
WREZ Initiative Hub Map

“Hubs” are graphical representations of regional renewable resource potential in the Western
Interconnection, identified for purposes of evaluating interstate transmission lines in future phases of the
initiative. Hubs are sized in proportion to the total amount of electricity (in terawatt-hours) that could be
produced over the course of one year using the resources within Qualified Resource Areas  under the
assumptions used in the WREZ initiative.These estimates exclude a number of areas for environmental and
technical reasons, and they discount the remaining resource potential to account for unknown develop-
ment constraints. In some instances, the energy generating potential of a QRA is also reduced to account
for certain environmental sensitivities identified by state wildlife agencies.There has been little considera-
tion of construction logistics or costs, permitting or cultural or other land use concerns related to the spe-
cific sites.

These hubs are not intended to suggest that renewable resources inside a QRA should be developed
first, or that those areas outside of a QRA either should or cannot be developed. Hubs do not represent
physical boundaries. Hubs do not indicate actual planned transmission service to these areas or the loca-
tion of planned transmission interconnection points,and renewable development is not precluded in other
areas where no hub is shown.

All resources that meet the minimum quality thresholds defined by the Zone Identification and
Technical Analysis working group for inclusion in this study are shown on this map.However, the resources
that are quantified in each hub include only the highest-quality wind and solar resources in each state or
province, as well as geothermal sites, biomass and hydropower with known commercial potential. The 
minimum wind and solar resource quality criteria vary in each state.For instance,only wind resource areas
that are wind power class 5 and above count toward the estimates for Wyoming and Montana due to the
abundance of high-quality wind resources in these states. In other states where the wind quality is generally
lower, the thresholds are also lower.

Resources that do not meet the state-by-state or general quality thresholds are quantified in the WREZ
report as “non-WREZ”resources.These include low quality wind, solar thermal, solar PV, undiscovered con-
ventional geothermal potential, enhanced geothermal systems and all other viable renewable resources.

The assessment of conventional geothermal resources is limited to BC, CA, ID, NV, OR and UT due to
the known high potential of conventional geothermal resources in these states and provinces. Biomass
resources are quantified as part of the WREZ supply curve analysis for each QRA,although these resources
are not shown on this map.The U.S.hydropower resource assessment is preliminary and based on data that
have not been validated or may be out of date.Therefore,both the location and the generating potential of
U.S. hydropower resources shown on this map are highly uncertain. Hydropower resource potential is not
quantified in Alberta with the exception of one very large potential project in the north because data on
the resource potential in the rest of the province are not publicly available.

Notes on Each State/Province

Alberta: Wildlife and land-use concerns are addressed on a project specific basis through the environmental impact assessment process.

Arizona: Arizona’s “hubs” represent areas of high-quality renewable energy resources for purposes of evaluating interstate transmission lines. Proper site selection for renewable energy generation facilities and associated transmission lines within and outside these “hubs” should include
consultation with the Arizona Game and Fish Department and other relevant agencies for wildlife and environmental information. Stakeholders are participating in Arizona’s Renewable Transmission Task Force (RTTF) process to more precisely evaluate identified renewable energy zones
and develop appropriate transmission plans. Further information is available at http://www.azcc.gov/divisions/utilities/electric/Biennial.asp.

British Columbia: British Columbia’s map includes 10 hubs, representing the province’s 10 Qualified Resource Areas. British Columbia’s map also includes a separate hub on the British Columbia-Washington border that represents a 16,000 gigawatt-hour shaped energy product.The inten-
tion of this additional hub and associated cost curve is not to represent 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. The hubs for British Columbia do not include envi-
ronmental review beyond the criteria applied to date in the WREZ process, and have not been approved by the Premier of British Columbia, because the province has been in an election campaign. As such, the hubs and exclusions are subject to change.

California: Stakeholders are working within California's Renewable Energy Transmission Initiative (RETI) to more precisely identify renewable development potential in renewable-rich areas,environmental concerns,and transmission plans of service for these areas.Please refer to the RETI
Web site at http://www.energy.ca.gov/reti for additional information about renewable development potential in and around California, and the transmission planning efforts currently underway.

Colorado: The Colorado hubs reflected in this map represent remaining renewable energy potential after screening for environmental and wildlife concerns. Full information on the Qualified Resource Areas and wildlife data are available on the Western Governors' Wildlife Council Web site.

Idaho: These hubs are based on those portions of the Qualified Resource Areas (QRAs) in Idaho as defined by the Western Governors’Association that can provide for renewable energy development with fewer impacts to elk and deer winter range, sage grouse and Idaho's species of greatest
conservation need.

Montana: The location and power potential of the Montana QRA hubs depicted on the WREZ Phase 1 Report Map above are based on the WREZ resource criteria of minimum Class 5 wind power potential, along with other criteria as specified in the WREZ process, including wildlife sen-
sitivity areas.The Montana QRAs exclude only national parks, wilderness areas, state parks and other similar land areas identified in the WREZ process as being “statutory exclusion areas.” Because the QRAs shown in Montana on the map reflect wind power of only class 5 and above,
Montana’s wind power potential is significantly higher than visually depicted. Montana has an AWEA-estimated 1,020,000 MW hours/year of wind power potential, class 3 and above. In keeping with permitting statutes, specific siting decisions about wind energy generation facilities in the
vicinity of designated QRA hubs will be made by appropriate state and federal agencies. Montana’s wind development plans will be shown in an addendum to the final WREZ Report.

Nevada: Nevada’s Renewable Energy Transmission Access Advisory Committee (RETAAC), a stakeholder process, has completed two years of identifying renewable energy zones and transmission interconnection, including the review and ranking of land-use constraints. Development of
zones or hubs must address land use constraints on a project specific level. The RETAAC Phase I report, December 2007, and Phase II report, June 2009, can be found at http://gov.state.nv.us/GibbonsEnergy/  and www.retaac.org.

New Mexico: New Mexico’s map depicts high-quality renewable energy resource hubs identified using the criteria applied to date in the WREZ process. Anyone interested in these areas for development purposes should also view all information available on wildlife sensitivity within the
Qualified Resource Areas on the WGA Web site. Proper site selection for renewable energy generation facilities and associated transmission lines should include careful planning to avoid, minimize or mitigate impacts to crucial wildlife habitats and connectivity corridors as indicated in
New Mexico’s wildlife sensitivity information, and include consultation with the New Mexico Department of Game and Fish and other relevant agencies for additional wildlife and environmental information.

Oregon: Hubs reflect the high-quality renewable energy resources identified after screening for environmental and wildlife concerns, including big-game and non-game migratory corridors; habitat for rare plants and animals; Greater sage-grouse habitat; and Conservation Opportunity Areas
(COAs) identified in the Oregon Conservation Strategy.Within each of the hubs, there remains some overlap with sensitive wildlife areas, although areas risking the greatest impacts have been avoided. COAs can be useful to guide project siting and offer opportunity to direct mitigation
efforts. Finer-scale information on all of the hubs is available for consultation at the project scoping phase, and full information on the Qualified Resource Areas and wildlife sensitivity is available on the WGA Web site.

Utah: Utah’s hub designates the potential for high-quality renewable energy resources for transmission planning purposes. Development of resources,including consideration of wildlife and other resource values,will occur in accordance with the applicable existing federal,state and local reviews.

Washington: Hubs reflect the high-quality renewable energy resources identified after screening for environmental and wildlife concerns. Full information on the Qualified Resource Areas and wildlife sensitivity is available on the WGA Web site.Washington may revise this map after pub-
lic review and comment.

Wyoming: Wyoming has not established WREZs or QRAs. Renewable project proposals and transmission will be evaluated on a case-by-case basis. Wyoming's hubs represent areas of high-quality wind resources and are designated solely for purposes of modeling the cost of delivered
electricity to load centers. This representation is not intended to suggest that renewable development should be precluded elsewhere in the state or that significant conflicts do not occur in the vicinity of the Wyoming hubs.
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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.




