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4CWRC Four Corners Wind Resource Center
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CREP Community Renewable Energy Project
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NREL National Renewable Energy Laboratory
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PURPA Public Utility Regulatory Policies Act

RPS renewable portfolio standard

RRC Regional Resource Center

SWERC Southeast Wind Energy Resource Center
iv

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.






e Poor understanding of wind energy’s economic impacts, including local tax benefits, jobs
and economic development, and turbine manufacturing

e State and regional competition
e (Challenges with development on federal and native lands

e Need to advance the state-of-the-art in power sector resource planning processes, ensuring
that accurate wind information is utilized in utility integrated resource and state-based clean
energy planning

e Need for science-based resource planning in siting guidelines, especially for development in
sage grouse and other environmentally sensitive areas

e Restricted access to capital; limited financing, funding, and technical assistance for
small/community/distributed wind development

Current Installed Wind Power Capacity (MW)
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Figure ES-1. Installed wind capacity in the United States as of December 2015

e The high costs of offshore wind energy, lack of independent information and outreach geared
toward innovative regional procurement targets, attracting financing, alternative financing
mechanisms, and regional supply chain development
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e The Northeast Wind Resource Center developed web-based information resources and a
set of evaluation criteria that can be applied to information resources so that stakeholders
can discern their suitability for decision-making or journalistic coverage.

e The Northwest Wind Resource and Action Center developed a Distributed Wind Siting
Toolkit that provides guidance to local decision makers about developing smart siting and
zoning regulations.

e The Island Institute, as part of the Islanded Grid Resource Center, produced a community
engagement handbook for offshore wind development.

The overall wind industry experienced record growth in 2015, rivaling the highest deployment
levels of previous years. Congress recently approved 5-year extensions of the Production Tax
Credit and Investment Tax Credit, which will undoubtedly spur further wind project
developments. However, uncertainty lingers around the lack of stable policy for distributed wind
technologies, as well as consistent approaches around the implementation of the federal Clean
Power Plan, the wider role of energy in addressing climate change impacts, state renewable
portfolio standards, net metering, and other state-based incentives. These uncertain policies are
among other challenges that the RRCs continue to address.
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1 Introduction

Significant expansion of wind energy deployment will be required to achieve the Obama
Administration’s goal of doubling renewable energy production in the United States by 2020.
Additionally, the 5-year extension of the federal Production Tax Credit (PTC) and potential early
impacts of the state-based responses to the Clean Power Plan also point to robust wind
development through the rest of the decade. Wind energy currently provides more than 4% of the
nation's electricity but has the potential to provide much more (U.S. DOE 2015d). Increasing the
country's electricity percentage from wind power means cleaner energy, leading to cleaner air
and water for the nation, lower energy costs over the long term, and reduced water usage in the
power sector.

The wind industry and the U.S. Department of Energy (DOE) Wind and Water Power
Technologies Office are addressing technical challenges to increasing wind energy's contribution
to the national grid (such as reducing turbine costs and increasing energy production and
reliability), and they recognize that public acceptance issues (i.e., wind farm opposition) are
barriers to wind energy deployment. Wind energy is a rapidly evolving technology that can play
an important role in the U.S. energy generation mix, and credible information about it and the
diversity of its possible applications should be communicated to a variety of stakeholders. In
2014, DOE established six Regional Resource Centers (RRCs) to fill this role, providing
information to familiarize the public with wind energy, raising awareness about potential
benefits and issues, and disseminating data on siting considerations such as turbine sound and
wildlife habitat protection.
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The goal of the DOE RRC project is to make it easier for stakeholders and decision-makers to
decide whether responsible and appropriate wind project development is right for their
communities by:

e Producing relevant, actionable, and fact-based information
e Delivering that information in useful forms to those who need it when they need it.

The RRCs are as follows (in alphabetical order here and in the report sections):

¢ Four Corners Wind Resource Center, serving Arizona, Colorado, New Mexico, Utah,
Nevada, and part of Wyoming

e Islanded Grid Resource Center, serving Alaska, Maine, Massachusetts, Rhode Island,
Hawaii, Guam, American Samoa, Commonwealth of Northern Marianas, and U.S. Virgin
Islands

e Midwest Wind Energy Center, serving eastern Montana and Illinois, Indiana, Iowa,
Michigan, Minnesota, Missouri, North Dakota, Ohio, South Dakota, and Wisconsin

¢ Northeast Wind Resource Center, serving New England (Connecticut, Maine,
Massachusetts, New Hampshire, Rhode Island, and Vermont) and New York for land-based
wind, and that same region plus New Jersey for offshore wind

¢ Northwest Wind Resource and Action Center, serving Washington, Oregon, Idaho,
western Montana, and part of Wyoming

e Southeast Wind Energy Resource Center, serving North Carolina, Florida, Louisiana,
South Carolina, Georgia, Alabama, Mississippi, Virginia, Kentucky, Tennessee, and
Arkansas.

Each RRC applies a unique regional context to identify key stakeholders in the area.
Stakeholders may include, for example, county commissioners, state legislators, landowners,
tribal authorities, and organizations such as utilities, schools, and non-profit agencies. During
their first year of operations, the RRCs reached more than 22,000 key stakeholders and
documented that 12,600 of these stakeholders took actions, demonstrating a wider acceptance of
wind technology deployment.

This “state of the regions” report provides an overview of each RRC region, describing the
regional and state markets for wind development, impact of the current policy environment, and
updates on the progress to inject credible information into regional discussions and activities to
mitigate the use of biased or misleading information, allowing fair consideration of projects in
areas where wind projects could be built.

The role of this document is to summarize the status and drivers for U.S. wind energy
development on regional and state levels. This document is intended to be a companion to the
Energy Department’s 2014 Distributed Wind Market Report (U.S. DOE 2015a), 2014 Wind
Technologies Market Report (U.S. DOE 2015b), and 2014 Offshore Wind Market and Economic
Analysis (Navigant 2014) that provide assessments of the national wind markets for each of these
technologies.
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Name City State Component Tier

PMC Technology Golden CO Hydraulics Il

O’Neal Steel Pueblo CO Tower internals Il

Aluwind Castle CO Tower internals I
Rock

Vestas Pueblo CcO Towers |

Vestas Brighton CO Turbine (nacelle assembly) |

2.4 Key Stakeholder Groups and Deployment Challenges
The 4CWRC targets three stakeholder groups:

Utility regulators, commissioners, utility representatives, and staff

State, local, and tribal decision makers and staff

Interested members of the public.

The information provided to these stakeholder groups addresses the following wind energy
deployment market barriers that are prevalent in this region:

Insufficient transmission capacity that has historically hindered growth in the region

Lack of local wind siting ordinances or ordinances that do not reflect best practices

Wind technology costs and outputs
Integration challenges and costs

Lack of clear policy direction supporting wind

Misinformation and negative public opinion regarding wind energy

Wildlife issues

Challenges with development on federal land.

2.5 Collaborating Organizations
Organizations that have collaborated with the 4CWRC include:

Advanced Energy Economy o
American Wind Energy Association

Arizona Governor's Office of Energy

Policy o

Beaver County, Utah o

Coconino County, Arizona o

Colorado Energy Office o
6

Colorado State University Center for the
New Energy Economy

Distributed Wind Energy Association
Hopi Tribe Renewable Energy Office
Hualapai Tribe Planning Office
Lincoln County, Colorado

New Mexico Renewable Energy
Transmission Authority
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e State of New Mexico Energy, Minerals e Summit County Council

Natural R Depart t .. }
and Natural Resources Departmen e Western Area Power Administration.

e State of Utah Office of Energy
Development

2.6 State Updates

Although the 4CWRC contributes to engagement activities in Wyoming, in this report the state’s
activities are listed in the Northwest Wind Resource and Action Center’s section.

2.6.1 Arizona

By the end 0f 2015, Arizona had 268 megawatts (MW) of installed wind capacity
(WINDExchange 2016). The wind industry in Arizona supplied $710,000 in annual land lease
payments to farmers, ranchers, and other landowners (AWEA 2015a).

Wind energy development in Arizona slowed down with the fulfillment of state utility RPS
goals; the instability of the federal Production Tax Credit; BP’s exit from renewable energy
development; and the preference of the Hualapai Tribe, Navajo Nation, and Hopi Tribe for solar
development over wind. Development ceased on a number of projects that were well underway
with feasibility or pre-construction studies. These include BP’s wind project (up to 500 MW),
Gray Mountain (500 MW) and Big Boquillas (180 MW) on the Navajo Nation, and Hualapai
(170 MW) and Hopi (100 MW) proposed projects. In addition, developers of the Sunshine Wind
Project permitted for 40 MW for Foresight Renewables elected not to renew the county permit.
Resource assessment is taking place in a number of counties, but there is no indication that
projects will be built in the near term.

The 4CWRC is working with the Hopi Tribe on resource assessment activities and tribal council
education on wind development steps and is supporting the Hualapai Tribe in pursuing additional
wind resource assessment.

Arizona is also participating in the DOE Wind for Schools project; Northern Arizona University
has led the effort and the installation of 18 school systems in the state. Northern Arizona
University also participated in the 2014 Collegiate Wind Competition and is an entrant for the
2016 Competition.

2.6.2 Colorado

The wind industry is a thriving market in Colorado, with wind power providing nearly 14% of
the electricity generated in the state by the end of 2014. By the end of 2015, Colorado had 2,992
MW of installed wind capacity (WINDExchange 2016). The wind industry in Colorado provided
a total capital investment of $4.8 billion across 24 projects and more than $7.8 million in annual
land lease payments to farmers, ranchers, and other landowners (AWEA 2015c¢). Communities
benefit from a broader tax base, which helps to pay for roads, schools, and other critical public
projects.

Colorado’s RPS has helped to spur wind development in the state. The original RPS was
established when Colorado voters approved Amendment 37 in 2004, and the legislature has
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New Mexico’s relatively slow economic recovery from the global recession combined with a
small, rural population presents challenges for finding in-state markets for new wind
development. In addition, utilities serving New Mexico customers have frequently chosen solar
PV in relatively small megawatt procurements for RPS compliance. New Mexico’s state utilities
and the Public Regulation Commission have not demonstrated a willingness to consider beyond-
RPS renewable energy purchases.

The most significant opportunities for New Mexico wind are likely in western markets beyond
its borders. While there are transmission constraints for exports, several major projects are
underway, including SunZia, Southline, and Western Spirit.

The Southwest Technology Development Institute based at New Mexico State University has a
long history of outreach and development work focusing on distributed wind technologies.

2.6.4 Nevada

Nevada’s first (and only) utility-scale wind project, Spring Valley, came online in 2012 near Ely.
Spring Valley is a 152-MW project with total capital investment of approximately $280 million
(AWEA 2015g). While wind developers remain interested in Nevada, wind energy developers
face competition from the state’s strong solar and geothermal resources. However, NV Energy’s
recent announcement that it plans to join the regional energy imbalance market could help to
create additional opportunities for Nevada wind power throughout the region.

The state still faces many hurdles regarding the wildlife impacts or perceived potential impacts
associated with wind energy. Concerns include golden eagles (Brean 2015), Mexican free-tailed
bats, and desert tortoises. These hurdles have resulted in project delays and increased measures
to reduce impacts from Spring Valley. An additional challenge related to the expansion of wind
energy in Nevada pertains to siting issues on or near federal lands (Emmerich 2015) (which
comprise 81.1% of Nevada’s total acreage) (Congressional Research Service 2014). Figure 3
shows the U.S. wind resource at 80 meters overlaid with federal land.

2.6.5 Utah

Utah has four wind projects online with a total of 327 MW of installed capacity and 144 MW
under construction. The industry supplies nearly $1 million in annual land lease payments to
farmers, ranchers, and other landowners (AWEA 20150). Two of the four wind projects are
located in Beaver County, where these projects increased the tax base from $680 to more than $3
million, paying for a new hospital, a new elementary school, and improved road infrastructure.

Challenges to wind development in Utah include the state’s use of a voluntary renewable energy
goal of 20% by 2025 instead of a mandatory standard, a lack of available transmission capacity,
issues siting on or near federal lands that comprise 66.5% of Utah’s total acreage (Congressional
Research Service 2014), lack of wind siting ordinances, developer efforts focused on solar prior
to the scheduled reduction of the federal investment tax credit for solar, and integration
challenges including costs. The 4CWRC is working to address many of these challenges.

PacifiCorp’s recent announcements that it plans to join the regional energy imbalance market
and explore the possibility of joining the California ISO could help to create additional
opportunities for Utah wind power throughout the region.
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Figure 3. Wind resource at 80 meters overlaid with federal lands
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