
WIND ON THE WIRES’ COMMENTS ON  
THE MTEP17 SITING METHODOLOGY REFINEMENTS 

Wind on the Wires appreciates the opportunity to provide comments on MISO Staff’s 

MTEP17 Siting Methodology Refinements presented at the June PAC meeting.  Wind on the 

Wires supports the comments submitted by the Environmental-Other Sector on the 

aforementioned MTEP17 proposals, and in addition, Wind on the Wires provides these 

comments that are focused on the siting of the wind and solar resource zones.  Our comments 

are based on feedback received from wind developers active in MISO, environmental advocates 

and renewable energy advocates/consultants. 
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1. 100m Turbine Heights will Open New Wind Zones 
In our previous set of comments Wind on the Wires noted that the VCE analysis 
evaluated wind resources at an 80m above ground level hub height and suggested that 
there are significant parts of MISO that become viable at the 100m height and that 
MISO should identify wind zones at that height.  MISO’s response was to review the 
differences between 80 and 100m and determine the incremental addition to 
generating capacity the wind zones it has already identified.  While Wind on the Wires 
appreciates MISO accounting  for the capacity additions, the decision to not identify 
new wind zones based on the 100m hub height fails to match the future transmission 
system with future wind potential.  Stated differently, it precludes development in high 
potential areas of the MISO footprint.  Wind on the Wires requests that MISO either re-
run the VCE analysis at the higher hub height or include additional resource zones by 
hand based on the NREL maps and data. 
 
The locations in which the wind industry has been successful in developing wind 
resources at the 100m hub height but lack wind resource zones in your map are: central 
Michigan (southwest of the Thumb area), northeast and north-central Indiana, western 
Wisconsin (just north of the Minnesota border), eastern Iowa, and western Illinois north 
of T 4-22.  
 
Below is a map of wind projects in MISO by hub height.1  The orange dots indicate areas 
in which wind projects are using 100+m tall turbines.  Some of the orange dots are 
outside the current wind zones, thus indicating areas for potential addition of wind 
zones. 

   
 
Below is a side-by-side comparison of VCE’s map of 2006 capacity factors at 80m and 
the wind zone map from the siting presentation to the PAC on June 15th (top images) to 
the NREL 80m wind speed map and NREL 100m wind speed map (images on bottom).  
The correlation between the VCE  map and the NREL 80m map are evident.  Thus, if 
MISO were to look at the 100m hub height the areas with red and orange capacity 

1 AWEA, U.S. Wind Industry Annual Market Report: Year Ending 2015, Fig. 76 at 76 (2016) 
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factors increase the area in which wind can operate at high capacity factors.  Thus 
supporting consideration of additional wind zones.  
 

Annual capacity factors for wind at 80m in 20062     Wind Zones - June 15 MTEP17 Siting Presentation 

 
 
 

   Annual Avg Wind speed at 80 meters AGL3            Annual Avg Wind speed at 100 meters AGL3 

 
 
This is further supported by NREL data that compares potential wind generating 
capacity in a state at 80m to that at 100m.  The table below shows the increased 
potential installed capacity with factors equal to or greater than 35% in Michigan, 
Indiana, Illinois, and Wisconsin. (see Appendix A, which can be downloaded at: 
http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_110m_140m_35
percent.xlsx): 

 

2  Vibrant Clean Energy LLC, MISO High Penetration Renewable Energy Study for 2050, Fig. 6 at 12 (Jan 2016). 
3 Map available from NREL website at: http://www.nrel.gov/gis/wind.html 

2 | P a g e  
 

                                                           

http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_110m_140m_35percent.xlsx
http://apps2.eere.energy.gov/wind/windexchange/docs/wind_potential_80m_110m_140m_35percent.xlsx


 

STATE Potential Installed capacity 
>=35% GCF at 80m hub height 

(MW) 

Potential Installed capacity 
>=35% GCF at 110m hub height 

(MW) 

Incremental 
Increase 

Michigan 8,677 254,690 28.35 
Indiana 40,259 133,875 2.32 
Illinois 130,711 242,620 0.85 
Wisconsin 12,208 272,660 21.33 
 

This data supports the fact that higher hub heights for turbines would increase the area 
in Indiana, Illinois, Michigan and Wisconsin in which 35%+ capacity factors could be 
attained.  Thus MISO should consider: [1] re-running the VCE analysis at 100M for 
MTEP17; or [2] re-running the VCE analysis at 100M for MTEP18 and possibly MTEP19; 
or [3] adding wind zones in these states, guided by the maps and data provided above.  

 

2. INDIANA & ILLINOIS are Forecasted to have Economic Wind Resources 
Beyond What MISO has Identified 
The DOEs Wind Vision Study evaluates wind development under a number of scenarios 
out to 2050.  See Appendix B for table summarizing the sensitivities.  The table below 
summarizes the wind penetration, as a percentage of energy demand, for some of the 
key sensitivities.  The sensitivities similar to what MISO has in its futures are the Low 
Wind Costs and Low Fuel Costs (not shown in the table). 
 

 
 
MTEP will estimate the amount of installed wind capacity under each futures by 
economically selecting renewables beyond to meet the state RPS requirements.  Wind 
Vision estimates that the wind generation built in Illinois and Indiana as of 2030, 2040 
and 2050.  Wind on the Wires used the Wind Vision Study Scenario Viewer to estimate 
the wind that would be economically built in Illinois and Indiana for Low Wind Cost and 
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Low Fuel Cost in 2030 and 2040 and interpolated the value for 2035. (link to Wind Vision 
Study Scenario Viewer: http://en.openei.org/apps/wv_viewer/#).   
 
The table below summarizes the output from the Wind Vision Study Scenario Viewer.  
Appendix C presents images of the viewer for these two sensitivities. 

STATE Sensitivity 
Incremental 

Estimated Wind 
Capacity for state 

in 2030 (GW) 

Interpolated 
Incremental Wind 
Capacity for state 

in 2035 (GW) 

Incremental 
Estimated Wind 

Capacity for state 
in 2040 (GW) 

ILLINOIS Low Wind 
Costs 14 18.5 23 

 Low Fuel 
Costs 12 19 26 

INDIANA Low Wind 
Costs 12 14 16 

 Low Fuel 
Costs 12 15.5 19 

 
However, MISO shouldn’t necessarily focus on the low-hanging fruit.  It should also 
consider what will be needed beyond the next five years.  The Wind Vision study has a 
future that targets 20% of U.S. energy coming from wind by 2030 and 35% of U.S. 
energy coming from wind by 2050 (referred to as the “Study Scenario” in the Wind 
Vision Study  and Wind Vision Scenario Viewer).  Using those projections DOEs Wind 
Vision model economically selected wind resources.  In doing so it estimates the 
following wind capacity values for Illinois and Indiana: 
 

STATE Sensitivity Incremental 
Estimated Wind 

Capacity for state 
in 2030 (GW) 

Interpolated 
Incremental Wind 
Capacity for state 

2035 (GW) 

Incremental 
Estimated Wind 

Capacity for state 
in 2040 (GW) 

ILLINOIS Study 
Scenario 16 21.5 27 

INDIANA Study 
Scenario 12 13 14 

 
The wind zones MISO has projected for Illinois and Indiana only accommodate a little 
over 5 GW.  Thus, MISO should be adding more wind zones/capacity to accommodate 
the wind industries economically forecasted development in these states.  

 
 
3. IOWA 

MISO needs to account for wind development beyond what is in the queue for Iowa.  
Moreover, the transmission capacity through Iowa will need to be substantial enough to 
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carry wind resources for Iowa and the states west-northwest of Iowa that will be 
seeking an outlet to the load centers in eastern MISO and PJM.   
 
The Iowa wind zones presented at the June 15th PAC meeting hold approximately 14.5 
GW.  That may meet near term demand but falls short of future demand.  Iowa has 6.4 
GW of operating wind, another 6.4 GW of wind resources in the DPP or negotiating GIAs 
and another 3,000 MW of wind resources in the SPA for Iowa.   That is in-line with the 
US DOE’s Wind Vision study.  The Wind Vision study forecasts that Iowa would add 
another 10 to 15.5 GW of wind capacity (to the 6.4 GW currently in operation) by 2035 
under the various scenarios identified in the table below4.  Therefore, Iowa is in need of 
transmission to move in the range of 17GW to 22GW of wind. 

 

STATE Sensitivity 
Incremental 

Estimated Wind 
Capacity for state 

in 2030 (GW) 

Interpolated 
Incremental Wind 
Capacity for state 

in 2035 (GW) 

Incremental 
Estimated Wind 

Capacity for state 
in 2040 (GW) 

IOWA Low Wind 
Costs 9 10 11 

 Low Fuel 
Costs 15 15.5 16 

 Study 
Scenario 12 15.5 19 

 
The transmission lines in the 2012 MVP Portfolio were sized to move 1,931 MW of wind 
(MVP Report at 19-20, see 2026 Incremental Wind for zones IA-B, IA-F, IA-G, IA-H, IA-I 
and IA-J).  Thus their capacity is near their limit and will need to be expanded upon. 

 
The transmission planned for Iowa will need to have sufficient capacity to deliver the 17 
to 22 GW of Iowa wind as well as the wind resources west and northwest of Iowa.  Wind 
resources in western MISO are not only used to meet RPS requirements in MISO states 
but that will also be needed by the Eastern Interconnect if the US EPAs Clean Power 
Plan moves forward.  Delivery of wind energy from Iowa and other western states to the 
East is further discussed in section 9, below. 

 
 
4. MICHIGAN 

Wind on the Wires previous set of comments on the MTEP17 siting methodology MISO 
stated that the Thumb area of Michigan is nearing capacity and that MISO should 
accommodate further growth in the state, which we see occurring in the middle of the 
state.    

 
The Thumb has resource zones MI-B through MI-F, and they have a 2026 capacity of 2.8 
GW.  Most of the wind development in the state has occurred in the Thumb area, and 

4 Appendix C presents images of the viewer for these two sensitivities. 
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that area is nearly at its capacity.  Michigan has 1.56 GW of active wind generation, 1.7 
GW in the queue (so the amount of wind in the Thumb area is near or exceeding 2.8 
GW)  and another 2.6 GW of wind is in the SPA. 
 
Another zone needs to be added to account for the location of the projects in the SPA.  
In addition, Wind on the Wires does not anticipate zone MI-I will be fully developed 
because this area is a resort area and somewhat dense in population.  Wind on the 
Wires recommends adding a new zone between MI-B and Indiana.  With wind turbines 
being able to operate at lower wind speeds and at higher elevations this area becomes a 
viable location for development, as discussed above.  
 

 
5. WISCONSIN 

Wind on the Wires previous set of comments on the MTEP17 siting methodology 
recommended the addition of a new wind zone in SW WI along the Dubuque to Cardinal 
line, north of WI-B.  MISO’s response was that WI-B is a 500 MW in southwest 
Wisconsin with remaining capacity.  The regulatory process for the Dubuque to Cardinal 
MVP line has not yet started.  Once that line is built we anticipate wind resources in this 
region will increase.  If the Dubuque to Cardinal line becomes oversubscribed, what 
would be the process for adding new MVP zones in Wisconsin? 
 

 
6. MINNESOTA 

The potential wind resource capacity in the wind zones for Minnesota seem to be 
appropriate but there is need for near term transmission capacity expansion to deliver it 
within Minnesota and from Minnesota to eastern load centers.  The MVPs were sized 
for 395MW of MN wind (MVP Report at 19-20, see 2026 Incremental Wind for zones 
MN-E, MN-H, MN-K and MN-L) and their currently is 3,235 MW of active wind, 878 MW 
in the queue and 3583 in the SPA.  Delivery of wind energy from Minnesota and other 
western states to the East is further discussed in section 9, below. 
 

 
7. NORTH DAKOTA and SOUTH DAKOTA 

Wind on the Wires previous set of comments on the MTEP17 siting methodology 
recommended MISO prioritize near term transmission capacity expansion for North 
Dakota and South Dakota.  MISO didn’t directly respond to that recommendation.  
MISOs response was that there are unused wind zones for generation capacity -- not 
addressing the pending transmission constraint.  
 
The current level of wind generating capacity in North Dakota well exceeds the design 
capacity of the MVP lines.  The MVP lines were designed to move 666 MW of wind from 
North Dakota and there is 2,143 MW of active wind generation in the state.  In addition, 
there is 210 MW of wind generation in North Dakota in the queue and 1,856 in the SPA.  
Moreover, the map on slide 24 doesn’t reflect the five projects that entered the SPA in 
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May 2016.  Those projects total 1.3 GW of wind generating capacity.  These projects 
merit a wind zone so sufficient transmission can be planned for North Dakota in the 
overlay process. 
  
Similar to Iowa, MISO needs to account for wind development beyond what is in the 
queue.  The current wind zones have capacity for 5.3 GW , there is 4.2 GW that are 
operating/DPP/SPA and wind developers are indicating an interest in North Dakota that 
is 2 to 3X the capacity of the current wind zones.   The wind resources in North Dakota 
have very high capacity factors that make them beneficial for any state the energy can 
be delivered to and the pending demand for wind in the Eastern Interconnect due to the 
Clean Power Plan.  Moreover, North Dakota has a low population density and public 
acceptance of wind that makes large wind development in the state very likely. 
 
Finally, MISO needs to ensure that sufficient transmission capacity be made available to 
deliver the energy from the wind zones in North Dakota and South Dakota to eastern 
MISO and PJM. 
 
 

8. Prioritize Solar Resources in NAAQS Non-Attainment Areas 
MISO should prioritize the use of solar in ozone non-attainment areas.  Typically, non-
attainment populated areas and solar can readily be installed in brownfield areas, just as 
easy as greenfield sites.  Therefore renewable zones for sola should be established to 
enable transmission into the Louisiana Gulf Coast and Entergy East systems of 
MISO.  Demand growth in Load Resource Zone 9 compels transmission plans to address 
reliability, market efficiency (economic) and upcoming EPA regulations.  Solar in non-
attainment zones provides local, clean energy that should have relatively small 
engineering impacts on the transmission system. 

 
 
9. Increase Transmission Capacity from Western MISO to Eastern MISO and 

PJM 
Based on the discussions above, it is evident that the current MVP lines do not have 
sufficient capacity to carry wind energy from Montana, North Dakota, South Dakota, 
Minnesota, western Wisconsin, and Iowa to load centers in MISO east or in PJM.  Wind 
resources in these states are not only needed to meet RPS requirements in MISO states 
but will also be needed by the Eastern Interconnect if the US EPAs Clean Power Plan 
moves forward.  The transfer of resources from these states across MISO and into PJM is 
supported by the Transfer Analysis presented to the Planning Subcommittee on June 14.  
That presentation identified resources in North Dakota, South Dakota, Minnesota, 
western Wisconsin, Iowa, Illinois, and Missouri as being delivered into PJM.  Thus, Wind 
on the Wires recommends that MISO focus on how to cost effectively deliver wind from 
these states to the east. 
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10. The Overlay Should Provide Wind Diversity and Access a Large Number of 
Wind Zones Across Numerous States  
While the VCE study identified wind locations based on economics, it is imperative to 
develop an overlay that provides diversity.  First, an overlay that enables development 
in multiple states provides the greatest likelihood that a purchaser of wind will have 
multiple bidders and increase their likelihood of getting the optimal price.  Second, an 
overlay that enables development in multiple states minimizes the risk of not having 
sufficient generation.  As with any form of generation, there can be local opposition to 
new generation or transmission.  By fostering slightly excess wind and solar generation 
in multiple states you minimize the potential harm of local opposition preventing some 
generation from coming on-line.  Third, not every transmission line in an overly will be 
placed into operation at the same time.  Some are completed early and some are later 
than planned.  By including a diverse portfolio of transmission lines in the overlay MISO 
will ensure that some transmission lines will come on-line at the time when states will 
be looking for new wind or solar generation.  Fourth, having a wide footprint of wind 
resources reduces system variability due to wind.  Moreover, as wind crosses the MISO 
footprint, a diverse and widespread wind generation footprint makes it is easier to 
manage wind output relative to system constraints.   
 
Wind on the Wires is encouraged that MISO is starting a CPP analysis of the MISO-PJM 
seam and has promised to perform a CPP analysis along the MISO-SPP seam.  Those 
studies should shape inter-RTO demand for MISO wind and solar generation.  Further, if 
those RTOs demand more wind and solar generation than what you’ve identified in the 
siting methodology, MISO should update this study to identify additional wind and solar 
zones. 
   

 
11. Tier 3 Wind May Not be a Good Indicator of Viability 

The June 15th siting methodology presentation to the PAC defines Tier 2 as VCE Zones 
matching projects active in the queue and Tier 3 as VCE Zones matching projects that 
had been withdrawn.  What is unclear is whether the SPA is included in Tear 2 or Tier 3.  
If the SPA projects are not included in Tier 3, then Tier 4 zones should be given a higher 
priority for receiving an overlay that Tier 3 zones.  Tier 3 zones inherently have some 
reason for not moving forward, for example it may have local opposition, or may require 
cost prohibitive network upgrades.   
 
If the SPA is part of Tier 3, then Tier 3 and Tier 4 should be weighted equally.  
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Wind on the Wires requests that you adopt the recommendations contained herein. 

Respectfully submitted on behalf of Wind on the Wires 

_____/s__________________ 
Sean R. Brady 
Wind on the Wires Regional Policy Manager 
312.867.0609 
sbrady@windonthewires.org 

DATED: June 29, 2016 
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State

Total area >= 35% GCF 
80m hub height, circa 

2008 turbine 
technology

(km2)

Total area >= 35% GCF 
110m hub height, 

current 2014 turbine 
technology

(km2)

Total area >= 35% GCF 
140m (110m) hub 
height, near future 
turbine technology 

(km2)

Potential installed 
capacity (MW) >= 35% 
GCF 80m hub height, 

circa 2008 turbine 
technology4

(MW)

Potential installed 
capacity (MW) >= 35% 
GCF 110m hub height, 
current 2014  turbine 

technology5

(MW)

Potential installed 
capacity (MW) >= 35% 
GCF 140m (110m)  hub 

height, near future 
turbine technology6

(MW)

AK7 222,107 654,847 872,964 1,083,882 1,656,763 1,597,524
AL 5 6,646 105,670 25 16,814 193,376
AR 436 71,533 101,482 2,126 180,978 185,713
AZ 349 29,413 104,352 1,703 74,414 190,964
CA 3,283 25,989 57,626 16,019 65,752 105,456
CO 56,220 103,904 125,845 274,353 262,878 230,297
CT 11 1,695 2,723 54 4,287 4,984
DE 30 812 2,389 144 2,053 4,372
FL 0 4,413 83,872 0 11,164 153,485
GA 7 2,682 103,091 35 6,786 188,657
HI7 3,057 6,169 7,383 14,918 15,608 13,511
IA 95,243 121,714 121,718 464,787 307,935 222,744
ID 690 29,195 50,820 3,368 73,863 93,000
IL 26,785 95,897 97,615 130,711 242,620 178,635
IN 8,250 52,915 59,894 40,259 133,875 109,607
KS 181,221 192,051 192,051 884,359 485,889 351,453
KY 0 30,279 70,012 0 76,606 128,123
LA 0 36,689 90,400 0 92,823 165,431
MA 324 3,190 4,287 1,583 8,069 7,846
MD 123 4,055 9,855 598 10,258 18,034
ME 1,002 51,061 62,914 4,889 129,184 115,133
MI 1,778 100,668 109,241 8,677 254,690 199,912
MN 72,746 168,313 168,473 354,998 425,831 308,305
MO 11,889 134,742 140,787 58,020 340,898 257,641
MS 0 17,225 102,883 0 43,578 188,275
MT 140,943 224,102 235,096 687,803 566,977 430,225
NC 451 2,835 56,137 2,201 7,174 102,730
ND 152,106 155,937 155,937 742,276 394,519 285,364
NE 180,608 186,416 186,416 881,369 471,632 341,141
NH 203 4,952 9,043 990 12,528 16,549
NJ 175 1,417 3,563 855 3,584 6,520
NM 69,696 166,799 221,024 340,116 422,000 404,475
NV 313 16,996 68,351 1,526 43,000 125,083
NY 1,334 55,145 69,943 6,508 139,518 127,995
OH 74 43,652 65,089 359 110,439 119,114
OK 80,039 145,448 151,692 390,592 367,984 277,597
OR 1,300 26,273 63,878 6,344 66,472 116,896
PA 180 17,219 50,441 878 43,565 92,306
RI 26 573 605 129 1,451 1,107
SC 114 4,071 53,901 557 10,299 98,638
SD 172,955 184,507 184,791 844,019 466,803 338,168
TN 20 23,846 60,501 99 60,329 110,717
TX 290,664 565,117 579,594 1,418,439 1,429,747 1,060,656
UT 367 22,880 51,231 1,792 57,887 93,752
VA 466 3,770 39,406 2,273 9,539 72,112
VT 265 6,813 12,536 1,292 17,236 22,941
WA 1,309 26,700 53,137 6,386 67,551 97,241
WI 2,502 107,771 111,879 12,208 272,660 204,739
WV 165 2,747 21,506 806 6,950 39,357
WY 86,622 139,342 155,016 422,713 352,535 283,679

Contiguous US 1,643,286 3,420,404 4,628,711 8,019,238 8,653,623 8,470,542
50 US States 1,868,450 4,081,421 5,509,058 9,118,038 10,325,994 10,081,577

4Assumes 4.88 MW/km2 of installed nameplate capacity. 

6 Assumes 1.83 MW/km2 of installed nameplate capacity. 
7 Values for AK and HI future scenarios are modeled at 110m above ground

Estimates of Land Area1 and Wind Energy Potential, by State, for areas 
>= 35% Capacity Factor at 80, 110, and 140m 

3 Turbine capacity densities (MW/km2) were calculated for each turbine technology assuming a horizontal grid measuring 8 rotor diameters by 
8 rotor diameters between turbines. The capacity density  is proportional to the specific power (nameplate electrical generator rating / rotor 
swept area) of the assumed turbine. Thus, capacity density decreases as specific power decreases. Assuming an 8 by 8 rotor diameter spacing, 
the three different turbine technologies assumed here have the resulting capacity densities.  The 2008 turbine technology of 2.0MW and 80m 
rotor diameter with an 8 by 8 rotor spacing produces a capacity density of 4.88MW/km^2. The 2014 turbine technology of 1.6MW and 100m 
rotor diameter with an 8 by 8 rotor spacing produces a capacity density of 2.53MW/km^2. The near future turbine technology of 1.8MW and 
124m rotor diameter with an 8 by 8 rotor spacing produces a capacity density of 1.83MW/km^2. 

2  Excluded lands include protected lands (national parks, wilderness, etc.), incompatible land use (urban, airports, wetland, and water 
features), and other considerations.  See Exclusion Table within this workbook for full listing.

Wind Capacity Potential3

5 Assumes  2.53 MW/km2 of installed nameplate capacity  

These estimates show, for each of the 50 states and the contiguous U.S., the land area with a gross capacity factor (GCF) of 35% and greater. The calculated area illustrates 
wind energy potential that could be possible from development of the “available” land area after exclusions. The “Potential Installed Capacity” shows the potential megawatts 
(MW) of rated capacity that could be installed on the available land area, and the “Annual Generation” shows annual wind energy generation in gigawatt-hours (GWh) that 
could be produced from the installed capacity. AWS Truepower, LLC developed the wind resource data for windNavigator® (http://navigator.awstruewind.com) with a spatial 
resolution of 200 m. NREL produced the estimates of land area and energy potential, including filtering the estimates to exclude areas unlikely to be developed such as 
wilderness areas, parks, urban areas, and water features2 (see Wind Resource Exclusion Table for more detail). Additional data including varying combinations of hub height 
and turbine technology as well as GCF thresholds of 30 and 40% are available for download at the NREL WindProspector website. https://maps.nrel.gov/wind-prospector 

Created February 2015

Land Area >= 35% Gross Capacity Factor

1  NREL's wind potential estimates were based on maps produced by AWS Truepower using their MesoMap® system.
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Note - 50% exclusions are not cumulative.  If an area is non-ridgecrest forest on FS land, it is just excluded at the 50% level one time.

1) Exclude areas of slope > 20% Derived from 90 m national elevation dataset.
6) 100% exclude 3 km surrounding criteria 2-5 (except water) Merged datasets and buffer 3 km

5) 100% exclusion of airfields, urban, wetland and water areas. USGS North America Land Use Land Cover (LULC), version 2.0, 1993; 
ESRI airports and airfields (2006); U.S. Census Urbanized Areas (2000 
and 2003)

10) 50% exclusion of non-ridgecrest forest
Ridge-crest areas defined using a terrain definition script, overlaid with 
USGS LULC data screened for the forest categories.

Other Criteria

8) 50% exclusion of remaining Dept. of Defense lands except
ridgecrests

Military Lands boundary files, internal dataset (2007)

9) 50% exclusion of state forest land, where GIS data is available State/GAP land stewardship data management status 2, from 
Conservation Biology Institute Protected Lands database, 2004

Land Use Criteria

3) 100% exclusion of federal lands designated as park,
wilderness, wilderness study area, national monument, national 
battlefield, recreation area, national conservation area, wildlife 
refuge, wildlife area, wild and scenic river or inventoried roadless 
area.

USGS Federal Lands shapefile, Dec 2005; Inventoried Roadless 
Areas, 2004; BLM Areas of Critical Environmental Concern (2008)

4) 100% exclusion of state and private lands equivalent to criteria
2 and 3, where GIS data is available.

State/GAP land stewardship data management status 1, from 
Conservation Biology Institute Protected Lands database, 2004

7) 50% exclusion of remaining USDA Forest Service (FS) lands
(incl. National Grasslands) except ridgecrests

USGS Federal Lands shapefile, Dec 2005

Wind Resource Exclusions
Criteria for Defining Available Windy Land (numbered in the order they are applied):

Environmental Criteria Data/Comments:
2) 100% exclusion of National Park Service and Fish and Wildlife
Service managed lands

USGS Federal Lands shapefile, Dec 2005
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APPENDIX B 

DOE, Wind Vision: A New Era for Wind Power in the United States, Table ES.1-1 at Exec. Summary xxix 
(March 12, 2015). 
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APPENDIX C 

Images of Wind Vision Study Scenario Viewer comparing “Study Low Fuel (cost)” to “Baseline (2013 
MW) Low Fuel” (top image) and “Study Low Wind (cost)” to “Baseline (2013 MW) Low Fuel” (bottom 
image) for year 2030.  Viewer available at: http://en.openei.org/apps/wv_viewer/# 
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The Top Image is the Wind Vision Study Scenario Viewer comparing “Study [Scenario] Central” future to 
“Baseline (2013 MW) Low Fuel” for 2040. 
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