
Transcr pt  Exh bit(s) 

Exhibit#: NbAM \ -47 ! M C  v I-2 

Arizona Corporation Commission 

NQV 2 5 2015 



EXHIBIT NMM-1 



EXHIBIT NMM-1 

Excerpted page from Arizona Public Service’s 2014 Integrated Resource PZan referencing their 
12% level compliance with Arizona’s Renewable Portfolio Standard. 

Full reference: Arizona Public Service Company, 2014 Integrated Resource Plan, April 20 14, 
449 pp. Available at h~s://www.a~s.comllibrar~/resource%20alti20 14 IntegratedResource 
Planadf. Accessed October 9,2015. 



2014 INTEGRATED RESOURCV PLAN 
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ENERGY EFFICIENCY AND RENEWBLE ENERGY STANDARDS 
The ACC has enacted rules regarding energy efficiency that mandate a 22% cumulative energy savings 
requirement by 2020. The RES requires 
RES, APS must also meet a portion of the renewable energy requirement with distributed energy resources - 
namely, rooftop solar installations. 

by 2025. As part of the 

From a planning perspective, the degree to which customers engage in these programs represents a significant 
uncertainty and has a direct impact on projected customer demand levels. If customer participation is lower than 
projected, then demand for energy could exceed forecasted levels as would the need for resources to supply that 
demand. Conversely, higher than anticipated participation in these programs would lower customer demand for 
energy resulting in reduced resource needs. Over the 15-year Planning Period, penetration of these programs may 
be higher or lower than originally forecast depending on many factors such as customer preferences, general 
economic conditions and availability of affordable technology. 

In 2006, the ACC adopted the RES, under which electric utilities under its 
jurisdiction must supply an increasing percentage of their retail electric 
energy sales from eligible renewable resources, including solar, wind, 
biomass, biogas and geothermal technologies. The renewable energy 
requirement was 4% of retail electric sales in 2013 and it increases annually 
until reaching 15% in 2025. The RES also includes a carve-out for distributed 
energy systems of 30% of the overall RES requirement per year. 

In addition, APS’s 2009 rate case settlement agreemenP, requires APS to 
obtain an additional( 

m 
than double the RES target of 5% for that year. 

which is more 

Table 4 summarizes the RES percentage requirement (not including the 
additional commitment required by the settlement agreement discussed 
above) and i ts timing for each year under the Planning Period. The Selected 
Portfolio in addition to the other portfolios that were considered in 
developing the 2014 IRP meet or exceed the RES requirement percentages. 

In 2011, the ACC’s Energy Efficiency (EE) rules became effective which 
include an Energy Efficiency Standard of 22% of cumulative annual energy 
savings by 2020. 

Table 5 summarizes the EE Standard percentage requirement and i ts timing 
for each year under the Planning Period. The Selected Portfolio in addition 
to the other portfolios that were considered in developing the 2014 IRP 
used the requirement percentages in formulating the 15-year plan. m 
ISACC Decision No. 71448 (December 20,2009) 

TABLE 4 RES PERCENT GE A 
~ 

YEAR 

I 2014 v 
6.00% I I 

8.00% 1 I 

I 2020 I 10.00% I I 

12.00% 1 I 

14.00% 1 I 

I 
‘RES requirement includes a 30% carve-out 

for distributed 

TABLE 5: EE STANDARD PERCENTAGE 
REQUIREMENT 

1 2014 1 7.25% [ i 

12.00% 1 I 

17.00% I I 

22.00% I I 

41 
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ARIZONA PllBLIC SERVICE 

0 s 
This report contains forward-looking statements based on current expectations. These 
forward-looking statements are often identified by words such as “forecast,” “estimate,” 
“project ion ,’I “may,” “believe,” “expect ,” “ pla n,” “require,” “intend,” “assume,” and similar words . 
Because actual results may differ materially from expectations, APS cautions against placing 
undue reliance on these statements. A number of factors could cause future results to differ 
materially from historical results, or from outcomes currently expected or sought by APS. A 
discussion of some of these risks and uncertainties is contained in APS’s Annual Report on 
Form 10-K filed with the Securities and Exchange Commission, available on APS corporate 
parent’s website at www.pinnaclewest.com, which should be carefully reviewed before placing 
any reliance on APS’s forward-looking statements, financial statements or disclosures. APS 
assumes no obligation to  update any forward-looking statements, even if internal estimates 
change, except as may be required by applicable law. 

http://www.pinnaclewest.com
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ARIZONA PUBLIC SERVICE 

The 2014 Integrated Resource Plan (2014 IRP) lays out how APS is planning to  meet the projected nearly 13,000 
MW resource requirement within its service territory by 2029. When combining load growth with contract 
expirations and unit retirements, APS anticipates needing over 6,600 MW of additional resources. To meet that 
need, APS evaluated several combinations of resource options in compliance with the Arizona Corporation 
Commission (ACC) Resource Planning and Procurement Rules, and Renewable Energy and Energy Efficiency 
Standards. The 2014 IRP details the inputs that went into the portfolio evaluation process, including a broad 
array of resources, costs and environmental variables, and the analytical framework used in the evaluation. The 
conclusion of this process was clear: low natural gas prices combined with the cost of environmental regulations 
and increases in self-dispatching solar generation will favor highly flexible natural gas resources over traditional 
baseload resources. Continued investment in advanced grid technologies is expected to provide further flexibility 
to  the APS system. 

01 
FUT 
6,6f 

a. New Utility-Scale Resources 
Natural Gas - 4,205 MW 
Renewable Energy - 425 MW (818 MW Nameplate Capacity) 

b. New Customer Resources 
Energy Efficiency - 1,447 MW 
Distributed Energy - 261 MW (722 MW Nameplate Capacity) 

Demand Reponse - 275 MW 

Exisitng Customer Resources 
Existing Contracts New Customer Resources 
Existing Utility-Scale Resources 

New Utility-Scale Resources 

8,124 MW 12,982 MW 
peak requirement peak requirement 

existing resources existing resources 
100% met with 50% met with 

Figure fS-1 2014 vs 2029 Peak Regciiwrner:s 

EST 
RGV 

$13.6 billion $496 million 

Planned to secure sufficient assets 
to  meet requirements under the 
Selected Portfolio 

Needed to support reliability, 
coordination, aging infrastructure 
and integration of renewable energy 

H 

2014 
G 

9,297 11,872 6,749 3,182 2,509 

2029 

$300 million 

Planned to  support reliability, 
integrate distributed energy and 
emerging technologies 

Improves Environmental 
Performance: 

C02 Intensity V 14% 

Water Intensity 24% 

9,297 12,548 14,592 6,944 7,855 

Renewable Energy 
crgiire CS-2 I 2.314 ds 2029 E n ~ q y  &Irr 
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APS analyzed four portfolios before arriving at the Selected Portfolio as the most reasonable mix of resources for 
the 2014 IRP. The analysis focused on flexibility, reliability, cost, environmental impact and risk, among others. 

The following table summarizes the analysis of the portfolios, including criteria considered for each. All portfolios 
include modernizing the Ocotillo power plant to support Valley reliability and renewable energy integration. 

TABLE ES-1- 2014 IRP PORTFOLIO SELECTION 

Description Modernize Ocotillo; 
continue coal 
operations; 
EE and RE compliance 

I... I 

RESOURCE CONTRIBUTIONS ( 

I 
Nuclear I 1,146 MW / 18.1% 

1,932 MW / 24.5% Coal 

r i 

Natural Gas i 7,137 MW / 28.5% 

1,088 MW / 13.6% Renewebie Energy & 

1,722 MW / 15.3 % Energy Efficiency & 
Demand Response 

Modernize Ocotillo; 
continue coal 
operations; EE 
compliance; 
RE well above 
comoliance 

Modernize Ocotillo; Modernize Ocotillo; 
replace Cholla with 
gas and renewable operation; 
generation; EE 
compliance; 
RE slightly above 
compliance 

convert Cholla to gas 

EE and RE compliance 

I I 

>29 PEAK CAPACITY CONTRIBWION / 96 ENERGY MIX) 

1,146 MW / 18.1% 1,146 MW /lS.l% 1,146 MW / 18.1% I 
i I 

1,932 MW 1 23.4% 1,285 MW / 16.9% 1,285 MW 116.9% 

I r 6,933 MW /21.9% I 7,749 MW / 35.0% I 7,784 MW / 36.1% 
I 

1,298 MW 121.3% 1,117 MW / 74.7% 1.088 MW / 13.6% 

I 
1,722 MW / 15.3% 1 1,722 MW / 15.3% 1,722 MW /15.3% I 

HY THE ~ € L € ~ T E  L1O OSE 
Resource planning does not establish a guarantee of future conditions 
or develop a transactional roadmap. Rather, the IRP process enables APS 
to develop long-term plans and evaluate which resource options may 
be appropriate given today’s forecasts of future energy needs, resource 
costs and associated uncertainties. In the formulation of the 2014 IRP, 
uncertainties regarding environmental regulation and the evolving nature 
of the electric industry significantly influenced the selection process. The 
Selected Portfolio was chosen because it provides the most reasonable 
combination of overall economic performance, and flexibility in the 
generation fleet to support grid reliability, integrate renewable energy 
and manage uncertainties. Moving through the Planning Period, 
circumstances governing current assumptions and forecasts will 
undoubtedly change and will be updated in future resource plans, 
potentially shifting the preferred portfolio. 

EXECUTIVE SUMMARY I IX 
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EXHIBIT NMM-2 

Arizona's solar potential as determined by the National Renewable Energy Laboratory. 

Full Reference: Burr, J., Haliock, L., and Sargent, R., 2014. Star Power: The Growing Role of 
SoZar Energy in Arizona, Environment Arizona Research & Policy Center, 40 pp. Available at 
li~~://www.environmentarizona.or~sites/environnienu'files/reportslAZ Star Power.udf. 
Accessed October 9,2015. 



Executive Summary 

I 

rizona could meet i ts  energy needs by 
capturing just a sliver of the virtually A limitless and pollution-free energy that 

strikes the state every day in the form of sunlight. 
With solar installation costs falling, the efficiency 
of solar cells rising, and the threats of air pollution 
and global warming ever-looming, solar power is 
becoming a more attractive and widespread source 
of energy every day. 

Solar energy is on the rise across the country. The 
amount of solar photovoltaic (PV) capacity* in the 
United States has tripled in the past two years. 
More than half of all new U.S. electricity generating 
capacity came from solar installations in the first half 
of 2014, and the United States now has enough solar 
electric capacity installed to power more than 3.2 
million homes. Arizona installed more solar electric 
capacity than any other state in 2013, and it was 
the state with the highest amount of installed solar 
capacity per person at the end of that year. 

0 

Arizona should build on the recent growth in 
solar energy by setting a goal of obtaining at 
least 25 percent of i ts electricity from solar power 
by 2025. Achieving that goal would result in a 
cleaner environment, less dependence on fossil fuels, 
and a stronger economy. 

4 
Arizona's solar energy potential is nearl> 
limitless.-l 

I 

I f  
the 50 states has the potenl to generate far 
more electricity from the sun than its residents 
consume. (See Figure ES-1.) 

rhere are 35 million residential and commer- 
cial rooftops that could host solar panels across 
the United States, including more than 800,000 
rooftops in Arizona. 

Continued growth in solar energy in Arizona 
would bring a goal of 25 percent solar electricity 
within reach. 

Solar PV capacity in Arizona increased at a rate 
of 142 percent per year from 201 0 to 201 3. If 
solar PV installations continue to increase at just 
one-seventh of that rate (20 percent) annually 
between 2013 and 2025, Arizona would have 
enough solar energy to generate 25 percent of i ts 
electricity. (See Figure ES-2.) 

* In this report, "solar photovoltaic (PV) capacity," or "solar PV," refers to installed solar photovoltaic systems, both distributed and 
utility-scale. "Solar electricity capacity" refers to all solar technologies that generate electricity, including concentrating solar powed 
systems that use the sun's heat - rather than i ts light- to generate electricity.The figures in this report do not include other solar enefgy 
technologies, such as solar water heating. I 

4 StarPower 
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xecutive Summary 

rizona could meet i t s  energy needs by 
capturing just a sliver of the virtually 
limitless and pollution-free energy that 

strikes the state every day in the form of sunlight. 
With solar installation costs falling, the efficiency 
of solar cells rising, and the threats of air pollution 
and global warming ever-looming, solar power is 
becoming a more attractive and widespread source 
of energy every day. 

Solar energy is  on the rise across the country. The 
amount of solar photovoltaic (PV) capacity* in the 
United States has tripled in the past two years. 
More than half of all new US. electricity generating 
capacity came from solar installations in the first half 
of 2014, and the United States now has enough solar 
electric capacity installed to power more than 3.2 
million homes. Arizona installed more solar electric 
capacity than any other state in 2013, and it was 
the state with the highest amount of installed solar 
capacity per person at the end of that year. 

Arizona should build on the recent growth in 
solar energy by setting a goal of obtaining at 
least 25 percent of i ts  electricity from solar power 
by 2025. Achieving that goal would result in a 
cleaner environment, less dependence on fossil fuels, 
and a stronger economy. 

Arizona's solar energy potential is nearly 
limitless. Based on renewable energy technical 
potential reported by the National Renewable 
Energy Laboratory: 

Arizona has the potential to produce more than 
320 times as much electricity from solar PV 
and concentrating solar power (CSP) installa- 
tions as the state consumes each year. Each of 
the 50 states has the potential to generate far 
more electricity from the sun than its residents 
consume. (See Figure ES-1.) 

There are 35 million residential and commer- 
cial rooftops that could host solar panels across 
the United States, including more than 800,000 
rooftops in Arizona. 

Continued growth in solar energy in Arizona 
would bring a goal of 25 percent solar electricity 
within reach. 

Solar PV capacity in Arizona increased at a rate 
of 142 percent per year from 201 0 to 201 3. If 
solar PV installations continue to increase at just 
one-seventh of that rate (20 percent) annually 
between 201 3 and 2025, Arizona would have 
enough solar energy to generate 25 percent of its 
electricity. (See Figure ES-2.) 

* In this report, "solar photovoltaic (PVl capacity," or "solar PV," refers to installed solar photovoltaic systems, both distributed and 
utility-scale. "Solar electricity capacity" refers to all solar technologies that generate electricity, including concentrating solar power 
systems that use the sun's heat - rather than its light - to generate electricity. The figures in this report do not include other solar energy 
technologies, such as solar water heating. 

4 Star Power 
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Figure ES-I. Solar Electricity Technical ~ o ~ e n ~ ~ a l  Compared with Electricity C o n s ~ m ~ t i o n  

0 

0 

Figure ES-2. Arizona Can Generate 25 Percent of Its E lec~r~~ i ty  from Solar Power by 2025 

I 
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Getting at least 25 percent of Arizona‘s electricity 
from the sun by 2025 would represent a major 
step toward stabilizing the climate, cleaning 
our air and building a prosperous, sustainable 
economy. 

Producing 25 percent of i t s  electricity from 
clean, solar power would reduce Arizona’s global 
warming pollution by 13 million metric tons in 
2025 -the equivalent of taking 2.8 million cars 
off the road. Solar energy at that scale would 
help Arizona comply with the goals of the Clean 
Power Plan - the Environmental Protection 
Agency’s (EPA’s) proposed plan to reduce US. 
global warming pollution from the power sector 
by 30 percent below 2005 levels by 2030. If the 
EPA decides that distributed generation can help 
states achieve their goals under the Clean Power 
Plan, producing 25 percent of Arizona‘s electricity 
from clean, solar power would enable the state 
to achieve more than half of i ts 2030 emission 
reductions goal. 

Expanding solar energy will also reduce 
emissions of pollutants that contribute to the 
formation of smog and soot and threaten public 
health, especially the health of vulnerable 
populations like children, the elderly and those 
with respiratory disease. 

Obtaining 25 percent of Arizona’s electricity from 
solar energy would reduce water consumption 
from power plants dramatically. Using a life-cycle 
assessment, solar photovoltaics consume 1/500th 
of the water consumed by coal power plants and 
1/80th of the water consumed by natural gas 
plants per unit of electricity produced. 

Solar energy creates local clean energy jobs that 
can’t be outsourced. Growth in the solar indus- 
try from November 201 2 to November 201 3 
was 10 times faster than the national average 
for employment. Arizona is the state with the 
second-greatest number of solar jobs - more 

than 8,500 Arizonans worked in the solar energy 
industry in 201 3. 

A future in which Arizona gets at least 25 percent of 
its electricity from the sun is within reach. Leadership 
in Arizona will help America generate 10 percent of 
i ts electricity from solar power by 2030. The tools to 
build this vision are available and the momentum 
exists - now federal, state and local governments 
should adopt aggressive goals for solar integration 
and implement policies that encourage the adoption 
of solar power. 

To achieve Arizona’s full solar potential: 

Arizona’s state government should commit to 
obtain at least 25 percent of i ts electricity from 
solar power by 2025 and adopt policies to achieve 
that goal. Arizona should also maintain strong net 
metering and interconnection standards, promote 
community solar and virtual net metering that can 
deliver the benefits of solar power to low income 
communities, facilitate third-party sales of solar 
power to provide access to successful solar leasing 
programs, and make smart investments to move 
toward a more intelligent electric grid in which 
distributed sources of energy such as solar power 
play a larger role. The state should utilize solar 
energy wherever possible on public buildings 
and properties. Arizona should adopt a strategy 
for complying with the Clean Power Plan, and 
solar power should play a significant role in the 
state’s plans to meet or exceed the emission 
reduction targets. 

The federal government should commit to a 
baseline goal of obtaining at least 10 percent 
of the nation’s electricity from solar energy by 
2030. i he  federal government should utilize 
solar energy on government buildings and also 
continue successful solar policies, including 
federal incentives, programs to responsibly site 
solar energy on public lands, and research, devel- 
opment and deployment efforts designed to help 

6 Star Power 



local and state governments reduce the cost of 
solar energy and smooth the incorporation of 
large amounts of solar energy into the electric 
grid. It should consider adopting a baseline 
standard for net metering. In addition, the federal 
government should strengthen and finalize the 
Clean Power Plan and ensure that distributed 
electricity resources such as rooftop solar panels 
can be used as a tool for compliance. 

0 Local governments should adopt strong solar 
goals, utilize solar energy wherever possible 
on public buildings and properties, ensure that 
homeowners and businesses can “go solar”easi1y 
and with a minimum amount of red tape, imple- 
ment financing programs, such as property- 

assessed clean energy (PACE) financing, and adopt 
bulk purchasing programs for solar installations. 
Local governments should also establish zoning 
and building codes that facilitate the use of 
solar energy. Municipally owned utilities should 
promote solar energy by providing net meter- 
ing or other rate structures to compensate solar 
homeowners fairly, and by making investments in 
community-scale and utility-scale solar projects. 

Executive Summary 7 
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EXHIBIT NMM-3 

Excerpted pages from Mark Etherton, Enhancing Arizona 's Ability to Export Renewable Energy, 
A Report to Address the Arizona Corporation Commission's Sixth Biennial Transmission 
Assessment, Commission Decision No. 72031, PDS Consulting, PLC, 3 8 pp. with appendices, 
201 1. These statements address Arizona's renewable energy export potential and the barriers to 
exports. 

The original document is available from the Arizona Corporation Commission Docket at 
htt~://imarres.edocket.azcc.rrov/docketudfi'0000 130855.pdf. The substance of the report was 
also incorporated as Chapter 3 into the Seventh Biennial Transmission Assessment (2012-2021) 
StaffReport, ACC Docket No. E-00000D-11-0017. This report is available at 
http://Www.azcc. ~ov/Divisions/U~lities/Elec~c/Bienniali20 12%20BTA/200 12- 
7thBTAStafPh20Reuortv 1 -O-FINAL.udf?d=8 1. Accessed October 9,20 15. 

http://Www.azcc
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Enhancing Arizona’s Ability to 
Export Renewable Energy 

A Report to Address the Arizona Corporation Commission 
Sixth Biennial Transmission Assessment 

Commission Decision No. 72031 

Prepared by PDS Consulting, PLC 

October 2011 



EXECUTIVE SUMMARY 

I 

regulated electric utilities to jointly conduct or procure a study and to conduct a stakeholder workshop 
process to identifi the barriers to and solutions for enhancing Arizona’s ability to export renewable 
energy. Arizona Public Service Company (“APS”); Salt River Project Agricultural Improvement and 
Power District (“SRP”)2; Southwest Transmission Cooperative, Inc. (“SWTC”); Tucson Electric Power 
Company (“TEP”); and UniSource Electric, Inc. (“UNS Electric”) procured the services of PDS 
Consulting, PLC to conduct the study. 

This report: (1) summarizes the ACC order for which this report was prepared and briefly introduces the 
Arizona Utilities (see Section I of this report); (2) provides an overview of Renewable Energy Standards 
(“RES”) and regional renewable energy assessments, followed by a sununary of prior evaluations 
regarding Arizona’s renewable energy resources and related transmission projects (see Section I1 of this 
report); (3) presents the results of a high level technical evaluation that assessed the deliverability of the 
existing transmission system, assessed the incremental deliverability with the addition of the renewable 
transmission projects (“RTPs”), and identified transmission corridors to enhance export capability (see 
Section III of this report); (4) summarizes stakeholder input, including the identification of barriers to and 
solutions for enhancing Arizona’s ability to export renewable energy (see Section IV of this report); and 
(5) provides the current status of the export market environment (see Section V of this report). 

Background of Regional Opportunities for Development of Renewable Energy 

Renewable Energy Standards (“RES) have emerged as a result of state regulatory rules, federal tax 
policy, technological advances, and changes in public acceptance. Arizona is surrounded by other states 
in the Southwest (e.g., California, Colorado, Nevada, New Mexico) that also have RES requirements or 
goals (e.g., Utah). The combined effect of these standards is an increased demand for renewable energy 
within the region. 

9 Western Renewable Energy Zones (“WRJZ’) Initiative (Phase 1 report dated June 2009: 
initiative includes on-going studies) 
A Final Report on the Activities of the Finance Subcommittee (report dated October 5,2009) 
Final Report of the Arizona Renewable Resource and Transmission Identification Subcommittee 
(report dated September 2009) 
SWAT Renewable Transmission Task Force Report (report dated May 15,2008) 
Arizona Renewable Energy Assessment (report dated September 2007) 

B 

B 

B 

~ 

’ Commission Decision No. 7203 1, dated December 10,20 10. 
While SRP is not a Commission-regulated utility, SRP has voluntarily participated in this effort. 
www.westgov.orghvgdpublicaDWREZ09.pdf (Last accessed October 27,201 1)  



he WREZ initiative also indicates that Nevada an3 
New Mexico have supplies that exceed the in-state demand for renewable resources; whereas, California 
has a greater demand for renewable resources than in-state supply. The Western Electricity Coordinating 
Council (“WECC”) ten-year plan, approved in September 201 1, identified California as representing two- 
thirds of the total renewable - - :ded to address RES and Renewable Portfolio Standards (“RPS”) - 

In Arizona, as part of the Commission’s Fifth BTA; the Commission-regulated utilities were required to 
identify future renewable transmission projects (“RTPs”), plans and proposed funding mechanisms to 
construct the top three RTPs in their respective service territories. As such, APS, SRP, SWTC, TEP, and 
UNS Electric each filed a report with the Commission in 2009. The utilities also identified additional 
transmission projects of significant interest to the utilities. 

Technical Assessment, including Corridor Identification 

I) A technical evaluation, discussed in Section 111 of 
this report, assessed the deliverability of the existing transmission system and the incremental 
deliverability with the addition of the RTP system to export renewable resources from the Arizona 
Renewable Energy Zones (“REZ”) to Southern California. The assessment used an injection analysis 
approach to bench mark the existing transmission sys 

er energv to Southern Californ 
leliverability of - 

The technical assessment concluded that the RTPs as a whole would bring potential incremental export 
capability between Arizona and Southern California. This incremental export would be greater if existing 
limitations in the Southern California system on the existing North Gila - Imperial Valley 500kV line 
were resolved. This line limits the amount of energy that can be scheduled from Arizona to Southern 
California. With an additional 500kV line fiom Delaney to the Colorado River the incremental export 
would increase but would remain limited due to the existing North Gila - Imperial Valley 500kV line. 
With the addition of the second North Gila to Imperial Valley 500kV transmission line, the incremental 
export to Southern California could be increased by approximately 2000 MW. Approximately 3000 MW 
of additional transmission capacity between Arizona and Southern California could potentially be 
achieved if the proposed RTPs and the addition of Delaney to the Colorado River and the North Gila to 
Imperial Valley 500kV transmission lines were combined. It should be noted that the incremental export 
values achieved in this assessment could differ when analyzed in a WECC Path Rating Study, which 
would analyze the East of River (“EOR”) Path at a stressed level and would also consider the 
simultaneous impacts on other WECC Paths (i.e., West of River Path). 

Commission Decision No. 72031 also required the utilities to identify specific corridors to be built to 
enhance Arizona’s ability to export renewable energy to outside markets. The assessment considered the 

Commission Decision No. 70635 (December 1 1,2008). 



need for additional corridors to the Southern California markets because the assessment identified 
deliveries to Southern California due to the market potential identified by WREZ and WECC. The 
assessment concluded that additional corridors were not needed and additional transmission capacity 
within the existing corridors made more sense. Therefore, two existing corridors in Arizona were 
evaluated for additional transmission: (1) the Palo Verde - Devers corridor; and (2) the Palo Verde - 
North Gila corridor. Increased transmission capacity on the North Gila - Imperial Valley corridor could 
significantly increase Arizona’s ability to export to California when added in conjunction with the 
Arizona RTPs; however, this corridor is located primarily outside of Arizona and would require approval 
by the California Public Utilities Commission. 

Stakeholder Involvement 

Stakeholders representing renewable energy developers, transmission developers, state agencies, and 
industry consultants were invited to participate in the process of the identification of barriers to and 
solutions for enhancing Arizona’s ability to export renewable energy. The barriers and solutions identified 
by the stakeholders have been categorized as they pertain to economic concerns, physical limitations, 
permitting corridors or right-of-way, and regulatory structure (see Section IV of this report). Neither the 
Arizona Utilities nor PDS Consulting, PLC has conducted an analysis of the barriers or solutions. Further, 
the barriers and solutions do not represent a consensus of the Arizona Utilities and stakeholders nor does 
it reflect a prioritization of issues from the stakeholders. 

Current Export Market Environment 

1 

This assessment limited its analysis of exporting Arizona’s renewable energy supply to f ” n 
iources; however, 
Although there aiIr u u v v I ~ I  IIIuIiIrQLIvIID ,at 
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IV. STAKEHOLDER INVOLVEMENT 

In May 2011, the Arizona Utilities began the stakeholder involvement process with a small group of 
stakeholders (“Focus Group”), representing renewable energy and transmission developers, to get their 
views on a preliminary list of barriers to and potential solutions for enhancing Arizona’s ability to export 
renewable energy. That preliminary list laid the foundation for discussion and further evaluation by a 
larger stakeholder group in a workshop process. The utilities then formed a technical group to direct the 
consultant, PDS Consulting, PLC, in preparing preliminary technical analysis that was used as the 
foundation of this report. 

On October 5 ,  2011, the utilities hosted a Stakeholder Workshop, which was attended by individuals 
representing organizations, including renewable energy developers, transmission developers, state 
agencies including the Commission, and industry consultants. The attendee list is attached to this report as 
Attachment D. The primary objective of this workshop was to solicit input from a broad stakeholder 
group regarding barriers and solutions for enhancing Arizona’s ability to export renewable energy, 
including the potential development of transmission corridors. The workshop included a sampling of the 
background on Arizona renewable energy studies performed to date, a presentation of RTP export 
capability based on a typical SWAT 2014 heavy summer time frame, and a review of proposed content of 
the report. Below is a summary of the comments received from stakeholders. Neither the Arizona Utilities 
nor PDS Consulting, PLC has conducted an analysis of these comments. Further, the barriers and 
solutions do not represent a consensus of the Arizona Utilities and stakeholders nor does it reflect a 
prioritization of issues from the stakeholders. 

A. Barriers to Exporting Renewable Energy 

The barriers identified through the stakeholder involvement have been categorized as economic concerns, 
physical limitations, permitting corridors or right-of-way, and regulatory structure. 

1. Economic Concerns 

b Insufficient Demand for Arizona Renewables 
- Regional markets point to California as the most readily available market for Arizona 

renewables. Most of Arizona’s neighbors (Colorado, Nevada, New Mexico, and Utah) 
are also looking to export energy to southern California. The California “CA SB 2X” will 
limit how much can be imported fiom Arizona based on the ability to transact with a 
Californ lorit dpalllicall: ferred a California balancin 
Uth( 

- Transactions to the east or south may also involve multiple transmission contracts from 
multiple transmission owners to deliver to those markets, resulting in “pancaking” of 
wheeling fees. These costs have the potential to make total delivered costs uneconomical 
for renewable projects. 
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Project 
Agua Caliente Solar 

Table 1. Arizona renewable energy facilities with Calij 

Size Location 
290 MW Yuma County 

Size 
150 MW 

340 MW 

nia power purchase agreements 

Year in servicelpower purchaser 
PG&E power purchase agreement 
2009; permits approved 20 10; 
comdeted 20 14 

Location 
Maricopa County, 
west of Gila Bend 
Mohave County 

SDG&E power purchase agreement, 
comdeted 20 13 

1200 MW 

PG&E power purchase agreement; 
comdeted December 20 12 

Mohave County 

Table 2. Partially permitted but unbuilt Arizona renewable energy projects 

Project 
Crossroads Solar 
Energy Project 
Hualapai Valley Solar 
Project 

Hyder Valley Solar 
Energy Project 
Maricopa Solar Park 

Quartzite Solar 
Energy Project 
Sonoran Solar Energy 
Project 
Sterling Solar 
Generating Facility 

Mohave County 
Wind Farm 
Total unsold capacity 

500 MW I Mohave County 

3215MW I 

Status 
Approved 11/20/2012. No power 
purchase agreement 
CEC issued October 2 1 , 20 10; 
interconnection request discontinued 
9/16/11. 
EIS originally expected in 2014; 
application withdrawn 
BLM scoping completed; developer 
no longer developing EIS 
BLM approved 20 13; no power 

purchase agreement 
BLM approved 12/21/11; CEC 
issued; no power purchase agreement 
Begun 20 10; waiting on California 
power purchase agreement 2013; no 
further activity 
BLM approved 2012; sold in 2015; 
no power purchase agreement 

Compiled from various web resources and project websites. 
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Solar applications on Arizona BLM lands as of 2012. Excerpted from Appendix B, Active Solar 
Applications, Final Programmatic Environmental Impact Statement (PELY) for Solar Energy 
Devetopment in Six Southwestern States (Solar PEIS), Bureau of Land Management, July 2012. 
Full document available at htid/solareis.anl.gov/documents/fr>eis/. Accessed September 24, 
2015. 
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APPENDM B: 

APPROVED AND PENDING SOLAR APPLICATIONS 

B.l BACKGROUND 

This appendix presents information on the approved and pending solar applications on 
U.S. Department of the Interior (DOI) Bureau of Land Management (BLM) administered lands. 
This information is provided in support of the Final Programmatic Environmental Impact 
Statement (PEIS).for Solar Energy Development in Six Southwestern States (Solar PEIS). This 
appendix has been completely revised and the information presented here replaces information 
provided in Appendix B of the Draft Solar PEIS and in Appendix A of the Supplement to the 
Draft Solar PEIS. 

As of May 3 1,20 12, the BLM had approved I 1 utility-scale solar projects on public 
lands and 5 linear rights-of-way (ROWS) that enabled development of solar energy projects on 
private lands. The total capacity for the approved solar projects on BLM-administered lands is 
4,5 12 MW, with an associated BLM land area of 44,025 acres (178 km2). These applications are 
listed in Table B- 1. 

The BLM defines “pending’, applications as any applications filed within proposed 
variance andor exclusion areas before the publication of the Supplement to the Draft Solar 
Programmatic Environmental Impact Statement (PEIS) (October 28,20 1 I), and any applications 
filed within proposed solar energy zones (SEZs) before June 30,2009. The BLM has cataloged 
9 1 first-in-line solar applications that meet the definition of pending; as of May 3 1,20 12, 13 of 
these first-in-line pending applications had been closed (denied or withdrawn). The applications 
are listed in Table B-2 and summarized in Table B-3. 

The total acreage of BLM-administered lands covered by active first in-line pending 
applications is approximately 626,000 acres (2,533 km2), with an estimated total capacity of 
approximately 33,000 MW. This equates to an average land use of about 20 acres/MW 
(0.08 km2/MW) for all of the pending applications combined. This land use is greater than the 
land use requirements assumed in the Solar PEIS (i.e., 5 acres/MW [0.02 kmZ/MW] for parabolic 
trough facilities; 9 acres/MW [0.04 km2/MW] for all other facilities), reflecting the fact that 
applicants often request more acreage to allow flexibility in project design and to avoid lands 
where resource conflicts might exist within the ROW application area. 

The BLM will process second-in-line and subsequent applications as pending 
applications if they otherwise meet the criteria for pending and the corresponding first-in-line 
application is closed (denied or withdrawn). While the BLM tracks second-in-line and 
subsequent applications, they are not included in Table B-2 to avoid double counting of acreage 
and megawatts. 

Final Solar PELS’ B-1 July 2012 
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1 
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TABLE B-3 Summary Table for Pending 
Applicationsa 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Pending BLM Capacity 
State Applications Acreage (MWb) 

Arizona 28 37 1,622 16,450 
California 22 156,707 8,915 
Colorado 0 0 0 
New Mexico 2 8,296 700 
Nevada 26 89,353 6,649 
Utah 0 0 0 

Total 78 625.978 32.714 

a Sumnary excludes the 13 applications closed (denied 
or withdrawn) as of May 3 1,2012, identitied in 
Table B-2. 

Megawatts for three pending applicatioiis were not 
available; acreages for four pending applications were 
not available. 

B.2 REFERENCES 

Note to Reader: This list of references identifies Web pages and associated URLs where 
reference data were obtained for the analyses presented in this Final Solar PEIS. It is likely that 
at the time of publication of this Final Solar PEIS, some of these Web pages may no longer be 
available or their URL addresses may have changed. The original information has been retained 
and is available through the Public Information Docket for this Final Solar P E E  

BLM and DOE (Bureau of Land Management and U.S. Department of Energy), 201 1, 
Supplement to the Draft Programmatic Environmental Impact Statement for Solar Energy 
Development in Six Southwestern States, DES 11-49, DOE/EIS-0403D-S, Oct. 

Final Solar PEIS B-I2 July 2012 
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0 

Utility 2014 Use Planned Additions 
APS 767 MW 818 MW by 2029 
SRP 308 MW No renewable energy target 

EXHIBIT NMM-6 

Total planned Capacity 
1,585 MW 
Sustainable Resource portfolio 
includes heavy reliance on 

TEP 
USNE 
Total 

hydropower and energy efficiency 
208 Mw 321 MW by 2028 529MW 
28 MW 91 MW by 2028 119 MW 
1311 1230 hl\V 2233 MW + unknown SRP 

The Salt River Project is not governed by the Corporation Commission and the renewable 
portfolio standard it has set. SRP is also not required to submit an integrated resource plan as 
other Arizona utilities are. 

Sources: 

Arizona Public Service Company, 2014 Integrated Resource Plan, April 2014,449 pp. 
Available at https:/:'wu~w.a~s.com/libr~/resource%20alv'20 14 IntematedResource 
Plan.pdf. Accessed October 9,2015. 

Salt River Project, Learn about SRP sustainable energy goals (website), htto://www.smnet.com/ 

Salt River Project, Renewable energy (website), httr,://www.smnet.com/environment/ 
renewable.asux. Accessed October 1 1,20 15 
Salt River Project, Sustainable portfolio principles, httd/www.smnet.com/environmentl 
SPPrincides.aspx 

' environinentisustainableplan.aspx 
Tucson Electric Power Company, 2014 Integrated Resource Plan, April 1,2014,387 pp. 
Available at https:/ /~~w~.te~.com/docl~lannin~~20 14-TEP-IRP.pdf. Accessed October 9,201 5. 

Unisource Energy (UNSE), 2014 Integrated Resource Plan, April 1,2014,279 pp. Available at 
htt~s:/~~w.uesaz.com/doc/olannin~/20 14-UES-IRP.r>df. Accessed October 1 1 , 20 15. 

http://htto://www.smnet.com
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rc 
The 2014 Integrated Resource Plan (2014 IRP) lays out how APS is planning to meet the projected nearly 13,000 
MW resource requirement within its service territory by 2029. When combining load growth with contract 
expirations and unit retirements, APS anticipates needing over 6,600 MW of additional resources. To meet that 
need, APS evaluated several combinations of resource options in compliance with the Arizona Corporation 
Commission (ACC) Resource Planning and Procurement Rules, and Renewable Energy and Energy Efficiency 
Standards. The 2014 IRP details the inputs that went into the portfolio evaluation process, including a broad 
array of resources, costs and environmental variables, and the analytical framework used in the evaluation. The 
conclusion of this process was clear: low natural gas prices combined with the cost of environmental regulations 
and increases in self-dispatching solar generation will favor highly flexible natural gas resources over traditional 
baseload resources. Continued investment in advanced grid technologies is  expected to provide further flexibility 
to the APS system. 

CES: 

a. New Utility-Scale Resources 
Natural Gas - 4,205 MW 
Renewable Energy - 425 MW (818 MW Nameplate Capacity) 

b. New Customer Resources 
Energy Efficiency - 1,447 MW 
Distributed Energy - 261 MW (722 MW Nameplate Capacity) 

Demand Reponse - 275 MW e 
Exisitng Customer Resources 
Existing Contracts New Customer Resources 
Existing Utility-Scale Resources 

New Utility-Scale Resources 

8,124 MW 12,982 MW 
peak requirement peak requirement 

existing resources existing resources 
100% met with 50% met with 

Figlire ES-1 LQld '$5 2029 Peak Reqiiifemerts 

Y FU 

$13.6 billion $496 million 

Planned to secure sufficient assets 
to meet requirements under the 
Selected Portfolio 

Needed to support reliability, 
coordination, aging infrastructure 
and integration of renewable energy 

9,297 11,872 6,749 3,182 2.509 

2029 

ADVA 

$300 million 

Planned to support reliability, 
integrate distributed energy and 
emerging technologies 

Improves Environmental 
Performance: 

C02 Intensity 14% 

e Water Intensity 24% 

9,297 12,548 14,592 6,944 7,855 

Renewable Energy 
Fic;~re ES 2 - 2dl.1 vis 2029 tlnerqy Mix 

Vl l l  I EXECUTIVE SUMMARY 



SRP: Renewable energy http://www.srpriet.com'environment/renewable.aspx 

n t I  1- 0 Kenewable tnergy 
Renewable resources are clean or "green" 

energy sources that have a much lower 

environmental impact than conventional 

energy sources. Renewable resources are 

attractive because they are replenished 

naturally -- which means they will never run 

out. 

SRP has established a goal that by FY20, 

SRP will meet a target of 20% of its 

expected retail energy requirements with 

sustainable resources. Among them are a 

diversified resource mix of wind, 

geothermal, large hydro and low-impact 

hydro, landfill gas and solar. 

ALSO ON THIS 

PAGE: 

Solar energy 

Landfill gas 

Hydroelectricity 

Low-impact 
hydro 

Wind power 

Geothermal 

Biomass 

At SRP, we pursue innovative and effective renewable energy 

solutions by: 

1. Regularly expanding our energy portfolio to include a 
diverse mix of renewable energy technologies; 

2. Tapping the expertise of partners, advisors and 
environmental leaders to refine our renewable energy 
pursuits; and 

3. Investing in educational programs and events that introduce 
students to renewable energy solutions. 

lio during FY 14 

* 

SRP Sustainable 
Portfolio Principles 

SRP's Board of 

Directors approved a 1 
management proposal i 
in the spring of 201 1 

that directs SRP's future 

use of renewable 

energy resources and 

energy conservation 

measures. The 

approved portfolio sets 

a target of 20% of SRP 

retail sales to be met 

through sustainable 

resources by fiscal year 

I 
j 

1 

i 
i 

1 of6 10/15/2015 5:11 PM 
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9 
*mare 2 

SRP's total current renewable capacity is 791 megawatts (MW) 
and includes the following resources: 

Biomass: 14 MW 

Geothermal: 75 MW 

Hydropower: 391 MW 

Landfill gas: 22 MW 

Solar, rooftop: 92 MW 

Solar, utility-scale: 20 MW 

Wind, Dry Lake: 127 MW 

Wind, purchase: 50 MW 

Solar electric plants use the sun, a free and inexhaustible source c 

fuel, to produce emission-free electricity. 

SRP receives 20 MW of solar energy from the Copper Crossing 

Solar Ranch in Florence, AZ. This facility produces approximately 

54 million kilowatt-hours (kwh) of solar energy annually for SRP 

~ ~ r n ~ ~ n ~ t ~  Satar. That is enough energy to meet the needs of 

about 3,700 SRP customers' homes each year. 

In addition, SRP has a 200 kW solar electric system at the Agua 

Fria Generating Station in Glendale, as well as two 100 kW solar 

electric systems at the Rogers Substation in Gilbert. Together, these 

three plants send close to one million kilowatt-hours (kwh) of 

2020. 

SRP's Sustainable 

Energy Portfolio 

combines renewable 

energy resources with 

energy conservation 

programs to benefit the 

environment. Our 

prog ra m integrates 

sound science, 

customer values and 

resource preservation 

strategies. 

10/15/2015 5:11 PM 
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power to the grid each year, or enough energy to power 72 
homes. 

SRP has three primary avenues for generating solar power: 

partnering with communities and businesses, SRP-owned facilities, 

and SRP subsidized customer-awned systt?ms through the 
EarthWise Solar Energy program. Some of these projects include 

solar facilities at ... 

partnering with homebuilders to install innovative solar technology 

projects. 

... " .... ....... ".l"."" .,.,.,....... ". ..-_-""..-.".,......I " ""-I" 

-" .. ..I-.-__" ."."l . ." ." . - 

c ~ m m u n i ~  _"...""_ "̂ parking ".".,x 
garages " and schools, and 

To find out more, please see our solar energy page. 
I 

A landfill is not the place you would expect to find a source of 

clean energy. But landfill gas is a reliable, renewable energy 

source that improves the environment. 

- 

3 of6 

Landfill gas is about 50% methane, a potent greenhouse gas that, 

if uncollected, might contribute to global warming. The gas occurs 

naturally as waste decomposes in a landfill. 

SRP's landfill gas project includes: 

The Tri-Cities landfill gas facility: Completed in 2001, 
this 4-MW generation facility captures gas created by the 
Tri-Cities landfill. The gas is used to fuel five internal 
combustion engines at the landfill's power generating 
facility. The Tri-Cities landfill gas facility produces enough 
clean energy to power more than 2,000 homes each year. 

Hydroelectric g 
Hydroelectric generation is an important part of the history of Salt 

River Proiect, and a technology that remains core to our power 

production portfolio. 

The water captured by SRP's dams on the Salt and Verde river 

systems store tremendous potential energy released through 

hydroelectric generation stations built into five of SRP's seven dams: 

Theodore Roosevelt, Horse Mesa, Mormon Flat and Stewart 

10/15/2015 5:11 PM 
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Mountain dams on the Salt River system; and C. C. Cragin Dam on 

the Verde system. 

These generating facilities produce a combined 269 MW of power 

to serve customers in the Valley. 

Low4 ct hydroe ectric generation 
SRP's system of canals also plays a part in utilizing the energy 

stored in water. 

The term "low-impact" refers to hydrogeneration that produces 

clean power using a canal's natural drop in elevation. Because a 

dam is not needed to create a drop in elevation, no negative 

environmental impact is  made on the site. 

SRP installed a low-impact hydroelectric plant on the Arizona 

Canal at an historic site known as Arizona Falls (located near 56th 

St. and Indian School). 

ind er 
SRP diversified its 

renewable energy 

portfolio in October 

2009 by purchasing 

100% of the output from 

the Dry Lake Wind 
Power Project, located 

near Heber, Ariz. 
-~ 

SRP receives 100% of 127 MW generated from the wind farm, or 

enough to power more than 20,000 homes in the metropolitan 

Phoenix area. 

ermal energy 
Geothermal power is the better energy source in SRP's renewable 

energy lineup. 

, 
http://www.srpnet.com/environment/renewable.aspx ~ 

Instead of burning a fuel to heat water into steam as seen in 

http://www.srpnet.com/environment/renewable.aspx
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conventional forms of generation, heat from the Earth is used to 

create the steam that powers the turbines. Geothermal energy is 

considered renewable energy because no fuel is consumed and 

the energy is from a naturally occurring source. 

The renewable-energy credits are generated by geothermal power 

plants that produce electricity from naturally occurring geothermal 

steam. %e steam is formed when production wells tap into 

superheated water reservoirs thousands of feet beneath the Earth’s 

surface. 

0 Imperial Valley Geothermal Plants: SRP has signed a 
23-year agreement with CalEnergy, LLC to purchase up to 
87 MW of geothermal energy a year from a number of 
plants located in the Imperial Valley of Southern California. 

Hudson Ranch 1 Geothermal Plant: SRP has signed a 
30-year agreement to purchase the entire output of the 
Hudson Ranch 1 project, a 50-MW geothermal power 
generation project located in the Imperial Valley of Southern 
California. 

Cove Fort Geothermal Project SRP has signed a 
20-year agreement to purchase the entire output of the Cove 
Fort Geothermal Project, a new 25-MW geothermal power 
generation project located in Beaver County, Utah. 

iornass energy 
Biomass energy is generated from the combustion of fuel, which is 

typically sourced from wood. SRP has 14 MW of biomass energy 

in our portfolio through June 2023. The energy is generated from 

the Novo BioPower Plant located in Snowflake, Ariz. The plant is 

required to obtain the majority of its fuel from forest thinnings, 

which helps promote healthy forests. Learn more about SRf‘s forest 

health ~ ~ i ~ j ~ ~ i v ~ s .  
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er seven years of trying, the SunZia transmission project finally received government approval this year to run parts of its planned e 15-mile clean energy line across federal lands in New Mexico and Arizona, but whether the $2.2 billion project will ever get built 
remains an open question. 

Its future hinges on whether developers can find utilities in other western states - primarily California - to buy the 3,000 megawatts 
of renewable energy the project would transport fkom wind farms and other clean generation sources in central New Mexico and 
elsewhere. 

Without first signing “power purchase agreements” that commit utilities to buy the electricity, lenders will never approve the funding 
needed for energy developers to build the wind f m s  needed to provide power, much less for SunZia’s promoters to actually build 
the transmission line itself. 

SunZia Project Manager Tom Wray says California’s ambitious renewable energy and carbon reduction goals - which could soon 
include meeting 50 percent of electric demand with clean generation and reducing greenhouse gas emissions to 40 percent below 
1990 levels by2030 - will force utilities there to procure huge amounts of renewable generation fkom suppliers in New Mexico and 
elsewhere. Some of those suppliers would then, in turn, become SunZia customers seeking to transport their electricity to California 

“It’s reasonable to expect there will be power purchase agreements in place with utility customers somewhere in the earlypart of next 
year to put transmission agreements in place for us to get the financing to start construction,” Wray told the Journal. 

“It’s a chicken and egg situation. Our customers have to consummate power purchase agreements with their customers for us to 
consummate agreements with them, but I believe those agreements will be in place by next year.” 

Such optimism runs counter to what key California renewable energy officials and industry experts say about evolving renewable 
markets in the short to medium term. 

And it seems particularly optimistic given that SunZia will potentially compete for business with other clean line transmission 
developers in New Mexico that, taken together, are proposing to build a total of nearly 10,000 MW of capacity to export wind power 
to California and other western markets. 

in perspective, we have 2 1,000 MW of renewable energy in California now,” said Kevin Barker, chief of staff for the 
the California Energy Commission. “So, 10,000 MW of wind - that’s a lot of generation.” 



Pictured are renewable energy components used by SunZia. (Courtesy of 
SunZia) 

The competition 

SunZia and New Mexico’s other developers will also be competing against other states that want to sell renewable energy to 
California, Barker said. Those include Wyoming and Montana, which have even more abundant wind resources than New Mexico. 

In general, transmission and wind developers want to cash in on New Mexico’s gusty central and eastern plains, where a 2008 study 
by the Western Governors Association identified more than 11,000 MW of developable wind resources. 

For that energy to be tapped, New Mexico needs transmission capacity to transport electricity to western markets, since the state’s 
wind potential represents about 75 times more wind-generated electricity than New Mexico alone can consume, according to the 
National Renewable Energy Laboratory in Colorado. 

Apart from SunZia, local and national developers are proposing other big transmission projects. They include the 240-mile 
“Southline” through southern New Mexico and Arizona, the 900-mile Centennial West Clean Line through central New Mexico and 
Arizona, the 200-mile Western Spirit Clean Line to carry electricity from central New Mexico to the Four Comers transmission hub, 
and the 130-mile Lucky Corridor line from northern New Mexico to the Four Comers. 

SunZia and the other projects combined would require more than $6 billion to build, plus about $20 billion more to develop all the 
wind farms needed to fill transmission capacity, said Jeff Mechenbier, Public Service Company of New Mexico’s director of 
transmission and distribution planning and contracts. 

“Will all that get built? Probably not,” Mechenbier said. “All these folks would need to have some type of signed agreements with 
ectric customers in place to borrow money to go forward.” 

All the developers are pursuing federal and state permits, and negotiating rights of way with private land owners. SunZia is the 
furthest along, having received US. Bureau of Land Management approval in January for its line to cross federal lands. 

It’s also the best known, in large part because of high-profile disputes with the U.S. Department of Defense over sections of line just 
north of White Sands Missile Range that the military feared would interfere with missile tests. That conflict ended when the Pentagon 
signed off on an agreement that required SunZia to bury some sections. 

SunZia says its project would create thousands of construction and hundreds of permanent jobs while generating new state revenue 
through wage and property taxes. But for such promises to become reality, potential wind developers must first sign up utility 
customers in California and elsewhere, and that may prove difficult. 

Trends feed optimism 

Renewable energy developers are counting on forthcoming federal carbon regulations, and renewable portfolio standards in 
California and other western states to generate huge demand for clean energy in coming years. 

Indeed, many coal-fired power plants are now curtailing operations in New Mexico, Arizona and elsewhere to meet environmental 
regulations, and many are expected to shut down in the near future. 

“As coal plants close, it creates opportunities for New Mexico exports,” Wray said. “My belief is New Mexico’s wind resources are 
so good and reliable that it will replace a lot of lost generation.” 

SunZia and others are considering the Arizona market, which has historically relied heavily on coal. But California is the primary 
target, given that state’s mammoth demand and its aggressive renewable goals. 

California’s drought, which has severely reduced hydroelectric production, plus a new trend by huge industrial companies, such as 
Apple, to seek renewable electricity independent of utilities, are also feeding optimism about that market, said Sen. Martin Heinrich, 
D-N.M., who aggressively advocates renewable development at the federal level and is a strong supporter of SunZia and other 

ansmission projects. c There’s a large wowth market in the renewable space with enormous potential,” Heinrich said. “Making sure we can get our wind 
resources to market can open up a lot of opportunities. And this is priGate investment coming into New Mexico, so it adds real value 
to the state.” 



California take 

Kevin Barker of the California Energy Commission said more opportunities are on the horizon for renewable suppliers. Efforts, for 
example, to convert much of California’s transportation system to electric vehicles to lower carbon emissions could become a “game 
hanger,” he said. all ut those are long-term trends that remain highly uncertain for now. And, in the short to medium term, California generally has 

enough renewable energy to meet both its current renewable portfolio standard of 33 percent by 2020 and its carbon-reduction goals 
into the early 2020s. 

In addition, although California Gov. Jerry Brown has proposed raising the portfolio standard to 50 percent by 2030, that change 
must yet be approved by the state legislature. 

“We feel we have enough renewables contracted now for investor-owned utilities to meet or exceed the 33 percent goal,” Barker 
said “There’s potential for more demand in the long term, but with long-term scenarios there are a lot of uncertainties. . . . It’s 
difficult to see the future 15 years out.” 

Moreover, even as new demand appears, California laws require its utilities to procure 75 percent of their renewables from in-state 
sources. And New Mexico producers face intense competition from renewable suppliers in other states. 

“Hundreds and hundreds of projects that are already on the table in neighboring states are just sitting there because California doesn’t 
need the power right now,” said Norm Meader, a geologist with the Cascabel Working Group in Arizona, which opposes SunZia 
because of the project’s potential environmental impacts. “In 201 1 alone, California utilities received 1,000 bids for renewable 
energy projects totaling 9 1,000 MW of capacity. Even Arizona developers who are right next door have only been able to sell two 
solar projects to California utilities for 440 MW.” 

Other markets 

:amine Tilghman, director of renewable resources and programs at Tucson Electric Power - which is a minonry participant In tnt 
unZia project - said his utility would likely procure some New Mexico wind energy if it became available. But the future of Suti 
nd other New Mexico transmission projects depends on the California market, he I 

,unZia and New Mexico’s other developers are betting on long-term growth in demand. But the Dllurt-term crunch could be a 
problem for SunZia, which aims to begin construction in 201 8 and launch commercial operations by 2020 or 2021. 

As New Mexico’s projects inch forward, it remains to be seen which will emerge as winners or losers. Lucky Corridor CEO Lynn 
Greene believes her project, which will cost only $320 million and sell into 11 different western states through the already developed 
Four Comers transmission hub, has a competitive advantage over SunZia and others. 

“The folks who can deliver product to market at the lowest cost are the ones who will be bought first,” Greene said. “It will be very 
difficult to sell 3,000 MW with SunZia. With us, we’re only marketing 800 MW and we’re selling into a lot more states.” 

PXESENTS. 

OCT. 10-1 2, 20 I 5  
N O O N  - 6 P.M. DAILY 

GET TICKETS NOW! 

C m i c  DeveloDment stories 
0 ABOJomal’s Business Insider newsletter 
0 City of AB0 Business Registration 
0 City of ABQ Economic Development Dept. 



EXHIBIT NMM-8 



. EXHIBIT NMM-8 

Future cost comparisons by Arizona Public Service Company of various generation technologies. 
Arizona solar energy is more economic as a renewable resource than wind because maximum 
generation synchs well with peak demand. Wind energy requires more back-up generation to 
compensate for its lower output at those times. 

Full reference: Arizona Public Service Company, ,7012 Integrated Resource Plan, March 2012, 
372 pp. with appendices. Available at httix//wcvw.a~s.com/li brarv/resource?42Oalt/ 
20 12ResourcePlan.~df. Accessed September 20,20 15. 
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2.2.3.2 Cost and Value 

Managing the economic cost of delivering electric services is a key objective of resource 
planning. In the utility industry, the delivered cost analysis is a screening tool that has 
been commonly used for decades. Essentially, delivered cost is levelized cost plus the 
cost of transmission. Levelized cost analysis is an evaluation of energy costs comparing 
capital, operations and maintenance, performance, and fuel costs across several supply- 
side technologies. An overview of the total delivered cost ($/MWh-delivered) and the 
cost to construct ($/kW-installed) APS’s major resource options are included in Figure 
13.19 
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Figure 13 - Technology Cost Comparison: Dehered Cost and Installed Cost 
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The major components of the delivered cost analysis are capital cost, fuel cost, operation 
and maintenance (O&MJ expenses, power plant fuel efficiency (heat rate), capacity 
factor, and transmission cost and losses. The resulting average delivered cost is a 
levelized cost over the estimated economic life of each technology and includes an 
estimate of the transmission costs that would be required to implement the particular 
resource. To illustrate the sensitivity of the costs to changes in assumptions, the average 
delivered cost is “stressed” by estimating the impact of a change in a single input 
assumption to the average dehvered cost. Actual costs will vary for specific projects and 
sites. APS is including the assumption of hypothetical C02 emission costs directly in its 
delivered cost analysis. 

In addition, system integration costs may be imposed by operation of some non- 
dispatchable resources such as wind and solar. Due to their intermittent nature, 
additional operating reserves may be needed on the rest of the system to effectively 
follow APS load and meet WECC reliability requirements. Based on a study performed 
by Northern Arizona University under the direction of Dr. Tom Acker, a system 

19 Values depicted are in 2015 dollars, including Allowance for Funds Used During Construction (AFUDC). 
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Resource Consmulion mi Rr~wmp ALT: The Resource Conservation and Recovery Act 
(RCRA) gives EPA the authority to control hazardous waste from the "cradle-to-grave". 
RCRA also regulates the management of non-hazardous solid wastes, as well as 
environmental problems that could result fkom underground tanks storing petroleum 
and other hazardous substances. 

Coal Combustion Residuals - In June 2010, EPA proposed new rules to regulate 
cod combustion residuals (CCRs) to prevent contatninants from leaching k t 0  
ground water. EM'S final rule, expected in 2012, will affect the manner in which 
coal- fired pover plants manage their ash disposal in surface impoundments and 
landfills. 

Conpress: None of the attempts to pass comprehensive c h a t e  change legislation in 
the 111th Congress were successful. As for the 112th Congress, a number of bills 
introduced are aimed at delaying, eliminating, defundmg, or overseeing EPA's authority 
to regulate GHGs. Such legislation includes delaj-big any action by EPA to regulate 
G H G  emissions from stationary sources for a fixed number of Fears, stripping EPA of 
any C4A authority to regulate GHG emissions, and cutting off funding for the 
implementation of the agency's GHG rules by prohibiting the use of funds to 
implement or enforce rules relating to the regulation of G H G  emissions from spationary 
sources. Although the ultimate outcome of these numerous legislati\-e efforts remains 
uncertain, these actions seem to indicate that it is unlikely any legislation aimed at fkther 
regulating GHG emissions will materialize over the next year. 

AriTolaa D~bdrrmefit ?f'Encimnn~entd Orda&: The ADEQ is Arizona's primary 
environmental regulatory agencv, with the responsibility for de\-eloping and enforcing 
state regulations that implement Arizona environmental laws, and also for helping 
ensure that businesses and facilities operate according to federal environmental laws and 
reLgulations. Three programmatic divisions - Air Qu&ty, Water Quality, and Waste 
Programs - carry out ADEQ's core responsibdities. In some areas, Arizona 
environmental ~ W S  go beyond die federal laws. Examples include the Arizona State 
Hazardous Air Pollutant (HAP) Program and the Arizona Aquifer Protection Permit 
Program. 

Similar to EPA delegation authority, XDEQ may delegate some permitting and 
enforcement responsibilities to counties. As discussed in Section 2.2.4.4, ADEQ has 
delegated CAri permitting and enforcement authority to Pima, Pinal, and Maricopa 
coul1ties. 

2.2.3 Cost 

2.2.3.2 Capital Investment 

An investment of nearly $9 billion will be required during the Planning Period to meet 
future customer needs. This investment, projected regaidless of whether APS 
constructs and owns new generation resources or whether resources are developed by 
market participants and sold to APS under long-term PPAs, does not include: (1) 
financial commitments to energy efficiency and distributed energy initiatives; (2) 
transmission investments that will be required to satisfy future customer demands or 
transmission projects already identified in the last 10-year transmission plan filing; land, 
(3) ongoing capital investment for existing owned generation. 
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I. 

2.2.3.2 Cost and Value 

$200 

5160 

U e $120 

d 
r 
c z . $80 .n 

$40 

so 

Managing the economic cost of delivering electric services is a key objective of resource 
planning. In the utility industry, the delivered cost analysis is a screening tool that has 
been commonly used for decades. Essentidy, delivered cost is levelized cost plus the 
cost of transmission. Levelized cost analysis is an evaluation of energy costs comparing 
capital, operations and maintenance, performance, and fuel costs across several supply- 
side technologies. An overvim17 of the total delivered cost (S/AfLS'h-delix-ered) and the 
cost to construct ($/k\X-instdled) APS's major resource options are included in Figure 
13.19 

Future Technology Cost Comparison 

Energy Efficiency Gas Solar Wind Coal Nuclear 

Generationcost BEmissions .Transmission & Losses integration & Firmup +Installed Cost $/kW 

The major components of the delivered cost analysis are capital cost, fuel cost, operation 
and maintenance (08Lhi) expenses, power plant fuel efficiency (heat rate), capacity 
factor, and transmission cost and losses. The resulting average delivered cost is a 
levelized cost over the estimated economic life of each technology and includes mi 
estimate of the transmission costs that would be required to implement the particular 
resource. To illustrate the sensitivity of the costs to changes in assumptioils, the average 
delivered cost is "stressed" by estimating the impact of a change in a single input 
assumption to the average delivered cost. Actual costs will vary for specific projects and 
sites. APS is including the assumption of hypothetical COX emission costs directly in its 
delivered cost analysis. 

In addition, system integration costs may be imposed by operation of some non- 
dispatchable resources such as wind and solar. Due to their intermittent nature, 
additional operating resen-es may be needed on the rest of the system to effectively 
follow APS load and meet WXCC reliability requirements. Rased on a study performed 
by Northern Arizona University under the direction of Dr. Tom Acker, a system 

19 Values depicted are rn 201 5 dollars, kiclti&ig Allowatice foi Furicls Used Dluing Constiuction (ARJDC). 
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integration cost of $3.25/hK%'h is added to wind generation.2" As solar generation in 
Arizona is more predictable than wind, though still intermittent, APS assumes a lower 
integration cost for solar (without storage) of $2.5O/h&Vli, per the \Vestem Governors' 
Association's Western Renewable Energy Zone Generation and Transmission 
APS will reevaluate these figures as rene~able penetration increases 'and more 
experience is gained in dealing with the ktegration of mtermttent or variable generation. 

2.2.3.3 Taxes 

Production Tux Credit: Section 45 of the Internal Revenue Code provides for a production 
tax credit (PTC) for the generation of qualified energy from qualified facilities, with 
terms, including expiration date, specified for each technology type. Eligibility for the 
credt is contingent upon the generated electricity being sold to an unrelated entity. 
Qualified energy sources include \.7ind, for which the PTC expires on December 31, 
2012, and closed-loop biomass, open-loop biomass, solar, small irrigation solar, 
municipal solid waste, and marine and hydrokinetic renewable energy, for which the 
PTC expires on December 31,2013.2 

m e i l l  T m  Cre& Section 48 of the Internal Revenue Code provides a package of 
investment tax credits (ITCs) for solar and other renewable energy developers. The 
amount of the ITC is 30% for solar placed in-service by December 31, 2016, and 30oiO 
for wind-energy systems placed in-service by December 31, 2012. Under current law, 
after December 31, 2012, large wind-energy systems will no longer qualify for ITC. As 
ofJanuary 1,2017, the ITC will be reduced to 10% for solar technologies. 

Since the PTC will expire and the ITC will be reduced (for solar) during the timeframe 
covered by the 2012 Resource Plan, a sensitivity analysis is included whereby the tax 
credits are extended beyond their scheduled expiration dates. For the PTC, this applies 
to all wind projects deployed after 2012 and for geothermal projects deployed after 
2013. For the ITC, this applies to solar projects deployed after 2016. 

2.2.4 Risk 

2.2.4.1 Uncertainty 

Recognizing uncertainty as inevitable is integral to the resource planning process. 
Although values for key variables such as fuel prices and demand can be forecast, they 
cannot be known with pinpoint accuracy. Also, some conditions are so unique that they 
simply cannot be modeled decades in advance, such as the magnitude of the current 
economic downturn and the delay it1 federal climate change legislation. 

To ensure that uncertainty is addressed in a comprehensive fashion, APS is required to 
incorporate and evaluate the risks mherent in providing e1ectricity.z Nobvithstanding 
that much of the planning process is quantitative in nature, there is also a significant 

3 AM/X.-iU \Find Integration Study, 2007. 
21 Western Governors' Associatioil Geiiention mid Transmission Model Methodology mid Assumptioils, Version 2.0, June 
2009. APS is cuiiently unclert&ig mi effort to update this figure during the kkst half of2012 
2 The PTC evpkation dates peztaiii to the ill-sefvice dates of the qualititld facility. The tax credits are earned based uipoii 
the prodnctioii of the qmlitiid facility over a period of time. 

A.A.C. R14-2-703. 
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EXHIBIT NiW-9 

Comparison of solar resource and wind resource capacity factors by Tucson Electric Power 
Company. For meeting peak demand in Arizona, solar energy is much more coordinated than 
wind energy with demand. 

Full reference; Tucson Electric Power Company, 2014 Integmted Resource Plan, April 1, 
2014,387 pp. Available at https://www.te~.com/doc!~lanning/201 ~-TEP- IRP .D~~ .  Accessed 
October 9,2015. 
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SOLAR RESOURCES MODELED 
DOE’S Solar Advisor Model (SAM) was used to model solar resources based on Arizona sites. SAM’s hourly 
power output was used to estimate annual capacity factors and capacity values. 

Hourly Peformance of Solar Technology 
Typical Summer Day 

L 5  

n 4  
1 
0 

3 

2 

1 

0 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Hour of Day 

-Solar PV (Fixed) -Solar PV (Single-Axis) -Solar CSP -Solar CSP (Storage) 

auidr rv auidr rv 
Technolow Enerw & Caaacitv Value Units [Fixed) [Sinele Axis) Solar CSP lStoraeel 

Typical Capacity Factor Annual % 17% 24% 30% 38% 

I Net Coincident Peak Contribution I N C P %  I I I - 

0 Page - 237 



2014 Integrated Resource Plan 

WIND RESOURCES MODELED 
NREL's Western Wind Resource Dataset (WWRD) provided hourly wind resource data. This data was used to 
develop the anticipated coincident peak and expected capacity factors used in the resource planning process. 
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California on track to exceed 2020 RE goals, but issues still 
exist 

09. March 2012 I Top News, Global PV markets, Markets & Trends I By: Cheryl Kaften 

Ofthis, photovoltaics 
accounts for nearly half. There are issues, however, such asinterconnection and grid 
infrastructure, which still need to be ironed out. 

A 
Jerry Brown signed the most ambitious clean energy law in the US last April. 
FlickrlSteve Rhodes 

At a time when petrol prices are rising faster than we can fill our tanks, Michael Picker, the State 
of California's Senior Advisor to the Governor for Renewable Energy Facilities, believes that 
solar generation offers a superior long-term value proposition. "The price for access to the sun is 
likely to be the same 20 years from now as it is today," Picker told an industry audience, 
including pv magazine, this week, adding, "Remember, we are not competing with the Chinese 
for the sun, itself." 

Picker was the keynote speaker on March 6 at the Solar Energy Symposium, hosted by 
CleanTECH San Diego and the Solar Electric Power Association (SEPA) at the University of 
San Diego to discuss the future of solar energy in the region. 

Last April, California Governor Jerry Brown signed the most ambitious clean energy law in the 
nation - requiring that the state obtain 33 percent of its electricity from renewable sources, such 
as wind and solar energy, by the year 2020. To meet his objectives, Brown intends to: 

Build 12 gigawatts (GW) of localized (distributed) electricity generation; 
Construct eight GW of large-scale renewables; 
Approve plans and permits for new necessary transmission within three years; 
Deal with peak energy needs and develop energy storage; 
Create a timeline to make new homes and commercial buildings zero net energy; 
Make existing buildings more efficient; 
Adopt stronger appliance efficiency standards; and 
Increase combined heat and power production by 6.5 GW 

http:llwww
http://pv-magazine.com


Picker reported that, in many respects, California already has exceeded its own expectations. Of 
the 12 GW of distributed electricity generation the state is targeting, 7.99 GW of power currently 
is online, pending, or authorized. 

What's more, over 16 GW of renewable energy generation was "permitted" during the 12 months 
between 2010 and 201 1 - nearly half of that (7.67 GW), is to be supplied by photovoltaic 
projects. 

In California, he explained, projects are deemed compatible with renewable portfolio standards if 
they are sized up to 20 megawatts (Mw); and either are located within a low-voltage distribution 
grid or supply power directly to the consumer. 

"There's an imbalance of solar PV," Picker commented, with respect to the permitting. "It is 
over-weighted compared to, for example, solar thermal (with permits for 2.76 GW)," he noted, 
admitting, "I thought solar thermal would have a greater percentage of the market by now - but, 
with the rapid drop in the price of PV, that technology has been able to reach manufacturing 
capacity more quickly than thermal." 

In terms of rooftop and on-site solar, San Diego generates more power from distributed energy - 1 
specifically, grid-connected solar panels on residential, commercial, and government buildings - I 
than any other city in California. A study conducted recently by the Environment California 
Research & Policy Center found that there were more than 4,500 solar installations within San 
Diego's city limits as of August 201 1, ahead of runners-up Los Angeles and San Jose. Most of 
the San Diego-based distributed energy projects have been funded by the California Solar 
Initiative (CSI), followed by the Self-Generation Incentive Program (SGIP), and the Emerging 
Renewables Program (ERP). 

Noting that early adopters of solar generation also are apt to be early electric vehicle (EV) 
adopters, Picker said it was important to develop the infrastructure for demand response, 
transmission, energy storage, and the smart grid. "San Diego continues to be a real test bed and 
arena for EVs, and we will need to supply the power they demand, as well as the energy storage 
they need." 

. . 

* I  

Another major issue on the horizon will be interconnection, as more rooftop systems become 
grid-connected. "By 2017, we will be able to hook all of these projects to the grid," predicted 
Picker. "All of the ingredients are there." 

Utility scale 

. I  
In terms of utility scale, Picker pointed out that nearly half of the projects permitted from 201 0 to 
201 1 were sited in Kern County, California - an area in the southern part of the state that is 
nearly the size of New Jersey. The county extends east, beyond the southern slope of the Sierra _ I  
Nevada range into the Mojave Desert and includes parts of Indian Wells Valley and Antelope 
Valley. Until the recent arrival of solar projects, Kern County had earned a reputation as a large 

:, 
. 

2 



agricultural base; and a significant producer of oil, natural gas, hydro-electric power, wind 
turbine power, and geothermal power. 

Project permits for Kern County at year-end 201 1 included 44 MW for biogas, 2.77 GW for 
photovoltaics, 250 MW for solar thermal, and 4.1 GW for wind. 

"Kern County is now the center of [utility-scale] renewable energy in California," Picker stated. 
"A number of years ago, the town supervisors had a discussion with local oil producers and 
learned that oil was getting harder to extract; the oil companies had to keep drilling deeper to 
find it. The supervisors started to worry about losing jobs in the area, once oil 'went away'. Then, 
one of the supervisors took a drive and saw a wind turbine at work. He came back and, from then 
on, Kern was determined to be an energy county." 

From that case in point, Picker said, the rest of the state and country should learn a lesson: ""You 
don't have to just drift toward the future. Set a big goal and develop power to meet that goal." He 
singled out two counties that are not getting with the program yet - Riverside, in the southern 
part of the state, forming part of the border with Arizona; and San Bernadino, in southeast 
California, an area characterized by thinly populated deserts and mountains. 

However, as an energy professional, he is adamant that conservation in these desert and 
mountain locales must be considered. "We want to help species such as the tortoises and big horn 
sheep to survive." The biggest roadblock to saving endangered animals, he noted, was the 
number of agencies involved, "and the difficulty of getting everybody in the same room." 

Finally, Picker was optimistic about the pricing of solar projects. "We are starting to see large 
(and even, smaller) PV projects coming in at 'price parity', he said, adding, "In theory, the 
utilities should be agnostic to what type of energy they buy, whether it's fossil fuel or solar, so 
long as it's cost-efficient." 

Edited by Becky Stuart. 

Read more: http://www.pv-maaazine.com/news/detailslbeitra~california-on-track-to-exceed- 
202O-re-~oals--but-issues-still-exist- 1 00006045/#ixzz 1 y SkTA 1 CC 
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Full reference for statement that developers proposed 1,000 renewable energy projects in 
California in 20 1 1 totaling 9 1,000 megawatts of capacity. 

W. Todd, “California reveals price it pays for renewable energy,” Forbes Green Tech, February 
7,20 12. Available at httu:~/w~~.forbe~.com/sites/toddwoody/20 12/02/07/califon~ia-reveals- 
grice-it- pavs- for-renew able-enersw’. 



http://www .forbes,com/sites/toddwoody/20 1 2/02/07/california-reveals-price-it-pays-for- 
renewable-energy/ 

Feb 7,2012 @ 12:35 PM 7,727 views 

California Reveals Price It Pays For 
Renewable Energy 
Todd Woody, Forbes Staff 

I cover environmental and green technology issues from San Francisco. 
Opinions expressed by Forbes Contributors are their own. 

California has one of the nation’s most ambitious renewable energy mandates - 33% of its 
electricity must be carbon free by 2020 - yet the price of that power had long remain locked in a 
black box, kept confidential by state regulators. 

Not any longer. Forced by a new law to publish the electricity rates of utility contracts it has 
approved, the California Public Utilities Commission on Friday issued a report detailing what 
green energy costs consumers. 

Prices paid for renewable energy ranged between 5.4 cents per kilowatt-hour in 2003 to and 13.3 
cents in 201 1, with an average cost 1 1.9 cents. However, the commission said that for contracts 
signed in 201 1 but not counted in the report, prices fell about 30% from 2009 contract prices. 
Many of those contracts promise to supply electricity below the cost of energy produced by 
natural-gas fired power plants. 

(The increase in renewable energy prices from 2003 to 201 1 is a result in part earlier contracts 
that tied the price paid for renewable energy to prevailing natural gas costs, which spiked in 
2008. Green energy prices also rose as utilities - Pacific Gas & Electric, San Dieno Gas & 
Electric and Southern California Edison -rushed to sign contracts to meet the mandate to obtain 
20% of their electricity from renewable sources by 201 0 - the called the renewable portfolio 
standard, or RPS - a target not yet achieved.) 

http://www


0 
The steep drop in the 201 1 contracts comes from the plunge in photovoltaic panel prices over the 
past two years, largely due to competition from China. Tellingly, about two-thirds of bids for 
solar energy contracts last year (by electricity generated) were for photovoltaic projects and only 
a third were for solar thermal power plants, which deploy vast arrays of mirrors to heat liquids 
and produce steam to drive an electricity-generating turbine. Photovoltaic solar, or PV, also 
represented the bulk of contracts short-listed by utilities, followed by wind energy bids. 

“Results from the 201 1 RPS Solicitation indicate that the market, especially for solar PV, has 
matured meaningfblly over the last two years, as measured by an increase in experienced market 
developers, an increase in projects with high viability and a significant decrease in bid prices,” 
the report’s authors stated. 

Still, high-priced renewable energy contracts continue to be approved. For instance, in 
November the utilities commission green-lighted utility Pacific Gas & Electric’s contract with 
Spanish developer Abennoa for a 250-megawatt solar thermal power plant over staff and some 
commissioners’ obiections that it would cost customers twice as much as other renewable energy 
projects. 

The report shows there’s no shortage of interest by developers in building; ~ renewable energy- : 
I ’’ 

Though only a fraction of those bids end up being built, California last year installed a record 
839 megawatts of renewable energy - from solar and wind - a 28% jump over 2010. To date, 
California has built 2,541 megawatts of renewable energy under the renewable portfolio standard 
program. 

0 
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Subject: SunZia 

EXHIBIT NMM-12 

From: Michael Picker <Michael.Picker@GOV.CA.GOV> 
Date: 6/14/2012 11:35 AM 

To: nmeader@cox.net <nmeader@cox.net> 

(see, 
tor example, the article in Renewablesbiz on the link below). Although there's no requirement that they 
share all their business relationships with me, I'm not aware that any of the California utilities have 
contracts for power from renewable generators in New Mexico. 

httD://www. renewa blesbiz.com/article/l2/05/~ae-savs-it-wiII-meet-caIifornia-s-renewable-enerav-aoaIs 

lucl 
f h a t z l  come from the 151 projects, representing some 16 GW of wind, solar and geothermalthat were .I. 
permitted within California during 2010 and 2011. 

I n  fact, California has become an exporter of renewable power to neighboring states. The Hudson Ranch 
1 geothermal plant in California's Imperial County recently completed construction and has begun selling 
power to the Salt River Project. 

I 

We've made this point to regional transmission bodies in the past, urging caution on planning regional 
transmission solely for bulk power sales of renewables to help meet California's 33% Renewable Portfolio 
Standard. See my letter to WECC of August 3, 2011, which is also attached. 

0 
Please feel free to check in if you have further questions. 

Michael Picker 
Senior Advisor to the Governor for Renewable Energy Facilities 
Office of the Governor 
State Capitol 
Sacramento, CA 95814 

Michael. Picker@gov.ca.gov 
(916) 445-7665 

Attachments: 
Final WECC letter 6-21-ll.pdf 1.5 MP 

mailto:nmeader@cox.net
mailto:Picker@gov.ca.gov
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Full reference for the statement that the California BLM has received 375 applications for 
renewable energy since 2007 and has approved only 18 of them. 

Julie Cart, “Gov. Brown’s renewable energy plan could boost solar, wind industries,” Los 
Angeles Times, January 8,201 5. Available at httr>://www.latimes.comllocallcalifornia/la-me- 
renewable-goals-201 50 108-story.hunl. Accessed September 19,2015. 



http://~~~.latime~,com/local/califomi~a-me-renewable-~oals-20 1 50 1 08-story.html 

Gov. Brown's renewable energy plan could 
boost solar, wind industries 

of energy California derives from renewable sources could reinvigorate the state's utility-scale solar and 
wind industries. (Irfan Khan, Los Angeles Times) 

The initial surge of interest in large-scale wind and solar has stalled; Gov. Brown's plan could change 
that. 

January 7, 2015, 5:05pm 

Gov. Jerry Brown's proposal this week to significantly boost the amount of energy California 
derives from renewable sources could reinvigorate the state's utility-scale solar and wind 
industries, as well as launch another land rush in the Mojave Desert. 

In his inaugural address, Brown didn't say how the state's Renewables Portfolio Standard could 
be raised to 50% by 2030 - the previous benchmark was 33% by 2020 -but his commitment 
was clear: 



"This is exciting, it is bold, and it is absolutely necessary if we are to have any chance of 
stopping potentially catastrophic changes to OUT climate system," the governor said. 

I He also outlined a plan to reduce petroleum use in cars and trucks by 50% and double the energy 
efficiency of new buildings in the state. 

The reverberation was instantaneous. 

"Is it significant? Absolutely. Will it stimulate the market? Absolutely," said Jerry R. Bloom of 
the Los Angeles law firm Winston & Strawn, who guides renewable energy developers through 
the financing and permitting processes. 

Meeting the governor's goal is easily achievable. But making 
it fit and work together in terms of [the] grid is the difficulty. 
- V. John White, executive director of the Center for Energy Efficiency and Renewable 
Technologies 

' I  
Bloom said. Without contracts 

to sell power, it's been difficult for clean-energy developers to cobble together financing for 
large-scale projects. 

As a result, the initial flurry of interest in permitting solar and wind projects in the state has 
stalled. 

"Fifty percent is a game-changer." 

And Brown could make the 50% standard happen simply by issuing an executive order. 

The California Public Utilities Commission has the authority to compel the statek three big 
utilities - Southern California Edison, Pacific Gas & Electric and San Diego Gas & Electric - 
to procure 50% of their energy through renewables. But such an edict would not apply to large 
municipal companies like the Los Angeles Department of Water and Power. 

Should the governor ask the Legislature to craft a far-reaching bill, it probably would pass the 
Democrat-controlled Assembly and Senate. 

California already has shown that generating large amounts of renewable energy is possible. The 
next phase - coordinating the new power with the needs of the electrical grid - will be much 
more complicated, said V. John White, executive director of the Sacramento-based Center for 
Energy Efficiency and Renewable Technologies. 



"Meeting the governor's goal is easily achievable," he said. "But making it fit and work together 
in terms of [the] grid is the difficulty. The more we add renewables to the system, the more we 
have to think about how they fit with what we have." 

Wind and solar plants deliver power intermittently, making it difficult to align supply with 
demand. Developing efficient power storage technologies is the next major hurdle, White said. 

. 

For a variety of reasons - including the difficulty of obtaining financing and federal subsidies 
for the construction of billion-dollar plants - utility-scale solar and wind development has fallen 
off significantly even as small-scale solar power is burgeoning. 

~ 

California currently ranks third in the nation in wind power production and is first in installed 
solar capacity. 

If developers take Brown's speech as a signal to start gearing up, they probably will look to the 
vast tracts of federal land available for solar leasing from the Bureau of Land Management. Mike 
Sintetos, who heads the BLM's renewable energy program in California, said the initial frenzy of 
renewable applications has cooled in the last few years. 

i 
I 

I 

"We have eight pending solar applications. That number was three or four times that much in 
201 0," he said. 

Amid that slowdown, even some inside the industry feared that the mega-plants operating in the 
California desert were destined to become white elephants. 

Brightsource Energy - which built the massive Ivanpah power plant in the Mojave, near the 
Nevada border - praised Brown this week as a champion of renewables. 

"We are pleased Gov. Brown continues his strong support for renewable energy as an essential 
policy that benefits California's environment and economy," Joe Desmond, a senior vice 
president at the Oakland company, said in an emailed statement. "As renewable penetration 
increases, policymakers and utilities have shown growing interest in technologies that can ensure 
long-term reliability without increasing emissions." 

Siting renewable energy facilities on public lands in the West is a priority for the Obama 
administration, which has set aside 22 million acres in California to support renewable energy 
and pledged to generate 20,000 megawatts of power from federal land by 2020, enough to power 
about 6 million homes. 

Brown's new goals could change that. 

"Many thought the initial 33% goal was too challenging, yet California will readily surpass that 
number," said Martin Mtigica, president and chief executive of Iberdrola Renewables, which is 



developing wind and solar projects in the state. "The governor's plan will spark innovation across 
the electricity sector and clearly encourage large-scale renewable energy development.'' 

julie. cart@latimes. com 

Twitter: @,iulie cart 
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California utility websites that provide information and bid instructions on current requests for 
renewable energy procurement or future plans for use of renewable energy. 

PACIFIC GAS AND ELECTRIC 

http://~~~.p~e.com/en/b2b/enerrz~su~~ly/wholesaleelectricsup~liersolicitation/renewables2O 12/ 
index.pape 
http://~~~.p~e.com/e~2b/enernvsup~ly/wholesaleelectricsuppliersolicitation/renewables2O 1 3/ 
index.page 
http://www .pge.com/e~2b/enerrz~sup~lY/wholesaleelect~csup~liersolicitatio~FO~S2O 14.p 
a s  
SOUTHERN CALIFORNIA EDISON 

https://scerps.accionpower.com/ scerps 130 l/home.asp 
https://scerps.accionpower.com/ scerps 140l/home.asp 

S A N  DIEGO GAS AND ELECTRIC 

http://www.sdge.com/request-proposals 

LOS ANGELES DEPARTMENT OF WATER AND POWER 

https://ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-renewableenerrzv/a-p-re-rpsprowam 
https://ladwp.com/ladwp/faces/wcnav externalId/a-p-doc 

SACRAMENT MUNICIPAL UTILITY DISTRICT 

https://www.smud.or~enlbusiness/environment/solar-for-your-business/RFO-and-unsolicited- 
offers.htm 

http://www
https://scerps.accionpower.com
https://scerps.accionpower.com
http://www.sdge.com/request-proposals
https://ladwp.com/ladwp/faces/ladwp/aboutus/a-power/a-p-renewableenerrzv/a-p-re-rpsprowam
https://ladwp.com/ladwp/faces/wcnav
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EXHIBIT NMM-15 

Transmission Path 47 in southwestern New Mexico. The heavier red and purple lines are 345- 
kilovolt transmission lines, while the thin red and purple lines are 1 1 5-kilovolt transmission lines. 
From 
2033, 

page 3 1, Public Service Company of New Mexico, PNM Integrated Resource Plan, 2014- 
203 pp., July 2014. Available at https://www.pnm.com/iq. Accessed October 11,2015, 
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NETWORK INTEGRATION TRANSMISSION SERVICE CUSTOMERS 

Network customers include: Tri-State, Los Alamos County (LAC), Navajo Tribal Utility 
Authority (NTUA), Western Area Power Administration (WAPA) for Kirtland Air Force 
Base, City of Gallup, Jicarilla Apache Nation, Navopache Electric Cooperative (NEC), and 
PNM-Wholesale Power Marketing (WPM) (for PNM retail and City of Aztec). 

POINT-TO-POINT TRANSMISSION SERVICE CUSTOMERS 

Point-to-point customers include: El Paso Electric Company (EPE), High Lonesome 
Mesa, Argonne Mesa, NextEra, WAPA, and WPM. 

EXISTING TRANSMISSION CAPABILITIES 

At a high level, the PNM system can be described by the block diagram in Figure 2-P, 
which shows the relative generation and load diversity of the PNM system. This 
diagram illustrates where load and resources (L&R) are located and where loads are 
served. I t  illustrates that the majority of the PNM load (89Y0) is located in 
North/Central New Mexico. Similarly, more than 50% of PNM’s resources are located at 
Four Corners or beyond and transmitted, or wheeled, to load centers in North/Central 
New Mexico. Although physical connections exist between PNM and the Southwest 
Power Pool (SPP) to the east, no supply side resources are currently being imported 
from the SPP grid to serve PNM load due to the lack of identified available firm 
economic resources with firm delivery capability to the PNM interconnection point with 
SPP. 

The major transmission lines owned by PNM were primarily developed to deliver 
remote resources from the Four Corners area of New Mexico to retail and wholesale 
customers near the load centers in northern and southern New Mexico. A list of 
Transmission facilities are included in Appendix B. 

Figure 2-P: Overview of Existing System Representation During Peak load 

I ..,....... . 
SPP: - n m  

I. . . . . . . . . . . . , 

7 f  
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PNM monitors key transmission paths to insure the transmission system is operated in 
a safe and reliable way. Path limits are established that identified maximum flow levels 
for safe and reliable operation such that the loss of a major element (e.g., line, 
transformer, and tie point) can occur without affecting the quality of service delivered 
by the transmission system. In most cases, customers never know when an element is 
out of service because the system is operated in a manner that minimizes the effects on 
customers. 

In New Mexico, there are two key paths that define the planning and operation of the 
transmission system. Path 48 controls the operation of the northern part of the state, 
and Path 47 controls the operation of the southern part of the state as illustrated in 
Figure 2-4. Orange lines represent transmission lines in Path 48. Purple lines represent 
transmission lines in Path 47. Black and grey colored lines represent transmission that 
is external to that of Path 47 or Path 48. Assets within each path comprise a 
combination of PNM and non-PNM owned lines and/or stations. Any transaction that 
takes place on the PNM system with neighboring systems is bound by the operation of 
these paths. 

PNM’s capacity in Path 47 and Path 48 is fully committed to existing firm resources and 
expansion of the transmission system must be factored into the siting of additional 
remote resources. Resources located on the load side within Path 47 or Path 48 usually 
help or enhance the operation of these paths by providing a local resource at the load 
center. When the load increases and Path 48 approaches its import limit, these 
additional resources can be dispatched to support the system from within a path. 

Siting, permitting, cost and construction timelines for new transmission line projects 
will continue to be a challenge. The use of load-side generation will continue to play a 
role in supporting the system and alleviating transmission constraints barring any 
future barriers to this type of operating practice. 
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Note: For complete path information. consult the U'ECC PathRatings 
catalogue 

NORTHERN NEW MEXICO TRANSMISSION SYSTEM 

The northern New Mexico transmission system includes the WECC rated Path 48. This 
system delivers power to serve PNM's customer loads in northern New Mexico 
including the Albuquerque, Santa Fe, and Las Vegas areas, as well as load areas in 
Valencia County south of the city of Albuquerque. As previously mentioned, 89% of 
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~0 EXHIBIT NMM-15A 

Statements showing that SunZia will not now interconnect with Path 47 and the electrical grid in 
southwestern New Mexico. Also, SunZia will build only a single transformer at its 
interconnection point with Tucson Electric Power Company’s 345-kilovolt lines at the Willow 
substation. The second line will not be interconnected. From SunZia Path Rating Re-Sttudv 
Report Due to the ModiJied Plan of’Service, Voltlme 1 - Main Report, Final Version, Prepared by 
the Western Electricity Coordinating Council SunZia Project Review Group, September 25,20  14. 
Redacted version provided by SunZia. 
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SunZia Path Rating Re-Study Report 

1. EXECUTIVE SUMMARY 

SunZia Southwest Transmission Project (SunZia or the Project) is a major new 500 kilovolt (kv) 
participation transmission project that is envisioned to provide additional transmission 
interconnections and 3,000 MW of transmission capacity between central New Mexico and 
central Arizona. SunZia would enable the development of renewable energy resources by 
creating access to the interstate power grid across the Southwest. 

'. 

On December 15,2006, Southwestern Power Group (SWPG) submitted a notification letter to 
WECC Planning Coordination Committee (PCC) and Technical Studies Subcommittee (TSS) 
formally initiating the Regional Planning Project Review (now known as the Project 
Coordination Review process) process for SunZia. To achieve Phase 1 status in accordance with 
the WECC Three Phase Path Rating Process, a Regional Planning Compliance Report was 
submitted to PCC and TSS on May 17, 2007. On July 12, 2007, PCC accepted the SunZia 
regional planning compliance report as complete. 

In compliance with the WECC Procedure for a Project Rating, a Comprehensive Progress Report 
(CPR) was submitted to WECC on April 22,2009 and subsequently Phase 2 status was granted 
by PCC and TSS on July 27,2009. 

' 

On August 27,2009, SWPG formed a WECC SunZia Project Review Group (PRG) to proceed 
and review the Phase 2 Path Rating Study. The study included validation of the plan of service 
(POS) for non-simultaneous transfer conditions and evaluation of the possible interactions with 
other WECC major paths. In addition, the assessment of SunZia transmission alternatives and 
various system variables were included. The PRG prepared the final SunZia Accepted Path 
Rating Phase 2 Study Report (Report) and submitted it on February 22,2011 to WECC PCC, 
TSS and OC for a 3Oday review. On March 25,201 1, the SunZia Project was granted Phase 3 
status and a 3000MW rating by the PCC Chair. 

The BLM Final Environmental Impact Statement (FEIS) was issued during June 2013. A change 
in the BLM's Preferred Alternative changed the interconnection opportunities in New Mexico 
and necessitated a reexamination of the technical aspects of the Project. I 

m m u  m a 

1 

Owing to this SunZia Path modification based on the interconnection changes, in particular for a 
modified interconnection plan and facilities that are not part of WECC Path 47 which result in 
the simultaneous impact on Path 47 different to the original Plan of Service @OS) included in 
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SunZia Path Rating We-Study Report 

1. EXECUTIVE SUMMARY 

SunZia Southwest Transmission Project (SunZia or the Project) is a major new 500 kilovolt (kV) 
participation transmission project that is envisioned to provide additional transmission 
interconnections and 3,000 MW of transmission capacity between central New Mexico and 
central Arizona. SunZia would enable the development of renewable energy resources by 
creating access to the interstate power grid across the Southwest. 
On December 15, 2006, Southwestern Power Group (SWPG) submitted a notification lctter to 
WECC Planning Coordination Committee (PCC) and Tcchnical Studies Subcommittee (TSS) 
formally initiating the Regional Planning Project Review (now known as the Project 
Coordination Review process) process for SunZia. To achieve Phase 1 status in accordance with 
the WECC Three Phase Path Rating Process, a Regional Planning Compliance Report was 
submitted to PCC and TSS on May 17, 2007. On July 12, 2007, PCC accepted the SunZia 
regional planning compliance report as complete. 
In compliance with the WECC Procedure for a Project Rating, a Comprehensive Progress Report 
(CPR) was submitted to WECC on April 22, 2009 and subsequently Phase 2 status was granted 
by PCC and TSS on July 27,2009. 
On August 27, 2009, SWPG formed a WECC SunZia Project Review Group (PRG) to proceed 
and review the Phase 2 Path Rating Study. The study included validation of the plan of service 
(POS) for non-simultaneous transfer conditions and evaluation of the possible interactions with 
other WECC major paths. In addition, the assessment of SunZia transmission alternatives and 
various system variables were included. The PRG prepared the final SunZia Accepted Path 
Rating Phase 2 Study Report (Report) and submitted it on February 22, 2011 to WECC PCC, 
TSS and OC for a 30-day review. On March 25, 201 1, the SunZia Project was granted Phase 3 
status and a 3000MW rating by the PCC Chair. 
The BLM Final Environmental Impact Statement (FEIS) was issued during June 20 13. A change 
in the BLM’s Preferred Alternative changed the interconnection opportunities in New Mexico 
and necessitated a reexamination of the technical aspects of the Project. Subsequently in 
September, Southline and El Paso Electric Company (EPE) raised an issue related to a potential 
POS change (Le. Luna interconnection) and concerns of the Path 47 simultaneous impacts and 
other potential WECC path simultaneous impacts. The original POS included an interconnection 
at the Luna Substation. Due to the changes in the BLM Preferred Alternative and concerns 
expressed by EPE and other SunZia PRG members with direct connections to the Luna or 
Hidalgo substations, the revised POS does not include any intermediate interconnections in NM 
at this time and one intermediate interconnection station in southeast Arizona: 

$ 

Willow 500 kV Substation would be located near the planned Willow 345 kV Substation, with 
one 500/345 kV transformer (Normal Rating=725MVA and Emergency Rating=835MVA). 
Owing to this SunZia Path modification based on the interconnection changes, in particular for a 
modified interconnection plan and facilities that are not part of WECC Path 47 which result in 
the simultaneous impact on Path 47 different to the original Plan of Service (YOS) included in 
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the WECC Acceptcd Rating Report, it is necessary to evaluate whether the Project’s modified 
plan of service can achieve a 3,000 MW on the SunZia Path simultaneously with the existing 
WECC Path 47 at its maximum rating of 1,048 MW, or whether the modified POS would cause 
incremental impacts on other Accepted WECC Paths not examined with the original POS. 
As a result, on November 14,2013 SunZia reconvened the PRG and held Meeting #I .  The last 
PRG meeting was held previously on Novembcr 16,2010. The purpose of PRG Meeting #I  was 
to discuss the need for Path 47 and other WECC paths’ simultaneous impact studies due to 
SunZia’s modified POS that no longer required an interconnection to Path 47. There was a 
general consensus to revisit and conduct a necessary SunZia path rating study to reaffirm the 
rating that was established in 201 I ,  PRG Meeting #2 was held on February 13, 2014 to present 
and discuss the Project’s status and preliminary Path 47 simultaneous study results. 
To perform the Re-Study, a 2017 heavy summer pre-project benchmark base case reviewed by 
the PRG and at the Accepted Path 47 maximum level was developed to establish the base line. 
SunZia performed selected technical analyses to recalibrate and determine the modified SunZia 
Path Rating. The analysis consists of power flow, transient stability and post-transient studies 
under PRG guidance while ensuring applicable North American Electric Reliability Corporation 
(NERC) Reliability Standards, WECC Planning Standards and Performance Criteria and regional 
Arizona and New Mexico planning requirements (hereafter jointly referred to as the “Criteria”) 
were met for contingencies. 

Summaries of the SunZia modified POS requirements for the non-simultaneous, along with each 
of the simultaneous analyses are presented in Table 1 below. A non-simultaneous rating study 
was not included in the original study plan. However, it was included due to the need for the 
10% FIow Test reference purpose for s rmation. This was also requested to be 
included by BPA. The reactive require in the SunZia POS will be optimized 
through continued study work to be performed during Phase 3 of the rating process for SunZia. 
Additionally, an evaluation of the physical feasibility of the renewable generation facilities and 
the reactive support equipment needs to be performed. Such evaluation involves working with 
the equipment vcndors and the utilities on whose system the new facilities will be installed. This 
evaluation will be conducted in parallel with the Phase 3 study. It should be noted that a 
400MVAR reactive requirement at SunZia East previously identified in the non-simultaneous 
analysis is required for all the simultaneous analyses. No additional reactive support other than 
this 400MVAR dynamic VAR compensator in the non-simultaneous analysis is required in order 
to meet dynamic stability criteria. This requirement will continue to be examined as the planned 
resources directly connected to SunZia are more defined. 

Table 1-1 

Modified SunZia Plan of Service Summary A 

Analvsis Total-Reactive Operating - SPS 

NOW 400 NO Yes Yes = 
Simultaneous 
Path 47 400 No Yes Yes 
Path 66 400 Yes Yes Yes 
Path 14 400 Yes Yes Yes 
Path TOT2B4-2C 400 Yes D Yes C Yes C 

S U D R O ~ ~  (MVAR) Nomopram Procedure 
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A: All analyses assume the following core POS elements: 
1. Construct two new SunZia East-Willow500 kV-Pinal Central 500 kV lines with series 
compensation 
2. One 500i345 kV transformer at the Willow 500 kV Substation 

B: The reactive support level (SVC at SunZia East Substation) shown represents the total 
amount required with the assumed resources modeled at SunZia East. 

C: An integrated mitigation plan is required involving nomograms, operating procedures andor 
an SPS (to reduce or trip generation connected to SunZia to relievc limitation problems for 
certain N-1 and/or N-2 outages). The project was assumed to add 3,000 MW of generation 
resource at SunZia East Substation as a part of the planned facilities. Up to 3,000 MW of 
generation connected to SunZia may be required for tripping due to thc double linc outage. 
Load shedding is not required. 

D: An operating nomogram and operating procedures are developed due to an cxtrcmc outagc of 
SunZia double 500 kV lines to overcomc thc simultaneous interaction effects on Path 66 
(COI) and Path 14 without utilization of the Northwest PACRI scheme; no nomogram was 
required with the utilization of the FACRI scheme. 

For a comparison, the Original and the Modified POS are described below. Tables 2A and 2B 
show a summary of noli-simultaneous and simultaneous transfer levels that are achievable and 
the necessary powcr flow, transient stability and post-transient nomogram limits were compared 
with the SunZia Original and the Modified POS. 

No Additional No Addltional 
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Il l .  PROJECT DESCRIPTION AND MODIFIED PLAN OF SERVICE 

The Modified POS (MPOS) as determined from the study i s  provided below: 

* Build the two new SunZia East-SunZia South 500 kV AC lines (230 miles each) with 
70% series compensation located at SunZia South, no interconnection to the adjacent 345 
kV transmission system. 

Build the two new SunZia South-Willow 500 kV AC lines (124 miles each) with 50% 
series compensation located at the new Willow 500 kV Substation with one 500/345 kV 
transformer. 

Build the two new 500 kV AC lines from the proposed Willow 500 kV Substation to the 
Pinal Central Substation (16 I miles each) with 50% series compensation. 

0 

0 Shunt Compensation as required. 

The following discussion points out the differences in SunZia’s interconnection to the 345kV 
system in New Mexico and Arizona between the original plan of service and the modified plan 
of service: 

Original Plan of Service: 

SunZia South 500 kV Substation with two 500/345 kV transformers 8.24% impedance 
(on a 36OMVA base each) (rated at 672MVA normal and 806MVA emergency) to 
interconnect with the Luna 345 kV substation 

0 Willow 500 kV Substation with two 500/345 kV transformers 8.24% impedance (on a 
base each) transformers (rated at 672MVA normal and 806MVA emergency) 

ect to the proposed Willow 345 kV substation 

i. Shunt Compensation as required. 

Modified Plan of Service: 

0 SunZia South (a.k.a. Midpoint) 500kV Substation series capaci station only (no 
interconnection to the underlying 345kV system) 

Willow 500 kV Substation with one 500/345 kV transformers 15.72% impedance 
(362MVA base) (rated at 725MVA normal and 835WA emergency) to interconnect to 
the Willow 345 kV substation 

0 Shunt Compensation as required. 

0 
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t 

Figure I below provides a geogmphical and eiectricui overview of the extra high voltage 
(EHV) transmission systcm in the Southeastern Arizona, New Mexico and the SunZia 
Project Transmission Path, as shown in the dash line. 

Figure I: Arizona and New Mexico EHV system 
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A measure of the congestion on Path 47 by using the 75% and 90% utilization levels. Path 47 is 
not congested or overused in terms of power delivery. Page 18 from Western Electricity 
Coordinating Council Staff, 2013 WECC Path Reports, September 4,2013. Available at 
https://www.wecc.biz/Reliability/TAS Patmeports Combined FINAL.pdf. Accessed October 
11,2015. 

$lire 10 2 O l O  Flow U75 for All Paths - All Hours and Seasonal 

2010 Flow U75 for All Paths -All Hours and Seasonat 
Sorted by "All Hours" 

100 

90 

lgwe 11: 201,O Flow U90 for All Paths - All Hows and Seasonal 

2010 Flow U90 for All Paths -All Hours and Seasonal 
Sorted by "All Hours" 
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0 A measure of congestion on Path 47 in southwestern New Mexico using scheduling. El Paso 
Electric consistently schedules far more transmission capacity than is needed to meet the El Paso 
load, which removes capacity that could be freed for the market. The path has no difficulty 
meeting the actual demand for power, however. Page 21 from 2013 WECC Path Reports. 

Table 9: 2010 Path Congestion Ranking Based on - Sortbd by "All HOUW 

igure 14: 2010 Net Schedule U75 for All Paths -All Hours and Seasonal 
t 
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Historical Congestion 
The utilization metrics were used to compare flow, schedule and ATC on the paths. U75 and 
U90 values were calculated for all hours of the year and seasonally for flow, schedule and ATC. 
In addition, U75 and U90 were calculated for flow values based on heavy and light load hours. 
Where possible, the OTC value was used in the Uxx metric calculation; however, in some cases 
another value had to be substituted, either the opposite of the primary OTC or the path rating. 
Table 4 lists each of the paths for which Uxx metrics were calculated and the limit value used for 
the Uxx calculation. Where used, the path rating value represents the path rating in 2010. It is 
important to keep in mind the path limit value used for each path when viewing the comparative 
results because a change in the path limit value used, e.g., from OTC to path rating, can 
dramatically alter the path Uxx. 

Table 4: Limit data Used for Uxx Metric Calculation 

Path 79 I OTC I OTC 
Path 80 I Path Rating I Path Rating 
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27 
10 
19 

Flow-Based Congestion Analysis 
Table 5 and Table 6 present the 20 most congested paths based on U75 and U90 flow values 
calculated for all hours in 2010. 

IPP DC Line 76. I 
West of Coalst rip 68.3 
Bridaer West 66.4 

Table 5: 20 Most Congestion Paths Based on Flow U75 for All Hours in 2010 

1 1  
9 
8 

West of Crossover 66.4 
West of Broadview 54.6 
Montana - Northwest 42.9 

I 75 I Midooint - Summer Lake I 36.5 I 
48 I Northern New Mexico (NM2) I 34.1 
35 I TOT2C I 22.1 
1 I Alberta - British Columbia I 20.1 
36 I TOT3 I 14.7 

Table 6: 20 Most Congestion Paths Based on Flow U90 for Ail Hours in 2010 
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0 Table 7 presents the path ranking according to path U75 values calculated by season. Most of 
the paths with the highest U75 values in Table 5 also have high values in Table 7; however, the 
ranking of those values shifts depending on season. 

Table 7: 2010 Path Congestion Ranking Based on Seasonal Flows 

80 0.0 0.0 

27 90.4 55 
10 69.3 0 
11 68.6 0 
8 49.0 8 
9 47.7 0 
1 23.8 2 
19 20.9 3 
35 19.2 2 
48 13.3 0 

67.4 

9 I 50.3 I 0.1 I 
48 49.3 0.1 
75 48.9 0.0 
8 43.3 7.9 
35 31.0 1.6 

26.4 
23.1 2.5 

65 20.6 0.5 
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Figure 10 shows the U75 flow values for all hours and seasonally. Paths with a U75 value of 
less than one in all four categories (all hours, winter, spring, and summer) are not shown. Figure 
11 shows the same analysis for the U90 metric, and paths with a U90 value of zero in all four 
categories are not shown. 

lgure 10: 2010 Flow U75 for All Paths - All Hours and Seasonal 

2010 Flow U75 for All Paths -All Hours and Seasonal 
Sorted by "All Hours" 
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lgure 11: 2010 Flow U90 for All Paths - All Hours and Seasonal 

2010 Flow U90 for All Paths -All Hours and Seasonal 
Sorted by "All Hours" 
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77.6 
71.9 
67.7 
64.9 

Table 8 presents the path ranking according to path U75 and U90 values calculated by heavy 
and light load hour blocks. Like the seasonal analysis, most of the top ranking paths from Table 
5 also have high U75 values in the heavy and light load hours analysis in Table 8. The same 
information is shown graphically in Figure 12 (U75) and Figure 13 (U90). Paths with a U75 or 
U90 value of zero in all four categories (all hours, winter, spring, and summer) are not shown. 

33.2 27 74.2 31.4 
0.0 19 68.4 25.9 
0.0 11 64.6 0.0 

18.4 8 64.0 19.4 

Table 8: 2010 Path Congestion Ranking Based on Flow for Heavy and Light Load Hours 

27 
10 
11 
19 

36 I 9.3 0.3 1 
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igure 12: 2010 Flow U75 for All Paths - All Hours, Heavy and Light Load 

2010 Flow U75 for All Path8 - All Hours, Heavy and Light Load 
Sorted by "All Hours" 
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Schedule-Based Congestion Analysis 
Table 9 presents the path ranking by net schedule U75 value. Schedule data was available for 
only 20 paths. Figure 14 presents the same data graphically. 

Table 9: 2010 Path Congestion Ranking Based on Net Schedule U75 - Sorted by "All Hours" 

3 
51 
48 

Northwest - Canada 4 10 0 0 
Southern Navajo 3 1 0 6 
Northern New Mexico (NM2) 0 0 0 0 

Fiaure 14: 2010 Net Schedule U75 for All Paths - All Hours and Seasonal 
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Table 10 presents the path ranking by net schedule U90 value. Figure 15 presents the Net 
Schedule U90 metric for all paths by all hours and seasonal hours. 

Table 10: 2010 Path Congestion Ranking Based on Net Schedule U90 - Sorted by "All Hours" 
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1 15: 2010 Net Schedule U90 for All Paths - All Hours and Seasonal 
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IPPDC Line 0 0 0 0 
TOTIA 0 0 0 0 
TOT2A 0 0 0 0 
TOT3 0 0 0 0 

ATC-Based Congestion Analysis 
Table 11 presents the path ranking by ATC U75 value. The utilization metric takes on a slightly 
different significance when applied to historical ATC data because it represents the amount of 
ATC offered at least 75 percent of the time. The ATC value includes firm and non-firm ATC in 
both primary and secondary directions. 

Table 11: 2010 Path Congestion Ranking Based on ACT U75 - Sorted by “All Hours” 

I 1 I Alberta - British Colurr 
1 I BridaerWest I 80 I 

I I 

8 I Montana - Northwest 01 01 01 0 
I 46 I West of Colorado River (WOR) I 01 01 01 01 
I 14 I Idaho - Northwest I 01 01  0 1  01  

Results of U75 and U90 congestion metric calculations for year 2010 for flow, net schedules, 
and ATC are shown in the following tables. Table 12 shows the 2010 U75 and U90 flow values 
for all hours of the year, winter, spring, summer, heavy load, and light load hours. Table I 3  
shows the 201 0 U75 and U90 schedule values for all hours of the year and seasonal hours. 
Table 14 shows the 2010 U75 and U90 ATC values for all hours of the year and seasonal 
hours. 

Table 12: 2010 Flow U75 and U90 Values - All Hours, Seasonal, and HeavylLight Load Hours 
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Table 13: 2010 Net Schedule U75 and U90 Values - All Hours and Seasonal 
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Table 14: 2010 ATC U75 and US0 Values - All Hours and Seasonal 

Page 25 of 29 
This documenf is for technical review purposes only. It has not been endorsed or approved by the WECC Board of Directors, its Transmission 

Expansion Planning Policy Committee (TEPPC), the TEPPC Scenario Planning Steering Group (SPSG), or WECC Management, 



WECC Path Reports 
Introduction 

The same results are also shown geographically on the maps in Figure 16 and Figure 17 for the 
metrics U75 and U90. In these maps, the upper block beside each path represents the metric 
magnitude for flow and the bottom block represents the metric magnitude for the schedule in the 
direction of greatest magnitude. 

Figure 16: Map with Path U75 Values 
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Figure 17: Map with Path US0 Values 
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I The southeastern Arizona transmission system. The 345-kilovolt lines (green) are owned by ' 

Tucson Electric Power Company and deliver power from TEP's Springerville Generating Station 
and Four Corners power plants to Tucson. The Southwest Transmission Cooperative operates the 
230-kilovolt lines shown (orange) and the 1 15-kilovolt lines between Apache and Hayden and 
between Pantano and Kartchner. WAPA operates the 1 15-kilovolt line between Apache and 
Tucson, and APS operates the 115-kilovolt line from Adams to Mural. Available at 
htt~://www.westconnect.co1n/filestora~e/SATS%2OEHV HV%20System PresentationMap Alte 
mateProiects.pdf. Accessed October 1 1,201 5. 

c 

To 
spriwpb J 

To SATS EHV and Local Area Coppcn Verdr 
C M h  

Transmission 
(Alternative Projects) Hack 

Legend - I l5kV - 138kV - 230kV - 345kV - 5OOkV 
8 
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General route of the Southline Transmission Project. The stars are substations that will be rebuilt ' 
in upgrading the Western Area Power Administration's 1 15-kilovolt transmission line to two 
230-kilovolt transmission lines. If transmission reliability, transfer capability, and congestion are 
issues across this region, the Southline Project would resolve them as fully as SunZia and would 
be much more efficient and useful for southeastern Arizona. From http://southlhetransmission 
proiect.com/files/Southline-Transmission-Proiect-Fact-Sheetl ndf. Accessed October 1 1,201 5.  

I 1 MEXICO 
I *  UPGRADE NEW BUILD 

SEGMENT SEGMENT 

The Project will have a right-of-way up to 200 feet wide. The Project may include development of a substation 
in Luna County, New Mexico, with precise location determined when Project route is confirmed. 
.............................................................................,............................................. 

0 Agency profwed Intermediatr Substation Lacation 0 12.5 25 

MILES 
Route - 

http://southlhetransmission
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Plans by El Paso Electric Company to cease using its 108-megawatt share of the Four Comers 
Power Plant in 2016. Page 19, Integrated Resotcrce Plan-for El Paso Electric Company-for the 
Period 2015-2034, 142 pp., 201 5. Available at httDs://www.epelectric.com/docunent/ 
inte~ated-resource-.oian-2015-2034-07- 16-201 5. Accessed September 28,20 15. 
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EXHIBIT NMM-21 

Future plans by El Paso Electric Company to build 1,195 megawatts of natural gas generating 
capacity in and around El Paso by 2034. Page 79, Integrated Resozirce Plan for El Paso Electric 
Company for the Period 2015-2034, 142 pp., 2015. Available at https://www.eDelectric.comn/ 
documentlintemated-resource-dan-20 15-2034-07- 16-201 5. Accessed September 28,201 5. 
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A. SUPPLY-SIDE RESOURCES 

EPE satisfies the bulk of its customers' electrical demands with power generated from its generating 

stations fueled by natural gas, coal, and uranium. In addition, EPE purchases varying amounts of 

firm and non-firm energy through the wholesale markets to meet the needs of its customers. 

Included in these purchases are Purchased Power Agreements ("PPAs") for renewable energy. 

1. EPE's Generating Facilities 

In addition, EPE 

owns five small solar photovoltaic ("PV") systems, one located at the Rio Grande Generating 

Station and another at the Newman Generating Station, the third located near Wrangler Substation 

in east El Paso, the fourth located at the El Paso Community College - Valle Verde Campus in El 

Paso's Lower Valley and the fifth system located on the rooftop of EPE's headquarters in downtown 

El Paso. These volunteer renewable energy projects have no costs allocated to New Mexico. 

EPE owns 15.8 percent of the PVNGS' Units 1 ,2  and 3; and owns seven percent 
L 

of FCPP' Units 4 and 5.1 

, . EPE's prior IRPs planned for the end of the 50-year terms of FCPP participation in July 

2016. EPE has filed a regulatory proceeding for approval of the sale of EPE's ownership to 

El Paso Electric Page 19 
20 15 Integrated Resource Plan 



modeled in the base case. Strategist simulates thousands of resource expansion plans that are rankid 

based on each plan’s total Present Value (“P.V.”) Utility Cost. TABLE 28 shows the base case’ 
1: 

expansion plan results. Results fiom EPE’s Base Case Resource Plan consist of 13 unit additions to 

be built over the next twenty years. The entire STRATEGIST results for this plan can be found in 

ATTACHMENT D. 

TABLE 28. Base Case Expansion Plan Results 

10 PV 

10 
2n 

Base Case 
Installed 
Capacity 

- Unit (MW) 
2022 
2023 
2024 (I 

2025 

I f  

I 

2026 I I 

10 
2027 20PV 

2028 1 
2029 
2030 
2031 
2032 

WIND 22 

2034 L M S l O  

Utility Cost Capacity 1 (kS) I (MW) 
I 4,463,9041 1,287 

**Wind resource is 100 MW gross (22h 

Ixl CC -One by One Combined Cycle 
2x1 CC -Two by One Combined Cyde 
LMSlOO - Gas Turbine 
lOPV -Solar Photovoltaic (10 MW) 
2OPV -Solar Photovoltaic (20 Mw) 
Wind -Wind (22 MW) 

ir at peak) 
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Planned natural gas generation additions by Public Service Company of New Mexico through 
2033. Page iii from Public Service Company of New Mexico, PNMIntegrated Resource Plan, 
20142033, July 20 14. Available at https:llcvww.pnrn.com/irg. Accessed October 1 1,2015. 
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The Most Cost-Effective Portfolio is the portfolio of existing and new resources that 
meets electric system demand, provides acceptable system reliability and operational I 

flexibility, and meets applicable legal and regulatory requirements, at the lowest 
reasonable cost to customers. 

Emerging Resources: Continue to monitor and evaluate emerging technologies, 
particularly battery storage, for application in the future. 

I 
--- 

-------.- THE MOST COST-EFFECTIVE RESOURCE PORTFOLIO -__ - 
I 

To identify the Most Cost-Effective Portfolio for the period 2014 through 2033, PNM 
examined several thousand potential resource portfolios using four different 
projections of customer demand and three projections of future natural gas and carbon 
prices. PNM then tested the results of this analysis under alternative assumptions for 
the price of wind generation, the contribution of solar capacity to peak hour demand, 
varying levels of energy efficiency, drought conditions and carbon emission costs. 

The Most Cost-Effective Portfolio based on this analysis is summarized in Figure E-1 
below. 

FIGURE E-1: SUMMARY OF MOST COST-EFFECTIVE PORTFOLIO 

San Juan 783 I 
Palo Verde 268 MW 
Four Corne--- 200 M 

I 

Wind 305 MW 

Peak: 2,890 MW 

SJGS 443 - 497 MW 
Palo Verde 402 MW 
Four Cor 's 200 MV 

b -I 
boiar 3 ~ 7  Mw 
Wind 4.02 MW 

, --_I- - -- 

I-___ I " 
PUBLIC INPUT 
--____ 

The preparation of this IRP Report began in July 2013 with IRP kick-off meetings in 
Alamogordo, Silver City, Albuquerque and Santa Fe and concluded with a presentation 
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Proposed locations of planned natural gas generation additions by Public Service Company of 
New Mexico. Pages 55-57 from Public Service Company of New Mexico, PAWlntegrated 
Resource Plan, 2014-2033, July 20 14. Available at https://www.unm.com!im. Accessed 
October 11,2015. 
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in a portfolio over the next 20 years and were allowed to be selected in the portfolio 
analysis. Costs for each resource included all associated fuel and operating expenses for 
existing resources and revenue requirements for new resource alternatives. A - 
discussion of the resource alternatives, along with a narrative describing each resource, 
is provided below. Cost and performance data for new supply side resource options can 
be found in Appendix D. 

250 MW NEW COMBINED CYCLE GAS GENERATION 

5. FUTURE RESOURCE OPTIONS 

' 

Over the 20-year planning horizon used in this IRP, it is likely that new resource 
technologies will be developed affecting both supply-side and demand-side resource 
options. Some of them may already be known, but not yet commercially available or 
cost effective; some may not yet be known. However, development of a 20-year most 
cost-effective portfolio cannot be based on speculation of uncertain technology 
improvements, but rather must take into account what is available and known at the 
present time. In three years, when the IRP process is again undertaken, the most cost- 
effective portfolio can be reevaluated taking into account resource options, technologies 
and costs available at that time. For purposes of this IRP, available resource options for 
planning the 20-year most cost effective portfolio depend upon technologies and costs 
a t  the present time. The following discussion addresses these resource options and 
resources that currently appear to be on the horizon, but not yet commercially cost- 
effective. This section of the IRP Report addresses the requirements of Section 17.7.3.9F 
of the IRP Rule. 

I I-.-_." _-l._l..I_-___-ll__.I._I.-.-,- 

I 
" I--.I ..- I... I -I I -_l.__...l..l...--__.._I "1.1." ~-~ .I..... "_l.._ ... I.. I -I-1- I "_ _I..".. 

The IRP considers all feasible resources including current and developing new resource 
options. A discussion of each potential resource option, its feasibility of being 
implemented during the planning horizon, and fuel assessment are presented in this 

as available to be included 

For this option PNM assumes a 1x1 combined cycle gas turbine, which provides a ,I.. 
relatively high efficiency rating. The 250 MW size represents a typical manufactured 
capacity for this type of configuration using high efficiency turbines. The 250 MW 
combined cycle gas turbine (CCGT) is modeled assuming a $1,545/kW installed capital 
cost and approximately a 6,950 Btu/kWh heat rate. Unlike gas turbines, combined cycle . _  
plants require large amounts of water to condense the steam cycle. To reduce water 
usage and associated costs, PNM assumed this CCGT will utilize hybrid or dry cooling 
technology. This additional cost is included in the installed capital pricing above. PNM 
used the EPRI Technical Assessment Guide (TAG) database as the source of the unit 
characteristics and adjusted the TAG data for 5,000 feet above sea level. 

I '. 

204 MW NEW COMBINED CYCLE GAS GENERATION 

PNM models a 1x1 combined cycle gas turbine option, which also provides a relatively 
high efficiency rating and does not exceed PNM's current largest generation unit at this 

55 
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size. The-represents a typical manufactured capacity. The 204 MW CCGT 
is modeled assuming a $1,78O/kW installed capital cost and about a 7,100 Btu/kWh 
heat rate. Installing a larger unit may decrease the capacity cost and heat rate, but 
would increase costs for reliability reserves on PNM’s system. Unlike gas turbines, 
combined cycle plants require large amounts of water to condense the steam cycle. To 
reduce water usage and associated costs, PNM assumed this CCGT will utilize hybrid or 
dry cooling technology. This additional cost is included in the installed capital pricing 
above. PNM used the EPRI TAG database as the source of the unit characteristics and 
adjusted the TAG data for 5,000 feet above sea levc’ I 

, 
177 & 143 M W  NEW GAS TURBINE 

The 177 MW and 143 MW gas turbines (GT) are modeled as heavy frame units. The 177 
MW option is modeled with 9,790 Btu/kWh heat rate and $979/kW installed capital 
cost, and the 143 MW option is modeled with 10,142 Btu/kWh heat rate and 
$1,006/kW installed capital cost. PNM used the EPRI TAG database as the source of the 
unit characteristics and adjusted the TAG data for 5,000 feet above sea level. The 177 
MW and 143 MW sizes represents typical manufactured capacity. This technology can 
help PNM maintain system voltage, regulation and meet spinning reserve requirements. 
These resources are expected to require relatively little acreage and minimal amounts 
of water 

Additionally, PNM assumed that two more options where these could only be sited at or 
near SGJS and utilize the available transmission from the San Juan Plant to PNM load 
centers in north central New Mexico (see the description of PNM’s transmission system 
in Section 3). PNM also assumed a $10 million cost to build a new gas pipeline from an 
interstate pipeline to the San Juan plant. 

93 M W  NEW RECIPROCATING ENGINES 
The 93 MW of reciprocating gas engines is based upon operating ten smaller sized 
reciprocating engines at a heat rate of 8,900 Btu/kWh heat rate and $1,521/kW 
installed capital cost. Reciprocating engines can operate over the full ranges and offer 
maximum load following flexibilitv. PNM used the EPRI TAG database as the source of 
the unit characteristics. 

~ 

85 M W  NEW GAS TURBINE 

The 85 MW GT is based upon a typical manufactured size of aero-derivative hybrid gas 
turbine with a 9,150 Btu/kWh heat rate and $1,679/kW installed capital cost. Similar 

~ 
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to the 177 MW CT shown above, this unit can provide quick start capability (full 
operating load in 10 minutes) with a proven track record. PNM used the EPRI TAG 
database as the source of the unit characteristics and adjusted the TAG data for 5,000 
feet above sea level to represent typical siting conditions around New Mexico. 0 

D 

40 M W  NEW GAS AERODERIVATIVE TURBINE 

The 40 MW option is based upon one 40 MW aero-derivative turbine at a 9,800 
Btu/kWh heat rate and $1,644/kW installed capital cost. PNM used the EPRI TAG 
database as the source of the unit characteristics and adjusted the TAG data for 5,000 
feet above sea level. Similar to the 85 MW GT discussed above, this unit can provide 
quick start bility (full operating load in 10 minutes) to help maintain system 
reliabilii - 

B 
m 

100 M W  WIND RESOURCE 
New Mexico offers abundant and excellent wind resources. This option is assumed to 
be a new 100 MW wind facility, located in NM and would be procured through a third 
party entity under a long term power purchase agreement at the rate of 44.41 $/MWh 
levelized over a thirty year life. Based on previous RFPs, PNM used an average of costs 
to provide a proxy for this resource. This option assumes minimal interconnection 
costs and does not assume any transmission upgrade costs as this depends heavily on 
the location of a new wind facility and access to the PNM transmission system. The 
wind resource is located on the eastern side of New Mexico and any required 
transmission upgrades would need to be evaluated on a case by case basis. 

20 M W  INCREMENTSOLAR PV RESOURCE 
This option based upon a new 20 MW, single axis tracking solar PV facility, located in 
NM with a $1,98l/kW installed capital cost based upon expected costs from developers. 
PNM used two different cost options to take into account the current federal investment 
tax credit being reduced from 30% to 10% beginning in 2017. As the penetration of 
solar increases on PNM’s system it will begin to affect the system peak hour during the 
summer. PNM applies a declining contribution to reserve margin with each successive 
resource addition made. This option assumes very minimal interconnection costs and 
does not include transmission upgrade costs as this resource is expected to be located 
on PNM distribution facilities. 

50 M W  SOWR TROUGH 

This option based upon a 50 MW parabolic trough technology of which PNM would 
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participate in as part of larger project (>lo0 MW) to take advantage of larger 
economies of scale. This proxy alternative would be located in NM with a $4,178/kW 
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Public Service Company of New Mexico’s transmission needs through 2033. Page 31 from 
Public Service Company of New Mexico, PNMIntegrated Resource Plan, 2014-2033, July 
2014. Available at https://www.Dnm.com/iQ, Accessed October 1 1,2015. 

https://www.Dnm.com/iQ
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FIGURE 5-0 - PACE C02 PRICE CURVES 
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TRANSMISSION FOR NEW RESOURCES 

All new potential resources should include costs that reflect transmission 
improvements required to connect the resources to PNM's system, and transmission 
service costs required to deliver the power. 

For this IRP, PNM assumed that new 
transmission would not be built to new resources in remote locations. 

........................................................................ ..................................................................................................................... 

DEMAND-SIDE RESOURCES FOR THE FUTURE ................................................................... .................................................................. .... .l._...l__._._l_.__l___.__I___._.__ . 

Future demand-side resource options are represented by energy efficiency forecasts, 
DR programs, and demand reductions through rate design. While renewable DG 
programs are considered demand-side resources, the IRP presents the customer-owned 
renewable DG program within the discussion of renewable resource options in Section 
2 of this report. Amendments to the EUEA in 2013 require utilities to invest 3% of retail 
sales revenues in energy efficiency and load management programs. This provides 
consistency in the level of spending that can be expected over the term of the 2014 IRP. 
The level of savings achieved becomes a function of the effectiveness of each program 
and rate of increase in cost to procure incremental savings. PNM also assumed a 
continuation of the general structure of the current demand-influencing rates and 
tariffs discussed in Section 3 of this IRP Report. 
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Natural gas power plants planned by 2021 by the Salt River Project for Pinal County at the Pinal 
Central (1,150 megawatts) and Abel(900 megawatts) substations (blue squares on the diagram). 
In 201 1 SRP completed the purchase of the full output of TransCanada’s 500-megawatt natural 
gas power plant in Coolidge. SRP is considering an additional plant location near Eloy. From 
littp:/,/www.Dinalener~~,rvDroiects.or~proiectsoverview.asr>x. Accessed October 1 1,20 1 5. 



Pinal Energy Projects 

Projects Background 
SRP has an obligation to ensure a reliable and affordable source of electricity for residential, 
business and industrial customers. To meet the growing needs of SRP's customers, we are 
planning new generation resources. 

In 2008, SRP identified the need for 2,500 megawatts (MW) of new summer peaking and 
intermediate generation to meet electricity demands. Changing economic conditions in Arizona 
slowed the project's timeline. However, we are evaluating a number of options to meet this need 
and will most likely adopt a multi-faceted approach. 

The first step was SRP's power purchase agreement for the output of the TransCanada Proiect 
near Coolidge, which will meet approximately 500 MW of the 2,500 MW summer need. 

The next steps will be to purchase additional output from others andlor build new generation at 
new or existing SRP sites, as may be determined through SW's evaluative process. 

Selected sites for generating facilities 

SRP has selected two sites in Pinal County, as depicted in the map below: 

The "Abel" site is near the SRP Abel Substation in Florence 
The "Pinal Central" site is near the Pinal Central Substation south of Coolidge. 



A third site was considered, near Eloy. While the Eloy site is a good one, SRP decided to 
proceed with Pinal Central and Abel based upon economic criteria and public acceptance of the 
Abel and Pinal Central sites. A third site near Elov could be pursued at a later time. 

How SRP selected the sites 
SRP selected the sites though a comprehensive siting study. The proposed sites offer the 
necessary access to transmission lines and natural gas resources, and generally meet the siting 
criteria of the study. 

The sites identified for possible power plant development are near the communities of Florence, 
the Gila River Indian Community, the SanTan Valley, Coolidge, Casa Grande and Eloy. 

The proposed sites are located in industrial planning areas. SRP anticipates between 160 and 200 
acres of land will be adequate to address the needs of each of the projects. 



The electricity produced by any SRP generation is used to meet our customers' electricity needs, 
including our customers in Pinal County. 

About the facilities 

The Abel site will be developed to come online in stages in 20 18. SRP plans to construct a 
simple-cycle peaking plant consisting of eight to nine natural-gas-fueled generating turbines of 
up to approximately 900 megawatts (MW). In addition to the turbines, the plant sites will have 
limited fuel storage tanks, water treatment equipment, water storage facilities and a plant control 
building. 

The Pinal Central site is projected to be developed by approximately 2019. It is expected to be 
a combined-cycle, natural-gas-fueled plant of up to approximately 1150Mw. 

Find out about the environmental considerations. 

Permitting process and construction schedule 

Prior to construction, each project will complete the process to receive a Certification of 
Environmental Compatibility that must be approved by the Arizona Power Plant and 
Transmission Line Siting Committee and the Arizona Corporation Commission. 

Multiple environmental requirements apply to the construction and operation of such a facility. 
Two significant permits are the air quality permit and the Aquifer Protection Permit. The air 
quality permit is issued by the Pinal County Air Quality Department, and the Aquifer Protection 
Permit is issued by the Arizona Department of Environmental Quality. There are public 
comment periods in both instances. 

The Abel site will be developed as an approximately 900MW simple-cycle peaking plant 
consisting of eight to nine natural-gas-fired turbines. The plant will be constructed in phases, to 
match load growth as the economy recovers. Initial capacity will be operational in 20 19 and 
additional capacity will be added as needed, with the full plant operational by 202 1. 

The Pinal Central site will be developed as determined by resource need. 

System benefits 

There are two benefits to these sites. The first is that they are either in or close to the southeast 
portion of SRP's load center. The proximity to SRP customers utilizes reeentlv-sited 
transmission lines and substations. 

The second is that the electric system needs some generation that is local to the load to provide 
necessary voltage support. Each of these sites provides some voltage support. The Abel site is 
particularly valuable in this regard, as it is located within the SRP load center. 
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Planned resource additions by Arizona Public Service through 2029. APS plans to add more 
than 4,000 megawatts of natural gas generating capacity, starting first with upgrades at the 
Ocotillo and Cholla generation stations. Page viii, Executive Summary, Arizona Public Service 
2014 Integrated Resource Plan, 449 pp, April 20 14. Available at htt~s:llwww.aps.com/enJ 
ourcomuanv/ratesre~~lationsresourceslresourceulannin~Pa~es/resource-plannin~.aspx. 
Accessed September 27,20 15. 
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APS’s first step in expanding its natural gas generation is to upgrade its Ocotillo (natural gas) 
and Cholla (coal) generating stations to newer technology. Page ix, Executive Summary, 
Arizona Public Service 2014 Integrated Resource Plan, April 2014,449 pp. Available at 
httus:I/www.aps.coin/en!ourconiuanv/ratesrepulationsresources/resouuceul~nina/Paaes/resource 
-planning.aspx. 
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he 2014 Resource Plan at a Glance 
e 2014 Integrated Resource Plan (2014 IRP) lays out how APS is planning to meet the projected nearly 13,000 d 

MW resource requirement within its service territory by 2029. When combining load growth with contract 
expirations and unit retirements, APS anticipates needing over 6,600 MW of additional resources. To meet that 
need, APS evaluated several combinations of resource options in compliance with the Arizona Corporation 
Commission (ACC) Resource Planning and Procurement Rules, and Renewable Energy and Energy Efficiency 
Standards. The 2014 IRP details the inputs that went into the portfolio evaluation process, including a broad 
array of resources, costs and environmental variables, and the analytical framework used in the evaluation. The 
conclusion of this process was clear: low natural gas prices combined with the cost of environmental regulations 
and increases in self-dispatching solar generation will favor highly flexible natural gas resources over traditional 
baseload resources. Continued investment in advanced grid technologies is expected to provide further flexibility 

I 

to the APS system. 

2014-2029 (PROJECTED) 
FUTURE ADDITJONAL RESOURCES: 
6,613 MW AT PEAK MET WITH 

a. New Utility-Scale Resources 
Natural Gas -I 
Renewable Energy - 

b. New Customer Resources 
Energy Efficiency - 1,447 MW 
Distributed Energy . 

(818 MW Nameplate Capacity) 

n :722 MW Nameplate Capacity) 

Demand Reponse - 275 MW 

xisitng Customer Resources 'B New Utility-Scale Resources 
Existing Contracts 
Existing Utility-Scale Resources 

New Customer Resources 

INVESTING IN ARIZONA'S ENERGY FUTURE 
ENERGY PORTFOLIO INVESTMENT TRANSMISSION INVESTMENT 

$13.6 billion $496 million 

8,124 MW 12,982 MW 
peak requirement peak requirement 

existing resources existing resources 

100% met with 50% met with 

Figure ES-1 - 2014 vs. 2029 Peak Requirements 

ADVANCED GRID INVESTMENT 

$300 million 

Planned to secure sufficient assets 
to meet requirements under the 

Selected Portfolio and integration of renewable energy emerging technologies 

Needed to support reliability, 
coordination, aging infrastructure 

Planned to support reliability, 
integrate distributed energy and 

HOW THE PORTFOLIO MAY CHANGE 

2014 
COMPOSITION OF ENERGY MIX BY RESOURCE (GWH) 

9,297 11,872 

2029 

6,749 3,182 2,509 

I mproves Environmental 
Performance: 

C02 Intensity 

Water Intensity 

V 14% 

V 24% 

12,548 14,592 6,944 

Coal Natural Gas Renewable Energy Energy Efficiency 
Figure ES-2 - 2014 vs. 2029 Energy Mix 
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2014 INTEGRATED RESOURCE PLAN 

Portfolio Selection 
APS analyzed four portfolios before arriving at the Selected Portfolio as the most reasonable mix of resources for 
the 2014 IRP. The analysis focused on flexibility, reliability, cost, environmental impact and risk, among others. 

The following table summarizes the analysis of the portfolios, including criteria considered for each. All portfolios 
include modernizing the Ocotillo power plant to support Valley reliability and renewable energy integration. 

’ I  ” 

TABLE ES-1- 2014 IRP PORTFOLIO SELECTION 

ENHANCED COAL REDU COAL-TO-GAS 2014 IRP SELECTED 
PORTFOLIOS PORTFOLIO RENEWABLE PORTFOLIO CONVERSION 
CONSIDERED PORTFOLIO PORTFOLIO 

Description 1 -  Modernlze Ocotillo; 
continue coal 
operations; 
EE and RE compliance 

I 

-1 
Modernize Ocotillo; 
continue coal 
operations; EE 
compliance; 
RE well above compliance; 
compliance RE slightly above 

compliance 

Modernize Ocotillo; 
convert Cholla to gas 
operation; 
EE and RE compliance 

I 
I I 

RESOURCE CONTRIBUTIONS (2029 PEAK CAPACITY CONTRIBUTION / % ENERGY MIX) 
I I 

1,146 MW / 18.1% 1.146 MW / 18.1% 1,146 MW / 18.1% 1,146 MW / 18.1% Nuclear 

6,933 MW / 21.9% 7.749 MW / 35.0% 7,784 MW / 36.1% 7,137 MW / 28.5% Natural Gas 
I 

l.088 MW / 13.6% 1,298 MW / 2l.39b 1,111 MW {14.?% 1,088 WW / IS. 
Renewable Energy & 
Distributed Energy 

I 

WHY THE SELECTED PORTFOLIO WAS CHOSEN 
Resource planning does not establish a guarantee of future conditions 
or develop a transactional roadmap. Rather, the IRP process enables APS 
to develop long-term plans and evaluate which resource options may 
be appropriate given today’s forecasts of future energy needs, resource 
costs and associated uncertainties. In the formulation of the 2014 IRP, 
uncertainties regarding environmental regulation and the evolving nature 
of the electric industry significantly influenced the selection process. The 
Selected Portfolio was chosen because it provides the most reasonable 
combination of overall economic performance, and flexibility in the 
generation fleet to  support grid reliability, integrate renewable energy 
and manage uncertainties. Moving through the Planning Period, 0 circumstances governing current assumptions and forecasts will 
undoubtedly change and will be updated in future resource plans, 
potentially shifting the preferred portfolio. 

EXECUTIVE S U M M A R Y ~ I X  
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The 2014 Integrated Resource Plan (2014 IRP) lays out how APS is planning to meet the projected nearly 13,000 
MW resource requirement within its service territory by 2029. When combining load growth with contract 
expirations and unit retirements, APS anticipates needing over 6,600 MW of additional resources. To meet that 
need, APS evaluated several combinations of resource options in compliance with the Arizona Corporation 
Commission (ACC) Resource Planning and Procurement Rules, and Renewable Energy and Energy Efficiency 
Standards. The 2014 IRP details the inputs that went into the portfolio evaluation process, including a broad 
array of resources, costs and environmental variables, and the analytical framework used in the evaluation. The 
conclusion of this process was clear: low natural gas prices combined with the cost of environmental regulations 
and increases in self-dispatching solar generation will favor highly flexible natural gas resources over traditional 
baseload resources. Continued investment in advanced grid technologies is expected to provide further flexibility 
to the APS system. 

0 

a. New Utility-Scale Resources 
Natural Gas - 4,205 MW 
Renewable Energy - 425 MW (818 MW Nameplate Capacity) 

b. New Customer Resources 
Energy Efficiency - 1,447 MW 
Distributed Energy - 261 MW (722 MW Nameplate Capacity) 
Demand Reponse - 275 MW 8,124 MW 12,982 MW 

peak requirement peak requirement 
Exisitng Customer Resources New Utility-Scale Resources ,oo46 met with 
Existing Contracts New Customer Resources 
Existing Utility-Scale Resources existing resources existing resources 

50% met with 

Figure ES-l I 2014 vs 2029 Peak Reqiiirernerts 

INVESTING I t 4  ARIZONA'S ENERGY FUTURE 
ENERGY PORTFOLIO INVESTMENT TR A N 5 M IS5 ION I N V EST ME NT 

$13.6 billion $496 million 

Planned to secure sufficient assets 
to meet requirements under the 
Selected Portfolio 

Needed to support reliability, 
coordination, aging infrastructure 
and integration of renewable energy 

HOW THE PORTFOLIO MAY CHANGE 

2014 
COMPOSITION O F  ENERGY MIX BY RESOURCE (GWH) 

9,297 11,872 6,749 3,182 2,509 

2029 

$300 million 

Planned to support reliability, 
integrate distributed energy and 
emerging technologies 

Improves Environmental 
Performance: 

* C02 Intensity 14% 

Water Intensity 24% 

9,297 12,548 14,592 6,944 7,855 

Renewable Energy 
cigiire ES-2 I 2014 ~5 2G23 Energy Mrr 
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APS analyzed four portfolios before arriving at the Selected Portfolio as the most reasonable mix of resources for 
the 2014 IRP. The analysis focused on flexibility, reliability, cost, environmental impact and risk, among others. 

The following table summarizes the analysis of the portfolios, including criteria considered for each. All portfolios 
include modernizing the Ocotillo power plant t o  support Valley reliability and renewable energy integration. 

TABLE ES-1- 2014 IRP PORTFOLIO SELECTION 

Description Modernize Ocotillo; 
continue coal 
operations; 
EE and RE compliance 

Modernize Ocotillo; Modernize Ocotillo; Modernize Ocotillo; 
continue coal replace Cholla with convert Cholla to gas 
operations; EE gas and renewable operation; 
compliance; generation; EE €E and RE compliance 
RE well above compliance; 
compliance RE slightly above 

compliance 

RESOURCE CONTRIBUTIONS (2029 PEAK CAPACITY CONTRIBUTION 1% ENERGY MIX) 
I 

1,146 MW / 18.1% 1,146 MW / 18.1% I I 1,146 MW / 18.1% 1,146 MW / 18.1% Nuclear 

I I I I 

caai 1,932 MW / 24.5% 1,932 MW 123.4% 1,285 MW / 16.9% ?,ZW WW / 16.9% i 

I I I 7,137 MW / 28.5% 6,933 MW / 21.9% 7,749 MW / 35.0% 7,784 MW / 36.1% Natural Gas 

I L I I 

1,298 MW / 21.396 

I I I I 

1,117 MW / 14.7% 1,0811 MW /13.6% Renewable Energy 
Distributed Energy ' 1,088 MW / 13.6% 

1,722 MW / 15.3 % I I 1,722 MW / 15.3% 1,722 MW / 15.3% 1,722 MW / 15.3% 
Energy Efficiency 81 
Demand Response 

WHY THE SELECTED PORTFOLIO WAS CHOSEN 
Resource planning does not establish a guarantee of future conditions 
or develop a transactional roadmap. Rather, the IRP process enables APS 
to develop long-term plans and evaluate which resource options may 
be appropriate given today's forecasts of future energy needs, resource 
costs and associated uncertainties. In the formulation of the 2014 IRP, 
uncertainties regarding environmental regulation and the evolving nature 
of the electric industry significantly influenced the selection process. The 
Selected Portfolio was chosen because it provides the most reasonable 
combination of overall economic performance, and flexibility in the 
generation fleet to support grid reliability, integrate renewable energy 
and manage uncertainties. Moving through the Planning Period, 
circumstances governing current assumptions and forecasts will 
undoubtedly change and will be  updated in future resource plans, 
potentially shifting the preferred portfolio. 
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Planned natural gas generation additions by Tucson Electric Power Company through 2026. 
Page 15 from Tucson Electric Power Company, 2014 Integrated Resozirce Plan, April 1,2014, 
387 pp. Available at https://t~ww.tep.cornldoc/r>lanning/ZO 1 ~ - T E P - I R P . D ~ ~ .  Accessed October 
9,2015. 
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TOPIC 3 
CONFLICTS WITH CENTRAL AND WESTERN ARIZONA’S 

TRANSMISSION SYSTEM 
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EXHIBIT NMM-29 

Electrical District 4 Petition to Intervene in SunZia Petition for a Declaratory Order to the 
Federal Energy Regulatory Commission, submitted February 5,2010 by Dennis Delaney of K. 
R. Saline & Associates, PLC. Use by permission of Mr. Delaney. 



UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

SunZia Transmission, LLC I Docket No. EL10-39-000 

MOTION TO INTERVENE 

Pursuant to Rule 214 and the Notice of Filing issued by this Commission dated February 

5,2010, Electrical District No. 4 of Pinal County, Arizona hereby moves to intervene in this 

docket. 

I. ELECTRICAL DISTRICT NO. 4 

Electrical District No. 4 (,,D4” or “the District”) is an electrical district established in 

1928 by the Board of Supervisors of Pinal County pursuant to the provisions of Chapter 3 of Title 

30 of the Arizona Revised Statutes. ED4 was organized to provide, and has provided since 1930, 

electrical power and energy primarily for producing water for irrigation. ED4 obtained its 

original power purchase certificate from the Arizona Power Authority in 1960. 

ED4 is located in Pinal County, Arizona, with a service area of approximately 108,000 

acres. ED4 owns two distribution substations that are centrally located within its service territory. 

ED4 provides electrical service to agricultural irrigation pumping, industrial, commercial and 

residential consumem. 

ED4 is governed by a five-member Board of Directors elected annually by freeholders of 

property within ED4’s boundaries. The District is operated by the Central Arizona Irrigation and 

Drainage District through a Management Services Agreement. 



- 2 -  

11. CORRESPONDENCE AND COMMUNlCATIONS 

Correspondence and communications concerning this submission should be directed to: 

Ron McEachern Dennis L. Delaney, P.E. 
District Manager Engineering Consultant 
Electrical District No. 4 of Pinal County K. R. Saline & Associates, PLC 
P. 0. Box 605 160 N. Pasadena, Ste. 101 
Eloy, AZ 85131 Mesa, AZ 85201 
ron@caidd.com dld@krsaline.com 

111. STATEMENT OF ISSUES 

ED4’s service area is in the immediate vicinity of the planned Pinal Central Substation at 

which the Project will terminate. ED4 believes that Petitioner’s request is premature. 

1) Petitioner asserts that “[olther federal and state permitting activity also is underway, 

including the permitting processes necessary in the counties in Arizona and New Mexico that 

the Project will traverse.” 

a) The Project will “terminate at the proposed Pinal Central Substation in Pin2 County, 

Arizona”; and, while Petitioner indicates that “SunZia has made efforts to inform the 

Arizona Corporation Commission (ACC) and the New Mexico Public Regulation 

Commission (NMPRC) on critical Project development issues,” Petitioner has failed to 

describe contacts with local agencies and utilities. 

b) Rather than describe the impacts that will most certainly occur by injecting up to 4,500 

MW into the grid at the Pinal County location or how SunZia plans to mitigate those 

impacts, Petitioner simply refers to the Project’s inclusion “in the WECC Regional 

Planning Project Review and Project Rating Process” as being sufficient to conclude that 

“no adverse reliability impacts to the existing transmission system” will occur. There is 

no evidence of this assertion. 

As described, the Project would inject up to 4,500 MW of power at a future station in 2) 

Pinal County with no specific identified markets or contracts. The Petitioner asserts that 

“[tlhrough strategic interconnections, utilities in New Mexico, Arizona, Nevada, and 

mailto:ron@caidd.com
mailto:dld@krsaline.com
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California will have grid access to these new renewable resources to help meet their local 

power needs.” 

a) In reference to the Project’s purpose, the Petitioner relies heavily on the Southwest Area 

Transmission Subregional Planning Group (“SWAT”), stating that in 2006 SWAT 

“originally identified the need for significant transmission expansion between New 

Mexico and Arizona to serve load growth, increase system power transfer limits and 

import capability requirements, and provide service for the growing demand for 

renewable energy resources, particularly fkom remote renewable energy zones.” 

However, as late as January 2009, the SWAT Renewable Transmission Task Force had 

identified resource locations for 29,904 MW of potential renewable generation, including 

23,572 MW in New Mexico and Arizona.’ Although the Project has been announced at 

SWAT, it is not accurate that “[tlhe Project originated out of SWAT” (emphasis 

supplied). 

c) The same capacity rights sought in the petition will need to be extended to the Palo Verde 

Hub, or further. ( 

. .  . .  

d) It is doubtful that the then existing grid in the Pinal Central area (“late 2013 or early 

2014‘7 can accommodate anything close to 4,500 MW. - I  

’ The SWAT Renewable Transmission Task Force presented a Power Point presentation dated January 13, 
2009 (see Renewable Transmission Task Force) which compared load growth versus renewable generation 
potential in New Mexico, Arizona and Nevada. 

I 
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3) Finally, ED4 is concerned over the implied need for “fast tracking” under the renewables 

mantra. There is considerable potential for renewable generation projects in Arizona and 

New Mexico, including as much as 5,000 to 7,000 MW renewable generation potential in the 

general vicinity of Pinal Central, which will also require additional transmission upgrades. 

There is no adequate justification for the preferences being requested. 

1V. CONCLUSION 

For the foregoing reasons, ED4 respectfully requests that its Motion to Intervene be 

granted and that the request to expedite be denied. 

Respectfully submitted, 

A d  Dennis L. Delamy, P. E. 

Dennis L. Delaney, P.E. 
For Electrical District No. 4 

February 19,2010 



CERTIFICATE OF SERVICE 

I hereby certify that I have this day caused the foregoing document to be served upon 

each person designated on the official service list compiled by the Secretary in this proceeding. 

Dated on this 19th day of February, 2010. 

Is/ Jennifer M. Torpey 

K. R. Saline & Associates, PLC 
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Statement by David Getts of SunZia about the level of pre-build transmission purchases needed to 
finance SunZia. Excerpted from David Getts presentation to the AzCPA 201 1 Energy Conference, 
Independent Transmission in and out of Arizona, March 18,201 1. Available from 
http://www.sunzia.net/presentation pdfs/azcpa 201 1 enerw conference getts mar 18 201 1 .pdf. 
Accessed October 11,201 5. 

ers and lenders likely want several anchor tenants to spread risk 
i Competition for customers in AC systems is greater & more cornplex 

1 ent risk of long-line projects is sisrufi 
process can take 5 years or more 

x Numerous, important environmental and lan 
x Possible conflicts with military missions 
x Acquisition of rights-of-way without 

Multiple state jurisdictions and regulatory commissions W A  overlap) 

c Why risk spending 5% to 10% of total project cost fa develop? 

SUNZlA SUUTHWEST TRANSMISSION ROJECT March 18,201 1 9 

http://www.sunzia.net/presentation
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EXHIBIT NMM-31 





Seventh Biennial Transmission 
Assessment (201 2-2021) 
Staff Report 

Docket No. E-00000D-11-0017. 

December 12, 2012 
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DEFINITIONS 

Available Transfer Capability (ATC) is a measure of the transfer capability remaining in the 
physicaI transmission network-fir further commercial activity over and above already committed 
uses. It is defined as Total Transfer Capability (TTC) less existing transmission commitments, 
less a Capacity Benefit Margin (reserved for load-serving entities), less a Transmission 
Reliability Margin. 

Total Transfer Capability (TTC) is the amount of electric power that can be moved or 
transferred reliably from one area to another area of the interconnected transmission systems by 
way of all transmission lines (or paths) between those areas under specified system conditions. 

Transmission Reliability Margin (TRM) is defined as that amount of transmission transfer 
capability necessary to ensure that the interconnected transmission network is secure under a 
reasonable range of uncertainties in system conditions. 

Capacity Benefit Margin (CBM) is defined as that amount of transmission transfer capability 
reserved by load serving entities to ensure access to generation from interconnected systems to 
meet generation reliability requirements. 
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EXHIBIT NMM-33 

Detailed view of high-voltage transmission lines in central Arizona. Red = 500 kilovolts, green 
= 345 kilovolts, and blue = 230 kilovolts. The 230-kilovolt system within the Phoenix 
metropolitcan area is not shown. Some of those lines would form part of the path between Pinal 
Central and Palo Verde. The ATC values measured to assess capacity are from the Pinal West 
substation to Palo Verde (southerly route) and from the Abel substation to Palo Verde (northerly 
route). TBD-C1 1 is from Line Siting Case 11, which was a 500-kilovolt line proposed 40 years 
with the construction of the Palo Verde Nuclear Generating Station but never used. 

From Exhibit 1, page 79, Arizona Corporation Commission Staff and K.R. Saline and 
Associates, P.LC., Eighth Biennial Transmission Assessment 2014-2023, Docket No. E-00000D- 
13-0002, Decision No. 74785, October 29,2014, 191 pp. Available from 
http://www.azcc.nov/divisions/utilities/electric~ie~ial.asp. Accessed October 1 1,20 1 5.  
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EXHIBIT NMM-34 

Locations of new natural gas power plants proposed for construction by the Salt River Project at 
Pinal Central and Abel by 2020. The Pinal Central plant would be 1,150 megawatts, while the 
Able plant would be 900 megawatts. Construction of these plants follows the purchase of all 
output from TransCanada’s Coolidge 570-megawatt natural gas power plant in 201 1. S W  has 
currently postponed building an additional plant at Eloy because of lower-than-expected demand. 
From Salt River Project website http://www.pinalenera~roiects.orn/proiectsoverview.aspx. 
Accessed October 1 1,201 5. 
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EXHIBIT NMM-35 

Concentrating solar prospects for Arizona defined by the National Renewable Energy Laboratory 
for areas of 1% slope or less. The areas have been high graded by selected for the flatness of 
terrain in order to accommodate this solar technology. Available from httu://www.nrel.govlcsr>i 
imafteslluct CSD az.iuq. 



Concentrating Solar Power Prospects of Arizona 

Povver Plants* Solar Resources 
* Coal kwhlmVday 

Natural Gas= 8.0 - 8.2 
* solar 7.5 - 8.0 
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W t W  6.5-7.0 
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EXHIBIT NMM-36 

The status of renewable energy interconnection requests on Arizona transmission lines through 
2010. Solar energy interconnection requests total 14,726 megawatts. Wind energy 
interconnection requests total 7,964 megawatts. Note that 3,400 megawatts of wind energy 
interconnection requests are from New Mexico, while 50 megawatts of solar energy are. 

Slide 3 from Peter Krzykos, SWAT RTTF Technical Committee Report (Powerpoint 
Presentation), SWAT Oversight Committee Meeting, August 17,2010. Available at 
ht~:i/www.enerrr~.ca.aov/reti/steerind20 10- 10-07 meetinddocuments/O03%20-%2020 10- 10- 
07%20Krzvkos%20SWAT%20RTTF.~df Accessed October 5,201 5. 
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,. EXHIBIT NMM-37 

Statements of Interest for solar energy development received for Western’s (WAPA’s) new 230- 
kilovolt line from Electrical District 5 northwest of Tucson to Pinal West and by extension to the 
Palo Verde hub. 

Top image, slide 4 from Western Area Power Administration, SPPR Group Proposal 
(presentation), October 6,2010. Available from httd/www.waDa.gov/reaions/DSW/ 
PowerM~ketin~Do~unients/SPPR?~20~eetin~%20~10-06-10~%20Final.~df. Accessed October 
11,2015. 

Bottom image, project map from page 13, Western Arizona Power Administration, Draft 
Environmental Assessment, Electrical District 5 - PaIo Verde Hub Project, Western No.: 
DOE/WA- 1864, June 20 1 1 , 203 pps. Available at httP:/!energlr.g.ovisites/l)ro&lfiles/neual)u~/ 
neua documentsRedDontlEA- 1864-DEA-2011 .udf. Accessed October 12,201 5. 
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TOPIC 5 
CONFLICTS WITH THE PLANNED SOUTHLINE 

TRANSMISSION PROJECT 
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EXHIBIT NMM-38 

Southline Transmission Project fact sheet. Available from htto://southlinetransmissionDroiect.com/ 
files/Southline-Transmission-Proiect-Fact-Sheet1 .pdf. Accessed October 1 1,201 5. 

http://htto://southlinetransmissionDroiect.com


S-N-UTH L+N E I- 
TRANSMISSION PROJECT . 

A H A T  IS THE SOUTHLINE TRANSMISSION PROJECT? 

u e  Southline Transmission Project is a proposed 
transmission line designed to collect and transmit 
electricity across southern New Mexico and 
southern Arizona, bringing electric system benefits 
to the Desert Southwest, one of America's 
fastest-growing regions. The project is being 
designed to minimize land and resource impacts by 
developing a route along existing linear features 
and by upgrading existing transmission lines where 
feasible - an innovative approach that respects 
the region's communities and natural and cultural 
resources. The project will provide up to 1,000 

1 
1 MEXICO 

1- UPGRADE 1 -  NEW BUILD 
SEGMENT SEGMENT 

The Projec 
in Luna County, New Mexico. with precise location determined when Project route is confirmed. 

vill have a right-of-way up to 200 feet wide. The Project may include development of a substation megawatts of transmission capacity in both 
directions, and will interconnect with up to 14 
existing substation locations. The project consists 

........................................................................................................................... 
svbswion End M I  

LEGEND of two sections: 

- Approximately 240 miles of new, 345-kilovolt (kV) double-circuit transmission lines between the existing substatic. 

A series of upgrades to approximately 120 miles of existing transmission lines (from single-circuit 115-kV to 
at Afton (NM) and Apache (AZ); and 

double-circuit 230-kV) between the Apache (AZ) and Saguaro (AZI substations. 7 -- ~- - _ _  

The Bureau of Land Management and Western Area Power Administration have published a Draft Environmental 
,,,,pact Statement for the project. For more information, please visit: and 

WHY IS IT NEEDED? 
To improve reliability - There is limited existing 
electrical transmission capacity in the region, 
which causes system reliability risks. 
To relieve congestion - Transmission capacity in 
the region is needed to relieve congestion and 
help local utilities access the most cost-efficient 
energy sources. 
To sustain growth - The Desert Southwest area 
is expected to experience substantial long-term 
growth, creating increased demand for power and 
therefore a greater need for transmission capacity 
to provide that power. 

renewable energy requirements of western states 
will require access to transmission for renewable 
resources; a major challenge facing renewable 
energy development is insufficient transmission 
access. 

To facilitate renewable energy - Satisfying the 

WHAT BENEFITS DOES IT BRING? I 
Cost-effective, reliable electricity - By interconnecting with up to 14 
existing substation locations along its route, the Southline Transmission 
Project will enable local utilities to meet energy demands. 
Local economic development - The Southline Transmission Project will 
facilitate local economic development through project construction, 
enhanced power reliability, and by enabling additional local renewable 
energy development. 
Resource conservation - The Southline Transmission Project will minimize 
land use conflicts by working with federal and state energy and land use 
planning efforts, using existing infrastructure, and developing a route along 
existing infrastructure corridors. 
Renewable energy - The Southline Transmission Project will facilitate the 
connection of renewable energy projects to the electric system, helping 
states in the Desert Southwest meet renewable energy requirements. 
Smart, coordinated approach - The Southline Transmission Project team 
has worked closely with local utilities and other transmission providers 
since 2009 to ensure the Southline Transmission Project meets local needs 
and improves the region's electric system. 

LVtV 

Transmission operatio 
expected to begin 

Website: www.southlinetransmissionproject.com / Phone: (888) 752-2822 / Email: connect0southlinetransmissionproject.com 

September 201 5 

http://www.southlinetransmissionproject.com
http://connect0southlinetransmissionproject.com
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The Southline preferred alternative from the BLM’s Draft Environmental Impact Statement. 
Available at http://southlinetransmissionproi ect.com/files/Proiect Overview Webmap.pdf. 
Accessed October 1 1,201 5.  

Y 

http://southlinetransmissionproi
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EXHIBIT NMM-40 

The preferred alternatives for the SunZia and Southline projects. From kmz files provided by the 
SunZia and Southline projects and loaded into Google Earth. 
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EXHIBIT NMM-41 



EXHIBIT NMM-41 

The initial SunZia Project showing its similarity to the Southline Project. Slide 3 from SunZia 
Southwest Transmission Project presentation, Arizona Corporation Commission Biennial 
Transmission Assessment Workshop, Phoenix, AZ, May 22 & 23,2008. Available from 
httu://www.azcc . ~ov/Divisions/u~1~ties/E1ec~c~Biennia1/2008%20BT~SunZia%20BTA%2020 
08.uut. Accessed October 11,2015. 
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EXHIBIT NMM-42 

Map showing the three sections of the SunZia Project that the Department of Defense requires be 
buried across the Northern Call-up Area of the White Sands Missile Range (from the SunZia 
Record of Decision). From the BLM’s Record of Decision for SunZia. Available at 
http://www.blm.aov/style/medialib/blm/nm/pro~ams/more/lands and realtv/sunzia/sunzia docs 
.Par.94853.File.dat/SunZia ROD Record%20of%20Decision%20~l~.pdf 



TOPIC 6 
MEETING JOB NEEDS - SUNZIA’S ACTUAL POTENTIAL 



EXHIBIT NMM-43 



Exhibit NMM-43 

Article about SunZia’s job potential. Michael Hartranft, staff writer, “Benefits seem overstated 
for SunZia Project,” Alhzrquerque Jozrrnal, March 19,20 12. Also available online at 
httr>://www.aba iournal.com;~94700/bizlbenefits-seem-overstated-for-sunzia-proiect.html. 
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0 EXHIBIT NMM-44 

Number of construction workers needed to build the full project across @ Arizona and New 
Mexico. Building one line would require 206 workers. If two lines are built simultaneously, or 
if two crews are used to build a single line, the total number of workers would be 412. It would 
require 55 workers to build a substation for 1 line, 5 1 workers to expand the substation to 
accommodate 2 lines. Pages 2-83 to 2-86 of the SunZia Final Environmental Impact Statement. 
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Activity 

Material Yard/ 
ReceivingIDistribution 

Survey 
(Construction Staking) 

Soil Borings 

Right-of-way Clearing 

Roads and Access 

Foundations (3 crews) 

ltructure Assembly 
Jattice (3 crews) 

itructure Assembly 
rubular (1 crew) 

I SunZia Southwest Transmission Project 2-83 Final Environmental Impact Statement 
and Proposed RMP Amendments 



Activity 

1-ton Line Truck 
200-ton Crane 
20-ton Boom 
Truck 
Air Compressor 
Cat D-8 
Puller 
Tensioner 
%-ton Pickup 
1-ton Line Truck 
Bucket Truck/ 
Boom w/Basket 

Structure Erection 
[Lattice - 1 crew) 

2 20 2 20 
2 2 
2 2 

0 0 
3 3 
2 2 
2 2 
4 32 4 32 
6 6 
4 4 

Structure Erection 
[Tubular - 1 crew) 

%-ton Pickup 
ATV (Inspection) 

Wire Pulling 
[Conductor, 
DHGW, OPGW) 

20 20 20 20 
2 2 

Conductor Clipping 
and Dead-ending 
(3 clip, 1 dead-end) 

206 

Restoration 

206 

Contractor Management/ 
Compliance Monitors 

Total Personnel’ 

1- 500 kV AC Line 1 500 kV AC or DC Line 

%-ton Pickuu I 1 I 10 
1-ton Flatbed 
Truck I I 

200-ton Crane 
20-ton Boom 

Air Compressor 

10 

::Pickup i 
1-ton Flatbed 1 10 
200-ton Crane 
20-ton Boom 

Air Compressor 

10 

Tractor with Disc 

Hvdro Seed Truck 

Maximum total personnel required during the construction period, considering all tasks (actual personnel at any one time 
would be up to 824 if two contractors are working simultaneouslv). 

SunZia Southwest Transmission Project 2-84 Final Environmental Impact Statement I and Proposed RMP Amendments 
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0 

Pickup 

Loader1 
Drill Rig 

Material Yard/ 

1 1 
2 2 

Pickup 
%-ton 4 2 

Foundationd 
RacewayIGrounding 

10 

Backhoe 
I 1 Boom Truck 

Concrete 1 1 
Truck 
Excavator 
Dump Truck 
5-ton R/T 
Forklift 
Mini 

1 1 
2 2 
1 1 

2 2 
]Excavator I 

J 
2 

1 
2 

1 
1 

I 
2 
1 

2 

SunZia Southwest Transmission Project 2-85 Final Environmental Impact Statement 
and Proposed ~ Amendments 
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0 

Pickup 
I - ton Line 
Truck 
200-ton 
Crane 
30-ton Boom 

I 

Activity 

2 2 

1 1 

4 4 Structure and 
Equipment 
Installa tion 

Truck 
Air 

Equipment 

Air 
ComDressor 

Tq'pe 

3 3 

Trencher 
Roller 
ComDactor 

Man Lifts I 4 

er substation) 

4 

Hand 
Compactor 
%-ton 4 4 10 10 

50-ton Crane 1 2 2 
Generator I 2 

I Compressor I I I I 

2 
5 - t o n m  I 4 4 

Wiring 

Forklift 
%-ton 1 1 12 12 
Pickup 
I-ton Line I I 
Truck 
Generator 2 2 
5-ton RiT 1 1 
Forklift 
%-ton 2 2 5 5 

Testing and Cleanup 
Pickup 
Bucket 2 2 

Second soo ICV- 
Transmission Line 

(AC) 

Quantity of 

I I --- -_ - 

I lo 

Contractor 

4 1  

Truck/Boom 
wiBasket 
%-ton 3 3 3 3 

P d  I 

Management I Pickup 
Total per substation 

I 

55 55 

2 

Total for Option A' 
Total for ODtion B' 

3 1 3  
220 
228 t i n  

SunZia Southwest Transmission Project 2-86 Final Environmental Impact Statement I and Proposed RMP Amendments 



EXHIBIT NMM-45 



EXHIBIT NMM-45 

Percentage of SunZia construction workers hired in Arizona (30%). Page 4-239 of the SunZia Final 
Environmental Impact Statement. 



support industries such as restaurant and hotel/lodging) typically employ workers who are 
already present in local economies. 

1 that all local workers and most 
Jew Mexico, with 10 percent of all workers anticbated to be hired locallv within the countie: 
vhere construction will take place ( 1  

in- state workers would commute to the construction sit 
intribute to pop1 owth. I 

5 

Charney et al. 2012a, Appendix Gl). An assumption is made 

#ecause 
construction em1 w Mexico 
and Arizona, it i s 4  Based on 
these assumptions, iI1cluulI1g LUG IIKGIIIIUUU L l l d L  1 l lUIl lplG crew S L I U I ~ ~  SL J WU'llIIlG WLI ldor would 
be in close proximity to one another, no significant impacts related to population increases are 
expected from temporary population increases of a few hundred people. 

Operations 

Because operational employment would be minimal and spread between three cities in New 
Mexico and Arizona, population increases are expected to be negligible. Not including the 
surrounding metropolitan areas, the Las Cruces, Tucson, and Phoenix populations in 2009 
totaled approximately 100,000; 500,000; and 1,500,000 respectively (U.S. Census 2005-2009b). 

4.13.4.2 Housing Impacts 

0 
Construction 

The temporary population increase during the construction of the proposed Project is expected to 
tior --.-.. l,,.., have little to no impact on housing availability, because th- ~m'--- ----+--- I 

nnsite at any one tin- woi-1J not be significant (less than( l i  - 
Jonstruction workers are expect-, _- _--_- _-_- --- ,A 

Project study area. Workers would reside in hotels, campgrounds, and other short-term living 
options (personal communication, Bedillion 201 1). In addition, some would commute fi-om their 
existing residences in nearby counties. Counties within proximity to where construction would 
take place in New Mexico and Arizona have a high number of vacant housing units, with nearly 
28,000 and 86,000 vacancies, respectively. 

There would be no direct impacts to residences for right-of-way acquisition among any 
alternatives in Route Group 1 or Route Group 3; subroutes 4A, 4B, 4C1, or 4C2; as well as the 
BLM preferred alternative subroutes. However, the construction of the Project using Subroute I 
4C3 could result in significant impacts due to the take of approximately 216 residences (in 
addition to 48 commercial and industrial properties along links F1 1 1 and F112 in South Tucson). 
Local alternative links F81a-F81b would also result in significant impacts to residential 1 
properties, resulting in the take of approximately 120 residences (in addition to 37 commercial 
and industrial properties). The locations of potential right-of-way acquisition are described in 
Section 4.10.5.3. Residential displacement could cause homeowners to experience a temporary 
hardship of having to find new housing; however, residents are expected to receive ample notice 

SunZia Southwest Transmission Project 4-239 Final Environmental Impact Statement 
and Proposed RMP Amendments 
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‘ 1  DOCKET NO. L-00000W-15-0318-00171~MCV~1 

http://aziba.org/?page id=1255 accessed 10/12/2 15 

1. Map of all 45 Arizona IBAs 

. .  ... 
. .  . . .  . ... . 

. .  . .. . .  

.. . . .  
* , .r $*I-::‘:; ...._ . 

There are currently 45 Important Bird Areas in Arizona. They range all over the state and cover a 
wide span of habitat types. 

If you would like a more interactive tour of Arizona’s Important Bird Areas, there are several 
options. You can download this KLM file of all of Arizona’s IBAs that can be opened in Google 
Earth on your computer. You can also visit this interactive map produced by National Audubon 
Society for the IBAs of the entire United States. It has an option at the top to “zoom to state’’ if 
you would like. 
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I 
0 

Below is a printable image map of all the IBAs of Arizona, it is 8.5 inches by 14 (legal size 
paper). ... 

Map of all 45 Important Bird Areas in Arizona 
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Larger version of the map: 



http://aziba.ord?pa.ge id=461 accessed 10/12/2015 
il) 

Visiting the IBA: Most of the lands in this IBA are privately owned with no public access. BLM 
land at San Manuel Crossing and private land at Dudleyville Crossing are open for walk in 
public. The privately owned 7B Ranch is located east of the town of Mammoth and has a 

~ 

recently developed walking trail at Copper Canyon Road. 

Lower San Pedro River IBA a 0 

Lower San Pedro River Global IBA for Bell’s Vireo 

Continental IBA for Abert’s Towhee 

Conservation Stewards: Tucson Audubon Society, The Nature Conservancy, Cascabel Working 
Group, Redington and Winkleman NRCDs 

Size: 5 1.2 square miles, 32,762 acres 

Identified: 0 1/2007, Global on 0 1/2008. Recognized: 02/2008 

Ownership and Management: Arizona Game and Fish Department, BLM, Bureau of 
Reclamation, Salt River Project, The Nature Conservancy, Pima County, Private 

3Links River Site Description: The IBA is over 60 miles in length and begins at the southern 
boundary of 3 Links Farm in Cochise County and follows the San Pedro river downstream north 
(the San Pedro flows from south to north) to the confluence with the Gila River at the town of 
Winkleman. A free flowing river, the San Pedro has well developed cottonwood-willow gallery 
forest riparian habitat interspersed with old growth honey mesquite (Prosopis juliflora woodlands 
known as bosques. The largest intact mesquite bosque community in Arizona is located on 14 
miles of the San Pedro River beginning south of the community of San Manuel and ending north 
of the community of Mammoth. The majority of the land is privately owned and only select 
properties in public ownership or under conservation easement and management are specifically 
included in the IBA. 

0 

Birds: The high importance of the lower San Pedro River for the recovery of the Southwestern 
Willow Flycatcher contributed to its designation as critical habitat for the species. Species of 
special conservation status and interest that use the habitats within this IBA include: 

Year-round: American Kestrel, Ladder-backed & Gila Woodpeckers, Northern Flicker, Gilded 
Flicker, Black Phoebe, Say’s Phoebe, Bewick’s Wren, Abert’s Towhee, Song Sparrow 

Breeding: Common Black-Hawk, Gray Hawk, Zone-tailed Hawk, Mississippi Kite, White-tailed 
Kite, Elf Owl, Yellow-billed Cuckoo, Western Purple Martin, SW Willow Flycatcher, 
Vermillion Flycatcher, Northern Beardless Tyrannulet, Thick-billed Kingbird, Tropical 

http://aziba.ord?pa.ge


Flycatcher, Olive-sided Flycatcher, Warbling Vireo, Yellow-rumped Warbler (Audubon’s), 
MacGillivray’s Warbler, Virginia’s Warbler, Black-throated Gray Warbler, Nashville Warbler, 
and Wilson’s Warbler, Black-headed Grosbeak, Western Tanager, Lazuli Bunting 

eBird focus species: Breeding season: Gray Hawk, Mississippi Kite, Elf Owl, Yellow-billed 
Cuckoo, Bell’s Vireo, Lucy’s Warbler, Abert’s Towhee 

Conservation Concerns: Irrigation water diversions, development, wild fire, OHV use in riparian 
areas, wood cutting, invasive plants (salt cedar). Strategies: Conservation partnerships among 
landowners 

Extended Site Description of this very complex Important Bird Area: 

Portions of the IBA within Cochise County include the Three Links Farm consisting of 2,156 
acres that lie along the San Pedro River. It was purchased by The Nature Conservancy (TNC) as 
part of their long-standing program to protect the San Pedro River and its riparian habitat. Here 
the banks of the San Pedro are lined by an exceptional Fremont cottonwood-Goodding willow 
forest and mesquite bosque. This River’s forest is host to 345 species of birds including 13 
species of breeding raptors, and is a major migratory pathway for neotropical birds such as Gray 
Hawk and the rare Western Yellow-billed Cuckoo. 

It is also the residence for more than 80 species of mammals, 40 species of reptiles and 
amphibians, 100 species of butterflies and 20 species of bats. Beaver have migrated to the 
property since the Conservancy’s acquisition. Three Links is a retired farm that has had 836.9 
acres placed in permanent conservation easements by TNC. The easements encompass six linear 
miles of the San Pedro River (9.75 kilometers) sub-divided into five parcels sold to conservation 
owners. Agricultural wells have been dismantled, and a large proportion of the water rights are in 
the process of being retired from the property with the goal of increasing in stream flow in the 
San Pedro River. A result of TNC’s actions have resulted in a majority of the former agriculture 
fields becoming dominated by mesquite. The river has been fenced from livestock and is a mix 
of closed canopy cottonwood/willow gallery forest with an open understory of tamarisk and 
hackberry, ash and Arizona Walnut and segments of willow stands. The uplands are Chihuahuan 
Desert Scrub typified by Creosote Bush (Larrea), Black Brush and Yucca (Yucca Elata). Two 
one kilometer long transect lines following the river channel have been established at this 
property. TNC is collecting riparian vegetation data at established transects that cross-section the 
river. 

Pima County properties include the county owned Bingham Cienega - a small 503 acre parcel 
with an artesian fed spring, the site has a small marsh habitat and mature gallery 
cottonwoodwillow forest along the river channel. A fire in 2004 burned the willow and tamarisk 
vegetation around the marsh that was suitable southwestern willow flycatcher habitat. 

The uplands from Pima County north are Sonoran Desert Scrub and mixed cactus habitats. 
Saguaro (Cereus gigantea), Foothill and Blue Palo Verde (Cercidium microphyllum and C. 
floridum), Ocotillo (Foquieria splendens), and a variety of cacti and small shrubs cover the 
uplands. Mesquite (Prosopis juliflora), Catclaw Acacia (Acacia greggii), Burrobush 

a 

a 

m 



(Hymenoclea monogyra), and Desertbroom (Baccharis sarothroides) line xeric washes, while 
Goodding Willow (Salix gooddingii), Fremont Cottonwood (Populus fiemontii), Velvet Ash 
(Fraxinus velutina), and Netleaf Hackberry (Celtis reticulata) cluster along wetter drainage ways 
interspersed with Sonoran Desert grasslands typified by grama grasses (Boutaloua spp.), Three- 

e 
awns (Aristida spp.), and Mulenberghia spp 

. 

. 

Pinal County. The majority of this IBA is in Pinal County. 

Cook's LakeKienega Seep - Bureau of Reclamation (BOR) and Salt River Project (Adobe 
Preserve) own mitigation land for southwestern willow flycatcher totaling approximately 320 
acres which is managed by The Nature Conservancy. ASARCO mining company owns parcels 

San Manuel Crossing is a small BLM parcel (1 60 acres) in Township 9 South and Range 18 
East; Southeast Quarter of Section 3 1 and Township 10 South and Range 18 East, Southwest 
Quarter of the Northwest Quarter Section 6. One 1 kilometer long transect lines following the 
river channel have been established at this property. A mile further south fiom this location is a 
property acquired by Salt River Project (SRP) for Southwest Willow Flycatcher and Yellow- 
billed Cuckoo mitigation known as Spirit Hollow that encompasses approximately one linear 
kilometer of river located at Township 10 South and Range 18 East; East Half of Section 8 and 
the North Half of the Southwest Quarter of Section 9, the site is almost entirely 
cottonwoodwillow gallery forest. An additional 50 acres adjacent and south of Spirit Hollow has 
been acquired by the US BOR for Willow Flycatcher mitigation and is being managed by SRP. 

7B Ranch is located east of the town of Mammoth. The 3,200 acre property covers 7 river miles 
and is owned by Resolution Copper Company and is being offered in a land exchange with the 
federal government for conservation purposes. Two 1 kilometer long transect lines through the 
mesquite bosque have been established at this property. 

' 

The 7B property is contiguous with another 7 miles of river to the south owned by BHP-Billiton 
mining company at San Manuel. Combined, these two properties represent the largest intact . 
mesquite bosque in Arizona. The BHP-Billiton land also has cottonwoodwillow gallery forest 
that is contiguous with the San Manuel Crossing properties and has equally high conservation 
values for birds. The highest numbers of nesting Southwest Willow Flycatcher on the San Pedro 
River have been documented at this location. The Arizona IBA program is actively surveying 
this portion of the Lower San Pedro. 

Aravaipa Crossing (approximately1 60 acres) has the next highest densities of southwestern 
willow flycatcher habitat. The Triangle Bar property was privately owned by ASARCO and 
transfer of ownership to Arizona Game and Fish is currently in process. Salt River Project also 
has mitigation lands at this location (the Stillinger Preserve and the Adobe Parcel) which are 
managed by TNC and are included in the IBA. A one kilometer long avian transect line 
following the river channel has been established at this property 



Dudleyville Crossing and TNC San Pedro River Preserve - A well-developed cottonwoodwillow 
gallery forest with a mature tamarisk understory. The properties extend from the Dudleyville 
Crossing (Schwenesen property) north and total about 1,300 acres. A small 160 acre parcel is 
just south of the confluence with the Gila River. A nesting colony of Mississippi Kite has been 
documented at this location. The land at Dudleyville Crossing was privately owned with a 
conservation easement held by BLM. An eminent domain of this property by Pinal County is in 
process and the land is currently being managed by Pinal County. A one kilometer long avian 
transect line following the river channel has been established at this property. 

The TNC San Pedro Preserve is a former fish farm with two ponds now being managed for 
marsh bird habitat. The majority of the property is retired agricultural fields returning to 
mesquite. The cottonwoodwillow gallery forest had a fire in 2004. A one kilometer long avian 
transect line following the river channel has been established at this property. 

Maps of this Important Bird Area: 
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I 
State of the IBAs 2014 Baseline - More Technical info about the status of this Important Bird 
Area 

~ 0 Location: 32” 51’ 41”N 110” 43’ 12” W 

Counties: Cochise, Pima, Pinal 

Site Status: Identified 01/2007, Identified Global 0 1/2008, Recognized 02/2008 

Area: 5 1.2 square miles, 32,762 acres 

Ownership: BLM, Salt River Project, Bureau of Reclamation, The Nature Conservancy, Pima 
County, Private 

Criteria: Al: Global; Species of Conservation Concern - Bell’s Vireo (1 13 breeding adults - 
201 1) 

B1: Continental; Species of Conservation Concern - Abert’s Towhee (434 individuals - 2005) 

D1 - Site Important to Special Status Avian Species: SW Willow Flycatcher (Federally Listed in . 

Arizona), Gray Hawk, Yellow-billed Cuckoo, Bell’s Vireo, Northern Beardless-Tyrannulet, 
Lucy’s Warbler, Abert’s Towhee, Brewer’s Sparrow 

. .  

D3 - Rare, Unique, or Exceptional Representative Habitat/Ecological Community - Low 
Elevation Riparian River 

(I 



D4i - Significant Concentrations of Birds: SW Willow Flycatcher >40% Arizona breeding 
population, Mississippi Kite >40% Arizona breeding population and Gray Hawk >30% Arizona 
breeding population. 

D4ii - Land birds (significant #s, density, and/or diversity): Bell’s Vireo, Yellow Warbler 

Site Description: The San Pedro River serves as a corridor between the Sky Islands of the 
Madrean Archipelago in northern Sonora and southern Arizona in its southernmost reaches and, 
in the north, Arizona’s Central Highlands. The river is not only a major corridor between varied 
habitat types and ecoregions; it represents a ribbon of water and riparian vegetation in an 
otherwise arid environment. The river thus exhibits a remarkably high biodiversity, both in 
resident and migratory species. The lower reaches of the San Pedro River, from the so-called 
Narrows upstream of the community of Cascabel to the Gila River confluence, are surrounded by 
saguaro cactus-dominated Sonoran Desertscrub, rather than the Chihuahuan Desert-influenced 
uplands adjoining the upper San Pedro River. The IBA designation with the southern boundary 
beginning at 3 Links Farms and ending at the Narrows. 

Lower San Pedro River IBA Vegetation Analysis 

IBA28 The Lower San Pedro River is characterized by well-developed cottonwood-willow 
gallery forest riparian habitat interspersed with old growth mesquite (Prosopis juliflora 
woodlands known as bosques. The largest intact mesquite bosque community in Arizona is 
located on 14 miles of the San Pedro River beginning south of the community of San Manuel 
and ending north of the community of Mammoth. Seven river miles of this bosque are on lands 
acquired by Resolution Copper Company for conservation purposes and are included in the 
nomination for IBA. Saguaro (Cereus gigantea), Foothill and Blue Palo Verde (Cercidium 
microphyllum and C. floridum), Ocotillo (Foquieria splendens), and a variety of cacti and small 
shrubs cover the uplands. Mesquite), Catclaw Acacia (Acacia greggii), Burrobush (Hymenoclea 
monogyra), and Desertbroom (Baccharis sarothroides) line xeric washes, while Goodding 
Willow (Salix gooddingii), Fremont Cottonwood (Populus fremontii), Velvet Ash (Fraxinus 
velutina), and Netleaf Hackberry (Celtis reticulata) cluster along wetter drainage ways. 
Interspersions of Sonoran Desert grassland typified by grama grasses (Boutaloua spp.), Three- 
awns (Aristida spp.), and Mulenberghia spp. 

The IBA begins at the southern boundary of 3 Links Farm in Cochise County and follows the 
San Pedro river downstream north (the San Pedro flows from south to north) to the confluence 
with the Gila River at the town of Winkleman. The majority of the land is privately owned and 
only select properties in public ownership or under conservation easement and management are 
specifically included in the IBA. 

Vegetation Description Hectares 
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COTTONWOOD - WILLOW COMMUNITIES 17.00033 



CREOSOTEBUSH - BURSAGE (LOWER COLORADO R. VALLEY) COMMUNITIES 
10390.34 

DESERT (SCRUB) GRASSLAND 950265.4 

MESQUITE BOSQUE COMMUNITIES 475 1.13 8 

MIXED PALOVERDE - CACTI COMMUNITIES 1929900 

PLAINS GRASSLAND 44.49856 

WHITETHORN COMMUNITIES 32648.73 

GREAT BASIN DESERTSCRUB 98475.27 

Ornithological Summary: Species of raptors that nest on the lower San Pedro River include Gray 
Hawk (Asturina nititda=Buteo nitidus), Mississippi Kite (Ictinia mississippiensis), Common 
Black Hawk (Buteogallus anthracinus), and Zone-tailed Hawk (Buteo albonotatus). Western 
Yellow-billed Cuckoos (Coccyzus americanus occidentalis), currently a candidate for Federal 
listing as a threatened or endangered species, nest in numbers on the lower reaches of San Pedro 
River. 

The high importance of the lower San Pedro River for the recovery of the Southwestern Willow 
Flycatcher contributed to its designation as critical habitat for the species. Critical habitat 
includes approximately 60 river miles of the lower San Pedro River between points 
approximately 3.5 river miles south of Hot Springs Canyon to the Gila River confluence. 
Arizona Game and Fish Department Surveys documented within the Winkleman Study Area 143 
pairs in 2004 representing 43.8% of the total Arizona monitored nests (Source 1A) and 136 pairs 
in 2005 representing 43.45% of the total Arizona monitored nests (Source 1B). These data and 
the 157 pairs recorded at locations in the nomination area in 2004 and qualify the nomination for 
B 1 Continental designation for this species. (Thresholds are 20 breeding pairs/60 individuals for 
Empidonax traillii extimus). 

The reach between Three Links Farm, which is in a conservation easement held by The Nature 
Conservancy and included in the IBA, and the Gila River confluence is densely occupied by 
Southwestern Willow Flycatchers at sites where there is suitable habitat. In 2005 this section 
contained 164 southwestern willow flycatcher territories consisting of 308 adult birds. Over 
40% of the nesting population in Arizona is found here. 

The mesquite bosque at 7 B Ranch supports excellent breeding populations of Lucy’s Warbler 
and Bell’s Vireo. Gavin and Sowls documented bird diversity at this same location through 
repeated monitoring during a nine month period in 1974 and 1975. 

Two survey efforts were organized by the Audubon Society in the spring and summer of 2006. 
Volunteer surveyors completed nine one kilometer long transects and eighteen point counts 
positioned at the beginning and end of each transect on May 20,2006. Conservation species total 



numbers observed were as follows: Abert’s Towhee-50; Bell’s Vireo-88; Broad-billed 
Hummingbird-2; Gray Hawk-5; Gilded Flicker- 1 ; Hooded Oriole-15; Lucy’s Warbler-9 1; 
Northern Beardless-Tyrannulet-5; Olive-sided Flycatcher- 1 ; S W Willow Flycatcher- 12; 
Summer Tanager-46; Yellow Warbler-186. 

The second survey effort occurred just before the monsoon rains and five of the nine transects 
and ten of the eighteen point count locations were surveyed on July 25,2006 (4 transects: 
Aravaipa Creek confluence, Dudleyville crossing, Cook’s Lake, TNC Preserve north of 
Dudleyville) and August 2,2006 (San Manuel Crossing). Flood conditions prevented access to 
the 3 Links Farms transects and scheduling conflicts resulted in the 7B transect not being run a 
second time. 

The transect and point count surveys, CBC, and the NAMC do not adequately detect the raptors 
that nest on the lower San Pedro River. Gray Hawk, Zone-tailed Hawk, Common Black Hawk, 
and Mississippi Kite are represented on the entire reach. Levy (1 971) documented up to 10 
Mississippi Kite nests and Corman and Gervais-Wise (2005) describe the lower San Pedro River 
as being the Arizona breeding population stronghold and supporting the majority of nesting sites 
for this species in Arizona. Corman and Gervais-Wise describe the Gray Hawk as “locally 
common” along segments of the San Pedro River. The six Gray Hawks observed on the May 20, 
2006 transect surveys supports this claim. An organized survey for raptors is recommended to 
better catalog the densities and occurrences. 

State Species of Conservation Concern: Western Yellow-billed Cuckoo, Belted Kingfisher, Red- 
naped Sapsucker, Olive-sided Flycatcher, Southwestern Willow Flycatcher, Tropical Kingbird, 
Thick-billed Kingbird, Western Purple Martin Gray Hawk, Common Black Hawk, Zone-tailed 
Hawk, Mississippi Kite 

Conservation and Stewardship: Threats to the area include transition of land use from mining and 
agriculture to suburban development, Interstate 10 bypass, groundwater withdrawal, OHV 
damage in riparian zones, fuel wood cutting, excessive livestock grazing in riparian zones, 
unnatural fire regime. Conservation Actions: Conservation easements and management, fencing 
and protection of riparian habitats from trespass livestock grazing and wood cutters. Reclamation 
of abandoned mine tailings, protection from OHV, retirement of agriculture and associated wells. 
Tucson Audubon Society is the Stewardship Group for this IBA (tucsonaudubon.org). The 
Schwennesen family has dedicated Liz’s Grove at Dudleyville Crossing as a riparian preserve 
accessible to walkers and horse riders. 

The TNC San Pedro Preserve is a former fish farm with two ponds now being managed for 
marsh bird habitat. The majority of the property is retired agricultural fields dominated by 
mesquite. The cottonwood/willow gallery forest experienced a fire in 2004. A one kilometer long 
avian transect line following the river channel has been established at this property. 
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Pinalefio Mountains IBA 

Location: UTM 12s 605570 3618850 

County: Graham 

Site Status: Identified 02/2013 

Ownership: Coronado National Forest - Safford Ranger District 

Area: 2 12 sq miles, perimeter: 16 1 miles 

Criteria: D 1 : State: Species of Conservation Concern 

D3: State: Species in rare/unique habitat 

Site Description: 

The Pinaleiio Mountains are one of the most northern of the Coronado Forest “Sky Islands”. 
Located in Graham County and south of the agricultural community of Safford, this mountain 
has provided resources for settlers in the region. The Douglas fir and pine provided lumber for 
surrounding communities. During the military campaigns Heliograph Peak was so named 
because a U.S. Army heliograph station was located there. The heliographs were a mirror signal 
communication system from Santa Fe to San Diego. The paved road is access to a fishing lake 
constructed by the Arizona Game and Fish Department and numerous campgrounds. 

0 

Located near the northern limit of the Chiricahua Apache homeland and the southern margins of 
Western Apache territory, the range is one of the Western Apache’s four holiest mountains and is 
considered sacred by all of the region’s Native peoples. Since a determination by the Keeper of 
the Register in 2002, Dzil Nchaa Si An, as it is known in the Western Apache language, ranks as 
the largest and most extensive (-330,000 acres) property listed on or formally determined 
eligible for the National Register of Historic Places. 

Unlike many of the other mountains in the area, the Pinaleiios have no lava deposits. The lava- 
based mountains found throughout Arizona tend to be barren, whereas the Pinaleiios (and others) 
have a large number of trees, including many that pre-date Columbus’s arrival in the Americas. 
Researchers from the University of Arizona Tree Ring Laboratory have discovered living trees 
that date back to 1257 and 1270 AD. Botanists say the Douglas firs have survived because the 
rocky cliffs of the mountains have served as a fire barrier for them. The scientists also found 
dead firs that dated as far back as 1102 AD. 

Ornithological Summary: The Pinalefio Mountains (commonly referred to as Mt. Graham, the 
highest peak in southern Arizona at 10,800 feet) are an excellent example of a high elevation Sky 
Island ecosystem comprised of Madrean Evergreen Woodland, Petran Montane Conifer Forest 
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and Petran Subalpine Conifer Forest and this Sky Island spans the greatest elevation change on 
the Coronado National Forest rising roughly 6,800 feet from semi-desert grasslands at the desert 
floor to mountainous woodlands at the highest peaks. This Sky Island is the highest of the chain 
of Madrean Occidental Sky Islands that extend into Mexico but is far enough away from its 
neighboring Sky Islands to notably lack several bird species found in other similar habitats. This 
lack of a few SE Arizona ‘specialty birds’ such as Mexican Chickadee and Elegant Trogon 
makes this the least birded of Arizona’s Sky Islands. However, the exceptional high elevation 
habitat of this extensive range, representative of Rocky Mountain flora and fauna to the north, 
makes this a vital area for the many diverse bird species. 

The weekend of May 18-20,20 12 an Arizona IBA survey crew conducted 6 transect surveys and 
one nocturnal survey and recorded 58 species. These surveys showed this range to be important 
to at least twelve special conservation status species in Arizona. Additionally, our surveys found 
this mountain range to be important for its outstanding high elevation habitat supporting an 
exceptionally diverse avian community. 

One bird species listed in the Endangered Species Act as a Threatened Species breeds in this 
range in high abundance. The Mexican Spotted Owl has been specifically surveyed by Amanda 
Moors on behalf of the Forest Service and has documented more than enough breeding pairs to 
qualify this site as a Global IBA in the future. Species of conservation concern found by the IBA 
survey team in 2012 include: Wild Turkey, Peregrine Falcon, Mexican Whip-poor-will, 
Mountain Pygmy Owl, Magnificent Hummingbird, Dusky-capped Flycatcher, Olive Warbler, 
Virginia’s Warbler, Black-throated Warbler, Grace’s Warbler, Red-faced Warbler and Yellow- 
eyed Junco. 

The presence of the above twelve special status species qualifies this site under the Arizona IBA 
Criterion, Site Importance to Special Status Avian Species. 

While this area is not frequented by birders nearly as often as other Sky Islands in Arizona, there 
is still a good baseline of data for this area within that database. Within eBird.org a total of 149 
checklists have been submitted to the ‘hotspots’ within this range and 137 species have been 
reported, 3 1 of which are special status species. 

It should be noted that the Pinalefio Mountains have historically been habitat for American 
Dippers, especially along Ash Creek, there are two eBird reports (Surveys 2B) of this species in 
the proposed IBA, one from 1987, the other from 1992. American Dippers are also shown as 
breeding along Ash Creek in the Pinalefio Mountains in the 2005 Arizona Breeding Bird Atlas. If 
you are birding in the Pinalefio Mountains and see an American Dipper please let either Arizona 
IBA office know as soon as you can. 

Conservation Issues: This is such a fragile eco-system that even small climate changes can have 
a profound effect. With potentially larger climate changes underway, the ecology of the 
Pinalefios could be threatened. This is the interpretation of the Forest Service. In particular some 
view the fires of 2004 as an event possibly driven in part by global warming. The agency states 
that “global climate change and drought are helping to poise the Pinalefios for epidemic insect or 
disease outbreaks and catastrophic, stand-replacing fires. Indeed, both of these events have taken 
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Willcox PlavaKochise Lakes IBA .rt) 

.. . .. . 

. .. 

Location: 609284 N 3557623 E UTM NAD27 

County: Cochise 
-!. - ,. . 

Site Status: Identified 06/2009, Global Identified 10/2011 

Ownership: Federal, State and City of Willcox 

Area: 74 square miles, 47,343 acres 

. .  

Criteria: D 1  - Site Important to  Special Status Avian Species - Swainson's 
Hawk, Scaled Quail, Chestnut-collared Longspur and Cassin's Sparrow 

D4! - Significant Concentrations of Birds - Shorebirds ( loo+) 
I . .  

.. . . 

. .  * 

. .  

D4vi - Significant Concentrations of Birds - Cranes (2000+) 

Site Descrbtion: The heart of this IBA is the massive Willcox Playa, a broad alkaline 
lakebed fringed with semi-desert grassland (primarily saltgrass and sacaton) and 
mesquite. The playa is seasonally flooded to a shallow depth. Outlying this playa are the 
satellite lakes/wetlands of Cochise Lakes (or aka Lake Cochise), alkali flats, and Willcox 
Playa Wildlife Area containing Crane Lake. The Playa itself is a former bombing range, and 
owned by the Department of Defense and administered by the U.S. Army Corps of 
Engineers. It is not managed in anyway, and is posted no trespassing. On the upper east 
side of the playa is the Arizona Game and Fish Department managed Willcox Playa Wildlife 
Area, consisting of 555 acres. The purpose of the Wildlife Area is primarily for optimizing 
waterfowl habitat and providing for hunting opportunities. There are ten "pot hole" ponds, 
and one 30-acre impoundment at the Wildlife Area. Over-wintering Sandhill Cranes and 
migratory and wintering shorebirds, waterfowl, and water birds use the playa, the Wildlife 
Area (Crane Lake), and Cochise Lakes for roosting, resting, and feeding. Sandhill Cranes 
depend heavily on the surrounding agricultural lands of the broader Sulphur Springs Valley 
for feeding, particularly in fields of waste corn. 

I 
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Ornitholoaical Imuortance: Willcox Playa and Crane Lake, within the northern portion of 
the Sulphur Springs Valley of Southeast Arizona, supports the second largest over-wintering 
concentration of Sandhill Cranes (Grus canadensis) in Arizona, typically 4,000 to 9,000 birds 
(White Water Draw is the area with the largest number of over-wintering cranes, 10,000 to 
22,000 and increasing). Crane numbers are typically 5,000 to 8,000 birds using the Playa, 
and another 4,000 to 5,000 birds using Crane Lake (with much variability at Crane 
Lake). There are occasional years when crane numbers spike when a large number of birds 
(>13,000) from White Water Draw switch to roosting in this area (using either the Playa or 
Crane Lake). By the late 1940s the expansion of agriculture within the Sulphur Springs 
Valley (through the advent of groundwater pumping), provided the waste crop food base 
(corn) to attract Sandhill Cranes to over-winter in the valley. The wetter period of the mid 
1980s brought large increases in crane numbers, and since then numbers have been 
steadily increasing at both White Water Draw and the Willcox Playa/Crane Lake within the 
Valley. This area easily qualifies under the AZ IBA Program criteria for Cranes (2000+ 
birds). Cochise Lakes and an area of nearby alkaline lakes, also provide important habitat 
for a great number of bird species in this IBA. 

This IBA also qualifies under the Arizona IBA Shorebird criteria (loo+ shorebirds at one 
time during some part of the year). Most significantly both in spring and late summer the 
shorebirds can stop-over in very substantial numbers at both the playa and along Cochise 
Lakes (numbering 400-800 individuals at Cochise Lakes). These in-migration shorebird 
species using the playa and Cochise Lakes, include: Wilson's Phalarope (April, May, July, 
Aug., Sept.), Willet (April), Least Sandpiper (April, Aug., Sept.), Western Sandpiper (April, 
Aug., Sept.), Long-billed Dowitcher (May, Sept.), Black-necked Stilt (July, Aug., Sept.), and 
American Avocet (July, Aug., Sept.), plus lesser numbers of other shorebird species 
(Killdeer, Marbled Godwit, Spotted sandpiper, Solitary Sandpiper, Greater Yellowlegs, Long- 
billed Curlew, Baird's Sandpiper, Pectoral Sandpiper, Stilt Sandpiper, and Red-necked 
Phalarope). Small numbers of some shorebirds occasionally breed within the IBA, including 
American Avocet and rarely Snowy Plover (Audubon WatchList 2007-YeIIowr AZGFD Species 
of Greatest Conservation Need 200'6). 

One waterbird species is notably abundant also during migration, this is the White-faced Ibis 
(April), reaching numbers occasionally in the low 100s (-300). 

Cochise Lakes support many species of ducks and grebes. Ducks over-winter on the lakes 
in large flocks, primarily composed of American Wigeon (low lOOs), Northern Shovelor (low 
lOOs), and Green-winged Teal (15-50+). I n  spring, March and April and again in fall, 
September and October, large numbers of waterfowl pass through and use Cochise Lakes, 
including: Ruddy Duck (low lOOs), Lesser Scaup (occasionally loo+), Ring-necked Duck (< 
SO), and Cinnamon Teal (<50). I n  rare very wet winters, waterfowl in huge numbers 
(>15,000, half or which are Green-winged Teal) come to feed and rest within the 
Playa. Mallard "Mexican" ducks nest within the Willcox Playa Wildlife Area. Small numbers 
of Pied-billed Grebe, and rarely Eared Grebe may also nest. 

The alkaline (mud) lakes are important to feeding shorebirds, so are the margins of the 
Playa and Cochise Lakes. Peregrine Falcon and Merlin are frequently in the IBA in the 
winter preying on the duck and shorebird community. 

Scaled Quail (Audubon WatchList 2007-Yellow), Cassin's Sparrows (AZ PIF Priority 1999), 
Bendire's Thrashers - very rare (IUCN Vulnerable, Audubon WatchList 2007-Red), and 
Swainson's Hawks (Audubon WatchList 2007-Yellow) nest on the perimeter of the 
playa. Occasionally, flocks of Chestnut-collared Longspurs (Mar, Oct. < 100) (Audubon 



WatchList 2007-Yellow), and McCown's Longspur (Nat. PIF WatchList 2004, Homer Hansen 
pers. corn.), over-winter and/or pass through during migration, foraging in the grasslands 
within this IBA. 

Conservation Issues: The primary threat to the Willcox Playa/Lake Cochise is 
urban/suburban development surrounding the playa and the resulting concurrent increase in 
groundwater pumpage leading to declining groundwater levels. This would impact the taller 
riparian vegetation, potentially leading to die-offs of native riparian trees. Additionally, 
urban/suburban development would increase human disturbance of wildlife using the playa 
(particularly through associated OHV use), and increase predation rates by humans 
inadvertently enhancing local predator populations, and by human pets (particularly feral 
cats) and therefore causing overall higher predation rates and/or displacement of nesting, 
roosting, or foraging bird populations. 

An additional threat is non-native animals (bull frogs) and plants (Giant Reed, Tamarisk, 
and others), and their resulting impact and competition with native fauna and flora. 

I 

Apparently, no active steps for site conservation management are taking place at present 
(with regards to the above). 
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Executive Summary 

Habitat loss and fiapieiitahoii are the leading tlxeats to biodiversity, both globally aiid iii kizona.  These 
tlxeats can be iilltigated by coiisei-viiig well-coimected networks of wild areas where natural ecological 
aiid evolutioiiaiy processes opei-ate over large spatial aiid teiiiporal scales. Large wildland blocks 
coiuiected by coil-idors can maiiitaiii top-dowii repilation by large predators. natural patteiiis of geiie 
flow. polliiiatioii. dispersal. energy flow. lititrielit cycling. inter-specific coiiipetition. aiid tiiiitualisiii. 
Coidors  allow ecosystems to recover fioiii nahiral dlshubances snch as fire or flood, and to respond to 
liiuilan-caused distiirbance such as climate cliaiige aiid iiivasions by exotic species. -4 healthy ecosysteiii 
lias a direct iiiipact oil tlie ecoiioiiiy of a n  area as well. hi an effoit to iilaiiitain liabitat coiuiectivity in 
southein .bizoiia. tlie ,bizoiia Gallie and Fish Depai-tment. iii collaboration with tlie Regional 
Transpoi-tation Authority of Piiila Comity. lias developed tllls GIS-based linkage design. 

Arizona is foitmiate to have large coiiseiTed wildlaiids that have iiot yet been fi.agiiiented by developiiieiit 
pressures. but tliere are many mail-made bainers on the landscape tliat prevent a tiuly iiitercoruiected 
ecological system. With fimdiiig tluougli tlie Regional Transportation Autlioiity of Piiila Coiuity. two 
workshops were held in 201 1.  bringing together a broad range of stakeholders with backgrounds in 
plaiuiing. wildlife conseiTatioii. developmeiit. acadeiilia. aiid goveiiuiient to ideiitifi. and map iiiipoi-taiit 
wildlife iiioveiiieiit areas across Piiiia County. Stakeholders aiid partners also highlighted five linkage 
plaiulliig areas where wildlife coiuiectivity is of pai-ticular inipoi-taiice to coiiseiv. aiid that would benefit 
from a more detailed coiiservatioii plan nhicli addresses wildlife peiiiieability issues. These were areas 
previously not Inodeled. aiid largely folloived the Critical Larickcape C'oiuiectioiis broadly-defined in 
Piiiia County's Consen-atioii Lands System. as pai-t of the coiuity's Soiioraii Desert Consei-vation Plan. 

hi tliis report. we used a scientific iiiodeling approach (described at Imp: corridordesi~i.org) to create a 
corridor (linkage design) that \vi11 coiisei-ve aiid eidiaiice wildlife iiioveiiieiit behveeii two protected 
wildland blocks east of Tucson. Arizona: tlie S a m  Cataliiia and Riiicon Mountains (Catalina.'Riiicoii). 
and tlie Galiiwo Mountains (Galiuro). Tliese areas represent a large public iiivestnient in biological 
diversity. aiid tlie liikage design preseiited in tllls report works to iilaiiitaiii aiid increase the value of tliat 
investiiieiit. Tliis hikage design facilitates iiioveiiieiit aiid reproduction of d d l i f e  behweii the Saiita 
Cataliiia aiid Rmcon Mountains. aiid Galiuro Mouiitaiiis (see Figwe 1 below). 

Tllls liilkage desigii is based 011 a focal species approach. We identified 18 focal species to model. which 
are hiowi to iidiabit or wvliicli historically iilliabited tlie previously iiientioned wildland blocks. based 011 

tlie recoiiuiieiidatioiis of workshop participants. aiid otlier agency and acaderillc scientists. Species of 
Greatest Conseiwtioii Need potential species disti.ibiitioiis. as ideiitified aiid iiiodelecl in Arizona's State 
Wildlife Action Plan. were also used to coiifinii possible focal species presence. tluollgh Habiiiiap 
Arizonam. Focal species. in wliich habitat and,'or conidors were modeled as pai-t of tliis report. include 
eleven iiiaiiuiials. five reptiles. and two aiiipliibiaiis (see Table I below). Species selected are sensitive to 
habitat loss and fiagiiientation. and represent tlie raiige of habitat and iiioveiiieiit requireiiieiits of wildlife 
found iii tlie region. For esaiiiple. species such as iniiile deer are averse to crossing roads. Mountain lion 
require vel?; large areas to eiisiue population viability arid successful dispersal. aiid Gila iiioiister and 
desei-t tortoise require specialized habitats for survival. The 18 species used to create this linkage desip 
thus provide for the connectivity needs of iiiaiiy others iiot modeled that are found in tlie region. as 
represented by tables of hiowii element occiweiice within tlie liikage design recorded in .bizoila's 
Heritage Data Maiiageiiieiit Systeiii (see .Appendis D at the elid of tliis report) at rlie elid of this repoil. 
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Many of the species identified as having element occiiil'eiice witliiii the liilkage design are also recognized 
by Piiila Counh's Soiioraii Deseit Conservation Plan as priorit? \-nliiei-able. or are federally listed as 
threatened or endangered. 

To identify potential routes between existing protected areas we used GIS methods to identift- a 
biologically best conidor for each focal species to move between tlie C'ataliiia Rmcon and Galiwo 
wildland blocks. We also aiialyzed tlie size aiid conifipwatioii of suitable habitat patches to verify tliat the 
final linkage design pi-ovides live-iii or iiiove-through habitat for each focal species. We visited focus 
areas in tlie field to identify a i d  erduate  bairiers to wildlife iiioveiiieiit. a i d  ive provide detailed 
mitigations for tliose barriers in tlie section titled Lirlliage Design and Reconuiieiidatioiis. 

The Saiita Cataliiiai&iicon - Galiwo liikage cuirently contains few obstacles to wildlife nioveiiient. The 
San Peclro € h e r  Valley. in wliich this linkage passes though. is a relatively pristine place. Natioiial 
Forest. aiid large raiiclies cui~eiitly provide iiiuch open space for wildlife to move tlxoiyh. However. 
some tlxeats to connectivity in tliis area do exist. Rediiigtoii and Cascabel Roads. altlioi1~1i cui-eiitly 
gravel. and passable by wildlife. are iiicreasiiig in traffic volmiie. Utility traiisiiiissioii lilies are a particular 
tlweat to tliis area. due to tlie large aiiioiiiits of riparian habitat witllin the liilliage. and tlie iiiuiiei-oils birds 
that live aiid breed Iiere. U'liile this area lias seen little development tlius far. it is iiiipoitaiit that a plan to 
coiiseive comiectivity be established before tlweats to wildlife niovenient are well established. 
Conservation of tliis liilkage requires a proactive plaiuiiiig approach. rather tliaii a reactionaiy one. Tliis 
area remains peinieable to a wide varieh of wildlife species. and tliat peniieability slioiild be iilaintained 
iiito tlie fntnre. It is important to consider this linkage design for any futiwe projects that niay threaten 
wildlife iiioveiiieiit in tlie future. 

This repoit coiitaiiis recoiiunendatioiis to niaiiitaiii peniieabilit\. for wildlife tlwougliont tlie linkage 
d e s i i .  ultiiiiately allowing the iiioveiiieiit of wildlife populations. and associated flow of genes. between 
the Saiita Cataliiia and Riiicoii Mouiitaiiis. aiid tlie Galiuro Momitains to coiitiiiue. This liilkage design 
presents a vision that would iiiaiiitaiii large-scale ecosysteiii processes tliat are esseiitial to the contimed 
integrity of existing coiisei-ixtioii iiivestiiients. Without accoiiuiiodatiiig wildlife needs tlu-ougli thouglitfill 
land-use and project plaimiiig. tlie liigli level of connectivity in this area will suffer. 

Next Steps 

Tills linkage design is a scieiice-based staitiiig point for consei7-ation actions. The plan can be used as a 
resource for regional laiid iiiaiiagers to understand their critical role in sustaiiiiiig biodiversit). and 
ecosystem processes. Relevant aspects of this plan caii be folded into iiiaiiageiiieiit plaiis of agencies 
iiiaiiaging public lands. Regulatoi): aseiicies can use this iilfoiiiiatioii to help iiifoiiii decisions regarding 
impacts 011 streaiiis and other habitats. This report caii also help iiiotivate aiid iiifoiiii watershed plaiuiiiig. 
habitat restoration. co1iseil;atioii easements. zoiiing. aiid land acquisition. hiipleiiientiiig tllls plan will take 
decades, aiid collaboration aiiioiig comity plamiers. lalid Iiiaiiageiiient ageiicies. resoiirce niailagenieiit 
agencies. land coiisenmcies. and private landowners. 

Piiblic education aiid outreach is vital to tlie S U C C ~ S S  of this effoit. botli to cliaiige lalid use activities that 
threaten wildlife iiioveiiieiit. and to generate appreciation for the iinpoitance of tlie liilkage desigm. Public 
education can encourage residents at the iirbaii-wildland interface to become active stewards of tlie lalid 
and to generate a sense of place and oiv~iership for local Iiabitats and processes. Such voluuitaiy 
cooperation is essential to preseiviiig liilkage function. The biological infoilnation. maps. figures. tables. 
and photographs in tliis plan are ready materials for inteipretive propanis. 

I 
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This report can be particularly useful to transportation planners, such as the Regional Transportation 
Authority of P i n ~  County (RTA), in the event fuhue transportation projects are planned in this area by 
providing planners with the following: 

. 

0 Recomnendations for the rehofitting of existing road structures, such as culverts and drainage 
pipes? to improve use by wildlife. Modification of existing road structures or their replacement 
with more wildlife-compatible structures, along with the installation of associated fencing, may 
offer a cost-effective alternative to the construction of new wildlife crossmgs. 
Recommendations for the construction of new wildlife crossing structures and associated fencing 
to fimel wildlife towards structures. As always. before the comilitment of substantial hding, 
these recommendations should be verified by on the ground wildlife research, such as telemetry 
and road-kill studies. 
Recomnendations for new wildlife transportation research. Using ths  plan may help prioritize 
research fun- proposals to the RTA. by providing particular locations along transportation 
routes where more wildlife research is needed. This plan may also increase efficiency of research 
projects, by focusing study areas to within the modeled linkage design. 

. 

0 

. 

. 

Ultimately, we hope this linkage conservation plan will be used to protect an interconnected system of 
natural space. where suitable habitats for wildlife can reinain intact, and be combined with effective 
nlitigation measures. which will allow our native biodiversity to thrive, at minimal cost to other human 
endeavors. 

. 

Table I :  Focal species selected for the Santa CatalirmiRincon - Gnliuro linkage design 

*: Species in which habitat and/or corridors were modeled in this report. The other species were not modeled 
because there were insufficient data to quantify habitat use in tenns of available GIs data (e.g., species that select 
small rocks), because the species does not historically occur in both wildland blocks, or because the species 
probably can travel (e.g., by flying) across unsuitable habitat. 

AYDMS: Species in which element occwence data is collected as part of Arizona’s Heritage Data Management 
System managed by the Arizona Game and Fish Deparhnent. Element occurrence data, or data of breeding 
importance to a species, is collected and managed as part of Heritage Data Management System for animal and plant 
species of concern in Arizona. for management actions on the ground (see Appendix D at the end of this report). 

SDCP: Species which were specifically identified as Pnority Vulnerable. or Eederally listed as threatened or 
endangered, or other special status as recognized by the Pima County Sonoran Desert Conservation Plan (also see 
Appaidix D at the end of this report). 
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Figure 1: The linkage design between the Santa Catalina/Rincon and Guliirro wildland blocks 
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1 ntroduction 

Nature Needs Rooin to Move 
.hizona’s growing liuniaii popiilatioii aiid expanding iiifiastiucture lias coiisequeiices for Piilia Comity’s 
wildlife species and the habitats 011 which they depend. While liiiiiiaii developiiieiit and disturbance caii 
adversely affect nildlife by causing direct loss or degradation of habitat. the disiiiptioii of wildlife 
movement patterns is a less obvioiis. but equally inipoitant. consequence. All wildlife iiiove across tlie 
laiidscape to vai-ying extents in order to acquire the resoiu-ces necessary for survival: food. water. 
protective cover. and iiiates. Mouiitain lions. black bears. and iiiiile deer roam over vast expanses that caii 
eiicoiiipass thousaiids of acres. while siilaller aiiiiiials such as Chiricahua leopard fiogs engage in essential 
iiiovenients in a iiiiicli siiialler area. There is also variation in the teiiiporal pattenis of aii~ilal iiioveiiieiit: 
some aninial Iiioveiiieiits occur 011 a daily basis. ivliile seasonal niigratioiis may occiir aniiually. and tlie 
dispersal of yomig froiii their iiatal sites to secine iien’ bi-eediiig teii-itories liappeiis only oiice in an 
individual’s lifetime. These diverse iiioveiiieiit pattenis elislire iiidividual siu-r-ival and in doing so help 
pi-otect local populatioiis fioiii extiiictioii (Laurance 199 1 : Beier aiid Loe 1992). eiisiwe genetic diversity 
and reduce the risk of iibreediiig via gene flow (Beier aiid Loe 1992: Beiuiett 1999). and facilitate ciitical 
ecological processes such as polliliatioil aiid seed dispersal. 

Habitat fiapiieiitation. or the process though which previously intact areas of habitat are chided into 
siiialler discoiniected areas by roads. iwbanizatioii. and other baiiiers. decreases the degree of habitat 
coimectivity of the laiidscape for wildlife tliat once moved fieely through a iiiosaic of iiahual vegetation 
types. Habitat fragnientatioii is a major reason for regional declines in iiative species and can have 
coiiseqiieiices for Arizona’s wildlife. raiigirig from direct iiioi-tality 011 roadways to the geiietic isolatioii of 
frapiieiited populatioiis. This disniption of ariiiiial iiioveiiieiit patterns also negatively affects liiiiiian 
welfare by iiicreasiiig tlie risk of wildlife-vehicle collisioiis aiid the frequency of iiiiwaiited “close 
eiicoiiiiters” with wildlife. 

However. tlie effects of liabitat fragmentation can ofteii be iilltigated by ideiitifiiiig and protecting areas 
tliat wildlife use for iiioveiiieiit. klio\~.ii as wildlife linkages or wildlife corridors (Beier aiid Noss 1998: 
Beiuiett 1999: Haddad et al. 2003: Eggers et al. 2009: Gilbert-Noiton et al. 2010). Ridgelines. canyons. 
ripariaii areas. clifk. swaths of forest or passland. arid other landscape or vegetation feahnes can seiTe as 
wildlife linkages. Wildlife liilkapes are most effective wheii they connect (or are located within) relatively 
large aiid uiifiagmeiited areas refelTed to as wildlaiid blocks. Habitat blocks are areas large enough to 
sustain healthy wildlife populations and support essential biological processes iiito the fuhire (Noss 1983: 
Noss and Haiiis 1986: Noss 1987: Noss et al. 1996). 

Wildlife liilkage plaiuiiiig slioiild iiiclucle coiiseivitioii of n-ildlife liilkages and tlie liabitat blocks they 
coimect. and. in iiiost cases. require the inipleineiitatioii of iiiultiple strategies such as lalid acquisition. 
coiixinuiity plaixiiiig for developiiients. open space consei-\:ation. and habitat restoration. Installation of 
roadway mitigation features including wildlife crossing stmctiwes aiid fencing to fiiimel wildlife to 
crossiiig stiiictures are iinpoi-tant coiisideratioiis that are best incoiyorated into the early plaiulliig stages of 
transpoitation and developiiieiit pro-jects. 
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B e n e f i t s  of Wildl i fe  L i n k a g e  Plaririiiig 
Ideiitif><ng aiid conseiyiiig habitat coiuiectix-ity by iiiaiiitaiiiiiig wildlife liilkages caii provide iilaiiy 
iiiiportaiit benefits for both htuiiaiis aiid wildlife. 
Benefits t o  LVilrIlife 
By preseiiiiig the ability of wildlife species to move between or witliin liabitat blocks. linkages allow 
aiiiiiialb to access esseiitial resources sucli as food aiid water dmiiig their daily activities. They also allow 
longer seasoiial iiligratoi-y iiioveiiieiits between siiiiuiier aiid wiiiter habitats aiid facilitate tlie dispersal 
iiioveiiieiits of aiiiiiials iii search of iiiates or breediig sites. Liikages that coiuiect otlieilvise isolated 
popiilatio~is help prevent sinal1 popnlatioiis fioiii extiiictioii (Lairaiice 199 1 : Beier aiid Loe 1992). Iielp 
iiiaiiitain genetic diversity. aiid reduce the iisk of iiibreediiig (Beier aiid Loe 1992: Beiuiett 1999). Habitat 
coiuiectivity also lielps eiisixe tliat critical ecological processes such as polliiiatioii aiid seed dispersal. 
wliicli often depeiid oii aiillrlal iiiteriiiediaries. are maintained. hi soiiie cases the liikages theniselves iiiay 
sustain actively reproducing wildlife populations (Perault aiid Loiiioliiio 2000: Beier et al. 2007). 
Liikages are also expected to play an iiiiportaiit role in Iielping aiiiiiial populatioiis adapt to and endure 
tlie effects of cliiiiate cliaiige by allowing aiiiiiials to shift their range with latitude or elevation as 
vegetation coiiuiiwiities cliaiige their distiibntioii aiid suitable eiiviroiuiieiital coiiditions shift oii the 
landscape (Hannah et al. 2002: Glick et al. 2009). 

Knowledge of wildlife liikage locatioiis lielps iiifoiiii project plaiiiiers about what appropilate iilltigatioii 
iieeds to occix for roads tliat affect niaiiy nddlife species. Roadway iilltigatioii feahwes sncli as crossiiig 
sti-tictwes and parcel acquisitions. caii be expensive and should be designed aiid iiiipleiiieiited to 
accoiiuiiodate “uiiibrella species” wliicli will. by proxy. seiie iiiany species’ iiioveiiieiits (Beier et al. 
2008: Lowei-y aiid Blachiiaii 2007). However. ceitaiii species iiiay require specific landscape features 
(i.e. ridgelines. strealii condors, etc.). vegetation coiiipositioii and stnictire. crossiiig stiiichire designs 
( ix .  speciiic lieidit). aiid ceitalli thresholds of liuiilaii distui-bance:activity iii oi-der to be fuiictional. 
Plaiuiiiig for effective wildlife crossings iiiust also coiisider what is yoiiig to happeii oii those laiids in tlie 
iiiuiiediate pi-oxiiillty of tlie crosshis. wliicli may also iiiiliieiice priorities for i-iiral aiid urban open space 
plaiuiiig arid acqiiiisitioii. AllowUig developiiieiit to occur near crossiiig stiiictlires and placiiig sti-iicttwes 
in locatioiis tliat do iiot provide suitable liabitat for tlie target species generally affects their iise by wildlife 
(Beiei- a i d  Loe 1992). 
Btrwfits to Ptwple 
Maiiitaiiiiiig ail intercoiuiected iietlvork of wildlaiid blocks will provide benefits to the local liiiiiiaii 

coiiuiiiuiities as well. pel-liaps iiiost obviously by iiiipi-oviiig public safety. It lias been estiiiiated that 
approxiiiiately Z O O 0  of tlie land area in tlie United States is ecologically affected by the coimtiy’s road 
network (Foiiimi et al. 2003). The iiiiplicatioiis of tliis widespread iiiipact include tlu-eats to coiuiectivity 
and hazards to iiiotorists (Fomiaii aiid Alexander 1998). Oiie study estimated that each year more than 
200 motorists are killed atid approsinlately 29.000 are ii!jiired as a result of deer-vehicle collisioiis in tlie 
United States (Conover 1995). Such collisioiis caii cost $2 billion aiuiually (Damelson aiid Hiibbard 
1998). Ideiitiljiiig iiiipoitant wildlife iiioveiiieiit areas that traverse traiispoitatioii c o i d o r s  prior to tlie 
coiistiiictioii of new roads or road iiiiproveiiieiits allows for tlie iiiforiiied sitiiis of wildlife-friendly over- 
aiid iiiideiyasses tliat caii greatly reduce tlie likelihood of collisions (Cleveiiger et al. 2001: Foilnan et al. 
2003: Dodd et a1 2007). Aloiig Arizona State Route 260. for exaiiiple, a coriibination of wildlife 
iiiideiyasses and iingnlate-proof fencing reduced elk-vehicle collisions by 80° o (Dodd et al .  2007). 

-4s the optiiilal objective of providing wildlife liikages is to iiiaiiitaiii tlie comiectivity between wildlaiid 
blocks. there are circmiistances where it is iiiipoifaiit to accoiiuiiodate a liikage tliat, either paitially or in 
its entirety, crosses thou$ uii.baii aiid subiii.lian eiiviroiiiiieiits where open spaces iiivite (intended or not) 
passive recreatioii activities. hi such situations. the linkage may also seiie as a buffer behveen developed 
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areas and wildland blocks and can help protect the wildland network from potentially damaging external 
influences. Incorporating and designing mal and urban greenways andior open spaces that support 
wildlife movement into inunicipal planning efforts also helps retain the natural vistas and aesthetic 
attributes that Arizona residents and visitors value. Since evidence suggests that some species are 
sensitive to the presence of humans (Clevenger and Waltho 2000: Taylor and Knight 2003). multi-use 
buffer zones should be made wide enough to maintain separation between human recreation activities and 
the needs of the wildlife species using the coiTidor. 

Maintaixnng linkages that facilitate the ecologcal health of wildland blocks can also be a sipificaut 
investment in contributing to the diversity and vitality of an area’s economy. The economic value 
associated with fish and wildlife-related recreation is significant for Pima County and contributes greatly 
to Arizona’s economy. A national survey of fishing, hunting, and mldlife-associated recreation has been 
conducted about every five years since 1955 to evaluate national trends. The survey provldes information 
on the number of participants in fishing, hunting, and wildlife watching (observing, photographing, and 
feeding wildlife), and the amount of time and money spent on these activities. In the most recent suvey, 
it was reported that in 2006, state resident and nonresidents spent $2.1 billion on fishing, hunting, and 
watchable wildlife related recreation in Arizona (US. Department of the Interior 2006). In 2001. a 
county-level analysis of the national survey data revealed that in Pima County watchable wildlife 
activities generated a total economic effect of $327 million, supporting 3,196 jobs, providing residents 
with $91 million in salary and wages, and generating $2.3 million in state tax revenue (Southwick 
Associates 2003). Fishing and hunting recreation generated a total economic effect of $105 mllion for the 
County, supporting 1,187 jobs, providing residents with $18 million in salary and wages and generating 
$5.4 nillion in state tax revenne (Silberman 2003). These economc benefits illustrate that conserving our 
wildlife populations, t h u g h  efforts such as maintaining or restoring habitat connectivity is also good for 
business in the County. 

Overview of Regional Planning Efforts That Acknowledge the Importance of 
Conserving Wildlife Linkages 
There is a long-standmg appreciation among local governments. land management agencies, 
transportation departments, conservation organizatioqs, enerey and utility companies, and citizens across 
Prim County of the importance of conserving wildlife linkages and mitigating the impacts of barriers on 
wildlife movement. 

Open space planning efforts substantively began in Pima County in 1928 with the establishment of 
Tucson Monntain Park (Pima County 2009). In 1976, the Trails Access Plan was formed to inaintain 
access to existing public lands through parcel acquisition. In 1986. the Critical and Sensitive Wildlife 
Habitats Shidy marked the fxst effort in Pima County to help guide conservation planning by 
lncorpoiating considerations for wildlife habitat and biolow. In 2001, this effort was greatly refined when 
Pima County’s Maeveen Marie Behan Conservation Lands System (CLS) was created based on 
comprehensive scientific and planning input (Pima County 2011: see Figure 2 below). The CLS 
represents the conservation reserve design of the widely-acclaimed Pima County Sorioran Desert 
Conservation Plan (SDCP) and was adopted into Pima County’s Comprehensive Plan to provide 
sustainable development guidelines (Pima County 2009). It is noteworthy to point out that in 
llnpleinenting the CLS, the County’s evaluation of comprehensive plan amendments and land uses 
requiring rezoning must consider potential effects to Critical Landscape ConnectiondtLS designated 
aeas where preseiving and enhancing wildlife movement is a primary concern. shown by the puryle 
mows in tlie map below (see Figure 2 below). 

I .  

. . .  
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Fignre 2: llie Maeveen Marie Behan Conservation Lands Svsteni shows the biologicalb prefer& reserve design 
and works to provide sustainable gtridelines for firture developiiterit. Critical Landscape Connections, or broad&- 
defined areas where wildlfe connectivity is sign$canth, contproniised, but can still be iitproved, are shown & the 
purple arrows (Pima Cotnr?v 2009). 

To aid the implementation of the SDCP, a committee appointed by the Pima County Board of Supervisors 
developed a Cooservation Bond Program which recommended the acquisition of certain @es to 
consewe community open space and important habitat within the CLS. This $174 million bond package 
was approved by Pima County voters in 2004 by an overwhelming majority (pima County 2011). 
Subsequent to the voters' approval, Pima County began acquisition of these properties; to date, upwards 
of 175,000 acres have been conserved (48,000+ acres acquired and 127,000+ acres held as grazing 
leases). These bond acquisitions actively protect a diverse array of biologically-rich areas and maintain 
the landscape network of habitat connectivity throughout Pima County 

E 

Fignre 3: The 2004 Conservation Acquisition Bond Prograni was approved to help iinplentent the Sonoran Desert 
Conservation Plan (Pinta County 201 I ) .  Multi-rise lands are inportant for habitat and wildlge conservation in the 
region. 

4 Pima County Wildlife Cmectiviy Assesrment: Detailed Linkages 
Santa Catahtua&mom - Gahm Ln?kuge DBJlgn 



, . . .. 
.. 

. .  ... 

Page 19 of the PDF 

. 

. 

In 2006. Pima County voters approved a sales tax increase that allowed the formation of the Regional 
Transportation Authority of Pima County (RTA) to address transportation plan~ing across Pima County 
(Regional Transportation Authority 201 1). As part of that approval, county voters specifically earmarked 
$45 nillion to be used to incorporate wildlife linkage conservation into transportation projects. Over the 
20-year timeframe of the RTA, these funds will mitigate barriers to wildlife movement and reduce 
wildlife-vehcle collisions. 

RTA projects have been successfd in coordinating with broader efforts to facilitate wildlife movement. 
For example, in 2009, two significant events occurred-the Town of Or0 Valley incaporated the Tucson 
- Tortolita - Santa Catalina Mountains Linkage Design (Beier et al. 2006a) through the Arroyo Grande 
plannnig area as an aniendment to its General Plan (Town of Or0 Valley 2008); and the RTA approved 
the funding to construct one overpass and two underpasses as part of the Arizona Department of 
Transportation’s hprovenient to State Route 77 near the Arroyo Grande planning area (Regional 
Transportation Authority 201 1). In addtion, a project proposed by the Toliono O’0dhan1 Nation and 
supported by data from the Arizona Wildlife Llnkages Assessment gained final approval for RTA funding 
in December 201 1. Through this h i h g ,  one overpass and two underpasses will be built over State 
Route 86 near Kitt Peak. 

The need to maintain habitat connectivity for wildlife will only grow as Arizona becomes inore 
fragmented in conhg decades as development continues to meet the needs of an expanding himan 
population. Given the relatively undeveloped status of m y  areas of Pima County at present, we must 
continue to integrate knowledge of wildlife linkages and mitigation strategies into land-use and 
transportation planning in the region. 

Linkage Planning in Arizona: A Statewide-to-Local Approach 
Habitat connectivity can be represented at various spatial scales. In Arizona, we have found it valuable to 
identify statewide, county-wide, and fine-scale habitat blocks and wildlife linkages to serve different 
conservation and planning objectives. The l&ge planuing tools created at each scale have led to a 
progressive refinement of our knowledge of wildlife movement areas and threats to habitat connectivity 
across the state. and the fine-scale linkage design presented in ths  report owes much to the broader-scale 
efforts that preceded it. 

Arizona’s statewide wildlife linkage planning efforts began in 2004 when federal, state, municipal, 
academic, and non-governmental biologists, and land managers participated in a workshop to map 
important habitat blocks, linkages, and potential threats to connectivity across the state. This workshop 
was convened by the Arizona Wildhfe Llnkages Workgroup, a collaboration that included the Arizona 
Ganie and Fish Department (AGFD), Arizona Depaxtment of Transportation, Federal Highways 
Adnlinistration, Northern Arizona University (NAU), Sky Islands Alliance, US Bureau of Land 
Management, US Fish and Wildlife Service, US Forest Service, and the Wildlands Network, and resulted 
in Arizona’s Wildlife Lmkages Assessment (AWLA; Arizona Wildlife Llnkages Workgroup 2006; see 
Figure 4 below). The AWLA provides a vision for maintaining habitat connectivity in a rapidly growing 
state and has served as the foundation for subsequent regional and local efforts, including the creation of 
fme-scale GIs linkage designs by scientists at NAU (available at www.conidordesigu.org) which 
provided the template for this report. 

The statewide assessment was followed by an effort to nmp wildlife linkages and potential bamers w i t h  
individual Arizona counties. Begimixig in 2008 the AGFD partnered with county planners to organize 
workshops whch gathered stakeholders with backgrounds in planning, wildlife conservation, 
transportation, academia and government. 
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Overview of the Pima County Wildlife Connectivity Assessment 
Continuing with the statewide strategy to identify and prioritize linkages at the county level for GIs 
modeling of wildlife cmne~tivity, AGFD received ftmding from the Regional Transportation Authority of 
Pinta County. This funding allowed AGFD to assemble cucrent knowledge of wildlife linkages and 
baniers to wildIife movemeat acxcm Pima County and to help build collaborative partnemhips with local 
jurisdhons for mentual iuplementation efforts. To acuxqdish these tasks, AGFD joined with partner 
organkations (please see Acknowhxlgments for a list of members of the Pima County Wildlife 
Conoectivity Workgroup) to initiate the Pima County Wildlife Cioonectivty Assessment. This project 
built on prior initiatives includiog the SDCP and AWLA. The Pima County Wildlife Connectivity 
Assessment (available at httD:/lwww.azgfd.povlw c/conn Pimashtml) repreaented a continuation of 
these previous efforts by i b t i f jmg  wildlife linkages at a finer scale that may have been overlooked in 
the earlier products, as dl as those that will be useful for regional and local transportation or land-use 
plenning efforts (see Figure 5 below). With input g a h ~ e d  by the stakeholders at the workshoops and with 
additiooal input by the Pime County Wildlife Connectivity Workgroup, five areas encampassing 
numerous wildlife lmkaga were suggested as priorities for the development of &tailed lrnlcrrge designs 
with specific reoommeodations for implementation. These priority a r a s  largely followed the broadly- 
defined Critical Landscape Connections from the SDCP. However, additional areas not previously 
considered as Critical Landscape Connectiorrs were also added as a priority to model, due to their 
biologicai resonrces, and ttKeats to wildlife. The Catalina/Rincon - Galiuro linkage piambg area was one 
of those prioritized areas. 0 t h  areas include Coyote - Ironwood - Tucson, Kitt Peak, Mexico - 
TumacacOri - Baboquivari, and Sierrita - Santa Rita. 

Figure 4 and Fignre 5: Statewide map of wildl@ linkages and barriers created &v the Arkona Wldlge Lmkaga 
Workgroup (2006). C o u n ~ d d e  map of wikilfe linkuge created f i r  the Pima Counv ipild+ Conrmmv 
Assessment: Report on Stakholder Input (2012 (Maps: C m r t q  Arizona Wildlge Linkages Workgmnp and Arfzona 
Game and Fish Depam?tenl). 
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Ecological Significance aiid Existing Conservation lnvestnients 
of the Santa Catalina/Rincon - Galiuro Linkage Planning Area 

hi this section. we describe tlie ecologry and coiiseix&ii iiivestiiieiits of tlie llllliage planning area. 
includins the wildlaiid blocks. aiid the potential linkage area between them: 

Ecological Significance of the Santa Catalina/Rincoa - Galiriro Linkage Planning Area 
Tlie Saiita Catalina,Riiicoii - Cialiiiro liilliage area in Phila County lies at tlie crossroads of two major 
ecoregions: tlie .+the Highlands. which create tlie iiioiuitaiiioiis sL- islands. and the Sonoran Deseit. 
which extends west and south into Mexico. The Soiioraii Desert is the most tropical of North America's 
wariii deserts (Marshall et al. 2000). Bajadas sloping clown from tlie iiiouitaiiis su~ppoit forests of ancient 
sapiaro cacti. palo verde. and ironwood: creosote bush and bursage desert scmb doiilliiate tlie lower 
desert. Tlie Soiioraii Desert Ecoregion is lioiiie to more tliaii 200 theatened species. and its uniqueness 
leiids to a high proportion of eiideiillc plants. fish. and reptiles (Marshall et al. 2000: The Nahire 
Coiiseivaiicy 1006). More thaii 500 species of b ids  migrate tluoiigh. breed, or peniaiieiitly reside in the 
ecoregion. which are nearly hvo-thirds of all species that occur from iioi-theni Mexico to Canada 
(Marshall et al. 2000). Tlie Soiioraii Desert Ecoregion's rich biological diversih proiilpted Olson and 
Dinerstein (1998) to designate it as one of 233 of the eaitli's iiiost biologically valuable ecoregions. 
diose coiiseivatioii is critical for iilaiiitaiiiiiig tlie eaitli's biodiversity. 

This diversity supports iiiany iiiaiiuiials. reptiles. birds. and aiiipliibiaii species. it'ide-ranging iiiaiiuiials 
include aiiioiig others. and badger. nioutitain lion. and iiiule deer. Many of tliese aniiilals iiio\-e long 
distances to gain access to suitable foraging or breeding sites. aiid would benefit significantly from 
coiridors that link large areas of habitat (Turner et al. 1995). Less-mobile species and liabitat specialists 
siicli as Gila iiioiisters also need coiridors to maintain genetic diversity. allow populations to slllft their 
range iii response to cliiiiate change. and promote recoloiiizatioii after fire or epideiillcs. 

Two wildland blocks exist here: tlie Sarita Cataliiia and Riiicoii Momitailis (Cata1iiia;'Rincon). a d  tlie 
Galiiro Momitains (Galiwo). These wildland blocks are separated by various topopapliic features. 
iiicludiiig the Bat lalids of Sail Pedro Valley between the Cataliiia, Riiicoii and Galiiiro wildlalid blocks. 
Man-niade featues separating tlie blocks inchide: pave1 roads. and tlie faiiillng coiiuiiunities Cascabel 
and Redington. 

Maiiitaiiiiiig coiuiectix-ity between these wildland blocks would help to provide the contiguous liabitat 
iiecessaiy to sustain viable poplatioiis of sensitive and far raiigiiig species iii tliese ecoregions. and 
provide the chalice for iniportant focal species, such as desert bi$iorn sheep. to expand thek range to 
historically used habitats. Providing coruiectivity is paraiiiount in sustaiillng tliis unique area's diverse 
natural heritage. Future lmmaii activities could sever natural coiuiectioiis and alter the fiuictioiial integriv 
of this nahiral system. Consei-viiig liilliages will eiisure that wildlife will thrive in tlie wildland blocks aiid 
the potential linkage area. 

Below is a description of tlie ecological sicgliificaiice of each mildlalid block (see Figure 6 below for a 
map of land cover categories): 

Coralinn /Rincon Wildland Block 
The CataliiiaiRiiicon wildland block encoiiipasses over 336.000 acres of tlie Saiita Cataliiia aiid R~iicoii 
Momitaiiis. east of Tucson, Aizona. These iiiountaiiis are doiilliiated by pine-oak forest and woodlarid. 
n-liicli comprise tlie largest percentages of its land cover classification. alony with cliapairal and pinyon- 
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juniper woodland. Tlie wildland block is also coiiiprised of eiicirial oak n-oodland. niesqiiite upland scnib. 
ponderosa pilie woodland. and seiili-desert grassland aiid steppe. among various other land cover tFFes. 
Elevation here ranges horn 2.638 feet to 9.117 feet. 

Ga1iiii.o 1Tildland Block 
Tlie Ga1iiu.o wildland block iiiclndes over 114.000 acres of laiid eiicoiiipassiiig the Galimo Mountaiiis. 
The ilia-iority of the lalid cover within the ivildlaiid block is conipi-ked of pine-oak forest aiid woodland. 
c1iapair.al. and plliyoii-Jiuliper woodland. Mesquite tiplalid sciub. ponderosa pine woodland. and semi- 
desert passland aiid steppe. also nuke iip tlie wildland block. aiiioiig various other land cover types. 
Bail-en lands comprise most of the reiiiaiiiiiig poitioils. Elevation in this block ranges from 3.4 19 feet to 
7.635 feet. 

C o 11 se  rva t i on hives t ni e 11 t s i 11 the Sa 11 t a Cat a lin a ,/ Rill c o 11 - G a 1 i 11 1-0 Linkage Pla nil i ng 
Asea 

Tlie Cataliiia Rmcoii aiid Galiiuo wildlaiid blocks represent large consei-vatioii investments that protect 
habitat for different wildlife species in the linkage plaiuiinp area. Connectivity betiveen these wildland 
blocks helps to provide the contiguous habitat iiecessaiy to sustain viable populations of sensitive and far 
ranging species in the A4paclie Highlands and Soiioraii Desert. and provide the cliaiice for inipoi-tant focal 
species. such as desert bigliorii sheep. to expand their range to historically used habitats. Maintaining 
comiectivity is paramount in sustaining this imiqiie area's diverse natiual heritage. Future limnan 
activities could sever iiatliral coiuiectioiis and alter the functional iiitegi? of this iiatlual system. 
Coiiseiiiiig and restoring liillcages will ensure that wildlife nil1 tluive in the wildlaiid blocks and tlie 
poteiitial llllkage area: 

Below is a description of the consei7-ation inr-estnieiits of each wildland block (see Figlire 7 below for a 
map of coiisei-vatioii investments): 

C'ataliria Riiicoii llildlarid Block 
The Cataliiia Riiicoii wildland block includes the Pusch Ridge Wildeiiiess wliicli is over 56.000 acres 
nianaged by the U.S. Forest Seiiice. Also iiicluded is the over 36.000 acre Riiicoii Mountain Wildemess. 
adiiliiiistered by the U.S. Forest Sell-ice. and the over 7 1.000 acre Saguaro East Wildenless adiiliiiistered 
by the U.S. National Park Seiiice. Besides these n-ildeiiiess areas. the CataliiiaiRiiicoii wildland block 
includes over 265.000 acres of the C'oroiiado National Forest. 

Galirii.o Wildland Block 
Both tlie over 77.000 acre Galiiuo Wildeiness. administered by the U S .  Forest Service. aiid the Redfield 
Canyon Wilderness. adiiiiiiistered by tlie U.S. Bureau of Laiid Managenieiit. are withiii a poi-tioii of the 
Galiiuo wildland block. =2lso included as part oftliis wildland block. is the over 134,000 acres portion of 
the Coroiiado National Forest 
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Fignre 7: Existing conservation investments in the Santa Catalina/Rincon - Galium linkage design 
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The Sarita Catalina/Riiicori - Galiuro Linkage Design 

hi this section. we descr~be the linkage design and suliuiiarize the banleis to aiuiiial nioveiiient it 
eiicoiiipasses Methods foi developing the linkage design ale described 111 Appendix A 

One Linkage Provides Connectivity Across a Diverse Landscape 

Galiuro Linkage The Santa Catalina/Rincon - 
The Santa Catalina/Rmcon - Galiuro linkage nuis between the 
CatalinaiRincon wildland block and the Galiwo wildland Provide Illove-tlu.oul@ habitat for 
block, across the San Pedro Valley. It 

Provide live-iu habitat for species with spans about 36 kni (22 n i )  in a straight-line betweeu each dispersal distwces too to traverse wildland block used in this analysis. The linkage design linkage one 
encompasses 336,007 acres (135,978 ha) of land, of which j . provide adequlate area for a 
over 46'6 is State Trust land. 23% is achninistered by the U.S. ! lnetapOp~l~at~on of corridor-dwe~ling 
Forest Service, 1906 is private land, 84.0 is adirinistered by the species to iiiove tlwouigb the laiidscape 
U.S. Bureau of Land Mmiageiiient. and the rest by the US.  I over multiple geiierations 
National Park Seivice (see Figwe 1 for a map of the linkage i Pi-ovide a buffer protecting aqlmtic 
desipi and land ownership at the begilniing of this report). It 1 habitats fr.0111 pollutants 
is prinlarily composed of iiiesquite upland scitib (18.2°,,o). i Buffer Wainst edge effects such as 

i pets, liphtiug. noise. nest predation and seiiu-desert gassland and steppe (13.8%), iillscellaneous 
pmasitism. and iiivasive species desert scitib (1 1 506); eiicixial oak woodland (1 1 .5?,O). j . Allow and to ill 

creosotebush, nixed desert and thom scnib (1 1 .5?/o) and response to clinlate chance 
paloverde-nixed cacti desert scixib (11.196: see Table 2 
below). A range of topographic diversity exists within the 
linkage design, providing for the ecological needs of the focal species, as well as creating a 
buffer against a potential shift in ecological communities due to climate change (see Figwe 8 
below). The average slope within the linkage is 9.4% (Range: 0 - 240.93, SD: 17.9). Most of the land 
(49.490) is steep sloped, and flat-gentle sloped (33.20,b). with the rest a inix of canyon bottom and 
ridgetop. Most land aspects are well represented, with the exception of flat aspects. 

This linkage between the Saiita Catalina and Rincon Moiuitains. and Galiwo Mountains is a relatively 
undeveloped and intact landscape. However, bail-iers to wildlife connectivity still exist: 

i 
1 
i diverse group of species 
I 
~ 

i 
j - .. - .. - . . - .. - .. - .. - .. - .. - . . - .. - . . - .. - .. - . . - .. - .. - .. - .. - .. - .. - .. - .. - .. - .. -.. 

Redingtoii.CascabeI Road 
An aiiiiiial nioving terrestrially between the CatalinaiRincon and Galiilro wildland blocks eventually niust 
cross RedingtonKhscabel Roads. Although RedingtodCascabel Roads are cuul-ently gravel. Plrila County 
stakeholders indicated traffic volume is increasing (Arizona Game and Fish Department 20 12b). Also. 
this tmispoi-tatiou route has been considered for iilajor traiispoitatioii pi-ojects iii the past, such as the 1-1 0 
bypass (Arizona Depaitiiieut of Transportation 2008). 
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Stream Iinpediivents 
The Sail Pedro R n w ’ s  riparian habitat is cnicial for iiiaiiy species of wildlife. mid represents a rare 
coiiuiiodity in the arid soutliwest. The Nahire Consell-ancy (2012) states. “The Sail Pedro River’s 
cottonwood-sliaded coiridor provides critical stopover habitat for iillllioiis of nllgrating birds each year. It 
is one of only two major rivers that flow noitli out of Mexico into the United States arid is one of tlie last 
large imdanuiied rivers iii the Southwest.” Theats to this riparian habitat include groundwater witlickawal 
and daiilage froni off-highway vehicles (Tucson Auduboii Society 20 12). 

Li i l ig .  Infimtrirctii1.e 
The Sari Pedro Valley has been coiisidered as a prefened Route for the SiulZia Southwest Transnission 
Prqiect (U.S. Bureau of Land Manageiiient 20 12). Utility infiastiiicture can be a particular theat in tlie 
Saii Pedro Valley due to tlie iiiiiiieroiis bird species that depend 011 the San Pedro ripailan cotridor. The 
Tucson Audubon Society in partnership with the Arizona Gallie aiid Fish Depai-hiieiit have designated the 
Lower Sail Pedro k v e r  as  an Important Bird k e a .  liiyliligliting the iiiipoitaiice of this area for a variety 
of bird species (Tucson =\udtibon Society 2012). 

12 Puna C omit\. Wildlife C oimectivity Asrensiiiait Derailed Lukages 
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Impacts of Stream and Riparian Impediments on Wildlife 
ltnporttrncc of Riparicrri <wten?s in the Sorrthwt’st 
Ripailail system are one of the rarest habitat tqpes in Nortli Anierica. hi tlie arid Soutliwest. about 80O0 
of all aiiiiilals use riparian resoiirces and liabitats at some life stage. and iiiore than 5O0o ofbreediiig birds 
iiest chief-ly in riparian liabitats (Knieper 1996). They are of pai-ticular value in lowlands (below 5.000 
feet) as a source of direct susteiiaiice for diverse aiiiiilal species ( luepe r  1993). For exaiiiple. tlie Sail 
Pedro River (see Figure 19 below). and entire Sail Pedro River \.‘alley. lias been called. “One of tlie last 
pea t  places ...” by Tlie Nature Conselmiicy (2012). and which also stated about tlie area’s biodiversity. 
“The Sail Pedro River basin is lioiiie to 83 species of iilaiiuiials. 13 species of fish. aiid 11 species of 
reptiles aiid aiiipliibians.” The Tucson Audiiboii Society. in pai-tiiersliip with tlie .Arizona Game and Fish 
Depaitiiieiit. lias liiylilighted tlie Sail Pedro \‘alley’s iiiipoi-taiice to birds. by designating it in tlieir 
hiipoi-taiit Bird .hea’s (IBA) propain as the Lower Sail Pedro River IB-4. Tlie Saii Pedro River riparian 
habitat is ciiicial for iiiiiiieroiis species of birds. iiicludiiig i i i a q -  tliat are federally listed as  candidate. 
tllreateiied. or eiidaiigered. such as tlie westeiii yellow-billed cuckoo and soutliwesteni willow flycatcher 
(Tucson A4i~dubo~i Society ‘20 12). 

Sti-twin Inipediinrnts in thc Linkt ip  Design 
Most streaiiis iii Arizona liave areas without surface water or riparian vegetation. aiid thus are naturally 
fragmented from the perspective of iiiaiiy wildlife species. But nearly all riparian system in the 
Soutliwest also have been altered by liiiniaii actix-ity (Stroiiiberg 2000) in ways tliat increase 
frapiienitation. Foi-tmiately. tlie San Pedro h v e r  is one of tlie last midanuiied rivers in the Souitliwest. 
Uiifoi-tiuiately. developiiieiit and active acgricdtilre near tlie river. is lowering the water table, aiid paits of 
tlie Sail Pedro River are 110 longer perennially flowing (Tlie Natiue Conseiwiicy 20 12). Off-liigliway 
vehicle use tllreatens the riparian vegetation established along tlie Sail Pedro River chaiuiel (Tucson 
Audubon Society 20 12). 

For aiiiiiials associated with streaiiis or riparian areas. iiiipediiiieiits are preseiited by road crossings. 
vegetation clearing. livestock pazing. iiivasioii of iion-native species. acciuiiulation of trash arid 
pollutants in streaiiibeds. faiiilliig in channels. and gravel mining. Ciromidwater piuiipiiig. upland 
clevelopiiient. water recharge basins. dams. and concrete stnictmes to stabilize balks aiid cliaiuiels cliarige 
iiatil-a1 flow regimes which negatively iiiipacts riparian systeiiis. Increased iiiiioff froiii urban 
developiiient iiot only scows iiative vegetatioii but can also create peiiiiaiient flow or pools in areas that 
were foriiierly ephemeral streams. Invasive species, such as bullfiogs aiid giant reed. displace native 
species in soiiie peiiiiaiieiit waters. 

Developiiieiit iiicreasiiigly threatens the Sail Pedro River within tlie liilkage desipi. Protection of the river 
and associated riparian areas and \vi11 elislire tlie utility of this corridor remains intact into the future. 
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Meyerson 2002). Eliiiliiiatioii of iuuiahiral perennial surface p o l s  cai  eradicate water-dependent 
kivasives like bullfi-ogs, crayfkh, and iiiosquitofish. 

6) Where possible, protect or restore a continuous strip of native vegetation at least 200 m 
wide along each side .of the channel. Buffer stiips can protect aiid iiilprove water quality, 
provide habitat and connectivity for a disproportionate number of species (coiiipared to uplaid 
areas). aiid pro\.ide Iiiuiieroiis social benefits including iiiiproviiig quality of life for residents aiid 
increasing nearby property values (Fisher and Fischeilich 2000; Parkyn 2004; Lee et al. 2004). 
Coiitinuous coiridors provide inlpoitaiit wildlife coimectivity but recoiilriieiided widths to sustain 
ripariaii plant and aiiiilal coiiuiiiuiities vary widely (fi-om 30 to 500 in) (Weiiger 1999: Fisher aiid 
Fischeiiich 2000; Weiiger aid Fowler 2000: Eiiviromiiental Law Institute 2003). At a IiiiiiiiiuiiL 
buffers should capture the stream chamiel aiid the tenestiial landscape affected by flooding axid 
elevated water tables (Naitimn et al. 1993). Buffers of sufficient width protect edge sensitive 
species from negative iiilpacts like predation and parasitism. We therefore recoiilriieiid buffer 
stiips on each side of the channel at least 200 in wide iiieasured perpendicular to the channel 
startitig from the aimiml high water iilark. 

7) Enforce existing regulations. We recoiimieiid aggressive eiiforceiiieiit of existing regulations 
restricting dumping of soil, agricultural waste. aiid trash in streaiils. axid of regulations restricting 
falining, p w e l  iniiiiiig, and building in streaiiis aiid floodplains. Restricted activities within the 
buffer should include O W  iise which dishwbs soils. damages vegetation, and disiiipts wildlife 
(Webb aiid Wilsllire 1983). 

Figure 19: Riporiorr vegetotiori olorrg the lower Sori Pedro River 
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. .  

Impacts of Utility Infrastructure on Wildlife 

The growing population in Arizona will also bring increased energy demands. The development of wind 
and solar energy facilities, uthty comdors, and other energy-related infrastructure may be considerable 
over the next several decades. In 2012, the Bureau of Land Management and Department of Energy will 
finalize a new policy framework for utility-scale (>20 megawatt) solar energy developmeat on BLM 
lands, whch will govern and guide the future of this rapidly growing form of energy development across 
millions of acres of land in the sun-rich state of Arizona. Concurrently, the Arizona BLMs Restoration 
Design Energy Project will delineate lowconflict zones across multiple land ownexships where utility and 
sub-utility solar and wind development will be incentivized. A recently published review paper by the 
United States Geological Survey (Lovich and Ennen 201 1) concluded, “...it appears that insufficient 
evidence is available to determine whether solar energy developnient, as it is envisioned for the desert 
Southwest, is compatible with wildlife conservation”. While h s  study reveals a void of scientific studies 
quantifjmg the effects of this relatively new fonn of energy developinent on wildlife, some of the known 
primary impacts of this form of development (i.e. habitat conversion, bgmentation, and disturbance) 
have been studied extensively elsewhere and have been shown to affect habitat quantity, quality, and 

development and retrofit of energy transmission infrastructure. For example, the SunZia Southwest 1 ’ 

connectivity. The expansion of renewable energy development in the West will also spur new 

Transmission Project, sponsored by numerous energy organizations, proposes to develop approximately 
460 miles of two 500-kilovolt transmission lines from Arizona to New Mexico. The proposed right-of- 
way corridors may be up to 1,000 feet wide (U.S. Bureau of Land Management 2009). A portion of this 

’. 

proposed project runs through Pima County (AGFD 201 2b). . .  

Specifically, one of the proposed routes, and the U.S. Bureau of Land Management (BLM) preferred 
alternative for the SunZia Southwest Transmission Project, travels through the San Pedro Valley and tlns 
linkage design (see Figure 20 below). This proposed route threatens habitat connectivity for numerous 
wildlife species here, particularly that of the many bird species which depend on the mature riparian 
habitat along the San Pedro River (see Appendix D at the end of this report for a list of birds which have 
element occmrence data withm the linkage design as recorded by Arizona’s Heritage Data Management-. . 
System). 

Existing utili& infastructire in the Linkage Design 
Some sinall above p u n d  utility lines were observed within the linkage design during field observations. 
However, these transmission lines are much smaller in size than the SunZia two 500-kilovolt transmission 
lines proposed for construction through this area. The current utility d%astructure that exists within the 
linkage design inay have little effect on the wildlife species that occur here. However, future large-scale 
utility infizlstructure projects, like the proposed SunZia Southwest Transnlission Project, may have 
numerous negative inlpacts on wildlife in the San Pedro Valley. Large-scale utility infrastructure projects 
would threaten wildlife connectivity in tlus linkage, specifically for the nuIlKrous rare bird species that 
use the area for reproduction (see Appendix D at the end of this report). 

We provide the following recommendations froin tlie Arizona Game and Fish Department (2009a) as a 
baseline for mitigating existing utility infi-astnicture, and the construction of utility infrastructure within 
the linkage design. However, the construction of large-scale utility idi-astructure, like that proposed by 
the SunZia Southwest Trausmission Project, m y  be devastating to the area’s wildlife. regardless of the 
mitigation measures implemented. 

31 Pima Couuty Wildlife Connectivity Assessment: Detailed Llnkages 
Son& Cotalina/Rmcon - Goburo tankage Design 0 

. .  . 
. .  . . .  . . 



Page 46 of the PDF 

Recommendations and Guidelines for Mitigating Utility Infrastructure 

1) To prevent avian collisions and elertroeutions, bury all connecting power lines associated 
with the solar development, d e s s  burial of the lines would result in greater impacts to biological 
or archeological resources. 

2) Follow eristing disturbed areas during installation to aiaimizc habitat alterations. In low 
areas where the power line crosses drainages, the soil should be compacted to reduce the potential 
for erosion. 

3) Trenching and brckfllliag crews should be close together to minimize the amount of open 
trenches at any given time. 

4) Ideally, trenching should occur during the cooler months (October - March) when wildlife are 
less active. However, there may be exceptions (e.g. critical wintering areas) that need to be 
assessed on a site-specific basis. 

5) Avoid leaving trenches open overnight as they can be effective traps for wildlife. Where 
trenches carmot be back-filled immediately, escape ramps should be constructed at least every 45 
meters. Escape ramps can be short lateral trenches or wooden planks sloping to the surface. The 
slopeshouldbeless than45 degrres(1:l). 

6) Trenches that have been left open overnight sbould be inspected daily, prior to work 
beeinning, and any animals removed. Prior to backfilling, the trenches should be inspected and 
any animals removed. A monitoring scbedde should be developed for each segment of the 
underground power line installation to ensure minimiling potential impacts to wildlife. 

7) All abovqround lines, transformers, or conductors should Pully comply with the Avian 
Power Line Interaction Committee (APLIC) 2006 Standards to prevent avian fatality, 
includmg use of various bird det-ts and avian protection devices. These are available online: 
httD: / /www.a~~c .org/uD~oa~f i~es /2643/Su~est~c iIces2O~~~R-2~ .&. 

F i g a ~  20: Arlirt rendition ofthe estimutd crossing location of the SunZia Southwest Transmission Project across 
the San Pedm River in the southern portion of the Santa CatalinalXincon - Galiimm linkage design (Photo: 
Courtesy Nom: M&der, Cascabel Working Gmp) 
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