wildlife means of moving between these areas (wildlife linkages).  Community 
planners are encouraged work with the Department to identify the open spaces and 
wildland blocks to be maintained in their area, and the necessary connections between 
those blocks to be preserved or protected.  They are also encouraged to coordinate with 
developers to ensure new projects are compatible with the community comprehensive/regional 
plan and fit into the landscape-scale patchwork of existing projects so natural open spaces and 
wildlife corridors/habitats stitch together across developments and across land ownerships.   
 
Project Planning 
Project scale planning occurs at the level of the individual development.  Project planners are 
typically comprised of a team of planners, engineers, and consultants hired by the developer to 
implement the design concept of a residential, commercial, or industrial development project.  
Project planners should work with community planners and the Department to ensure wildlife 
habitat connectivity and permeability are maintained across development projects.   The role of 
the community planner at the project scale should be to help developers understand the 
impacts their project may have at the landscape level and avoid, mitigate, or minimize 
those impacts.  Project planners should also work with the Department to avoid impacts to 
wildlife, including threatened and endangered species in the project area and localized 
sensitive wildlife habitats.  It is at the project scale that community planners, project planners, 
and the Department can work together to design land use projects that maximize wildlife 
permeability and minimize human-wildlife conflicts. 
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Community Scale - Planning for Wildlife 
 
The goal of responsible planning for wildlife at the landscape or community scale is to balance 
the growth, diversity, and mobility of Arizona residents with the sustainability, diversity, and 
mobility of Arizona wildlife.  Communities can achieve this goal by incorporating wildlife 
planning into their regional/comprehensive plans, their regional transportation plans, and their 
open space/conservation land system programs.  An effective approach to wildlife planning 
begins with the identification of the wildlife resources in need of protection, an assessment of 
important wildland blocks and connective corridors, and the incorporation of these critical 
wildlife components into the community plans and programs. 

Wildlife Habitat Connectivity 
Arizona’s natural environment is extremely diverse, ranging from tundra on the San Francisco 
Peaks to the Mojave Desert.  Within this range of environments is an equally diverse assortment 
of habitats and wildlife.  In fact, Arizona has the 3rd highest biodiversity in the United States 
(NatureServe 2002).  Many species require different habitats in different seasons and need to be 
able to move long distances between habitats, hence the need for wildlife habitat connectivity.  
For a wildlife population to be sustainable, it must have adequate habitat resources in large, 
contiguous swaths of undisturbed natural areas (wildland blocks).  Fragmentation of wildland 
blocks reduces wildlife’s ability to survive and reproduce.  Smaller blocks can often be useful, if 
provisions for movement between blocks (connectivity) are adequate.   
 
As connectivity between wildland blocks is lost, isolation deprives species of their daily, 
seasonal, and lifetime needs.  Loss of connectivity deprives animals of resources, reduces gene 
flow, and prevents animals from re-colonizing areas where extirpations have occurred, and 
ultimately prevents animals from contributing to ecosystem functions such as pollination, seed 
dispersal, control of prey numbers, and resistance to invasive species.  Maintaining biodiversity 
and ecosystem functions requires habitat connectivity.  Connectivity can be established through 
dedicated corridors of undisturbed lands or other forms of open spaces 
(parks/preserves/monuments) that support wildlife and allow wildlife to move between 
(permeable) wildland blocks.  Disturbed areas (agriculture, flood control areas, low density 
residential areas) can also support wildlife and may act as corridors, especially if the disturbance 
is managed so as to minimize impacts to wildlife.   
 
Both the wildland blocks and the corridors can also contribute to meeting the economic, 
recreational, social, and aesthetic needs of people.  Smart planning is the key to retaining 
connectivity between large wildland blocks and increasing the value of disturbed areas to 
both wildlife and people.  Striking the balance between the needs of people and the needs of 
wildlife is the essential element of responsible development. 
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Identifying Wildlife Resources in your Planning Area 

The first step in protecting wildlife resources is to determine which species of conservation 
concern are in the area and what crucial habitats are required to sustain them.  There are several 
tools available to help planners identify species and habitats within their planning areas.  In 
addition, the Arizona Game and Fish Department (Department) will work directly with 
community planners to identify resources and incorporate conservation concepts into planning 
documents and maps. 

Wildlife Species Identification 
 
Obtain a Species List: 

a. The U.S. Fish and Wildlife Service provides species information at a county level for all 
listed Threatened and Endangered Species.  http://www.fws.gov/southwest/es/arizona/  

b. The Department also provides wildlife lists by county and by species.  
http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml. 

c. The Department also has a Geographic Information System (GIS) tool – The Online 
Environmental Review Tool (http://www.azgfd.gov/hgis/) from which you can obtain a 
special status species list.  Keep in mind that this online tool generates lists primarily for 
smaller scale planning efforts.   

d. The Department is in the process of developing a Geospatial Planning Tool which will 
allow overlays of species, stressors, biodiversity hot spots, and infrastructure layers. 

Crucial Habitat Identification 
The Department can help determine where crucial habitats exist, and where they should be 
preserved.  There are also many resources and identification books available to assist in your 
planning efforts to identify habitats within planning areas including Brown, D. E., and C. H. 
Lowe (1980). 
 
Crucial Habitat Types: 
1. Riparian Areas / Wetlands 

Throughout Arizona, aquatic systems and associated riparian areas play a major role in 
maintaining biodiversity and often serve as movement corridors in the landscape context.  
Riparian communities and aquatic habitat provide migratory birds, pollinating insects, and 
bats with vital travel corridors for annual migrations. Scattered throughout the state, 
wetlands, springs, cienegas (marshes), and seeps provide important habitat for a large 
number of species.  

 
True wet meadows or wetlands with decisively moist organic soils are rare in Arizona, but 
include cienegas in the eastern and southeastern parts of the state and wet meadows and 
boggy areas in the higher elevations.  Wet mountain meadows and streams are highly 
productive and provide important habitat for endemic plants and wildlife such as the Arizona 
willow, Mogollon paintbrush, White Mountains clover, and Apache trout. 
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Riparian areas in the Southwest are crucial habitats for wildlife sustainability.  Even though 
riparian areas make up less than 2% of the total land area in the arid western United States, 
they are considered the most productive and ecologically diverse habitats in Arizona.  The 
role of riparian areas is disproportionate to their size because of their many ecological 
functions, most importantly:  
• Fish and wildlife habitat – 70% of all threatened and endangered vertebrate species in 

Arizona depend on riparian areas 
• Increased water storage and recharge for aquifers 
• Reduction of floodwater runoff 
• Filtration and retention of upland sediment  
• Reduction of chemical inputs from uplands by immobilizing, storing, and transforming 
• Stabilization of stream banks and build up of new stream banks 

 
Conservation Recommendations 
• Preserve any existing self-sustaining riparian and aquatic ecosystem.  
• Strive to protect ephemeral wetlands and ponds which provide important rearing, feeding, 

and life cycle opportunities for amphibians and other wildlife.  
• Do not fragment wetlands with roads, trails, or buildings regardless of wetland size.  
• Provide a buffer of upland vegetation of 100 feet or more around the wetland to protect it 

from sediment and chemical runoff and other degradation. 
• Prevent pesticide, lawn, and farm chemicals including fertilizer and petroleum products 

from reaching the wetland. 
• Expect and allow natural fluctuations in water levels.  Minimize channelization and allow 

for natural movement of water over landscape during flood events. 
• Minimize disturbance to your wetlands.  Enjoy birds and other wildlife from afar. 

 
2.   Desert Habitat 

Arizona contains portions of 4 different deserts, each with a distinctive biotic community:  
The Great Basin, Mojave, Chihuahuan, and Sonoran (Brown and Lowe, 1973).  Of these, the 
Sonoran is the most imperiled by development.  The flora of the Sonoran Desert is derived 
from subtropical elements, typically more intensively vegetated and composed of various 
vegetation communities whose biodiversity is among the highest of any desert in the world 
(Phillips and Comus 2000).  Upland Sonoran desert scrub (Arizona has more than any other 
state), semi desert grassland, and xeririparian wash vegetation communities all provide 
important habitat to Arizona’s diverse biotic community.  The emblematic saguaro cactus is 
found in this community, as are numerous other succulent species including: chollas, 
pincushions, barrel cacti, organpipe, ocotillo, hedgehog, and prickly-pear.  Saguaros provide 
important nesting habitat and food for a variety of desert wildlife, including gilded flickers, 
elf owls, and purple martins. 
 
Conservation Recommendations 
• Conserve forests of large, mature ironwood, mesquite, and palo verde.  The cover and 

nutrition that mature desert trees provide is a critical resource for many desert wildlife 
species. 
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• Conserve large stands of saguaro cacti.  Saguaro provide critically important nesting and 
roosting cavities for a variety of wildlife, and their flowers and fruits are an important 
foraging resource, particularly for nectar-feeding bats and doves. 

• Conserve upland Sonoran Desert scrub to capitalize on its unique biological and aesthetic 
value to provide high quality open space and passive recreational opportunities. 

• Utilize underpass crossing structures for wildlife when planning highways and roads 
through desert habitats. 
 

3.   Hardwood Tree Forests 
Hardwood trees, such as aspen and oak, provide food and shelter for a wide array of 
Arizona’s wildlife, while also providing soil stability to minimize erosion.  Aspen forests are 
important for biodiversity: over 130 bird species use aspens for cavity nesting as well as 
insect-foraging in the leafy canopy.  Aspen are also important forage and thermal cover for 
small and large mammals (from the chipmunk to the elk).  Gambel’s oak is particularly 
important in ponderosa pine forests because it provides rare forest understory habitat.  Large, 
mature oak trees with cavities are the most important roosting sites for bats in ponderosa pine 
forests and Mexican spotted owls use these large oaks for thermal protection and hunting.  
Oak acorns provide essential nutrition for many wildlife species including bears, squirrels, 
and deer.  

 
Conservation Recommendations 
• Preserve aspen and mature oak forests within the planning area. 
• Limit grazing and over-browsing of aspen stands.  Grazing and over-browsing can 

significantly reduce aspen regeneration, understory foliage volume, and the structural 
diversity important for numerous bird species.  Encourage community construction 
projects to build and maintain fences around aspen stands.  Fences should be a minimum 
of 8 feet tall. 

• Discourage cutting of mature and standing dead oak.  These large oaks provide a very 
significant and rare habitat resource for wildlife and should be preserved wherever 
possible. 

 
4. Grasslands 

Grassland systems have great social, economic, and ecological value.  Historically, 
grasslands occurred across one-third of Arizona – over 24 million acres.  They provide 
unique wildlife habitat and play an important role in water collection and percolation to help 
form the headwaters of rivers such as the Verde and San Pedro.  There are many sensitive 
wildlife species that specialize in grassland habitats including: pronghorn, prairie dogs, 
burrowing owls, and ferruginous hawks. 

 
Grasslands are recognized by many as the most imperiled ecosystem worldwide.  Grasslands 
in Arizona have changed considerably over the last 130 years, due primarily to agricultural 
and urban conversion but also due to the invasion of woody shrubs such as mesquite and 
juniper.  Only 31% of the state’s former grasslands are in good condition, containing their 
native perennial grasses and low shrub cover. 
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Conservation Recommendations 
• The Department recommends preserving any native grassland in the planning area to 

ensure persistence of grassland birds and other grassland wildlife. 
• Avoid planning highways across grasslands.  Highways can cause significant 

fragmentation of habitat for grassland wildlife such as pronghorn.  Because of their keen 
ability to detect movement from great distances, pronghorn will often avoid and refuse to 
cross high-traffic roadways. 

Wildland Block and Corridor Assessment for Your Planning Area 
The most effective way to ensure wildlife sustainability and habitat connectivity in your 
community is to delineate where the wildlife wildland blocks and corridors occur within your 
planning area.  Once delineated, this information becomes a useful planning tool to help guide 
and inform growth, transportation, and conservation decisions that may impact wildlife and their 
habitats. 
 
Delineating Wildland Blocks 
Wildland blocks are large contiguous pieces of relatively undisturbed land dominated by natural 
vegetation that support habitat for a diverse array of native species, and have low levels of 
urbanization and agriculture.  In general, wildland blocks should be large in size and have a 
relatively high area to perimeter ratio.   
 
One approach to delineating wildland blocks in a planning area is to use distribution data for the 
suite of wildlife species potentially existing within a planning area.  Species to include are 
typically identified by a scientific advisory committee assisting with plan development.   Steps in 
the process are: 

 
a. Determine threatened, endangered, and sensitive species within the area 
b. Select a focal set of other species that represent the range of biodiversity for your 

area.  Include species that have large-area requirements for survival (such as deer, 
bobcat, bear, or mountain lion). 

c. Determine the boundaries of suitable habitat for the suite of species. 
d. Establish a boundary around the relatively undisturbed area necessary to sustain 

populations of the species in the focal group. 
 
Another approach is to use public land ownership boundaries within your planning area.  Large 
areas of public ownership typically have a lower probability of habitat fragmentation relative to 
private and State Trust lands, and will encompass most of the primary habitats for wildlife in 
your planning area.  Keep in mind, however, that wildland blocks can include State Trust or 
private lands if they are relatively unfragmented, dominated by natural vegetation that support 
habitat for a diverse array of native species, and have low to moderate levels of urbanization and 
agriculture.  A combination of the approaches above should be assessed and utilized to 
appropriately identify wildland blocks within your planning area.  For further assistance and 
available information contact the Department Regional office or the Phoenix Headquarters.  
Contact info can be found at: http://www.azgfd.gov/inside_azgfd/agency_directory.shtml.  
 
Wildlife Corridors 
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Wildlife corridors are the connections between wildland blocks that facilitate wildlife movement 
between areas.  Corridors are critical for wildlife with large-area requirements, those species that 
migrate seasonally, and for all wildlife to maintain genetic diversity.   
 
Corridor width requirements vary by the species that use them.  For example, a flat-tailed horned 
lizard may not require a corridor as wide or as long as what might be needed for a black bear to 
pass safely from one habitat block to another.  By planning corridors for those wildlife species 
with the largest width requirements, you can assume that you have provided the appropriate 
corridor width for most if not all of the wildlife species in your planning area.   
 
So what makes a wildlife corridor?  Streams, washes, canyons, and mountain ridges are some of 
the most frequently used landscape features for wildlife movement.  Among these, riparian 
corridors are crucial because they house the highest wildlife diversity and yet are among the 
rarest landscape features in Arizona.  When possible, planners should consult with the 
Department and local biology and wildlife experts to identify crucial wildlife movement 
corridors in their planning area.  To identify wildlife corridors consider: 
 

1. The Arizona Wildlife Linkages Assessment provides a broad framework of wildlife 
linkages and wildland blocks that exist around the state 
http://www.dot.state.az.us/Highways/OES/AZ_WildLife_Linkages/assessment.asp.  The 
assessment document and map are the initial efforts to identify potential linkage zones 
that are important to Arizona’s wildlife and natural ecosystems.  While this is only the 
first step in a continuing process of defining crucial habitat connectivity areas, it provides 
an extremely valuable planning tool for community planners. 
 

2. The Department is currently working to further define and identify wildlife corridors 
within each county of the State.  Wildlife linkages identified in Maricopa County are 
nearly ready for public distribution, and the identification process is set to begin for 
Coconino County in the near future.  Please contact your Department Regional Office or 
the Phoenix Headquarters for updates and further information.  Contact information can 
be found at: http://www.azgfd.gov/inside_azgfd/agency_directory.shtml. 

 
3. If wildlife corridors have not been defined, topographic features such as streams, washes, 

ridges, and canyons may be used in a GIS framework to determine potential corridors.  
For more information on approaches to wildlife corridor assessment, refer to the Corridor 
Design website http://www.corridordesign.org/. 
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Incorporating Wildlife Conservation into Community 
Comprehensive or Regional Plans 

Community planners have several tools they can use to incorporate wildlife conservation into 
local land use decision-making.  Below is a list of examples of the types of planning tools that 
can guide responsible development for wildlife in your community. 

 
1. Wildlife Conservation Policies 

County and regional plans that identify conservation of wildlife and their habitats as a goal 
or policy are a powerful tool for responsible development.  Wildlife protection policies give 
community planners the authority to recommend wildlife habitat mitigation measures as part 
of the approval process in land use planning and zoning cases.  Mitigation measures can be 
important to ensure “no net loss” of wildlife habitat, allowing for ongoing development, but 
providing conservation in other areas. 

 Select Examples from Arizona Communities: 
• Coconino County Comprehensive Plan, 2003 Natural Environment Goal: “Protect 

wildlife communities and their habitat.” See the Natural Environment section on 
pages 23-32. 

• Pima County Comprehensive Plan, Updated 2007 Environmental Element, 
Natural Resources, Conservation Lands System: “Conservation  actions are to 
be encouraged, and protection of biological resources is considered an essential 
component of land-use planning.”  See Regional Plan Policies pages 39-47. 

• Maricopa County Comprehensive Plan: 2020 Eye to the Future, 2002 Policy 
EE4.2: “Encourage protection of all endangered and threatened plants and 
wildlife designated on the Endangered Species List for Maricopa County.”, and 
Policy EE4.3: “Encourage the development of corridors linking established and 
proposed open space areas to allow migration of wildlife and encourage 
biodiversity of species.” 

• City of Yuma, General Plan, 2002 Conservation and Environmental Element, 
Objective:  “Promote the protection of the diverse wildlife in the Yuma area and 
the protection of natural habitats.” 

 
2. Open Space Policies 

Community open space is often composed of active recreation parks such as playgrounds, 
soccer fields, and golf courses.  But when composed of undisturbed natural areas, community 
open space can serve as an important wildlife linkage between wildland blocks while also 
providing positive wildlife viewing experiences for community residents and visitors.  
Wildlife-based open space goals, policies, and objectives should be incorporated into county 
and regional plans, or within other departmental planning documents such as parks and 
recreation plans, regional open space and greenway plans, or natural resource management 
plans. 
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Select examples from Arizona communities: 
• Pima County Region Plan, Policy 6 Environmental Element, Natural Resources, 

Conservation Lands System (amended 2005): “Ensure the long-term survival of 
the full spectrum of plants and animals that are indigenous to Pima County 
through maintaining or improving the habitat conditions and ecosystem functions 
necessary for their survival”. 

• Pinal County Open Spaces and Trails Master Plan 2007, Objective 1.1: “Preserve, 
protect, or conserve areas of critical habitat and high habitat value and wildlife 
movement corridors”. 

• City of Tucson, 2001 General Plan Element 10: Parks, Recreation, Open Space, 
and Trails (PROST), “Promote the preservation and protection of remaining 
natural riparian habitats along all watercourses designated as trail corridors to 
recognize their multiple values for recreation, flood control, wildlife habitat, and 
open space”. 

• City of Flagstaff 1998 Open Spaces and Greenways Plan: “Conserve natural 
ecosystems and wildlife habitats to be compatible with human needs for 
recreation functioning watersheds and community safety. Minimize the loss of 
critical wildlife habitat to keep wildlife in and around Flagstaff”. 

 
3. Environmentally Sensitive Lands Policies and Ordinances 

Policies in county/regional plans that emphasize conservation of environmentally sensitive 
lands are encouraged, and can be translated into ordinances that prevent development of 
those resources within a planning area.  Environmentally sensitive lands are those with 
critical resources such as: floodplains, riparian zones, rivers and streams, wetlands, springs 
and seeps, steep slopes, and known crucial wildlife habitat and movement corridors.   

 
4. Wildlife Reference Maps 

Many county and regional plans will include maps of land use zoning and planned roads and 
trails, among other existing and future land uses within the planning area.  Maps are useful 
tools in county and regional plans because they help guide specific types of development in 
appropriate locations, and they help users identify where issues may arise based on proposed 
changes in land use.   

 
Wildlife species and habitat reference maps can be used alongside other planning maps.  If 
community planners and project developers know ahead of time that a proposed land use has 
the potential to negatively impact a wildland block or corridor (see above), they can identify 
the steps necessary to avoid and mitigate their potential impact.  County and regional plans 
can also authorize the use of these wildlife reference maps in the planning and zoning 
decision-making process to regulate those impacts to wildlife (see Conservation Lands 
System, below).    

 
In addition to the steps listed above for identification of species and habitats within planning 
areas, planners should also contact Regional Arizona Game and Fish Department offices for 
additional area-specific information on wildlife, habitats, and corridors for incorporation into 
planning maps.  Contact information can be found at: 
http://www.azgfd.gov/inside_azgfd/agency_directory.shtml  
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5. Zoning Designs to Conserve Wildland Blocks 
The long-term viability of Arizona’s wildlife depends on appropriate placement and planning 
of development.  The Arizona Game and Fish Department (Department) encourages 
communities to guide development along available and planned infrastructure, utilities, and 
services, balanced with the available water supply.   

a. Design wildlife corridors through developing communities to maintain 
connectivity between wildland blocks.  Wildlife reference maps that identify 
wildland blocks and corridors can assist with zoning decisions.  Coordination with 
the Department will also help ensure that wildlife corridor design and placement 
will be beneficial to local wildlife. 

b. Avoid disconnected or spot development outside infrastructure corridors to avoid 
fragmentation of otherwise contiguous wildland blocks.   

c. Encourage infill development within already urbanized zones.   
d. Encourage a decreased intensity of land use as you move away from growth 

corridors, where low-density residential is the last development at the interface of 
wildlife wildland blocks.  This zoning design creates a gradient or buffer effect 
between intensive human uses and wildlife.  Development within growth 
corridors has the least impact to wildlife when it follows an integrated 
conservation design, described in #6 below. 

 
6. Integrated Conservation Design  

County and regional plans can also use policies to encourage creative planning and 
development that minimizes the loss of wildlife habitat and environmentally sensitive areas.  
These policies typically involve the incorporation of open space into development design.  
Ideally, these open space areas connect to larger wildlife corridor systems or protect 
environmentally sensitive lands such as wetlands, riparian areas, or steep slopes.  Though 
implemented at the project scale, we encourage communities to recognize and describe these 
tools at the county/regional plan level to pave the way for their usage.   

 
a. Clustering 

This approach involves clustering development on a portion of the property that is 
less environmentally sensitive and allows the same net density that would be 
permitted with a conventional grid design under the existing zoning.  

i. Clustering can be implemented through zoning ordinances that 
specifically allow clustering, or 

ii. By amending existing zoning ordinances to allow clustering without a 
zone change. 

iii. When a cluster approach is combined with the specification of building 
envelopes (designated spaces where structures are permitted), the land 
surrounding each site plus all other undeveloped land can be held in 
common by all owners for wildlife conservation purposes. 
 For an Arizona community example, see Coconino County’s 

Planned Residential Development Zoning Ordinance: 
http://www.coconino.az.gov/uploadedFiles/Community_Developm
ent/Section13.pdf. 
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b. Transferring Development Rights (TDR) 
This approach is another means of protecting highly sensitive wildlife wildland 
blocks and corridors in your planning area. It allows area sending property owners 
to realize an economic benefit from their property without having to develop the 
entire property.  It also allows receiving area property owners to develop at 
densities greater than is permitted under the existing zoning. TDR programs can 
be implemented through direction provided in the county/regional plan, and then 
followed by development of a new ordinance.  

 
• For an Arizona community example, see Pima County’s Transfer of 

Development Rights (TDR) Program:  http://pimaxpress.com/planning/ 
 

c. Density Bonus 
An incentive-based approach where density of a developed area increases 
proportionately with every increase in area set aside for open space.  Again, this 
type of approach is typically implemented via ordinance but is good to recognize 
at the county/regional plan level in order to ensure consistency in planning. 
 

• For an Arizona community example, see Cochise County’s Subdivision 
Regulation 603:  Residential Conservation subdivision that awards a 30% 
density bonus to subdividers willing to dedicate 50% of their land for 
permanent open space 

 
7. Conservation Acquisition and Easement 

Perhaps one of the simplest and best ways to ensure wildlife habitat connectivity at the 
community scale is through purchasing lands in fee simple to set aside for conservation.  
Many Arizona communities have passed voter-approved bonds and initiatives that generate 
funds for the purpose of acquiring lands for public parks and natural open space.  
Recognition of this strategy in the county comprehensive plan or city/town general plan is 
an appropriate first step toward open space programs.  Incorporating wildlife habitat 
connectivity objectives into those open space programs is one of the most effective 
methods you can use to ensure development does not occur in areas where wildlife will be 
most sensitive to habitat loss. 

 
Rarely, however, do communities have the funds to purchase land in fee simple.  One 
alternative to fee simple purchase is the purchase or donation of conservation easements.  
Conservation easements allow landowners to retain their property and associated tax 
benefits, while restricting development rights in perpetuity.  Conservation easements are 
flexible and can be tailored to meet the needs of all parties involved.  In most cases, they 
are purchased for a portion of the land’s fair market value and a third party, such as a 
government agency or a nonprofit land trust, holds the easement.  Conservation easements 
are very effective tools for wildlife conservation, particularly on large ranchlands or in 
areas where wildlife habitat corridors pass through urbanizing areas. 
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Incorporating Wildlife Conservation into Community or 
Regional Transportation Plans 

 
Transportation planning can have very direct impacts to wildlife (Panayides, 2006).  As 
Arizona’s urban and rural communities continue to expand, an increasing network of roadways 
are being planned and constructed to accommodate population growth.  Where interstates are 
expanded and new highways are constructed, commercial and residential development is never 
far behind.  As transportation systems are expanded outward, impacts to important wildlife 
habitats and corridors can be significant. 
 
Roads act as barriers to wildlife, changing the physical landscape by altering hydrology and 
vegetation cover (1000 Friends of Florida, 2006-2007), and creating structures that some wildlife 
physically cannot cross over or under.  While road density may be a commonly used tool to 
measure impacts to wildlife, consideration should be given to the fact that road design and 
traffic volumes for any given area will have different impacts to different wildlife species 
(Irwin, 2009).     
 
To successfully design a transportation system that promotes human safety and minimizes 
impacts to wildlife, coordinate early and often with the Department and other wildlife 
stakeholders.  There are generally two opportunities to reduce the impacts of roads on wildlife:  

1. Modify current design and infrastructure of existing roads to accommodate wildlife 
passage (e.g. culverts, underpasses, overpasses, bridges) 

2. Proactively plan, design, and engineer appropriate infrastructure through planned roads, 
highways, and other roadway networks to allow larger mammals to safely pass.   

 
Efficient transportation planning can play a vital role in shaping where and how new growth 
occurs.  Evaluating the overall landscape for wildland blocks and corridors, coordinating with 
state & federal wildlife management agencies, and understanding how transportation plans can 
facilitate future development are all essential to reducing or avoiding potential impacts to 
wildlife and their habitats.  

Maintaining Wildlife Travel Corridors & Minimizing Habitat Fragmentation 
across Roads and Through Development 
 
Fencing can act as a barrier to wildlife when construction is done without regard or knowledge of 
specific wildlife in the area.  If fencing is necessary, it should be designed to allow for wildlife 
permeability, where appropriate and safe, and without compromising the intended use of the 
fence.  Fencing design and roadway infrastructure engineering must be considered concurrently 
to allow for wildlife passage and to minimize vehicle – wildlife collisions.  
 
One of the first steps a planner should take is to identify wildlife species, habitats, wildlife 
corridors and movement patterns of wildlife in the planning area. 
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1. Available Maps and Tools to Identify Wildlife Corridors  

• Arizona Wildlife Linkages Assessment at  
http://www.dot.state.az.us/Highways/OES/AZ_Wildlife_Linkages/index.asp 

• The Maricopa County Wildlife Linkages Assessment will be available in 2009.  
Additional County wildlife linkage assessments will be forthcoming. 

• Arizona Linkage Design Reports at http://www.corridordesign.org/arizona/  
• The Department is developing a Geospatial Planning Tool which will allow overlays of 

species, stressors, biodiversity hot spots, and infrastructure layers.  
• Road kill database – Arizona Game and Fish Department & Arizona Department of 

Transportation 
• Also see the ‘Wildland Block and Corridor Assessment for Your Planning Area’ 

section, above. 
 
2. Overarching Recommendations 

These are general recommendations for planners to consider, but each planning area is 
unique and will require specific guidelines be developed to ensure successful conservation 
efforts. 
• Fragmentation of wildland blocks or contiguous habitat should be avoided whenever 

possible.  If these wildland blocks must be fragmented, mitigate through the appropriate 
wildlife crossing structure (see ‘Integrating Crossing Structure Engineering Guidelines’ 
below). 

• Where multiple roads serve the same destination or population centers, consolidation of 
the roads should be considered to avoid further habitat fragmentation. 

• If new roads are built, remove/obliterate parallel roads and revegetate with native 
vegetation. 

• Proposed road designs within a community should be evaluated for both human safety 
and wildlife permeability. 

• Large/wide road medians present both an opportunity and threat to wildlife.  Wildlife 
(especially low flying birds and small mammals) attracted to habitat within the median 
may be at risk not only while crossing the roadway but also because of the possibility 
of becoming trapped between traffic lanes. 

• Use native vegetation for median and sidewalk/curb landscaping whenever possible. 
• When domestic livestock are not present, fences within the right-of-ways and/or within 

wildlife corridors should be removed.  
• Fencing can also be effective in guiding wildlife to safe crossing structures (funneling) 

along roadways to prevent crossing in unwanted areas. 
 
3. Roadway Fencing  

Fence wire spacing and type of wire (smooth or barbed) should be evaluated depending on 
wildlife species present.  Right-of-Way (ROW) fencing along roads should adhere to wildlife 
friendly fence design specifications which can be found at 
http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf.  

 
 

4. Integrating Crossing Structures: Engineering Guidelines 
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• Effective wildlife crossing structures can be designed to move wildlife over or under 
the road, based on the wildlife species affected, topography, linkage location, and 
habitat structure.  The websites given below provide information on these structures: 

http://www.azgfd.gov/hgis/pdfs/BridgeGuidelines.pdf 
http://www.azgfd.gov/hgis/pdfs/CulvertGuidelinesforWildlifeCrossings.pdf 

You can use road kill density information to establish appropriate crossing areas and 
types of crossing structure needed.  Contact the Arizona Game and Fish Department or 
the Arizona Department of Transportation for information on road kill. 

• Fencing can also be effective in guiding wildlife to safe crossing structures to prevent 
crossing in unwanted areas. 

• More guidelines, Best Management Practices, and general information about wildlife 
and roads can be found in Foreman et al. (2003), Bissonette and Cramer (2008), 
Ruediger and DiGeorgio (2007), and Beier et al. (2008). 

 
5. State and Regional Transportation Planning Information  

Transportation planning in Arizona can be initiated from a number of sources including the 
Federal Highway Administration, Arizona Department of Transportation, Counties, Cities, or 
public organizations.  It is important for planners to identify adjacent planning efforts to 
ensure consistency and an integrated and holistic approach to transportation planning 
and wildlife conservation.  General information on planning efforts within the State can be 
found on the various web sites (Appendix I).  

 
6. Regional Pedestrian/Bike Trail Systems 

Hiking trails and bike routes are excellent alternatives for people to move within or across 
their community and can have less of an impact on wildlife than new road development.  
Numerous regional trails have the potential to be connected to community trail systems.  
Trail systems through natural areas also can be excellent wildlife-watching routes, providing 
recreational and educational opportunities for community residents while generating 
economic benefits from visiting tourists. 

 
To minimize disturbance to wildlife, pedestrian/bike trial systems should be developed away 
from high quality or sensitive habitats (e.g. riparian areas, fawning/nesting sites, areas with 
special status species).  Other suggestions for minimizing disturbance to wildlife can include 
utilizing natural barriers such as trees or shrubs and the existing topography (Colorado 
Division of Wildlife, Colorado State Parks “Planning Trails with Wildlife in Mind” 1998, 
http://atfiles.org/files/pdf/Primer.PDF).  

 
The Arizona Department of Transportation’s Bicycle and Pedestrian Program website 
provides a wide variety of resources and information about biking and walking in Arizona.  
This website also contains 5-year plans for potential bike/pedestrian improvements.  
http://www.azbikeped.org 

 
7. Alternative Transportation (Bus, Rail) 

Alternative transportation allows commuters the ability to travel in and around rural and 
urban centers, and can provide an indirect benefit to wildlife by reducing the need for 
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additional roads, thus decreasing future habitat fragmentation.  A selection of alternative 
transportation plans and resources can be found at the websites below: 
• 2007 MAG Human Services Coordination Transportation Plan 

http://www.mag.maricopa.gov/pdf/cms.resource/HS_2007_Coordination-
Transportation-Plan53747.pdf 

• 2007 PAG Human Service Coordination Transportation Plan http://www.azdot.gov 
• Rural and Small Urban Regional Transportation Coordination Plans 

http://www.azdot.gov 
• Valley Metro (Bus/Light Rail/Rideshare) http://www.valleymetro.org/default.asp 
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Conservation Lands Systems / Open Space Programs 

A conservation lands system (CLS) is, in its simplest form, a set of lands (including water 
resources) managed or set aside for conservation purposes.  Some plans refer to this as an open 
space system or conservation reserve system.  It is up to the planning agency (usually a county or 
municipality) to develop a conservation objective and determine what management focus and 
strategy will be implemented within the CLS to best meet this objective.  A conservation 
objective could be as simple as preserving a viable population of a listed species or can be a 
complex and multipurpose conservation vision that applies to planning and zoning, open space 
acquisition, and regional transportation systems.  

 
One example of a CLS in Arizona is within Pima County.  To learn more about the Pima County 
CLS, visit http://www.pimaxpress.com/Planning/.   
 
Pima County describes their CLS as “designed to protect the biodiversity and provide land use 
guidelines consistent with the conservation goals of the Sonoran Desert Conservation Plan 
(SDCP)”.  The overarching purpose of the SDCP is to:  “Ensure the long-term survival of the full 
spectrum of plants and animals that are indigenous to Pima County through maintaining or 
improving the habitat conditions and ecosystem functions necessary for their survival”.  See 
www.pima.gov/sdcp for more information on the SDCP.  
  
A CLS identifies those components of the regional biogeography which are most important for 
conservation.  These lands may be in federal, state, or private ownership; therefore strategies for 
conserving these lands will vary.  Conservation can be achieved through a variety of means 
including acquisition of real property, acquisition of conservation easements, purchase or 
transfer of development rights, conservation based ordinances and guidelines, and 
intergovernmental agreements.  In most cases lands should be prioritized for their value to the 
conservation objective.  
 
In many cases a CLS will identify important historic or cultural concerns as well as scenic 
landscapes and natural areas important for human uses.  Pima County, for instance, recognizes 
working ranchlands as an important component of their CLS.  Preserving other historic and 
natural aspects of a landscape will also benefit wildlife. 
 
A CLS should be identified and implemented concurrent with the general or comprehensive 
planning process.  It is important that all stakeholders and the public be involved in the process 
to ensure the best possible plan and to gain community support.   This is especially true when the 
planning agency needs to gain public support for purchasing lands. 

Considerations for Conservation Lands Systems 
 
1.   Arizona Game and Fish Department Planning Tools 

The Arizona Game and Fish Department (Department) is in the process of developing 
various tools to help organizations plan for open space and conservation reserve systems. 
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The Department’s Areas of Conservation Priority model (ACP) is being developed using 
georeferenced datasets that reflect conservation planning priorities.  Using Geographic 
Information System (GIS) software, the Department used spatial analysis to model and 
identify areas of conservation priority.  The datasets developed in support of the ACP model 
can also be used in other models to address specific conservation questions as they arise.  For 
more information about the ACP model and datasets, please contact the Department at 623-
236-7734. 
 
The Arizona Wildlife Linkages Assessment is a multi-agency report which identifies 
important landscape connections on a statewide scale using expert opinion and multi-agency 
input.  The Arizona Wildlife Linkages Assessment provides a broad framework of wildlife 
linkages and wildland blocks that exist around the state.  It can be accessed online at 
http://www.dot.state.az.us/Highways/OES/AZ_WildLife_Linkages/assessment.asp.  The 
assessment document and map are the initial efforts to identify potential linkage zones that 
are important to Arizona’s wildlife and natural ecosystems.  While this is only the first step in 
a continuing process of defining crucial habitat connectivity areas, it provides an extremely 
valuable planning tool for community planners.  These linkages are going to be further 
refined at the County level, and 16 linkages have been modeled at the species level to 
identify the most valuable corridor areas within the identified statewide linkage 
(http://www.corridordesign.org/arizona/).  Please contact the Department’s Habitat Branch 
for further information at 623-236-7600. 

 
2.   Prioritization Strategies  

The planning agency’s conservation objective will determine which strategies are best for the 
CLS.  In most cases special status species will be a top consideration.  These will include any 
species listed under the federal Endangered Species Act, and may include non-listed species.   

 
When considering which species are most important to the conservation objective, the 
planner should consider the scope of the CLS and the scope of the plans to which it relates 
(e.g. the Pima County CLS relates to the Sonoran Desert Conservation Plan).  It may be a 
good strategy to focus on the highest priority vulnerable species, while examining the biotic 
community as a whole.  It is important to know how such focal species fit into the biotic 
community and how the local ecosystem functions.  It is useful to employ species experts and 
professional modelers to model potential outcomes of various alternative Conservation Lands 
Systems. 

 
In all cases it will be important to begin discussions with an interdisciplinary team of local 
experts.  The Department strongly encourages participation by U.S. Fish and Wildlife 
Service and Department officials. 

Habitat Conservation Plans (HCP) 
 
A Habitat Conservation Plan (HCP) is a landscape level planning tool, administered through the 
U.S. Fish and Wildlife Service (USFWS) that helps communities balance growth with 
conservation.  An incidental take permit is required when non-federal activities will result in take 
of threatened or endangered wildlife.  An HCP must accompany an application for an incidental 
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take permit.  The purpose of the HCP is to ensure there is adequate minimization and mitigation 
of the effects of the authorized incidental take.  The purpose of the incidental take permit is to 
authorize the incidental take of a listed species, not to authorize the activities that result in the 
take.  The USFWS must comply with the National Environmental Policy Act (NEPA) before 
issuing an incidental take permit.  Unless the proposed activities qualify for a categorical 
exclusion as a low-effect HCP, an Environmental Assessment (EA) or Environmental Impact 
Statement (EIS) must be prepared.  Although preparation of NEPA documents is the 
responsibility of the USFWS, the applicant usually prepares the draft NEPA document to 
expedite the process. 
 
More information can be obtained through the U.S. Fish and Wildlife Service at: 
http://www.fws.gov/Endangered/pdfs/HCP/HCP_Incidental_Take.pdf.  
 
Typically, federally-listed wildlife species that are present or have habitat within the focal area 
are covered under an HCP.  However, other sensitive wildlife species with the potential to be 
federally listed can also be covered.  Although federally-listed plants receive protection under the 
Endangered Species Act (ESA), the ESA does not provide take prohibitions for listed plants on 
non-federal lands.  However, the ESA requires that issuance of an HCP permit must not 
jeopardize any listed species; therefore, an HCP must address the effects of the permit on listed 
plants.
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Project Scale - Planning for Wildlife 
 

Project leaders can achieve the goal of responsible planning for wildlife at the project scale by 
incorporating wildlife planning into their site-specific projects while tiering to community and 
regional comprehensive plans including transportation plans and open space/conservation land 
system programs (see information provided in the Community Scale section above).  An 
effective approach to wildlife planning begins with the identification of the wildlife resources in 
need of protection, an assessment of important wildland blocks and connective corridors, and 
the incorporation of these critical wildlife components into the project plans. 

 
Species have specific habitat needs that can be addressed at the project level including shelter 
from the elements and predators, food and water, and materials and locations for nesting or 
raising young.  Some species require very specific conditions that exist in only a few localized 
sites, making it extremely important to identify species and associated habitat in your project 
area.  Private lands make up 18% of Arizona’s total area with concentrations near important 
resources for wildlife such as aquatic and riparian habitats, making private landowners key 
players in wildlife conservation. 

Wildlife Habitat Connectivity 
Knowing which wildlife species have crucial habitats and corridors in a project area is the first 
step in responsible development.  However, knowing how your plans fit into the landscape 
context is equally important.  Coordination between community planners and on-the-ground 
construction entities (e.g. developers, home builders, construction companies) is essential not 
only across roads, but also through human development to ultimately connect wildland blocks.  
 
For example, if two developers design adequate open space within their developments to 
accommodate wildlife habitat, it is the responsibility of the community planners that 
oversee the developers’ plans to make certain that the open space habitats “merge” if there 
is to be a true benefit to wildlife.  This is crucial when a wildlife corridor has been identified in 
an area.  Therefore, wildlife connectivity planning and coordination not only involves the roads, 
but also the developments between the wildland blocks. 
 
Conservation of wildland blocks and corridors can contribute to meeting the economic, 
recreational, social, and aesthetic needs of people.  Smart planning is the key to retaining 
connectivity between large wildland blocks and increasing the value of disturbed areas to 
both wildlife and people.  Striking the balance between the needs of people and the needs of 
wildlife is the essential element of responsible development. 
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Identifying Wildlife Resources in your Project Area 

The first step in protecting wildlife resources is to determine which species of conservation 
concern are in the area and what crucial habitats are required to sustain them.  There are several 
tools available to help project developers identify species and habitats within their project areas.  
In addition, the Arizona Game and Fish Department (Department) works directly with project 
planners to identify resources and incorporate conservation concepts into project documents and 
maps. 

Wildlife Species Identification 
 
Obtain a Species List: 

a. The U.S. Fish and Wildlife Service provides species information at a county level for all 
listed Threatened and Endangered Species http://www.fws.gov/southwest/es/arizona/.  

b. The Department also provides wildlife lists by county and by species.  
http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml.   

c. The Department also has a Geographic Information System (GIS) tool – The Online 
Environmental Review Tool (http://www.azgfd.gov/hgis/) from which you can obtain a 
special status species list.  Keep in mind that this online tool generates lists primarily for 
smaller scale planning efforts.  

 
Sensitive Wildlife: Special Status Species 
Below are specific guidelines to be applied when a project may adversely impact the following 
species:  
 
Sonoran desert tortoises 
The Department has developed guidelines to reduce potential impacts to desert tortoises, and to 
promote the continued existence of tortoises throughout the state.  Sonoran desert tortoises 
(which occur south and east of the Colorado River) encountered in a project site should be 
moved out of harm’s way to adjacent appropriate habitat.  Department guidelines for handling 
Sonoran desert tortoises can be found at http://www.azgfd.gov/hgis/guidelines.aspx  Note:  
These guidelines do not apply to the Mojave population of desert tortoises (north and west of 
the Colorado River).  Mojave desert tortoises are specifically protected under the Endangered 
Species Act, and any potential disturbance of Mojave desert tortoises or their habitat requires 
consultation with the U.S. Fish and Wildlife Service. 
 
Western burrowing owl 
Over the past 50 years, most burrowing owl populations have experienced declines throughout 
their range in North America.  Burrowing owls are found in desert and grassland areas of 
Arizona where urbanization and other human activities are occurring.  Burrowing owls are active 
during daylight hours, and use underground burrows for nesting and escape cover.  The use of 
burrows makes them susceptible to impacts from ground disturbing activities, and their presence 
often goes undetected on a project site until ground disturbance is imminent.  The Department 
has developed a set of guidelines for when burrowing owls are encountered in a project area.  
http://www.azgfd.gov/hgis/guidelines.aspx 
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Measures should be taken to avoid, minimize, or mitigate impacts to all special status species 
occurring in or near your project site.  We encourage you to work with the Department to 
identify those site-specific measures. 
 
Crucial Habitat Identification 
Project developers should work with biological consultants to identify crucial habitats within and 
adjacent to the project area.  There are many resources and identification books available to 
assist in your planning efforts to identify habitats within planning areas including Brown, D. E., 
and C. H. Lowe (1980).  
 
The Crucial Habitat Types and Conservation Recommendations are the same as for those listed 
in the Community Scale Planning Section above.  There are, however, finer scale issues that 
arise in Project Planning. 

 
• Large Trees & Snags 

Standing dead trees (snags) are considered an integral habitat component of cavity-nesting 
birds and other wildlife (e.g., snag associated insects, bats) in the conifer forests of the 
southwestern United States.  Some 85 species of North American birds construct nests in 
snags, or nest in natural cavities, or woodpecker-excavated holes in snags.  Snags also serve 
as nesting and perching platforms for numerous raptor species.  The tree species, size, bark 
retention, and condition influence the value of a snag as wildlife habitat.  Removal of snags 
has been linked to declines in both diversity and density of cavity-nesting birds and tree 
roosting bats in southwestern forests. 

 
Conservation Recommendation  
• Preserve large trees and snags for wildlife. 

 
Caves and Mine Shafts 
 
Caves and mines provide stable conditions of temperature and humidity, making them ideal 
maternity and hibernation roosts for bats.  Bats are an integral part of the natural 
environment.  They undertake a range of important ecological functions which include the 
control of nocturnal insects (some of which are agricultural pests or annoying to people), and 
the pollination of agaves and other native plants.   
 
Bat populations have been declining at an alarming rate in recent years.  The causes of this 
decline are destruction of habitat, pesticides, and disturbance.  Loss of roosting and foraging 
habitat has resulted from reservoir construction, watershed development, forest conversion, 
urbanization, and cave commercialization. 
 
Conservation Recommendation  
• Protect caves and mines in your planning area by avoiding development around these 

features and incorporating them into open space.   
• The Department recommends surveying for the presence of bats in all caves and mines in 

the planning area where development will occur.   
• Do not backfill any caves or mines where bats are present.  The Department recommends 

installation of a bat gate to provide protection for the bats and reduce any hazards the 
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mine or cave may have to the public. Examples of successful bat gate projects can be 
found at:  

 http://www.batcon.org/index.php/conservation/topics/bats-a-mines/subcategory/89.html 
 

Canyons, Ridgelines, and Mountain Foothills  
 
Large cliff areas and rocky hills are important nesting and roosting sites for a number of 
Arizona’s bird species.  The natural ledges and crevices found in cliff faces provide many 
raptors, such as peregrine falcons, with safe nest sites along with excellent vantage points for 
locating prey. 
 
Arizona’s deer populations, and therefore Arizona’s large predators, are most common in 
canyons and mountain ranges throughout the state. Mountain lion and black bears use these 
steep areas for hunting, travel, and raising young.  While mountain foothills and canyon rims 
provide scenic views that many desire for their own backyard, these are the places where 
dangerous interactions between people and predators are most common.   
 
Conservation Recommendation  
• Avoid development in canyons, mountain foothills, and along ridgelines to protect habitat 

for raptors and large predators and to reduce the potential for human-wildlife conflict.  
 
Wildlife Corridors 
Wildlife corridors are the connections between wildland blocks that facilitate wildlife movement 
between areas (see the “Wildland Block and Corridor Assessment’ section, above).  Corridors 
are critical for wildlife with large-area requirements, those species that migrate seasonally, and 
for all wildlife to maintain genetic diversity.   
 
Corridor width requirements vary by the species that use them.  For example, a flat-tailed horned 
lizard may not require a corridor as wide or as long as what might be needed for a black bear to 
pass safely between wildland blocks.  By planning corridors for those wildlife species with the 
largest width requirements, you can assume that you have provided the appropriate corridor 
width for most if not all of the wildlife species in your project area.   
 
Project developers should work with community planners and the Department to identify wildlife 
corridors in the vicinity of their project.  Project developers and community planners should 
check with adjacent planned or existing developments to ensure open space designs “merge” 
well enough to provide wildlife habitat connectivity.  If projects are located adjacent to a natural 
area already protected in public ownership, design your project’s open space contiguous with the 
protected area. 
 
So what makes a wildlife corridor?  Streams, washes, canyons, and mountain ridges are some of 
the most frequently used landscape features for wildlife movement.  Among these, riparian 
corridors are crucial because they house the highest wildlife diversity and yet are among the 
rarest landscape features in Arizona. 
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Commercial/Industrial Land Uses 

Pollution Discharge Permitting & Stormwater Management 
NOTE: Pollution discharge and stormwater management is regulated by federal, state, county, municipal, 
and local governing bodies.  Please ensure compliance with all laws and ordinances in your area. 
 
“Stormwater has been identified as a major source of pollution for all water body types in the 
United States, and the impacts of stormwater pollution are not static; they usually increase with 
land development and urbanization” (US Environmental Protection Agency Publication 841-F-
07-006, December 2007).   
 
Typical pollution sources can include oils and gas from vehicles on roads, parking lots and 
driveways, fertilizers, pesticides, pet waste, soap/cleaning agents, and general soil erosion (US 
Environmental Protection Agency, 1995).  If stormwater runoff and pollution is not controlled, it 
can have negative impacts to fish, wildlife, and other species dependant on riparian/wetland 
habitats. 

General Guidelines for Managing Stormwater Runoff for Wildlife Benefits 
• Planning stormwater runoff in a development should attempt to keep stormwater discharge at 

the same rate as it was prior to the development. (U.S. Environmental Protection Agency, 
2008).  Given the potential impacts to wildlife from untreated stormwater discharge, 
preventing excess runoff pollution could greatly benefit downstream wildlife and wildlife 
habitats.  

• Typical stormwater conveyance includes hard infrastructure such as curbs, gutters, and pipes.   
Planners should consider the use of porous or semi-porous landscape materials (to the 
greatest extent possible), various topographic with vegetation, and infiltration/retention 
basins throughout the development to promote the infiltration of stormwater runoff back into 
the ground.  This not only keeps pollutants from entering a natural waterway, but the ground 
also acts as a natural filter to enhance water quality for wildlife downstream. 

• Water harvesting techniques not only reduce water needs for landscape irrigation, but also 
provide a temporary water source for wildlife and native vegetation. 

• Avoid above-ground retention basins on properties adjacent to roads.  Introducing standing 
water, and the increased vegetation production in the basins, can and will attract wildlife to 
the roadside.  This is concern not only for wildlife, but also for human safety associated with 
vehicle/wildlife collisions.  

• Design and vegetate stormwater retention basins with varied tree canopy cover, shrubs, and 
grasses to provide diverse habitat for local native wildlife.  Keep the water depth relatively 
shallow and use gentle sloping shorelines.  This will promote greater vegetation development 
on the shoreline and reduce erosion and sediment deposition into the basin.  Another feature 
that enhances the area for wildlife is an irregular shoreline (Minnesota Pollution Control 
Agency 2002).   
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Trash/Waste Containment 
Wildlife, especially in an urban setting, can develop an affinity or dependence on human garbage 
or waste products.   This can also alter the behavior of wildlife and eliminate the fear of humans 
in some species.  When wildlife becomes accustomed to trash or garbage as a food source, this 
can lead to unwanted wildlife/human conflicts.        
• Place trash in the appropriate receptacle and lock it to prevent wildlife from opening it. 
• Keep trash receptacles in a fenced area, or in an enclosed location.  To prevent birds and 

animals from getting to the area from above, install a roof structure or fencing.  
• In bear country, use an approved bear proof trash receptacle. 

http://www.azgfd.gov/w_c/urban_bear.shtml 
 

Landscaping 
Using native vegetation for landscaping in a developed area can provide many benefits to wildlife 
in the urban setting.  Wildlife that have adapted to an urban environment quickly utilize any 
available habitat for food, cover, and shelter.  Using native vegetation landscaping within your 
development not only provides a micro-habitat for wildlife, but if done consistently throughout 
the community, can provide “mini-corridors” that the animals can use to take care of daily needs 
This would include areas between the sidewalk and the building and the medians in parking lots.   
 
• Typically when an area is ready to be developed, the entire area is graded flat and 

constructed from the ground up.  When possible, designate building envelopes where ground 
disturbance is allowed and otherwise leave the natural vegetation and topography intact in 
areas where development will not take place. 

• While some city or county ordinances may require trimming and pruning landscape for 
aesthetic and safety purposes, try to keep vegetation as robust and natural as possible 
(especially in larger, undeveloped areas) to allow wildlife to use the vegetation available.   

• For information on landscaping for desert wildlife please visit a Department office or visit 
the Department’s website: http://www.azgfd.gov/w_c/urban_wildlife.shtml. 

• A general guide for the planning, design, and implementation of schoolyard habitats can be 
downloaded from http://www.azgfd.gov/i_e/ee/resources/books/schoolyard_habitat.pdf. 
Concepts for using native landscaping in flood control areas can be found in “Landscape 
Design Themes Handbook: Guidelines for Identification and Selection of Landscape Design 
Themes for Applications to Flood Control Projects” – Flood Control District of Maricopa 
County, July 27, 2007. 

Water Resource Management – Grey Water Use, Conservation 
NOTE: All water resources and water quality issues are managed and/or administered by state, county, 
municipal, or local water authorities.  If water resources are used in or for your development, please ensure 
compliance with all laws and ordinances in your area.  

General Guidelines for Using Recycled Water to Benefit Wildlife 
• Recycled water can be used to create riparian areas, wetlands, and aquatic habitat for wildlife 

on a development site.  These areas provide water, food resources, and nesting habitat for 
waterfowl and other birds.  These areas are also an excellent place for viewing wildlife.   
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• Wastewater that is treated and discharged into a natural water course has the potential to 
benefit aquatic wildlife and riparian habitats downstream of the development.  However, any 
water discharged must meet all Federal and State water quality standards. 

• Water conservation throughout Arizona is important because of the arid nature of the State.  
Impacts from prolonged drought, climate change, and increased ground water and surface 
water use from expanding human populations place additional strains on the ecosystem and 
our available water resources.  Increased and inefficient water use in rural and urban 
developments can also divert these resources from away from wildlife. 
Recommendations 

  Conserve water on your property by watering landscaping and vegetation directly 
via drip or soaker hose, rather than using a sprinkler system.  This can help to 
reduce evaporation, and increase water infiltration and watering efficiency 
(National Wildlife Federation, 2006-2008). 

  Use mulch in landscaped areas to retain soil moisture and maintain vegetation 
health. 

  Utilize grass swales or porous walkways to increase water infiltration and reduce 
runoff (Goo, 1991). 

  Avoid unnecessary water features such as fountains and waterfalls as they have 
high rates of evaporation. 
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Residential Land Uses 

Residential land uses can avoid and minimize their impacts to wildlife with good planning.  
Planning is best done with thorough coordination between the community planners and the 
project planners.  Residential development can be permeable to wildlife with creative design that 
incorporates natural open space.  A few of the tools that communities and developers can use are 
described below. 

Integrated Conservation Design 
Integrated Conservation Design typically involves a shift away from conventional grid 
development design, where developers can increase the intensity of land use on a portion of their 
property while conserving the remainder of the property as open space.  Ideally, these open space 
areas within developments connect to a larger wildlife corridor system or protect 
environmentally sensitive lands.   The best ways to ensure open spaces remain as undeveloped 
natural areas for wildlife is to donate a conservation easement on those lands to the county, city, 
or town in which your development resides.  Otherwise, stipulate the allowable passive 
recreational uses of your open space within the Codes, Covenants, and Regulations (CC&Rs) for 
your development’s Homeowners Association.  The process for developing a property using an 
integrated conservation design method can vary, but some of the approaches are provided below 
and in the Community Scale Planning section above. 
 
1.   Clustering 

This approach involves clustering development on a portion of the property that is not 
environmentally sensitive and allowing the same net density that would be permitted with a 
conventional grid design under the existing zoning. 
 
When a cluster approach is combined with the specification of building envelopes 
(designated spaces where structures are permitted), the land surrounding each site plus all 
other undeveloped land can be held in common by all owners for wildlife conservation 
purposes.  The ability to use clustering depends on the authority and flexibility within local 
land ordinances, so you will need to coordinate your project with your community planners. 

 
2.   Gradient Density 

Similar to clustering, this approach allows the same net density that would be permitted with 
a conventional grid design under the existing zoning but allows for variation in lot size.  This 
variation in lot size allows you to focus your highest residential densities toward the center of 
your development, and then create a gradient of decreasing densities out from the project 
center toward the open space.  Low-density residential developments can be more permeable 
to wildlife use and movement, and provide a safer buffer between high-density residential 
development and the wildlife that respond negatively to urban land uses. 

 
3.   Transferring Development Rights (TDR) 

This approach requires your county, city, or town to have passed a TDR ordinance.  Check 
with your community planner to determine if this is an option for you.  TDR allows sending 
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area property owners to realize an economic benefit from their property without having to 
develop the entire property, while allowing receiving area property owners to develop at 
densities greater than is permitted under the existing zoning.  To transfer development rights 
to or from your development property, you must have a willing sender or receiver and you 
must have concurrence from your local government through the planning and zoning process.  
This can be an effective tool to reduce wildlife impacts in sensitive areas while allowing 
more intensive land uses in areas with fewer wildlife issues. 

 
4.   Density Bonus 

An incentive-based approach where density of a developed area increases proportionately 
with every increase in area set aside for open space.  Again, this type of approach requires 
going through your community’s planning and zoning process. 
 
• Consider landscape context – public/private partnerships to stitch adjacent habitats 

together 
• Conservation Based Design Ordinances (allowing higher density development on a 

portion of the project in exchange for open space easements on the other portion of the 
property) 

• Environmentally Sensitive Lands Ordinances (protecting wetlands, caves, riparian areas, 
etc.) 

• Open space easements.  Better dedicated to the County/City, but ok if part of the Codes, 
Covenants, and Regulations (CC&Rs). 

• Open space designs that agree with focal species priorities from Conservation Lands 
System/Open Space/HCP priorities  

 
5.   Stormwater Management 

a. Designation of floodways 
In areas of urban development, stormwater is typically directed to the street curb and then 
transferred to a retention basin or to the nearest natural drainage.  When the development 
is being planned, take advantage of the natural topography, vegetation, and existing 
drainage areas for stormwater management.  Designation of drainage areas on the 
property not only help retain water on site for wildlife and vegetation use, but they could 
also serve as the first step in preventing polluted stormwater runoff from entering natural 
drainages or streams.  See the General Guidelines for Managing Stormwater Runoff for 
Wildlife Benefits section of ‘Commercial/Industrial Land Uses’ for more information. 

 
b. Retention Basins 

Planning stormwater runoff in a development should attempt to keep stormwater 
discharge on the property at the same rate as it was prior to the development.  Given the 
potential impacts to wildlife from untreated stormwater discharge, preventing excess 
runoff pollution could greatly benefit downstream wildlife and wildlife habitats.  
 
Typical stormwater conveyance includes hard infrastructure such as curbs, gutters, and 
pipes.   Planners should consider the use of porous or semi-porous landscape materials, 
varied topography, and vegetation throughout the development to promote the infiltration 
of stormwater runoff back into the ground.  This not only keeps pollutants from entering 
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a waterway, but the ground also acts as a natural filter to clean the water as it reaches 
groundwater to enhance water quality for wildlife. 
 
Water harvesting techniques not only reduce water needs for landscape irrigation, but 
also provide a temporary water source for wildlife and native vegetation. 
 
Within developments, avoid above-ground retention basins adjacent to roads.  
Introducing standing water, and the increased vegetation production in the basins, can 
and will attract wildlife to the roadside.  This is a concern not only for wildlife, but also 
for human safety associated with vehicle/wildlife collisions. 
 
Design and vegetate stormwater retention basins with varied tree canopy cover, shrubs, 
and grasses to provide diverse habitat for local native wildlife.   
 
Rain barrels are helpful in slowing runoff velocities off rooftops and can be enforced 
through Homeowner Association Codes, Covenants, and Regulations. 
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Human/Wildlife Interface 

Living with Urban Wildlife, Landscaping for Desert Wildlife 
Wild animals venture into areas where people live in search of food and other resources they 
need to survive.  With proper landscaping, people can enjoy wildlife watching in their own 
communities and prevent wildlife encounters that involve conflict.  The Arizona Game and Fish 
Department (Department) provides information to the public and to landscape planners on living 
with wildlife and planning landscaping for desert wildlife at 
http://www.azgfd.gov/w_c/urban_wildlife.shtml. 
 
The best way to prevent problem wildlife encounters is by keeping wildlife out of homes, 
buildings, and yards.  Here are some tips: 
• Do not feed wildlife! 

Do not feed wildlife.  Feeding songbirds is okay, but be aware that it may attract other 
animals.  Keep bird food clean and dry, and place bird feeders where they are not 
accessible to other wildlife.   

• Close holes. 
Close holes around and under your home's foundation to discourage homesteading.  Bury 
wire mesh 1 to 2 feet deep in places where animals might gain access. 

• Seal cracks. 
Seal all cracks and holes larger than a ¼-inch in diameter to keep out rats, mice, bats and 
snakes. 

• Keep garbage sealed. 
Store garbage in metal or plastic containers with tight-fitting lids.  Keep cans in a garage 
or shed and put trash out only when it is scheduled to be picked up. 

• Keep pet food inside. 
If you have a pet door, keep your pet's food in the cupboard or refrigerator. 

• Mark windows. 
If birds fly into windows, mark them with strips of white tape or raptor silhouettes.  

• Fence gardens. 
Fence gardens and cover fruit trees with commercially available netting. 

• Screen chimneys and vents. 
Keep dampers closed to avoid 'drop-in' guests.  Chimney tops should be screened from 
February to September to prevent nesting. 

• Keep cats indoors. 
Scientists estimate that free-roaming cats kill hundreds of millions of birds, small 
mammals, reptiles and amphibians each year.  Keeping your cat indoors will also help 
your pet remain healthy and safe from disease, predation, and vehicle dangers. 

Fencing to Buffer Natural Areas from Urban Areas 
 
Fencing may be necessary in the natural-urban interface to accomplish the following functions: 
• Control or restrict pet and human access (e.g. fencing, signage). 
• Reduce the chance of nuisance wildlife from entering urban/residential areas. 
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• Reduce attractions for pets and attractions for urban-tolerant wildlife species within the 
natural areas (e.g. cat feeding stations, open trash containers that attract nuisance wildlife). 

• Allow limited and controlled recreational use in appropriate locations and restrict existing 
uncontrolled recreational uses (e.g., hiking, mountain biking, off-highway vehicle use, off-
leash dog walking) that currently take place in sensitive habitats. 

• Minimize disturbance (e.g. noise, glare) from adjacent land to wildlife species. 
• Provide areas for public education and interpretation of the preserves’ natural resources in 

order to generate local support. 
• Provide an aesthetically appealing visual transition between development and open space, 

allowing people to see into the natural area, encouraging a sense of ownership and 
stewardship. 
 

A fundamental objective of the urban-wildlife interface design should be reduction of the 
unwanted movement of animals and plants between the natural area and adjacent developed 
areas.  The creation of a physical barrier between these two habitats is the most basic element of 
achieving this objective.  Fencing should be designed to exclude undesired species from the 
preserve and prevent target species from leaving the preserve.  
 
The design and installation of fencing are intimately connected with the design of proposed 
developments.  For example, positioning dwelling units and infrastructure nearest the street, 
while leaving the rear portion of the lots undeveloped and using a sound, approved fence 
separating the development from the natural area, might be the most desirable design solution.  
While this approach reduces some of the risks of roadways immediately adjacent to the preserve 
and can reduce development-related disturbances (e.g., lighting, noise), it is dependent on long-
term owner compliance with and maintenance of prescribed design features (e.g., drainage 
patterns, species selected for landscaping, upkeep of appropriate fencing design and materials). 
 
The Department encourages management authority of natural areas within residential 
subdivisions be retained by the project developer or Homeowner’s Association.  This will ensure 
fences adjacent to natural areas are properly monitored and maintained; landscaping is monitored 
for usage of appropriate species; drainage infrastructure is monitored and maintained according 
to desired specifications.   
 
Fencing Guidelines 
Fencing is typically used around individual homes along property lines and along subdivision 
boundaries.  While fencing can be useful to exclude certain nuisance wildlife species from 
entering subdivisions or individual properties, often times the result is loss of wildlife habitat, 
movement corridors, and entrapment/entanglement.  The selection of fencing type and location 
is extremely important and will determine how it will affect wildlife. 
 
Containment Fencing (inclusion) is designed to keep domestic animals in, and is used for cattle, 
horses, goats, sheep and other livestock, and for containment of pets or small children.   This 
fence type can be particularly important for containing domestic dogs.  Containment fencing is 
recommended around building envelopes of residential properties, but should be avoided on 
property perimeters of larger lots. 
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Exclusion Fencing is designed to keep wildlife out.  Each species may require different fencing 
designs and types, and many can be used for multiple species with similar habits and ability.  
The principle that should be followed for exclusion fencing on a property is to allow wild 
animals to use as much of your property as possible, and restrict them only from your designated 
building envelope or “living space”.  This provides for broad wildlife corridors and large areas of 
connected habitat.  For corridors, you want as large an area as you can supply, and many paths 
and smaller corridor units can add passage choice and reduce predation by those species that 
learn quickly where game trails, fencing, and other features are that will aid their feeding 
strategy.  In order to keep wildlife out, most exclusion fences must be at least 8 feet tall.  Be 
aware that this fence height is above most county/city standards and may require a zoning 
waiver. 
 
The Department provides additional information on wildlife fencing guidelines on our website at 
http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf  

Nature Hiking/Biking Trails within Development and Connection with 
Regional Trails 
 
There are many benefits of trails and greenways.  They make our communities more livable, 
replace greenhouse-gas emitting modes of transportation, improve the economy through tourism 
and civic improvement, preserve and restore open space, and provide opportunities for physical 
activity to improve fitness and mental health.  They can also provide wildlife-viewing 
opportunities and reduce pressure on expanding vehicular transportation systems that have 
impacts to wildlife and their habitats. 

 
Economic and Community Values 
Trail systems help preserve a distinctive and slower paced or "rural" atmosphere.  Trails and 
open spaces can offer developers and property owners higher property values.  Some 
communities report that their trails attract recreational tourist dollars and become opportunities 
for business development such as outdoor stores, equestrian centers, and bed and breakfast 
places along extended routes.  Around shopping areas or business parks, trails can enhance the 
way that space is used, integrating recreation and respite opportunities, inviting moments of 
pause and renewal amid the hectic pace of such urban places.  Colorado State Parks provides a 
good reference at http://atfiles.org/files/pdf/Primer.PDF. 
 
Recreational trails can be a useful feature incorporated into the urban-wildland interface.  A 
recreational trail along an urban boundary provides public access to open space while 
minimizing the adverse effects of this access on sensitive biological resources that might occur 
nearby.  
 
Recreational trails can easily be combined with other interface elements such as wildlife-
exclusion fencing, drainage controls, and firebreaks.  Interpretive signs placed along recreational 
trails can inform the public about the adjacent preserve or natural area and create a sense of 
ownership and stewardship among local residents.  These residents can then serve as informal 
patrols for the project developer or Homeowner’s Association to help ensure that resources are 
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protected.  Trails through particularly sensitive areas can be designed to minimize impacts 
through the use of boardwalks, bridges, or raised platforms. 
 
Buffering vegetation can be effectively used adjacent to trails to serve as a physical and visual 
barrier between the trail and the preserve or natural area.  For example, native drought-tolerant 
and fire-resistant shrubs could be planted between a trail and a low barrier fence to discourage 
entry into sensitive areas alongside trails.  
 
Trails provide convenient access for people to enjoy viewing wildlife, experience local wildlife 
habitats, and encourage stewardship for the local environment that might otherwise be lost.  
Good trails reduce environmental degradation, promoting care and appreciation instead.  Urban 
trails are increasingly convenient and provide for a much larger base of community participation 
than trails located in wildlands.  Through signage and educational interpretation, trails are a 
device for expanding awareness of environmental values, wildlife, and geologic features.  Urban 
trails are linear parks - taking parks to people in ways that enhance a sense of community 
participation and real connection to nature. 
 
This website is a great resource for development and management of trails: 
http://www.americantrails.org/resources/index.html  

Lighting 
 
“Ecological light pollution” affects wildlife at the individual, community, and ecosystem level 
through “direct glare, chronically increased illumination, and temporary, unexpected fluctuations 
in lighting” (Longcore and Rich 2004).  A form of this pollution is known as “sky glow,” and 
results from the accumulation of various artificial lighting sources, creating a glow that is 
reflected back to earth (Longcore and Rich 2004).  The glow is naturally more pronounced near 
urban and other well-lit areas, but can also affect wildlife outside the city.  Ecological light 
pollution stems from a wide variety of lighting systems, each of which is in use worldwide 
throughout the day and night. 
 
Effects on Wildlife 
The effects of ecological light pollution are widespread.  They include disorientation from and 
attraction to artificial light, structural-related mortality due to disorientation, and effects on the 
light-sensitive cycles of many species. 
 
Disorientation 
Exposure to artificial light can create problems for species adapted to using light- or the absence 
of light- to aid in orientation.  In these cases, ecological light pollution may interrupt natural 
behaviors, expose individuals to higher predation levels, or disrupt navigational abilities. 
 
Nocturnal frogs are especially vulnerable to the effects of artificial lighting. A study conducted 
by Buchanan (1993) suggests that any exposure to artificial light impedes the ability of nocturnal 
frogs to locate and capture prey.  This is probably due to their inability to adjust their eyes to new 
light levels quickly, a process that can take anywhere from minutes to hours (Cornell and 
Hailman 1984). 
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Many predatory birds and reptiles, usually active only during the day, will forage at night under 
artificial lights (Longcore and Rich 2004).  Prey species may suffer adverse affects as a result of 
this foraging shift over time. 
 
Light-sensitive Cycles 
Many species of wildlife operate specific internal cycles or rhythms that help them determine 
when to initiate foraging, migratory or reproductive behavior.  The addition of artificial light to 
the nighttime environment disrupts the precision of these cycles, thus modifying behavior. 
 
For example, American robins exposed to high levels of artificial light will initiate their morning 
songs significantly earlier (in relation to the onset of dawn) than those exposed to less light, 
sometimes up to 100 minutes earlier (Miller 2006). Prolonged singing could result in higher 
energy demands, greater predation risk, or disruption of normal feeding cycles. 
 
Recommendations 
Alternatives to the current lighting systems are often surprisingly simple.  
• Eliminate all bare bulbs and any lighting pointing upward. This is especially true for 

decorative lighting, and would reduce contributions to overall light pollution.  
• Use only the minimum amount of light needed for safety.  
• Use narrow spectrum bulbs as often as possible to lower the range of species affected by 

lighting.  
• Shield, canter or cut lighting to ensure that light reaches only areas needing illumination. 

This will significantly reduce sky glow.  
• Light only high-risk stretches of roads, such as crossings and merges, allowing headlights to 

illuminate other areas.  Where possible, use embedded road lights to illuminate the roadway. 
• In Flagstaff and Coconino County, the desire to maintain dark skies for the Flagstaff Naval 

Observatory and Lowell Observatory has led to city and county ordinances protecting dark 
skies.  These ordinances have coincidentally offered wildlife relief from the negative impacts 
of light pollution.  For more information visit http://flagstaffdarkskies.org/. 

• All new developments should use the latest management technologies so that continued 
growth and expansion leads to no increase in the impact of light pollution (Salmon 2003).  
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Glossary 
 
Biodiversity – The variety of species found in an area 
 
Biodiversity hot spots – Areas where the number of species is high 
 
Biogeography – The combination of physical features and animal and plant distributions in an 
area 
 
Cienegas – Areas where the soil is moist year round 
 
Connectivity – The absence of barriers to wildlife movement between wildland blocks. 
 
Conservation Easements – Legal agreements that restrict uses of land to those compatible with 
preservation of the existing natural community 
 
Corridors – Pathways with no or few barriers to a focal group of wildlife species, connecting 
one or more wildland blocks 
 
Crucial Habitats – Places whose preservation has been judged by wildlife professionals as 
necessary to prevent unacceptable declines, or facilitate future recovery of important wildlife 
populations   
 
Ecologically Diverse – A measure of the variety of ecosystems in a given area 
 
Ecosystem – The complex of organisms and environment that function as an ongoing unit 
 
Endemic – Native to an area 
 
Extirpations – Loss of a species from a location 
 
Fee simple – Absolute title to land 
 
Funneling – Restrictions that cause animals to move through a given area 
 
Habitat – A place where an animal has the resources necessary to survive and reproduce 
 
Invasive – Non native species that displace native species in an ecosystem 
 
Landscape (Scale or level) – A heterogeneous geographic area characterized by diverse 
interacting patches or ecosystems 
 
Permeable – A measure of the likelihood an animal will move through an area 
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Riparian – The interface between land and a flowing body of water.  A riparian area is generally 
defined as the area from the water’s edge to the point where vegetation is no longer influenced 
by the availability of water from the body of water 
 
Sustainable – The ability of a system to persist through time without human input 
 
Special status species list – A report generated from AGFD’s HDMS system for a given 
location identifying the proximity of species accorded some level of protection by either state or 
federal agencies 
 
Species of Conservation Concern – Species whose persistence or abundance in an area is 
threatened by development 
 
Take – Removal of an individual from a population 
 
Wildland blocks – Large sections of contiguous pieces of relatively undisturbed land 
 
Wildlife Linkages – Areas of connectivity identified as necessary to maintain the long-term 
sustainability of targeted wildlife populations 
 
Xeriprarian – an area (generally a desert wash) that is normally without flowing or standing 
water, but supports a distinctive biotic community due to the occurrence of periodic or seasonal 
flows 
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Appendix I 
 
STATE AND REGIONAL TRANSPORTATION PLANNING INFORMATION  
 
Arizona Department of Transportation 
Arizona Department of Transportation Planning 
http://tpd.azdot.gov/ 
 
State & Regional Transportation Planning Areas  
http://tpd.azdot.gov/planning/ 

Staff Contact Information 
http://tpd.azdot.gov/planning/areas.php 

 
Arizona Department of Transportation 5-year Construction Plan 
http://tpd.azdot.gov/pps/introduction.asp 
 

Flagstaff District - http://www.azdot.gov/Highways/districts/Flagstaff/index.asp 
 

Globe District - http://www.azdot.gov/Highways/districts/Globe/index.asp 
 

Holbrook District - http://www.azdot.gov/Highways/districts/Holbrook/index.asp 
 
Kingman District - http://www.azdot.gov/Highways/districts/Kingman/index.asp 

 
Phoenix Construction District - 
http://www.azdot.gov/Highways/districts/Phx_Construction/index.asp 
 
Phoenix Maintenance - 
http://www.azdot.gov/Highways/districts/Phx_Maintenance/index.asp 

 
Prescott District - http://www.azdot.gov/Highways/districts/Prescott/index.asp 

 
Safford District - http://www.azdot.gov/Highways/districts/Safford/index.asp 

 
Tucson District - http://www.azdot.gov/Highways/districts/Tucson/index.asp 

 
Yuma District - http://www.azdot.gov/Highways/districts/Yuma/index.asp 

 
 
County Departments of Transportation 
Maricopa County Department of Transportation - http://www.mcdot.maricopa.gov/home.htm 
 
Pima County Department of Transportation - http://www.dot.pima.gov/ 
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Existing Regional Transportation Plans: 
Maricopa Association of Governments (MAG) – Regional Transportation Plan 2007 Update – 
July 2007 - http://www.mag.maricopa.gov/project.cms?item=411 
 (generally updated annually)  
 
Pima Association of Governments (PAG) – 2030 Regional Transportation Plan – June 2006 - 
http://www.pagnet.org/Default.aspx?tabid=379 

(generally updated every 3-4 years) 
  
Central Arizona Association of Governments – 5-year Transportation Improvement Plan 
FY2008-FY2012 - http://www.caagcentral.org/trans/tip.html 
 
 
Regional Framework Studies: 
“Building a Quality Arizona” bqAZ– Statewide Transportation Planning Framework 
http://www.bqaz.gov/ 
 Northern Arizona 
 Western Arizona 
 Central Arizona 
 Eastern Arizona 
 I-10 Hassayampa Valley Study 
 I-8 and I-10 Hidden Valley Study 
 





 

 

 
July 13, 2016 
 
Mr. Dedrick Denton 
Pinal County Community Development Department 
31 North Pinal Street, Building F 
Florence, Arizona 85132 
 
RE: 2016 Pinal County Major Comprehensive Plan 60 Day Review 
 
Dear Mr. Denton, 
 
The Arizona Game and Fish Department (Department) has reviewed the proposed 2016 Major 
Amendments to the Pinal County Comprehensive Plan (Plan). The Department understands there 
are two major amendments proposed: Attesa Development and Pinal Central Power Generation 
Facility. The Department provides the following comments.  
 
The Department maintains the public trust responsibility and jurisdictional authority under 
Arizona Revised Statute, Title 17 (§17-102 codifies state ownership of wildlife) to manage and 
regulates take of fish and wildlife within the state of Arizona irrespective of landownership, 
excepting those wildlife existing on tribal trust-status lands. This includes law enforcement 
authority. We continue to express interests in all land planning initiatives that may affect 
management of the State’s fish and wildlife resources and/or wildlife related recreation. The 
mission of the Department is to conserve Arizona’s diverse wildlife resources and manage for 
safe, compatible outdoor recreation opportunities for current and future generations.  
 
Attesa 
 
While the Department understands the need for residential and commercial expansion within 
Pinal County to accommodate and/or meet the demands of the growing population, we 
recommend ensuring compatibility of recreational uses, open spaces, wildlife corridors and other 
ecological services providing quality of life are adequately considered and built into these 
planning efforts.  
 
Specifically, the Attesa proposal is for a range of very low to moderate residential development 
to a high density activity center (motorsports facility). This proposed amendment originally was 
adopted into the Plan in 2010 and the request is currently for additional lands that encompass the 
area. 
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The Department would like to extend its acknowledgement and appreciation of the proposal to 
identify the important drainage areas within the project that provide for open space and wildlife 
connectivity. The Department recommends consideration in the drainage designs to continue to  
allow for this movement into the future and would like to work with the project planning and 
design team to ensure the future permeability and sustainability of this movement along with 
additional wildlife components within the master plan for this project. Incorporation of 
components should include: use of buffers along the primary drainage areas, wildlife friendly 
fencing, promotion of base flows, maintaining of native species and riparian vegetation, retain 
natural drainage pattern from the agricultural fields adjacent, prevent excess runoff, escape and 
crossing structures, funnel fencing, reduction of human activity in the immediate vicinity, etc.  
 
The immediate vicinity contains a major drainage considered high value of wildlife habitat, 
along with the southwestern portion of the project area containing high to medium value of 
wildlife habitat. Therefore, the Department has identified the need for mitigation due to the loss 
of existing habitat value and highly encourages measures that reduce and or eliminate the losses 
over time. In addition, compensation through replacement of habitat values in-kind, so that no 
net loss occurs need considered. 
 
Pinal Central Power Generation Facility 
 
The Department understands the need for additional energy generation and storage with the 
growing population. The proposed project would include significant infrastructure: generation 
facility, photovoltaic solar field, energy storage facility, transmission lines and additional 
infrastructure as needed and not identified in detail. The project will include 5 parcels of land 
currently used for residential and agricultural uses. Attached are the Department Guidelines for 
Solar Development for review and incorporation into the planning and informing the design of 
the project. 
 
General 
 
The Department recommends consideration for species of concern; such as those listed as 
threatened, endangered or candidate species for listing under the Endangered Species Act (ESA) 
and other sensitive species lists. A copy of the reports generated for the projects through the 
Arizona Environmental Online Review Tool is attached. The report contains links such as the 
Wildlife Compatible Fencing guidelines that should be incorporated into the Plan. In addition, 
when discussing future acquisition of lands and changes in land uses, a re-evaluation should be 
done due to the diversity of users and need for both consumptive and non-consumptive user 
recreation. Consideration of all of the species listed in the attachments should be considered 
during the planning process with refinement of those lists for further informing the specific 
designs within the project with pre and post surveys. In addition, even though open spaces may 
or may not have been identified, the wildlife connectivity and linkages areas should be 
incorporated.  
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The Department appreciates the opportunity to provide comments on the proposed amendments.  
We look forward to future coordination as the planning and design efforts proceed.  If you have 
any questions or information needs please contact me at 480-324-3550 or kwolff-
krauter@azgfd.gov.  Thank you for your time and consideration. 
 
 
Sincerely, 
 
 
 
 
Attachments 
 
Cc: Laura Canaca, Project Evaluation Program Supervisor 
      Jay Cook, Regional Supervisor, Mesa 
      Ginger Ritter, Project Evaluation Program Specialist 
       
M16-06200533 
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Arizona Environmental Online Review Tool Report

Arizona Game and Fish Department Mission
To conserve Arizona's diverse wildlife resources and manage for safe, compatible outdoor recreation

opportunities for current and future generations.

Project Name:
Pinal Central Power

Project Description:
New development of a solar and storage energy generation facility in Pinal County

Project Type:
Energy Storage/Production/Transfer, Energy Production (generation), photovoltaic solar facility (new)

Contact Person:
kelly wolff-krauter

Organization:
AZGFD

On Behalf Of:
AZGFD

Project ID:
HGIS-03877

Please review the entire report for project type and/or species recommendations for the location
information entered. Please retain a copy for future reference.
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Arizona Game and Fish Department project_report_pinal_central_power_19575_20021.pdf
Project ID: HGIS-03877 Review Date: 7/13/2016 01:03:50 PM

Disclaimer: 

1. This Environmental Review is based on the project study area that was entered. The report must be
updated if the project study area, location, or the type of project changes.

2. This is a preliminary environmental screening tool. It is not a substitute for the potential knowledge
gained by having a biologist conduct a field survey of the project area. This review is also not intended to
replace environmental consultation (including federal consultation under the Endangered Species Act),
land use permitting, or the Departments review of site-specific projects.

3. The Departments Heritage Data Management System (HDMS) data is not intended to include potential
distribution of special status species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many areas may contain species that
biologists do not know about or species previously noted in a particular area may no longer occur there.
HDMS data contains information about species occurrences that have actually been reported to the
Department. Not all of Arizona has been surveyed for special status species, and surveys that have been
conducted have varied greatly in scope and intensity. Such surveys may reveal previously
undocumented population of species of special concern.

4. HabiMap Arizona data, specifically Species of Greatest Conservation Need (SGCN) under our State
Wildlife Action Plan (SWAP) and Species of Economic and Recreational Importance (SERI), represent
potential species distribution models for the State of Arizona which are subject to ongoing change,
modification and refinement. The status of a wildlife resource can change quickly, and the availability of
new data will necessitate a refined assessment.

Locations Accuracy Disclaimer:
Project locations are assumed to be both precise and accurate for the purposes of environmental review. The
creator/owner of the Project Review Report is solely responsible for the project location and thus the correctness
of the Project Review Report content.
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Recommendations Disclaimer:

1. The Department is interested in the conservation of all fish and wildlife resources, including those
species listed in this report and those that may have not been documented within the project vicinity as
well as other game and nongame wildlife.

2. Recommendations have been made by the Department, under authority of Arizona Revised Statutes
Title 5 (Amusements and Sports), 17 (Game and Fish), and 28 (Transportation).

3. Potential impacts to fish and wildlife resources may be minimized or avoided by the recommendations
generated from information submitted for your proposed project. These recommendations are preliminary
in scope, designed to provide early considerations on all species of wildlife.

4. Making this information directly available does not substitute for the Department's review of project
proposals, and should not decrease our opportunity to review and evaluate additional project information
and/or new project proposals.

5. Further coordination with the Department requires the submittal of this Environmental Review Report with
a cover letter and project plans or documentation that includes project narrative, acreage to be impacted,
how construction or project activity(s) are to be accomplished, and project locality information (including
site map). Once AGFD had received the information, please allow 30 days for completion of project
reviews. Send requests to:
Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366
Or
PEP@azgfd.gov

6. Coordination may also be necessary under the National Environmental Policy Act (NEPA) and/or
Endangered Species Act (ESA). Site specific recommendations may be proposed during further
NEPA/ESA analysis or through coordination with affected agencies
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Project ID: HGIS-03877 Review Date: 7/13/2016 01:03:50 PM

Special Status Species and Special Areas Documented within 5 Miles of Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Athene cunicularia hypugaea Western Burrowing Owl SC S S 1B

Canis lupus baileyi 10J area Zone 2 for Mexican gray
wolf

LE,XN

Coccyzus americanus Yellow-billed Cuckoo (Western DPS) LT S 1A

PCH for Coccyzus americanus Yellow-billed Cuckoo Proposed
Critical Habitat

Rallus obsoletus yumanensis Yuma Ridgeway's Rail LE 1A

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Species of Greatest Conservation Need
Predicted within Project Vicinity based on Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Aix sponsa Wood Duck 1B

Ammospermophilus harrisii Harris' Antelope Squirrel 1B

Anaxyrus retiformis Sonoran Green Toad S 1B

Anthus spragueii Sprague's Pipit C* 1A

Aquila chrysaetos Golden Eagle BGA S 1B

Athene cunicularia hypugaea Western Burrowing Owl SC S S 1B

Botaurus lentiginosus American Bittern 1B

Buteo regalis Ferruginous Hawk SC S 1B

Catostomus insignis Sonora Sucker SC S S 1B

Chilomeniscus stramineus Variable Sandsnake 1B

Chionactis occipitalis klauberi Tucson Shovel-nosed Snake SC 1A

Coccyzus americanus Yellow-billed Cuckoo (Western DPS) LT S 1A

Colaptes chrysoides Gilded Flicker S 1B

Coluber bilineatus Sonoran Whipsnake 1B

Corynorhinus townsendii pallescens Pale Townsend's Big-eared Bat SC S S 1B

Crotalus tigris Tiger Rattlesnake 1B

Euderma maculatum Spotted Bat SC S S 1B

Eumops perotis californicus Greater Western Bonneted Bat SC S 1B

Gopherus morafkai Sonoran Desert Tortoise C* S 1A

Haliaeetus leucocephalus Bald Eagle SC,
BGA

S S 1A

Heloderma suspectum Gila Monster 1A

Incilius alvarius Sonoran Desert Toad 1B

Kinosternon sonoriense sonoriense Desert Mud Turtle S 1B

Lasiurus blossevillii Western Red Bat S 1B

Lasiurus xanthinus Western Yellow Bat S 1B

Leopardus pardalis Ocelot LE 1A
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Species of Greatest Conservation Need
Predicted within Project Vicinity based on Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Leptonycteris curasoae
yerbabuenae

Lesser Long-nosed Bat LE 1A

Lepus alleni Antelope Jackrabbit 1B

Melanerpes uropygialis Gila Woodpecker 1B

Melospiza lincolnii Lincoln's Sparrow 1B

Melozone aberti Abert's Towhee S 1B

Micruroides euryxanthus Sonoran Coralsnake 1B

Myotis occultus Arizona Myotis SC S 1B

Myotis velifer Cave Myotis SC S 1B

Myotis yumanensis Yuma Myotis SC 1B

Nyctinomops femorosaccus Pocketed Free-tailed Bat 1B

Panthera onca Jaguar LE 1A

Passerculus sandwichensis Savannah Sparrow 1B

Perognathus amplus Arizona Pocket Mouse 1B

Perognathus longimembris Little Pocket Mouse 1B

Phrynosoma goodei Goode's Horned Lizard 1B

Phrynosoma solare Regal Horned Lizard 1B

Phyllorhynchus browni Saddled Leaf-nosed Snake 1B

Progne subis hesperia Desert Purple Martin S 1B

Rallus longirostris yumanensis Yuma Clapper Rail LE 1A

Setophaga petechia Yellow Warbler 1B

Tadarida brasiliensis Brazilian Free-tailed Bat 1B

Toxostoma lecontei Le Conte's Thrasher 1B

Troglodytes pacificus Pacific Wren 1B

Vireo bellii arizonae Arizona Bell's Vireo 1B

Vulpes macrotis Kit Fox 1B

Species of Economic and Recreation Importance Predicted within Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Callipepla gambelii Gambel's Quail

Pecari tajacu Javelina

Puma concolor Mountain Lion

Zenaida asiatica White-winged Dove

Zenaida macroura Mourning Dove
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Project Type: Energy Storage/Production/Transfer, Energy Production (generation), photovoltaic solar facility
(new)

Project Type Recommendations:

During the planning stages of your project, please consider the local or regional needs of wildlife in regards to movement,
connectivity, and access to habitat needs. Loss of this permeability prevents wildlife from accessing resources, finding
mates, reduces gene flow, prevents wildlife from re-colonizing areas where local extirpations may have occurred, and
ultimately prevents wildlife from contributing to ecosystem functions, such as pollination, seed dispersal, control of prey
numbers, and resistance to invasive species. In many cases, streams and washes provide natural movement corridors
for wildlife and should be maintained in their natural state. Uplands also support a large diversity of species, and should
be contained within important wildlife movement corridors. In addition, maintaining biodiversity and ecosystem functions
can be facilitated through improving designs of structures, fences, roadways, and culverts to promote passage for a
variety of wildlife. Guidelines for many of these can be found
at: https://www.azgfd.com/wildlife/planning/wildlifeguidelines/.

Consider impacts of outdoor lighting on wildlife and develop measures or alternatives that can be taken to increase
human safety while minimizing potential impacts to wildlife. Conduct wildlife surveys to determine species within project
area, and evaluate proposed activities based on species biology and natural history to determine if artificial lighting may
disrupt behavior patterns or habitat use. Use only the minimum amount of light needed for safety. Narrow spectrum bulbs
should be used as often as possible to lower the range of species affected by lighting. All lighting should be shielded,
cantered, or cut to ensure that light reaches only areas needing illumination.

Minimize potential introduction or spread of exotic invasive species. Invasive species can be plants, animals (exotic
snails), and other organisms (e.g., microbes), which may cause alteration to ecological functions or compete with or prey
upon native species and can cause social impacts (e.g., livestock forage reduction, increase wildfire risk). The terms
noxious weed or invasive plants are often used interchangeably. Precautions should be taken to wash all equipment
utilized in the project activities before leaving the site. Arizona has noxious weed regulations (Arizona Revised Statutes,
Rules R3-4-244 and R3-4-245). See Arizona Department of Agriculture website for restricted plants, 
https://agriculture.az.gov/. Additionally, the U.S. Department of Agriculture has information regarding pest and invasive
plant control methods including: pesticide, herbicide, biological control agents, and mechanical control, 
http://www.usda.gov/wps/portal/usdahome. The Department regulates the importation, purchasing, and transportation of
wildlife and fish (Restricted Live Wildlife), please refer to the hunting regulations for further
information https://www.azgfd.com/hunting/regulations.

Minimization and mitigation of impacts to wildlife and fish species due to changes in water quality, quantity, chemistry,
temperature, and alteration to flow regimes (timing, magnitude, duration, and frequency of floods) should be evaluated.
Minimize impacts to springs, in-stream flow, and consider irrigation improvements to decrease water use. If dredging is a
project component, consider timing of the project in order to minimize impacts to spawning fish and other aquatic species
(include spawning seasons), and to reduce spread of exotic invasive species. We recommend early direct coordination
with Project Evaluation Program for projects that could impact water resources, wetlands, streams, springs, and/or
riparian habitats.

The Department recommends that wildlife surveys are conducted to determine if noise-sensitive species occur within the
project area. Avoidance or minimization measures could include conducting project activities outside of breeding
seasons.
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For any powerlines built, proper design and construction of the transmission line is necessary to prevent or minimize risk
of electrocution of raptors, owls, vultures, and golden or bald eagles, which are protected under state and federal laws.
Limit project activities during the breeding season for birds, generally May through late August, depending on species in
the local area (raptors breed in early February through May). Conduct avian surveys to determine bird species that may
be utilizing the area and develop a plan to avoid disturbance during the nesting season. For underground powerlines,
trenches should be covered or back-filled as soon as possible. Incorporate escape ramps in ditches or fencing along the
perimeter to deter small mammals and herptefauna (snakes, lizards, tortoise) from entering ditches. In addition, indirect
affects to wildlife due to construction (timing of activity, clearing of rights-of-way, associated bridges and culverts, affects
to wetlands, fences) should also be considered and mitigated.

Based on the project type entered, coordination with State Historic Preservation Office may be required
(http://azstateparks.com/SHPO/index.html).

Based on the project type entered, coordination with U.S. Fish and Wildlife Service (Migratory Bird Treaty Act) may be
required (http://www.fws.gov/southwest/es/arizona/).

Vegetation restoration projects (including treatments of invasive or exotic species) should have a completed site-
evaluation plan (identifying environmental conditions necessary to re-establish native vegetation), a revegetation plan
(species, density, method of establishment), a short and long-term monitoring plan, including adaptive management
guidelines to address needs for replacement vegetation.

The Department requests further coordination to provide project/species specific recommendations, please
contact Project Evaluation Program directly. PEP@azgfd.gov 

Project Location and/or Species Recommendations:

HDMS records indicate that one or more listed, proposed, or candidate species or Critical Habitat (Designated or
Proposed) have been documented in the vicinity of your project. The Endangered Species Act (ESA) gives the US Fish
and Wildlife Service (USFWS) regulatory authority over all federally listed species. Please contact USFWS Ecological
Services Offices at http://www.fws.gov/southwest/es/arizona/ or:
 
Phoenix Main Office Tucson Sub-Office Flagstaff Sub-Office
2321 W. Royal Palm Rd, Suite 103 201 N. Bonita Suite 141 SW Forest Science Complex

Phoenix, AZ 85021 Tucson, AZ 85745 2500 S. Pine Knoll Dr.

Phone: 602-242-0210 Phone: 520-670-6144 Flagstaff, AZ 86001

Fax: 602-242-2513 Fax: 520-670-6155 Phone: 928-556-2157

  Fax: 928-556-2121
 
 
 

HDMS records indicate that Western Burrowing Owls have been documented within the vicinity of your project area.
Please review the western burrowing owl resource page at: http://www.azgfd.gov/w_c/BurrowingOwlResources.shtml.
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The Arizona Game and Fish Department Mission: 

To conserve, enhance, and restore Arizona's diverse wildlife resources and habitats through aggressive protection 

and management programs, and to provide wildlife resources and safe watercraft and off-highway vehicle 

recreation for the enjoyment, appreciation, and use by present and future generations. 
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ABSTRACT The Guidelines for Solar Development in Arizona (Guidelines) provide 

information to help reduce impacts to wildlife from solar energy development in Arizona. They 

include recommendations on: 1) preliminary screening of proposed solar energy projects, 2) 

developing avoidance and minimization measures, 3) establishing appropriate mitigation, and 4) 

research opportunities.  

 

 

 

 

ACKNOWLEDGEMENTS These Guidelines were compiled by Arizona Game and Fish 

Department (AGFD) employees.  Some of the information contained is taken from AGFD’s 

wind guidelines: Guidelines for Reducing Impacts to Wildlife from Wind Energy Development in 

Arizona. 

 

 

 

 

RECOMMENDED CITATION Arizona Game and Fish Department. 2009. Guidelines for 

Solar Development in Arizona 

 

 

 

 

DISCLAIMER The Arizona Game and Fish Department, its employees, contractors, and 

subcontractors make no warrant, express or implied, and assume no legal liability for the 

information in this report; nor does any party represent that the use of this information will not 

infringe upon privately owned rights. This report has been reviewed and endorsed by AGFD as 

guidance. The recommendations and protocols discussed in this report are intended to be 

guidance for developers and local permitting agencies to avoid, minimize, or mitigate their 

impacts to Arizona’s wildlife. These Guidelines are voluntary and are not intended to implement, 

replace, duplicate, interpret, amend, or supplement any current statute or regulation. Adherence 

to these Guidelines does not ensure compliance with any local, state, or federal statute or 

regulation, nor does failure to follow these Guidelines necessarily imply a violation of state laws.  

 

 

 

 
The Arizona Game and Fish Department receives Federal assistance from the U.S. Fish and Wildlife Service, and 

thus prohibits discrimination on the basis of race, color, religion, national origin, disability, age and sex pursuant to 

Title VII of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, the Age Discrimination Act 

of 1975, Section 504 of the Rehabilitation Act of 1973 and Title II of the Americans with Disabilities Act of 1990.  

To request an accommodation or informational material in an alternative format or to file a discrimination 

complaint, please contact the Deputy Director’s Office at (623) 236-7276 or by mail at 5000 West Carefree 

Highway, Phoenix, AZ  85086.   Discrimination complaints can also be filed with the U.S. Fish and Wildlife Service, 

Wildlife and Sport Fish Restoration Program, Attention:  Civil Rights Coordinator for Public Access, 4401 North 

Fairfax Drive, Arlington, VA 22203.  
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Executive Summary  
 

These Guidelines are recommendations and protocols to be used by solar energy developers and 

local permitting agencies in Arizona, and as a resource for other parties involved in the 

permitting process. Local governments are encouraged to integrate the recommended study 

proposals described herein with biological resource information and research unique to their 

region. The Arizona Game and Fish Department (AGFD), acting on behalf of the Arizona Game 

and Fish Commission, encourages the use of the Guidelines for the development, mitigation, and 

research of solar energy projects in Arizona.  

 

This document provides a science-based approach for assessing the potential impacts a solar 

energy project may have on wildlife species and includes suggested measures to avoid, 

minimize, and mitigate identified impacts.  

 

The document is organized around five basic project development steps:  

 

1. Wildlife Protection Regulations 

2. AGFD Regulations and Review  

3. Gather preliminary information and conduct site screening 

4. Identify potential impacts to wildlife 

5. Mitigation 

 

Information in the Guidelines was specifically designed to employ adaptive management to 

address local and regional concerns and site-specific conditions. Decisions on the intensity of 

survey effort need to be made in consultation with AGFD. The Guidelines do not duplicate or 

supersede any/or other legal requirements. This document does not mandate or limit the types of 

studies, mitigation, or alternatives an agency may decide to require.  
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Introduction 
 

The Arizona Game and Fish Department (AGFD) recognizes and supports the development of 

renewable energy facilities in Arizona.  AGFD understands the need for generating electricity 

that reduces the nation’s dependence on foreign oil, carbon emissions, and the release of other 

pollutants associated with fossil fuel generation.  AGFD is also aware of the need for utility-scale 

solar facilities to meet the energy consumption needs of the United States, bringing significant 

benefits to Arizona’s economy, the country, and the environment. 

 

However, AGFD recognizes there will be negative impacts from the development of these 

technologies on wildlife, the habitats on which they depend, and other multiple uses such as 

hunting and wildlife viewing.  These impacts include wildlife mortality, habitat loss, habitat 

fragmentation, hydrologic impacts, and the cumulative effects from other human activities.   In 

addition, AGFD expects that there will be unanticipated impacts from utility-scale solar 

operations, given that these facilities are relatively new in the United States. 

 

Solar energy currently carries a reputation for being ―green energy‖ and Americans expect solar 

energy companies to live up to this reputation.  These guidelines were developed to assist 

companies in meeting these standards.  The objective of these guidelines is to assist energy 

developers in identifying potential impacts to wildlife and wildlife habitats from their proposed 

development and potential alternatives to avoid, minimize, and/or mitigate for these negative 

impacts.  The first step is to contact AGFD early, during the conceptual design of your 

project, to initiate a collaborative process and minimize negative impacts to wildlife and 

their habitat. Contact AGFD’s Project Evaluation Program at: 

 

Arizona Game and Fish Department 

Project Evaluation Program 

5000 W. Carefree Hwy. 

Phoenix, AZ 85086 

623-236-7600 

pep@azgfd.gov 

 

Habitat Loss 
Wildlife habitat loss will result from the construction of large-scale utility solar facilities.  The 

largest continuous piece of land loss will occur within the perimeter of the facility’s security 

fence.  Additional habitat loss will take place through the construction of new or expansion of 

existing substations, new transmission lines, and associated access roads.  Project proposals for 

solar energy are primarily located within creosote-bursage and mixed desert scrub, grasslands, 

and fallow or active agriculture fields.  Proposed projects can range in size from 100 to over 

5,000 acres.  Each project can result in significant habitat loss for wildlife.   

 

Habitat Fragmentation 
The development of utility-scale solar projects and associated construction of new substations, 

transmission lines, and access roads has the potential to negatively impact wildlife movement.  
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Solar development will impacts not only species that live within the project areas, but also 

species that must move through project areas. 

 

AGFD is engaged in an ongoing process to identify wildlife corridors between crucial habitats in 

the state to ensure wildlife movement and genetic diversity.   In addition to addressing the need 

for wildlife to move across obvious barriers such as roads, railroads, and canals, current efforts 

are also looking to maintain movement corridors across development areas, including urban, 

rural, and renewable energy installations.  Therefore, the siting of a solar facility would require a 

biological investigation to determine impacts to wildlife movement. 

 

Hydrology 
Utility-scale solar facilities generally have large impervious surface areas which block or reroute 

surface flows, and, may use significant amounts of groundwater if using wet-cooled systems for 

turbines.  The resulting changes in drainage patterns, storm water runoff, and depth to 

groundwater could result in significant negative impacts to wildlife and their habitats. 

 

Cumulative Effects 
Currently, applications for construction of solar facilities are being submitted for private, state, 

and federal lands totaling approximately 800,000 acres in Arizona.  This scale of development 

will amplify the impacts to wildlife and wildlife habitats discussed above.  For example, AGFD 

calculated the predicted population growth (MAG 2050) and current proposed solar development 

could result in the loss of 31% of the existing creosote-bursage and desert scrub habitats in the 

state.  This significant loss of acreage could substantially reduce the viability of creosote flats 

and mixed scrub habitats and the species dependent on them.  The loss of these habitats from 

solar development combined with losses from infrastructure development associated with 

population growth has the potential to result in the listing of several desert species under the 

Endangered Species Act.   
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The Future for Arizona’s Wildlife 
 

The Arizona Game and Fish Department’s vision for the future of wildlife and their habitats in 

Arizona includes interconnected networks of large natural areas (crucial habitats) supporting 

viable populations of wildlife, while providing ample opportunity for people to enjoy and benefit 

from the presence of wildlife.  Public lands, managed under the principle of multiple use, form 

the cornerstone of these large natural areas, and are augmented by key state and private lands 

which are managed in such a way to maintain their wildlife management function in perpetuity. 

 

In AGFD’s vision for Arizona, crucial wildlife habitats are distributed throughout the state, and 

are large enough to support viable populations of all native and desired species of wildlife found 

in Arizona, from the ambersnail to the black bear.  An extensive network of wildlife movement 

corridors connect crucial habitats across public, state and private lands, preventing genetic 

isolation and allowing for habitat shifts caused by climate change.  Biodiversity and ecological 

functions are maintained and restored in crucial habitats and corridors.  In crucial habitats where 

natural processes have been altered, active wildlife management is maintained to ensure 

persistence of wildlife populations.  High quality habitat allows for continued hunting, fishing, 

and viewing of Arizona’s game and non-game wildlife species.  Threatened and Endangered 

wildlife are recovered, and populations of wildlife in Arizona are maintained, enhanced, and 

restored.  

 

Habitat Connectivity & Why It Is Important 
Arizona's natural environment is extremely diverse, ranging from tundra on the San Francisco 

Peaks, to desert scrub in the Sonoran Desert.  Within this range of environments is an equally 

diverse assortment of habitats and wildlife that have adapted to reproduce and survive.  While 

wildlife have always had to deal with discontinuous landscapes to move between habitats in 

different seasons, the rate of habitat loss and fragmentation has become a threat to which most 

species are not equipped to adapt, hence the need for wildlife habitat connectivity. 

   

Habitat loss and habitat fragmentation are commonly accepted as the leading causes of species 

extinctions. Therefore, it is essential to have connectivity for:  wildlife  access to resources 

within their home ranges; wildlife recolonization after a local extinction; species' maintenance of 

gene flow (the ability to evolve); species' movement in response to changing climates; 

maintenance of ecological processes and flows (response to disturbances, predator/prey 

interactions, seed dispersals, etc.); and allowance for seasonal wildlife migrations. 

 

What developers should consider for accommodating wildlife and 

promoting connectivity 
While some habitat loss is inevitable, habitat fragmentation can be prevented or at least reduced 

by appropriate site selection and the incorporation of AGFD's wildlife-friendly guidelines 

(www.azgfd.gov/w_c/WildlifePlanning.shtml) and these Guidelines in the design and 

construction of solar projects.  Connectivity can be maintained through dedicated corridors of 

undisturbed lands or other forms of open spaces (parks/preserves/monuments) that support 

wildlife and allow wildlife to move between crucial unfragmented areas.  Disturbed areas 

http://www.azgfd.gov/w_c/WildlifePlanning.shtml
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(agriculture, flood control areas, low density residential areas) can also support wildlife and may 

act as movement corridors, especially if the disturbance is managed for minimizing impacts to 

wildlife.  Both crucial habitats and the corridors connecting them can contribute to meeting the 

economic, recreational, social, and aesthetic needs of people.  Smart planning is the key to 

retaining connectivity between large crucial habitat areas and increasing the value of disturbed 

areas to both wildlife and people.  Striking a balance between the needs of people and the needs 

of wildlife is an essential element of responsible development.   

  

What is AGFD doing to address habitat fragmentation? 
AGFD is working with partners and stakeholders to identify wildlife corridors around the state.  

In 2004 several state and federal agencies and conservation organizations formed the Arizona 

Wildlife Linkage Workgroup (AWLW) and produced the ―Arizona’s Wildlife Linkages 

Assessment‖ (2006) (http://www.azdot.gov/Highways/OES/AZ_Wildlife_Linkages/index.asp, 

Figure 1 below).   

 

The Arizona Wildlife Linkages Assessment is a collaboratively-developed statewide report on 

wildlife habitat and linkages critical to sustaining wildlife habitat connectivity with 

comprehensive recommendations for land use planners and managers.  The AWLW has received 

considerable recognition as leading a groundbreaking initiative responsible for bringing the 

needs of wildlife to the forefront of planning processes in Arizona.  The group recognized, 

however, that this statewide effort was only the first step and that finer-scale analyses and reports 

would be needed to ensure biological, social, and economic successes at the project level.  In 

2007 and 2008, 16 high-priority wildlife linkages from the original report were further refined 

(using a least-cost corridor modeling technique where appropriate) and detailed reports were 

produced by Dr.  Paul Beier and the corridor design team at Northern Arizona University 

(www.corridordesign.org).  These reports detail the ownership, landscape, and on-the-ground 

condition of each linkage and provided crucial information that planners need—such as what 

kind of crossing structure to consider and the importance of riparian features in the area.   

  

Today, the AWLW is working on the next stage in this process – a comprehensive identification 

of wildlife corridors and the crucial habitats they connect at the county scale.  By utilizing a 

county-by-county approach in which stakeholders and partners are brought together to identify 

crucial habitats and corridors, a more comprehensive wildlife linkage assessment for Arizona 

will be produced.  County-level reports will be developed, prioritized linkages will be modeled 

in GIS, and additional fine-scale linkage reports will be produced and made available upon 

completion. 

 

http://www.azdot.gov/Highways/OES/AZ_Wildlife_Linkages/index.asp
http://www.corridordesign.org/
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Figure 1.  Arizona’s Wildlife Linkages map.  Each linkage identified by a number on the map is 

further described in the report. 
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Wildlife Protection Regulations 
 

Various federal, state, and local laws regulate the permitting requirements for solar energy 

development in Arizona.  AGFD strongly encourages adherence to these Guidelines to ensure 

impacts to wildlife populations are minimized from solar energy development and operations.  

Although it is not possible to absolve individuals and entities from liability for unlawfully taking 

wildlife under state law, AGFD will take compliance with these guidelines into consideration 

when considering any law enforcement action.   

 

The permitting agency and project proponent should coordinate frequently with AGFD and 

USFWS throughout the process, and particularly during development of permit conditions.  

Permitting agencies should structure permit conditions to clearly define the obligations of the 

developer. 

 

Federal Regulations 
The following federal regulations may apply to protecting wildlife from the impacts of solar 

energy development or require federal agencies to coordinate or consult with Arizona Game and 

Fish Department. 

 

 The National Environmental Policy Act (NEPA) and the regulations promulgated there 

under (42 U.S.C. § 4321, et seq., 40 CFR § 1500.1, et seq.) require the federal 

government to assess the environmental impacts of any ―federal action,‖ which includes 

actions undertaken (1) on federal land, (2) by a federal agency, (3) with federal funds, or 

(4) where the federal government will be issuing a permit.  Examples when federal 

agencies must prepare a NEPA document for a solar development include: locating the 

facility on BLM land; locating transmission lines across Bureau of Land Management 

(BLM) land; using Western Area Power Administration (WAPA) transmission lines or 

obtaining a Clean Water Act 404 permit.  NEPA requires federal agencies to cooperate 

with state and local agencies in analyzing environmental impacts of proposed federal 

actions.  More details on NEPA can be found at 

http://www.nepa.gov/nepa/regs/nepa/nepaeqia.htm.  

 The Endangered Species Act, 16 U.S.C. §1531, et seq., executed by for U.S. Fish and 

Wildlife Service (USFWS) provides for the conservation of ecosystems upon which 

threatened and endangered species of fish, wildlife, and plants depend.  The ESA, among 

many other things: 1) authorizes the determination and listing of species as endangered or 

threatened; 2) prohibits unauthorized taking, possession, sale, and transport of 

endangered species (including land-use activities that ―harm‖ or ―harass‖); and 3) 

authorizes the assessment of civil and criminal penalties for violating the Act or 

regulations.  Taking provisions apply to private lands.  ESA authorizes permits for the 

take of protected species if the permitted activity is for scientific purposes, is to establish 

experimental populations, or is incidental to an otherwise legal activity.  Section 7 of the 

ESA requires federal agencies to insure that any action authorized, funded or carried out 

by them is not likely to jeopardize the continued existence of listed species or modify 

their critical habitat.  Section 10 allows for the development of Habitat Conservation 

Plans and the issuance of an incidental take permit on private lands.  USFWS consults 

http://www.nepa.gov/nepa/regs/nepa/nepaeqia.htm
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with the state wildlife agency on Section 7 and 10 consultations.  More information on 

the ESA can be found at http://www.fws.gov/endangered/policy/index.html.   

 Migratory Bird Treaty Act, 16 U.S.C. § 703, et seq., prohibits taking, killing, 

possessing, transporting, and importing of migratory birds, including their eggs, parts, 

and nests, except when specifically authorized by USFWS.  Slightly more than 400 

species of birds that are protected by the MBTA are either resident or at least occur 

annually in Arizona during certain seasons of the year (winter, summer, or during 

migration).  The MBTA authorizes permits for some activities, including but not limited 

to scientific collecting, depredation, propagation, and falconry.  No permit provisions are 

available for incidental take for any project-related incidental take, including take 

associated with solar energy development.  MBTA prohibition on take may require 

seasonal limitations on construction activities.  For more information on the MBTA, go 

to http://www.fws.gov/permits/mbpermits/regulations/mbta.html.   

 Bald and Golden Eagle Protection Act, 16 U.S.C. §668, et seq., protects the bald eagle 

and the golden eagle by prohibiting, except under certain specified conditions, the take, 

possession, and commercial use of such birds.  More information on the BGEPA can be 

found at http://www.fws.gov/laws/lawsdigest/baldegl.html.   

 Sikes Act, 16 U.S.C. §670g, et seq., requires BLM to coordinate with state wildlife 

agencies in the development of comprehensive plans for the conservation of wildlife.  

These plans may restrict uses of BLM lands, or require a plan amendment to allow an 

otherwise restricted use.  BLM will coordinate plan development and plan amendments 

with the state wildlife agency. 

 Fish and Wildlife Coordination Act, 16 U.S.C. §662, et seq. (FWCA) 1946 

amendments, require consultation with the Fish and Wildlife Service and the state fish 

and wildlife agencies where the "waters of any stream or other body of water are 

proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise 

controlled or modified" by any agency under a Federal permit or license. Consultation is 

to be undertaken for the purpose of "preventing loss of and damage to wildlife resources."  

 Federal Land Policy Management Act, 43 U.S.C. §1701 (FLPMA) is the organic act 

for BLM.  Section 102 declares that it is the policy of the United States that (9) ―the 

public lands be managed in a manner  … that will provide food and habitat for fish and 

wildlife and domestic animals; and that will provide for outdoor recreation and human 

occupancy and use;‖.  Section 202 (9) requires that BLM provide meaningful public 

involvement with state and local agencies on land use decisions. 

 Federal Water Pollution Control Act Amendments of 1972 (Clean Water Act) 33 

U.S.C. §1251 et seq.  Section 402 permits are administered by the Arizona Department of 

Environmental Quality (ADEQ) under authority of the Environmental Protection Agency.  

Solar projects may require an Arizona Pollution Discharge Elimination System 

(AZPDES) and/or a Stormwater Runoff permit from ADEQ.  More information can be 

found at the ADEQ website at http://www.azdeq.gov/environ/water/permits/azpdes.html. 

 Federal Water Pollution Control Act Amendments of 1972 (Clean Water Act) 33 

U.S.C. §1251 et seq.  Section 404 requires a permit to dredge or put fill into a water of 

the U.S.  404 individual permits require a NEPA impact analysis and a FWCA 

consultation.  404 permits in Arizona are administered by the Los Angeles District of the 

Army Corps of Engineers.  More information can be found at 

http://www.spl.usace.army.mil/regulatory/. 

http://www.fws.gov/endangered/policy/index.html
http://www.fws.gov/permits/mbpermits/regulations/mbta.html
http://www.fws.gov/laws/lawsdigest/baldegl.html
http://www.azdeq.gov/environ/water/permits/azpdes.html
http://www.spl.usace.army.mil/regulatory/
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Arizona Game and Fish Department Regulations 
Arizona State Statutes and AGFD Commission Policies have been established to conserve, 

protect, restore, and enhance fish and wildlife populations and their habitats.  Project proponents 

should be familiar with these statutes and policies to ensure their projects are consistent with the 

intent of these laws and policies.  Several Arizona state statutes and AGFD Commission policies, 

some of which are discussed below, are relevant to solar energy projects.  Violation of these laws 

or other policies can result in criminal prosecution and/or civil liability. 

 

 Pursuant to A.R.S.  § 17-102, wildlife is the property of the state, and can be taken only 

as authorized by the Arizona Game and Fish Commission.   

 ―Wildlife‖ is defined in A.R.S.  § 17-101(A)(22) as ―all wild mammals, wild birds, and 

the nest or eggs thereof, reptiles, amphibians, mollusks, crustaceans, and fish, including 

their eggs or spawn.‖ 

 ―Take‖ is defined in A.R.S.  § 17-101(A)(18) as ―pursuing, shooting, hunting, fishing, 

trapping, killing, capturing, snaring or netting wildlife or the placing or using of any net 

or other device or trap in a manner that may result in the capturing or killing of wildlife.‖ 

 It is unlawful to ―take, possess, transport, buy, sell or offer or expose for sale wildlife 

except as expressly permitted‖ under A.R.S.  § 17-309(A)(2). 

 A.R.S.  § 17-235 authorizes the Arizona Game and Fish Commission to regulate the 

taking of migratory birds in accordance with the MBTA, described above. 

 Under A.R.S.  § 17-236(A), ―it is unlawful to take or injure any bird or harass any bird 

upon its nest, or remove the nests or eggs of any bird, except as may occur in normal 

horticultural and agricultural practices and except as authorized by commission order.‖ 

 No state or federal lands can be closed to hunting or fishing without the consent of the 

Arizona Game and Fish Commission, and no person may lock a gate blocking access to 

state lands pursuant to A.R.S.  § 17-304 and Arizona Administrative Code R12-4-110.  

Permittees should contact the AGFD Ombudsman at AGFD Headquarters for information 

regarding filing a petition with the Arizona Game and Fish Commission where a project 

requires the closure of state or federal lands to hunting or fishing.   

 

Other State Regulations 
 Native Plant Law, A.R.S. § 3-901-907 is administered by Arizona Department of 

Agriculture (ADOA).  The law lists plants protected under the law.  Information on 

protected plants and permitting procedures can be found at the ADOA website 

http://www.azda.gov/esd/nativeplants.htm. 

 State Water Laws are administered by the Arizona Department of Water Resources 

(ADWR).  A.R.S. §45-152 establishes the need and procedure for obtaining a permit to 

appropriate surface water.  A.R.S. Title 45 Chapter 2 establishes groundwater code.  The 

type of well drilling permit required to use groundwater depends on location.  More 

information state water permitting requirements for solar projects can be found at 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  

 

http://www.azda.gov/esd/nativeplants.htm
http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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AGFD Policies on Habitat Compensation  
 

Although AGFD enforces Arizona’s state wildlife laws, AGFD is not a permitting authority for 

solar energy development.  Rather, AGFD makes recommendations to avoid, minimize and/or 

mitigate impacts to wildlife, and elects to support or oppose solar energy projects in consultation 

with the permitting agency.  In making a decision to support or oppose a project, AGFD uses its 

Wildlife and Wildlife Habitat Compensation Policy (Commission Policy A2.16, Department 

Policy I2.3, authorized under A.R.S.  17-211) and its biological expertise to analyze impacts to 

wildlife from the proposed project activities.   

 

The Wildlife and Wildlife Habitat Compensation Policy (Appendix A) guides AGFD in 

evaluating habitat loss from development projects such as solar energy.  This policy requires 

AGFD to work with developers and permitting agencies to develop adequate mitigation plans for 

habitat losses resulting from land and water projects.  General criteria used to identify mitigation 

goals fall into four categories: 

 

 Resource Category I: Habitats in this category are of the highest value to Arizona 

Wildlife species and are irreplaceable on a statewide or regional basis. 

Goal: No loss of existing in-kind habitat value. 

Guideline: All potential losses of existing habitat values will be prevented.  Insignificant 

changes may be acceptable provided they will have no significant cumulative impacts. 

 Resource Category II: Habitats in this category are of high value for Arizona wildlife 

and are relatively scarce or becoming scarce on a statewide or regional basis. 

Goal: No net loss of existing habitat value, while minimizing loss of in-kind value. 

Guideline: Losses be avoided or minimized.  If significant losses are likely to occur, 

AGFD will recommend alternatives to immediately rectify, reduce, or eliminate these 

losses over time. 

 Resource Category III: Habitats in this category are of high to medium value for 

Arizona wildlife and are relatively abundant. 

Goal: No net loss of habitat value. 

Guideline: AGFD will recommend ways to minimize or avoid habitat losses.  Anticipated 

losses will be compensated by replacement of habitat values in-kind, or by substitution of 

high value habitat types, or by increased management of replacement habitats, so no net 

loss occurs. 

 Resource Category IV: Habitats in this category are of medium to low value for Arizona 

wildlife, due to proximity to urban development or low productivity associated with these 

sites. 

Goal:  Minimize loss of habitat value. 

Guideline:  AGFD will recommend ways to avoid or minimize habitat losses. 
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AGFD Project Review 
 

Project proponents should consult with AGFD early in the project conceptual process to identify 

any potential impacts to special status species and other wildlife in the project area.  AGFD 

consultations typically follow these steps: 

 

1. The permitting agency or project proponent obtains a Special Status Species List from the 

Arizona On-line Environmental Review Tool or by request through the AGFD Project 

Evaluation Program (PEP).  The list provides information on species that have been 

documented in the project area. 

2. The permitting agency or project proponent initiates an AGFD project review through 

PEP.  PEP provides policy, technical and environmental law compliance guidance and 

oversight, and coordinates an internal review of land use projects affecting fish and 

wildlife resources in Arizona.  Providing baseline map information showing the facility 

layout would aid in the review.  AGFD recommends mapping the location of sensitive 

resources to establish the layout of roads, fences, and other infrastructure to minimize 

habitat fragmentation and disturbance.  Pre-construction studies should be sufficiently 

detailed in order to create maps of special status species habitats (e.g.  wetlands or 

riparian habitat, large, contiguous tracts of undisturbed wildlife habitat, raptor nest sites) 

as well as other local species movement corridors (e.g., bats, birds, deer, elk, pronghorn, 

prairie dogs, badgers, gray/kit fox den sites) that are used daily, seasonally, or year-

round, and winter bird concentrations.   

3. AGFD encourages permitting agencies and project proponents to continue coordination 

throughout the preliminary site screening, pre-construction assessment, impact analysis 

and mitigation, and operations monitoring and reporting phases.  Continued coordination 

with AGFD will ensure impacts to wildlife are avoided and/or minimized to the extent 

possible. 

 

Federal and state wildlife laws can influence project siting and operations.    Project proponents 

and permitting agencies should familiarize themselves with these laws during the permitting 

process to ensure impacts to wildlife are minimized and/or mitigated for in order to avoid 

violating state and federal law. 

 

http://www.azgfd.gov/hgis/
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Preliminary Site Screening 
 

Solar energy developers typically assess the biological sensitivity of a proposed project site early 

in the development process.  Project proponents are encouraged to contact the AGFD Habitat 

Branch to aid in identifying species potentially at risk and determining the kinds of studies 

needed to assess the site.  This allows the project proponent the opportunity to seek a different 

site if significant, unavoidable impacts seem likely.  In addition, the project proponent needs to 

arrange for a qualified wildlife biologist who is knowledgeable about the wildlife in the region to 

conduct a reconnaissance survey.  The purpose is to obtain information on the vegetative 

communities and significant topographic features which will help determine the wildlife 

community using the project site.  Surveys should be of sufficient duration and intensity to 

adequately address all habitat types in and immediately adjacent to the project area and provide a 

basis for predictions about species occurrence at the area throughout the year. 

 

Data Resources for Biological Information 
AGFD Natural Heritage Program, Heritage Data Management System (HDMS) is an efficient 

and cost-effective source of biological information.  HDMS is part of a global network of more 

than 80 Natural Heritage Programs and Conservation Data Centers.  It identifies elements of 

concern in Arizona and consolidates information about their status and distribution throughout 

the state.  Species lists are available by common name, scientific name, taxon, and county, and 

can be found at: http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml.  Species abstracts are 

also available on the web at: http://www.azgfd.gov/w_c/edits/hdms_abstracts.shtml.   

 

Another useful source of information is the Arizona Online Environmental Review Tool 

(http://www.azgfd.gov/hgis/) which The Online Tool uses HDMS data to create species lists for 

the project area.  However, obtaining a species list does not constitute a review of the project by 

AGFD.  In addition, HDMS data does not include potential distribution of special status species.  

Be aware that occurrences are only recorded in HDMS if the site has been previously surveyed 

during the appropriate season, detection was made, and the observation was reported and entered 

into the database.  As such, do not use the absence from the HDMS of an occurrence in a specific 

area to infer absence of special status species.  It is also important to evaluate known occurrences 

of sensitive species and habitats near the site and in comparable adjacent areas.  Some permitting 

agencies have their own lists or stipulations you may need to consider as well. 

 

In addition, AGFD has completed a State Wildlife Action Plan (formerly called the 

Comprehensive Wildlife Conservation Strategy) which should be used by solar developers to 

identify species and threats within their habitats.  The State Wildlife Action Plan includes a list of 

Species of Greatest Conservation Need in Arizona by habitat type, outlines threats to species and 

habitats, and recommends actions which could be taken to address those effects.   

 

 

http://www.azgfd.gov/w_c/edits/hdms_species_lists.shtml
http://www.azgfd.gov/w_c/edits/hdms_abstracts.shtml
http://www.azgfd.gov/hgis/
http://www.azgfd.gov/w_c/cwcs.shtml
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Avoiding or Minimizing Impacts 
 

Solar development has the potential to directly and indirectly affect all wildlife species within or 

moving through the project area.  Examples of these effects are: small and large scale habitat 

fragmentation; displacement; collisions with structures; introductions of invasive species; 

behavior modifications; direct loss of habitat; degradation of aquatic habitat; and changes in 

water quality.  Avoidance criteria are best applied during pre-construction site selection 

(macrositing) and during the final adjustment of the project footprint (micrositing).  Good 

macrositing decisions are essential for choosing an acceptable site or portion of a site.  Once a 

site is selected, micrositing efforts, such as appropriate placement of roads, power lines, and 

other infrastructure can avoid or reduce potential impacts to wildlife and other biological 

resources. 

 

AGFD encourages project proponents to avoid impacts whenever possible.  When not possible, 

minimization and/or mitigation are necessary conservation measures to counter the effects the 

project may have on wildlife and their habitats.  Each solar project is unique, and no one 

recommendation will apply to all pre-construction site selection and layout planning.  However, 

consideration of the following elements in site selection and development of infrastructure for 

the facility can be helpful to avoid and minimize impacts.  AGFD staff is willing and available to 

help determine the best project design that avoids or minimizes negative impacts to wildlife and 

habitat. 

 

Meteorological Towers 
Some solar projects install meteorological towers to assess wind shear and solar intensity at 

proposed sites.  Met towers (whether temporary or permanent) and their associated infrastructure 

have the potential to cause avian and bat mortalities resulting from mid-flight strikes with the 

tower guy wires.  Studies have shown guy-wired towers can cause four times more bird mortality 

than towers without guy wires (Young et al., 2003. http://www.west-

inc.com/reports/fcr_final_mortality.pdf).  While bats can also strike guy wires, the occurrence is 

much less frequent.  In addition, the visibility of met towers is important for the safety of aircraft 

pilots at low flight elevations.  To reduce the potential for bat and bird collisions, and to provide 

guidance for keeping pilots and personnel safe, AGFD has developed the following 

recommendations:   

 AGFD requests all permanent met towers be unguyed, free standing structures.  If 

possible, AGFD also requests temporary met towers be unguyed, free standing structures.  

 When guy wires are present, AGFD recommends attaching Bird Flight Diverters (BFDs) 

at spaced intervals along the length of multiple wires.  At a minimum, BFDs and 

Aircraft Warning Markers should be alternated at 10 meter intervals along the 

length of each outer wire, ensuring that Aircraft Warning Markers are near the apex of 

the tower (Note: There are several manufacturers of BFDs: TYCO, Preformed Line 

Products, Dulmison, etc.).  Research shows the attachment of BFDs can reduce bird 

collisions by as much as 86-89% (Pope et al., 2006) 
(http://www.chelanpud.org/documents/Burch_Final_Report_V1.pdf).   

http://www.west-inc.com/reports/fcr_final_mortality.pdf
http://www.west-inc.com/reports/fcr_final_mortality.pdf
http://www.chelanpud.org/documents/Burch_Final_Report_V1.pdf


 

 
17 

 

 AGFD recommends all guyed towers are only on site for the minimum amount of time 

needed to collect data.  If towers are on site for more than 1 year, AGFD recommends 

carcass searches be implemented, especially during the bird migration period. 

 When siting met towers, avoid habitat features that congregate wildlife such as water 

resources, habitat edges, etc.   

 

AGFD Personnel Safety 
 Low-level aerial flights by AGFD personnel can occur outside routine wildlife survey 

routes.  GPS locations of all towers need to be provided to AGFD prior to construction to 

allow survey aircraft to avoid the towers.  In addition, AGFD requests project proponents 

notify the AGFD when met towers are removed.  

 When guy wires are present, AGFD recommends attaching Aircraft Warning Markers 

and Bird Flight Diverters alternated at 10 meter intervals along the length of each outer 

wire, ensuring that Aircraft Warning Markers are near the apex of the tower. 

 For all monopole towers ≥ 50 feet tall, paint the top 30 feet of the tower in alternate 

orange and white paint.  This does not apply to lattice towers or lit towers, both of which 

are more visible than monopoles. 

 

Facility Design 
The main issues affecting solar development are water and land use.  Water conservation 

measures should be a priority when planning for any type of development in Arizona.  AGFD 

supports and encourages the use of solar technologies which minimize the amount of water used 

for operation, such as photovoltaic applications.  However, AGFD understands the need for 

concentrated solar power (CSP) which requires cooling methods for operation.   

 

Cooling methods have the largest impact on water use for a solar facility and should be chosen 

carefully.  AGFD recommends using dry-cooling technology, which consumes 30 times less 

water than traditional wet-cooling (Land Letter, Aug. 6).  If the dry-cooling method is not 

feasible, hybrid parallel wet/dry cooling methods should be chosen because it consumes about 

half the water of wet-cooling technology.  AGFD generally does not support the use of wet-

cooling technology because it consumes large amounts of water, an extremely limited natural 

resource in Arizona. 

 

For more information on how to reduce water consumption with CSP technologies, please refer 

to the U.S.  Department of Energy report entitled, ―Concentrating Solar Power Commercial 

Application Study: Reducing Water Consumption of Concentrating Solar Power Electricity 

Generation,‖ http://www.nrel.gov/csp/publications.html. 

 

Land use should also be a consideration in the planning process of any utility-scale solar facility.  

Installations should be sited on degraded and/or disturbed areas when possible.  When possible, 

construction should occur on retired agriculture, brownfields (abandoned or underused industrial 

and commercial facilities available for re-use), abandoned mines, or other areas that do not 

provide quality wildlife habitat.  Choose technologies that allow for versatility in siting with 

respect to landscape slope.  This will increase the potential for available disturbed land.  Fencing, 

grading and alteration of the natural landscape will impact the habitat quality and wildlife 

http://www.eenews.net/Landletter/2009/08/06/archive/4
http://www.nrel.gov/csp/publications.html
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movement as described in the previous section titled, ’Wildlife Connectivity & Why It Is 

Important.’ 

 

Hydrologic Resources 
Much of Arizona’s wildlife and habitat are highly dependent on the hydrologic resources of the 

region and the minimal precipitation received each year.  Any changes to hydrologic resources, 

groundwater, surface water, or surface water flow may lead to broad scale mortality of 

vegetation and potentially change wildlife species distributions and abundance in the given area.  

Solar development can impact hydrologic resources through development of the project footprint 

(e.g., land disturbance, erosion, changes in runoff patterns, and hydrological alterations), project 

emissions (e.g., sediment runoff and water releases), and water use (e.g., water extraction, 

diversion, or change in use).  Early consultation will aid in minimizing impacts to hydrologic 

resources through proper planning and design.   

 

Groundwater 
Groundwater can be impacted through various activities associated with the construction and 

operation of a solar facility.  Those impacts include soil erosion, weathering of newly exposed 

soils leading to leaching and oxidation which release chemicals into the water, discharges of 

waste or sanitary water, presence of dissolved salts from untreated groundwater used to control 

dust, and herbicide or pesticide applications.  A study on the geology of the area should be done 

in relation to the hydrogeology (as required by ADWR).  Solar facilities are required to go 

through an ADWR permitting process for the use of groundwater and surface water. The 

following ADWR website provides links and tools to assist in the review and permitting process 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  The Arizona 

Corporation Commission (ACC) and the Arizona Department of Environmental Quality (ADEQ) 

may have additional water management requirements and we strongly encouraged coordination 

with these entities as well. 

 Identify and avoid unstable slopes and local factors that can cause slope instability 

(groundwater conditions, precipitation, seismic activity, slope angles, and geologic 

structure).   

 Develop a contingency plan to prevent potential groundwater and surface water 

contamination.   

 Develop a storm water management plan to ensure compliance with state and federal 

regulations and prevent off-site migration of contaminated storm water or increased soil 

erosion.   

 Spread excess excavated soil to match surrounding topography or dispose of in an 

approved manner that minimizes erosion and leaching of hazardous materials.   

 Closely monitor construction near aquifer recharge areas to reduce potential 

contamination of the aquifer.   

 Incorporate low impact development into facility layout and design to incorporate best 

management practices for addressing water flows and water quality with onsite processes 

minimizing the hydromodification impacts (e.g., retention basins for treatment of water 

from runoff and infiltration and recharge of the groundwater basin). 

 Develop and implement a monitoring program. 

 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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Water quality can also be degraded as a result of vehicular traffic and machinery operations 

during maintenance (e.g., erosion and sedimentation) and wastewater disposal.  AGFD 

recommends the following to reduce these impacts: 

 Apply erosion controls relative to possible soil erosion from vehicular traffic and during 

construction activities (e.g., jute netting, silt fences, and check dams).  Regularly monitor 

rights-of-way (ROWs), access roads, and other project areas for indications of erosion.   

 Clean and maintain catch basins, drainage ditches, and culverts regularly.   

 Refuel in a designated fueling area that includes a temporary berm to limit the spread of 

any spill.   

 Use drip pans during refueling to contain accidental releases and under fuel pump and 

valve mechanisms of any bulk fueling vehicles parked at the project site.   

 Limit herbicide/pesticide use to non-persistent, immobile herbicides/pesticides.   

 Keep all equipment and vehicles within the limits of the previously disturbed areas.   

 

In addition, groundwater withdrawal could affect springs and riparian areas through lowering of 

the ground water table, and alter subsurface groundwater flow, potentially resulting in unwanted 

dewatering or recharging of any of these water resources.  Therefore, AGFD recommends: 

 Identify sustainable yields of groundwater and nearby surface water bodies. 

 Limit the withdrawal of water at the facility so it does not exceed the sustainable yield.   

 Develop and implement a monitoring program. 

  

Surface Water 
Surface water can be impacted through removal of xeroriparian washes and recontouring of the 

site.  Solar facilities are required to go through an ADWR permitting process pertaining to the 

use of groundwater and surface water.  The following ADWR website provides links and tools to 

assist in the review and permitting process 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm.  Likewise, recontouring 

of the site may affect jurisdictional waters of the U.S. and Army Corp of Engineers (ACOE) 

should be consulted.  AGFD recommends maintaining sheet flow, ephemeral flows, and reduce 

soil erosion to the maximum extent possible. 

 Avoid streams, wetlands, and drainages where possible.  Where access roads would cross 

a dry wash, the road gradient should be 0% to avoid diverting surface waters from the 

channel.   

 Locate access roads to minimize stream crossings and to minimize impacts where 

crossings cannot be avoided.   

 In areas of steep slopes, erodible soils, and stream crossings implement the following:   

i. Cross streams at right angles to the main channel if practical.  Adjust the road 

grade to avoid the concentration of road drainage to stream crossings.  Direct 

drainage flows away from the stream crossing site or into an adequate filter. 

ii. Avoid unimproved stream crossings.  When a culvert or bridge is not feasible, 

locate drive-throughs on a stable, rocky portion of the stream channel. 

iii. Locate temporary construction bypass roads in locations where the stream course 

will have minimal disturbance.  Time construction activities to protect fisheries 

and water quality. 

http://www.azwater.gov/AzDWR/WaterManagement/solar/default.htm
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iv. When the slope increases, additional diversion ditches should be constructed to 

further reduce the damages caused by soil erosion; ditches, adequate culverts, 

cross drains, etc., should be installed concurrent with construction. 

v. Stabilize the side banks of a road during construction to aid in the control of 

erosion and road deterioration; this may require mesh or other stabilizing material 

in addition to planting and/or seeding and other structural measures. 

 Construct drainage ditches only where necessary.  Use appropriate structures at culvert 

outlets to prevent erosion.  Also, ensure the culvert does not impede wildlife movement.   

 Do not alter or restrict existing drainage systems, especially in sensitive areas such as 

erodible soils or steep slopes.  Cross water bodies at right angles to the channel and/or at 

points of minimum impact.   

 Develop a Stormwater Pollution Plan – the EPA site contains templates for the plan, 

http://cfpub.epa.gov/npdes/stormwater/swppp.cfm.  

 

Evaporation Ponds 
Arizona’s wildlife is highly dependent on any available surface water.  Wildlife, especially 

waterfowl, are attracted to any form of open water, even evaporations ponds, which could lead to 

inadvertent poisoning due to concentrated salt and other minerals or accidental drowning.  

Therefore, AGFD has the following recommendations regarding brine ponds toxic to wildlife:  

 Locate ponds in an area undesirable to wildlife, such as high use/highly disturbed areas. 

 Ponds should be fenced on the perimeter and the top screened to prevent unsuitable and 

possibly fatal use by wildlife.   

 If screening is not feasible, create steep pond sides to minimize shallow areas that would 

be used by wading birds. 

 Monitor ponds for wildlife mortality and have a contingency plan for wildlife mortality 

incidents.  (i.e., if a waterfowl die-off is observed contact AGFD and US Fish and 

Wildlife Service (USFWS) as soon as possible and have a contingency plan to handle the 

situation) 

 Monitoring the toxicity of the ponds over time is recommended along with a mitigation 

plan ready for implementation when toxicity levels rise 

i. The plan should include short term and long term measures to deter wildlife from 

the area. 

 

Habitat Disturbance and Fragmentation 
Solar development will potentially disturb and fragment wildlife habitat during and after 

construction of a facility.  Pre-construction studies must provide sufficient detail in order for the 

habitat of special status species within the project vicinity to be mapped (e.g., wetland/ riparian 

habitat, contiguous tracts of undisturbed wildlife habitat, raptor nest sites) and for seasonal 

species movement corridors to be determined (e.g., winter bird concentrations, pronghorn 

seasonal migration).  These maps, as well as others, should be used to show the location of 

sensitive resources and used to establish the layout of roads, fences, and other infrastructure in 

order to minimize habitat fragmentation and disturbance.  Listed below are some ―Best 

Management Practices‖ for avoiding, minimizing, and mitigating impacts to wildlife: 

 Avoid using or degrading high value or large, intact habitat areas; use disturbed areas or 

agriculture lands with low habitat value when possible. 

http://cfpub.epa.gov/npdes/stormwater/swppp.cfm
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 Avoid high quality wildlife habitat (e.g., wetlands or riparian habitat, undisturbed wildlife 

habitat) when disturbed areas are not an option.  Areas that are temporarily disturbed 

during construction (e.g., roads, staging areas) should be returned to the original grade 

and revegetated with site appropriate native species following construction. 

 Locate staging areas and construction sites in previously disturbed areas and revegetate 

with site appropriate native species when construction is completed. 

 Use existing roads for construction and access when possible.   

 Minimize habitat fragmentation when new roads or two-tracks must be constructed by: 

i. creating the road through cross-country travel versus blading (check local land 

management agency for cross-country travel regulations). 

ii. construct the minimum footprint (i.e., road width) and number of roads needed to 

maintain the facility. 

 Close, obliterate, and revegetate any roads constructed for the project which are not 

necessary for facility maintenance after construction including those areas not needed 

within the road right-of-way (ROW).  Seed mixes used for revegetation should mimic the 

species composition and density of the surrounding habitat. 

 Locate, design, construct, reconstruct, use, maintain, and/or reclaim roads so as to: 

i. control or prevent erosion, siltation, and air pollution by vegetating or otherwise 

stabilizing all exposed surfaces. 

ii. control or prevent damage to fish, wildlife, or their habitat and related 

environmental values. 

iii. prevent or control damage to public or private property. 

 Coordinate with AGFD when there is any new road access or restriction (year-round or 

seasonal), especially where disturbance to wildlife and their habitat may occur as a result 

of public use of the road or when hunting season is occurring. 

 

Vegetation Removal and Reclamation 
Construction of solar facilities will create soil disturbance, opening the door to negative events 

such as soil erosion and/or non-native or invasive vegetation growth.  The AGFD recommends 

each facility: 

 Document pre-disturbance vegetation characteristics and soil conditions. 

 Develop a Revegetation Plan that uses only native species, approximating the pre-

disturbance plant community composition.  The plan should include:  

i. Background information on the area 

ii. Goals for the revegetation 

iii. Approach 

iv. Implementation 

v. Monitoring and reporting 

vi. Mitigation measures, if necessary 

 Salvage and transplant all succulents such as cacti, yucca, ocotillo, and agave to an on-

site nursery for reclamation of disturbed areas.  The salvaged plants should be used to re-

vegetate temporary use areas, ROWs, and other disturbed areas post construction. 

o Revegetating with salvaged plants will enhance the natural reclamation process as 

well as provide structure for wildlife within the disturbed area. 
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 During project area clearing, scrape the first 6-12 inches of soil off of the top.  Store this 

soil in piles no taller than four feet high (to prevent the death of soil biota). 

 Reestablish soil stabilization, erosion control, restoration and vegetative cover.  Contour 

the soil to match the original topography as much as possible. 

 Re-spread the scraped top-soil over the re-contoured area to be reclaimed.  Apply the 

seed following re-spreading (preferably the same day as a hardened soil crust will form 

from wind and/or rain). 

o Use certified seed sources, free of non-native herbs and grasses (e.g.  intermediate 

wheatgrass, pubescent wheatgrass, crested wheatgrass, and smooth brome).   

 Hydro-mulching is the preferred method of seed application.  

o Seeding success rate is greatly improved using this method because the 

hydromulch contains a tackifier that sticks the seed and mulch to the ground 

reducing seed predation by rodents, birds, and ants and reduces removal by the 

wind. 

 Contact the applicable land management agency regarding guidelines for revegetation 

efforts. 

 When possible push brush and surface rocks into multiple piles, scattered across the 

project area.  The natural materials will provide habitat for many wildlife species and 

degrade over time returning the nutrients to the soil. 

 Fence livestock out of newly reclaimed areas until proper vegetation cover is achieved.  

If fencing is utilized, please incorporate the recommendations provided in the AGFD 

wildlife friendly fencing guidelines. 

 

Noxious Weed Management 
Solar facilities should be prepared to prevent and manage noxious or invasive plants during the 

life of the project.  AGFD recommends following these steps: 

 Develop an Adaptive Weed Management Plan that includes:  

i. Monitoring the project site to detect the presence of noxious weeds.   

ii. Removing or treating weeds to prevent spread. 

iii. Reducing possibilities of contamination or introduction of non-native and noxious 

plants. 

iv. A post construction weed removal plan for the life of the project. 

v. Also include the recommendations below. 

 Assume immediate responsibility for the control of all noxious weeds resulting from 

surface disturbances.   

 Thoroughly wash all surfaces and undercarriages of vehicles and equipment before 

moving to the project site to remove any noxious or non-native plant seeds.  This will 

reduce the possibility of transporting noxious or non-native plants from one site to 

another. 

 To prevent the introduction of invasive species seeds, all earth moving and hauling 

equipment should be washed at the contractor’s storage facility prior to entering the 

construction site. 

 All disturbed soils that will not be landscaped or otherwise permanently stabilized by 

construction should be seeded using species native to the project vicinity.   
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 To prevent invasive species seeds from leaving the site, the contractor should inspect all 

construction equipment and remove all attached plant/vegetation and soil/mud debris 

prior to leaving the construction site.  If possible, the vehicles should be thoroughly 

washed prior to leaving the construction site. 

 

Public Recreation and Access 
 Public recreation and access to public lands for the purpose of recreation is important to 

maintain when considering development of utility-scale solar.  Unless constructed within 

previously developed areas, solar plants will occupy what is currently open space and 

therefore must be located in areas that minimize conflict with known uses such as 

hunting, birding, hiking, camping, and off-highway vehicle (OHV) recreation areas.  

Prior to finalizing development plans, AGFD should be consulted to ensure these 

conflicts are prevented or minimized.     

 As solar projects are constructed around the state, there is a possibility they may impede 

or restrict access to public lands by placing a project on top of known travel routes.  To 

guard against the creation of ―wildcat‖ or illegal roads and maintain access to public 

lands, coordination is recommended with the appropriate landowners to create alternate 

travel routes.  These alternate routes must be created in close proximity to the project to 

provide this critical access and should be similar in size to the original routes.  Signs 

should be placed indicating travel routes while project construction takes place and 

remain in place after project completion.    

 

Seasonal Timing Limitations  
Construction of solar projects could temporarily or permanently displace breeding, migrating, 

and/or wintering wildlife species.  Due to the difference in elevation across Arizona, wildlife 

species breed and/or winter at different times across the state.  Therefore, project proponents 

should work with AGFD for site-specific breeding and wintering seasonal timing limitations for 

species such as migratory birds, deer, pronghorn, elk, and numerous nongame and special status 

species.   
 

Transmission Lines 
To prevent avian collisions and electrocutions, bury all connecting power lines associated with 

the solar development, unless burial of the lines would result in greater impacts to biological or 

archeological resources.   

 Follow existing disturbed areas during installation to minimize habitat alterations.  In low 

areas where the power line crosses drainages, the soil should be compacted to reduce the 

potential for erosion. 

 Trenching and backfilling crews should be close together to minimize the amount of open 

trenches at any given time.   

 Ideally, trenching should occur during the cooler months (October – March) when 

wildlife is less active.  However, there may be exceptions (e.g.  critical wintering areas) 

that need to be assessed on a site-specific basis.   

 Avoid leaving trenches open overnight as they can be effective traps for wildlife.  Where 

trenches cannot be back-filled immediately, escape ramps should be constructed at least 
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every 45 meters.  Escape ramps can be short lateral trenches or wooden planks sloping to 

the surface.  The slope should be less than 45 degrees (1:1).   

 Trenches that have been left open overnight should be inspected daily, prior to work 

beginning, and any animals removed.  Prior to backfilling, the trenches should be 

inspected and any animals removed.  Development of a monitoring schedule for each 

segment of the underground power line installation to ensure minimizing potential 

impacts to wildlife.   

 

All above-ground lines, transformers, or conductors should fully comply with the Avian Power 

Line Interaction Committee (APLIC) 2006 standards to prevent avian fatality, including use of 

various bird deterrents and avian protection devices. 

 

Fencing 
Fencing design is best done on an individual site basis, but most solar energy projects will have 

similar purposes, needs, and constraints.  For these Guidelines, AGFD assumes the typical site 

will be a large parcel (1/4 section or larger) of relatively flat arid lands and the purpose of the 

fencing is to exclude livestock, people, and large wildlife (e.g., javelina, pronghorn, elk, deer) 

that can damage the solar components).  If your application differs from this, we recommend you 

consult AGFD’s Wildlife Fencing Guidelines, 

http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf.  BLM also has fencing standards that 

may apply when the project occurs on federal lands.   

 

In the arid flatlands of Arizona, wildlife species targeted for exclusion from a solar project will 

generally be deer, javelina, and in rare cases elk.  The first step in excluding wildlife within the 

project site is to reduce attractants such as water, food, and habitat.  Since the typical solar 

project will reduce or eliminate vegetation in the collector field, herbivorous wildlife such as 

deer should not be attracted to the area.    Without vegetation, rodent populations should be low 

and will not attract coyotes and snakes.  Nonetheless, fencing needs to be sufficient to discourage 

the occasional explorer from entering the site.  Therefore, AGFD recommends using either a six 

foot chain link fence with two strands of barbed wire extending outwards from the top of the 

fence, or a woven wire/high tensile electric/barbed wire combination exclusion fence (as 

described in the AGFD Wildlife Fencing Guidelines). 

 

Any area where a fence crosses a drainage or wash represents a potential point of failure during 

or following a large precipitation event.  Unless the site has been contoured to divert all flows 

outside the exclusion area the crossings are subject to damage during flood events.  Free 

swinging flood gates (also known as water bars) should be installed where the fence crosses the 

drainage (illustrations).  Even though the flood gates allow high volumes of water to pass 

through, they can potentially collect substantial amounts of debris which can lead to a dam effect 

and cause damage to the fence.  Alternatively a small stretch of ―sacrificial‖ woven wire fence 

could be constructed in the channel up-stream from the main fence.  This fence will collect flood 

debris and usually prevents damage to the main fence.  The sacrificial fence will need to be 

periodically dug out or even replaced after major flood events.  Fences should be inspected 

immediately after storm events to check for damage. 

http://www.aplic.org/SuggestedPractices2006(LR-2watermark).pdf
http://www.aplic.org/SuggestedPractices2006(LR-2watermark).pdf
http://www.azgfd.gov/hgis/pdfs/FencingGuidelines.pdf
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Figure 1 Free swing flood gates 

 

Hazardous Materials  
Solar energy plants have the potential to generate or spill hazardous materials during 

construction, operation, and/or decommissioning, which could affect wildlife, habitat, and 

surrounding water sources.  Potential hazardous materials associated with solar energy plants 

include: heat transfer fluids (i.e., oils), molten salts, hydraulic fluids, coolants, lubricants, waste 

water, and photovoltaic panels.  Most hazardous materials can be contained through good facility 

design, emergency planning, prudent operating practices, and proper disposal.  Even general 

construction trash (e.g., plastic wrap, small metal scraps, and grease cartridges) can kill or injure 

wildlife.  AGFD recommends developing a spill prevention and/or contingency plan for spills. 

 

Solar energy plants that employ indirect energy conversion (i.e.  concentrated solar power) use 

liquids such as oils or molten salts that may be hazardous and present spill risks.  In addition, 

various fluids are used that are common to most industrial facilities, such as hydraulic fluids, 

coolants, and lubricants.  These fluids may in some cases be hazardous, and present a spill-

related risk.  Proper planning and good maintenance practices can be used to minimize impacts 

from hazardous materials.  If synthetic oil is involved in a spill/leak, soil should be removed to 

an on-site bioremediation facility and indigenous bacteria should be used to decompose the oil to 

acceptable levels.  If inorganic salts are involved in a spill, the molten material should be 

immediately cooled to a solid, contained within concrete dikes and curbing, and removed or 

recycled back into the system.   
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Solar energy plants that employ direct energy conversion (i.e., photovoltaic (PV)) use solar 

panels that contain many of the same hazardous materials as electronic equipment waste (e.g., 

arsenic, cadmium, silicon).  Although the panels are sealed under normal operating conditions, 

there is the potential for environmental contamination if they are damaged or improperly 

discarded (e.g., the leaching of toxic heavy metals out of the landfills into groundwater and 

streams).  To prevent end-of-life hazards, solar plants should responsibly recycle/dispose PV 

panels by adhering to one or more of the following suggestions:  

 create a protocol for responsible disposal of decommission PV solar panels prior to 

facility construction,  

 determine if the PV panel manufacturers provides an Extended Producer Responsibility 

(EPR) service which requires the producer  of the panel to take back their product thus 

ensuring the panels are recycled safely and responsibly, or  

 recycle PV panels at existing responsible electronic waste recycling facilities or at 

facilities that recycle batteries containing lead and cadmium.   
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Mitigation 
 

AGFD recognizes the purpose and need for renewable energy and that solar developments will 

impact wildlife and their habitat.  Project proponents and permitting agencies should ensure that 

appropriate measures are incorporated into the planning and construction of the project to avoid 

or minimize impacts to the greatest extent possible.  If these measures are insufficient to avoid 

negative impacts to wildlife, habitat connectivity, or depletion of water resources, mitigation can 

be used to offset such impacts, including cumulative impacts.  The following potential mitigation 

options are known to protect and enhance wildlife populations at biologically appropriate 

locations when properly designed and implemented: 

 

 Funding wildlife research (see Appendix B) 

 Studies of displacement 

 Population impacts 

 Wildlife movement and behavior  

 Offsite conservation of important/crucial/valuable habitat 

 Nesting and breeding areas 

 Foraging habitat 

 Roosting or wintering areas 

 Migratory rest areas 

 Habitat corridors and linkages 

 Offsite habitat restoration 

 Restored habitat function 

 Increased carrying capacity 

 revegetation 

 Offsite habitat enhancement 

 Predator control program(s) 

 Noxious/exotic/invasive species removal 

 

Although impacts may occur, the ability to mitigate for them can influence whether a project is 

supported or not by AGFD.  Practical and feasible mitigation is recommended when it will serve 

to minimize a project’s effect on wildlife populations and their habitat.  Mitigation is site- and 

species-specific, and must be formulated for each individual project.  Mitigation should have a 

biological basis for ensuring protection or enhancement of the species affected by the project. 

 

Funding wildlife research is one potential mitigation option with long-term benefits.  The more 

knowledge about wildlife response to solar development in Arizona, the more effective 

recommendations can be made to avoid/minimize/mitigate impacts.  When considering research 

as a mitigation option, consult with AGFD to help design and conduct investigations.   

 

Mitigation can also involve the purchase of land through fee title, purchase of conservation 

easements, or other land conveyances for the permanent protection of the biological resources on 

these lands.  The purchased land or easements should have biological value equal to or higher 

than the land lost for the target species, or community of species, affected by the solar energy 
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project.  Please refer to AGFD’s Conservation Easements Fact Sheet for more information at 

http://www.azgfd.gov/hgis/pdfs/LandsConservationEasement.pdf. 

 

 

 

http://www.azgfd.gov/hgis/pdfs/LandsConservationEasement.pdf
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APPENDIX A: Wildlife and Wildlife Habitat 

Compensation Policy 
 

I2.3 Wildlife and Wildlife Habitat Compensation  

Effective: 06/04/1994 
Process Owner: WMHB Branch Chief 

 

Department Policy:  It shall be the policy of the Department to develop adequate compensation 

plans for actual or potential habitat losses resulting from land and water projects in accordance 

with State and Federal laws.  Habitat compensation plans will seek compensation at a 100% 

level, where feasible, and will be developed using habitat resource category designations.  See 

Commission Policy A2.16. 

 

Authority:  The Director of the Arizona Game and Fish Department is authorized under A.R.S. 

Title 17-211, Subsection D, to perform the necessary administrative tasks required to manage the 

wildlife resources of the State of Arizona.  Pursuant to those duties and in accordance with 

federal environmental laws and resource management acts, such as the National Environmental 

Policy Act, Fish and Wildlife Coordination Act, and Endangered Species Act, the Director is 

further charged with cooperating in the determination of potential impacts to Arizona’s wildlife 

resources resulting from federally funded land and water projects.  In addition, a Commission 

M.O.U. assigns similar responsibilities for evaluating proposed projects on lands administered by 

the State Land Department.  An integral part of this process is the development of adequate 

compensation measures aimed at eliminating or reducing project-associated impacts. 

 

Procedure:  Criteria used to identify general compensation goals are as follows: 

 

A. Resource Category I. 

1. Designation Criteria. Habitat in this category are of the highest value to Arizona 

wildlife species, and are unique and/or irreplaceable on a statewide or ecoregion basis. 

2. Compensation Goal. No loss of existing in-kind habitat value. 

3. Guideline. The Department will recommend that all potential losses of existing habitat 

values be prevented.  Insignificant changes that would not result in adverse impacts to 

habitat values may be acceptable provided they will have no significant cumulative 

impact. 

4. Habitat Types. Habitat types associated with Resource Category I shall include, but not 

limited to the following examples: 

a. Perennial Stream Habitats 

b. Wetlands and Riparian habitats of at least one acre in size, which are associated with 

perennial waters.  Biotic communities included in this classification follow 

descriptions provided in Brown (1982) and Henderson and Minckley (1984). 

c. Key utilization areas for species listed or proposed for listing under the Endangered 

Species Act of 1973 as Threatened or Endangered and Endangered State Threatened 

Native Wildlife species. 
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B. Resource Category II. 

1. Designation Criteria. Habitats in this category are of high value for Arizona wildlife 

species and are relatively scarce or becoming scarce on a statewide or ecoregion basis. 

2. Compensation Goal. No net loss of existing habitat value, while minimizing loss of in-

kind value. 

3. Guideline. The Department will recommend that all potential losses of Resource 

Category II habitat values be avoided or minimized.  If significant losses are likely to 

occur, the Department will recommend alternatives to immediately rectify, reduce, or 

eliminate these losses over time. 

4. Habitat Types. Habitat types associated with Resource Category II shall include, but not 

limited to, the following examples: 

a. Key utilization areas for antelope and bighorn sheep. 

b. Key utilization areas for Threatened and Candidate State Threatened Native Wildlife 

species, candidate species for federal listing as Threatened or Endangered (Categories 

I and 2). 

c. Actual or potential reintroduction sites for species that are listed as Extirpated or 

Endangered on the State Threatened Native Wildlife list. 

d. Blue ribbon fishing areas (i.e., Lee’s Ferry and Becker Lake). 

e. Isolated mountain ranges provided Subalpine-coniferous forest habitats (i.e., Pinaleno 

Mountains). 

f. State and federally operated game preserves, refuges or wildlife areas. 

g. Montane meadows. 

 

C. Resource Category III. 

1. Designation Criteria. Habitats in this category are of high to medium value for Arizona 

wildlife species, and are relatively abundant on a statewide basis. 

2. Mitigation Goal. No net loss of habitat value. 

3. Guidelines. The Department will recommend ways to minimize or avoid habitat losses.  

Anticipated losses will be compensated by replacement of habitat values in-kind, or by 

substitution of high value habitat types, or by increased management of replacement 

habitats, so that no net loss occurs. 

4. Habitat Types Involved. Habitats in this category are of a natural, undisturbed condition 

or they involve bodies of water of economic importance and shall include, but not be 

limited to, the following examples: 

a. Chihuahua, Great Basin, Mohave, and Sonoran Desert habitat types. 

b. Desert-grasslands and Chaparral zones. 

c. Oak and coniferous woodlands and coniferous forests. 

d. Reservoir habitats. 

 

D. Resource Category IV.  

1. Designation Criteria. Habitats in this category are of medium to low value for Arizona 

wildlife species, due to proximity to urban development or low productivity associated 

with these lands. 

2. Mitigation Goal. Minimize loss of habitat value. 
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3. Guideline. The Department will recommend ways to avoid or minimize habitat losses.  

Should losses be unavoidable, the Department may make a recommendation for 

compensation, based on the significance of the loss. 

4. Habitat Types Involved. Habitat types associated with Resource Category IV shall 

include, but not be limited to, the following examples: 

a. Agricultural Lands. 

b. Undeveloped urban areas (i.e., land proximal to waste water treatment facilities, 

municipal mountain preserves, and undeveloped lands in proximity to municipal and 

industrial areas). 

c. Habitats exhibiting low wildlife productivity as a result of man’s influence. 
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APPENDIX B: Research Concepts 
 

Information regarding impacts of utility-scale solar development on wildlife and habitats is 

lacking.  In order to inform planning, development, and mitigation, AGFD has identified the 

following top solar-wildlife research needs in Arizona: 

 

 Determine the ―effective footprint‖ of utility-scale solar development so mitigation 

strategies can be implemented at the spatial extent of the impact. 

o Determine the potential effects of a proposed solar project on the demographics of 

select wildlife species. 

 Evaluate the alteration of vegetation and micro-climate adjacent to solar facilities. 

 Identify the impact that utility-scale solar development has on wildlife corridors. 

o Evaluate the movement and behavior patterns of select wildlife species (e.g.  

ungulates, grassland passerines, raptors) pre- and post-construction.   

 Examine the impacts to migratory birds and bats. 

 Develop mitigation strategies to reduce the impacts of water impoundments associated 

with solar facilities. 

 

What is the “effective footprint” of utility-scale solar development? 
AGFD’s Research Branch has developed a monitoring plan to elucidate whether the impact of 

utility-scale solar projects stops at the project boundaries or if it extends beyond the project’s 

physical footprint.  This monitoring approach would inform planning, development, and 

mitigation on future projects by determining the true impacts from habitat loss, degradation, and 

fragmentation on wildlife habitat and connectivity.  Our goal is to implement research on a 

landscape-scale by partnering with the solar industry, thereby allowing us to make accurate 

predictions regarding the impact that these projects will have on Arizona ecosystems.  This data 

will greatly inform the appropriate planning and mitigation necessary to reduce impacts to 

wildlife and their habitat. 

 

How do we mitigate the impact of utility-scale solar development on 

wildlife corridors? 
The impacts of utility-scale solar development on the temporal and spatial movement patterns of 

wildlife are poorly understood.  It is imperative these impacts are identified early in the 

development of the State’s solar resources so that the location, configuration, and extent of future 

facilities are compatible with AGFD’s vision for an interconnected network of conservation 

areas that maintain viable wildlife populations.  A considerable amount of work has been done to 

identify, at the broad-scale, important habitat linkages that allow for the exchange of individuals 

among populations – a key ingredient in the long-term persistence of wildlife populations.  

AGFD, in a partnership with the solar industry, could identify the constraints that solar 

development exhibits on wildlife movement in an effort to develop proactive management 

recommendations that will lead to the coexistence of wildlife movement corridors and a 

renewable energy infrastructure. 
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How are vegetation and micro-climate affected by the development 

of utility-scale solar facilities? 
Many of the proposed solar facilities will be located in what is currently considered intact 

wildlife habitat.  These areas provide the resources required for survival and reproduction, 

namely access to food, water, shelter, and mates.  It is unclear what the impact will be to adjacent 

habitat outside of the physical footprint of solar facilities although there is concern that alteration 

of vegetation and micro-climate resulting from solar reflectance and groundwater pumping will 

adversely affect wildlife habitat.  These impacts need to be evaluated in order to develop habitat 

management strategies that retain the necessary characteristics of those habitats for wildlife 

persistence. 

 

Are there impacts to migratory birds and bats resulting from the 

development of utility-scale solar facilities in desert ecosystems? 
Some initial monitoring of large utility-scale solar facilities has shown bird mortality due to 

collisions with structures and burns from concentrated sunlight and mirrors.  The incidence of 

bird collisions with solar facility structures may be amplified by the presence of open water 

impoundments.  These water impoundments also have the potential to attract bats and increase 

an additional mortality risk due to collision or poisoning due to water quality issues (similar 

water quality issues are of concern for all wildlife).  It has been shown that the heat from 

concentrated sunlight has lead to the mortality of birds, especially aerial forages (swifts and 

swallows).  The mortality is thought to occur during morning startup, testing, and maintenance 

when the mirrors are refocused on ―standby‖ points of sky around the tower.   

 

Can water impoundments (i.e., salinity pools) be managed to benefit 

wildlife species? 
Water is a limiting resource for many species that inhabit desert ecosystems.  Although 

groundwater pumping has the potential to adversely impact habitat, the addition of water sources 

in the form of impoundments that are constructed as part of the solar facility could serve to 

benefit wildlife.  AGFD has conducted a significant amount of research regarding the importance 

of water sources for desert wildlife and these results could be applied to water sources developed 

by solar facilities.  As mentioned above, the attractive nature of water impoundments in Arizona 

can increase the likelihood of wildlife interacting with the infrastructure of the solar facility.  In 

addition, poor water quality issues of open water impoundments can lead to increased wildlife 

mortality.   
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