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Because these areas are not statutorily excluded from all development, the cate-
gorization of these areas does not represent a binding preclusion from future
renewable development. However, it does reflect the intent of the federal and
state agencies to extend special protection to them. Finally, E&L identified 
a number of areas that are significant when considering renewable energy
development, but which could not be mapped in this effort either because data
is unavailable or because the concerns are more appropriately handled at the
project level.15

Finally,ZITA elected to exclude the following types of lands from consideration
based on incompatibility with resource development:

■ Wetlands/water bodies
■ Surface mines
■ Urban areas
■ Airports
■ Military lands16

■ Excessively sloped areas17

WREZ Public Comment Period

A public comment period was held from February 2 to March 2, 2009 to
receive feedback on a number of draft products from each working group.
Documents were posted on the WGA Web site, including the QRA maps, technical
and environmental exclusion areas, and the maps and figures developed for use
in the transmission modeling exercise. Extensive outreach to tribal and local
governments and relevant interest groups was conducted. Stakeholders were
advised by e-mail of the opportunity to comment and WREZ participants were
asked to inform their constituencies, as well.

More than 80 comments were received addressing one or more of the WREZ
work products. WGA staff reviewed comments relevant to their working group
or other facets of the initiative and proposed responses and adjustments to the
draft materials based on the topics raised by the public. Topics raised included
ZITA’s technology cost assumptions and the development discounts. For the
E&L, comments focused on additional areas for exclusion and the need to iden-
tify already disturbed lands that would be more appropriate for development.
The GT&M modeling assumptions and the WECC study request also received
comment. The proposed responses or adjustments proposed by staff were
reviewed and approved by the respective working groups, the responses posted
to the WGA Web site and the adjustments to the draft materials made.

All of the materials available for public comment, the comments received
and the approved responses are posted on the WGA Web site at:
http://www.westgov.org/wga/initiatives/wrez/comments.htm.

15 Significant Areas for Consideration Chart, Environment & Lands Working Group.

16 Military airspace and operational areas were not considered for exclusion because they are a
project level review requirement and were accounted for in the developability discounts.

17 Greater than 2 percent for solar, 20 percent for wind.

http://www.westgov.org/wga/initiatives/wrez/comments.htm
http://www.westgov.org/wga/initiatives/wrez/enviro/products/WREZ%20EL%20Screens%20List%20FINAL.pdf
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Incorporating Wildlife Sensitivity

The E&L working group was charged with categorizing the development
potential of Qualified Resource Areas based on important wildlife habitat, sensi-
tive ecosystems and other sensitive lands. To accomplish this goal, the working
group coordinated its efforts with the Western Governors’Wildlife Council,
whose members represent state wildlife agencies.18 The state agencies provided
information on crucial wildlife habitats and will continue to expand and refine
that data. Ultimately, this information will be used to categorize Qualified
Resource Areas based on their level of biological sensitivity and the level of 
mitigation needed to accommodate large-scale renewable energy development.

The Council requested wildlife data from agencies in 11 states and two
Canadian provinces within the Western Interconnection.19 The agencies were
asked to provide information for crucial habitats and wildlife corridors, as well
as sensitive ecosystems. A request for data also was made to the environmental
community, academic institutions and industry.

A technical consultant developed a map showing the data layers and catego-
rized them based on criteria developed by the Council20 with input from E&L.
The criteria used to prioritize wildlife values within each state or province related
to impacts from renewable energy generation. Some states and provinces
applied the criteria themselves and that information was included in the overall
map. Once the initial round of mapping was completed, wildlife agencies
reviewed them for accuracy, before sending them to the governors or premiers’
offices for approval. Many of the maps have been completed, but some await
additional reviews by other agencies. 21

The Council’s maps identify the level of wildlife sensitivity within the
Qualified Resource Areas. This effort was meant to provide a broad screening-
level assessment of development potential. The wildlife sensitivities were based
on the best currently available data and the best professional judgment of the
state wildlife agencies. Categorizations do not represent a binding action on
development; the mapping effort by the Council was intended to indicate a 
prioritization of lands relative to wildlife in order to guide, from an overarching
regional policy perspective, regional transmission investments to the areas with
not only the best renewable resources,but also the least environmental conflicts.
In addition,WREZ stakeholders expect this type of wildlife information will
encourage appropriate and corresponding levels of mitigation when eventual
development in an identified zone is proposed.

Once the state wildlife agencies, through the Council, provide wildlife sensi-
tivity categorizations for all the QRAs, the E&L working group will review these

18 For information on the members see the Western Governors’Wildlife Council Web site at
www.westgov.org.

19 The data request is available on the Western Governors’Wildlife Council Web site at www.west-
gov.org.

20 The categorization criteria used by the Western Governors’Wildlife Council is available on their
Web site at www.westgov.org.

21Wildlife sensitivity maps, and a description of the datasets that were categorized, that have been
approved by governors for use in the WREZ are available on the Western Governors’Wildlife
Council Web site at www.westgov.org.

http://www.westgov.org/wga/initiatives/corridors/index.htm
http://www.westgov.org/wga/initiatives/corridors/index.htm
http://www.westgov.org/wga/initiatives/corridors/index.htm
http://www.westgov.org/wga/initiatives/corridors/Wildlife%20Data%20Request%20-%20FINAL.pdf
http://www.westgov.org/wga/initiatives/corridors/WGWC%20Categorization%20Criteria%20for%20WREZ%20Final.pdf
http://www.westgov.org/wga/initiatives/corridors/index.htm
http://www.westgov.org/wga/initiatives/corridors/WGWC%20Categorization%20Criteria%20for%20WREZ%20Final.pdf
http://www.westgov.org/wga/initiatives/corridors/Wildlife%20Data%20Request%20-%20FINAL.pdf
http://www.westgov.org/wga/initiatives/corridors/WGWC_wildlife_categorization_FINAL.pdf
http://www.westgov.org/wga/initiatives/corridors/WGWC_wildlife_categorization_FINAL.pdf


categorizations with the Council and other WREZ stakeholders to clarify and, if
appropriate, refine them. E&L and ZITA then will make recommendations on
how to incorporate the wildlife sensitivity information in forming Western
Renewable Energy Zones.

The Phase I Map
The Steering Committee chose to produce a map that demonstrates much 

of the work that has been accomplished to date. The map displays the raw
renewable resources22 across the Western Interconnection and accounts for
agreed upon exclusions based on resource and environmental considerations.
The map represents resource concentrations that may be most cost-effective for
regional transmission through the visual image of Hubs, or general areas of high
renewable resource concentration. Each Hub is sized to represent the estimated
amount of annual energy the area could potentially produce.

Each state and province was given the chance to review and modify its maps
of Hubs in advance of this map’s publication and inclusion in this report. States
and provinces were invited to reduce or eliminate any Hubs based on their
interpretations of their wildlife categorizations. Their actions and their reasoning
are reflected in footnotes. The data and interpretation of that data will be vetted
in the WREZ working groups in 2009 to complete the Phase 1 process of identi-
fying Western Renewable Energy Zones.

Given the continued work on wildlife sensitivities, it is premature to provide 
a final application of wildlife sensitivities on the Qualified Resource Areas.This
will occur during completion of Phase 1 as described above.

The WREZ Initiative – Additional Tools

The intention of the WREZ initiative is not simply to identify Western
Renewable Energy Zones in the Western Interconnection, but also to facilitate
the development of high voltage transmission to those areas with abundant
high-quality renewable resources and low environmental impacts. To this end,
the WREZ initiative has developed a modeling tool for evaluating the relative
economic attractiveness of costs of delivered renewable energy, including 
transmission costs, from specific renewable resource areas delivered to specific
load centers. This section describes that modeling tool and discusses those
efforts that will be the focus for future phases of the WREZ initiative.

Renewable Energy Generation and 
Transmission Model

The WREZ initiative has developed a publicly available modeling tool that
will allow load-serving entities, regional planners, renewable energy developers,
state and provincial regulators and other interested parties to estimate the 

16 22 Available on the WGA Web site.

http://www.westgov.org/wga/initiatives/wrez/WREZ%20Map%20and%20Tables%20Only.pdf
http://www.westgov.org/wga/initiatives/wrez/WREZ%20Map%20and%20Tables%20Only.pdf
http://www.westgov.org/wga/initiatives/wrez/gtm/index.htm
http://www.westgov.org/wga/initiatives/wrez/gtm/index.htm
http://www.westgov.org/wga/initiatives/wrez/index.htm
http://www.westgov.org/wga/initiatives/wrez/index.htm
http://www.westgov.org/wga/initiatives/wrez/index.htm
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relative economic attractiveness of delivering power from specific Western
Renewable Energy Zones to existing load centers across the Western
Interconnection. The model assists users in identifying robust renewable
resource portfolios and the transmission required to deliver the renewable energy.
More specifically, the model allows users to examine different renewable
resource development scenarios by allowing them to test the relative economic
attractiveness of different renewable resource choices under user-customized
assumptions.

The WREZ’s Generation and Transmission Modeling working group led the
effort to develop this tool and to train utility planners, regulators and developers
about its capabilities and how to use it. A usable version of the model, and
more information on the development of the model, is available on the WREZ
Web site. The model will continue to be refined during Phase 2 of the WREZ 
initiative and should be finalized by the end of Phase 2.

Non-WREZ Renewable Resources
While identifying and establishing transmission lines to hard-to-reach renew-

able energy resources is important, it is not the entire picture. The broader goal,
as stated by the governors, is “to improve the balance and overall adequacy of
renewable and traditional energy resources in a manner that will strengthen
economic growth, promote energy price stability, mitigate environmental impact,
maximize reliability and result in an abundance of diversified resource supplies.”23

As this report notes, the West contains a significant amount of commercially
viable renewable energy resources outside of the potential WREZs, and which
have been identified through this process. Non-WREZ resources:
■ May not require extra-high voltage transmission.
■ Primarily serve load in the same locality, state, province or utility service area.
■ Do not need to be concentrated in one place to be developed.

Non-WREZ renewable generation technologies fall into three general types:
■ Wind, geothermal, biomass, landfill gas and anaerobic digestion, incremental

and small hydro, utility-scale solar, and pumped storage that can assist wind
and solar integration, that, while not concentrated enough or of high enough
quality to justify major transmission infrastructure, they may result in regional
transmission upgrades. These resources are, nevertheless, close enough to
load centers to potentially be economically viable for local demand.

■ Existing technologies, such as micro-hydro, biomass, distributed wind and
solar PV 24, which by their natural characteristics are decentralized and 
distributed and afford limited opportunities for economies of scale, yet can 
be economically viable.

■ Emerging technologies, such as enhanced geothermal, various types of
advanced energy storage, tidal and ocean power, and next-generation solar PV
that may become commercially competitive in the near future, even if today
they are not, and could thus have an impact on transmission planning in the
West, as well as more generally become part of the resource mix for the West.

23 WGA,“Transitioning the West to Clean Energy and Energy Security,” policy resolution 07-16
(2006)

24 NREL,“Roof44 top Photovoltaics Market Penetration Scenarios”, NREL/SR-581-42306  
(Feb 2008), http://www.nrel.gov/docs/fy08osti/42306.pdf.

http://www.nrel.gov/docs/fy08osti/42306.pdf


■ While energy efficiency isn’t a renewable source of electricity generation, it
operates like one. As previously noted by the Western governors,“Energy 
efficiency is the easiest, least expensive and least controversial way to reduce
energy demand.” Like distributed generation, energy efficiency reduces the
demand for all forms of utility generation and reduces pressure on existing
and future transmission lines as well.

Each has its place in a comprehensive energy strategy and each contains
some options that are less costly than others. Minimizing ratepayer impact
involves utilizing the most cost-effective options from each category.

In-State or Province Utility Scale 
Renewable Resources

Wind, solar, and geothermal power can exist at utility scale, yet not in the 
concentrations or conditions sufficient to meet the criteria for a WREZ.
California, Colorado,Arizona, New Mexico, Nevada, Utah and British Columbia
are conducting or have completed their own state or provincial assessments of
renewable energy resources. Unlike the WREZ, these efforts focus on ways to
meet domestic renewable energy needs at the least cost to state or provincial
electricity customers.25 An in-state or province focus means that resource
screens need not be as rigorous as those used to identify a WREZ. However, it 
is important to recognize how state or provincially initiated efforts can combine
with the WREZ to create a system that can work to best utilize renewable
resources in the West.

Future WREZ Initiative Work

This report summarizes the significant work and achievements to date 
during Phase 1 of the WREZ initiative, but work on the subsequent phases has
already begun.

Completing Phase 1: Defining the WREZs
In 2009, the WREZ initiative will move from Hubs to the identification 

of Western Renewable Energy Zones by incorporating a screen for wildlife 
sensitivities on the existing Qualified Resources Areas.

Phase 2: Forging Transmission Plans 
In Phase 2, the WREZ initiative will finalize the modeling tool that estimates

the relative economic attractiveness of delivering energy from Western

18

25 While California’s Renewable Energy Transmission Initiative also looks at resources in 
surrounding states, the analytical objective is to identify resources that can help California meet 
its own renewable energy goals.
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Renewable Energy Zones to specific load centers across the Western
Interconnection. This modeling tool will be incorporated into the existing
regional transmission planning processes to support new or existing transmission
plans from Western Renewable Energy Zones to the region’s load centers. In
order to plan and support the permitting and construction of new transmission
lines, there must, at a minimum, be close coordination among resource planners,
transmission providers, sub-regional and interconnection-wide transmission
planners,transmission developers,federal land use agencies,renewable developers,
state, provincial and federal regulators, and environmental organizations. The
introduction of the modeling tool and the identification of Western Renewable
Energy Zones should facilitate this coordination.

Finally, transmission right-of-way or corridor siting is of the utmost importance
to the timely development and delivery of renewable energy resources to 
market, as well as the protection of lands and wildlife resources. Therefore, an
important component of Phase 2 will include a coarse-level environmental
screening to recommend preferred locations for corridors and rights-of-way.

Phase 3: Coordinating Energy Purchasing 
from the WREZs

Aggregating demand for renewable energy can stimulate the development of
commercial renewable generation and supporting transmission projects. Many
municipal, cooperative, state, federal and provincial electric systems have renew-
able energy procurement goals and proposals to coordinate the purchasing
cycles of regulated utilities already under discussion. Yet the mechanisms to
integrate renewable energy targets into state or region-wide procurement remain
to be developed. In Phase 3, stakeholders will work to bring state and provincial
utility commissions,utilities and generators together to increase the coordination
of power purchasing to facilitate development of a region-wide market for
renewable power.

Phase 4: Fostering Interstate Cooperation for
Renewable Energy Generation and Transmission

The WREZ initiative seeks to aggregate the regional demand for and supply
of renewable energy to benefit the entire region. This will require addressing 
the political and regulatory obstacles to the permitting and construction of
cross-jurisdictional transmission lines and renewable energy projects, as well as
addressing any barriers to coordinated purchasing by load-serving entities. In
pursuing solutions to these obstacles, Phase 4 will attempt to address cost 
allocation issues and opportunities to streamline and coordinate inter-jurisdic-
tional permitting processes. In this phase, stakeholders will facilitate collabora-
tion among the private sector and regulators to advance the goals of the WREZ
initiative. While addressing these issues will be difficult, the viability of large-scale
projects and our ability to meet Western Interconnection renewable goals in a
timely manner, may hinge on resolving them.



WREZ on the Web

The Internet version of this report contains hyperlinks to key documents,
the WREZ map and other supporting information, including the following:
■ Western Electricity Coordinating Council Transmission Study Request
■ Zone Identification and Technical Analysis Working Group Report and

Products
■ Environment and Lands Working Group Report and Products
■ Generation and Transmission Working Group Report and Products
■ State Renewable Energy Zone Identification Efforts

• Arizona Renewable Resource and Transmission Identification Subcommittee
(ARRTIS) of the Renewable Transmission Task Force (RTTF):
http://www.azcc.gov/divisions/utilities/electric/Biennial.asp

• California Renewable Energy Transmission Initiative (RETI):
http://www.energy.ca.gov/reti

• Connecting Colorado’s Renewable Resources to the Markets:
http://www.colorado.gov/energy/index.php?/utilities/senate-bill-07-91 

• Nevada Renewable Energy Transmission Access Advisory Committee
(RETAAC): www.retaac.org 

• New Mexico Renewable Energy Transmission Authority (RETA):
http://www.nmreta.org 

• Utah Renewable Energy Zone (UREZ) Task Force:
http://geology.utah.gov/sep/renewable_energy/urez/index.htm

■ Western Governors’Wildlife Council’s Wildlife Sensitivity Maps
• http://www.westgov.org/wga/initiatives/corridors/index.htm

View the full WREZ Phase 1 Report at:
http://www.westgov.org/wga/publicat/wrez09.pdf
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http://www.westgov.org/wga/initiatives/wrez/WREZ%20Study%20Request%20to%20TEPPC.pdf
http://www.westgov.org/wga/initiatives/wrez/zita/index.htm
http://www.westgov.org/wga/initiatives/wrez/enviro/index.htm
http://www.westgov.org/wga/initiatives/wrez/gtm/index.htm
http://www.azcc.gov/divisions/utilities/electric/Biennial.asp
http://www.energy.ca.gov.reti
http://www.colorado.gov/energy/index.php?/utilities/senate-bill-07-91
www.retaac.org
http://www.nmreta.org
http://geology.utah.gov/sep/renewable_energy/urez/index.htm
http://www.westgov.org/wga/initiatives/corridors/index.htm
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Western Renewable Energy Zones Initiative
Renewable Energy Generating Capacity Summary

CAPACITY (MW)
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Western Renewable Energy Zones Initiative
Renewable Energy Generation Summary

ENERGY (GWh/yr)24



Endnotes Supporting Tables 1 and 2

a Only the best classes of wind and solar resources in each state were quantified.
Quantifications for wind resources represent each state’s minimum wind power class
and higher, and for solar resources each state’s minimum direct normal insolation
level and higher. In Canada, renewable energy resources were quantified using a dif-
ferent methodology. It assessed resources at the site level as opposed to using raw
resource data, therefore, the “best in state”criteria are not applied and Canadian
resources are not discounted. Wind potential was not quantified in QRAs with less
than 100 MW of total wind resource potential. Additional information is available on
the Web at: http://www.westgov.org/wga/initiatives/wrez/zita/index.htm.

b Undiscovered geothermal resources are believed to exist in certain areas because of
the presence of geologic systems that have been correlated with geothermal resource
potential in other areas. This undiscovered potential has not yet been quantified at
specific locations where a geothermal plant could be built, but it can be estimated at
the state level with different levels of confidence. As a result, these resources are not
quantified at the QRA level or included in the economic modeling of QRAs. When
undiscovered geothermal potential is believed to exist in a QRA, it will be noted, even
though it will not be quantified. The mean estimated potential from these resources
by state is quantified in this table by state and province. It is not captured in the QRA
MW total, because these resources are not being quantified at the QRA level. U.S. esti-
mates are from the U.S. Geological Survey, and Canadian estimates are from the
Canadian Geothermal Energy Association.

c Data on undiscovered geothermal resources were not available for Baja California
Norte and Texas at the time of publication.

d Small and large hydropower are quantified in Canada. Incremental additions to pow-
ered or non-powered dams are quantified in the US.

e These resources may exist, but they are not quantified in this study.

f As noted above, a different resource assessment methodology is used to quantify the
MW of renewable energy resources available in Canada. Data on the wind power
class in British Columbia and Alberta are not available from this assessment. As a
result, only the total potential of wind resources is shown here and are not broken
down into different wind class categories.

g British Columbia voluntarily provided a hub on the British Columbia-Washington bor-
der to the WREZ process. This represents a 16,000 gigawatt-hour per year shaped ener-
gy product that British Columbia could provide to load serving entities (LSEs) at the
border. The intention of this additional hub and associated cost curve is not to repre-
sent a specific product offered to LSEs at the border, but to illustrate the benefits of a
shaped and firmed decarbonized energy product to encourage further discussion.
This hub and its energy and production profile will be selectable when using the
Generation and Transmission Modeling tool. The energy resources that make up this
cost curve are not specified, therefore, they are not broken down by resource type or
class. The generation available from this additional QRA is not included in the B.C.
subtotal or the grand total on this table.
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