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A Spatially-Based Planning Tool Designed to Reduce Negative Effects of Development on
the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) in Oklahoma

A Multi-Entity Collaboration to Promote Lesser Prairie-Chicken
Voluntary Habitat Conservation and Prioritized Management Actions
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Lesser Prairie Chickens & Wind Resources
Oklahoma Wind Power Assessment Inifiative - Neural Nefwark Mode!
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Introduction: Oklahoma Is Wind Energy

Caonsidering Oklahoma's capacity, the wind industry represents anaother exciting chapter in the diversification
of our energy production portfalio. Oklahoma has nearly YO0 MW of operational wind generation. Theo
Southwest Power Pool g reqional transmission organization, expects its 8-state region to produce 8 500 WY
ofwind power, with maore than half coming from Oklahoma, between 2020 and 2025,

4,250 MW /12 YEARS = 354.16 MW / YEAR
4,250 MW /17 YEARS = 250 MW / YEAR

U.5. wind Energy Projects - Oklahoma
(As of 09/20/2002)

State: |Oklah|:|ma |

Power Capacity - Existing projects (MW 659
FPower Capacity - Projects under construction

141.9
N E
Rank In Us (by Existing Capacity): 10
Rank In US (by Potential Capacity): a8
Potential Capacity (in MW 82700

Annual Energy (in billion kWwh: 725




4,250 MW /12 YEARS = 354.16 MW / YEAR
4,250 MW /17 YEARS = 250 MW / YEAR

ANNUALLY:
Assuming 2.0 MW turbines = 177.08 to 125 turbines per year

Using the example relative density (191.99 acres/turbine)
from 2 km buffer of turbines =
33,997.5892 to 23,998.7/5 acres per year

Relative density of current wind farms with >= 11 turbines, throughout the historic range
of the LPC have a range of:
132.7 acres per turbine to 716.11 acres per turbine
Average = 344.91 acres per turbine

TOTAL PROJECTIONS:
4250 MW / 2.0 MW turbines = 2,125 total turbines
191.99 acres / turbine x 2,125 turbines = 407,978.75 total acres

HOWEVER, for Oklahoma,
U.S. DOE (JULY 2008; 20% Wind Energy by 2030)
projects more, >10 GW (>10,000 MW) by 2018



For Oklahoma, U.S. DOE
(JULY 2008; 20% Wind Energy by 2030)
projects >10 GW (>10,000 MW) by 2018
10,000 MW / 2.0 MW turbines = 5,000 turbines
5,000 turbines x 132.7 acres / turbine = 663,500 acres

5,000 turbines x 344.91 acres / turbine = 1,724,550 acres
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Figure 4. Illustration of the eight binary grids that are added to produce the final

ranking grid.
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Within Historic
Range

- Historic range houndary for LEPC,

- Addresses geographic area for expansion,

- This factor gives greater value to any habitat typewithin the historic range,
- Range boundary developed by the LPCTWG and extended further into
Colorado per requests of the Colorado Division of Wildlife (to better
ErCompass historic range).




Within
Current Fange

10

- Current range houndary encampasses known ek locations in
addition to some individual bird sightings.

- Addresses geographic area of ocourrence.

- Thiz factor gives greater value to any habitat typewithin the current range.
The purpose iz that development/disturbance anywhere in this range,
regardless of habitat suitability, has greater potential to affect LEPC than
areas mutside the range

- Range boundary was derived from the boundary developed by the LPCTWG
and edited (extended) to incorporate recently identified areas of ocourrence
(individuals and leks) and corridors connecting those areas.




Within S-tnile
Buffer of Lek

10

- Areawith 5-miles of 1el. Buffers arebased on point data of lek
locations.

- Addresses concertrated occurrence and vital habitat.

- Lebe affer size based on recotrrnendations of the U8, Fish and Wildlife
mervice regarding placernert of wind turbines relative to lek locations
(Ilanwille 2004,

- LeWlocations provided by Okdahorna Department of Wildlife Conservation
and the Sutton Awian Fesearch Center All 1eks were sited between 1996 and
1998 (0D,




Suitable] 3/
Potentially
SuitablsPE)
Habitat

140

- any of the following landcover types:

Mized-grass prairie [5)
Tallgrass prairie { 3)
sandhills pratrie (5
shortgrass pratrie (3)
sandsage(5)

shinnery ()

Wet Weadow (5
Fastern Fed Cedar (P3)
Mezquite( P
Conservation Feserve Program (CRP) land planted to grass
practice(P5)

- Addresses habitat types
- Buitable habitat classes are derived from multiple publications.




Cotre Hahitat
Patch

140

- Patches of Suitable (3) of Potentially Suitable (P3) habitat that are:
1y either = 2,000hain area or 500ha - 2,000ha in area and no tnare
than 10km from another patch of at least S00ha (i.e, patches with
high connectivity), 2) at least 1600m wide(about 1 mile), and 3)
contain gaps of unsuitable habitat no wider tha 450m (abowt 0.25
roile). Suitable and potentially suitable hahitats are az listed above
except CRP whichis excluded because CRP is considered

temporary hahitat.

- Addresses suitable hahitat patch size (fagmentation) and ustaposition
citetia

- Core Hahitat always ocours within Core Buffer Habitat so it will
autornatically recerve 1 additional point.

- CoreHahitat does not nclude patches of suttable habitat <500ha

- Thesethresholds arebased on Hagen et al. 2004,

- meeattached Iethods for detalled description of Core Habitat,




Core Buffer
Hahitat

140

- Areas of 2,025ha in which there is at = 810ha (40%; of Swtable (5
or Potentially Switable (PS) habitat, 810ha of cropland (including
pasture), <50ha of woodland (upland and ripartan types not
inchuding mesquite o eastern red ceda), and no whan/suburba
developrient or major roads (e g, state highways, interstates,
fresways, secondary roads such as county roads nat included).
suitable and potertially suitable habitats areas tsted ghove

- Addresses landscape cotnposttion criteria,

- This factor gives greater walue to areas with appropriate landscape matriz
criteria.

- Core Buffer Habitat does not incorporate patch size (just cotnposttion of the
area) and includes suitable and non-suitable hahitat (escept for major roads
and developed areas).

- Thesethresholds arebased on The LERPC Conservation nitiative (2003)
and the LECP Interstate Wotking Group (LPCTWG) recommendations.

- 2ee atached Wethods for detailed description of Core Buffer Habitat,
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Wifthin 2-lom
tuffer of Land
Mataged for
LEPC habitat

10

- d-lem buffer of palygon boundaries of lands cumrently managed for
LEPC-suitahle habitat conditions. These lands ocour within and
outside the current range boundary.

- Buffer size based on published 2-lam effect radims of wind horbines on LEPC
(Hagen et al. 2004; same buffer size vsed for wind turhine awoidance buffer,
below).

- Includes lands that are managed by both govertment agencies and private
non-for-profit conservation groups (e g, The Nature Conservancy).
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Outzide 1110 - Area miside any combination of the following buffered areas of - Addresses avoidance caused by oil and mas, vertical structures, androads.
Ayoided avoided struchres: - This factor detracts vatue from any habitat within the buffered area.
Structure Buffer o Oilfgas well head - areawithin a (. 18lan tuffer applied to | - Oilfgas buffer size based on Pitman etal 2005,
point location data for oil and gas wells. - Electric transmission line buffer size based on Pruett et al. in press. (Pitman
s  Electric transmission lines - area within a 0.50 km tuffer | et al 2005 states 0. 37kam).
applied to line location data. - Wind turbitie buffer size based on swggestion of Hagen etal 2004 (Robel e
o Wind turbirie - area within a 2l tuffer applied to point al 2004 suggests 1. 6k,
location data - Werticals structure buffer size qssumed to be same as transmission line,
o Other vertical structures — area within 0,50k buffer o point | - Foad buffer sizes based on Pitroan 2005
location data.
» Roads -areawithin a 078kn buffer of major roads (e.g,
highways, interstates). Applied to line location data for
roads,
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Non-scalable costs ($358.57):
Start-up ($7.27/acre)

Management / Overhead
($351.30/acre)
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Scalable Costs ($3385.96)

Tahle 6. Scalable Cost Matrix For An Entirely Class § Area

Variables Mitigation Matrix Componemt  Equations for Year 1 Equations for Year 2, 3, ..., 12 Year! Year?d = ... Year 12
A Density (birds /square milg) 10 current year B/640 10 0.7 ... {1. 1567
B Density (birds facre) ASE40 current year D/ C 0.015625 0045787 ... 0.017432
Hypothetical Froject Area
c Affected (acres) [ c 15,000.0 15,0000 ... 1.3,000.0
Criginal Fopudation Size 1%
D growth) current year Z*B D - E + Firom previous year 234 .38 23872 ... 261,48
c Popuiation Mortaity (0.436) current year D *0.436 current year 0 *0.436 10219 10327 ... f14.01
F Fopulstion Recruitment (0.446) current year D *(.448 current year O *(0.446 104,53 {05.38 | ... {16.62
sum across F starting year i fo
G Cumuiztive Recrutment current year F current year {04 53 29049 ... 1,325.72
Cumuiative Recrutment +
H Criginal Fopulation current year G + 0 currentyear G +year 1 D 33891 444 45| .. 1,960.09
starting year 5, use 1/8
adjustment factor (0.123); add
{ Adjustment Factor 1/8 per Year - /8 each yearup toyear 12 - o 1.00
Recovering Fopulation
J Adjustment - starting year 3, current year F */ - = - {16.62
starting year 3, current year G +
K Final Adjusted Fopuwiation - year 1 D -current yesrJ - = - 144347
L Mitigation Acres Needed current year H/EB current year K/ year 1 B 21,890.0 20,4469 ... 92 3821
M Mgmt. Agreement Acres (40%) current year L *0.4 current year L *0.4 8,676.0 11,3788 ... 36,9528
Mgmit. Agreement Cost per Acre
W (5143.19) current year M*5143.19 | currentyear M *5143.19 51,242 316.44 51,629 32464 | ... 55,291, 278.53
o) Cons. Easement Acres (20%) current year L *0.2 current year L *0.2 43380 2,689.4 | ... 18,476.4
Cons. Easement Costper Acre
F (432 .50 current year O *5492 .50 | current year O *5492.50 2, 136,465.00 F2802019.65 | ... &9, 099,639.21
Fee Title Acquisition Acres
o (40%) currentyear L *0.4 current year L *0.4 8,676.0 11,3788 ... 36,9528
Fee Title Acquisition Costper
R Acre (§985.00) current year & *5§985.00 | current year @ *5985.00 £8,545,860.00 £11,208 07860 ... £36,398 556.82
Hypothetical Froject Cost per
3 Acre currentyear T/C current year T/year 1 C £794.98 S1,04263 | ... £3,385.96
T Total Cost currentyesriN + P+ Q currentyear i+ P+ & 511,924 641 .44 515,639 422 89 550,789 474 .56
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Welcome to the Oklahoma
agricultural land value website!

Except for the Oklahoma comparisons with U, S, land values, all information displayed is based on
actual land sale data provided by the Farm Credit Services (FCS) offices throughout Oklahoma.
Approximately 60,000 sales in the data base occurred from 1971 through 2006,

Every attempt has been made to present information that is useful and/or interesting while also
providing reliable information. The information is summarized in several different ways in the links
located to the left of this text.

There are statewide statistics, regional comparisons, and county summaries. All information is
presented in chart and/or tabular form. For those desiring to print tables or charts, choose the
printer-friendly version by clicking on “Print this page” button.

Only tracts 40 acres in size or larger selling for $3,000 per acre or less are included in the averages.
Per acre values shown for cropland and pasture are the averages of tracts having 85%+ cropland
and pasture, respectively. Because of unavoidable data collection difficulties, relatively less land sale
data is available for 1995 and 1996, As a result, caution is advised when analyzing land patterns and
trends during this timeframe.

As you review this website, if there is a suggestion for alternative ways to present the information,
please let us know.

We would like to thank the Farm Credit Services offices throughout Oklahorma
for their valued cooperation and assistance with our educational efforts,

&l Farm Credit Services




www.wildlifedepartment.com/lepcdevelpmentplanning.htm

Home Instructions GIS Files Maps Google Earth Files

Welcome to the ODWC Lesser Prairie Chicken Development Planning webpage.

The products served on this page collectively comprise A Spatially-Based Planning Tool Designed to Reduce Negative Effects of Development on the Lesser
Prairie-Chicken (Tympanuchus pallidicinctus) in Oklahoma

This tool is the result of a Multi-Entity Collaboration to Promote Lesser Prairie-Chicken Voluntary Habitat Conservation and Prioritized Management Actions
and was developed by the following partners:
Oklahoma Department of Wildlife Conservation, U. S. Fish and Wildlife Service, Playa Lakes Joint Venture, The Nature Conservancy, George Miksch Sutton
Avian Research Center, Oklahoma State University, and Office of the Oklahoma Secretary of Environment.
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DISCLAIMERS

Before downloading or using any of the model outputs, users should first read and understand the Model Description (available here) for a detailed description of the
model, including how it was created, its intended uses. and detailed instructions in how to use the model outputs.

The Oklahoma Lesser Prairie-Chicken Spatial Planning Tool (OLEPCSPT 2010) is a spatially explicit model designed to assist development planning by avoiding, minimizing and mitigating negative effects of
development on the lesser prairie-chicken in Oklahoma. The model and all associated products are specific to the lesser prairie-chicken and Oklahoma.

It is extremely important to understand that the Oklahoma Lesser Prairie-Chicken Spatial Planning Tool does not address, or attempt to address, any other potential concerns to natural
resources within the modeled area except the LEPC. There may be additional natural resource concerns (e.g.. public conservation lands. rare or sensitive habitats, state species of concern, federally
listed species, and others) within the area that was modeled requiring developer’s consideration and evaluation to ensure compliance with appropriate state and federal laws and ongoing conservation
initiatives. Some sources for additional spatial tools and wildlife planning resources are located here (link to additional resources). If any uncertainty exists regarding potential for effects to natural resources,
the appropriate state or federal authority should be contacted.

Ultimately, it is the responsibility of those involved with the planning, design, construction, operation and maintenance of proposed developments to complete all appropriate assessments, determine the
likelihood of effecting natural resources, and pursue the appropriate course(s) of action in coordination with the appropriate statutory authority for a given resource.

The products on this Web page are valid through 01 April 2011, and updates will be made to the model and outputs on or before March 1, 2011. We anticipate having additional data available later
this spring and will update the model accordingly.
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| Where Wind Energy Could Go and Have Reduced or No Effect on Lesser Prairie-Chicken Conservation : -----
This map uses a criteria of wind class 3 or greater from the Oklahoma Wind Power Initiative's wind potential |
neural network model, lesser prairie-chicken (LEPC) model rank 3 or less, and a contiguous area of 5,000 acres I
or more to show representative areas that are of the highest wind energy importance, lowest LEPC model importance and |
are of sufficient contiguous acreage to be a feasible commercial wind energy development. |
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/ Oklahoma Lesser Prairie-Chicken Spatial Planning Tool\

Where Wind Energy Could Go and Have Reduced or No Effect on Lesser Prairie-Chicken Conservation

This map uses a criteria of wind class 3 or greater from the U.S. Department of Energy National Renewable Energy Laboratory's 50
meter Annual Wind Power model, lesser prairie-chicken (LEPC) model rank 3 or less, and a contiguous area of 5,000 acres or
more to show representative areas that are of the highest wind energy imporiance, lowest LEPC model importance and
are of sufficient contiguous acreage to be a feasible commercial wind energy development.
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