
 

 

 

Martha Williams, Principal Deputy Director     April 28, 2021 
Amy Lueders, Southwest Regional Director 
Arlington, Texas Ecological Services office 
U.S. Fish and Wildlife Service        
 
Submitted via email: martha_williams@fws.gov, amy_lueders@fws.gov, arles@fws.gov 
  
Re:  Impending 12-month finding for the lesser prairie chicken and reliance on a conservation 
agreement managed by the Western Association of Fish and Wildlife Agencies.  

 

Dear Principal Deputy Director Williams and Regional Director Lueders, 

 This letter is to call your attention to and explain the implications of the astounding 
revelations of mismanagement on the part of the Western Association of Fish and Wildlife 
Agencies (WAFWA) in implementing its Range-Wide Oil and Gas Candidate Conservation 
Agreement with Assurances for the Lesser Prairie-Chicken (CCAA).1  The mismanagement 
resulted in the lesser prairie chicken losing significant swathes of habitat and continuing on its 
slide toward extinction.  These revelations add to the urgency of protecting the lesser prairie 
chicken as endangered and ensuring, after it is listed, that its remaining habitat becomes fully 
protected.   

Please consider our information and analysis in your upcoming 12-month finding on 
listing the lesser prairie chicken under the authority of the Endangered Species Act.  The bulk of 
this letter, in addition to extensive other information in the U.S. Fish and Wildlife Service’s 
possession, provides strong support for listing the lesser prairie chicken as an endangered species 
throughout its range and designating critical habitat for the bird everywhere that it currently lives 
and in unoccupied habitats that can serve as connecting corridors. 

We also request on the basis of our information and analysis that the Service rescind and 
nullify the CCAA, refrain from approving a new one for the same entities that botched 
conservation under the existing CCAA, and refrain also from granting them any permit allowing 
‘take’ of lesser prairie chickens after the lesser prairie chicken is listed – neither ‘take’ under 
authority of Endangered Species Act section 4(d) which applies to threatened species solely, nor 
under section 10(a)(1)(b) which applies to both threatened and endangered species and that 
would be accompanied by a habitat conservation plan (HCP).  Such a habitat conservation plan 

 
1 This letter’s frequent reference to the 2014 Range-Wide Oil and Gas Candidate Conservation Agreement with 
Assurances for the Lesser Prairie-Chicken (CCAA) is encumbered by the unavailability of that document for public 
review.  The CCAA is not posted on WAFWA’s website nor on Fish and Wildlife Service’s lesser prairie chicken 
webpage despite that its terms are reported to last to the year 2044.  In lieu of examining the CCAA directly, we 
read of some of its provisions through a 2019 audit of WAFWA’s implementation of the CCAA that is available in 
redacted form, and through WAFWA’s posted response to the audit.  The audit and the response comprise 
Appendices A & B, respectively, following this letter. 
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would be based on the template of the failing CCAA program, with some cosmetic 
modifications, and would continue to facilitate and cloak in secrecy the ongoing unmitigated 
destruction of the lesser prairie chicken’s habitat.   

We realize of course that the favorable provisions for industry and landowners extended 
by candidate conservation agreements with assurances are intended to remain in place.  But this 
is an extraordinary case involving not just innocent mistakes but a multi-year dereliction of 
responsibilities that had been freely undertaken – a dereliction which grew the assets of 
WAFWA through depriving the lesser prairie chicken of habitat in the southern Great Plains.  
The routine and ongoing violation of the CCAA’s conservation pledges coupled with WAFWA’s 
egregious mismanagement of funds weighs heavily for nullifying these assurances. 

In 2014, at the outset of the short-lived listing of the lesser prairie chicken as a threatened 
species, the Service issued an Endangered Species Act 4(d) special rule that provided that “take 
incidental to activities conducted by a participant enrolled in, and operating in compliance with, 
the Lesser Prairie-Chicken Interstate Working Group’s Lesser Prairie-Chicken Range-Wide 
Conservation Plan (rangewide plan) will not be prohibited.”2  We demonstrate in the pages to 
follow that, through WAFWA’s mismanagement, none of the participants enrolled in that range-
wide plan and the CCAA were operating in compliance with the range-wide plan.  (Between 
2014 and early 2019, it is conceivable that the participating oil and gas companies were unaware 
that they were not in compliance.  From July 10, 2019 onward, when an audit of the program 
exposed that non-compliance, they had every reason to know.)  ‘Take’ of prairie chickens by oil 
and gas development was not and is not lawful because that critical provision of the 4(d) rule – 
compliance with the range-wide plan – has not been fulfilled.  Formally nullifying the 
applicability of the assurances that allowed and continue to allow ‘take’ is the right next-step to 
rectify this situation. 

Nevertheless, if you do proceed in re-approving the current CCAA, revising it, or 
establishing an HCP for oil and gas companies, please evaluate the impacts in an environmental 
impact statement that addresses the information and perspectives that we provide in this letter, 
and other pertinent information, pursuant to the National Environmental Policy Act. 

 The Center for Biological is a non-profit conservation organization with 1.7 million 
members and supporters, some of whom live near habitat for the lesser prairie chicken and a not-
insignificant number of whom, when they have such opportunities, travel to the habitats of lesser 
prairie chickens in order to observe, listen to and enjoy the presence of these fascinating birds.  
The Center for Biological Diversity is dedicated to protecting and restoring endangered species 
and natural ecosystems.  We have long been concerned about the plight of the lesser prairie 
chicken and its southern Great Plains ecosystem.  In 1995, our predecessor organization 
Biodiversity Legal Foundation petitioned the Fish and Wildlife Service to list the lesser prairie 
chicken as a threatened species.  In the intervening 26 years we have repeatedly gone to court to 
seek protection for the lesser prairie chicken.  And in 2016, with our partners WildEarth 
Guardians and Defenders of Wildlife, we submitted to the Service a petition seeking an 
endangered listing for three distinct population segments of the lesser prairie chicken including 
two that we requested be listed on an (expedited) emergency basis. 

 
2 79 Fed Reg 20074 (April 10, 2014). 
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Had the Service acted expeditiously on our original petition, and even if it had acted on 
our second petition, there is no doubt that the lesser prairie chicken would enjoy a greater 
distribution, higher overall numbers, and more genetic diversity than it does today.  We implore 
the Service not to again disregard the lesser prairie chicken’s worsening plight and not to 
disregard WAFWA’s lack of adherence to its previous pledges to conserve the bird such that it 
would not need federal protection.  In fact, WAFWA’s conduct is so antithetical to its promises – 
and the oil and gas corporations that participate in their lesser prairie chicken compensatory 
mitigation program are complicit – as to justify the Service rescinding and nullifying the 
CCAA’s assurances to industry, which is what you should do.   

As quickly as possible, the Service should list the lesser prairie chicken as an endangered 
species and designate its critical habitat throughout the entirety of its occupied range as well as in 
unoccupied range needed for connectivity between existing populations.   

Such a listing can be expedited – and the prospects for lesser prairie chicken recovery can 
be enhanced – through the Service entirely refraining from expending any additional resources 
on the issuance of any section 10(a)(1)(b) permit allowing ‘take,’ at least until finalization of a 
recovery plan that can set standards to ensure that such permits are consistent with recovery.  At 
no point should WAFWA or the oil and gas companies that signed up for the CCAA or its 2013 
predecessor the Lesser Prairie-Chicken Range-wide Conservation Plan, be granted any such 
permit.  In order to implement such a ban, and because the identity of participating oil and gas 
companies may be shielded by WAFWA,3 no revised CCAA or habitat conservation plan should 
be developed or approved that allows ‘take’ of lesser prairie chickens or development of their 
habitat through seeking, extracting, transporting or refining oil or gas. 
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3 Van Pelt, W.E., S. Kyle, J. Pitman, D. Klute, G. Beauprez, D. Schoeling, A. Janus, J. Haufler. 2013. The Lesser 
Prairie-Chicken Range-wide Conservation Plan. Western Association of Fish and Wildlife Agencies. Cheyenne, 
Wyoming; pp. 125, 195. 
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Introduction:  Audit reveals that the Western Association of Fish and Wildlife Agencies 
abused the purpose and violated the terms of the Candidate Conservation Agreement with 
Assurances and the Range-wide Conservation Plan. 

 

The 2019 audit (Appendix A) of the Range-Wide Oil and Gas Candidate Conservation 
Agreement with Assurances for the Lesser Prairie-Chicken (CCAA), a program of the Western 
Association of Fish and Wildlife Agencies (WAFWA), showed it to be a shambolic house of 
cards and WAFWA’s management of it to be self-dealing.  The program serves to justify the oil 
and gas industry’s ongoing destruction of lesser prairie chicken habitat through, supposedly, 
restoring and enhancing habitat elsewhere.  The reality was and is far different.  Among other 
findings, the audit found: 

 WAFWA does not have a well-articulated conservation strategy and does not 
properly track its progress; 

 the design of the program is overly complicated leading to a lack of understanding 
of the relationship between impacts and mitigation; 
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 It is unclear if the effort was effective at reducing the threats to the lesser prairie 
chicken; 

 WAFWA should have triggered the adaptive management plan because of the 
lack of progress on the conservation objectives; and, 

 The program as currently operated and funded does not provide a net gain in 
conservation.4 
 

As damning as these and other findings of the audit are, the reality for the prairie chicken has 
actually been worse than the audit reveals.  And the bird’s plight will worsen further if the 
current or a revised CCAA on behalf of the oil and gas industry serves to again substitute for a 
listing, or if the listing occurs but a habitat conservation plan and associated ‘take’ permit under 
Endangered Species Act sections 4(d) or 10(a)(1)(b) is issued to WAFWA, its associated 
501(c)(4)-chartered organization WAFWA Species Restoration Fund (SRF), or any other 
representative for oil and gas corporations. 

 In the sections to follow we detail the failings of WAFWA’s implementation of the 
CCAA and its underlying and preceding Lesser Prairie-Chicken Range-wide Conservation Plan, 
set up to benefit participating oil and gas companies.  There are several reasons that these details 
are important at the present juncture.  Not least is the legerdemain underway whereby the 
substantial unmitigated losses of lesser prairie chicken habitat that have occurred ever since 2013 
will be ignored even as WAFWA seeks to divest itself of responsibility to conserve the small 
amount of acreage that is actually managed to at least some degree for conservation of the lesser 
prairie chicken.  Ignoring the losses would facilitate additional habitat destruction in the years 
and decades to come.  And even though the acreage conserved thus far is small, the effect of 
eliminating it as WAFWA intends, would be a big blow to this highly imperiled bird.   

WAFWA does not make it easy to follow the progress of its lesser prairie chicken 
program to ascertain the actual plight of the bird and trends in its habitat, in part at least, as made 
clear in the audit, because they themselves don’t really know much of what is occurring out on 
the prairie.  Moreover, the nominally separate organization set up and run by WAFWA, and 
whose assets WAFWA conflates with its own,5 SRF, holds the permit for the CCAA and is even 
more opaque than its parent organization.  Nevertheless, the audit that WAFWA itself 
commissioned, even though only posted with redactions, and WAFWA’s posted response to the 
audit (Appendix B), shed additional light.  They reveal some of what has gone wrong, and that is 
substantial.  More ominously, the audit and the response also hint at worse wrong-doing and 
more harm to the lesser prairie chicken hidden under the redactor’s black bar and concealed by 
some “adversarial” WAFWA employees who were “significantly less forthcoming with 
information” than their colleagues.6  

 

 
4 Dr. Ben Guillon, CFA, “Audit of the Lesser Prairie Chicken Mitigation Framework,” Conservation Investment 
Management, Castle Rock, Colorado (July 10, 2019); p. 4.  Redacted version of audit included in: Western 
Association of Fish and Wildlife Agencies, WAFWA Species Restoration Fund and Acting Director Chris Moore, 
2019 Annual Report for the Range-wide Oil and Gas Candidate Conservation Agreement with Assurances for the 
Lesser Prairie-Chicken, submitted to the U.S. Fish and Wildlife Service on April 20, 2020.  
5 Guillon (2019), p. 14. 
6 Guillon (2019), p. 11. 
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I.  Actual lesser prairie chicken habitat conserved pursuant to the CCAA and the Lesser 
Prairie-Chicken Range-wide Conservation Plan is much less than the below-target acreage 
that WAFWA reports. 

 

WAFWA states that 17,602 acres of restoration was completed from 2014 – 2,019 as 
mitigation for development of lesser prairie chicken habitat,7 comprising less than 2% of the 
acreage that the 2013 Lesser Prairie-Chicken Range-wide Conservation Plan pledged to restore 
over a ten-year period.8   

WAFWA also states that “17,478 acres [have been] impacted by mitigated development 
since 2014,”9 amounting to a reassuring-sounding 124-acre positive difference between the acres 
“restored” and those that were “impacted.”  However, this sanguine comparison is undercut by 
other admissions demonstrating that this set of figures greatly overestimates actual restoration 
and tragically underestimates actual development.  We impeach the veracity of that 17,478-acre 
figure said to be subject to development impacts in Section II of this letter; in the remainder of 
this Section I, we explain why far less than 17,602 acres were actually effectively restored for 
habitability by the lesser prairie chicken.  

WAFWA also asserts that in addition to restoring 17,602 acres, its program also 
remediated 2,008 acres, which is less than 8% of the acreage that the Lesser Prairie-Chicken 
Range-wide Conservation Plan pledged to remediate over ten years – i.e. by September 2023.10  
Remediation requires that “[a]ll structures must be removed from the site (e.g. tank batteries, 
pump jacks, turbines, etc.)” and “the direct footprint of the remediate development must be 
reseeded with native vegetation.”11  Accomplished in the right places and on a sufficient scale – 
and more on that from a growing body of science in Section IV, subsection B – such remediation 
provides a real benefit for the lesser prairie chicken.  Notably, however, 2,008 acres consists of 
little more than three square miles, and it is questionable whether those 2,008 acres were 
strategically located for lesser prairie chicken survival and recovery.   

 

A.  Generation of phantom restoration credits. 

WAFWA’s response to the audit includes a remarkable admission, elaborated upon in a 
footnote to a workgroup’s candid discussion, that “restoration” credits are generated in the 
program disproportionate to the quantity of actual restoration occurring on the ground and even 
in response to no restoration whatsoever.  In other words, the CCAA is faking restoration: 

The mitigation framework includes habitat already existing before enrollment in the 
program as “enhanced” immediately upon enrollment, and therefore immediately 
available as mitigation credits, plus any future, actual on-the ground enhancement 

 
7 WAFWA, SRF & Moore (2020), p. 11 (table 8). 
8 ICF. 2020. Range-Wide Oil and Gas Candidate Conservation Agreement with Assurances Realignment Phase 1 
Findings and Recommendations. December. Final. (ICF 00659.19.) Golden, Colorado. Prepared for Western 
Association of Fish and Wildlife Agencies, Boise, Idaho; p. 3-6. 
9 WAFWA, SRF & Moore (2020), p. 3, table 1. 
10 ICF (2020), p. 3-6. 
11 Van Pelt et al (2013), p. 204. 
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provided by changing land management. For example (note offset multiplier has been 
removed from equation for simplicity within this example):  

o 100 acres enrolled in the program for conservation has an existing habitat 
quality score of 0.5 upon enrollment.  

o The current mitigation framework awards 50 credits immediately.  
o If habitat quality increases in future years due to improved management (for 

example, to 0.7) the property is given credits based upon the entire value (0.7) as opposed 
to only counting the uplift (0.2). 

The result is that credits generated are inflated relative to the conservation uplift 
provided to the LPC.12  

 

If the Service is to proceed in accepting the present CCAA, revising it, or issuing an HCP 
and associated ‘take’ permit, you should recalculate the acreage that was actually restored since 
September 2013 when the Lesser Prairie-Chicken Range-wide Conservation Plan was 
approved.  You should not accept results from a formula that WAFWA’s own workgroup 
including its industry participants understand clearly gave them the leeway to destroy more 
habitat in exchange for phantom restoration.  This aspect of the program, they wrote, 
“overestimates conservation benefits to the LPC because it does not consider the concept of 
‘additionality’9 and therefore may fail to address primary threat of habitat loss and fragmentation 
to LPC (i.e., credits generated to sufficiently offset impacts while the net result is loss of LPC 
habitat).”13 

 

B.  Harmful removal of shinnery oak counted as restoration. 

The same workgroup helpfully explained in another footnote another reason to disbelieve 
WAFWA’s public claim that 17,602 acres had been restored for the lesser prairie chicken since 
2014: 

WAFWA has counted thinning shinnery oak as restoration to date (about 40% of total 
restoration, or ~8,000 acres). USFWS views shinnery oak thinning as a practice to alter 
vegetative composition to maximize habitat suitability (i.e., enhancement). Although it 
comprises lower quality habitat, landscapes with high percentages of shinnery oak do not 
preclude use by LPC. These spaces are already being used by the species so thinning the 
shinnery oak is not a restoration action.14     

 

WAFWA was aware of the importance of shinnery oaks to lesser prairie chickens from the 
outset; its 2013 Lesser Prairie-Chicken Range-wide Conservation Plan states as follows:  

Shrubs and shinnery oak have been reported to be used for shade in summer (Copelin 
1963, Donaldson 1969, Bell 2005 Larsson et al. 2012) for thermoregulation during high 
temperatures (Bell et al. 2010, Larsson et al. 2012), not only for broods, but for adults as 
well. At higher temperatures, LPC broods in New Mexico selected locations with more 

 
12 ICF (2020), Appendix C, p. 7 of 10, footnote 9. 
13 ICF (2020), Appendix C, p. 7 of 10. 
14 ICF (2020), Appendix C, p. 9 of 10, footnote 10. 
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overhead cover and taller plant heights (Bell et al. 2010). There was also evidence that 
sand shinnery oak was preferred habitat irrespective of temperature (Bell et al. 2010) . . . 
Sand shinnery oak provides leaves, catkins, acorns, and insect galls as seasonal food 
resources. Pirius (2011) and Boal and Pirius (2012) described overwinter habitat use in 
sand shinnery oak ecosystems in west Texas, and found that birds in this location selected 
for grasslands mixed with sand shinnery oak while not selecting for sand sagebrush-
dominated areas, whether these had grasses present or not. 15 

 

A 2017 study (Appendix C) describes shinnery oak as “critical to conservation of some 
populations of prairie chickens,”16 but makes this characterization on the basis of five other 
studies dating from 1991 through 2012 – information that WAFWA had access to in 2013.  Yet, 
in the almost-eight intervening years, WAFWA has incentivized the destruction of this shrub-
like tree used by lesser prairie chickens for shade and accompanying thermoregulation, as well as 
for food, and credited it to restoration.  Even without accounting for that destruction – and the 
Service should account for that and should require mitigation in any revision of the CCAA or an 
HCP – when one subtracts those 8,000-or-so acres from the 17,602 acres supposedly restored, it 
turns out the “restored” land is less than 10,000 acres.  But refer again to the admission in 
subsection A, above, regarding “restoration” that occurred automatically through enrollment, and 
“restoration” that claimed credit for pre-enrollment conditions of the property.  With those 
sleights-of-hand in mind, it is clear that the less-than-10,000-acres that might still be claimed as 
restored would in fact have comprised far less acreage actually restored. 

 

C.  Mitigation largely consists of lighter livestock grazing that, because it also helps sustain long-
term use, would have occurred on some enrolled properties even without payments. 

 As shown in subsections A and B above, some 8,000 acres of claimed restoration consist 
of destructive shinnery oak removal, while other acres are credited as restored through a shifting 
baseline and not on-the-ground restoration.  What about the unenumerated remainder? 

The overwhelming majority of the remaining enrolled acreage provides mitigation 
through setting livestock grazing levels, as well as undertaking range-management actions, that 
in many instances would have been set or undertaken without payments.  Mitigation payments 
are intended to pay, among other covered expenses, for “100% [of the] cost for prescribed 
grazing”17 which instead of grazing the vegetation down to a low stubble-height or even to dirt, 
leaves cover for lesser prairie chickens.  The Lesser Prairie-Chicken Range-wide Conservation 
Plan assumed that just “5-10% of management contracts would contain a restoration practice”18 
– leaving 90% to 95% of enrolled properties to provide mitigation solely through the forbearance 
of leaving some grass for the lesser prairie chicken.  However, leaving several inches of standing 

 
15 Van Pelt et al (2013), pp. 16-17. 
16 Fuhlendorf, S.D., T.J. Hovick, R.D. Elmore, A.M. Tanner, D.M. Engle, C.A. Davis. 2017. A hierarchical 
perspective to woody plant encroachment for conservation of prairie-chickens. Rangeland Ecology & Management 
70:9–14. 
17 Van Pelt et al (2013), p. 219. 
18 Van Pelt et al (2013), p. 220. 
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grass after seasonal grazing is a practice that some ranchers employ in order to prevent erosion 
and the concomitant loss of soil which would lower the grazing capacities of their lands.   

In the cases of the five to ten percent of properties that do include a management practice, 
those practices in large part consist of “mechanical brush management,” the expenses of which 
are also 100% covered by the payments.19  Yet, some ranchers employ such actions to remove 
woody vegetation because it opens up more land for grass to grow.  Not surprisingly, many are 
willing to receive money for management they would have employed anyway, given that the 
“activity benefits both the chicken and the grazing,”20 in the words of a WAFWA workgroup 
responding to the audit with a proposal that appears in this regard identical to the present 
arrangement.  For example, the 2019 annual report states that “a total of 803 acres of restoration 
were contracted through mesquite and cedar removal.21 

Payments for mesquite removal, though not immediately destructive as are payments for 
shinnery oak removal, demonstrate the futility of this kind of livestock industry-oriented 
mitigation and particularly as applied to short-term restoration contracts.  Grazing by cattle over 
many years has contributed to alteration of the historic balance between grass and mesquite, 
including through eliminating natural fires that grasses previously spread but that were and are 
largely eliminated through livestock grazing.  As a result, mesquite has increased its range at the 
expense of grasslands.  Spending mitigation credits to eradicate mesquite for the sake of the 
lesser prairie chicken, but using those mesquite removal actions to sustain livestock that are the 
root cause of mesquite’s range-expansion, does nothing for the prairie chicken in the long term. 
As stated in a 2019 study (Appendix E), “it is imperative that trees are not merely removed, then 
allowed to return.”22 

D.  Overwhelming majority of mitigation projects offer temporarily-enhanced conditions. 

Despite the CCAA’s stipulation that 25% of conserved land consist of land that is 
permanently conserved, that is not how WAFWA runs the program, according to the 2019 audit: 

SRF has not maintained a 75/25 ratio between temporary and permanent 
conservation as required by the CCAA. The mitigation is generally skewed 
toward temporary mitigation that is cheaper. Temporary mitigation is used to 
offset permanent impact and need to be renewed every 10 years. However, as 
discussed in Section 4.1.9, SRF does not have the resources to maintain this 
level of temporary mitigation. In the future, SRF may not be in a position to renew 
the temporary contract and the mitigation provided may fall well short of the 
impacts. 
• SRF has not made significant progress towards creating strongholds and 
restoring former habitat in part due to the lack of an adequate acquisition 
strategy. 
• In most cases, the landowners that are under contact with SRF are receiving 
credits for habitat that was already adequate for LPC and was not at risk of being 

 
19 Van Pelt et al (2013), p. 219. 
20 ICF (2020), Appendix B, p. 5 of 10. 
21 WAFWA, SRF & Moore (2020), p. 11. 
22 Sullins, D.S., D.A. Haukos, J.M. Lautenbach, J.D. Lautenbach, S.G. Robinson, M.B. Rice, B.K. Sandercock, J.D. 
Kraft, R.T. Plumb, J.H. Reitz, J.M. Shawn Hutchinson, C.A. Hagen. 2019. Strategic conservation for lesser prairie-
chickens among landscapes of varying anthropogenic influence. Biological Conservation 238; p. 7. 
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converted. It is questionable in these conditions whether SRF’s payments made 
any positive impact on the conservation of the LPC.23 

 

WAFWA’s response to the audit makes clear that, whether temporary or permanent contracts are 
entered into, habitat is intended to be conserved in perpetuity: 

Currently the CCAA provides that one quarter (25%) of the habitat offset units generated 
through the mitigation framework will be targeted toward permanent easements to 
support long-term conservation and population strongholds. The remaining three-quarters 
(75%) of the offset units are targeted towards term contracts (5-10 years); notably, the 
aggregate amount of term contracts allow for permanent conservation as described on 
page 91 of the RWP, but term contracts allow flexibility to shift conservation around on 
the landscape within the targeting goals of the RWP and the CHAT. That is, part of the 
rationale of short-term contracts was to provide permanently conserved acreage that 
could move in the landscape to allow more flexibility to address the biological needs of 
the species (e.g., suitable habitat conditions shifting in response to climate change 
effects).24 

 

It is unclear what proportion of the habitat – aside from that it was less than 25% – was protected 
permanently.  In the words of the audit, WAFWA worked “in a formulaic way” without “a well-
articulated strategy to achieve goals such as maximizing restoration opportunities, securing 
strongholds, limiting fragmentation or minimizing costs.”25  As it turns out however, WAFWA’s 
habit of making the lesser prairie chicken assume all the risk, even when uncertainty is minimal 
and the risk will almost certainly manifest, meant that the 25% standard that it did not meet, was 
in fact inadequate on its face – as its response to the audit shows: 

[R]ecent literature indicates that the rationale in the RWP about the need to respond to 
variation in landscape needs of the LPC is not as important as addressing the primary 
threat to the species, which is habitat loss and fragmentation2,3,4.  

Other defensibility risks associated with short-term contracts include the following: 

• Uncertainties associated with short-term contracts – As the permit term reaches 
expiration, the permit holder has no obligation for renewal. Currently the CCAA does not 
address what would happen to these short-term contracts upon permit expiration. Short-
term contracts have created future liabilities for the permit holder beyond the permit term. 
If the permit term expires, the risks and liabilities associated with these short-term 
contracts would be transferred to the Service and ultimately the species5.  

• Short-term contracts do not carry the benefits of a conservation easement – While short-
term contracts may lower upfront costs and provide flexibility to shift conservation 
around on the landscape within the target goals, they are voluntary and generally do not 
provide land use restrictions such as those provided via permanent mitigation acreage that 
includes a conservation easement. If the landowner has options that are more attractive 

 
23 Guillon (2019), p. 24. 
24 ICF (2020), Appendix C, p. 3 of 10. 
25 Guillion (2019), p. 22. 
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financially, they can simply terminate the agreement (and refund the payments received). 
Generally, this would not be an option if a conservation easement existed. 

Habitat loss and fragmentation occurs through a variety of activities including 
constructions of powerlines and roads, wind energy infrastructure, oil and gas 
infrastructure, conversion of grassland to cropland, and woody vegetation encroachment. 
Permanent conservation easements may prove more effective in addressing the primary 
threat to LPC of habitat loss and fragmentation.26 

 

Notwithstanding that WAFWA expects the Service to impose a 50/50 split between permanently 
and temporarily protected habitats, in an upcoming revised CCAA or HCP, it is likely that that 
proportion will not suffice for adequate mitigation, either, as indicated in brief excerpts from 
recent studies that were included in three footnotes from the passage above, and a fourth footnote 
(no. 5 below) explaining that, indeed, the lesser prairie chicken is liable to suffer the 
consequences of inadequate permanent habitat:   

2 Deyoung and Williford (2016, p. 91) summarized, “…the plight of the LEPC is 
primarily a problem of habitat loss, both amount and spatial extent. Concerns about 
habitat loss are paramount because loss of genetic variation, small population size, and 
amount of habitat, and stochastic events operate in a synergistic, not isolated, manner.”  

3 Fuhlendorf et al. (2017) summarized, “Conservation efforts for prairie grouse should be 
focused on landscape processes that contribute to landscape fragmentation, such as 
increased dominance of trees or conversion to other land uses. In fact, reliance on local 
management (e.g., maintaining vegetation structure) to alter prairie grouse vital rates is 
less important to grouse population persistence given contemporary landscape level 
changes. Changing grass height, litter depth, or increasing the cover of forbs may impact 
a few remaining prairie-chickens, but it will not create useable space at a scale relevant to 
the historic conditions that existed before land conversion and fire suppression.”  

4 Sullins et al. (2019), finds that “predicted probability of use was greatest in 5-km radius 
landscapes that were 77% grassland. Based on our model predictions, ~10% of the 
current expected lesser prairie-chicken distribution was available as habitat”  

5 There are analogous situations where in-lieu fee programs have failed and ultimately 
resulted in conservation losses for the species.27  

 

We urge the Service to require, in any upcoming revised CCAA or an HCP, that 100% of land 
conserved for the lesser prairie chicken be conserved permanently.  However, even if the Service 
believes that a 50/50 split is defensible, it should apply that standard (or the 100% standard if 
you agree with our recommendation) retrospectively – so that a proper baseline for lesser prairie 
chicken habitat that existed in September 2013 upon finalization of the Lesser Prairie-Chicken 
Range-wide Conservation Plan can be established and so that the actual mitigation that was 
achieved pursuant to WAFWA’s subsequent work can be quantified and assessed.  

 
26 ICF (2020), Appendix C, p. 3 of 10. 
27 ICF (2020), Appendix C, p. 3 of 10, footnotes 2 - 5. 
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The audit found that WAFWA’s entire conservation approach was disengaged from 
science and of questionable utility for conservation of the lesser prairie chicken: 

Based on a series of interviews and a meeting with USFWS, it is clear that USFWS’ main 
criteria for the effectiveness of LPC conservation activities is the presence of large 
unbroken tracts of adequate LPC habitat that are protected in the long term. In addition, 
USFWS indicated that population surveys are not reliable on a short timeframe and only 
trends greater than 20 years should really be considered to assess the effectiveness of 
conservation activities. Based on the criteria, the Program should focus on securing long 
term conservation (probably through permanent conservation easements or conservation 
bank credits) of properties located in or near potential population strongholds. In 
addition, these properties either should already have adequate habitat but are at risk of 
development or they could be restored to provide habitat. The goal pursued by the 
Program was mainly to increase habitat quality on properties with existing habitat 
through temporary conservation (10-year contracts). Limited restoration activities took 
place to convert non habitat to habitat and little attention was paid to fragmentation.28 

 

II. Destruction, degradation and fragmentation of lesser prairie chicken habitat under the 
CCAA’s authority affected far more habitat than indicated in the official acreage count. 

 

 As shown in Section I, WAFWA created a lesser prairie chicken compensatory 
mitigation program that conducts far less real restoration than it claims (and which claim 
represents less than 2% of what it pledged in 2013).  The program disregards established science 
showing that lesser prairie chickens utilize shinnery oak and require large, unbroken habitats 
protected in perpetuity, in its quest to inflate the number of acres supposedly restored.  In this 
section, we show that the program also conceals significantly the actual harms to lesser prairie 
chicken habitat that it authorizes.  WAFWA ignores science in downsizing the documentation of 
impacts created by its oil and gas industry participants and downplays the severe impacts of oil 
and gas industry development. 

 The 2019 audit found that 17,478 acres were impacted by supposedly-mitigated 
development since 2014.29  Below, we show why those impacted acres were in fact much higher 
– and we request that the Fish and Wildlife Service require that the actual impacts that have 
already occurred be mitigated in any upcoming revision of the CCAA or in an HCP if that is 
issued.   

The threat of additional habitat loss is acute.  The CCAA authorizes harmful oil and gas 
development of 1,866,855 acres of lesser prairie chicken by 2044,30 and even that vast swath of 
the southern Great Plains would represent only a fraction of the actual land lost to the lesser 
prairie chicken.  The threat to develop additional habitat is a powerful reason that the Fish and 
Wildlife Service should respond to WAFWA’s record from 2013 through the present by not only 
not revising the CCAA or approving an HCP, but also by going further and rescinding and 
nullifying the existing CCCA and its assurances to industry.  As we asserted on the second page 

 
28 Guillon (2019), p. 22. 
29 Guillon (2019), p. 3, table 1. 
 30 WAFWA, SRF & Moore (2020), p. 2. 
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of this letter and as we demonstrate throughout, WAFWA’s mismanagement provides abundant 
cause. 

 

A.  Minimizing the radius of lesser prairie chicken habitat impact around oil and gas wells is key 
to downsizing the reportable and mitigable impacts. 

WAFWA minimizes the appearance of impacts of its participant corporations’ 
development activities in large part through minimizing the quantification of the terrain that oil 
and gas wells and other installations render unsuitable for use by lesser prairie chickens.  Lesser 
prairie chickens seek to avoid tall vertical structures, because of their vulnerability to perching 
avian predators.  When they can’t get far enough away from such structures, mortality from 
predation may be higher.   

WAFWA decided that, for the purposes of assessing impacted habitats that must be 
mitigated, lands within 200 meters of gas wells were rendered unsuitable for the lesser prairie 
chicken; and that similarly, lands within 400 meters of major electrical transmission lines and ten 
meters from smaller distribution lines, were unsuitable.31  These numbers were exceedingly low 
based on the studies they cited in arriving at the numbers; they represented selective 
interpretations of the science available at the time which in fact suggested that lesser prairie 
chickens avoid broader areas around these structures.  But WAFWA’s parameters assumed the 
lesser prairie chickens were more adaptable than the evidence suggested;32 their numbers were 
intended to put all the risk on the imperiled bird and provide all the assurances for the oil and gas 
industry.   

More recent research confirms that the impacts from anthropogenic structures indeed 
extend far beyond the limited areas identified by WAFWA.  A 2018 study (Appendix D), which 
this letter discusses in greater depth in Section IV, shows that lesser prairie chickens generally 
avoid areas up to 587 meters from powerlines and tend to nest at least 3,000 meters from gas 
wells.  The study recommends that electrical distribution lines be located at least 550 meters 
from lesser prairie chicken habitats, oil and gas pads at least 450 meters distant, and that lands 
within 3,000 meters of lesser prairie chicken home ranges or nest sites receive “protection from 
any initial or further anthropogenic disturbances.”33 

In its response to the audit, WAFWA seems confident that the Fish and Wildlife Service 
will ignore the newest science and its management implications and only account for loss of 
lesser prairie chicken habitat within 300 meters from wells – and with no 3,000-meter protection 
zone for home ranges and nesting chickens: 

The assumption in the CCAA for take of LPC 200 meters from wells does not align 
with USFWS policy of assuming take of LPC 300 meters from wells. Based on its 
interpretation of effects from oil and gas development to LPC as documented in scientific 

 
31 Van Pelt et al (2013), p. 95, table 7. 
32 Hagen, C. A., J. C. Pitman, T. M. Loughin, B. K. Sandercock, R. Robel, and R. D. Applegate. 2011. Impacts of 
anthropogenic features on habitat use by lesser prairie-chickens. Pages 63–76 in B. K. Sandercock, K. Martin, and 
G. Segelbacher, editors. Ecology, conservation, and management of grouse: Published for the Cooper Ornithological 
Society. University of California Press, Berkeley, USA 
33 Plumb, R. T., J. M. Lautenbach, S. G. Robinson, D. A. Haukos, V. L. Winder, C. A. Hagen, D. S. Sullins, J. C. 
Pitman, and D. K. Dahlgren. 2018. Lesser Prairie-Chicken Space Use in Relation to Anthropogenic Structures. 
Journal of Wildlife Management 83:216–230. 
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literature (Hunt and Best 2004; Pitman et al. 2005; Hagen et al. 2011; Plumb et al. 2019; 
Sullins et al. 2019), USFWS assumes take of LPC occurring from wellheads out to 300 
meters (USFWS 2014b), while the CCAA defines take from wellheads occurring to 200 
meters (see Appendix C of this report for more context). The regulatory assurances 
provided to WAFWA ensure that new information such as this does not change the 
requirements of the CCAA.  

However, activation of the Enhancement of Survival Permit upon listing would 
require that USFWS update its evaluation under Section 7 of the ESA by converting its 
2014 Conference Opinion to a Biological Opinion.33 At that time, USFWS would 
consider what it determines to be the best available science relating to LPC as well as the 
implementation status of the CCAA. During the realignment process, USFWS stated that 
a new Biological Opinion would define take of LPC in terms of a 300-meter wellhead 
impact buffer (consistent with current policy) versus the 200-meter buffer applied by the 
CCAA. While the total effect on the CCAA’s conservation framework of increasing the 
buffer from 200 meters to 300 meters is unclear,34 this discrepancy between the CCAA 
and USFWS’s Biological Opinion could be interpreted by some to undermine the 
CCAA’s defensibility (i.e., it could be viewed as underestimating the amount of take 
from enrolled projects) and increase the risk of legal challenge.34 

 

Not only must the Service apply the distances advised in the 2019 study to any upcoming CCAA 
revision or HCP.  In the interest of establishing an accurate baseline representing the oil and gas 
industry’s actual impacts since September 2013 when the Lesser Prairie-Chicken Range-wide 
Conservation Plan was finalized, the Service should apply retrospectively those numbers to help 
count the acreage of lesser prairie chicken habitat degraded or destroyed in the almost-eight 
intervening years, and to ensure that a revised CCAA or HCP and accompanying ‘take’ permit 
provide mitigation for these losses that the lesser prairie chicken has already suffered.  (We 
explain the need for an accurate baseline in greater depth in Section V, subsection C.) 

A huge amount of lesser prairie chicken habitat has been lost as a consequence of 
WAWFA wrongly assuming that, beyond a radius of 200 meters, the birds are unaffected by oil 
and gas wells.  A hint at the amount of real habitat destruction and degradation concealed merely 
in the difference between the current oil and gas well impact radius standard of 200 meters and 
the still-inadequate apparently-forthcoming Service standard of 300 meters comes as a footnote 
to WAFWA’s audit response passage quoted immediately above:   

The overall amount of impact would depend upon how close a new well is to existing 
wells and the extent to which the impact buffers overlap. WAFWA staff noted their 
analysis of existing impacts suggests that using a 300-meter impact buffer would result in 
a net decrease in the amount of conservation delivered by the CCAA by as much as 33% 
(Kyle, pers. comm. [b]).35 

 

It is obvious that relying on the best available science and using a radius of 450 meters around oil 
and gas wells and pads, and 3,000 meters from home ranges and nests, would decrease the 

 
34 ICF (2020), p. 3-10. 
35 ICF (2020), p. 3-10, footnote 34. 
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amount of measurable conservation considerably more.  One of the workgroups that WAFWA 
convened in response to the audit admitted that, just in consideration of an increase of the 
assessed impacts of wells from a radius of 200 to 300 meters, the impacts went beyond what 
could be mitigated, even if the mitigation had been as effective and extensive as projected in the 
2013 Lesser Prairie-Chicken Range-wide Conservation Plan: 

The effect of increasing the well impact radius on the mitigation fee for any given well 
(e.g., fee per well) would depend on the spatial relationship of the project and the existing 
development around it. The overall effect of increasing the impact buffer on mitigation 
fees (e.g., average price per well) remains uncertain. Increasing the impact buffer could 
also cause certain focal areas and connectivity zones to exceed impact thresholds defined 
in the RWP.36  

 

B.  Fragmentation and development of habitat is permitted to continue with only partial 
mitigation. 

 WAFWA minimizes and obscures the actual impacts of oil and gas development by 
under-weighting the longstanding evidence that fragmentation of habitats imperils the lesser 
prairie chicken, and by allowing the destruction of relatively intact habitats without actually 
replacing them through remediation or restoration.  In undercounting the effects of fragmentation 
from oil and gas development, the Lesser Prairie-Chicken Range-wide Conservation Plan and the 
CCAA require less mitigation.   

The range-wide plan’s elaborate and almost inscrutable set of interacting formulas that 
informs habitat values imputes insufficient importance to configuration, size or connectivity of 
the landscape for lesser prairie chicken habitation and movements.  Though the range-wide plan 
considers biological factors, they are weighted alongside social and economic criteria.  For 
example, “[f]ocal areas identify locations where habitat improvements are desired and impacts 
from development are to be avoided to benefit the conservation of LPC,”37 but identification of 
focal areas includes a subjective assessment of the “extent of conflicting demands for alternative 
land uses.”38  By not labeling some habitats as focal areas based on their value for the oil and gas 
industry or another non-scientific criterion, “known receptivity of landowners to use incentive 
programs,”39 impacts to such areas are undercounted and therefore under-mitigated as well.   

The following two maps from WAFWA’s lesser prairie chicken 2020 annual report40 
show the devastating proliferation of wells and pipelines in lesser prairie chicken range, 
including within focal areas and connectivity zones, as authorized through the CCAA: 

 
36 ICF (2020), Appendix C, p. 6 of 10. 
37 Van Pelt et al (2013), p. 103. 
38 Van Pelt et al (2013), pp. 76-77. 
39 Van Pelt et al (2013), p. 77. 
40 Western Association of Fish and Wildlife Agencies, WAFWA Species Restoration Fund and Interim Executive 
Director Chris Moore, 2020 Annual Report for the Range-wide Oil and Gas Candidate Conservation Agreement 
with Assurances for the Lesser Prairie-Chicken, submitted to the U.S. Fish and Wildlife Service on March 31, 2021; 
pp. 5, 6. 
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Pipelines are often accompanied by roads, which lesser prairie chickens seek to avoid. 

Moving forward, the impacts of past fragmentation must be accounted for and mitigated 
in any framework or program intended to enable or permit additional habitat destruction and/or 
‘take’ in the future.   

 In looking at the balance between impacts and mitigation the Service must consider 
another facet of the shell game perpetuated by WAFWA, exposed in the audit: 

WAFWA and SRF have not clearly defined how a net gain in conservation could be 
measured and achieved. If we use one simple measure of success which is the number of 
acres of adequate habitat for the LPC, it appears quickly that the Program cannot yield a 
conservation benefit. The Program calls for 20% of the mitigation to be provided through 
restoration and 80% through the enhancement of existing habitat. In Chat 1 habitat, the 
most important habitat, the system may result in twice the amount of mitigation 
compared to the impacts. The Program therefore would result in 40% of the acres 
impacted being replaced by restored acres of habitat. The current structure of the Program 
guaranties a net loss of habitat. Since quantity of habitat is the main parameter used by 
the USFWS to determine conservation effectiveness, my conclusion is that the Program 
does not provide effective conservation for the LPC and does not ensure a net gain in 
conservation.41  

 

WAFWA’s response to the audit explained this more fully: 

[T]he current 20/80 restoration/enhancement framework can result in a net loss of habitat. 
Protecting existing LPC habitat from development reduces the LPC’s primary threat of 
habitat loss and fragmentation (Deyoung and Williford 2016; Fuhlendorf et al. 2017; 
Sullins et al. 2019). However, protecting existing habitat alone does not increase the 
amount of habitat available to LPC on the landscape enough to fully offset the amount of 
habitat lost from impacts, all else being equal. A hypothetical example is described below 
to illustrate how habitat loss could occur.  
 A project results in 100 acres of lost LPC habitat.  
 Applying a 2:1 conservation to impact ratio would require 200 acres of conservation 

to offset the habitat loss.  
 Of those 200 acres conserved, 20% would be restored (i.e., assumed to be previously 

lost habitat returned to functioning LPC habitat), and 80% would be enhanced (i.e., 
assumed to already be habitat that would be improved), resulting in 40 acres of 
restored habitat and 160 acres of enhanced habitat.  

 The net result, in terms of acreage of habitat regardless of habitat quality,29 is 60 acres 
of habitat loss (100 acres of impact minus 40 acres of restoration = net loss of 60 
acres).42 
  

 
41 Guillon (2019), p. 25. 
42 ICF (2020), pp. 3-7 – 3-8. 
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In sum, it is clear that WAFWA weighted the CCAA to provide the oil and gas industry 
wide latitude as to where to extract, transport and refine its products at a minimum possible cost.  
The lesser prairie chicken lost uncounted but significant habitat as a consequence and gained an 
uncounted tiny bit at the margins in mitigation.  Those losses and the insignificant if not 
downright chimerical gains that are supposed to offset them are set to continue if the Fish and 
Wildlife Service proceeds on a similar path as before with the same conspirators – WAFWA and 
the oil and gas industry –through approving a revised CCAA or an HCP. 

 

III.  Entwined with the unmitigated destruction of habitat that WAFWA facilitates, was a 
self-dealing misappropriation of funds that has yet to be investigated for its legality. 

 

 The 2019 audit uses scathing if dispassionate language to describe WAFWA’s financial 
mismanagement of the CCAA, including an overview that explains in part why the auditor “was 
only able to do a more limited analysis than anticipated” (an oblique statement which was 
followed by multiple redacted lines):43 

WAFWA does not maintain customary business analytics related to financial and 
operational (conservation) performances. WAFWA also used three different accounting 
programs and charts of accounts for the 5-year period covered by the audit. The different 
systems and charts of accounts do not match one another rendering any longitudinal 
analysis almost impossible.44 

Overall, the audit found that “WAFWA does not properly administer the Program from a 
financial standpoint” and that “[t]he Program does not track its liabilities properly and may not 
have enough assets to cover its future potential liabilities.”45  The details seem overripe for a law 
enforcement investigation.  Some of the highlights follow, starting with the transfer of CCAA-
generated funds – intended to further conservation of the lesser prairie chicken – to purchase of 
an office building for use and financial benefit by WAFWA. 

  

A.  WAFWA misdirected funds intended to help the lesser prairie chicken to support its general 
operations including those having nothing to do with lesser prairie chickens. 

From the outset, WAFWA promised “certainty that the fiscal resources will be available to 
achieve the conservation provisions of the Lesser Prairie Chicken Range-wide Conservation Plan 
in a timely and effective manner.”46  The foundation of that pecuniary certainty was the 
Conservation Offset Trust Fund (informally known as the conservation endowment) which receives 
87.5% of impact fees, and the Operational Expenses Trust Fund (called the administrative 

 
43 Guillon (2019), p. 11. 
44 Guillon (2019), p. 11. 
45 Guillon (2019), pp. 12, 15. 
46 Van Pelt et al (2013), Appendix I, p. 3 of 55. 
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endowment), which receives the remaining 12.5% of such fees.  The intent was for both 
endowments to pay for their respective expenses from investment profits, leaving the principle 
untouched.47  WAFWA characterized the Conservation Offset Trust Fund in particular as a “non-
wasting endowment.”48 

However, the audit revealed that moneys intended for implementation of the CCAA were 
diverted without authorization: 

The purchase of the Boise building using SRF’s administrative funds and the associated 
loan of SRF’s funds to WAFWA were not appropriate uses of funds. 

WAFWA took 100% ownership of the building paid using SRF funds. 

In 2016, WAFWA purchased for $650,000 a building in Boise to house WAFWA’s and 
SRF’s operations. SRF was responsible for 75% of the funding and WAFWA used funds 
from SRF’s administrative account. WAFWA was responsible for 25% of the purchase 
price but did [sic] have neither the available cash nor the ability to contract a loan. 
WAFWA decided a take a $162,500 loan from SRF to cover its side of the transaction. I 
requested the documentation for this loan but was told by WAFWA’s CFO that it was 
never prepared, and only a repayment schedule was prepared and approved by the 
executive committee. 

WAFWA did not request a review by its legal counsel before deciding to purchase a 
building for WAFWA and SRF using SRF’s funds. WAFWA also did not request a 
review by legal counsel before extending itself a loan from SRF. Neither the CCAA nor 
the Lesser Prairie Chicken Conservation Delivery Business Plan (Appendix D) clearly 
describe the expenses that are appropriate under the administrative account. However, the 
business plan includes a budget that does not contemplate the purchase of a building. In 
addition, purchasing the building required invading the principal of the endowment, 
which goes against the business plan. For those reasons, it is my opinion that both the 
purchase of the building using SRF funds and the loan from SRF to WAFWA were 
inappropriate use of SRF’s funds.  

WAFWA decided to use SRF’s funds to purchase a building that is titled entirely to 
WAFWA. No compensation was paid from WAFWA to SRF. Again, legal counsel was 
not consulted on the appropriateness of these decisions. In addition, WAFWA started 
charging rent to SRF for its use of the building. When asked about this situation, 
WAFWA’s CFO indicated that “WAFWA had to charge SRF rent because one non-profit 
cannot benefit from the assets of another non-profit without appropriate compensation”. 
WAFWA’s CFO could not explain why the same reasoning did not apply when the 
SRF’s funds were used to purchase the building on behalf of WAFWA.49 

 
47 Van Pelt et al (2013), Appendix I, p. 2 of 55. 
48 Van Pelt et al (2013), p. 93. 
49 Guillon (2019), p. 15.  Following this passage appear several redacted lines. 
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B.  WAFWA liquidated its lesser prairie chicken compensatory mitigation system’s 
administrative endowment.  

In addition to purchasing WAFWA’s headquarters building in Boise with funds from the 
lesser prairie chicken administrative endowment, other funds from the administrative endowment 
were misdirected as well.  WAFWA brought on additional staff to cover administrative duties 
before investment income became available to pay them.  (Of course, the $650,000 purchase of 
the building in 2016 lessened the endowment at that time and presumably lowered investment 
income as well.)  In the absence of sufficient investment income, WAFWA liquidated the 
remainder of its supposedly permanent administrative endowment.  The audit outlines how that 
occurred: 

WAFWA did not manage its administrative endowment to ensure that it remains 
permanent 

Based on the CCAA and on the business plan, WAFWA was expected to deposit 
administrative fees into an endowment fund from which only the proceeds should be used 
to cover expenses. This would have guaranteed that the endowment fund would remain 
permanently available. Instead, WAFWA decided to staff-up as soon as funds started 
coming in and immediately started using the endowment principal. According to 
WAFWA’s CFO, the rational was that future fees could be used to make up for the 
money that had already been spent. Consequently, the administrative endowment was 
converted in a checking account in 2017 because of its low balance and will be exhausted 
by the end of July 2019.50 

 

C.  WAFWA is in the process of spending down its conservation endowment that is intended to 
ensure permanent habitat protection. 

In Section II, subsection D, above, we quoted WAFWA’s response to the audit as to the 
permanent intent of short-term restoration: “[P]art of the rationale of short-term contracts was to 
provide permanently conserved acreage that could move in the landscape to allow more 
flexibility to address the biological needs of the species (e.g., suitable habitat conditions shifting 
in response to climate change effects).”51  We showed that WAFWA under-delivered on its 
pledge to conserve 25% of lands through permanent protection, and that that 25% was 
inadequate anyway.  Notwithstanding those failures, the audit revealed that those short-term 
protections – shifting in response to climate change effects or otherwise – don’t have the funding 
behind them to in fact be permanent: 

The Program spending on temporary mitigation is unsustainable 

SRF’s balance sheet shows that $28,096,180 was available in the general conservation 
endowment used to pay for temporary mitigation at the end of fiscal year 2018. However, 
this amount includes the $4,5 [sic] million discussed in the previous section and that 

 
50 Guillon (2019), p. 16.   
51 ICF (2020), Appendix C, p. 3 of 10. 
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should be deposited into the Tate Ranch endowment. The actual amount available in the 
general conservation endowment is $23,596,180. Assuming a 4% distribution rate, the 
endowment can generate $943,847 annually, well short of the $1.6 million that WAFWA 
has anticipated paying to landowners in 2019. At the current spending rate, I estimated 
that the general conservation endowment could be depleted by 2041. The level of 
temporary mitigation provided by SRF is clearly unsustainable in the long run. In 
addition, the principal in the general conservation endowment should be used in the 
future to purchase additional permanent conservation further reducing the total amount 
available to pay for temporary mitigation.52 

Not just temporary conservation actions intended in the aggregate to become permanent are 
unfunded for the long-run, but so are the specific properties for which permanent protection was 
supposed to be guaranteed, according to the audit: 

WAFWA improperly transferred money from the conservation endowment to fund the 
administrative costs of the Program, including salaries of WAFWA’s staff 

After reviewing SRF’s financials and interviewing WAFWA’s CFO, my opinion is that 
WAFWA misallocated resources from RSF [sic] on multiple occasions. The decisions to 
reallocate resources were made by the Executive Committee and implemented by 
WAFWA accounting team: 

• Endowment and conservation payments related to the Tate Ranch 

The concerns related to the endowment of the Tate Ranch are twofold. First, WAFWA 
decided not to fund 100% of the endowment after a conservation easement was placed on 
the property, in contradiction with the CCAA. Despite having the money available in the 
general conservation endowment, WAFWA, after consulting with its investment adviser 
but not with its legal counsel, decided to fund the Tate Ranch endowment over 4 years. 
The stated goal according to WAFWA’s CFO was to keep as much capital in the general 
conservation endowment because the proceeds of those investments were then diverted to 
the SRF’s administrative account and used to pay salaries and administrative operation 
costs. On the other hand, WAFWA paid off amounts from the endowment that were 
calculated for a full endowment. Because the interests on the partial endowment were not 
enough to cover these payments, it resulted in an invasion of the principal of the 
endowment. The effect is that the Tate Ranch endowment is expected to reach around 
$9.1 million by the end of the payment plan in 2020 when, based on WAFWA own 
assumptions, this amount should be at least $11 million. The second concern has to do 
with the use of the conservation payments drawn from the Tate Ranch endowment. Based 
on the CCAA, these payments should be used exclusively to reimburse the landowner for 
the conservation activities that have taken place on the land. However, in the case of the 
Tate Ranch, WAFWA’s CFO indicated that these payments were used not solely for 
conservation activities on the Ranch but instead reincorporated into the administrative 
account. The annual conservation payments amounted to around $680,000. In addition, 

 
52 Guillon (2019), p. 18. 
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SRF paid itself a $180,000 incentive payment (similar to third-party landowners) to join 
the Program. 

• Use of proceeds from the conservation account for administrative costs 

As stated before, WAFWA withdrew the proceeds from investments from the general 
conservation account to deposit them into the administrative account. In the meantime, 
SRF also paid in full landowners who signed a temporary contract. Without any 
investment proceeds left, WAFWA’s CFO had to use the endowment principal to pay 
landowners. This is a direct violation of the CCAA since these endowments are expected 
to be perpetual. I estimated the improper transfers to around $3 million over the period. 

[REDACTED LINES] 

• Transfer of $1,000,000 from the general conservation endowment to the administrative 
endowment 

WAFWA’s CFO indicated that based on a decision of the Executive Committee, she 
transferred on two occasions $500,000 from the SRF’s conservation account to SRF’s 
administrative account to ensure that SRF would be able to meet its administrative 
obligations. 

Based on the above analysis, I estimated that between $5 and $7 million are been [sic] 
diverted from the conservation endowment accounts and have been improperly used to 
cover administrative costs.53 

 

D.  In its freewheeling mismanagement of funds, WAFWA shares the largesse with its 
participating oil and gas and agricultural entities. 

After additional redactions, and interspersed with still more, the audit’s financial section 
concluded: 

I would like to highlight the following points: 

• WAFWA extended itself a loan from SRF without discussion with the USFWS and the 
participants and without properly documenting the loan 

• WAFWA assumed ownership of a building paid for with at least 75% of SRF’s funds to 
WAFWA’s sole ownership 

• WAFWA charged SRF rent on the same building, when it could easily be argued that 
WAFWA should have paid SRF rent for its use of the building 

 
53 Guillon (2019), pp.19-20. 
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• Finally, the Tate Ranch was purchased entirely with SRF’s funds but WAFWA took 
ownership of it.54 

Awash in its administrative (self-aggrandizing) largesse, WAFWA didn’t neglect to 
reward the oil and gas and agricultural companies.  In its response to the audit, WAFWA 
acknowledged that it “currently pays landowners fixed per acre fees for management actions that 
appear to exceed typical rates in this region for the same actions” and moreover that these 
landowners receive “an ‘incentive payment’ upon enrollment in the program to make the 
program more attractive.”55  As shown in Sections I and II, the only entity not in on the party 
was the lesser prairie chicken, which did not benefit from the building in Boise or the increased 
staff in that building and which received scant real mitigation to compensate for extensive losses 
of habitat. 

 

IV.  WAFWA did not follow through on its commitment to adaptively conserve lesser 
prairie chickens. 

 

A.  “Adaptive management” is the glue intended to hold together WAFWA’s lesser prairie 
chicken compensatory mitigation program. 

WAFWA premised its 2013 charter, the Lesser Prairie-Chicken Range-wide 
Conservation Plan, on adaptive management, “a dynamic process that helps reduce uncertainty in 
natural resource management by incorporating into flexible conservation plans new information 
as it becomes available.”56  The phrase appears dozens of times in the range-wide plan, including 
in the promissory statement that “adaptive management also includes, by definition, a 
commitment to change management practices when deemed appropriate within the guidelines of 
the RWP.”57   

WAFWA’s promise to adaptively manage conservation of lesser prairie chicken habitat 
was the linchpin justifying the Fish and Wildlife Service’s 2014 issuance of an Endangered 
Species Act 4(d) rule:   

Through adaptive management, the rangewide plan will also be periodically reviewed by 
WAFWA and the Service to ensure it continues to provide a net conservation benefit to 
the lesser prairie-chicken. As a result of this adaptive management provision, the Service 
expects that rangewide conservation actions will provide for the conservation of the 
lesser prairie-chicken.58 

 
54 Guillon (2019), p. 20. 
55 ICF (2020), p. 4-11. 
56 Van Pelt et al(2013) p. 116. 
57 Van Pelt et al (2013) p. 116. 
58 79 Fed Reg. 20077 (April 10, 2014). 
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To carry out that commitment, according to the 2013 range-wide plan, WAFWA’s lesser 
prairie chicken “Science Subcommittee will . . . [e]valuate emerging science related to LPC, 
including habitat selection, responses to conservation practices, responses to impacts, etc. [and 
will] [a]nnually review adaptive management triggers and evaluated actions related to LPC 
population trends and emerging science.”59  “Annually,” as “[n]ew peer reviewed articles 
pertaining to aspects of the conservation strategy, the mitigation framework, or conservation 
practices become available,” the Science Subcommittee “reviews materials and recommends 
changes if necessary.”60   

Those changes were supposed to be implemented:  “Conservation strategy, mitigation 
framework, and/or conservation practices [will be] modified to conform with the best available 
science.”  And specifically, the range-wide plan states that “buffer distances are based on limited 
empirical data, and will be adjusted as new information becomes available under the adaptive 
management framework outlined within the RWP.”61   

Nevertheless, in the ensuing years as scientific studies emerged that showed that buffer 
distances should be much greater, and that fragmentation of habitats could not be mitigated 
through allowing grass to grow taller, WAFWA took no action.  Adaptive management for the 
lesser prairie chicken is a charade.   

 

B.  Successive peer-reviewed studies issued for three years in a row failed to trigger much-
vaunted adaptive management. 

In 2017, six scientists applied hierarchy theory, the notion that “broad-scale patterns 
constrain fine-scale processes and . . .  that broad-scale conditions must be suitable before 
success (e.g., increased nest survival) can occur from finer-scale management actions,”62 to an 
examination of the plights of the lesser prairie chicken and the greater prairie chicken.  They 
approached their inquiry from the perspective that “there is no justification for conducting local 
management if populations are constrained by higher-level fragmentation as the objectives will 
not be achievable until higher-order patterns and conditions are addressed relevant to the species 
of interest.”63  On this basis, they argued that “in fragmented landscapes, the major conservation 
focus should be on limiting additional fragmentation and attempting to identify the best places to 
reverse previous fragmentation. A first step in this process is to determine what constitutes 
fragmentation for the species of conservation concern.”64  After summarizing fragmentation as it 
applies to prairie chickens, these scientists concluded: 

Change that fragments rangelands such as conversion to cropland, increased dominance 
of trees, industrialization, some herbicide applications, seeding of invasive herbaceous 
monocultures, and increased dominance of exotic invaders are all examples of landscape-

 
59 Van Pelt et al (2013) p. 114. 
60 Van Pelt et al (2013), p. 118. 
61 Van Pelt et al (2013) p. 95. 
62 Fuhlendorf et al (2017), p. 10. 
63 Fuhlendorf et al (2017), p. 10. 
64 Fuhlendorf et al (2017), p. 10. 
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level change in the top-tier hierarchy that should be the primary conservation focus if 
prairie-chickens are an objective. Measurements of and management to change metrics 
such as stubble height, litter depth, bare ground, plant diversity, and percent cover by 
functional group are of secondary concern for prairie grouse.65 

 

To be clear, they warned that “[c]hanging grass height or litter depth or increasing the cover of 
forbs may impact a few remaining prairie chickens, but it will not create useable space at a scale 
relevant to the historic conditions that existed before land conversion and fire suppression.”66  
Morevover, they recommended trying to “prevent changes that are long term and challenging to 
reverse for socioeconomic reasons.”67 

Specific to the industry behind the CCAA, the scientists wrote:  “An emerging and 
expanding constraint on prairie grouse inhabiting the Great Plains is the industrialization of 
rangelands through energy development. High levels of energy development are contributing to 
additional fragmentation for prairie-chickens.”68 

This thoughtful application of hierarchy theory to prairie chicken habitat conservation – 
emerging science – did not lead WAFWA’s lesser prairie chicken science subcommittee to 
recommend changes. 

 Whereas the 2017 study addressed range-wide habitat trends, the following year nine 
other scientists published a different peer-reviewed study addressing second-and third-order 
habitat selection of lesser prairie chickens, i.e. home range and nest placement, and within-home-
range space use, respectively.  Their analysis indicated that: 

[T]he effect from wells varied among scales of selection. At the second-order selection 
scale, distance to well was not a significant predictor of home range or nest placement. 
However, lesser prairie-chickens did behaviorally avoid wells by disproportionately 
selecting areas farther from wells than available within their home range.69 

 

Within home ranges, and with some regional and seasonal fluctuations, lesser prairie-chickens 
tended to avoid not just oil and gas wells but also powerlines and roads.  In the more intact 
landscape of south-central Kansas, compared to the more fragmented landscape of northwest 
Kansas, lesser prairie chickens particularly avoided oil and gas wells.  These scientists predicted 
that “well density would be a superior metric to use in future studies when compared to that of 
distance to well and that lesser prairie-chickens will place home ranges and nests in areas with 
lower well density than available.”70   

 
65 Fuhlendorf et al (2017), p. 13. 
66 Fuhlendorf et al (2017), p. 13. 
67 Fuhlendorf et al (2017), p. 13. 
68 Fuhlendorf et al (2017), p. 
69 Plumb et al (2018), p. 12. 
70 Plumb et al (2018), pp. 12-13. 
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 As noted in Section II, subsection A, these researchers issued a suite of 
recommendations: 

MANAGEMENT IMPLICATIONS 

Increasing buffer distances for distribution lines, secondary roads, and oil and gas pads 
to>550 m, >350 m, and >450 m, respectively, would maximize effectiveness of 
mitigation measures by management agencies. Grassland habitats within approximately 3 
km of home range centroids and nest sites would benefit from protection from any initial 
or further anthropogenic disturbances. Removing or burying powerlines and 
decommissioning roads that penetrate or border remaining grassland patches, will likely 
reduce lesser prairie-chicken avoidance and increase habitat at multiple scales. 
Decommissioning and reclaiming retired well structures and pads may mitigate lesser 
prairie-chicken avoidance, with the priority for well sites in intact grasslands. If 
constructing anthropogenic structures in lesser prairie chicken habitat is necessary, efforts 
to reduce avoidance and increase home range and nest placement may include clustering 
structures together on the periphery of habitat patches or near already compromised areas 
such as heavily trafficked or paved roads, current standing structures, or agricultural 
fields.71 

 

Nevertheless, WAFWA entirely ignored these critical evidence-based recommendations.  The 
adaptive management section of the 2018 annual report had this stunning vacuity to report:  
“Emerging science—The LPC Science Sub-committee, (LPCSSC), reviews and informs the 
LPCAC on LPC science-related issues. No new items were identified and addressed in 2018."72 

The following year, 2019, another peer-reviewed study confirmed the 2018 study’s 
prediction that the density of anthropogenic features would prove superior as a metric than the 
radius around such features, in measuring effects on lesser prairie chickens.  The 2019 
researchers (who included some coauthors from the 2018 study) found the birds “displayed 
patterns of sharp decreases in relative probability of use after surpassing a feature-specific 
density.”73  For oil and gas wells, “areas having >2 oil wells per 12.6 km2 hav[e] 8 times lower 
relative probability of use.”74  Alarmingly, applying density impacts of oil and gas wells and 
other features on a wider scale, their model predicted  “~10% of the current expected lesser 
prairie-chicken distribution was available as habitat.”75  In that respect, this study also 
corroborates the hierarchical theory perspective on prairie chicken conservation in the 
aforementioned 2017 study. 

 The 2019 study recommended that “[c]onservation practices should be strategically 
applied where they are most likely to reap benefits within large grassland areas having limited 

 
71 Plumb et al (2018), p. 13. 
72 Wolfe, R.L., S.C. Kyle, J.C. Pitman, D.M. VonDeBur, M.E. Houts. 2019. The 2018 Lesser Prairie-Chicken 
Range-wide Conservation Plan Annual Progress Report. Western Association of Fish and Wildlife Agencies. Boise, 
Idaho; p. 12. 
73 Sullins et al (2019), p. 5.  
74 Sullins et al (2019), p. 5. 
75 Sullins et al (2019), p. 1. 
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anthropogenic structures,” and that “most conservation benefits are site dependent and therefore, 
must be spatially targeted.”76 

 Again, WAFWA ignored that emerging, peer-reviewed science.  Just as in 2017 and 
2018, its lesser prairie chicken scientific subcommittee issued no recommendations to change 
how the compensatory-mitigation program measures impacts on the lesser prairie chicken, and 
no recommendations on how to maximize conservation for the bird. 

 

C.  Adaptive management should also have been triggered as a result of the general failure to 
conserve the lesser prairie chicken. 

The 2013 Lesser Prairie-Chicken Range-wide Conservation Plan also committed to 
adaptive management-based changes if the program “[d]id not achieve the annual acreage 
goals for total restoration and remediation.”77  As we showed in Section I, WAFWA claims 
to have accomplished 17,602 acres of restoration through 2,019,78 which was less than 2% of the 
acreage that the range-wide plan pledged to restore over a ten-year period.79  And WAFWA 
claims to have remediated 2,008 acres – less than 8% of the acreage that the range-wide plan 
pledged to remediate over ten years.80  Since that 10-year anniversary will arrive in September 
2023, it is clear that annual acreage goals have never been met.  Yet no corrective action was 
taken. 

 The 2019 audit summarized the failure to follow through: “WAFWA should have 
triggered the adaptive management plan because of the lack of progress on the conservation 
objectives.”81 
 
 
V.  WAFWA is now poised to shrink or abandon previously pledged conservation of lesser 
prairie chicken habitats. 

 

As noted in Sections I and II, in response to the audit, its financial woes, and the Fish and 
Wildlife Service’s litigation-enforced upcoming requirement to issue a finding on listing the 
lesser prairie chicken as an endangered species, WAFWA convened workgroups that included 
the auditor and other consultants and oil and gas industry participants discussing WAFWA’s 
path forward.  Faced with the necessity to raise money, the workgroups recommended 
terminating as much conservation as needed.  The bottom-line would be termination of the 
CCAA and abandonment of its conservation commitments if the habitat enrolled under the 
CCAA cannot be made more remunerative: 

 
76 Sullins et al (2019), p. 2. 
77 Van Pelt et al (2013), p. 118. 
78 WAFWA, SRF & Moore (2020), p. 11 (table 8). 
79 ICF (2020), p. 3-6. 
80 ICF (2020), p. 3-6. 
81 Guillon (2019), p. 24. 
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Workgroup 1 determined that ensuring the CCAA’s financial viability will very likely 
require changes to existing CIs. Therefore, the program will only be made financially 
sustainable and compliant if enough participants willingly modify their CIs. In addition, 
WAFWA must address the question of what happens to participants who are unwilling to 
change their CIs yet wish to remain covered by the CCAA in place at the time of their CI 
(i.e., an unamended or unchanged CCAA). WAFWA will need to decide whether or not 
to continue to administer the old CCAA for the remaining participants. If WAFWA 
chooses not to administer the old CCAA, WAFWA will also need to decide at what point 
to abandon it.82 

Even short of outright abandonment, WAFWA’s answer to its depletion of the 
conservation endowment and administrative endowments lies in shrinking and/or piecemeal 
abandonment of conservation commitments for lesser prairie chicken habitat – committments 
that were intended to mitigate for habitat destruction that has already occurred. 

   

A. Patchwork of conservation measures intended for permanent conservation to be trimmed or 
terminated, and habitat stronghold for lesser prairie chickens, and other permanently-conserved 
lands, to be sold and/or developed. 

In response to the audit and workgroup discussions, WAFWA intends to trim or 
terminate its system of providing permanent habitat through perpetual renewals of temporary 
conservation measures, which the 2013 Lesser Prairie-Chicken Range-wide Conservation Plan 
had pledged would enable “permanent conservation that may shift around on the landscape.”83  
Not necessarily anymore, according to WAFWA’s post-audit plan: 

Terminate early excess iterative term contracts from CCAA  

Action: WAFWA should reassess all iterative term contracts for the CCAA and 
determine where excess contracts are not needed for current and future offset needs. 
These excess contracts should be (1) terminated now, or (2) terminated early, or (3) 
allowed to expire (i.e., not be renewed), or (4) assigned to the Range-wide Plan in ways 
that best improve the long-term financial sustainability of the CCAA program while best 
preserving landowner relationships.84 

 

The funds saved would not go toward more effective permanent conservation measures 
such as buying land.  Instead, saved moneys would serve to slow the depletion of the non-
wasting conservation endowment, which WAFWA estimates would otherwise be exhausted in 
ten to fifteen years85 and which was supposed to pay for permanent protections through 
investments on the principal.  But as seen in Section III, the principal is being used for 

 
82 ICF (2020), p. 3-12. 
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administrative expenses and for short term (i.e. iterative) conservation contracts, hence the intent 
to end those contracts. 

  In addition – but really we should write “in subtraction” – WAFWA would sell and/or 
reduce conservation management on lesser prairie chicken habitat that was purchased to ensure 
permanent conservation for the bird, including its “cornerstone property of the Range-wide Plan 
and the CCAA,”86 Sunview Ranch (previously Tate Ranch), comprising nearly 30,000 acres in 
southwestern Kansas that was acquired for $10 million in 201687:  “WAFWA should assess the 
legal and financial feasibility of selling land assets to generate revenue immediately, including its 
largest asset by far, Sunview Ranch.”88 

The Fish and Wildlife Service must analyze these imminent threats to habitat in the 12-
month finding.  Moreover, the Service must not quietly sanction in a revised CCAA or HCP that 
includes additional authorizations for ‘take,’ the sneaky destruction of habitat that was supposed 
to have been preserved forever in (inadequate) exchange for other habitat already destroyed.   

In its response to the audit, WAFWA and oil and gas industry workgroup participants 
nodded toward their intention that ceasing to fund pledged habitat restoration not in any way 
hinder their ability to start fresh with new habitat conservation promises in exchange for 
continuation of the ongoing habitat destruction: 

If reducing the conservation costs of the program (see Section 2.5.1, Workgroup 1: 
Concept Proposal to Improve the CCAA's Financial Viability) and shifting funds from 
the conservation endowment to the administrative endowment requires early termination 
or partial termination of some iterative term contracts, will this negatively affect the 
ability of the program to secure future iterative term contracts? How can WAFWA 
address this issue?89  

 

The Service must not accede to this most-recent version of WAFWA’s dishonest accounting 
practices through your issuance of a revised CCAA or an HCP that absolves WAFWA from its 
responsibilities already assumed.   

 

B.  Follow the money. 

Pay attention to where the money to be saved by cutting conservation would go.  With 
the goal to “[g]enerate immediate revenues,” selling the Sunview Ranch either with or without 
removal of its conservation easement, would allow “[r]eturn [of] the monies back to the SRF 

 
86 ICF (2020), p. 4 -12. 
87 Guillon (2019), p. 14; “WAFWA land acquisition permanently protects lesser prairie-chicken habitat in Kansas,” 
unattributed article in Grass & Grain, June 21, 2016.  Sunview Ranch is the newer name for the Tate Ranch which 
we quote the audit discussing in Section III, subsection C of this letter. 
88 ICF (2020), p. 4-11. 
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conservation endowment.”90  At the same time, another recommendation calls for formalizing 
the use of the conservation endowment to pay for administrative costs, because the 
administrative endowment which was supposed to pay administrative costs of the program into 
perpetuity went broke at least in part because of purchase of the Boise building and the costs of 
prematurely increasing the number of employees and/or contractors.  Here’s a post-audit 
workgroup’s rationale for a revised CCAA or an HCP allowing the conservation endowment to 
pay for administrative costs: 

In the absence of a dedicated administrative endowment, WAFWA SRF does not have 
any other options but to use the conservation endowment to pay for administrative costs. 
In addition to optics issue, this solution is likely to require an amendment to the CCAA 
because the current version prevents the payment of administrative costs through the 
conservation endowment.91 

 

Raiding the conservation endowment as WAFWA is doing presently and proposes to formalize 
is not just a temporary expedient adopted since depletion of the administrative endowment in 
2019 or perhaps earlier.  With the goal to “Increase Revenue to CCAA,” WAFWA may 
“[r]estore [the] administrative endowment by rebalancing assets and liabilities of CCAA [and] 
may sufficiently fund the administrative endowment by transferring funds from the conservation 
endowment.”92 

We cannot help but be suspicious of two other workgroup recommendations presented 
under the rubric “Reduce Conservation Costs”: 

 Limit management on portions of permanent mitigation properties that are not 
needed and switch part of the associated endowments back to the unobligated 
endowment.  

 Reassess the restoration strategy for each remaining property and calculate the 
appropriate endowment for those properties.93  

 

There is nothing in WAFWA’s record to offer reassurance that limiting management and 
reassessing the restoration strategy would be accomplished with the lesser prairie chicken’s best 
interests guiding these changes; nothing to reassure that the money that would accrue to the 
“unobligated” (conservation) endowment through such savings would end up spent on some 
other aspect of lesser prairie chicken conservation. 

 A WAFWA workgroup also proposes to “[u]se third-parties to provide mitigation” 
whereby the third parties “will be in charge of sourcing, closing on and managing those 

 
90 ICF (2020), Appendix B, p. 5 of 10. 
91 ICF (2020), Appendix B, p. 7 of 10. 
92  ICF (2020), p. 4-11. 
93 ICF (2020), Appendix B, p. 8 of 10.  
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properties.”  The workgroup suggests that “WAFWA SRF would issue regular RFPs to request 
mitigation from third parties. It may be possible to request that USFWS approves the proposed 
mitigation to ensure that the liability for those properties is severed from the rest of the 
program.”94   

As a practical matter, severing the liability would mean that a third party could accept 
payment for mitigation, for example removal of tall structures and planting of native grasses, 
then not follow through on the mitigation actions, and yet WAFWA would be absolved of 
responsibility and could authorize habitat destruction on the basis of mitigation that had not 
taken place.  (Would WAFWA ultimately set up another shady organization, similar to SRF, that 
would broker such third-party deals but not follow through on restoration agreements?  If the 
Service approves such severability, only time would tell.) 

 The totality of this hodgepodge of recommendations is a reprehensible scheme.  
WAFWA would monetize a stronghold for lesser prairie chickens, Sunview Ranch, as well as 
other habitats that WAFWA may have secured in perpetuity, through allowing habitat 
destruction that is presently not permitted, and would end the iterative habitat restoration as well.  
The fungibility of funds and the transfer of money from the conservation endowment to the 
administrative endowment (which already got raided for the building and the premature hiring) 
would mean that WAFWA’s new headquarters building and its increased staff (who conceivably 
work on WAFWA’s other endeavors in addition to their lesser prairie chicken assignments) 
would be paid through development of lands that the lesser prairie chicken was supposed to be 
able to count on for survival and recovery.   

C.  The Fish and Wildlife Service must establish a baseline of previous conditions to accurately 
account for the unmitigated losses of habitat under WAFWA management and ensure those 
losses are properly mitigated, before authorizing any additional habitat destruction. 

To ensure accountability, the Fish and Wildlife Service must work backwards in its 
analysis to establish a baseline that does not start with an upcoming revised CCAA or HCP.  
WAFWA would prefer to establish the baseline as habitat conditions in 2022 in a revised CCAA 
or HCP.  That would not account for destruction of habitat and ineffective or soon-to-be-
terminated conservation under the CCAA, in other words the debacle in conservation that 
WAFWA has facilitated since 2013. 

Establishing a new baseline at the time of approval of a revised CCAA or an HCP, as 
WAFWA would like, would contradict the Fish and Wildlife Service’s intent in allowing 
restoration to mitigate for habitat destruction, as expressed in the Service’s 2016 Endangered 
Species Act compensatory mitigation policy: 

Compensatory mitigation must provide benefits beyond those that would otherwise have 
occurred through routine or required practices or actions, or obligations required through 
legal authorities or contractual agreements. A compensatory mitigation measure is 
‘‘additional’’ when the benefits of the measure improve upon the baseline conditions of 
the impacted resources and their values, services, and functions in a manner that is 
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demonstrably new and would not have occurred without the compensatory mitigation 
measure (600 DM 6.4G). The additional benefits may result from restoration or 
enhancement of habitat; preservation of existing habitat that lacks adequate protection; 
management actions that protect, maintain, or create habitat (e.g., regularly scheduled 
prescribed burns or purchase of rights in a split estate); or other activities (e.g., an action 
that reduces threats from disease or predation, or captive breeding and reintroduction of 
individuals or populations). Baseline conditions for the habitat relevant to the species 
must be assessed prior to implementing the compensatory mitigation project for 
comparison to conditions after completion of the compensatory mitigation project in 
order to quantify and verify the additional benefits derived from the mitigation project.95 

 

In this instance, upcoming compensatory mitigation projects will be of the same type as the past 
compensatory mitigation projects – they are all part of the same program even if a new moniker 
and revised parameters signal a new start.  The baseline for any analysis for a revised CCAA or 
an upcoming HCP (both of which we recommend against) must not treat the 2014 CCAA and its 
2013 predecessor the Lesser Prairie-Chicken Range-wide Conservation Plan as unconnected to 
the future program, but rather assess the actual losses of habitat that have occurred under those 
previous programs and not allow the revised CCAA or an HCP to improperly begin its 
accounting with a blank balance sheet; instead, a revised CCAA or HCP must fully mitigate for 
those losses.   

Similarly, given that WAFWA intends to abdicate much of if not all of its previously 
assumed conservation responsibilities, as we describe in subsection A above, those 
responsibilities must instead be assumed under the auspices of any new or revised program and 
the conserved areas must not be degraded in their habitability for the lesser prairie chicken – nor 
can these areas that were preserved at the cost of habitat destruction elsewhere that has already 
occurred serve to mitigate or compensate for future degradation of other habitats.   

At the very latest, WAFWA and its participating companies assumed a legal obligation 
starting on December 27, 2016 upon finalization of the Service’s Endangered Species Act 
compensatory mitigation policy, to revise the CCAA in order to eliminate the shifting baseline 
and feckless incentives that are built into the CCAA program – for example the shifting-baseline 
mechanism for generating phantom restoration credits that we brought to your attention in 
Section I, subsection A and the approval of payments for range-improvement practices such as 
cedar, mesquite and shinnery-oak removal that many ranchers would have engaged in without 
payment and that we described in Section I, subsections B and C.  Especially because WAFWA 
did not revise the CCAA after Dec. 27, 2016 to correct these and other regulation-violating 
provisions then, now the Service must not ignore the unmet obligations for restoration under the 
Lesser Prairie-Chicken Range-wide Conservation Plan and CCAA and the full actual effects of 
development in your consideration of how to measure conservation benefits in a revised CCAA 
or an HCP for WAFWA and/or the oil and gas industry.   

 
95 81 Fed. Reg. 95339 (Dec. 27, 2016). 
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Notwithstanding the explicit basis that the date of promulgation of the Endangered 
Species Act compensatory mitigation policy provides for an assessment of the lesser prairie 
chicken’s baseline conditions to begin, December 27, 2016 need not serve as the starting date for 
determining the baseline of the prairie chicken’s plight and its habitat.  There is no reason that 
the Service cannot apply its commonsensical policy retrospectively – and compelling reasons 
articulated in the policy that you should do so.  For example: 

Incorporating a landscape-scale approach to development and conservation planning, 
including mitigation, that ensures a ‘‘net gain’’ or, at a minimum, ‘‘no net loss’’ in the 
status of affected resources, as directed by the Presidential memorandum (80 FR 68743, 
November 6, 2015), helps address the additive impacts that lead to significant 
deterioration of resources over time and has the potential to foster recovery of listed 
species and avoid listing of additional species.96 

 

Accordingly, if the Service proceeds despite our discouragement to develop a revised 
CCAA or an HCP for oil and gas impacts, we request that your accounting help to determine 
retrospectively the lesser prairie chicken’s range-wide baseline condition in September 2013 
when the Lesser Prairie-Chicken Range-wide Conservation Plan was finalized.  Establishing that 
month for the baseline would enable analysis of subsequent losses and degradation of habitat and 
associated mitigation in order to ensure that areas that are currently conserved and/or committed 
for conservation for the lesser prairie chicken, retain those conservation commitments and on-
the-ground conservation actions, and to ensure that habitat that has been degraded or lost and not 
mitigated, require mitigation in any forthcoming iteration of the lesser prairie chicken 
compensatory mitigation program.  

  The Fish and Wildlife Service should not allow the shifting baseline of habitat loss to be 
incorporated in the shift from the CCAA to a revised CCAA or HCP.   

 

VI.  WAFWA’s record of unmitigated destruction of lesser prairie chicken habitats 
preclude continuing or modifying the CCAA. 

 

 No consideration should be given to granting a new Conservation Agreement with 
Assurances to WAFWA or its clients in the oil and gas industry, or accepting the present CCAA 
any longer.  WAFWA’s conduct in representing the corporations that signed onto the CCAA and 
its predecessor the Lesser Prairie-Chicken Range-wide Conservation Plan, is antithetical to the 
purposes of the Service’s 1999 policy on candidate conservation agreements: 

Many non-Federal property owners are willing to manage their lands to benefit fish, 
wildlife, and plants, especially those species that are declining.  However, some of these 
property owners are reluctant to implement conservation measures for declining species 

 
96 81 Fed. Reg. 95317 (Dec. 27, 2016). 
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because of possible future land, water, or resource use restrictions that may result from 
the Act’s section 9 ‘take’ prohibitions if their conservation efforts cause a species to 
colonize their lands or increase in numbers and the species is subsequently listed as 
threatened or endangered.  This policy is designed to provide these property owners with 
the necessary assurances to remove these concerns and encourage them to implement 
conservation measures for these species.97 

In the case of oil and gas companies, there is no evidence that their conservation efforts pursuant 
to the CCAA caused the lesser prairie chicken to colonize their lands or to increase in numbers. 

 

A.  Areas to be conserved for lesser prairie chickens are so small and fragmented as to not justify 
continuation or revision of the CCAA. 

The Fish and Wildlife Service’s 1999 policy on candidate conservation agreements with 
assurances states: 

The kinds of conservation measures specified in an Agreement with assurances will 
depend on the types, amounts, and conditions of, and need for, the habitats existing on 
the property and on other biological factors.  Different kinds of conservation measures 
may benefit different life stages or serve to fulfill different life history requirements of 
the covered species.  The amount of benefit provided by an Agreement with assurances 
will depend on many factors, particularly the size of the areas on which conservation 
measures are implemented and the degree of conservation benefit possible (e.g. through 
habitat restoration or reduction of take).98 

 

On the basis of acreage alone, the CCAA conserves habitats that, in total, are orders of 
magnitude too small and much smaller than the habitats that are developed and degraded under 
its permitting authority.  As we pointed out in Section I, just 2,008 acres were remediated for 
lesser prairie chickens in the almost-eight years of the lesser prairie chicken compensatory 
mitigation program.  Given the considerations through hierarchical theory on habitat 
fragmentation and the relative futility of mitigating fragmentation through maintaining minimal 
grass heights, as discussed in Section IV, subsection B, these three-square-miles are the only 
areas in which genuine restoration under the rubric of the CCAA are likely to have actually 
occurred – and it is not clear that even that tiny area was contiguous or close-together, and not 
itself widely scattered apart and therefore of even less value.   

As we showed in Section II and in the discussion of the abdication of adaptive 
management in Section IV, that aggregate remediated/restored acreage is dwarfed by the size of 
areas destroyed through authorization of the CCAA.  Any revised CCAA would have to 
somehow guarantee a complete reversal of the staggering imbalance between the size of areas 
destroyed versus those that are restored – and such a reversal seems exceedingly unlikely.  At a 

 
97 64 Fed. Reg. 32727 (June 17, 1999). 
98 64 Fed Reg 32727 (June 17, 1999). 
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minimum, any revised CCAA must accord with the Fish and Wildlife Service’s revised CCAA 
policy requiring a net conservation benefit.  That policy defines “net conservation benefit” as 
“the cumulative benefits of the CCAA’s specific conservation measures designed to improve the 
status of a covered species by removing or minimizing threats so that populations are stabilized, 
the number of individuals is increased, or habitat is improved.”99  The policy adds: 

The benefit is measured by the projected increase in the species’ population or 
improvement of the species’ habitat, taking into account the duration of the Agreement 
and any off-setting adverse effects attributable to the incidental taking allowed by the 
enhancement-of-survival permit.100 

As shown in the bulk of this letter, a new CCAA would have be extraordinarily different from 
the current CCAA to meet even this minimal standard. 

 

B.  WAFWA’s and its oil and gas partners’ credibility and reliability as demonstrated by their 
prior record and history are inconsistent with continuing or revising the CCAA as a substitute for 
listing. 

The Fish and Wildlife Service’s policy on evaluation of conservation efforts when 
making listing decisions states standards that the CCAA does not meet and that a revised CCAA 
cannot meet: 

We agree that a party’s (ies’) prior record and history with respect to implementation of 
conservation efforts should be recognized toward their credibility and reliability.  
Information concerning a party’s experience in implementing conservation efforts may be 
useful in evaluating how their conservation effort satisfies the PECE criteria.101    

 

The bulk of this letter demonstrates the abysmal prior record and history of WAFWA in 
implementing the CCAA.  But WAFWA’s and its oil and gas industry partners’ lack of 
credibility can be assessed not just through their failures to date but also in their cynical 
intentions.  The audit found that “compliance with the CCAA is not the final goal of the 
participants in the Program. The participants are looking to limit their future regulatory 
obligations in case of a listing of the LPC by obtaining an enhancement-of-survival permit from 
the USFWS.”102  Indeed.  And to obtain that permit, WAFWA and its oil and gas industry 
partners reveal in one of their workgroup’s response to the audit, they might be willing to cheat 
in assessing how wide a radius around wells are analyzed for impacts on the bird:  “[I]f the 

 
99 81 Fed. Reg. 95171 (Dec. 27, 2016). 
100 81 Fed. Reg. 95171 (Dec. 27, 2016). 
101 68 Fed Reg 15106 (March 28, 2003). 
102 Guillon (2019), p. 27. 
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CCAA is changed to increase the impact buffer to 300 meters . . . in practice most impacts 
[could] still [be] estimated using the 200-meter buffer.”103 

The Fish and Wildlife Service’s policy on evaluation of conservation efforts when 
making listing decisions also premises such decisions on [t]he certainty that the conservation 
effort will be implemented.”104  In this instance, WAFWA’s extensive failed record, coupled 
with its own workgroup’s shady statement of intent, suggests a revised CCAA will not be 
implemented. 

Moreover, as shown, the CCAA and any contemplated revision offer near-certainty that 
conservation will not occur alongside a system of measuring impacts and mitigation amounting 
to smoke and mirrors.  The evaluation policy states as a standard for “[c]ertainty that the 
conservation effort will be effective” that “[q]uantifiable, scientifically valid parameters . . .  will 
demonstrate achievement of objectives, and standards for these parameters by which progress 
will be measured, are identified.105  Yet as shown in the bulk of this letter, the CCAA has no 
such scientifically valid parameters, and any revision that is even remotely similar to the present 
CCAA, will not incorporate such parameters.  

 

C.  The CCAA and any contemplated revision ignores the totality of threats and only purports to 
address those threats from oil and gas development. 

 The Fish and Wildlife Service’s policy on evaluation of conservation efforts when 
making listing decisions also states that “plans that comprehensively address threats are likely to 
be more influential in listing decisions than plans that do not thoroughly address the conservation 
of the species.”106  This CCAA does not effectively address the effects of global warming and 
associated drought – which would be exacerbated through facilitating oil and gas development – 
small population sizes and inbreeding, nor habitat fragmentation.  The policy states that “high-
quality formalized conservation efforts should explain in detail the impact and significance of the 
effort on the target species.”107  Yet the CCAA and the Lesser Prairie-Chicken Range-wide 
Conservation Plan do not discuss how the threats to the lesser prairie chicken act cumulatively 
and would affect its survival, much less its recovery. 

The Service also states: 

The final determination whether to list a species under the Act will rest solely upon 
whether or not the species under consideration meets the definition of threatened or 
endangered as specified by the Act, which will include consideration of whether 
formalized conservation efforts that meet PECE criteria have enhanced the status of the 
species.108 

 
103 ICF (2020), Appendix C, p. 6 of 10. 
104 68 Fed Reg 15114 (March 28, 2003). 
105 68 Fed Reg 15115 (March 28, 2003). 
106 68 Fed Reg 15109 (March 28, 2003). 
107 68 Fed Reg 15110 (March 28, 2003). 
108 68 Fed Reg 15109-15110 (March 28, 2003). 
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Lesser prairie chickens are closer to extinction as a result of the CCAA and the rangewide plan 
than if the Service had listed the species and kept it listed.  A CCAA must not substitute for 
listing the lesser prairie chicken under the Endangered Species Act. 

 

VII.  Critical habitat must be designated for the lesser prairie chicken. 

 

A.  Critical habitat is vital to achieving the purposes of the Endangered Species Act. 

In enacting the Endangered Species Act, Congress emphasized the importance of critical 
habitat designation:  

“[C]lassifying a species as endangered or threatened is only the first step in insuring its 
survival. Of equal or more importance is the determination of the habitat necessary for 
that species’ continued existence.   . . .  If the protection of endangered and threatened 
species depends in large measure on the preservation of the species’ habitat, then the 
ultimate effectiveness of the Endangered Species Act will depend on the designation of 
critical habitat.”109 

Since the enactment of the Act, the case for designating critical habitat has only grown 
stronger.  Critical habitat designation is crucial to species’ survival and recovery.  Where critical 
habitat is protected, species tend to recover faster.110  Species with critical habitat for two or 
more years are more likely to be improving and less likely to be declining than species without 
critical habitat.111 

 Like other species, the lesser prairie chicken will benefit from critical habitat designation.  
Given the extensive degradation and severe fragmentation of its southern Great Plains 
ecosystem, accelerating oil and gas development, and global warming that is aggravated and 
increased by local oil and gas development, critical habitat is precisely the tool that the lesser 
prairie chicken requires for survival and recovery.  
 

 

 
109 H.R Rep. No. 94-887 (1976), p. 3. 
110 Suckling KF, Taylor M. 2006. Critical habitat and recovery. Pages 75-89 in Goble DD, ed. The Endangered 
Species Act at Thirty. Washington (DC): Island Press. 
111 Taylor, M. T., K. S. Suckling, and R. R. Rachlinski (2005). “The Effectiveness of the Endangered Species Act: A 
Quantitative Analysis.”  Available on-line at 
http://www.biologicaldiversity.org/publications/papers/bioscience2005.pdf 
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B.  Lesser prairie chicken critical habitat is now determinable. 

 In listing the lesser prairie chicken as threatened in 2014, the Fish and Wildlife Service 
recognized the prudency of designating critical habitat.  But the Service asserted that critical 
habitat was not determinable – and on that basis did not designate it:   

We are currently unable to identify critical habitat for the lesser prairie chicken because 
important information on the geographical area occupied by the species, the physical and 
biological habitat features that are essential to the conservation of the species, and the 
unoccupied areas that are essential to the conservation of the species is not known at this 
time. A specific shortcoming of the currently available information is the lack of data 
about: (1) The specific physical and biological features essential to the conservation of 
the species; (2) how much habitat may ultimately be needed to conserve the species; (3) 
where the habitat patches occur that have the best chance of rehabilitation; and (4) where 
linkages between current and future populations may occur. Additionally, while we have 
reasonable general information about habitat features in areas occupied by lesser prairie-
chickens, we do not know what specific features, or combinations of features, are needed 
to ensure persistence of stable, secure populations.112 

However, the Service outlined the information that would make critical habitat determinable for 
the lesser prairie chicken – and on that basis, now that habitat can indeed be determined: 
 

Several conservation actions are currently underway that will help inform this process 
and reduce some of the current uncertainty. Incorporation of the information from these 
conservation actions will give us a better understanding of the species’ biological 
requirements and what areas are needed to support the conservation of the species. The 
five State conservation agencies within the occupied range of the lesser prairie-chicken, 
through coordination with the Western Association of Fish and Wildlife Agencies 
Grassland Initiative, were funded to develop a rangewide survey sampling framework 
and to implement aerial surveys in 2012 and 2013. The rangewide plan commits to 
continued rangewide population monitoring of the lesser prairie-chicken, including 
annual use of the aerial survey methodology used in 2012 and 2013 (Van Pelt et al. 2013, 
p. 122). Ongoing implementation of these aerial surveys is important, as they may enable 
biologists to determine location of leks that are too distant from public roads to be 
detected during standard survey efforts. Our critical habitat determination will benefit 
from this additional information and allow us to consider the most recent and best science 
in making our critical habitat determination.113 

Those aerial surveys have been taking place and some of the results are represented in the 
following two maps from WAFWA’s lesser prairie chicken 2018 annual report.114 

 
112 79 Fed Reg 20069 (April 10, 2014) 
113 79 Fed Reg 20069-20070 (April 10, 2014) 
114 Wolfe et al (2019), pp. 17, 18. 
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The 2018 annual report also includes detailed maps of lesser prairie chicken focal areas 
and connectivity zones and the degree of development within reporting subunits of these 
designations; those four maps correspond to the four ecoregions identified for lesser prairie 
chickens, and are reproduced below.115 

 

 
115 Wolfe et al (2019), pp. 87, 88, 89, 90. 



44 
 

 

 

 

 

 

 



45 
 

 

 



46 
 

 

 



47 
 

 

In addition, the studies discussed in Section IV, subsection B, and reproduced as 
appendices C, D and E, provide additional information about the specific physical and biological 
features essential to the conservation of the lesser prairie chicken, how much habitat may 
ultimately be needed to conserve the bird, where the habitat patches occur that have the best 
chance of rehabilitation, where linkages between current and future populations may occur, and 
the specific features or combinations of features needed to ensure persistence of stable, secure 
populations –the very categories of information that the Service stated in 2014 it did not know 
enough about.  For some of this information, it is clear that the study authors have more precise 
information than printed in their study, and in such cases the Service should directly query the 
scientists for their data. 

Altogether, it is clear that the Service has the information needed to designate critical 
habitat for the lesser prairie chicken at the time that it is listed – and it is imperative that you do 
so.   

Please designate all occupied habitat.  However, occupied habitat is not sufficient to 
conserve the lesser prairied chicken.  Habitat fragmentation, small population sizes, limited 
genetic diversity and the potential for inbreeding depression, combined with the other threats to 
the lesser prairie chicken such as global warming and associated droughts, require prairie 
chicken populations and subpopulations to connect with each other.  For that reason, unoccupied 
habitats in corridors between occupied habitats are essential to conservation and should also be 
designated as critical habitat.  

Thank you for your consideration. 

 

   Sincerely, 

 
   Michael J. Robinson, Senior Conservation Advocate 

Center for Biological Diversity 
P.O. Box 1727 
Silver City, New Mexico 88062 
 
michaelr@biologicaldiversity.org 
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Disclaimer

No warranty or representation, expressed or implied, is made by Conservation 
Investment Management, as to the completeness and accuracy of the information 
contained in this document. The information is subject to errors, omissions, changes in 
price, and changes in economic, financial, or other conditions beyond the control of
Conservation Investment Management. Any person reviewing the information contained
in the report acknowledges that he or she is engaging in his or her own independent due
diligence investigation and shall hold harmless Conservation Investment Management,
for any statements. Conservation Investment Management highly recommends that any
person interested in investing in conservation investments consults first with a lawyer 
and a financial planner.

This audit was ordered by WAFWA. WAFWA and Lesser Prairie Chicken Conservation, 
LLC, a subsidiary of Common Group Capital paid equally for the cost associated with the 
audit.

All opinions expressed are my own.
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1 Acronyms

CCAA  Candidate Conservation Agreement with Assurance

CFA  Chartered Financial Analyst

CGC  Common Ground Capital

CIM  Conservation Investment Management

ENGO  Environmental Non-governmental Organizations

GAAP  Generally Accepted Accounting Principles

KU  Kansas University

LPC  Lesser Prairie Chicken

LPCC  LPC Conservation, LLC

RBC Royal Bank of Canada

SRF WAFWA Species Restoration Foundation Inc., an Idaho nonprofit corporation
granted 501(c)(4) status by the Internal Revenue Service

U.S. FWS United States Fish and Wildlife Service

WAFWA Western Association of Fish and Wildlife Agencies, Inc., an Idaho nonprofit
corporation granted 501(c)(4) status by the Internal Revenue Service
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2 Qualification of the Auditor and Contact Information

The audit was conducted by Dr. Ben Guillon, CFA. Dr. Guillon is a recognized expert on
mitigation markets with over 15 years of experience. He has worked for some of the most 
sophisticated investors in the space including the World Bank and New Forests. He also served 
as expert witness for the U.S. Department of Justice on a case related to mitigation banking and 
in-lieu-fee programs in Alaska. Dr. Guillon has been teaching on the business of mitigation and 
conservation banking at the mitigation banking conference for many years and has published
several articles on the subjects. Among other degrees and certifications, Dr. Guillon holds a
Doctorate Degree in Veterinary Medicine with a specialization in wildlife management and a
master’s degree in environmental economics. Dr. Guillon also holds the CFA designation from 
the Chartered Financial Analyst Institute. A full resume is available in Appendix B

Dr. Guillon can be reached at: ben@conservationinvestment.com
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3 Scope of the Audit, Approach, Methodology and Timeline

3.1 Scope

The audit conducted by Conservation Investment Management (CIM) has been focused on the
implementation of the Range-Wide Oil and Gas Candidate Conservation Agreement with
Assurances for the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) in Colorado, Kansas,
New Mexico, Oklahoma and Texas between the U.S. Fish and Wildlife Service and the Western
Association of Fish and Wildlife Agencies / Foundation for Western Fish and Wildlife dated
February 28, 2014 (“CCAA”, also referred to as the “Mitigation Framework”) (Appendix C). The
implementation of the CCAA is referred to in this audit report as the “Program”. I have limited
my analysis of The Lesser Prairie-Chicken Range-wide Conservation Plan dated October 2013
(“Range-wide Plan”) and of WAFWA as an organization to the points relevant to the Audit of the 
implementation of the CCAA.

Based on the audit engagement agreement, I focused my analysis of the following points:

• Financial situation of the Species Restoration Foundation (“SRF”)

• Conservation performance of the Program

• Compliance of the Program with the CCAA

• Future market for Lesser Prairie-Chicken (“LPC”) mitigation

• Stakeholder support of the Program

In addition, I presented a list of options for the future of the Program.

3.2 Approach

The Program is a complex system that is influenced by a large number of decision makers, staff
members and external organizations. For the ease of the reader of this report, I organized the 
audit using the framework depicted in Figure 1. The Program lies at the intersection of three key
functions: financial management, conservation delivery and regulatory compliance. The three
functions are coordinated through the management provided by WAFWA to the Program. The
State Agencies, as well as some external stakeholders are providing the governance of the
Program. Finally, other stakeholders have an interest in the Program, including Program
participants, landowners providing mitigation, the U.S. Fish and Wildlife Service as well as 
different environmental non-governmental organizations (“ENGO”).
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Figure 1: Audit framework

3.3 Methodology

I started with an extensive review of the existing documentation, followed by interviews with
WAFWA’s current staff as well as interviews of representatives of the different stakeholder 
groups. I requested additional information from WAFWA to better understand the performance
of the Program. However, in most cases, the information was not readily available and required
that I worked with WAFWA’s staff to generate it.

3.4 Confidentiality

During the course of this engagement, in this audit report and in any presentation relative to this
audit, I have respected the confidentiality provisions of the CCAA, of the certificate of inclusion
and of the landowner agreements. All information provided was anonymized to maintain 
confidentiality of names and locations of industry parties and landowners.

3.5 Combination with Due Diligence

In parallel to the audit process, LPC Conservation, LLC (“LPCC”), a subsidiary of Common
Ground Capital (“CGC”) has been conducting a due diligence process in order to present a 
proposal to WAFWA on the future of the Program by July 11th.

3.6 Timeline

April 3  Execution of audit engagement agreement

April 4-5 Interviews in Lawrence with WAFWA’s program management

April 7-8  Interviews in Boise with WAFWA’s CFO

April 10 – May 3 Document review and conservation effectiveness analysis
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April 26 Initial results briefings to WAFWA’s Directors and to Chris Moore,
WAFWA’s Executive Director

May 4 – June 30 Interviews with participants and FWS – Finalization of the report

3.7 Audit Limitations

As indicated in the engagement agreement the success of this audit relies on the full
cooperation of WAFWA’s staff and management, in particular with regard to access to important
program information such as financial and conservation performance. Most WAFWA’s
employees and contractors has considered this audit as “friendly” and have been proactive in
sharing information. However, a limited number of WAFWA’s employees may have considered
the audit as being “adversarial” and have been significantly less forthcoming with information. In 
addition, as presented in this audit, WAFWA does not maintain customary business analytics
related to financial and operational (conservation) performances. WAFWA also used three
different accounting programs and charts of accounts for the 5-year period covered by the audit.
The different systems and charts of accounts do not match one another rendering any
longitudinal analysis almost impossible. Because of the limited time and resources of the audit, I 
was only able to do a more limited analysis than anticipated.

 

The highly divided culture between the conservation program staff and the accounting staff has
also limited the ability to easily capture a comprehensive picture of the Program. Although 
WAFWA’s Executive Director has been very cooperative and has tried to make himself available 
as needed, the fact that he was only available on a part time basis and had only a few months 
of history with the Program has been an added limitation to the audit. Finally, combining an
audit with a third-party due diligence created a level of confusion, and sometime suspicion, that
may have limited the transparency of the information provided by WAFWA’s staff to the auditor.

Despite these limitations, I believe that this report provides a fair overview of the Program.
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4 Results of the Audit

4.1 Finances

4.1.1 Although accounting systems and procedures are in place, WAFWA does not
properly administer the Program from a financial standpoint

WAFWA has retained a well-trained staff of accountants as well as a Chief Financial Officer. 
WAFWA has had 4 CFOs over the 5-year period and has used three different accounting 
software, which is highly unusual. However, financial operations are implemented in a
customary manner and WAFWA has successfully passed its annual accounting audits with
limited questions or restatements. However, WAFWA’s financial management is deficient for the 
following reasons:

• Financial controls are deficient

Because of the lack of communication between the accounting staff and the management of the
program staff, it is unclear how WAFWA ensures that reimbursement to staff are properly
approved. In addition, in part due to the lack of funding, WAFWA’s accounting team does not
maintain the customary checks and balances when approving and making payments to
contractors and other third parties. Although I did not identify specific issues, the lack of proper 
controls could lead to improper practices by staff members and management.

• The financial reporting is inadequate because of multiple software migrations

Over the 5 years covered by the audit, WAFWA used three different accounting software. The
charts of accounts for each of the three software are different and expenses cannot be easily
compared between years. In addition, WAFWA’s CFO is not familiar enough with the three 
software to easily create meaningful reports.

• The financial reporting gives a distorted view of financial position

The Program’s financial statements have been developed using Generally Accepted Accounting 
Principles, which is the standard used in the industry. However, these financial statements do
not give a fair picture of the financial position of the Program. WAFWA’s CFO should either add
footnotes to the financials or produce a different set of financials for WAFWA’s Directors to
understand the actual financial position of the Program. For example, WAFWA does not record
the liabilities created by the pre-paid mitigation by Program participants. In addition, the 
Program’s fixed assets are overvalued (see 4.1.3).

• The budgeting process is disconnected from Program operations

After discussion with both WAFWA’s CFO and the management of the conservation program, it 
appears clearly that the lack of communication does not allow an effective budgeting process.
WAFWA’s CFO reported that Program operations would authorize purchase orders without
regard for the budget while the Program management complained that the budget was prepared
with limited input from them. The result is that WAFWA has only a limited understanding of the 
Program budget and of how it could be effectively reduced.
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• WAFWA does not properly supervise SRF’s financial advisor

Based on interviews with WAFWA’s CFO and with Royal Bank of Canada (“RBC”), the
investment adviser for SRF’s endowments, RBC’s performance is only reviewed by WAFWA on
an annual basis as part of the general accounting report. My recommendation is to assess fund
performance quarterly and to review the investment policy, as well as the performance of the
investment manager, annually. The agreement between WAFWA and RBC was not available 
when requested and WAFWA’s CFO indicated that she had not reviewed it since she had taken
her position. The investment policy statement has not been reviewed in the past 5 years.
Reports provided by RBC are particularly confusing and do not give a good overview of the
investment performance. Since all endowments have the same goals, they should be
maintained as in the same pool and tracked separately, and not through separate accounts as it
is currently the case for SRF. Maintaining separate accounts with different asset mixes
significantly increases the fees paid by WAFWA to RBC and increases the complexity of the
monitoring investment performance. Some of the investment strategies included in SRF’s
portfolios are not customary and it is not clear why they were chosen. Specifically, most
strategies for smaller endowments are focused on index funds and mutual funds. RBC instead
opted to create a portfolio composed of individual stocks. This does not ensure the appropriate
level of diversification and tends to significantly raise the overall costs of the portfolio. Finally, 
RBC has been providing erroneous advice to WAFWA’s CFO on how to manage SRF’s
endowments when those questions should have been directed to WAFWA’s legal counsel
instead. Based on the findings above, my recommendation is for WAFWA to select a new 
investment adviser and terminate its relationship with RBC as soon as possible. In addition,
WAFWA may consider sending a complaint to RBC’s management and request that they review
their employees’ practices and refund any amount of fee that was improperly charged to SRF.

4.1.2 WAFWA’s finance team does not provide the strategic overlay that is required to
run the Program

 This translates in a quasi-absence of business analytics beyond the financial
statements, the absence of medium- and long-term financial planning and of financial risk
management. WAFWA’s CFO is disconnected from the conservation operations and has a 
limited understanding of the implementation of the Program. This would limit any attempt to 
provide strategic guidance on the Program. 
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One of the direct consequences of the lack of strategic thinking at the financial level is the fact
that WAFWA does not conduct proper financial analysis before accepting new initiatives leading
to unprofitable arrangements (Such a grant administration). One of the main reasons for the low 
administrative overhead that can be charged on federal grants stems from the aftermath of the 
situation related to Steve Barton. However, similar low administrative fees are also charged on
state-provided grants. The level of administrative expenses levied on those grants does not
cover the administrative costs incurred by WAFWA.  

4.1.3 WAFWA’s financial reporting overvalues its assets

At the end of the fiscal year 2018, SRF is reporting the following assets

Table 1: SRF Fixed Asset (As reported at the end of FY2018)

Land $ 9,250,000
Conservation Easement Asset $ 1,552,597
Software $ 730,744
Furniture and Equipment $ 149,652

The land category refers to the Tate Ranch. However, this value is incorrect for two reasons.
First the total purchase price was $10 million. SRF paid $9.25 million at closing because it
received a $750,000 credit associated with a 5-year grazing and hunting granted to the previous
owners. The $750,000 should have been recorded as a liability and the full $10 million should
have been recorded as the value of the asset. Second, WAFWA placed a conservation
easement onto the Tate Ranch limiting the development opportunities. WAFWA should have at 
least inserted a footnote in the financials to disclose the fact that the Tate Ranch’s value may be 
30% to 50% lower than the initial value. A better approach would have been to do a new 
appraisal of the ranch to arrive at the current value. Finally, the ranch has been titled in the
name of WAFWA and not SRF and is not therefore an SRF asset (WAFWA’s CFO disputes this
later point).

Conservation easement assets refers to the conservation easements that have been placed on
third-party ranches for permanent mitigation. Although it is correct from an accounting
standpoint that the conservation easements would be considered as assets, they have no
market value (those easements could be considered a net liability to WAFWA because their
management by WAFWA creates a perpetual annual cost that is not matched by any proceed).
The same is true for the software system that was purchased by SRF. It is highly customized, 
and it is unlikely the system could be resold to another entity.

We highly recommend that SRF maintains at least 2 sets of financials. One set would be GAAP 
compliant while the second set of financials would be designed for management and reflect the 
real value of the assets and of the liabilities.

Finally, the list of fixed assets of SRF reflects neither the Boise building nor the loan to WAFWA 
for its share of the purchase of the building (see more details in the next section).
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After full restatement, I estimated the value of SRF’s fixed assets at between $5.8 and $7.8
million, or between 47% and 63% of the value reported in SRF’s balance sheet. If the Tate 
Ranch is removed from SRF’s assets, then the value of SRF’s fixed assets is close to null.

4.1.4 The purchase of the Boise building using SRF’s administrative funds and the 
associated loan of SRF’s funds to WAFWA were not appropriate uses of funds.
WAFWA took 100% ownership of the building paid using SRF funds.

In 2016, WAFWA purchased for $650,000 a building in Boise to house WAFWA’s and SRF’s
operations. SRF was responsible for 75% of the funding and WAFWA used funds from SRF’s
administrative account. WAFWA was responsible for 25% of the purchase price but did have
neither the available cash nor the ability to contract a loan. WAFWA decided a take a $162,500
loan from SRF to cover its side of the transaction. I requested the documentation for this loan
but was told by WAFWA’s CFO that it was never prepared, and only a repayment schedule was 
prepared and approved by the executive committee.

WAFWA did not request a review by its legal counsel before deciding to purchase a building for 
WAFWA and SRF using SRF’s funds. WAFWA also did not request a review by legal counsel 
before extending itself a loan from SRF. Neither the CCAA nor the Lesser Prairie Chicken
Conservation Delivery Business Plan (Appendix D) clearly describe the expenses that are
appropriate under the administrative account. However, the business plan includes a budget
that does not contemplate the purchase of a building. In addition, purchasing the building
required invading the principal of the endowment, which goes against the business plan. For
those reasons, it is my opinion that both the purchase of the building using SRF funds and the 
loan from SRF to WAFWA were inappropriate use of SRF’s funds.

WAFWA decided to use SRF’s funds to purchase a building that is titled entirely to WAFWA. No 
compensation was paid from WAFWA to SRF. Again, legal counsel was not consulted on the
appropriateness of these decisions. In addition, WAFWA started charging rent to SRF for its use
of the building. When asked about this situation, WAFWA’s CFO indicated that “WAFWA had to
charge SRF rent because one non-profit cannot benefit from the assets of another non-profit 
without appropriate compensation”. WAFWA’s CFO could not explain why the same reasoning
did not apply when the SRF’s funds were used to purchase the building on behalf of WAFWA. 

 

4.1.5 The Program does not track its liabilities properly and may not have enough
assets to cover its future potential liabilities
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The Program raised around $65 million from participants. Although SRF is a not-for-profit, these
contributions were not philanthropic donations but instead a pre-payment for future mitigation.
SRF’s balance sheet does not reflect that pre-payment in its liability leading SRF to undervalue 
its actual liabilities by between $30 and $45 million. In addition, when SRF enters into a contract 
with a landowner, whether into a 10-year contract, or a permanent contract, these contracts lead 
to a long-term liability for SRF in the form of an obligation to pay the landowners over the period
of the contract. Again, none of these liabilities are actually reflected in SRF’s balance sheet.
Although we may discuss whether such liabilities should be included under GAPP, it is clear that
the net present value of these liabilities should be included in any report to the directors to
ensure that they are provided with a clear picture of the financial position of the Program.
Further analysis would be required beyond what was possible during the audit to determine the
actual financial position of the Program. Based on the limited information available for the audit,
it appears possible that the Program does not have enough assets to cover its potential 
liabilities.

4.1.6 WAFWA did not manage its administrative endowment to ensure that it remains
permanent

Based on the CCAA and on the business plan, WAFWA was expected to deposit administrative 
fees into an endowment fund from which only the proceeds should be used to cover expenses. 
This would have guaranteed that the endowment fund would remain permanently available.
Instead, WAFWA decided to staff-up as soon as funds started coming in and immediately
started using the endowment principal. According to WAFWA’s CFO, the rational was that future
fees could be used to make up for the money that had already been spent. Consequently, the 
administrative endowment was converted in a checking account in 2017 because of its low
balance and will be exhausted by the end of July 2019. It could be argued that the concept of an
administrative endowment was doomed from the beginning. Based on the business plan’s
assumptions, the endowment required to cover this level of expenses would need to amount to
$75 million, way beyond what SRF and WAFWA could generate based on the business plan. In
addition, the business plan did not make any arrangement to cover SRF’s administrative
expenses while the endowment was being progressively funded over the initial three-year
period. Because of the lower balance in the endowments, interests would be not have been 
enough to cover administrative expenses and WAFWA would have had to invade the principal.
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4.1.7 The Program does not generate the financial resources needed to support its 
administrative costs and will run out of administrative funds by the end of the July
2019

For the fiscal year 2017, total expenses charged to the administrative account were around $3 
million. Details are provided in Table 2.

WAFWA has been steadily reducing this budget by not replacing leaving staff members, by 
reducing the budget allocated to Kansas University (“KU”) and by shifting a large portion of the 
cost of the aerial surveys onto some of the WAFWA States. WAFWA’s CFO estimated the bare
minimum level of expenses to run the program at $900,000 in addition to staffing costs. Based
on my experience with similar programs, WAFWA could modify the Program to greatly reduce
the need for biology staff and reduce its costs, including staffing to around $1 million a year. 
Regardless of the level of expenses, the Program has only generated around $40,000 in
administrative fees this fiscal year, only 4% of the most conservative budget estimate. As of
February 2019, SRF had a balance of $225,000 on its admin account, counting both cash and
account receivable. We estimated that by the end of July, the administrative account will be fully 
depleted.

Table 2: SRF Admin budget for FY 2017

Staffing $920,209
IT costs (including KU contract) $611,143
Aerial surveys $479,020
Accounting Services $129,787
Legal Services $65,333
Investment advisory fees $287,671
Payment to landonwers $156,736
Bad Debt $158,325
Misc $203,536
Office Rent $57,073

TOTAL $3,068,833
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4.1.8 The Program does have appropriate resources to support its permanent 
conservation. However, the Tate Ranch endowment needs to be fully funded
immediately.

WAFWA anticipated that payments to landowners for permanent conservation should amount to 
around $450,000 in 2019. The status of the different permanent conservation endowment 
accounts is presented in Table 3 below.

Table 3: Status of the permanent conservation endowments

As of
06/2018

With Tate Ranch
Endowment fully

funded
Tate Ranch $5 ,037,699 $ 9,537,699
TNH Easement $1 ,250,989 $ 1,250,989
Endowment 3 $1 ,180,534 $ 1,180,534
Endowment 4 $1 ,364,612 $ 1,364,612
TOTAL $ 8,833,834 $ 13,333,834
4% distribution $ 353,353 $ 533,353

Conservation endowments related to permanent mitigation amounted to close to $9 million at
the end of fiscal year 2018. Based on the 4% distribution anticipated in the business plan, these 
endowments could sustainably generate only $350,000 leaving a $100,000 annual deficit.
However, WAFWA made the decision to only partially fund the endowment for the Tate Ranch
(discussed in more details in section 4.1.10). At the end of fiscal year 2018, $4.5 million the 
remained to be deposited in the Tate Ranch endowment. If this amount is included in the total 
endowment amount for permanent conservation, over $530,000 could be generated annually.

4.1.9 The Program spending on temporary mitigation is unsustainable

SRF’s balance sheet shows that $28,096,180 was available in the general conservation
endowment used to pay for temporary mitigation at the end of fiscal year 2018. However, this
amount includes the $4,5 million discussed in the previous section and that should be deposited 
into the Tate Ranch endowment. The actual amount available in the general conservation
endowment is $23,596,180. Assuming a 4% distribution rate, the endowment can generate
$943,847 annually, well short of the $1.6 million that WAFWA has anticipated paying to 
landowners in 2019. At the current spending rate, I estimated that the general conservation
endowment could be depleted by 2041. The level of temporary mitigation provided by SRF is
clearly unsustainable in the long run. In addition, the principal in the general conservation
endowment should be used in the future to purchase additional permanent conservation further 
reducing the total amount available to pay for temporary mitigation.

4.1.10 Adaptive management cannot effectively solve the financial issues outlined in
this audit

CONFIDENTAL – DO NOT DISTRIBUTE 18



The CCAA provides an adaptive management plan that was designed to help in alleviating
some of the shortfalls listed in this report but is ineffective. The total annual increase in
mitigation fees that is allowable is limited to 7%: 3% to match inflation and 4% to increase 
conservation practices, well short of the amounts discussed in this report. The adaptive
management plan also provides for the administrative fees to be increased if the endowment is
at risk of depletion. However, no clear process is laid out for this purpose. In 2018, WAFWA
increased the fees from 12.5% to 16.5% and it remains unclear if this is allowable by the CCAA.
Because the administrative fees are levied on new impacts, and those have been scarce,
raising the level of fees has been unable to raise any significant funds for the administrative 
account.

4.1.11 WAFWA improperly transferred money from the conservation endowment to fund
the administrative costs of the Program, including salaries of WAFWA’s staff

After reviewing SRF’s financials and interviewing WAFWA’s CFO, my opinion is that WAFWA
misallocated resources from RSF on multiple occasions. The decisions to reallocate resources 
were made by the Executive Committee and implemented by WAFWA accounting team:

• Endowment and conservation payments related to the Tate Ranch

The concerns related to the endowment of the Tate Ranch are twofold. First, WAFWA decided
not to fund 100% of the endowment after a conservation easement was placed on the property, 
in contradiction with the CCAA. Despite having the money available in the general conservation
endowment, WAFWA, after consulting with its investment adviser but not with its legal counsel,
decided to fund the Tate Ranch endowment over 4 years. The stated goal according to
WAFWA’s CFO was to keep as much capital in the general conservation endowment because 
the proceeds of those investments were then diverted to the SRF’s administrative account and 
used to pay salaries and administrative operation costs. On the other hand, WAFWA paid off
amounts from the endowment that were calculated for a full endowment. Because the interests
on the partial endowment were not enough to cover these payments, it resulted in an invasion of
the principal of the endowment. The effect is that the Tate Ranch endowment is expected to
reach around $9.1 million by the end of the payment plan in 2020 when, based on WAFWA own
assumptions, this amount should be at least $11 million. The second concern has to do with the
use of the conservation payments drawn from the Tate Ranch endowment. Based on the 
CCAA, these payments should be used exclusively to reimburse the landowner for the
conservation activities that have taken place on the land. However, in the case of the Tate
Ranch, WAFWA’s CFO indicated that these payments were used not solely for conservation 
activities on the Ranch but instead reincorporated into the administrative account.

The annual conservation payments amounted to around $680,000. In addition, SRF paid itself a 
$180,000 incentive payment (similar to third-party landowners) to join the Program.
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• Use of proceeds from the conservation account for administrative costs

As stated before, WAFWA withdrew the proceeds from investments from the general
conservation account to deposit them into the administrative account. In the meantime, SRF 
also paid in full landowners who signed a temporary contract. Without any investment proceeds
left, WAFWA’s CFO had to use the endowment principal to pay landowners. This is a direct
violation of the CCAA since these endowments are expected to be perpetual. I estimated the 
improper transfers to around $3 million over the period.  

 
 

• Transfer of $1,000,000 from the general conservation endowment to the
administrative endowment

WAFWA’s CFO indicated that based on a decision of the Executive Committee, she transferred 
on two occasions $500,000 from the SRF’s conservation account to SRF’s administrative 
account to ensure that SRF would be able to meet its administrative obligations.

Based on the above analysis, I estimated that between $5 and $7 million are been diverted from
the conservation endowment accounts and have been improperly used to cover administrative 
costs.

4.1.12 

 

 
 

 I would like to highlight the following points:

• 

• WAFWA extended itself a loan from SRF without discussion with the USFWS
and the participants and without properly documenting the loan

• WAFWA assumed ownership of a building paid for with at least 75% of SRF’s
funds to WAFWA’s sole ownership

• WAFWA charged SRF rent on the same building, when it could easily be argued
that WAFWA should have paid SRF rent for its use of the building

• Finally, the Tate Ranch was purchased entirely with SRF’s funds but WAFWA 
took ownership of it.  
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4.1.13 
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4.2 Conservation

4.2.1 The Program is supported by dedicated staff with deep subject matter expertise. 
However, the staffing structure of the conservation team may not be the most
efficient

WAFWA has been able to hire and retain a staff with the expertise, experience and local contact 
necessary for the Program to operate. However, it may have been more efficient for WAFWA to
rely more on contractors and state agency staff for the implementation of the Program. For
example, it is unclear that SRF needs the same level of staffing during the survey seasons and 
during the winter months where no surveys are necessary.

4.2.2 The goals of the Program do not match the criteria that USFWS is using to judge
the effectiveness of LPC conservation

Based on a series of interviews and a meeting with USFWS, it is clear that USFWS’ main
criteria for the effectiveness of LPC conservation activities is the presence of large unbroken
tracts of adequate LPC habitat that are protected in the long term. In addition, USFWS indicated
that population surveys are not reliable on a short timeframe and only trends greater than 20 
years should really be considered to assess the effectiveness of conservation activities. Based
on the criteria, the Program should focus on securing long term conservation (probably through
permanent conservation easements or conservation bank credits) of properties located in or
near potential population strongholds. In addition, these properties either should already have
adequate habitat but are at risk of development or they could be restored to provide habitat. The
goal pursued by the Program was mainly to increase habitat quality on properties with existing
habitat through temporary conservation (10-year contracts). Limited restoration activities took 
place to convert non habitat to habitat and little attention was paid to fragmentation.

4.2.3 WAFWA does not have a well-articulated conservation strategy and does not
properly track its progress against the needs and payments of participants

Based on interviews with the Program staff, it appears clearly that they were focused on
applying the framework of the CCAA and the business plan in a formulaic way and did not have
a well-articulated strategy to achieve goals such as maximizing restoration opportunities,
securing strongholds, limiting fragmentation or minimizing costs. WAFWA also did not conduct
regular analysis of the liabilities created by the mitigation that had been pre-paid by participants.
For example, as described in Section 4.1.9, the amount of temporary mitigation provided is in 
excess of what can be supported by the endowment account.
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4.2.4 WAFWA has developed a sophisticated database to manage the Program.
However, the database is expensive and was not included in the original budget.

WAFWA developed through a contract with KU and Timmons a comprehensive on-line 
database that allows companies to quickly assess their potential impacts and to track their
mitigation requirements. The database rebalances on a daily basis the impacts and the
mitigation that was provided to ensures that there is enough mitigation available. This is the
most advanced system that I have observed for any environmental markets and has been highly
praised by participants. The cost of developing the database, the interfaces and the
development modules was in excess of $1 million without counting WAFWA’s and KU’s staff
costs. This cost had not been budgeted in the business plan and WAFWA did not issue a 
“special assessment” to the Program participants to pay for this unbudgeted cost.

4.2.5 The design of the Program is overly complicated leading to a lack of
understanding of the relationship between impacts and mitigation

The conservation delivery system that WAFWA developed to connect acres of impacts to acres
conserved is very complex. For example, calculating the fee paid by a company for one acre of
impact involves: i) a lengthy calculation involving the cost of implementation of various USDA
practices (this calculation changes for each eco-region) ii) the use of a modifier based on the
Critical Habitat Assessment Tool (CHAT) iii) a modifier for the quality of the habitat based on the
Habitat Evaluation Guide, itself composed of 6 different variables and iv) different impact buffers
associated with the Activities. Once the money has been collected by SRF, a similar process is
used to determine payments to landowners and the acres that will be conserved. This system is
potentially grounded in good science. However, it is not transparent and does not allow WAFWA
to clearly make the connection between an impact and the mitigation that was provided. I
recommend that this system be deeply modified to make it easier for WAFWA to demonstrate 
the number of acres of mitigation that are provided for each acres of impact.

4.2.6 The mitigation fee collected by WAFWA does not reflect the actual cost of
conservation activities being implemented

The fee collected by SRF reflects a number of assumptions regarding the type and quantity of
activities that would be performed by the Program. Although the Program did deviate
significantly from the assumptions, WAFWA never sought to analyze the deviation from the
initial plan and to reconcile the fee with the conservation activities that were actually
implemented. In addition, a careful review of the calculation of the fee revealed some probable 
errors that significantly underestimated the fee to be paid by Participants.
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4.2.7 Although the Program provided valuable mitigation in excess of its initial target, it
is unclear if the effort was effective at reducing the threats to the LPC

Based on an analysis conducted with WAFWA’s staff, and assuming that the mitigation units 
provided by WAFWA are valid, my opinion is that the Program is currently offering more
mitigation than would be required if all participants were to use their entire prepaid balance. (see
Appendix F). However, it is unclear whether the conservation provided is effective:

• WAFWA’s staff has not requested a review, formal or informal, by USFWS of the 
mitigation it provided to ensure that it would comply with the CCAA. This is
particularly concerning that this consultation did not happen when WAFWA
committed $20 million to the purchase of the Tate Ranch and to fund the 
associated endowment.

• SRF has not maintained a 75/25 ratio between temporary and permanent 
conservation as required by the CCAA. The mitigation is generally skewed 
toward temporary mitigation that is cheaper. Temporary mitigation is used to 
offset permanent impact and need to be renewed every 10 years. However, as 
discussed in Section 4.1.9, SRF does not have the resources to maintain this 
level of temporary mitigation. In the future, SRF may not be in a position to renew
the temporary contract and the mitigation provided may fall well short of the
impacts.

• SRF has not made significant progress towards creating strongholds and 
restoring former habitat in part due to the lack of an adequate acquisition
strategy.

• In most cases, the landowners that are under contact with SRF are receiving 
credits for habitat that was already adequate for LPC and was not at risk of being 
converted. It is questionable in these conditions whether SRF’s payments made
any positive impact on the conservation of the LPC.

4.2.8 WAFWA should have triggered the adaptive management plan because of the
lack of progress on the conservation objectives

The CCAA includes an adaptive management plan that details actions that need to be taken if
some of the initial assumptions in the business plan prove not to be correct. However, one of 
the weaknesses of this plan is that it does not specify timelines for the review of the
assumptions and of the Program’s performance. Since WAFWA has already identified that
several of those metrics cannot be met, it should have triggered the adaptive management plan
and communicated with USFWS on the ways it was planning on addressing the shortcomings.
The upcoming 5-year review of the performance of the RWP should be used by WAFWA to 
analyze its performance and use the adaptive management plan to modify the Program.
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4.2.9 The Program as currently structured and operated does not provide a net gain in
conservation

WAFWA and SRF have not clearly defined how a net gain in conservation could be measured 
and achieved. If we use one simple measure of success which is the number of acres of
adequate habitat for the LPC, it appears quickly that the Program cannot yield a conservation
benefit. The Program calls for 20% of the mitigation to be provided through restoration and 80%
through the enhancement of existing habitat. In Chat 1 habitat, the most important habitat, the
system may result in twice the amount of mitigation compared to the impacts. The Program
therefore would result in 40% of the acres impacted being replaced by restored acres of habitat.
The current structure of the Program guaranties a net loss of habitat. Since quantity of habitat is
the main parameter used by the USFWS to determine conservation effectiveness, my
conclusion is that the Program does not provide effective conservation for the LPC and does not 
ensure a net gain in conservation.

CONFIDENTAL – DO NOT DISTRIBUTE 25



4.3 Regulatory

4.3.1 The Program does not offer any regulatory benefit to electric utility companies or 
any other industry beyond oil and gas, thereby limiting their potential participation
in the Program

Over the course of this audit, I have heard several interviewees complain that the electric utility
companies active in the area covered by the CCAA did not enroll in the Program. A review of
the CCAA shows that there is no incentive for them to do so. Indeed, they are not in a position
to enroll land in advance of impacts, as the oil and gas industry does, as they usually don’t know
in advance where a new corridor will be located. In addition, they do not own the land or the
mineral resources but usually get an easement under eminent domain law. For that reason, they
could not benefit from an enhancement-of-survival permit. If WAFWA wanted to increase the
enrollment of electric utility companies, I recommend that a new CCAA be designed that would 
include tangible benefits for this industry.

4.3.2 

 

4.3.3 The Program is out of compliance with the CCAA. However, FWS is currently 
unlikely to either terminate the CCAA or to deny the issuance of the associated
enhancement-of-survival permit

The CCAA includes 27 points of compliance (A summary list can be found in Appendix G). Out 
of 27 compliance points in the CCAA, WAFWA failed 6 points including:

• all points related to financial management

• all points related to reporting to the FWS

The CCAA does not specifically spell out SRF’s compliance obligations with regard to 
conservation. However, it is clear that SRF also failed to meet expectation regarding the 
effectiveness of its conservation activities.

The CCAA is currently out of compliance. However, none of the points of non-compliance are
currently fatal flaws and all could be corrected within 12 to 24 months, if the necessary financial
resources are available. Conversations with USFWS’ management indicated a lack of
willingness in the current administration to terminate the CCAA over this non-compliance and
over the lack of conservation effectiveness. Similarly, it is likely that, under this administration, if
the LPC were to become listed, the USFWS would issue the enhancement-of-survival permit 
associated with the permit. A word of caution is necessary, a different administration may have 
an entirely different perspective on these two points.
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4.3.4 The Program may not be providing enough certainty of the effectiveness of the 
conservation effort to guaranty that the associated enhancement-of-survival
permit will not be successfully challenged by environmental groups

The compliance with the CCAA is not the final goal of the participants in the Program. The
participants are looking to limit their future regulatory obligations in case of a listing of the LPC
by obtaining an enhancement-of-survival permit from the USFWS. Based on my review of the
federal CCAA policy (Appendix H) and of the federal Policy for Evaluation of Conservation 
Efforts when Making Listing Decisions (PECE) (Appendix I) as well as numerous interviews with
current and retired USFWS staff, my opinion is that a permit associated with the current CCAA
may be successfully challenged by environmental groups. If that were the case, the permit could
be canceled by a judge and the investments by the participants in pre-listing conservation 
activities would be lost. Given the recent history of lawsuits by environmental groups related to
the LPC, it is likely that any permit issued under this CCAA would be challenged. I recommend
that WAFWA conveys this information to the participants and discuss with them the need to 
either increase the effectiveness of conservation activities of the current CCAA or to negotiate a 
new, more robust CCAA with USFWS.
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4.4 Management

4.4.1 WAFWA’s management does not have the resources to properly oversee and 
manage the Program which create a lack of accountability across the entire
organization

WAFWA’s management is experienced and dedicated to the organization’s mission and to its 
staff. Historically, the executive secretary had a very ambiguous role neither fully an executive
director nor just a corporate secretary. Recently, WAFWA hired an executive director delegated
by his east coast organization on a pro-bono basis up to five days a month. While in practice,
the new executive director has dedicated to WAFWA a greater amount of time than planned, he
remains on a part time basis. This situation limits both his availability and his authority internally
and externally. In effect, WAFWA operated without a leader, executive director or CEO since its
inception. This is particularly detrimental when the organization needs to reinvent itself to go
from a coordinating structure and social club to a full scale $65 million program. Someone
needs to have the authority, and the associated accountability, to define a strategy and make
decisions for the benefit of WAFWA. In addition to its executive director, WAFWA employs a
CFO as well as a contractor from a state agency to run its main program. The manager for 
SRF’s conservation program recently resigned and has not been replaced yet.

Based on my observations, WAFWA management has not been empowered to make decisions
for WAFWA and they need to rely on multiple committees of directors and stakeholders in order
to get the job done. This situation created a lack of accountability through the entire 
organization, including at the staff level.

4.4.2 WAFWA does not have a business plan in place to manage the Program

A business plan was initially prepared as part of the RWP (see appendix). However, after
review, it is clear that the document is not a customary business plan and could not be used
to run the Program. For example, the body of the document is less than 40 pages long. 
However, 14 pages are focused on WAFWA’s evolution and history. In addition, some of the 
assumptions are widely unrealistic or just wrong (such as the assumptions associated with the 
administrative endowment). During one of the interviews, WAFWA’s CFO mentioned that the 
business plan was found inadequate as soon as the Program started and that when she was
hired, she also recognized that it could not reflect the reality of the Program. However, nobody
felt they had the responsibility to update the business plan and to present it to the WAFWA’s
directors for approval. Instead tactics and processes developed organically without any clear 
strategy. A corollary of the lack of a business plan is that WAFWA’s management has not 
provided a strategic approach to the Program and has not sought to monitor it results from a 
conservation and finance standpoint.
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4.4.3 WAFWA has a  organizational culture that prevents an effective
management of the Program

 culture at WAFWA where
conservation, finance and management staff don’t communicate with each other in a proactive
and efficient way. A culture of  has been established and is preventing the
organization to operate as a single entity. One of the symptoms of this culture is the dislocation
between the finance and conservation functions leading to an ineffective budgeting process.
The fact that SRF’s program management and staff work in different states than WAFWA’s 
entire accounting team made communication even more difficult.

One of the key issues that were noted are that nobody is formally in charge of human resources
at WAFWA. 

 

4.4.4 WAFWA use of staff and contractors is inefficient and creates undue costs on the
Program

Associated is the lack of a formal human resources function, is the lack of proper supervision
and efficient use of employees and contractors. Reviews of employees and raise
recommendations are conducted by direct supervisors only without clear guidance or
transparency. This lack of information did not allow WAFWA to have discussions critical to 
containing costs.  
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4.5 Governance

4.5.1 WAFWA strategic priorities are not clear and may not be supportive of the
Program

During my interviews with WAFWA’s directors, it appeared clearly that there is not a common
agreement on the goals of WAFWA as an organization. Some of the directors feel that
WAFWA’s role should be limited to a platform that allows for coordination among agencies, in 
particular for the purpose of lobbying, as well as for receiving federal grants. Other directors
would like to see an organization with its own voice and direction and the ability to create and
manage large cross boundary programs such as the Program. There is an urgent need for 
WAFWA’s directors to be generally aligned on the role of WAFWA. This is where a strong 
executive director would have the capacity to make a difference for the organization by
proposing a vision that the directors could rally around. Based on the options for the future of
the Program presented in the next sections, it will be critical for WAFWA’s directors to engage 
and decide, in the coming months, on the mission of WAFWA and on its strategic priorities.

4.5.2 The Program’s current committee structure, and WAFWA’s decision making
process and culture are inadequate to provide proper governance to the Program

During the interview process, it appeared clearly that the governance of the Program is a key
issue. Both WAFWA’s CFO and the Program manager described a Kafkian process of
committees and sub-committees for any decisions, including those who should be left to
management. I won’t speculate on the reasons for which this system was created. However, it 
prevents initiatives, limits authority and foster a feeling of unaccountability among WAFWA’s 
management and needs to be changed as soon as possible.

WAFWA’s leadership, by the organization’s nature, is transient and the tenure of its directors is, 
on average, much shorter than for a regular non-profit. In addition, WAFWA’s directors need to
manage their own agencies and are much busier than the average non-profit director. It is
critical for WAFWA’s directors to define to what extent they are willing to stay informed, involved
in discussions and make decisions. Anything else should be left to management who should be 
held accountable for any shortcoming.

Finally, WAFWA’s directors recognize the political nature of the organization. It is uncomfortable
to call another director out or to ask for additional information, especially when the decision
does not involve the specific state of the director asking the question. However, if WAFWA is to
pursue this Program and other similar projects, it is critical for the WAFWA’s directors to
function more as the board of a well-run company where hard questions and robust discussions 
are welcome.
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4.6 Stakeholder Involvement

4.6.1 WAFWA failed to fully disclose transparent information on the conservation and
financial performance of the Program to stakeholders, including to USFWS

WAFWA published an annual report for each year of operation of the Program. The report is 
well detailed and covers the full range operations such as participation, conservation, and
financial management. However, WAFWA’s reporting of the program faces several
shortcomings:

• WAFWA includes SRF’s financials in its own reporting and accounting. Given the 
size of the Program, it would be more appropriate for the Program to have its ow 
separate accounting audit and audit report so WAFWA’s directors, and other 
stakeholders, can have access to more detailed information. In addition, any 
annual report on the financials should include a written management discussion
of the results.

• The annual report of the Program is neither prepared nor reviewed by an 
independent third-party before it is released. This is a best management practice
and a requirement of the CCAA.

• More generally, the information in the annual report is presented in a way that 
makes it confusing to the reader and not user-friendly. Information is often 
incomplete and does not allow the reader to fully grasp the operation and
finances of the Program

4.6.2 USFWS did not ensure that the CCAA was written in a way that ensured the
success of the conservation goals

The CCAA as written does not allow USFWS to properly assess the effectiveness of the
conservation provided by the Program against a pre-established benchmark. In particular, the
CCAA does not include performance criteria or a monitoring plan as can be found in most
species conservation banks approved by USFWS. Consequently, it is difficult to objectively
assess the compliance or non-compliance of WAFWA with the conservation requirements of the 
CCAA.

4.6.3 USFWS is supportive of the Program but failed to properly supervise it

USFWS initially approved the RWP and Program, despite opposition at the staff level. During a 
meeting in Denver in June 2019, USFWS’ management met with several WAFWA’s directors
and indicated that the USFWS remains supportive of the effort. However, they also indicated
that changes to the Program would be needed in the near future in order to keep this support. 
They indicated a willingness for USFWS to engage with WAFWA on an assessment and a 
restructuring of the Program.

Based on the CCAA, FWS failed to properly supervise the program. In particular, it should have
raised concerns to WAFWA’s directors when it knew the Program was out of compliance with 
the CCAA
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4.6.4 Participants are supportive of the Program but failed to properly supervise it

Based on a limited number of interviews with Program participants, my opinion is that they
remain supportive of the goals of the Program, especially the potential issuance of the permit. It 
is still unclear how many participants would be willing to increase the conservation requirements 
in order to reduce the risk of a successful challenge to the permit once it is potentially issued.

Participants have secured several seats on the Program governing committees but failed to 
properly monitor the progress of the Program.

4.6.5 Environmental Non-governmental Organizations range from openly adverse to
engaging in a constructive dialogue

ENGOs are not a homogeneous group. Several organizations are involved in the Program and 
supportive of its overall goal. Other groups are opposed to further development in LPC habitat 
and should be expected to pursue legal action against a potential permit.
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4.7  Future Market for LPC Mitigation

4.7.1 Although participants are expecting that exploration and production will remain 
strong, the Program created a strong incentive for avoiding and minimizing
impact leading to a much lower need for mitigation than anticipated.

Interviewed participants and experts indicated that they believe that oil and gas production will 
continue to grow, especially in the Permian Basin. However, this may not translate in a growth
of similar scale for the Program because industry has learned to change well location to reduce
impacts.

There is limited incentive for non-participants to join the Program and enroll land. This has led to 
over 200,000 acres of impacts not being mitigated according to a report by Defenders of
Wildlife. This could change when we get closer to the presidential election, if the Program is
seen as more reliable and if Participants accept to exercise peer-pressure on oil and gas 
companies that are either not members or have only enrolled a portion of their landholdings.
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5 Options for the Future of the Program

5.1 Key Considerations when considering options

When assessing the different options presented for the future of the Program, WAFWA’s 
directors should keep in mind the following criteria

• Fit with WAFWA’s mission, vision and strategies

• WAFWA’s financial and management capacity to take on a program of this scale 

• WAFWA’s interest in building a specialized staff

• The potential risk for WAFWA’s public relations and credibility

• 

5.2 Option 1 - Terminate the Program without replacement

The process for this option is simple. WAFWA first notifies USFWS that it will terminate the
Program. WAFWA then notifies the landowners that it plans on terminating its short-term
contracts at the end of the year. WAFWA also transfers any properties and easements to 
partners, such as state agencies with their endowment. Finally, because the purpose of the
CCAA has been frustrated, WAFWA, USFWS and the participants could agree to amend the
CCAA to allow any remaining funds to be returned to participants. An alternative could be for 
the funds to be distributed to other non-profit organizations with a mission similar to SRF.

The positive sides of this options are that the decision can be made immediately, the process is
simple and does not require additional resources or negotiations with stakeholders. However,
the negative consequences of this option may be high. Most stakeholders would probably feel
that WAFWA did not stand by its word. This would create bad public relations for both WAFWA
and the members states. USFWS is less likely to want to engage on pre-listing mitigation with
states. Landowner relationships may be strained. More importantly, participants’ investment
would be lost since USFWS would not issue a permit if the species is listed.  

5.3 Option 2 - “Freeze” the current Program

WAFWA would not terminate the CCAA but participants could only use up their pre-paid 
balance and would not be allowed to contribute additional funds. The process would unfold as
follows: WAFWA notifies FWS that it will freeze the CCAA. WAFWA notifies participants that
they will not be allowed to enroll additional land or contribute more money to the program.
Participants would be allowed to use their existing balance for the coming two years after which
any remaining money is forfeited. WAFWA would then convert all short-term contracts to 
permanent mitigation, as allowed by the status of the general conservation endowment.
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The positive aspects of this option are that a decision can be made immediately with limited
additional resources and negotiation needed. Because the temporary conservation is converted
to permanent, administrative expenses are kept low. It is also possible that some regulatory 
benefit may be preserved for the participants, such as an issuance of an enhancement-of -
survival permit. 

On the negative side, it is unlikely that the Program would still have enough funds available to
cover all its mitigation needs with permanent mitigation, leaving some impacts unmitigated. 
Because of this situation and because future impacts would not be mitigated it is unlikely that
USFWS would issue a permit and if they do, the permit is unlikely to survive a legal challenge.
The Program would require some level of administration for which no money is currently
available so WAFWA would need to negotiate some form of special contribution by the
participants.  

5.4 Option 3 - Transfer the Program to a third-party immediately

WAFWA notifies the FWS, participants and landowners that it plans to transfer the Program to a 
third-party. WAFWA then defines the criteria needed to select the third-party and conduct a 
public bidding process. WAFWA would then have two different sub-options. It could either -
option 3.a - remain the permit holder and contract with the third-party for the administration of
the Program, or – option 3b - WAFWA could request an amendment to the CCAA to transfer its 
entire responsibility to the third-party.

The positive aspects of option 3a are that this could be a quick process from start to finish since 
it does not require amending the CCAA. It would also allow WAFWA to keep some control over 
the Program since only the day-to-day management is transferred to the third-party. As long as 
the contract with the third-party is not too onerous for WAFWA, it can be maintained with limited
WAFWA resources. Finally, it is likely that the participants may be able to maintain some
regulatory benefits for the participation in the program. On the negative side, WAFWA is not in a
position to hire a third-party administrator until the funding issues are resolved. In this model, 
WAFWA would also retain some level of liability as a party to the CCAA.

The positive aspects of option 3b is that it could be started quickly if third parties are willing to
take over and it requires limited resources from WAFWA. In addition, participants may maintain 
their benefits from participating in the Program. The negative aspects are that it is unlikely that a
third-party would accept to take over the Program without WAFWA accepting very onerous
provisions such as indemnification and limitation of liabilities and losses. In addition, it is likely
that the third-party would try to amend the CCAA outside of the control of WAFWA. This option 
also requires amending the CCAA which would require the support of the participants and
around 12 months for the USFWS to approve. Finally, if the third-party managing the Program is
also in the business of providing mitigation, this would likely result in a conflict of interest.

5.5 Option 4: Restructure the Program
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The goal of this option would be to restore financial sustainability, compliance with the CCAA,
ecological integrity, and professional execution. This restructuring would be conducted while the
Program is still housed at WAFWA and after restructuring the Directors would be able to decide
whether the Program should be administered by WAFWA or by a third-party (Option 3a or 3b).
This restructuring could take between 6 and 18 months based on the model that WAFWA 
decides to pursue. Below are some ideas for consideration for the restructuring:

• Adapt WAFWA management structure to the demand of a program of that scale
– Need for a full time Executive Director and a business analytics position

• Modify the decision-making structure so it is more straightforward, empowers 
WAFWA management, creates accountability, limits political pressure and is
more inclusive of other important stakeholders (FWS)

• Move to a leaner structure where third parties are in charge of most field
assessments

• Redesign the conservation strategy to ensure the integrity of the permit in case of 
legal challenge. This may include modifying the HEG, the crediting methodology
and/or the ratio of temporary to permanent mitigation

• Formalize loan/grant from conservation account to administrative account to
allow for a runway of 12 to 24 months

• Define what costs should be borne by the Program vs. by the states through the
Range Wide Plan

• Restructure contract with key vendors (KU)

• Require an application fee for each action, regardless of the impact, to be paid to
the administrative account

• Require a “membership fee” from each participant, equal in aggregate to the 
administrative costs of the Program. Each company would pay a prorated share
based on either their activity in the past year or the amount of land enrolled

• Open the provision of mitigation to third-party through a transparent RFP
process. This would allow the establishment of a clear market price.
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WAFWA Response to 2019 Audit of the Lesser Prairie Chicken Mitigation Framework  

Since 2013, the Western Association of Fish and Wildlife agencies (WAFWA) has been implementing two 

related programs to help conserve the lesser prairie-chicken (LPC): a Range-Wide Conservation Plan 

(RWP) and a Range-Wide Oil and Gas Candidate Conservation Agreement with Assurances (CCAA). In 

2019, WAFWA initiated a financial and organizational audit of the CCAA program by a third-party 

reviewer.  The results of that audit were compiled into a report entitled Audit of the Lesser Prairie 

Chicken Mitigation Framework (Audit Report) that was completed in July 2019. 

Based on the Audit Report’s recommendations, WAFWA acted immediately to improve its short-term 

financial situation and overall organizational structure. WAFWA continues to implement new 

procedures and approaches to address the recommendations from the audit. WAFWA is providing this 

document in an effort to inform WAFWA members, CCAA participants, and other interested 

stakeholders about how, specifically, WAFWA has addressed or plans to address each of the Audit 

Report’s findings or recommendations. Responses to every finding (Audit Statements) of the Audit 

Report are provided below in the order in which they appear in the Audit Report. Note that several 

sections related to personnel matters are excluded to maintain confidentiality.  Topics used in the Audit 

Report are used to organize the material in this response:  finances, conservation, regulatory, 

organizational management, governance, and stakeholder involvement.  Each Audit Statement is given a 

numeric code that corresponds to the heading numbers used in the conclusions section of the Audit 

Report.   

Topic 1: Finances 

1.1 Although accounting systems and procedures are in place, WAFWA does not properly administer 

the Program from a financial standpoint.  

WAFWA has modified accounting procedures and made changes to staff to more efficiently and 

effectively administer the program, allowing for increased transparency and accountability. To ensure 

the CCAA’s financial and ecological sustainability, WAFWA is evaluating different components of the 

CCAA mitigation framework and fee and funding structure that may require amendment. WAFWA has 

also hired a consultant to help identify the best strategies to improve the CCAA. WAFWA is also forming 

an Investment Committee—composed of financial experts—to provide strategic investment 

recommendations to the Budget and Finance Committee. 

1.2 WAFWA s finance team does not provide the strategic overlay that is required to run the Program. 

Please see response to Audit Statement 1.1. 

1.3 WAFWA s financial reporting overvalues its assets. 

WAFWA financials have been prepared in accordance to Generally Accepted Accounting Principles 

(GAAP). Assets and liabilities are appropriately recorded and disclosed to GAPP requirements and are 

consistent with the requirements of the CCAA and incidental take permit issued by the U.S. Fish and 

Wildlife Service in 2014.  
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1.4 The purchase of the Boise building using [WAFWA Species Restoration Foundation s (SRF s)] 

administrative funds and the associated loan of SRF s funds to WAFWA were not appropriate 

uses of funds. WAFWA took 100% ownership of the building paid using SRF funds. 

WAFWA is liquidating this asset. Funds from the sale of this building will be returned to WAFWA Species 

Restoration Foundation fund that is the financial manager of the CCAA.  

1.5 The Program does not track its liabilities properly and may not have enough assets to cover its 

future potential liabilities. 

Please see response to Audit Statements 1.1 and 1.3. 

1.6 WAFWA did not manage its administrative endowment to ensure that it remains permanent. 

Please see response to Audit Statement 1.1. 

1.7 The Program does not generate the financial resources needed to support its administrative costs 

and will run out of administrative funds by the end of July 2019. 

Prior to the Audit Report, WAFWA recognized the lack of administrative funds and was addressing this 

issue through the adaptive management process specified in the CCAA.  

WAFWA continues to address this issue in the short term through two approaches, cost reduction and 

funding expansion.  First, to reduce administrative costs and improve efficiency, WAFWA is continuing 

to evaluate and adjust current personnel obligations and contracts. In 2019, WAFWA made significant 

staffing reductions. The organization is currently using state fish and wildlife agency staff and 

contractors—rather than full-time, in-house staff—to handle collection of field data.  WAFWA has also 

significantly reduced the cost of several vendor contracts. 

Second, WAFWA and its partners have begun expanding its funding sources to increase immediate and 

near-term financial support to the program, including state wildlife agencies in the five LPC states.   

WAFWA, working with a consultant and in coordination with stakeholders, is now evaluating its long-

term costs and funding needs.  As part of this effort, WAFWA and will identify sustainable long-term 

funding strategies to support the CCAA program. 

1.8 The Program does have appropriate resources to support its permanent conservation. However, 

the Tate Ranch endowment needs to be fully funded immediately.  

WAFWA implemented a strategy to fully fund the Tate Ranch endowment within the timeframe allowed 

by the CCAA and USFWS and expects the endowment to be fully funded this year. Please also see 

response to Audit Statement 1.1. 

1.9 The Program spending on temporary mitigation is unsustainable. 

Because current commitments for temporary mitigation appear to be unsustainable over the long term, 

WAFWA is evaluating investment strategies and program needs to meet these obligations in a more 

financially sustainable way. Results from this evaluation will inform temporary mitigation 

commitments. WAFWA is also forming an Investment Committee; for details, please see response to 

Audit Statement 1.1.   
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1.10 Adaptive management cannot effectively solve the financial issues outlined in this audit. 

Industry participation through enrollment fees and mitigation fees ultimately determine funding levels 

for the Program. Although adaptive management is critical for maintaining and improving industry 

participation, the CCAA’s adaptive management plan does limit options.  WAFWA has hired a consultant, 

working in consultation with stakeholders, to recommend improvements to the CCAA. These  

improvements may include adaptive management changes that could also improve program finances.  

1.11 WAFWA improperly transferred money from the conservation endowment to fund the 

administrative costs of the Program, including salaries of WAFWA s staff. 

WAFWA transferred funds from the conservation endowment to cover necessary administrative costs 

that could not be addressed through adaptive management changes.   WAFWA has contracted with a 

consultant to advise WAFWA on how the CCAA can be adjusted to ensure that administrative and 

conservation funds are sufficient and sustainable.  

Topic 2: Conservation 

2.1 The Program is supported by dedicated staff with deep subject matter expertise. However, the 

staffing structure of the conservation team may not be the most efficient. 

WAFWA has implemented significant changes to its staffing structure and will continue to do so in order 

to better align staffing with workload.  Please see responses to Audit Statements 1.7 and 4.1. 

2.2 The goals of the Program do not match the criteria that USFWS is using to judge the effectiveness 

of LPC conservation. 

The Audit Report states that USFWS measures effectiveness of LPC conservation based on the presence 

of large tracts of permanently conserved habitat. However, the CCAA approved by USFWS affords a 

broader approach, not one that is solely focused on large tracts of permanently conserved habitat. The 

mitigation framework  approved by USFWS provides for conserving species habitat using a combination 

of permanent conservation easements (25% of total) and term contracts that may shift on the landscape 

(75% of total). To help determine effectiveness, the CCAA utilizes several approaches, including 

contributing to an annual population survey to generate range-wide population estimates.  

The Audit Report states that population surveys by SRF may be unreliable on a short timeframe and that 

trends greater than 20 years should be used to assess conservation activities. The mitigation framework 

approved by USFWS recognizes the limitations of annual or short-term surveys and uses a 5-year 

running average of range-wide population to determine trends. WAFWA believes that the aerial surveys 

represent the best field sampling and statistical methodologies currently available to wildlife managers. 

WAFWA continues to reassess the methodology and improve them to incorporate the best available 

survey methods.  

2.3 WAFWA does not have a well-articulated conservation strategy and does not properly track its 

progress against the needs and payments of participants. 

From the beginning of the Program in 2014, WAFWA produced one annual report each year that 

summarized compliance and effectiveness of the RWP and the CCAA together.  Information on the 

progress of the CCAA was often difficult to identify or extract from the reporting on the RWP as a whole. 
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Starting in 2020, WAFWA will produce a stand-alone annual report only for the CCAA Program. The 

2019 CCAA Annual Report is expected to improve clarity regarding the progress of the CCAA in meeting 

its compliance requirements and conservation goals.  

WAFWA makes available to CCAA participants all data related to impacts, payments, and conservation 

credits of each company. These data will be summarized for the entire CCAA program in the new 2019 

annual report.  WAFWA is also examining ways in which the conservation targets of the CCAA can be 

clarified as they relate to the larger goals of the RWP.  

2.4 WAFWA has developed a sophisticated database to manage the Program. However, the database 

is expensive and was not included in the original budget. 

The Audit Report notes that the cost for developing the database, interface, and modules was “in excess 

of $1 million without counting WAFWA’s and KU’s staff costs.” However, this amount includes staffing 

costs by KU for processing mitigation projects, conservation contract management, database 

management, and reporting over a 5-year period. The actual cost to develop the database was roughly 

$440,000. It is fairly typical in any conservation program that some implementation costs are over-

estimated or under-estimated in original program budgets. WAFWA management developed the 

database in order to meet a critical need of program administration. The database and on-line reporting 

tool has become an essential part of the effective management of the Program.  In addition, WAFWA 

recently took over the database management task, resulting in substantial cost savings for the program. 

2.5 The design of the Program is overly complicated leading to a lack of understanding of the 

relationship between impacts and mitigation. 

WAFWA has improved its implementation of the CCAA since the Audit Report.  WAFWA is exploring 

ways in which the CCAA may be simplified while still meeting the regulatory standards of the 

enhancement of survival permit issued to WAFWA by USFWS (also see response to Audit Statement 1.1).   

2.6 The mitigation fee collected by SRF does not reflect the actual cost of conservation activities 

being implemented. 

Mitigation fees are intended to fund conservation endowments that support conservation action and 

habitat management in perpetuity. Management actions vary from property to property, so assumptions 

must be made to calculate mitigation fees. As a basis of those assumptions, SRF used the following: 

• The relative use of LPC management practices and the relative cost of each practice from the USDA 
Natural Resources Conservation Service 

• Public information about average agricultural land values for each ecoregion 

• A target of 25% permanent easements and 75% iterative term contracts, as agreed upon by USFWS 

• An assumed long-term rate of a return of 4% on the conservation endowments. 

The CCAA called for a working group to periodically assess these costs and adjust mitigation fees 

through adaptive management as necessary to adequately cover changing costs.  As recognized earlier, 

WAFWA is working with stakeholders through the assistance of a consultant to make further 

adjustments where adaptive management may fall short. 
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2.7 Although the Program provided valuable mitigation in excess of its initial target, it is unclear if the 

effort was effective at reducing the threats to the LPC. 

The CCAA has provided more conservation than currently required based on impacts and mitigation 

needs. This conservation is addressing and reducing threats to LPC through improved habitat quality 

(e.g., reduced grazing intensity), habitat restoration (woody plant removal, abandoned infrastructure 

removal), acquisition and conservation of large tracts of suitable habitat, and on-going monitoring.  

Please also see response to Audit Statements 2.2, 2.3, and 2.8 and the 2019 CCAA annual report issued in 

April 2020.  The Program has also reduced threats by providing strong incentives for the oil and gas 

industry to co-locate facilities and reduce project footprints in the highest quality habitat for LPC. 

2.8 WAFWA should have triggered the adaptive management plan because of the lack of progress on 

the conservation objectives. 

WAFWA has triggered adaptive management responses several times in an effort to improve the 

program and respond to changing conditions.  These adaptive management responses have included 

changes in conservation unit values, administrative funding, addition of new impact types, redefining 

existing impact types, and improving survey strategies.  WAFWA is currently working closely with its 

partners, including USFWS, to assess the need for additional program changes to improve performance.  

Please also see response to Audit Statement 2.3. 

2.9 The Program as currently structured and operated does not provide a net gain in conservation 

objectives. 

WAFWA continues to implement the CCAA consistent with the enhancement of survival permit issued 

by USFWS that presumes the program will result in a “net conservation benefit” to the lesser prairie-

chicken.  WAFWA is working closely with USFWS to ensure that the program clearly provides this net 

conservation benefit, and that this benefit can be documented through the effectiveness monitoring 

program of the RWP and CCAA (e.g., amount of conservation of high-quality habitat, habitat restoration, 

habitat enhancement, and range-wide population survey estimates).  

Topic 3: Regulatory 

3.1 The Program does not offer any regulatory benefit to electric utility companies or any other 

industry beyond oil and gas, thereby limiting their potential participation in the Program. 

This is correct.  There are currently 111 oil and gas companies participating in the CCAA, providing 

substantial benefit to this large industry operating in the range of the LPC.  WAFWA is considering all 

options available to improve the effectiveness and support of the CCAA, including possibly expanding it 

to include other industries interested in participating if doing so will benefit the CCAA and those 

industries already participating in it. 

3.3 The Program is out of compliance with the CCAA.  

While the Program may have been out of compliance with respect to financial management, the same is 

not true with regard to compliance with the conservation goals of the CCAA. WAFWA is working to 

address CCAA issues identified in the Audit Report through a working group that includes stakeholders 

and USFWS staff. 
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3.4 The Program may not be providing enough certainty of the effectiveness of the conservation 

effort to guarantee that the associated enhancement-of-survival permit will not be successfully 

challenged by environmental groups. 

WAFWA will work with all stakeholders, including USFWS, through the CCAA realignment process 

mentioned above, to ensure that the conservation effort delivered through the CCAA continues to be 

grounded in science, and is durable and defensible to the long-term benefit of LPC. 

Topic 4: Organizational Management 

4.1 WAFWA s management does not have the resources to properly oversee and manage the 

Program which create a lack of accountability across the entire organization.  

WAFWA has modified its structure to create an Executive Director position. This director will provide 

leadership, oversight, and accountability to the Program. To ensure greater accountability, the director 

has clarified the roles and responsibilities of all WAFWA staff. 

4.2 WAFWA does not have a business plan in place to manage the Program. 

WAFWA created a business plan as part of the RWP, which included the CCAA. The business plan’s cost 

estimates were based on information available to authors at that time. WAFWA will develop a business 

plan specifically for the CCAA using actual costs to date and revised expected costs into the future.  

These revised expected costs will be informed by the results of the CCAA evaluation underway now.  

4.3 WAFWA has an organizational culture that prevents an effective management of the Program. 

Please see response to Audit Statement 4.1. 

4.4 WAFWA use of staff and contractors is inefficient and creates undue costs on the Program. 

WAFWA has implemented an interim staffing plan to operate within current funding constraints while 

also addressing critical compliance needs. Future staffing needs and corresponding funding will be 

determined as a part of the CCAA realignment process.   Please also see response to Audit Statement 1.7. 

Topic 5: Governance 

5.1 WAFWA strategic priorities are not clear and may not be supportive of the Program. 

In 2019, WAFWA completed a strategic planning effort, which includes goals and priorities that are 

supportive of the CCAA Program. 

5.2 The Program s current committee structure, and WAFWA s decision making process and culture 

are inadequate to provide proper governance to the Program. 

Program committee structure will be reviewed and amended as appropriate as a part of the CCAA 

realignment process.  Please see response to Audit Statement 4.1 relative to WAFWA’s decision-making 

process 
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Topic 6: Stakeholder Involvement 

6.1 WAFWA failed to fully disclose transparent information on the conservation and financial 

performance of the Program to stakeholders, including to USFWS. 

WAFWA reported its conservation performance multiple times per year to stakeholders and USFWS, 

although limited information was provided on financial performance. Moving forward, an Executive 

Director will oversee all disclosures to ensure appropriate transparency.  Starting in 2020, WAFWA will 

also be producing a CCAA Annual Report focused on the requirements of the CCAA Program (in the past 

CCAA reporting was combined with RWP reporting). The 2019 CCAA Annual Report is expected to 

improve transparency (please also see response to Audit Statement 4.1). 

6.2 USFWS did not ensure that the CCAA was written in a way that ensured the success of the 

conservation goals. 

The conservation goals of the CCAA are tied to the conservation goals of the RWP. The RWP has broad 

conservation goals directed at the recovery of the species through all conservation delivery tools. The 

CCAA is just one of those tools and is directed at offsetting the new developments of oil and gas industry 

participants, using the goals of the RWP to guide conservation targeting.    

6.3 USFWS is supportive of the Program but failed to properly supervise it. 

Please see response to Audit Statement 6.2. Also please note that bi-weekly conference calls and 

quarterly face-to-face meetings have been held with USFWS to discuss program progress. WAFWA will 

continue to work closely with USFWS staff to provide the information they need to evaluate the 

compliance and effectiveness of CCAA implementation. 

6.4 Participants are supportive of the Program but failed to properly supervise it. 

The mechanism provided for participants to “supervise” the Program was the Lesser Prairie-Chicken 

Advisory Committee (Advisory Committee).  Numerous modifications to the CCAA were proposed 

through the CCAA adaptive management process and approved by the Advisory Committee. Some of 

these modifications required WAFWA to make management or financial changes. WAFWA continues to 

work with CCAA participants to ensure that they have access to the information they need to verify their 

level of participation and determine their own compliance in the program. WAFWA is open to ideas for 

enhancing engagement and oversight by participants and the potential for developing new options as a 

part of the CCAA realignment process.   

6.5 Environmental Non-governmental Organizations range from openly adverse to engaging in a 

constructive dialogue. 

Comment noted. 

Topic 7: Future Market for LPC Mitigation 

7.1 Although participants are expecting that exploration and production will remain strong, the 

Program created a strong incentive for avoiding and minimizing impact leading to a much lower 

need for mitigation than anticipated. 

WAFWA concurs.  See the 2019 annual report for details. 
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Chapter 1 
Introduction 

Chapter Summary 

⚫ WAFWA has been implementing the CCAA program since 2014. 

⚫ The CCAA has had significant conservation achievements to date, including extensive enrollment 

and participation by industry, substantial conservation, and a strong monitoring program. 

⚫ In 2019, WAFWA commissioned an independent audit of the program. 

⚫ The audit identified several issues with the CCAA program, including financial management, 

operational structure, and performance of the conservation framework. 

⚫ To further define and address many of those issues, WAFWA initiated the CCAA realignment 

process. This process explores options for changing CCAA program administration and, if 

necessary, revising the CCAA. 

⚫ The CCAA is closely tied to the Range-wide Plan. The CCAA uses the same mitigation framework 

and governance structure as the Range-wide Plan, but the CCAA is associated with a federal 

permit, whereas the Range-wide Plan is not. 

⚫ These options for changing the CCAA are available to WAFWA: (1) internal changes, (2) 

administrative changes, (3) CCAA amendment, (4) replacing the CCAA with a new CCAA or an 

HCP.      

The Range-Wide Oil and Gas Candidate Conservation Agreement with Assurances for the Lesser 

Prairie-Chicken (CCAA) was approved by the U.S. Fish and Wildlife Service (USFWS) on February 28, 

2014. The CCAA is an agreement between the Western Association of Fish and Wildlife Agencies 

(WAFWA) and USFWS intended to offset the effects of oil and gas activities on the lesser prairie-

chicken (Tympanuchus pallidicinctus; LPC) and its habitat throughout LPC’s range in five states: 

Colorado, Kansas, New Mexico, Oklahoma, and Texas. Oil and gas companies may voluntarily enroll 

in the CCAA program by executing a Certificate of Inclusion (CI) and implementing conservation 

measures on their project sites to minimize impacts on LPC. Enrolled companies also pay fees to the 

WAFWA Species Restoration Fund (SRF)1 to implement conservation activities to offset impacts that 

cannot be avoided. The CCAA provides enrolled companies take2 authorization (through the 

Enhancement of Survival Permit) for covered activities if LPC is listed as threatened or endangered 

by USFWS. The CCAA also provides regulatory assurances that, so long as participants comply with 

the terms of the CCAA and the CI, additional conservation measures above and beyond those 

contained in the agreement will not be required by USFWS and that additional land, water, or 

 
1 SRF is a 501(c)4 nonprofit organization created by WAFWA to manage the finances of the CCAA. When referring 
to the implementing entity of the CCAA, this report uses WAFWA rather than SRF because WAFWA is named on the 
Enhancement of Survival Permit as the permittee. 
2 As defined by the federal Endangered Species Act, take means to “harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect” any endangered and most threatened species. Harm may include significant habitat 
modification resulting in injury to or mortality of a listed species through impairment of essential behavior (e.g., 
nesting or reproduction). 
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resource use limitations will not be imposed upon participants should the LPC become listed in the 

future. 

WAFWA conducted an audit of the CCAA in 2019 (Guillon 2019). The audit identified several 

findings for WAFWA to address to improve its financial management, operational structure, and the 

performance of the conservation framework. Following this audit as well as discussions with 

industry participants and USFWS, WAFWA concluded that the CCAA program needed to be adjusted 

to address the issues identified. WAFWA termed this process realignment and established the 

following goals for the process. 

1. Ensure adequate regulatory assurances for industry participants and landowners.  

2. Ensure the long-term financial sustainability of the conservation program. 

Because multiple options exist for realignment, WAFWA contracted ICF in December 2019 to 

facilitate the CCAA realignment process and recommend actions to realign the CCAA program.  

This report concludes Phase 1 of the process by identifying the CCAA realignment strategy, which is 

presented as a list of recommendations for WAFWA to undertake in Phase 2 of the process. This 

report is organized as follows.  

⚫ Chapter 1, Introduction, discusses the background and context for the CCAA realignment, 

provides an overview of the CCAA, and outlines the options available to change the CCAA.  

⚫ Chapter 2, Phase 1 Realignment Process, details Phase 1 activities, including stakeholder 

engagement efforts, concept proposal development, and outreach and communications efforts. 

⚫ Chapter 3, Phase 1 Findings, summarizes the most important outcomes and conclusions of Phase 

1 that underpin the recommendations for Phase 2. 

⚫ Chapter 4, Recommendations for Phase 2, outlines recommended actions for WAFWA to take in 

order to design and implement the preferred CCAA realignment strategy. 

1.1 Background and Context 
The CCAA was born out of The Lesser Prairie-Chicken Range-wide Conservation Plan (Range-wide 

Plan; Van Pelt et al. 2013). Completed in September 2013, the Range-wide Plan was a collaborative 

effort of WAFWA and the state wildlife agencies of Colorado, Kansas, New Mexico, Oklahoma, and 

Texas. It was developed to ensure the conservation of LPC through voluntary cooperation of 

landowners and a wide range of industries that operate in LPC’s range, including renewable energy, 

utility, pipeline, telecommunication, and oil and gas companies. Voluntary enrollment in the Range-

wide Plan by eligible oil and gas companies, combined with prescribed enrollment and mitigation 

fees that provide funding, support conservation actions implemented by participating private 

landowners. While LPC was listed as threatened between 2014 and 2016,3 participation in the 

Range-wide Plan could be used as the basis for a broad exemption from take prohibition provided 

by USFWS under Section 4(d) of the federal Endangered Species Act (ESA). 

 
3 The listing of the species as threatened took effect May 12, 2014. In September 2015 a federal court in Texas 
overturned the listing decision. USFWS officially removed the species from the list of threatened species in July 
2016. USFWS has since conducted a status review of the species in response to a petition received September 8, 
2016, to list the species. 
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Although oil and gas companies participated in the development of the Range-wide Plan, some 

companies sought the regulatory certainty that a CCAA provides (in 2013 the ESA Section 4(d) rule 

was being considered but it was not final). These companies wanted stronger regulatory certainty 

that, if LPC were to be listed in 2014, they would not be obligated to commit additional resources 

(land, water, or money) to conservation for the species. By completing the CCAA prior to the species 

listing, companies that enrolled in the CCAA before a listing became effective received take 

authorization and “No Surprises” assurances once LPC was listed.  

The CCAA relies heavily on implementation of the mitigation framework within the Range-wide 

Plan. The CCAA describes the conservation measures participants voluntarily agree to implement as 

part of the mitigation framework4 that allows them to continue oil and gas operations. These 

conservation measures in conjunction with WAFWA’s conservation activities are designed to 

provide conservation benefits to LPC and its habitat. An overview of this mitigation framework is 

provided below. 

The Range-wide Plan and CCAA have had numerous successes in delivering conservation for LPC 

across its range. Important among these is that the Range-wide Plan provides the first 

comprehensive conservation strategy for the species and commits all five states within its range to 

provide substantial conservation on the ground to increase LPC’s population to 67,000 birds 

distributed in four ecoregions within 10 years (by 2024). In addition, the Range-wide Plan and CCAA 

have also provided habitat enhancement and restoration for the species, a rigorous monitoring 

program for habitat quality, and annual population estimates from aerial sampling that reveal 

range-wide trends. The benefits and accomplishments of the CCAA specifically are discussed further 

in Section 1.2.7 below. 

In 2019, after 5 years of implementation, WAFWA began a review of the Range-wide Plan and CCAA 

programs to assess finances, regulatory compliance, biological effectiveness, and administrative 

efficiency. As part of this review, WAFWA commissioned an independent financial specialist in 

species mitigation programs, Conservation Investment Management, to conduct an audit of the 

CCAA program. The audit made several recommendations for WAFWA to address to improve its 

administration of the CCAA, including the program’s financial status and WAFWA’s operational 

structure. The auditor also made findings with respect to the performance of the conservation 

program and compliance with some of the terms of the CCAA.  

To address findings and recommendations identified in the audit, WAFWA initiated a CCAA 

realignment process—in coordination with USFWS—to assess options for changing program 

administration and, if necessary, revising the CCAA. USFWS staff identified two preliminary 

priorities for the CCAA realignment process: (1) ensuring compliance with the requirements of the 

CCAA and (2) ensuring defensibility and durability of the existing assurances should the CCAA and 

Enhancement of Survival Permit be legally challenged should LPC be listed (USFWS N.D.). 

WAFWA contracted ICF in December 2019 to lead and facilitate the CCAA realignment process. This 

report marks the conclusion of Phase 1 of that process (Figure 1). 

 
4 The CCAA uses the term mitigation framework to describe its conservation strategy even though it is designed to 
conserve the species, not just mitigate for impacts of covered oil and gas activities.  This report uses the terms 
mitigation framework and conservation framework interchangeably.    
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Figure 1. Phases of the CCAA Realignment Process 

 

1.2 Overview of the CCAA 
The CCAA was approved on February 28, 2014, with a term through February 28, 2044 (30 years). It 

is a formal agreement between WAFWA and USFWS to address the conservation needs of LPC 

before the species becomes listed. Should LPC be listed, the Enhancement of Survival Permit 

associated with the CCAA would become active and authorize incidental take of the species by 

participants undertaking covered activities.  

The following sections provide an overview of the CCAA, focusing on those components most 

important for understanding the issues considered by the CCAA realignment process. 

1.2.1 Relationship to Range-wide Plan 

From a conservation perspective, the CCAA and Range-wide Plan are closely related; however, from 

a regulatory perspective, they are distinct. 

Shortly after the Range-wide Plan was completed in 2013, WAFWA collaborated with oil and gas 

industry participants and USFWS to develop the CCAA in order to meet industry’s desire for greater 

regulatory certainty than that provided by the Range-wide Plan. The CCAA relies on the 

conservation strategy of the Range-wide Plan and uses the same mitigation framework; therefore, 

the CCAA is closely tied to the Range-wide Plan in how it functions. Because the CCAA was so closely 

tied to the Range-wide Plan, USFWS partially based its ESA findings for the CCAA on full 

implementation of the Range-wide Plan.5 Because these programs share the same mitigation 

framework, WAFWA implements the Range-wide Plan and the CCAA jointly.  

 
5 For example, the ESA findings for the CCAA state that “The Range-wide Oil and Gas CCAA tiers to, and 
incorporates, The Lesser Prairie Chicken Range-wide Conservation Plan” (USFWS 2014a: 2). 
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From a regulatory perspective, the CCAA should be viewed as distinct from the Range-wide Plan, 

even though it shares many of its components. In other words, the requirements of the CCAA are the 

terms and conditions of the Enhancement of Survival Permit, which are separate from the Range-

wide Plan. Therefore, the CCAA must comply with these terms and conditions irrespective of the 

Range-wide Plan.  

1.2.2 Mitigation Framework 

As noted above, the CCAA uses the same mitigation framework as the Range-wide Plan. The 

mitigation framework uses impact units and offset units as debits and credits.  

⚫ Impact units are a measurement of impacts on LPC habitat resulting from oil and gas activities 

and are a function of the following: number of acres based on an impact buffer assigned to the 

activity type, the quality of the impacted habitat as determined by the Habitat Evaluation Guide 

(HEG)6 score, and the Crucial Habitat Assessment Tool (CHAT)7 category. Impact units are a 

continuous variable calculated from a formula described in the CCAA and the Range-wide Plan. 

Impact units are measured prior to impacts.  

⚫ Offset units are generated by enrolling properties with LPC habitat into iterative term contracts 

or permanent conservation easements in which landowners commit to implement management 

and restoration actions to benefit LPC. Management actions often include livestock grazing 

reductions and other measures to maintain and enhance habitat for the species. Restoration 

actions often include the removal of unsuitable vegetation (e.g., mesquite trees) to re-establish 

suitable habitat. The mitigation framework also accounts for habitat quality by assigning a HEG 

score to offset units. The number of offset units produced by a given property is a function of the 

number of acres conserved, the habitat quality of those acres as measured by the HEG, and the 

CHAT category. Offset units are measured annually on all conservation properties.  

Habitat quality, an important consideration for LPC conservation, is accounted for in the mitigation 

framework at the landscape and site-specific scales at impact sites and mitigation sites. At the 

landscape scale, offset multipliers within each CHAT category prioritize habitat across the LPC’s 

estimated occupied range plus a 10-mile buffer (Van Pelt et al. 2013:100). At the site-specific scale, 

the HEG score is an index of habitat quality based on field measurements including vegetation cover 

and composition. The mitigation and conservation framework accounts for impacts and offsets in 

terms of acres multiplied by these habitat quality factors (and other factors).  

1.2.3 Enrolling Property 

Oil and gas companies enroll eligible land8 and become participants in the CCAA by executing a CI 

with WAFWA for their properties. The CI documents a participant’s agreement to enroll property in 

the CCAA and to commit to implement conservation measures and/or fund specific conservation 

 
6 The HEG score is a quantitative metric of habitat quality from 0 to 1 calculated from several field measurements 
including vegetation cover, vegetation composition, presence of tall woody plants, and the availability of potential 
habitat for LPC. 
7 The CHAT is a geospatial tool specifically designed for LPC conservation that prioritizes and categorizes habitat to 
focus conservation activities. The CHAT divides LPC’s estimated occupied range with a 10-mile buffer into CHAT 
categories 1–4, where CHAT 1 is the highest priority for conservation and CHAT 4 is the lowest. 
8 Land must be located within the Covered Area of the CCAA, which is the LPC Estimated Occupied Range plus a 10-
mile buffer. 
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actions in compliance with the CCAA and the Enhancement of Survival Permit. Modifications or 

amendments to the CCAA can only be applied to existing CIs upon the participant’s written consent 

to amend its CI.  

Within 30 days of CI execution, the participant must pay enrollment fees of $2.25 per acre enrolled9 

and each year for the first 3 years the CI is in effect. WAFWA uses enrollment fees as partial 

prepayment of mitigation fees—i.e., enrollment fees are used to implement conservation activities 

and generate offset units in advance of participants generating impact units from their project 

impacts. The CCAA allows for enrollment fees to increase annually to account for inflation and other 

cost increases.  

1.2.4 Project Mitigation Fees 

The CCAA requires mitigation fees for projects that result in new impacts10 on LPC habitat, including 

construction of oil and gas pads, compressor stations, private roads, distribution lines, and 

industrial buildings (collectively referred to as Impact Activities in the CCAA). Before impacts occur, 

mitigation fees must be paid and WAFWA must secure the necessary offset units. As noted above, 

enrollment fees serve as prepayment of mitigation fees, and participants are also encouraged to 

maintain a prepayment balance of mitigation fees based on an estimate of future impacts.11 If their 

account balances lack sufficient funds for future impacts, participants are required to submit 

mitigation fees based on anticipated development for the following calendar year before October 1 

of each year to ensure sufficient offset units are available to mitigate for anticipated development. 

Prepaid mitigation fees are maintained in a Habitat Conservation Fund Account for each participant 

until they are needed. 

Mitigation fees are a product of four factors:  

Mitigation fees = Base Impact Unit Cost x Impact Units x Impact Multiplier x Endowment Multiplier. 

⚫ The base impact unit cost is a product of the habitat management cost per acre (which is based 

on the U.S. Department of Agriculture’s Natural Resource Conservation Service (NRCS)/Farm 

Service Agency practice costs by ecoregion) and the administration cost (which was initially 

12.5% but was changed to 16.5% in 2018).  

⚫ Impact units are described above under Section 1.2.2, Mitigation Framework, and are based on 

the HEG and the New Impact Area12 of the impact activity. The impact multiplier varies by CHAT 

category, with CHAT 1 (highest value habitat) having the highest multiplier and CHAT 4 (lowest 

value habitat) having the lowest multiplier. 

 
9 If the participant had previously enrolled in the Range-wide Plan and paid enrollment fees, then that enrollment 
can be converted to a CI and any enrollment fees paid would be credited to the CCAA enrollment. 
10 Impacts are measured by established distance buffers around new Impact Activities. Impacts only occur where 
these buffers do not overlap buffers from previous Impact Activities—hence the term new impacts.  
11 Participants are encouraged to confer with WAFWA to estimate the mitigation fees necessary for the upcoming 
year. 
12 As described in the CCAA, “New Impact Acres are the difference between the number of acres within the area of 
impact associated with the new Impact Activity (“New Impact Area”) and the number of acres within Impact 
Buffers associated with pre-existing infrastructure that overlap with the New Impact Area” (USFWS and WAFWA 
2014). 
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⚫ The endowment multiplier is fixed at 25 to scale the mitigation fee to fund the conservation 

endowment intended to provide conservation in perpetuity.  

Mitigation fees may be increased based on inflation (up to a maximum of 3% over the previous year) 

or adaptive management (up to a maximum of 4% over the previous year). WAFWA increased 

management unit costs once or twice by approximately 1% to 3% each time (depending on the 

ecoregion) to account for inflation (Kyle pers. comm. [a]). WAFWA increased the base impact unit 

cost by 4% in 2018 by increasing the administration cost from 12.5% to 16.5%. No other mitigation 

fee increases have occurred. 

1.2.5 Conservation Properties 

WAFWA secures offset units by conserving LPC habitat through two mechanisms: short-term 

agreements (iterative term contracts of 5–10 years) and long-term agreements (permanent 

easements). The current conservation framework requires at least 25% of all offset units to come 

from long-term agreements, leaving a balance of 75% of all offset units to come from short-term 

agreements. The Range-wide Plan explains that permanent conservation is intended to support 

population strongholds and short-term agreements are intended to allow flexibility for conserved 

areas to shift on the landscape in response to changing environmental conditions. The 25/75 

requirement is a component of the Range-wide Plan’s and CCAA’s conservation framework but is not 

described in the CCAA or the Enhancement of Survival Permit. The Range-wide Plan notes that the 

ratio of long-term and short-term offset units will be evaluated through the adaptive management 

process (Van Pelt et al. 2013:91). WAFWA serves as the offset unit service provider for these 

conservation properties—i.e., WAFWA enters the short-term or long-term contracts with 

landowners, oversees management, and monitors properties to measure the associated offset units.  

Term Contracts  

Iterative term contracts (called short-term agreements in the Range-wide Plan) are contracts of 5 or 

10 years with landowners and agricultural lease holders to implement practices on their lands to 

provide LPC conservation benefits. Iterative term contracts are voluntary and renewable, and 

WAFWA compensates the contracted landowners for the management practices implemented based 

on established practice costs from the U.S. Department of Agriculture’s NRCS/Farm Service Agency. 

WAFWA also provides incentive payments to landowners for entering these contracts. Iterative 

term contracts must always be renewed or replaced to provide sufficient offset units in perpetuity. 

Permanent Easements 

Permanent easements are one option for what the Range-wide Plan terms long-term conservation 

that includes conservation easements, fee simple acquisitions, and mitigation bank credits 

purchased from willing landowners. In WAFWA’s implementation of the conservation framework, 

all long-term conservation to date has been achieved through five permanent conservation 

easements, including two properties that WAFWA purchased in fee title. WAFWA also compensates 

owners of long-term conservation contracts for implementing management practices to benefit LPC 

but does not provide incentive payments for long-term agreements. 
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1.2.6 CCAA Governance 

The CCAA does not clearly describe its governance framework distinct from the Range-wide Plan 

beyond that WAFWA will serve as the CCAA administrator and will hold the Enhancement of 

Survival Permit. Therefore, the Western Association of Fish and Wildlife Agencies and Foundation for 

Western Fish and Wildlife Lesser Prairie Chicken Conservation Delivery Business Plan (Business Plan; 

Van Pelt et al. 2013:Appendix I) serves to describe the existing governance structure of the Range-

wide Plan and the CCAA. This structure is summarized below as detailed in the Business Plan (Van 

Pelt et al. 2013: Appendix I:27–33).  

WAFWA’s Lesser Prairie-Chicken Initiative Council (LPCIC) is the primary oversight body for the 

CCAA. The LPCIC comprises the directors of the five state wildlife agencies within LPC’s range 

(Colorado, Kansas, New Mexico, Oklahoma, Texas) plus a member of WAFWA’s Executive 

Committee13 appointed by WAFWA’s President. Various committees and subcommittees serve in an 

advisory role to provide recommendations to the LPCIC. 

⚫ Interstate Working Group: One representative from each of the five state wildlife agencies 

within LPC’s range. 

⚫ Advisory Committee: Coordinated by the WAFWA LPC Program Manager14 as an ex officio 

member and composed of 16 representatives from state wildlife agencies (3 members), USFWS 

and NRCS (1 member each), industry (oil and gas, wind, transmission; 1 member each), 

agriculture and landowners organizations (3 members), conservation organizations (3 

members), and local government (3 members). 

⚫ Fee Structure Subcommittee: Coordinated by the WAFWA LPC Program Manager as an ex 

officio member and composed of 16 representatives from state wildlife agencies (3 members), 

NRCS (5 members), Farm Service Agency (5 members), and USFWS (3 members). 

⚫ Science Subcommittee: Coordinated by the WAFWA LPC Program Manager as an ex officio 

member and composed of up to 15 additional representatives, including one from each of the 

five state wildlife agencies and up to 10 additional members with scientific expertise in LPC 

biology. 

Each subcommittee has responsibility for overseeing components of the Range-wide Plan and 

providing an annual report to the Advisory Committee. The Advisory Committee holds 

responsibility for broad oversight of the Range-wide Plan and providing an annual report to the 

LPCIC. The LPCIC, as part of the Western Grassland Initiative, reports to the WAFWA Executive 

Committee, which makes recommendations to the WAFWA Board of Directors. The Board of 

Directors is composed of the chief executive officers of the fish and game departments, or their 

equivalents, from each of the 24 states and Canadian provinces comprising WAFWA and has 

ultimate decision-making authority over the Range-wide Plan. This governance structure exists de-

facto for the CCAA and the associated Enhancement of Survival Permit, given that the CCAA does not 

 
13 WAFWA’s Executive Committee is one of five committees established in WAFWA’s Constitution and Bylaws. It 
comprises directors of state wildlife agencies and its purpose is to “Make interim decisions for the Association as 
defined in the Constitution and Bylaws; consider petitions for technical committees, workshops and other regional 
coordination efforts within the domain of the Association; set registration fee for next year’s conference; review and 
approve ideas, recommendations and decisions of other committees as appropriate; and oversee all contracts.”   
14 The LPC Program Manager position is vacant as of this writing, with WAFWA’s Executive Director performing 
these duties. 
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have its own governance structure. Because WAFWA is the entity named on the CCAA Enhancement 

of Survival Permit, the 24-member WAFWA Board of Directors is also WAFWA’s ultimate decision-

making body regarding the permit as well.  

1.2.7 Summary of CCAA Achievements 

As discussed above, the purpose of the realignment process is to identify and refine issues or 

challenges of the CCAA that need to be addressed, building on the initial findings of the 2019 audit. It 

is important to note that the purpose of the realignment process is not to conduct a comprehensive 

assessment of the achievements of the Range-wide Plan or the CCAA.15 Therefore, because of the 

nature of this report, the findings may appear overly critical or harsh to some readers. The findings 

of this report are not intended to overshadow or undermine the CCAA’s accomplishments. Instead, 

the report findings are intended to identify ways that the CCAA can be improved and strengthened 

to ensure that those accomplishments can be sustained into the future as originally intended.  

To provide additional context for the report findings, we have provided below a brief overview of 

the CCAA’s accomplishments through 2019 based on the last annual report (WAFWA and SRF 2020), 

discussions with WAFWA staff, and interviews with stakeholders. The CCAA is part of the first 

range-wide conservation strategy for the species, a landmark effort of collaboration involving five 

states, industry, and USFWS. The CCAA— 

⚫ Addresses the primary threats to the species of habitat fragmentation and loss by incentivizing 

enrolled oil and gas companies to avoid impacting high-quality habitat at the landscape and site-

specific scales, enhancing and restoring LPC habitat to mitigate impacts, and conserving and 

enhancing existing habitat through grazing or grassland management plans. 

⚫ As of the end of 2019, has provided mitigation for over 1,324 oil and gas projects, which has 

resulted in 17,348 acres of impacts and approximately 43,500 acres of conservation to offset 

these impacts (WAFWA and SRF 2020:9-10)).16 

⚫ Requires enrolled companies to implement conservation measures that reduce the effects of oil 

and gas projects, including measures to avoid and minimize habitat loss and fragmentation, 

direct and indirect sources of mortality, and disturbance of breeding, nesting, and brooding 

activity. 

⚫ Provides a rigorous monitoring program for habitat quality through use of the HEG to determine 

impact units and conservation units. 

⚫ Has contributed to annual range-wide LPC population estimates from aerial sampling that 

reveal critical range-wide trends. 

⚫ Enrolled over 7.8 million acres within the first 2 years of its approval, and the combined 

CCAA/Range-wide Plan conservation program collected $65 million by the end of 2016. 

⚫ Succeeded in securing more conservation acreage than the required average 1 acre of impact to 

2 acres of conservation ratio to offset oil and gas impacts. 

 
15 This type of assessment would best be conducted as part of an extensive review of the program by a panel of 
independent scientists who are experts in LPC and its habitat.   
16 The 43,500 acres of conservation to offset impacts occurring under the CCAA is an estimate based on the 
proportion of conservation units used to mitigate impacts under the Range-wide Plan and CCAA (52%) and the 
proportion of these units used specifically to mitigate impacts under the CCAA (56%):  
(149,653 acres*0.52)*0.56=43,579 acres. 
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1.3 Options Available for CCAA Realignment 
Four options are available to WAFWA as ways that the CCAA could be revised or replaced as an 

outcome of the realignment process.  

⚫ The first option is to make internal changes consistent with the existing CCAA terms and 

conditions. WAFWA could make certain internal changes without having to gain concurrence 

from USFWS or industry participants. Such changes could be used to improve the 

implementation of the CCAA and its financial viability. Some internal changes may be considered 

adaptive management changes already anticipated in the CCAA (see CCAA Table 1 [USFWS 

and WAFWA 2014:24–27]).  

⚫ The second option is to make administrative changes. Administrative changes can usually be 

conducted through an exchange of letters with USFWS and/or an addendum to the CCAA. The 

scale and scope of these changes can vary greatly, from making minor clarifications in the CCAA 

to resolve ambiguities or errors, to more significant changes affecting the implementation of the 

agreement, just short of what would require a permit amendment. Depending on the nature of 

these changes, they may also necessitate concurrence of participants through modification of CIs. 

⚫ The third option is to amend the CCAA. An amendment would be needed to change key aspects 

of the CCAA such as the take limit, effects analysis, or mitigation framework. If the changes are 

relatively small, this could be done with a simple CCAA and permit amendment, and no NEPA 

compliance would be needed. If the changes are more substantial, such as a substantial increase 

in take limits or fundamental changes to the mitigation framework, the amendment would likely 

require additional NEPA evaluation through an Environmental Assessment. An amendment is a 

flexible tool that can address one or many aspects of the CCAA at once.  

The process for modifying or amending the CCAA is described in Section 12 of the CCAA (USFWS 

and WAFWA 2014:47–48). USFWS or WAFWA may propose modifications or amendments to 

the CCAA by providing written notice to the other party and all participants. If WAFWA is the 

recipient of the notice, it must notify participants within 10 days of receipt. If WAFWA is 

notifying USFWS, it must provide notice to all participants at the same time. The party proposing 

the modification must hold a meeting or conference call to discuss the proposed modification, 

and proposed modifications or changes become effective with written concurrence of the other 

party within 60 days of the receipt of notice. 

If the amendment is substantial enough, USFWS may need to publish a notice in the Federal 

Register announcing the proposed amendment and requesting public comment. That Federal 

Register notice would also announce how USFWS proposes to comply with NEPA if it grants the 

amendment.  

⚫ The fourth option is to replace the CCAA with a new CCAA or with a habitat conservation 

plan (HCP). As discussed in the last section, an amendment is a flexible option that can include a 

few changes or many changes. However, when many changes are proposed such that they would 

substantially change many elements of the plan, it may be better to replace the CCAA with a new 

CCAA or in some cases with an HCP.  

The HCP Handbook (USFWS and NMFS 2016) states that HCPs must cover at least one listed 

species, effectively precluding the use of an HCP just for non-listed species. However, as part of 

this realignment process USFWS has stated that guidance has changed to now allow HCPs to 

cover only non-listed species, making this option worth considering as a potential outcome of 

the CCAA realignment process.  
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Chapter 2 
Phase 1 Realignment Process 

 

This chapter describes Phase 1 of the CCAA realignment process. As noted in the sections below and 

shown in Figure 2, Phase 1 began in January 2020 with a review of various documents. Numerous 

stakeholder interviews were then conducted to inform a series of workshops that were held with 

CCAA participants. The development of a financial model and formulation of focused workgroups 

followed, which led to conceptual proposals to realign the CCAA. Together, these actions shaped the 

findings and recommendations detailed in this report. 

Figure 2. Process Elements of Phase 1 of the CCAA Realignment Process 

 

Chapter Summary 

⚫ Phase 1 of the CCAA realignment process involved document review, stakeholder interviews, 

participant workshops, creation of a financial model, and focused workgroups to develop 

concept proposals that included realignment recommendations. 

⚫ To receive and record input from realignment participants (representatives from WAFWA, 

the oil and gas industry, state wildlife agencies, and USFWS), ICF:  

 Reviewed key documents and interviewed stakeholders to understand the background 

and context of the CCAA realignment. 

 Facilitated three workshops and two focused workgroups to gain input from participants 

about key realignment issues and to identify best approaches to realign the CCAA. 

 Coordinated with Conservation Investment Management and WAFWA to develop a 

program financial model to help assess the cost implications of realignment actions or 

inaction. 

 Collaborated with workgroup members and Conservation Investment Management to 

develop two concept proposals recommending approaches for the realignment. 

 Completed this Phase 1 Findings and Recommendations Report.  
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2.1 Participants 
Participants in Phase 1 of the CCAA realignment process included oil and gas industry 

representatives; staff from WAFWA, state wildlife agencies, and USFWS; non-federal property 

owners with land enrolled in the CCAA for conservation; and experts in species conservation and 

mitigation finance. Appendix A lists all participants. 

2.2 Document Review and Stakeholder Interviews 
ICF reviewed relevant documents and interviewed stakeholders to understand the context of the 

CCAA realignment. Documents reviewed are listed below.  

⚫ Range-Wide Oil and Gas Candidate Conservation Agreement with Assurances for the Lesser Prairie-

Chicken (Tympanuchus pallidicinctus) in Colorado, Kansas, New Mexico, Oklahoma and Texas 

(USFWS and WAFWA 2014). 

⚫ Final Finding of No Significant Impact and Final Environmental Assessment for the Range-Wide Oil 

and Gas CCAA for the Lesser Prairie Chicken (USFWS 2014a). 

⚫ Set of Findings and Recommendations for Issuance of a Section 10(a)(1)(A) Enhancement of 

Survival Permit to WAFWA in Association with the CCAA (USFWS 2014a). 

⚫ Intra-Service Section 7 Conference Opinion (USFWS 2014a). 

⚫ USFWS Section 10(a)(1)(A) Enhancement of Survival Permit (USFWS 2014a). 

⚫ The Lesser Prairie-Chicken Range-wide Conservation Plan (Van Pelt et al. 2013). 

⚫ 2018 Lesser Prairie-Chicken Range-wide Conservation Plan Annual Progress Report (Wolfe et al. 

2019). 

⚫ Audit of the Lesser Prairie Chicken Mitigation Framework (Guillon 2019). 

⚫ Correspondence between WAFWA, LPCIC, and USFWS regarding CCAA realignment.  

ICF coordinated with WAFWA to identify a list of key stakeholders for interviews to understand the 

broader context of the CCAA and how various stakeholders view the program. Between January and 

May 2020, ICF conducted 12 phone interviews with industry participants, current and former 

WAFWA staff, current and former USFWS staff, the Taylor Ranch property manager, and 

representatives of Common Ground Capital (Appendix A). 

2.3 Workshops and Workgroups 

2.3.1 Workshop 1 

ICF facilitated a series of three workshops to determine the best approach for realigning the CCAA. 

Workshop 1 was held in Denver, Colorado, on February 6, 2020, and was attended by 24 individuals 

consisting of industry representatives, USFWS staff, WAFWA and state wildlife agency staff, and 

consultants working for WAFWA (Conservation Investment Management and ICF). Workshop 1 was 



Western Association of Fish and Wildlife Agencies 

 

Chapter 2. Phase 1 Realignment Process 
 

Realignment Phase 1 
Findings and Recommendations 

2-3 
December 2020 

ICF 00659.19 

 

a full-day session with the primary objective of identifying key issues to consider in the realignment 

of the CCAA.  

Participants separated into small groups with a range of stakeholder representatives to identify 

important issues to address in the realignment. Then the larger group reviewed all issues identified 

and prioritized these issues based on their importance for CCAA realignment. The key issues 

resulting from this prioritization included the following, in general order of importance. 

1. Understand clearly the compliance requirements of the CCAA and determine whether the CCAA 

is compliant. 

2. Ensure proper implementation of the CCAA. 

3. Understand USFWS’s concerns about CCAA defensibility. 

4. Understand whether the assumptions underlying the CCAA are legally defensible in the 

currently regulatory framework. 

5. Increase participation in the CCAA. 

Another key outcome from Workshop 1 was that the group recommended and WAFWA agreed to 

prepare the next annual report for the CCAA as a stand-alone document, as opposed to a combined 

Range-wide Plan/CCAA annual report that it had prepared in prior years. This decision was made to 

more clearly adhere to the reporting requirements of the CCAA and to help clarify WAFWA’s 

obligations to the CCAA as a stand-alone program. 

2.3.2 Workshop 2 

Workshop 2 was held online on March 26, 2020. Following up on the priority key issues from 

Workshop 1, it focused on understanding the compliance requirements and status of the CCAA and 

the defensibility concerns of USFWS. ICF presented a preliminary assessment of CCAA compliance. 

USFWS described concerns about the CCAA’s defensibility, explaining that if LPC were to be listed, 

the Enhancement of Survival Permit could be subject to legal challenge.  

During the workshop, participants expressed a range of opinions on how much the CCAA may need 

to change to address the defensibility concerns presented by USFWS (details are included in Section 

2.5.2, Workgroup 2: Concept Proposal to Improve the CCAA’s Defensibility).  

Given the lack of consensus on the defensibility of the CCAA and how these potential issues might be 

addressed in the CCAA realignment, ICF sought additional participant engagement and evaluation of 

the CCAA realignment options by forming two focused workgroups (described below in Section 

2.3.4, Workgroups). The workgroups met several times to review and refine a financial model of the 

program (described below in Section 2.4, Program Financial Model) and develop concept proposals 

for consideration by the full group (described below in Section 2.5, Concept Proposals). 

2.3.3 Workshop 3 

After the workgroups completed their work, the final workshop was held. Workshop 3 consisted of 

two, half-day online sessions (August 12 and August 27, 2020). This workshop focused on the LPC 

listing evaluation process, schedule, and implications for the CCAA; a detailed review of the program 

financial model; and discussions of strategies to improve the financial viability and defensibility of 

the CCAA. Options to replace the CCAA with an HCP were also discussed. Key differences between 
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HCP and CCAA approaches were considered, including the flexibility an HCP allows for future 

enrollment. 

2.3.4 Workgroups 

Following Workshop 2, ICF organized and facilitated two workgroups around the four primary 

options available for CCAA realignment17: 

1. Internal CCAA realignment only. Address financial, transparency, and reporting 

improvements to ensure compliance, proper implementation, and sustainability of the CCAA, 

only with internal program changes that do not change the CCAA itself. 

2. Internal CCAA realignment + administrative changes. In addition to #1, make additional 

administrative changes to the CCAA to clarify compliance requirements, clearly document 

changes that have occurred via adaptive management, and make desired changes to 

implementation and administrative actions based on experience. Administrative changes can be 

made internally by WAFWA through minor changes to the CCAA document. 

3. Internal CCAA realignment + administrative changes + amend CCAA to improve 

defensibility. In addition to #1 and #2, formally amend the CCAA to improve its defensibility by 

addressing some or all of USFWS’s defensibility concerns. This formal amendment would be 

submitted to USFWS for its review and approval. The amendment would be formally published 

in the Federal Register and made available for public comment. Additional evaluation under 

NEPA may also be needed. 

4. Replace the CCAA with an HCP. Consider replacing the CCAA with an HCP. The defensibility 

concerns raised by USFWS may be more easily addressed if the CCAA were converted to an HCP 

because the regulatory standard is to mitigate the impacts of the taking to the maximum extent 

practicable, reduced from the net conservation benefit standard of a CCAA. 

Workgroup 1 focused on realignment options #1 and #2. Workgroup 2 focused on realignment 

options #3 and #4. Workgroup participants are shown in Appendix A. The initial charge of each 

workgroup was to identify (1) the components of each of the two CCAA realignment options, (2) the 

benefits and drawbacks of each of the two options to WAFWA and industry participants, and, if 

possible, (3) a recommended option, given the CCAA implementation and defensibility concerns 

identified to date.  

Each workgroup met four times prior to Workshop 3. Both workgroups also conducted an extensive 

review of the draft CCAA program financial model. Workgroup participants were tasked with 

developing concept proposals for each of the realignment options in their charge, with the focus of 

each group ultimately narrowing such that Workgroup 1’s concept proposal focused on the CCAA’s 

financial viability, while Workgroup 2’s concept proposal focused on changes to address the 

defensibility concerns of USFWS (see Section 2.5, Concept Proposals). Concept proposals developed 

by key members of each workgroup were then discussed and refined by each workgroup and then 

discussed at Workshop 3. These concept proposals are included in this report as Appendix B and 

Appendix C. 

 
17 For simplicity in Section 1.3, these options are presented as being mutually exclusive. In forming the 
workgroups, we acknowledged that the only mutually exclusive option is replacing the CCAA with an new CCAA or 
an HCP.  
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2.4 Program Financial Model 
During the realignment process it became clear that in order to effectively assess CCAA realignment 

options, a tool was needed to evaluate the long-term financial implications of each option. Ben 

Guillon (Conservation Investment Management), with input from WAFWA and ICF, developed a 

program financial model to help evaluate the financial performance of the CCAA’s conservation 

framework. The model was built using Microsoft Excel and is comprehensive in accounting for all 

main sources of CCAA program revenue, expenses, and endowment balances projected through the 

end of the CCAA permit term in 2044. The model allows for adjusting key inputs to determine how 

the endowment balance changes over time. The financial model provided insights on the following. 

⚫ How budget constraints affect WAFWA’s ability to deliver conservation for the entire permit 

term. 

⚫ The importance of the long-term returns from endowment balances. 

⚫ How long endowments will last if conservation exceeds offset needs and when delivering a 

specific mix of conservation (e.g., iterative term contracts versus permanent easements). 

⚫ Potential changes that have the greatest or least effect on long-term financial sustainability. 

Workgroups 1 and 2 extensively reviewed and commented on the financial model to refine and 

improve it. The model helped workgroup members understand the financial status and outlook of 

the program. This was especially important for Workgroup 1’s focus of addressing the CCAA’s 

financial issues. The program financial model will continue to be used in the remainder of the 

realignment process to help evaluate the costs and benefits of realignment options. Even after 

realignment, WAFWA can use the program financial model as a financial planning and assessment 

tool while continuing to implement the program.  

2.5 Concept Proposals 
Volunteers from each workgroup drafted a concept proposal for review by each workgroup. These 

concept proposals were developed through several working sessions with assistance from ICF and 

Conservation Investment Management. Workgroup 1’s concept proposal focused on the CCAA’s 

financial viability. Workgroup 2’s proposal focused on changes to address the defensibility concerns 

of USFWS. These concept proposals summarized below and provided in their entirety as Appendix B 

and Appendix C. The primary conclusions and recommendations of the concept proposals are 

discussed in more detail in the next chapter. 

2.5.1 Workgroup 1: Concept Proposal to Improve the CCAA’s 
Financial Viability 

Workgroup 1 participants reviewed the financial model of the CCAA and its underlying data and 

assumptions to provide comments and suggestions to improve its accuracy and usefulness. The 

general conclusion of the group was that the CCAA is not financially viable as currently 

implemented. In particular, the administrative endowment is depleted, and current levels of 

revenues cannot properly resource the administrative function needed for the program in the short 

term. In addition, the level of expenditure for conservation activities is currently greater than the 

returns generated by the endowments, calling into question their long-term sustainability. 
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Workgroup 1 was tasked with proposing changes to the implementation of the CCAA with the goal 

of improving its financial sustainability. In the Workgroup 1 concept proposal, these proposed 

changes are provided as three separate options. The option selected depends on the willingness of 

participants to make voluntary changes to their CIs and credit balances. Workgroup 1 members 

expressed broad support for Proposal A as the best way to begin improving the CCAA’s financial 

sustainability.  

⚫ Proposal A (Preferred and Primary Proposal). Proposal A relies on a sufficient number of 

participants agreeing to restructure the CCAA to balance assets and liabilities through forgiving 

balances in their conservation credit funds. Forgiven balances would then be redistributed to 

replenish the administrative endowment in order to support continued long-term operation of 

the program. Restructuring the funding of the CCCA would involve implementation of several 

actions to improve the transparency and financial viability of the CCAA, including the following. 

 Improve transparency of the CCAA, including developing a new sustainable business plan for 

the CCAA, improving SRF’s accounting framework for transparency and proper disclosure of 

finances, and improving reporting for increased transparency to participants and USFWS. 

 Reduce SRF’s liability through participants agreeing to forgive balances in their Habitat 

Conservation Fund Accounts to move funding to the administrative endowment and 

cancelling mitigation obligations for excess Conservation Fund Account balances for 

participants that have been terminated. 

 Ensure the administrative sustainability of the CCAA by developing a new business plan based 

on WAFWA’s realigned administrative function, creating a non-wasting endowment to 

support the administrative function, and revising the business plan periodically to ensure its 

financial sustainability. 

 Reduce conservation costs by terminating iterative term conservation contracts generating 

offset units beyond what is required to offset impacts, limiting management on portions of 

permanent conservation properties that are not needed to offset impacts, and reevaluating 

habitat restoration and management practices.  

 Generate immediate revenues by selling SRF assets and excess land not needed to obligated 

conservation offset units and returning proceeds back to the SRF conservation and/or 

administrative endowments.  

The items in Proposal A were all determined to have “high impact” on the financial viability of 

the program (i.e., they would result in relatively larger improvements in financial sustainability). 

All or most of the items would need to be implemented successfully to ensure financial viability. 

Implementing these measures would likely not require an amendment to the CCAA and could be 

accomplished internally to the program. The solutions of Proposal A only address financial 

viability with the current program and do not consider costs/revenues for changes related to 

defensibility. If the CCAA is amended to address some or all defensibility concerns raised by 

USFWS staff, those costs/revenues would also need to be considered. If Proposal A fails, 

Proposal B would be applied. 

⚫ Proposal B (Secondary Proposal). This proposal assumes that not enough participants are 

willing to restructure the CCAA to balance assets and liabilities. Proposal B does not require any 

participants to write off current account balances and does not assume restoration of the 

administrative endowment and continued use of the conservation endowment for all program 

needs. This proposal would reduce costs as much as possible to continue the program as long as 
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possible. Proposal B assumes an amendment is needed to combine the two endowments and 

that it is still possible to bring the CCAA back to financial balance within a reasonable timeframe. 

If Proposal B fails, Proposal C would be applied. 

⚫ Proposal C (“Last Resort”). If the participants are not willing to rebalance SRF’s assets and 

liabilities, and if Proposal B does not create a long-term path to sustainability, then Proposal C is 

a last resort. Under this proposal, WAFWA would terminate the CCAA because it is no longer 

financially viable, selling all lands associated with the CCAA, relinquishing the permit, and 

dissolving the SRF. WAFWA would determine how to return unused monies, including the sale 

of assets, back to the program participants. 

2.5.2 Workgroup 2: Concept Proposal to Improve the CCAA’s 
Defensibility 

Workgroup 2 was tasked with considering changes to the CCAA that would require a major 

amendment or replacing the CCAA with an HCP. The Workgroup 2 concept proposal, while still 

considering financial implications, focuses on identifying strategies to improve the defensibility of 

the CCAA by addressing all of USFWS’s defensibility concerns. Four primary concepts were 

identified by USFWS staff to improve defensibility. 

1. Increase the targeted proportion of conservation offset units from permanent conservation 

easements from 25% to at least 50%. 

2. Increase the assumed impact radius of wells from 200 meters to 300 meters. 

3. Define impact units and conservation units in terms of acres of LPC habitat instead of using the 

HEG calculation. 

4. Clarify and increase restoration requirements by defining restoration and enhancement so each 

can be measured and accounted for in compliance monitoring. 

The concept proposal to improve the CCAA’s defensibility presented many solutions to explore that 

would address the issues raised by USFWS. However, Workgroup 2 members asked many questions 

about the practicality, cost, and details of these ideas. Workgroup 2 members acknowledged 

progress but expressed a clear need to explore these concepts further in terms of their feasibility 

and cost implications.  

2.6 Communication with WAFWA and the Public 
During Phase 1 of the CCAA realignment process, ICF maintained consistent communication with 

WAFWA staff and state wildlife agency representatives to communicate status and progress, test 

ideas, and review and analyze data.  

ICF also assisted WAFWA in communicating the status of the realignment process to partners and 

the public. These communications included the following. 

⚫ In-person presentations to the LPCIC and the public at the WAFWA mid-winter meeting 

(January 10, 2020). 

⚫ Technical support to WAFWA as it designed and prepared its annual report and communicated 

the new approach to the public. 
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⚫ Webinar presentations on the CCAA realignment progress and status to the LPCIC and the public 

at the WAFWA summer meeting (July 10, 2020). 

⚫ Webinar presentation on the CCAA realignment process and preliminary findings and 

recommendations to the LPCIC and invited guests at the Association of Fish and Wildlife 

Agencies annual meeting (September 9, 2020). 

2.7 Report Preparation 
ICF began preparation of this report after Workshop 3. As noted above, we presented our 

preliminary findings and recommendations to realignment participants at the LPCIC meeting during 

the Association of Fish and Wildlife Agencies annual meeting on September 9 and received initial 

feedback.  

Select members of the realignment process including WAFWA, state wildlife agency, industry, and 

USFWS representatives reviewed a draft report and provided comments. ICF considered their 

feedback and produced a second draft report. Feedback on the second draft report informed this 

final report.  
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Chapter 3 
Phase 1 Findings 

Chapter Summary 

⚫ The findings presented in this chapter inform the recommendations for Phase 2, which are 

described in Chapter 4, Recommendations for Phase 2. 

⚫ The financial management of the program needs restructuring because current costs exceed 

revenue, the administrative endowment is exhausted, and the conservation endowment will be 

exhausted in 10–15 years based on its current trajectory if financial changes are not made.  

⚫ Compliance issues could result from the financial issues faced by the program. The program 

does not have sufficient endowments to permanently support conservation for its offset units.  

⚫ WAFWA tracks some of the key components of the CCAA (credits, debits, funding) in 

combination with the Range-wide Plan, making it difficult to evaluate the CCAA independently. 

⚫ Once WAFWA addresses the CCAA’s financial issues, the program may still be at risk. USFWS 

staff have identified four areas where, should LPC be listed and the Enhancement of Survival 

Permit be challenged, the program may not be defensible according to the net conservation 

benefit standard required of CCAAs.  

⚫ USFWS will have to consider these defensibility concerns if WAFWA applies to amend the CCAA 

and its permit.  

⚫ Measures that WAFWA can take to address the CCAA’s financial and defensibility issues may be 

limited by participants’ CIs, which can only be changed if participants voluntarily agree to 

changes. Addressing the CCAA’s financial issues through restructuring is likely to require 

changes to existing CIs. 

⚫ If USFWS decides to list LPC, the listing would not be expected take effect until mid- to late-

2022. Once LPC is listed, WAFWA’s Enhancement of Survival Permit would be activated. At that 

time, the CCAA could be subject to re-evaluation under Section 7 of the ESA, potential legal 

challenge, and potential enforcement actions by USFWS.  

⚫ If LPC is not listed, WAFWA’s Enhancement of Survival Permit would remain inactive and free 

from risk of legal challenge or enforcement by USFWS, but WAFWA would still be responsible 

for proper implementation of the CCAA.  

⚫ Replacing the CCAA with either a new CCAA or an HCP has certain advantages and 

disadvantages. If WAFWA decides to update the conservation framework of the CCAA and 

enlists enough participants to voluntarily amend their CIs to this updated framework, ICF 

recommends that WAFWA prepare either a new CCAA or HCP—selection depends on the time 

available before LPC listing is final in mid- to late-2022 and whether it is important to WAFWA 

to allow new enrollment after listing.  

The following sections summarize the major findings of Phase 1 of the CCAA realignment process. 

These findings form the basis of the recommendations for Phase 2 (see Chapter 4, Recommendations 

for Phase 2). The findings are organized into seven topical sections: financial status, implementation 

status, regulatory assurances, regulatory standard, CIs, and LPC listing process and timing. The final 
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section provides an assessment of the benefits and drawbacks of replacing the CCAA with either a 

new CCAA or an HCP. 

3.1 Financial Status 
Below we summarize the primary financial issues facing the CCAA program based on the results of 

the program financial model and extensive discussions with WAFWA staff, its financial consultant 

(Conservation Investment Management), CCAA participants, and stakeholders (Appendix A).  

Without changes, financial models predict that all endowments will be exhausted. Currently, 

WAFWA’s cost to administer the CCAA exceeds its revenue collected from fees and the return 

generated from the endowments. The administrative endowment, which is required by the CCAA to 

hold sufficient non-wasting funds to pay for administrative expenses, was exhausted in 2017. The 

conservation endowment, which is required by the CCAA to hold sufficient non-wasting funds to 

support the conservation costs of the program (e.g., landowner payments for conservation 

properties and future acquisitions), is now supporting program administrative costs with income 

earned from endowment investments. The financial model predicts that without changes, the 

conservation endowment will be exhausted in approximately 10–15 years.18 Potential costs 

associated with changes to the program that are intended to increase defensibility have not been 

estimated; additional cost without additional revenue would exhaust the endowment earlier. In 

2019 and 2020, WAFWA substantially reduced its administrative costs. WAFWA now needs to 

immediately reduce its long-term program costs and increase revenues in order to sufficiently fund 

the endowments to sustain the CCAA’s administration and conservation.  

Conservation assets exceed WAFWA’s financial resources to support those assets long term. 

The CCAA requires WAFWA to use fees from participants enrolling land in the CCAA as partial 

prepayment of mitigation fees (see Section 1.2.4, Project Mitigation Fees) in advance of participants 

generating impact units from their projects. Within the first 2 years following CCAA approval, 

industry participants in the CCAA alone enrolled over 7.8 million acres in the program, and the 

combined CCAA and Range-wide Plan conservation programs collected $65 million by the end of 

2016.19 From 2013 through 2014, WAFWA used conservation funds to secure iterative term 

contracts to supply the required offset credits for impacts occurring under the CCAA and Range-

wide Plan. From 2015 to 2017, WAFWA secured several permanent easements to increase the 

amount of permanent conservation to meet the 25% permanent conservation target in the Range-

wide Plan and CCAA. As a result, the combined iterative term contract and permanent easement 

conservation that WAFWA secured is now in excess of the average 2:1 offset unit to impact unit ratio 

(Table 1).  

Viewed from a conservation standpoint, WAFWA has provided more conservation for LPC than the 

CCAA requires. Some of this excess conservation is necessary to provide a buffer ensuring that 

conservation offset units will meet the demand for impacts. However, WAFWA does not have 

sufficient funds to administer the program because exceeding the CCAA’s required conservation to 

 
18 The large variation in time depends on the average annual net returns (i.e., net after fees and inflation) that can 
be generated from the conservation endowments. This timeframe assumes a net return range of 4.0% (10 years to 
exhaustion) to 5.5% (15 years to exhaustion).  
19 WAFWA’s accounting does not separate CCAA funds from Range-wide Plan funds, so the funds paid into just the 
CCAA cannot be determined without review of all prior payments to the CCAA and Range-wide Plan.  
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impact ratio has imposed greater than anticipated obligations on WAFWA to support the 

conservation lands in perpetuity. These obligations come with greater than anticipated costs that 

must be supported by the program’s non-wasting endowment. This has exacerbated an imbalance 

between the program’s current funding and expected revenue. The CCAA requires only that offset 

units are maintained at twice the amount of impact units (2:1 ratio). A cushion of conservation units 

is needed to anticipate some future impact units—but not nearly as large as what WAFWA currently 

maintains based on available financial resources. The options available to WAFWA to address this 

are described in Chapter 4, Recommendations for Phase 2, and should be further explored in Phase 2 

of the CCAA realignment process. 

Table 1. CCAA Impact Units and Estimated Offset Units in Excess by Ecoregion 

Ecoregion 
Impact 
Unitsa 

Offset 
Units 
Requiredb 

Total 
Offset 
Units 
Secureda 

Percent (%) 
Permanent/
Temporary 

Assumed 
Offset Units 
Secured for 
the CCAAc 

Percent (%) 
Excess of Offset 
Units 

Mixed Grass 
Prairie 

8,621 17,243 54,211 5/95 43,369 152 

Sand 
Sagebrush 
Prairie 

612 1,224 30,765 72/28 24,612 1,910 

Shinnery Oak 
Prairie 

1,315 2,630 8,325 15/85 6,660 153 

Shortgrass 
Prairie 

618 1,235 7,377 36/64 5,902 378 

Total 11,166 22,332 100,678 29/71 80,542 261 
a  As of end of Fiscal Year 2019. 
b  Offset units required at 2:1 ratio of impact units. For simplicity, this table uses the 2:1 average ratio of offset units to 
impact units required by the CCAA to provide an approximation of the offset units required in each ecoregion. The CCAA 
uses a tiered mitigation system with impact and offset multipliers determined by CHAT category. Evaluating the impact 
and offset units by CHAT category in each ecoregion would provide a more accurate estimate of the excess offset units in 
each ecoregion.  
c  WAFWA does not separate offset units for the CCAA from the Range-wide Plan. We assume that the Range-wide Plan 
accounts for 20% of all conservation units, so that 80% of the total offset units secured would be attributed to the CCAA. 

Fees paid have not covered the costs of fee title acquisition, ongoing temporary contract 

payments, land management, restoration, and administration. Enrollment fees and mitigation 

fees have not been sufficient to pay the full cost of administering and maintaining offset units in 

perpetuity. This deficiency is due to several factors, including the following.   

⚫ Since the program’s inception, a formula error resulted in WAFWA undercharging companies by 

4–65% on a per impact unit basis, contributing to a lack of revenue sufficient to cover the cost of 

securing and maintaining conservation. As a result, the endowment did not grow as much as it 

should have to support the amount of offset units secured.  

⚫ The proportion of enrollment and mitigation fees allocated to the administrative endowment20 

is not, and likely never was, sufficient to fund administration of the program. The proportion of 

fees directed toward funding program administration costs is directly proportional to the 

 
20 The CCAA began by allocating 12.5% of all enrollment and mitigation fees to the administrative endowment.  
This was later increased by WAFWA in 2018 to 16.5%. 
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amount of mitigation required for a given project and does not sufficiently fund the program to 

account for baseline program administration costs. 

⚫ The CCAA allows WAFWA to increase mitigation fees up to 3% per year for inflation plus up to 

4% per year for adaptive management changes, for a total maximum annual increase of 7%.21 

WAFWA has increased fees 3–5% in total in over 6 years (depending on the ecoregion); 

meanwhile, costs have increased by 8.5% due to inflation alone.22  

⚫ WAFWA assumed that the cost of conservation would be similar in all ecoregions and that all 

properties would be similarly efficient in generating offset units per acre. Both assumptions 

proved incorrect for three of four ecoregions—but particularly so for the Shinnery Oak Prairie 

and the Shortgrass Prairie ecoregions. The net result was that actual costs of conservation 

exceeded the estimated per-unit cost of conservation as follows: Mixed Grass Prairie +21%, 

Sand Sagebrush Prairie +4%, Shinnery Oak Prairie +63%, and Shortgrass Prairie +65%. 

WAFWA will need to develop an operating budget from which it can administer the CCAA. 

Based on the audit’s findings, WAFWA immediately made changes in 2019 to improve its short-term 

financial situation by reducing administrative costs. It also suspended new enrollments in the CCAA 

in 2019, which reduced the administrative burden of the program. However, the program’s 2020 

budget (and 2021 budget) will need to be evaluated in light of what is needed to administer the 

program sustainably. For example, in order to reduce its administrative costs, WAFWA deferred the 

evaluation of project permitting data in 2019. It also used ground survey data collected by the state 

wildlife agencies to report LPC population numbers in 2019 in lieu of a range-wide aerial survey, as 

it had done from 2013 to 2018. WAFWA remained in compliance with the CCAA with these changes, 

but they were departures from prior years’ monitoring and reporting practices. If WAFWA is to 

properly implement the CCAA, it must determine the administrative budget necessary to provide 

sufficient monitoring and compliance oversight of participants and landowners and have sufficient 

resources to process new enrollments when they are allowed again. Chapter 4, Recommendations for 

Phase 2, discusses this issue further. 

Financial management has not met requirements of the CCAA nor aligned with best practices. 

The program audit made findings with respect to WAFWA’s financial management, including that 

WAFWA over-valued certain assets and did not appropriately track its expected future liabilities to 

provide conservation units. WAFWA’s future reporting must provide transparent financial 

information so that WAFWA, industry participants, and USFWS can accurately assess the financial 

status of the program. The CCAA requires WAFWA to “provide for an audit annually by an 

independent party to account for expenditures and accomplishments of CCAA” (USFWS and WAFWA 

2014:12). WAFWA contracted third-party financial audits in 2016, 2019, and 2020. The 2020 audit 

did not find any issues with WAFWA’s reporting of financial information (Moore pers. comm.). It is 

not typical for a conservation program to require an independent financial audit and program 

assessment on an annual basis. WAFWA should discuss with USFWS reducing the frequency of this 

requirement to lessen the administrative and financial burden on the program.  

 
21 The CCAA also allows WAFWA to increase mitigation fees more than 3% per year to keep pace with inflation, 
provided that inflation is greater than 3% in that year and that the long-term average annual increase does not 
exceed 3%. 
22 This is based on the difference in the Consumer Price Index for the Southern Region (including Texas and 
Oklahoma) between March 2014 and August 2020, as published by the U.S. Bureau of Labor Statistics. 
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3.2 Implementation Status 
Several of the terms of the Enhancement of Survival Permit obligate WAFWA to fully implement the 

CCAA. In many important respects, the CCAA is in compliance, including operating well under its 

level of authorized take, successfully implementing avoidance and minimization measures, and 

securing conservation to generate offset units at greater than a 2:1 ratio of impact units.23 However, 

the realignment process identified several reporting and financial findings that, if unaddressed, 

present potential compliance issues, which are summarized below. Many of these findings are 

associated with the financial challenges facing the program, for which WAFWA is already making 

changes to address. 

Conservation endowments are not sufficient to fund management and restoration through 

iterative term contracts and permanent easements supplying offsets in perpetuity. See 

Section 3.1, Financial Status.  

WAFWA’s revenue is not sufficient to meet the expected administrative responsibilities 

required by the CCAA in perpetuity. See Section 3.1, Financial Status.  

WAFWA’s reporting does not allow for complete determination of the CCAA’s compliance. The 

CCAA requires WAFWA to report annually to USFWS on the status of implementation.24 CCAA 

reporting for its first 5 years of implementation (2014–2018) was combined with reporting for the 

Range-wide Plan. This combined reporting made it difficult to evaluate the CCAA for compliance 

with the terms and conditions of the Enhancement of Survival Permit and—for some items like the 

amount of conservation offset units attributable to the CCAA—impossible. In April 2020, WAFWA 

submitted the 2019 annual report for the CCAA as a stand-alone document (i.e., without any 

reporting on the Range-wide Plan). This new approach aided in meeting the reporting requirements 

of the CCAA and improved the transparency of the program to the public.25 However, WAFWA’s 

offset unit database still combines offset units for the CCAA and the Range-wide Plan, so CCAA 

compliance cannot be fully determined yet. This issue is discussed further in Chapter 4, 

Recommendations for Phase 2.  

The adaptive management process has fallen short of the CCAA’s intentions. The CCAA was 

intended to “align and complement implementation of the Range-wide Plan” (USFWS and WAFWA 

2014:24), and it relies on the Range-wide Plan’s organizational structure and decision-making 

process (described in Section 1.2.6, CCAA Governance) to implement adaptive management. The 

CCAA also identifies a process for modifications or amendments (USFWS and WAFWA 2014:47–48), 

but it is not clear how this process aligns with the CCAA’s organizational structure and process 

identified for considering adaptive management and changed circumstances. Consequently, the 

adaptive management process for the CCAA has not been successfully implemented. For example, 

the administrative fee is listed in Table 1 of the CCAA as an evaluated element to trigger the adaptive 

management process, but WAFWA did not increase the administrative fee sufficiently to prevent 

exhausting the administrative endowment (see Section 3.1, Financial Status).  

 

 
23 WAFWA documents compliance with the 2-to-1, conservation-to-impact ratio for the entire Range-wide Plan, it 
does not separate offset units for just the CCAA.  
24 See CCAA Section 20, pages 45–46 (USFWS and WAFWA 2014). 
25 All annual reports are posted on the WAFWA website at: 
https://www.wafwa.org/initiatives/grasslands/lesser_prairie_chicken/annual_performance_reports/ 
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This issue may have resulted from adaptive management financial triggers not being routinely 

reviewed to initiate adaptive management changes. The Advisory Committee did make two 

recommendations to adjust administrative fees. The initial recommendation adjusted the 

percentage of mitigation fees dedicated to administration of the CCAA and was approved by the 

LPCIC and applied in 2018, but it proved inadequate. The Advisory Committee made a second 

recommendation to the LPCIC in 2019 to establish an administrative fee for all projects, but the 

LPCIC did not act on this recommendation.  

 

Table 1 of the CCAA also lists an adaptive management trigger as “restoration and remediation not 

occurring on half the required acreage (see appendices D and E of the RWP)” after 5 years of 

implementation. As of the end of 2018, there was an estimated 18,040 acres of restoration26 and 

2,008 acres of remediation from the Range-wide Plan and CCAA combined (Wolfe et al. 2019) (2% 

and 8% of the required totals in Appendices D and E of the Range-wide Plan, respectively), so this 

adaptive management trigger appears to have been reached in 2019. The CCAA would benefit from 

more clearly defined processes and dedicated organizational structure to facilitate objective, 

effective, and timely program assessment and adaptive management decision-making. 

WAFWA changed its monitoring practices in 2019 to limit administrative costs. WAFWA is 

responsible for monitoring participant compliance at project impact sites and in relation to required 

fees and for addressing any noncompliance according to procedures outlined in the CCAA. WAFWA 

has fully implemented the monitoring requirements of the CCAA, including conducting compliance 

checks on participants’ new impact activities in each ecoregion in 2019 and 2020, as required by the 

CCAA. However, due to staffing and funding reductions in 2019, WAFWA made two changes to 

monitoring.  

⚫ WAFWA was unable review publicly available project permitting data in 2019 to evaluate if all 

projects on enrolled property requiring mitigation were reported to WAFWA, as it had in prior 

years (WAFWA and SRF 2020:7). Although WAFWA is not required by the CCAA to review 

projects on enrolled property if they are not new impact activities, confirming that such projects 

are not impacting LPC habitat serves to provide another “check” on participants’ compliance 

with the CCAA.  

⚫ In 2019, WAFWA used ground survey data collected by the state wildlife agencies to estimate 

the LPC population (WAFWA and SRF 2020:18) rather than the range-wide aerial surveys 

completed from 2013 to 2018 (USFWS and WAFWA 2014:45). In 2020 WAFWA was able to 

conduct range-wide aerial surveys with state funding.  

Important to note is that neither change affected WAFWA’s compliance with the CCAA. The value of 

this monitoring to program implementation, however, will need to be evaluated and budgeted for as 

appropriate in the future.  

3.3 Regulatory Assurances  
WAFWA decided to realign the CCAA in part to ensure adequate regulatory assurances for its 

participants. The regulatory assurances of the CCAA provide that, if the species is listed, participants 

 
26 This includes 1,242 acres of range planting by WAFWA and 16,798 acres of brush management as reported in the 
2018 Range-wide Plan annual report (Wolfe et al. 2019).  These data likely understate actual amounts because 
WAFWA does not collect data on all properties when management is conducted by the landowner.    
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do not have to do more than their commitments in the plan and permit. However, those regulatory 

assurances rely on WAFWA and CCAA participants properly implementing the program. As 

described in this chapter, WAFWA will need to correct several financial and implementation issues 

in order to demonstrate proper implementation of the CCAA.  

Assuming WAFWA is able to improve the financial status of the program (Section 3.1, Financial 

Status) and correct the implementation items identified (Section 3.2, Implementation Status), the 

program may still be at risk. Although the program has succeeded in acquiring more conservation 

units than are needed to offset impacts as measured by the CCAA, USFWS staff expressed concerns 

about the CCAA’s ability to clearly demonstrate a net conservation benefit to LPC. USFWS staff 

recommended four ways to improve the CCAA’s defensibility to more clearly demonstrate that the 

CCAA is meeting its conservation commitments. 

If LPC is listed, the Enhancement of Survival Permit becomes active and subject to any legal 

challenge. After listing, the defensibility concerns identified by USFWS staff present a risk to the 

regulatory assurances for participants if USFWS cannot defend the permit against legal challenge.  

These defensibility concerns would also be relevant if WAFWA proposes a formal amendment to the 

CCAA. To approve a formal amendment, USFWS must re-evaluate the entire CCAA against all permit 

issuance criteria. This would include evaluating the CCAA against the requirement to provide a “net 

conservation benefit” for LPC (see the next section for an explanation of this standard). If WAFWA 

proposes a formal amendment, USFWS would likely raise some or all defensibility concerns it has 

identified. If these concerns remain unaddressed, USFWS may not be able to approve an amendment 

to the CCAA. 

After extensive review, ICF concurs with the four defensibility concerns identified by USFWS staff. 

The following four findings are based on these defensibility concerns. 

The CCAA does not clearly define restoration or how much restoration must occur per unit of 

impact, so the total amount of habitat gained or lost is unclear. The CCAA requires habitat 

restoration and habitat enhancement (Section 11, B, 4) but does not clearly define what these terms 

mean or quantify how much should occur under the CCAA.27 In implementing the CCAA, WAFWA has 

previously indicated that on an acreage basis, it targets 20% of conservation units to come from 

habitat restoration and 80% to come from habitat enhancement.28 As of the end of 2019, 17,602 

acres of restoration had been completed on conservation properties, including removing invasive 

trees and nonnative invasive plants, amounting to 11.8% of the 149,653 acres of conservation 

enrolled under the CCAA or Range-wide Plan (WAFWA and SRF 2020). Furthermore, the current 

20/80 restoration/enhancement framework can result in a net loss of habitat. Protecting existing 

LPC habitat from development reduces the LPC’s primary threat of habitat loss and fragmentation 

(Deyoung and Williford 2016; Fuhlendorf et al. 2017; Sullins et al. 2019). However, protecting 

existing habitat alone does not increase the amount of habitat available to LPC on the landscape 

enough to fully offset the amount of habitat lost from impacts, all else being equal. A hypothetical 

example is described below to illustrate how habitat loss could occur. 

 
27 The CCAA refers to Appendix D of the Range-wide Plan for restoration goals, which are very large “requirements” 
and “goals” for restoration and enhancement; the CCAA’s share of Range-wide Plan goals or requirements is not 
stated. Table 10 in the Range-wide Plan notes “an assumption of 25% restoration” (Van Pelt et al. 2013:118).  
28 USFWS noted this assumption in a presentation for Workshop 2, and ICF confirmed it was documented through 
prior USFWS/WAFWA correspondence (Nichols pers. comm. [a])   
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⚫ A project results in 100 acres of lost LPC habitat. 

⚫ Applying a 2:1 conservation to impact ratio would require 200 acres of conservation to offset 

the habitat loss.  

⚫ Of those 200 acres conserved, 20% would be restored (i.e., assumed to be previously lost habitat 

returned to functioning LPC habitat), and 80% would be enhanced (i.e., assumed to already be 

habitat that would be improved), resulting in 40 acres of restored habitat and 160 acres of 

enhanced habitat. 

⚫ The net result, in terms of acreage of habitat regardless of habitat quality,29 is 60 acres of habitat 

loss (100 acres of impact minus 40 acres of restoration = net loss of 60 acres). 

The example above does not explicitly consider habitat quality. WAFWA has demonstrated using 

field sampling (HEG scores) that the habitat lost to covered activities is, on average, substantially 

lower quality than the habitat preserved (WAFWA and SRF 2020). The CCAA’s conservation 

framework requires offset units for impacts to all areas modeled as LPC habitat, even if the impacted 

habitat was very low quality or unsuitable for LPC when measured in the field (i.e., had a very low 

HEG score). This means that some amount of mitigation under the program was likely for areas 

unsuitable for the species.30 Based on this finding, it is probable that the amount of impact on 

existing functional habitat of LPC has been somewhat overstated and actual impacts on suitable 

habitat are lower than indicated in the CCAA ledger. Given this, and assuming that the CCAA has 

provided some mitigation in the form of restoration (turning unsuitable habitat into suitable 

habitat), it is possible that the program has already provided a net benefit in conservation. WAFWA 

is currently conducting an analysis to determine this.  

The CCAA does not measure habitat uplift from baseline in a way that clearly demonstrates a 

net conservation benefit. All properties secured for conservation are subject to participation 

contracts with landowners that include conservation plans specifying the habitat management 

practices on the property that will benefit LPC. Upon execution of contract, the property generates 

offset units from the existing habitat placed under conservation immediately without any 

documented uplift in habitat quality. A hypothetical example to illustrate this point is described 

below. 

⚫ 100 acres enrolled in the program for conservation have an existing HEG score of 0.5 upon 

enrollment.  

⚫ The current mitigation framework would generate 50 conservation offset units from this 

property upon enrollment.31  

⚫ If habitat quality increases in future years due to management practices implemented to benefit 

LPC (e.g., the HEG score increases to 0.7), the property would then generate 70 offset units as 

opposed to only counting the increase, 20 offset units. 

 
29 This example, for simplicity, assumes that habitat quality is constant for all acres of habitat. Although habitat 
quality is an important factor for LPC, USFWS identifies habitat loss and fragmentation as the primary threat to the 
species as noted in Deyoung and Williford (2016:19), Fuhlendorf et al. (2017), and Sullins et al. (2019). 
30 This is a common approach in landscape conservation plans due to the difficulty in accurately predicting field 
conditions over vast areas. In a regulatory context, species habitat distribution models are often designed to be 
somewhat conservative and err on the side of overpredicting the extent of species’ habitat. This approach 
recognizes that “over mitigation” is balanced by the time and cost savings of the regional mitigation program to 
participants and regulators.  
31 Note that the offset multiplier has been removed from this example for simplicity. 
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While putting acreage under conservation is a legitimate compensatory mitigation measure, failing 

to separate the offset units generated from just the action of conserving existing land on the 

landscape from those that are generated from providing ecological uplift makes it more difficult to 

determine the net conservation benefit resulting from the CCAA.  

The proportion of CCAA conservation acreage secured through iterative term contracts is too 

high. The CCAA provides that one quarter (25%) of the offset units are targeted toward permanent 

easements to support long-term conservation and population strongholds. The remaining three-

quarters (75%) of the offset units are targeted towards iterative term contracts (5–10 years). 

Although each iterative term contract ends in 5–10 years, the intention is to provide permanently 

conserved acreage for LPC because all iterative term contract acreage is supported by the non-

wasting endowment and the acreage under conservation is usually renewed. Iterative term 

contracts that are not renewed must be replaced by new iterative term contracts.  

Part of the rationale for this proportion of iterative term contracts is to allow the program flexibility 

to conserve habitat that could move around the landscape over time to address the biological needs 

of LPC in a changing landscape. For example, compared to permanent easements, iterative term 

contracts allow the flexibility to move conservation acreage more easily should incompatible land 

uses32 or climate change effects degrade the habitat value on conserved properties. However, 

literature suggests that permanently conserving large tracts of grassland habitat free of 

anthropogenic features (e.g., power lines, wells, roads, and buildings) is the most important measure 

to support sustainable LPC populations (Hagen et al. 2011; Fuhlendorf et al. 2017; Sullins et al. 

2019).  

Compared to permanent conservation easements, iterative terms contracts as administered under 

the current CCAA do not provide the same level of certainty that conservation will occur in 

perpetuity for the following reasons.  

⚫ The CCAA requires that conservation offset units be maintained in perpetuity, but the CCAA 

does not describe how this will be accomplished. For example, will iterative term contracts 

continue to be used after permit expiration, and in the same allocation as during the permit? 

USFWS expressed concern during the realignment process that the CCAA’s silence on this 

important question creates substantial uncertainty regarding the long-term viability of 

satisfying 75% of the conservation offset unit obligations using iterative term contracts. If the 

permit expires without these assurances in place, the risks and liabilities associated with these 

iterative term contracts would be transferred to USFWS.   

⚫ The CCAA requires a non-wasting endowment to support management of land conserved in 

perpetuity, including conservation offset units secured under iterative term contracts; however, 

that conservation endowment is currently being drawn down to support administration of the 

program. 

⚫ Landowners with iterative term contracts can voluntarily terminate the agreement and refund 

the landowner payments received with only 30 days’ notice. Although this has not yet occurred, 

it could. In contrast, permanent conservation easements provide greater assurances that the 

conservation will remain in perpetuity.  

 
32 Incompatible land uses could occur on nearby properties, such as tall structures (transmission line, wind 
turbine) or, on split estate lands where the subsurface mineral rights are owned separately than surace, on the 
conservation property itself. 
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Targeting 75% of conservation through iterative term contracts increases the risk that the CCAA will 

fail to maintain sufficient conservation in perpetuity to meet the net conservation benefit standard 

of the CCAA.  

The assumption in the CCAA for take of LPC 200 meters from wells does not align with USFWS 

policy of assuming take of LPC 300 meters from wells. Based on its interpretation of effects from 

oil and gas development to LPC as documented in scientific literature (Hunt and Best 2004; Pitman 

et al. 2005; Hagen et al. 2011; Plumb et al. 2019; Sullins et al. 2019), USFWS assumes take of LPC 

occurring from wellheads out to 300 meters (USFWS 2014b), while the CCAA defines take from 

wellheads occurring to 200 meters (see Appendix C of this report for more context). The regulatory 

assurances provided to WAFWA ensure that new information such as this does not change the 

requirements of the CCAA.  

However, activation of the Enhancement of Survival Permit upon listing would require that USFWS 

update its evaluation under Section 7 of the ESA by converting its 2014 Conference Opinion to a 

Biological Opinion.33 At that time, USFWS would consider what it determines to be the best available 

science relating to LPC as well as the implementation status of the CCAA. During the realignment 

process, USFWS stated that a new Biological Opinion would define take of LPC in terms of a 300-

meter wellhead impact buffer (consistent with current policy) versus the 200-meter buffer applied 

by the CCAA. While the total effect on the CCAA’s conservation framework of increasing the buffer 

from 200 meters to 300 meters is unclear,34 this discrepancy between the CCAA and USFWS’s 

Biological Opinion could be interpreted by some to undermine the CCAA’s defensibility (i.e., it could 

be viewed as underestimating the amount of take from enrolled projects) and increase the risk of 

legal challenge. 

3.4 Regulatory Standard 
During the realignment process, there was discussion about the regulatory standard for the CCAA 

when it was approved in 2014 versus the standard USFWS would apply today if the CCAA was 

amended. The CCAA was approved by USFWS under the original CCAA policies and regulations. 

Under the 1999 CCAA policy (64 FR 32726; June 17, 1999), to approve a CCAA USFWS had to 

determine that the “benefits of the conservation measures implemented by a property owner under 

a CCAA, when combined with those benefits that would be achieved if it is assumed that 

conservation measures were also to be implemented on other necessary properties, would preclude 

or remove any need to list the covered species.’’  

In 2016, USFWS clarified and revised the CCAA standard to require a “net conservation benefit” to 

the covered species specifically on the properties to be enrolled, eliminating references to “other 

 
33 Conference Opinions are prepared for candidate and other non-listed species, while Biological Opinions are 
prepared for listed species. 
34 The overall amount of impact would depend upon how close a new well is to existing wells and the extent to 
which the impact buffers overlap. WAFWA staff noted their analysis of existing impacts suggests that using a 300-
meter impact buffer would result in a net decrease in the amount of conservation delivered by the CCAA by as 
much as 33% (Kyle, pers. comm. [b]). 
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necessary properties” that caused confusion in the past.35 USFWS also added a new definition of net 

conservation benefit: 

“the cumulative benefits of the CCAA’s specific conservation measures designed to improve 

the status of a covered species by removing or minimizing threats so that populations are 

stabilized, the number of individuals is increased, or habitat is improved. The benefit is 

measured by the projected increase in the species’ population or improvement of the 

species’ habitat, taking into account the duration of the Agreement and any off-setting 

adverse effects attributable to the incidental taking allowed by the enhancement-of-survival 

permit.” (81 FR 95171) 

The term “net conservation benefit” was not part of the original CCAA policy, so the LPC CCAA did 

not use this term. USFWS staff participants stated that the 2016 policy simply clarified the original 

1999 CCAA policy and did not change the underlying conservation standard. Other participants hold 

the view that the 2016 CCAA policy changed the standard and that USFWS was improperly 

evaluating the LPC CCAA against a higher standard.  

ICF’s view on this issue is that it is for attorneys to opine on whether the 2016 net conservation 

benefit definition is the same or different from the standard in the 1999 CCAA policy and 

regulations. If attorneys find a difference in standards, the CCAA must be judged against the 

standard when it was approved in 2014. However, if WAFWA decides to seek an amendment to the 

CCAA, USFWS has to evaluate the amendment (and the rest of the CCAA in context) against the 

current CCAA policy and regulations (2016), including the new net conservation benefit definition. 

Setting aside the regulatory standard, the LPC CCAA and Range-wide Plan commit WAFWA to 

provide conservation benefits to LPC through a variety of avoidance, minimization, and mitigation 

measures (called conservation measures and activities). Specifically, the LPC CCAA commits 

WAFWA to contribute to the Range-wide Plan’s commitment to “expand and sustain” LPC 

populations on all enrolled lands.36 Therefore, regardless of which regulatory standard is applied, 

we believe that the conservation provided by the LPC CCAA should be evaluated against these 

commitments, applied to all lands enrolled in the LPC CCAA (i.e., collectively on impact sites, 

conservation offset sites, and all other enrolled lands).  

3.5 Certificates of Inclusion  
The existing CCAA CIs for industry participants can only be changed if participants voluntarily agree 

to changes. This limit applies even if WAFWA modifies or amends the CCAA. In other words, if 

WAFWA amends the CCAA in ways that affect future impacts or fees on land already enrolled by 

participating companies, the amendment would only apply to those lands already enrolled if the 

participant voluntarily amends its CI to align with the CCAA amendment. Without those voluntary 

changes to CIs, any CCAA amendment would only apply to future enrollments.37   

 
35 Candidate Conservation Agreements with Assurances Policy was published December 27, 2016 (81 FR 95164–95175).  
On the same day USFWS also published revised regulations for CCAAs at 50 CFR 17.22(d) and 17.32(d) to align them with 
the revised policy (81 FR 95053–95056). 
36 See CCAA Section 14, pages 42–44. 
37 Regardless of the implementation or permit status of the CCAA, the CI (Section 8) also states that any funds 
remaining in participants’ Habitat Conservation Fund Accounts “will be retained by WAFWA and be used for 

 



Western Association of Fish and Wildlife Agencies 

 

Chapter 3. Phase 1 Findings 
 

Realignment Phase 1 
Findings and Recommendations 

3-12 
December 2020 

ICF 00659.19 

 

Workgroup 1 determined that ensuring the CCAA’s financial viability will very likely require changes 

to existing CIs. Therefore, the program will only be made financially sustainable and compliant if 

enough participants willingly modify their CIs. In addition, WAFWA must address the question of 

what happens to participants who are unwilling to change their CIs yet wish to remain covered by 

the CCAA in place at the time of their CI (i.e., an unamended or unchanged CCAA). WAFWA will need 

to decide whether or not to continue to administer the old CCAA for the remaining participants. If 

WAFWA chooses not to administer the old CCAA, WAFWA will also need to decide at what point to 

abandon it.  

3.6 Lesser Prairie-Chicken Listing Process and CCAA 
Implications  

USFWS is required by settlement agreement to complete a 12-month finding in response to a 

petition to list LPC by May 26, 2021. The possible findings are listed below. 

⚫ Not warranted. 

⚫ Warranted and proposed listing as threatened. 

⚫ Warranted and proposed listing as endangered. 

⚫ Warranted but precluded. 

As part of its evaluation of whether to list LPC, USFWS will complete a Species Status Assessment 

that considers threats to LPC and how existing conservation programs for the species, including the 

CCAA, address those threats. 

If USFWS proposes LPC for listing, there would be a 12- to 18-month public review and comment 

period, with a final listing decision expected between May and November 2022. Substantial public 

comments on the proposed listing decision could further push out the timeline, as has occurred with 

other species listings. If after public comments USFWS decides to list the species, the listing would 

typically take effect 30 days after the decision (June to December 2022). 

If USFWS decides not to list LPC, the decision would be based upon a determination that threats are 

not impacting LPC to such a degree to warrant listing and/or that conservation programs such as 

this CCAA have adequately reduced or eliminated the threats facing the species. In that situation, 

WAFWA’s Enhancement of Survival Permit would remain inactive and free from risk of legal 

challenge or enforcement measures from USFWS, but WAFWA would still be responsible for proper 

implementation of the CCAA.  

If USFWS decides to list LPC, the decision would be based upon a determination that threats are 

impacting LPC to warrant listing and that existing conservation programs have not adequately 

reduced or eliminated those threats. The final listing in 2022 would activate WAFWA’s 

Enhancement of Survival Permit, leading to the following potential outcomes. 

⚫ USFWS is required by Section 7 of the ESA to convert the 2014 Conference Opinion to a 

Biological Opinion using what USFWS considers to be the best available science. Any significant 

 
Conservation of the [LPC].” Section 8 of the CCAA also states any funds remaining in Participant’s Habitat 
Conservation Fund Account at the time of termination, voluntary or for cause, will be donated to WAFWA for 
conservation efforts to support the [LPC], and will not be refunded.”  
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difference between USFWS’s interpretation and the CCAA’s interpretation of best available 

science could present new risk to the CCAA and Enhancement of Survival Permit because it 

potentially undermines USFWS’s ability to defend the permit if it is challenged legally. 

⚫ The permit could be subject to any legal challenge for alleged issues related to compliance or 

failure to meet permit issuance criteria. 

⚫ USFWS could pursue regulatory action under 50 CFR Part 13 if there are persistent permit 

compliance issues that WAFWA fails to correct. Enforcement actions could include suspending 

the permit pending correction of any deficiencies. If this occurred, all future take authorization 

would cease. Take that has already occurred under the permit would remain valid, and WAFWA 

would ensure that all mitigation and conservation obligations are met up until the point of 

permit suspension or revocation.  

3.7 Assessment of New CCAA or Habitat 
Conservation Plan 

As described in Section 1.3, Options Available for CCAA Realignment, WAFWA could replace the CCAA 

with either a new CCAA or an HCP. These options are worth considering because WAFWA may need 

to create a new program document for the industry participants who wish to voluntarily amend 

their CIs to align with a revised mitigation framework. In this scenario, the industry participants 

who do not wish to amend their CIs would remain part of the original CCAA (this approach is 

discussed further in Actions D-6 through D-8 in Section 4.5, Recommended Actions to Improve 

Defensibility). The participants in the updated program could do so using a new CCAA or an HCP, 

both of which are evaluated below in general terms.   

3.7.1 New CCAA 

WAFWA may need to amend the CCAA to address the defensibility issues outlined in Section 3.3, 

Regulatory Assurances, and discussed further in Section 4.5, Recommended Actions to Improve 

Defensibility. It may be simpler for WAFWA to administer the CCAA program if the participants who 

wish to participate in the updated program (by voluntarily amending their CIs) join a new CCAA. A 

new CCAA and Enhancement of Survival Permit offer the advantage of more clearly separating the 

participants in the original CCAA from the participants in the updated program. For this to work, 

USFWS would have to approve the new CCAA and issue the new permit prior to finalizing a listing of 

LPC, if that is proposed in May 2021. Given that the new CCAA would be based heavily on the 

current CCAA, we expect that review and processing to be expedited. USFWS could perhaps satisfy 

NEPA compliance for the new CCAA by relying entirely on the original Environmental Assessment 

and approving the new CCAA with a Categorical Exclusion. Once the CCAA program is updated, 

WAFWA would likely close off new enrollments in the old program. A new CCAA could also give 

WAFWA the opportunity to apply for a permit duration longer than the current permit (i.e., beyond 

2044), bringing additional value to participants.  

The drawbacks to a new CCAA include the additional time and cost to prepare a new CCAA, 

including negotiations with USFWS to ensure that the new CCAA adheres to the 2016 CCAA policy 

(see Section 3.4, Regulatory Standard). An important consideration for a new CCAA is timing; a new 

CCAA could be approved by USFWS as early as late 2021 or early 2022 because of the time required 

to develop the new mitigation framework (see Section 4.6, Realignment Phase 2 Schedule, for details 
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on schedule). A new CCAA approved in early 2022 would only leave a number of months for 

enrollment (or re-enrollment) prior to a potential listing being final in mid- to late 2022.38 

3.7.2 Habitat Conservation Plan 

If WAFWA decides to amend the CCAA to address financial and defensibility concerns, WAFWA 

should consider preparing an HCP for the new participants as an alternative to a new CCAA. USFWS 

guidance until now has been that HCPs must cover at least one listed species, effectively precluding 

the use of an HCP just for a non-listed species (USFWS and NMFS 2016). As part of this realignment 

process, USFWS has stated that its policy is changing to allow HCPs to cover only non-listed 

species.39 In fact, USFWS is already working with several applicants around the country who are 

preparing HCPs only for non-listed species. 

There are several important differences between an HCP and a CCAA that should be considered. 

First, HCPs have a different regulatory standard from a CCAA. HCPs must “fully offset” the impact of 

the take or mitigate it to the maximum extent practicable. This mitigation standard is arguably lower 

than the “net conservation benefit” standard in the 2016 CCAA policy (and which would apply to a 

new CCAA).40  

Second, an HCP allows for companies to enroll at any time, before or after LPC listing. In contrast, a 

CCAA only allows enrollment before listing occurs. If LPC listing becomes final in mid- to late 2022, 

the current CCAA would allow additional enrollment for, at most, another 12–18 months from when 

enrollment is reopened, assuming this happens next year (enrollment is currently closed pending 

realignment). Industry participants in the realignment process were more immediately concerned 

with ensuring the financial sustainability of the program than with expanding enrollment, so this 

difference between an HCP and CCAA may not be as important to WAFWA. 

Finally, an HCP would take more time to prepare and cost more than a new CCAA. The time and cost 

involved in a new HCP depends heavily on the type of NEPA document USFWS selects and how 

different the HCP would be from the original CCAA. An HCP has more requirements than a CCAA, 

although many of those requirements can be met by incorporating work already done by WAFWA in 

implementation (e.g., monitoring program, funding plan). It is unclear whether NEPA compliance for 

a new HCP could be accomplished with Categorical Exclusion or whether a new Environmental 

Assessment may be needed. USFWS makes the determination after an evaluation of the differences 

between the HCP conservation strategy and the original CCAA conservation measures, and other 

factors such as the level of controversy expected (a Categorical Exclusion cannot be used if there is 

 
38 In the past where there was little time between the approval of a CCAA and a new listing taking effect, USFWS 
has in some cases allowed interested parties to submit a letter stating their intent to enroll in the CCAA.  As long as 
these letters were received prior to listing, USFWS allowed the details of enrollment to be finalized after the listing.  
A similar approach could be available with a new CCAA, which would alleviate some of the time pressure. 
39 The ESA and its implementing policies and regulations do not preclude an HCP for non-listed species, but USFWS 
guidance in its HCP Handbooks (1996 and 2016) have effectively precluded it.  USFWS and HCP applicants can 
deviate from the guidance in the HCP Handbook if USFWS management approves that the change does not conflict 
with policy or regulation.  USFWS has also stated it intends to update ESA regulations soon to explicitly allow this 
approach.   
40 USFWS staff noted that in the case of LPC, the difference in regulatory standard between an HCP and CCAA may 
not matter because a similar level of conservation may be required to avoid a jeopardy determination. ICF believes 
that the distinction remains and is important, but we acknowledge this cannot be confirmed until a conservation 
strategy is developed for an HCP and compared to the CCAA. 
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“extensive controversy”41). ICF estimates that a new HCP could take as little as 1 year to prepare or 

as long as 2–3 years to prepare. If the HCP was not completed before an LPC listing took effect, the 

CCAA could remain in effect until the HCP was completed to provide take authorization in the 

meantime. The additional cost of a new HCP could be covered, in part, by a federal HCP planning 

assistance grant but only with the longer timeframe.42 

Some participants expressed concern that an HCP would not meet the purpose of the CCAA to help 

preclude the listing of LPC. USFWS has made clear during the realignment process that, all else being 

equal, whether a conservation program is a CCAA or HCP has no bearing on its evaluation of the 

program when making its listing determinations. Listing regulations provide the authority for 

USFWS to consider CCAAs, Safe Harbor Agreements, and HCPs equally. In other words, if the 

conservation programs are the same, USFWS considers an HCP the same as it would consider a 

CCAA in its listing decisions (if an HCP conservation program included less conservation than a 

CCAA, USFWS may weigh the CCAA more heavily in its listing decision). What matters to a listing 

decision is the conservation program’s demonstrated benefits to LPC and the reduction in threats it 

provides, not the conservation tool used. 

 
41 USFWS 516 Department of Interior Manual Appendix 2. 
42 The Cooperative Endangered Species Conservation Fund (aka “Section 6 grants”) administered by USFWS 
provides matching funds for HCP preparation.  Because of the long cycle to apply for and receive these funds (18–
24 months), such a grant would only be useful if WAFWA prepared an HCP with a longer timeframe.  At a recent 
conference (November 18, 2020), USFWS grant program managers stated that the new Section 6 grants will allow 
applications to support preparation of HCPs only for non-listed, at-risk species.   
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Chapter 4 
Recommendations for Phase 2 

Chapter Summary 

⚫ The goals of the CCAA realignment process are improving financial sustainability, improving 

defensibility, and improving transparency.   

⚫ Key questions remain as to whether participants will decide to make certain changes to realign 

the CCAA; answering these questions will help shape the CCAA realignment strategy. 

⚫ WAFWA, in coordination with the CCAA realignment implementation team, should take actions 

in Phase 2 of the realignment process to improve the CCAA’s transparency and financial 

sustainability. 

⚫ WAFWA, in coordination with the CCAA realignment implementation team, should determine in 

Phase 2 the cost implications of realignment options to address the program’s defensibility 

issues, and determine how many participants are willing to accept these costs to improve the 

program’s defensibility. 

⚫ The number of participants willing to modify their CIs to accept changes to the program can help 

determine whether WAFWA should amend the existing CCAA or create a new CCAA or HCP.  

⚫ If WAFWA opts to amend the CCAA, it should complete that amendment before USFWS’s final 

listing decision for LPC is made. In order to complete the CCAA realignment process by that 

time, WAFWA should implement the recommended actions by October 2021. 

Chapters 1, 2, and 3 address Phase 1 objectives to identify issues, assess the CCAA’s financial status, 

clarify options available to improve the CCAA, and identify potential changes (see Figure 1 in 

Chapter 1). In this chapter, we identify our recommended strategy for Phase 2 of the CCAA 

realignment process, including next steps for design and implementation. Our recommendations are 

based on (1) achieving the goals of the CCAA realignment, which we describe below in Section 4.1, 

Goals of the CCAA Realignment; (2) answering the remaining questions for realignment, which we 

describe below in Section 4.2, Remaining Questions for Realignment, and illustrate in Figure 4; (3) 

extensive input from WAFWA staff, state wildlife agency leadership, oil and gas industry 

participants, and key stakeholders; and (4) our experience and professional judgment gained from 

developing and implementing successful large-scale ESA Section 10 mitigation and conservation 

programs across the country. 

4.1 Goals of the CCAA Realignment 
Initially, WAFWA set the following goals for the CCAA realignment process. 

1. Ensure adequate regulatory assurances for industry participants and landowners.  

2. Ensure the long-term financial sustainability of the conservation program. 

During Phase I of the CCAA realignment process, these goals were refined and expanded in response 

to stakeholder input. These revised goals are listed below and illustrated in Figure 3. 
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1. Improve CCAA financial sustainability to ensure the long-term viability of the program. 

2. Improve CCAA defensibility to ensure adequate regulatory assurances for industry participants 

and landowners. 

3. Improve CCAA transparency of the program to participants and the public to demonstrate 

compliance, financial sustainability, and defensibility. 

Goals 1 and 2 derive from WAFWA’s original intent of the CCAA’s realignment. Feedback received 

during Phase 1 confirmed that these goals remain of primary importance to the CCAA realignment. 

We added the third goal because it addresses an important issue consistently raised in Phase 1: the 

need for greater transparency in the CCAA program. 

In the following sections, we recommend actions to achieve these goals and address the findings 

identified in Chapter 3, Phase 1 Findings. 

Figure 3. Goals of the CCAA Realignment Process 

 

4.2 Remaining Questions for Realignment  
Based on the findings presented in the previous chapter, Figure 4 on the following page illustrates 

the sequence of key questions to address in the realignment process and how the answers to these 

questions lead to potential outcomes. The key questions that must be answered are listed below. 

1. Are enough participants willing to replenish the administrative endowment by, for example, 

forgiving a portion of their remaining balances, or are enough participants willing to change the 

funding of the CCAA administration to ensure its long-term sustainability? 

2. If reducing the conservation costs of the program (see Section 2.5.1, Workgroup 1: Concept 

Proposal to Improve the CCAA's Financial Viability) and shifting funds from the conservation 

endowment to the administrative endowment requires early termination or partial termination 

of some iterative term contracts, will this negatively affect the ability of the program to secure 

future iterative term contracts? How can WAFWA address this issue? 

3. Would addressing the defensibility issues in the CCAA also increase costs and, if so, by how 

much? 

4. If addressing the defensibility issues in the CCAA would increase costs, would enough 

participants accept increased costs to improve the CCAA’s defensibility? 
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5. Do changes to improve the CCAA’s financial viability or defensibility require a formal 

amendment? (If an amendment is necessary, USFWS will evaluate all Enhancement of Survival 

Permit issuance criteria in its determination of whether to approve the amendment, making all 

defensibility concerns of USFWS staff relevant to the potential amendment outcome.) 

Our recommendations below identify steps that WAFWA should take in the next phase of the 

realignment process to answer these key questions. We also recommend actions WAFWA and 

industry participants should take immediately to begin to address the financial risks facing the 

program.  
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Figure 4. Key Questions and Potential Outcomes for the CCAA Realignment 
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4.3 Recommended Actions to Improve Transparency  
We recommend that WAFWA improve the transparency for the CCAA realignment process itself and 

the CCAA through a focus on clear communication and effective organization. We believe that all 

recommended actions to improve transparency can be accomplished by WAFWA through internal 

or administrative changes to the CCAA (see Section 1.3, Options Available for CCAA Realignment), 

without the need for a formal amendment (one possible exception to this is noted in Action T-3). 

Action T-1: Convene an implementation team for CCAA realignment 

Action: WAFWA should formalize an implementation team for the CCAA realignment. We 

recommend this team be formally invited or appointed to this role by the LPCIC. The 

implementation team membership should be pre-determined to ensure adequate and clear 

representation. For example, the team could be composed of 10 individuals representing WAFWA 

staff and consultants (4), LPCIC members (2), industry participants (2), and USFWS (2). The 

implementation team should have a clear charge and goal defined by the LPCIC. One of the initial 

actions taken by the CCAA implementation team should be to establish, in coordination with the 

LPCIC, a clear charter to help define its work and purpose to define CCAA realignment.  

Rationale: During the CCAA realignment process, there has been uncertainty as to how the various 

committees established to oversee and advise the Range-wide Plan (see Section 1.2.6, CCAA 

Governance) are involved in the CCAA realignment process. Formalizing the CCAA realignment 

implementation process will make the process more transparent by communicating to participants 

and stakeholders who is participating and how it will proceed. It will also make the process more 

effective by clarifying roles and responsibilities for participants to improve accountability. 

Action T-2: Simplify WAFWA decision-making for CCAA 

Action: WAFWA should clarify in a memorandum or other simple document the decision-making 

process it intends to follow to make important decisions regarding the CCAA, including how 

WAFWA will act on the implementation team’s recommendations and how the CCAA will be 

realigned. This clarification should explain the role, if any, of the committees and subcommittees 

described in the Range-wide Plan and summarized in Section 1.2.6, CCAA Governance. This 

clarification should also formalize an advisory role for oil and gas industry participants in the CCAA. 

Rationale: The CCAA describes the adaptive management process but does not describe how 

WAFWA will make decisions about the CCAA beyond this. One view is that that the same decision-

making process for the Range-wide Plan will be used for the CCAA. The Range-wide Plan decision-

making process43 has not proven effective for the CCAA (see Section 1.2.6, CCAA Governance). For 

example, the Advisory Committee has an oversight role in the CCAA but includes members 

representing wind, transmission, and agriculture—i.e., industries not involved in the CCAA. WAFWA 

should establish clear procedures to separate the CCAA’s oversight process from that of the Range-

wide Plan or establish a separate advisory committee to conduct oversight of the CCAA.  

Based on the findings of realignment to date, a simpler and more transparent decision-making 

structure would streamline CCAA administration and increase the likelihood that issues and 

 
43 For details about the Range-wide Plan’s decision-making process, see pages 110–116 of that plan (Van Pelt et al. 
2013).   
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solutions are identified early. The CCAA and its separate Enhancement of Survival Permit give 

WAFWA the flexibility to devise a simpler decision-making process for the CCAA than used by the 

Range-wide Plan. By improving the CCAA’s administration, WAFWA will also be in position to more 

clearly communicate its compliance status and benefits to LPC to USFWS, stakeholders, and the 

public. 

Action T-3: Separate accounting and tracking of CCAA from the Range-wide 
Plan 

Action: WAFWA should track impact units (debits) and conservation offset units (credits) 

associated with the CCAA separately from the Range-wide Plan. This will require assigning portions 

of each conservation property to either the CCAA or to the Range-wide Plan. 

Rationale: As described in Section 1.2.1, Relationship to Range-wide Plan, although the CCAA shares 

many of the components of the Range-wide Plan, it is a distinct permit from the Range-wide Plan 

and compliance should be tracked separately. For example, impact debit and conservation credit 

tracking is essential to evaluating the performance of the CCAA’s conservation strategy. Currently, 

WAFWA accounts for and tracks CCAA impact units separately from the Range-wide Plan, but it has 

not separated conservation offset units for projects enrolled in the CCAA from offset units for 

impacts from projects enrolled in the Range-wide Plan. This approach obscures the performance of 

the CCAA’s conservation strategy and makes it more difficult to demonstrate that the CCAA is 

meeting the conservation standards required by a CCAA. Depending on how this action is 

implemented, it could be accomplished through an administrative change to the CCAA, or it may 

require a CCAA amendment. 

Action T-4: Continue to refine and produce stand-alone annual report for 
CCAA 

Action: WAFWA should continue to refine and produce the annual compliance report for the CCAA 

that focuses exclusively on the CCAA program.  

Rationale: The annual report is the primary means WAFWA has to communicate with USFWS and 

the public its demonstration of compliance with and proper implementation of the CCAA. In April 

2020, WAFWA submitted to USFWS a stand-alone 2019 annual report for the CCAA that was not 

combined with the Range-wide Plan annual report. This report helped to clarify the CCAA’s 

compliance and conservation performance apart from the Range-wide Plan. The revised compliance 

report was well received and has improved transparency.  

Action T-5: Revise CCAA accounting framework and ensure proper disclosure 
of finances 

Action: WAFWA needs to continue to address the audit findings relative to financial management, 

including aligning accounting with WAFWA’s program operations and correcting material 

deficiencies identified by the audit to ensure the CCAA’s disclosure of finances according to best 

practices and public accounting standards for non-profits.  

Rationale: The program audit contained several findings addressing WAFWA’s finances (Guillon 

2019:12). WAFWA is already addressing these findings, and it should also consider clarifying how 

its accounting aligns with the separate CCAA and Range-wide Plan programs. In developing the 
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program financial model, it became clear that WAFWA lacks clear rules for how to allocate costs 

between the CCAA and Range-wide Plan. For example, the annual LPC range-wide population survey 

is a requirement of the CCAA and Range-wide Plan, but the costs of this item (approximately 

$500,000 annually) are not allocated between the two programs. These allocation rules are 

important to be able to properly and consistently forecast the CCAA’s long-term costs and help 

ensure its financial sustainability.   

Action T-6: Clarify CCAA implementation roles and responsibilities of 
WAFWA and SRF 

Action: WAFWA and SRF should clarify through written agreement their respective roles and 

responsibilities in implementing the CCAA. 

Rationale: WAFWA is listed as the permittee on the Enhancement of Survival Permit. WAFWA 

created the SRF, a 501(c)4 nonprofit organization, to manage the financial operations of the CCAA. 

SRF has the same Executive Committee and Board of Directors as WAFWA. The 2020 CCAA annual 

report lists both WAFWA and SRF as entities responsible for the CCAA. According to WAFWA staff 

and the financial audit, the dual responsibility and overlapping governance structure has created 

confusion as to which entity should perform certain tasks in implementation. WAFWA should clarify 

SRF’s role in implementing the CCAA as it relates to WAFWA’s authority and decision-making 

process as the permit holder.  

4.4 Recommended Actions to Improve Financial 
Sustainability 

We recommend the following actions to improve financial sustainability. These actions fall into four 

categories: improve forecasting, reduce CCAA liabilities and costs, increase revenue to the 

CCAA, and ensure adequate endowments in perpetuity for the CCAA. We believe that all of the 

recommended actions to improve financial sustainability can be accomplished by WAFWA through 

internal or administrative changes to the CCAA (see Section 1.3, Options Available for CCAA 

Realignment) without the need for a formal amendment. 

4.4.1 Improve Forecasting 

Action F-1: Develop 5-year business plan for CCAA 

Action: WAFWA should develop a 5-year business plan for expected CCAA administration and 

operational costs. This business plan should be revisited and reassessed annually, including 

financial goals that are tied to the financial program model inputs and results. The business plan 

should consider the following. 

⚫ Utilizing external resources when feasible to save long-term costs.  

⚫ Including a policy regarding clear allocation of costs to either the CCAA or the Range-wide Plan. 

Rationale: As described in earlier chapters, WAFWA has substantially reduced its operating costs 

for the CCAA in 2019 and 2020. However, these operating costs are not sustainable over the long-

term. To accurately determine revenue needs and endowment performance, WAFWA must develop 
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a business plan with projected operating costs that incorporate the adopted realignment actions. 

The realignment participants recommend developing a 5-year business plan to better forecast needs 

and reassessing this 5-year plan annually (see Appendix B).  

 

The realignment participants also suggest using external resources, such as third-party contractors, 

state employees, academic institutions, landowners, or oil and gas company participants, to reduce 

costs. These external resources may be able to perform tasks or provide other program functions, as 

long as public funding or resources do not pay for mitigation44 (also see Appendix B for additional 

suggestions). The program financial model provides a tool to develop and refine these cost forecasts 

as part of a 5-year business plan for the CCAA. 

Action F-2: Expand financial model to assess full potential costs of program 

Action: WAFWA should develop a new program financial model that allows estimates of the costs of 

mitigation under different options to address defensibility issues (see Actions D-1 through D-4). 

After the stakeholders have agreed on the components of the conservation framework, WAFWA 

should develop a working model, similar to the financial model for the existing CCAA developed to 

date, of the new CCAA that allows entering actual costs and preparing forecasts under different 

scenarios (see Action D-5).  

Rationale: Participants need a solid understanding of the potential costs of changes to the 

conservation framework to address defensibility issues (see Section 4.5, Recommended Actions to 

Improve Defensibility). The cost implications of these program changes will influence, in part, how 

many participants would be willing to voluntarily amend their CIs to adopt the new conservation 

framework (see Action D-6 below). This action will address the question posed in Section 4.2, 

Remaining Questions for Realignment: would addressing the defensibility issues in the CCAA also 

increase costs and, if so, by how much? Should WAFWA and participants choose to modify the 

conservation program, WAFWA needs to understand costs in order to determine the cost per unit of 

conservation on which to base fees to participants. WAFWA can also use the model to properly 

forecast the future financial position of the program.  

Action F-3: Develop strategy for securing offset units to improve the financial 
viability of investments in conservation 

Action: WAFWA should develop a proactive acquisition strategy for target conservation properties, 

using a wide range of tools to secure offsets more cost-effectively. 

Rationale: To date, WAFWA has acquired conservation offsets mostly by acquiring conservation 

properties through offers from landowners or through traditional land markets. WAFWA could 

potentially secure conservation offsets units more cost-effectively by utilizing a wider range of tools 

and approaches. Developing an acquisition strategy for conservation properties would better 

prepare WAFWA to maximize the conservation value of its investments in conservation properties, 

including the following advantages. 

⚫ Optimize mitigation costs by targeting high conservation value sites on the most cost-efficient 

properties and activities. 

⚫ Find off-market opportunities that may be more cost-effective than market transactions. 

 
44 Typically, public funding sources cannot pay for private mitigation. 
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⚫ More actively engage landowners already providing land as conservation under the program to 

identify additional conservation or restoration opportunities. 

⚫ Partner with other organizations share costs of larger acquisitions (although the mitigation 

needs of the CCAA to be completely funded by WAFWA). 

⚫ Identify if there are opportunities to create creative partnerships where other organizations to 

provide the mitigation (e.g., non-profit organizations, mitigation banks). 

4.4.2 Reduce CCAA Liabilities and Costs 

As described in Section 3.1, Financial Status, WAFWA must reduce its long-term liabilities and costs 

for conservation offsets so that the conservation endowments can last beyond the permit term. The 

actions described in this section are intended to achieve this goal. 

Action F-4: Terminate early excess iterative term contracts from CCAA 

Action: WAFWA should reassess all iterative term contracts for the CCAA and determine where 

excess contracts are not needed for current and future offset needs. These excess contracts should 

be (1) terminated now, or (2) terminated early, or (3) allowed to expire (i.e., not be renewed), or (4) 

assigned to the Range-wide Plan in ways that best improve the long-term financial sustainability of 

the CCAA program while best preserving landowner relationships. Contract terminations should 

occur first in lower CHAT categories where conservation is of lower priority.   

Rationale: As described in Section 3.1, Financial Status, the CCAA’s conservation assets exceed the 

CCAA’s conservation needs based on impact units generated to date and expected in the near future. 

The action that will have the largest and potentially most immediate financial benefit is to cut short 

as many of the excess iterative term contracts as possible.45 WAFWA has determined that it has the 

legal ability and authority to terminate iterative term contracts at any time. However, early 

termination may have adverse consequences for long-term relationships with key landowners. 

There may be ways for WAFWA to negotiate new contract terms with each landowner that 

substantially reduce CCAA liabilities and costs and maintain good relations with these landowners.   

Action F-5: Restore administrative endowment by rebalancing assets and 
liabilities of CCAA 

Action: WAFWA should coordinate via the CCAA implementation team working with industry 

participants to voluntarily forgive of a portion of their credit balance or a contribution of additional 

funds to the program (see Section 2.5.1, Workgroup 1: Concept Proposal to Improve the CCAA’s 

Financial Viability). These forgiven balances or additional revenues could be used to restore the 

administrative endowment to a level needed to pay for long-term administrative costs. The restored 

administrative endowment should be designed so that it grows over time with the expected growth 

in administrative costs as the program itself grows.   

Rationale: As discussed in Chapter 3, Phase 1 Findings, the CCAA must have sufficient conservation 

offset units available and endowments of sufficient size to cover its long-term prepaid mitigation 

 
45 For example, the financial model predicts that WAFWA’s current CCAA endowments will last beyond the permit 
term (2044) if all excess iterative term contracts are terminated today. If all iterative term contracts are renewed, 
current endowments will be exhausted in 10–15 years, all else being equal. 
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obligations and its associated annual administrative costs. The Workgroup 1 concept proposal 

(Appendix B) includes several options that should be seriously explored in combination to 

accomplish this.  

⚫ Participants willingly cancel a portion of their initial balance with WAFWA. The result would be 

that participants who have an existing account balance in the CCAA would see part of it forgiven 

through a restructuring process. The forgiven balance would then be removed as a liability (i.e., 

canceled as pre-paid mitigation). 

⚫ Participants who do not carry an existing balance may have to contribute additional funds to the 

CCAA.  

⚫ Another option would be to only reduce existing balances. Only companies with an existing 

balance would accept a diminution in value, while companies without balances would not be 

required to pay extra into the fund.  

⚫ Transfer forgiven balances to restore the administrative endowment consistent with the 

requirements of the CCAA, and in sufficient amount to cover long-term administrative costs 

forecast in the 5-year business plan (see Action F-1).  

⚫ Design the restored administrative endowment so that it grows over time.  

Given the sensitivity of these discussions and the confidentiality of each company’s data, the 

realignment participants recommend that WAFWA first provide the acceptable level of liability for 

the program given the program’s current and foreseeable conservation obligations (see Action F-4 

above and Action F-9 below), and then allow the participants to negotiate an acceptable sharing of 

the burden by themselves. The process needs to be perceived as fair by the participants to maximize 

participation. 

An important finding of Phase 1 was that the administrative functions and costs of the CCAA 

continued to grow as the program grew, but the administrative endowment got smaller and smaller 

until it was exhausted in 2017. To prevent this from occurring again, the restored administrative 

endowment must be designed to grow in parallel with the expected growth of the CCAA program, so 

that endowment returns keep pace with expected increases in cost.   

Action F-6: Cancel balances and obligations for terminated participants 

Action: WAFWA should cancel credit balances and conservation obligations for participants that 

have been terminated without generating any impact units. In addition, WAFWA could contact 

participating companies who have not generated impact units recently to verify their continued 

participation in the program. Going forward, WAFWA should strengthen procedures and deadlines 

for termination.  

Rationale: WAFWA has terminated CIs with 16 companies for non-payment (Guillon pers. comm.). 

In the 2019 annual report, WAFWA identifies two companies that have been suspended from the 

program to date due to non-payment. By assessing the status of all enrolled companies, WAFWA 

may be able to reduce its liabilities further by cancelling CIs or terminating additional companies 

that have recently gone bankrupt or do not intend to use the program any further. In addition, some 

companies may have sold their assets. WAFWA has established deadlines for fee payment and 

notifications of non-payment. WAFWA could also establish a regular notification process to verify a 

company’s continued participation in the CCAA that could be combined with an annual forecast of 

future impact unit and expected conservation offset unit needs.  
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Action F-7: Reassess all landowner incentive payments and payments for 
management and restoration 

Action: WAFWA should conduct a study to inventory all landowner management and restoration 

actions and the fees paid for those actions, in order to determine the most cost-effective means of 

achieving the restoration goals of the CCAA (see also Action D-1 regarding restoration). As part of 

this study, the need for all incentive payments to landowners should be reassessed.  

Rationale:  Based on the assessment by the realignment participants, WAFWA currently pays 

landowners fixed per acre fees for management actions that appear to exceed typical rates in this 

region for the same actions. Furthermore, the CCAA’s mitigation framework, which uses the HEG to 

measure habitat quality, does not directly measure the ecological value or uplift for these actions to 

demonstrate the conservation benefit required to meet the CCAA standard. This is due, in part, to 

the vague definition of restoration in the CCAA and a lack of any definition of enhancement.  

WAFWA has been paying landowners an “incentive payment” upon enrollment in the program to 

make the program more attractive. WAFWA staff’s rationale for these incentive payments is that 

they were needed at the beginning of the program to incentivize first-time enrollments and to help 

landowners offset the costs of important changes to their operations that benefit LPC (e.g., reducing 

livestock stocking rates, adding water or fencing to change stocking locations). Such payments may 

no longer be necessary for contract renewals. For transparency, if payments are still needed to offset 

management costs, these payments should be part of clear payments to landowners for specific 

enhancement or restoration benefits, not as a bonus to enroll in the program.    

4.4.3 Increase Revenue to CCAA 

Action F-5 (Restore administrative endowment by rebalancing assets and liabilities of CCAA) may 

sufficiently fund the administrative endowment by transferring funds from the conservation 

endowment, but WAFWA should also evaluate ways to generate new revenue for the CCAA. 

Additional recommended actions to generate revenue to the CCAA are listed below. 

Action F-8: Improve endowment performance while managing long-term risk 

Action:  WAFWA should continue its process currently underway to improve the financial 

performance of its endowments while minimizing long-term risk.   

Rationale: The long-term net returns that WAFWA can obtain from its endowments (i.e., returns 

minus inflation and investment management fees) is critical to ensuring the program’s 

sustainability. WAFWA must balance its desire to maximize investment returns with its fiduciary 

responsibility to manage risk and to maintain the endowments in perpetuity. WAFWA has formed 

an investment advisory committee to advise the Executive Director on its investment decisions.    

Action F-9: Assess feasibility of selling land assets 

Action: WAFWA should assess the legal and financial feasibility of selling land assets to generate 

revenue immediately, including its largest asset by far, Sunview Ranch; the office building in Boise, 

Idaho; and land owned by the Texas Parks and Wildlife Department (TPWD).   

Rationale: In 2016 WAFWA purchased Sunview Ranch (formerly called Tate Ranch) in fee title. This 

nearly 30,000-acre ranch provides high-quality habitat for LPC in the Sand Sagebrush Prairie 
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ecoregion. Although the site is a cornerstone property of the Range-wide Plan and the CCAA, it 

provides conservation offset units currently in excess of what is needed in that ecoregion. 

Conservation units there are also in excess of what is expected in that ecoregion for the foreseeable 

future. In 2020 Sunview Ranch is estimated to provide 22,212 conservation offset units, but the 

CCAA program only needs 694 offset units in that ecoregion (3% of available credits).46 WAFWA 

should assess the feasibility of selling the Sunview Ranch in fee simple while retaining a 

conservation easement only on the portion of the ranch needed for conservation offsets long-term. 

The Nature Conservancy owns the current conservation easement over the property, which may 

preclude this type of sale or transfer. WAFWA and industry will need to work together to estimate 

long-term conservation offset needs in the Sand Sagebrush Prairie ecoregion in order to determine 

how much of the ranch WAFWA should retain or can afford to retain in an easement for the CCAA 

and Range-wide Plan, if this approach is feasible. There may be another opportunity for a similar 

sale or transfer with land owned by TPWD that is also part of the conservation program for the 

CCAA. When assessing the feasibility of selling permanent conservation assets, WAFWA should also 

consider the potential implications for LPC conservation strongholds identified in Section 19 of the 

CCAA and on pages 84–85 of the Range-wide Plan.47  

Action F-10: Develop and adopt policy for routine fee increases to keep pace 
with inflation 

Action:  WAFWA should develop and adopt a policy change to ensure that CCAA fees are either (1) 

automatically increased annually to keep pace with inflation, or (2) “trued up” with actual program 

costs within the limits established by the CCAA.   

Rationale: As described in Section 3.1, Financial Status, CCAA revenue through fees has not kept 

pace with increasing program costs. This was due, in part, to WAFWA not reassessing fees at least 

annually and not increasing fees enough times to help offset rising costs. One example is to include 

provisions for automatic fee increases tied to accepted indices of general cost inflation such as the 

Consumer Price Index for a particular region.48  We believe that such changes can be made by 

WAFWA internally (i.e., by policy) without amending the CCAA, as long as the fee increase caps are 

followed.  

4.4.4 Ensure Adequate Endowments in Perpetuity for CCAA 

Action F-11: Formalize the newly formed investment committee 

Action: WAFWA should formalize the composition and role of the Investment Committee. 

Rationale: SRF is in a position of fiduciary with regard to the management of the endowments. 

Therefore, it should have robust policies and processes in place to ensure that funds are managed 

appropriately based on the CCAA, the CIs, and applicable laws and regulations. Because of the 

complexity of this task, it is advisable that WAFWA’s Executive Committee (see Section 1.2.6, CCAA 

Governance) creates a formal Investment Committee tasked with advising the Executive Committee 

 
46 WAFWA holds an additional 8,552 conservation offset units in that ecoregion from iterative term contracts. 
47 The CCAA does not identify any acreage objectives for strongholds, but includes an adaptive management 
element for strongholds on page 26 that refers to stronghold acreages in the “WAFWA affected acreage report.”   
48 Consumer Price Index changes are published monthly by the U.S. Bureau of Labor Statistics, both nationally and 
by large regions. 
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and supervising SRF’s financial advisor. The Investment Committee should be composed of 

members who offer a diversified mix of knowledge and experience. In addition, the Investment 

Committee should develop a charter that details, at a minimum, its processes for record-keeping and 

decision-making and establishes timelines for performance reviews. 

Action F-12: Develop and maintain an investment policy statement 

Action: WAFWA should develop a clear Investment Policy Statement and ensure that investment 

decisions are made in accordance with that Investment Policy Statement. 

Rationale: An Investment Policy Statement would be used to clearly communicate the Executive 

Committee’s expectations to SRF’s financial advisors. It should establish key parameters such as the 

return and risk expectations, the need for liquidity, and the type of investments that are allowed or 

prohibited. Given the impact of investment returns on the sustainability of the endowment, this is a 

critical point for the Executive Committee and the Investment Committee to focus on. In addition, 

any sub-endowment (e.g., established for individual properties) should be managed in accordance 

with the Investment Policy Statement. 

Action F-13: Develop a forecasting framework 

Action: Beyond the financial model proposed in F-2, WAFWA should develop a framework to 

forecast the effect of changes in economic conditions or regulations on the sustainability of the 

CCAA. 

Rationale: After the model proposed in F-2 is developed, SRF should establish a clear protocol to 

regularly forecast the potential effects on the sustainability of the program of factors such as 

changes in participants’ activities, changes in economic conditions in the oil and gas industry, 

changes in stock/bond market conditions and of return expectations, and changes in regulations on 

the development of oil and gas resources. An established committee (either finance or investment) 

should be tasked with defining future scenarios and reporting the forecast to the Executive 

Committee. 

4.5 Recommended Actions to Improve Defensibility 
Throughout the realignment process, USFWS staff have identified defensibility concerns with the 

CCAA (see Section 3.3, Regulatory Assurances) and recommended changes to the CCAA that they 

advise will improve its defensibility (see Appendix C). We recommend Actions D-1 through D-4 to 

consider changes to address USFWS staff’s defensibility concerns through developing a revised 

conservation framework. This revised conservation framework would be vetted by the CCAA 

realignment implementation team (Action T-1), used to estimate costs for implementing the 

program (Action D-5), and used to answer remaining questions for realignment numbers 3, 4, and 5 

(Section 4.2, Remaining Questions for Realignment) and to determine the ultimate outcome of the 

CCAA realignment through Actions D-6 through D-8. Many of the recommended actions to improve 

defensibility may be accomplished by WAFWA through internal changes (including adaptive 

management) or administrative changes. However, depending on the nature of some changes 

(particularly Action D-7), a formal amendment may be necessary.   
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Action D-1: Consider modifying conservation framework to clarify and 
increase restoration requirements 

Action: WAFWA should define restoration and enhancement more clearly in the CCAA, clarify how 

these terms apply to the conservation framework, and consider increasing the amount of restoration 

required to offset habitat loss in order to increase the likelihood that the program can demonstrate 

that it has achieved a net conservation benefit.  

Rationale: As described in Section 3.3, Regulatory Assurances, WAFWA targets 20% of offset units to 

arise from restoration and 80% of offset units to arise from enhancement. However, these targets 

are not identified in the CCAA, nor does the CCAA clearly define restoration versus enhancement. 

The conservation framework should clearly define these terms and could consider USFWS’s 

definition of restoration as a starting point.  

Restoration is the reestablishment of ecologically important habitat and/or other ecosystem 
resource characteristics and function(s) at a site where they have ceased to exist, or exist in a 
substantially degraded state. That is, taking an action to convert non-usable space to space that is 
usable for the lesser prairie-chicken. The three primary examples of restoration of LPC habitat 
include removal of woody vegetation encroachment, converting cropland or introduced pasture to 
native grassland, and removal of infrastructure which is impacting space use by the LPC.49  

Given that the primary threats to LPC are habitat loss and fragmentation, clearly measuring the 

amount of habitat conserved to offset the amount of habitat lost is important for the conservation 

framework to demonstrate that it is resulting in a “net conservation benefit.” USFWS staff’s position 

is that offsetting LPC habitat loss by simply protecting and improving existing habitat is not enough 

to meet this standard. To meet the net conservation benefit standard, each acre of habitat lost due to 

project impacts should be offset with an acre of habitat restored. This framework would provide no 

net loss of habitat and more clearly demonstrate net conservation benefit. Using the 2:1 offset to 

impact ratio of the CCAA, this would mean that for each acre of LPC habitat impacted, 1 acre of LPC 

habitat would be restored and 1 acre of LPC habitat would be enhanced. This conservation 

framework could also use different ratios depending on the CHAT in which impacts occur. The 

Workgroup 2 concept proposal (Appendix C) includes other ideas to increase restoration in the 

conservation framework. The cost of implementing this measure needs to be determined (see Action 

D-5, which is intended to address this uncertainty). 

Action D-2: Consider modifying conservation framework to increase the 
proportion of permanent conservation  

Action: WAFWA should consider increasing the minimum proportion of permanent conservation 

easements from 25% to at least 50%. WAFWA should also document for USFWS how it intends to 

administer iterative term contracts in perpetuity (i.e., after permit expiration) to provide USFWS 

with assurances that WAFWA can rely upon iterative term contracts for a large share of the 

permanently conserved acreage for LPC. 

Rationale: WAFWA’s use of iterative term contracts has benefits and should remain a component of 

the conservation framework. These benefits include increased flexibility to shift conservation on the 

landscape to address changed environmental conditions affecting LPC habitat. For example, climate 

 
49 As supplied in the Workgroup 2 concept proposal (Appendix C). USFWS developed this definition in discussing 
ESA Section 10 permits for LPC with applicants (Nichols pers. comm. [b]) 
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change could result in changes to LPC range or habitat distribution, or other development could 

occur on the landscape in the vicinity of conservation lands that degrades their value for LPC. 

However, the proportion of conservation secured through permanent conservation easements 

should be increased to 50% to increase certainty of permanent habitat conservation to offset LPC’s 

primary threat, habitat loss. Increasing the proportion of permanent conservation that produces 

offset units would have the following benefits for the CCAA. 

⚫ It would provide greater certainty that conservation occurs on the landscape in perpetuity,50 

which reduces the risk to LPC and strengthens regulatory assurances for participants. 

⚫ WAFWA can more easily transfer its liability of conservation in perpetuity with permanent 

conservation easements because they could be held by a third party responsible for maintaining 

the easement in perpetuity with a non-wasting endowment created when the easement is 

recorded. Iterative term contracts held by WAFWA create a more uncertain future liability 

because WAFWA is responsible for administering these offset units in perpetuity without 

knowing where the conservation would occur or how it will be achieved.  

⚫ Permanent conservation is a more proven approach that eliminates the uncertainty of renewal 

or replacement of iterative term contracts after their term ends. 

⚫ Increasing the proportion of permanent conservation facilitates more long-term investment in 

habitat enhancement and restoration actions where benefits to the species could take many 

years to be fully realized (i.e., beyond the duration of one 5–10-year iterative term contract). 

Especially if the conservation framework is to clarify and increase the amount of restoration 

action occurring to offset impacts (see Action D-1), permanent conservation easements would 

support projects that take longer to restore LPC habitat. 

 

Action D-3: Consider modifying the conservation framework to define impact 
units and conservation offset units in terms of acres of lesser prairie-chicken 
habitat, not in terms of Habitat Evaluation Guide calculation 

Action: WAFWA should consider using acres of LPC habitat to define units of impact and 

conservation offset, instead of units based on the HEG score. HEG score can continue to be used for 

monitoring purposes to measure habitat quality on conservation lands. 

Rationale: The HEG is an objective, repeatable means of measuring important components of 

habitat quality for LPC, which is an important consideration meeting the biological needs of the 

species. However, applying it as a continuous variable that changes annually to determine impact 

units and offset units increases complexity in the conservation framework’s debit/credit tracking 

system and causes issues related to the CCAA’s compliance and defensibility.  

⚫ The HEG measures some aspects of habitat quality but not others. For example, it factors in 

vegetation composition but not vegetation structure.  

 
50 This assumes that the permanent conservation easement adequately protects the conservation property in 
perpetuity from rights and uses that could diminish its habitat value for LPC. Even if the conservation easement 
cannot protect the habitat from mineral entry on split estates (i.e., where the subsurface mineral rights are severed 
from the surface development rights), it would protect the habitat from non-mineral development in perpetuity. In 
contrast, term conservation contracts can be voluntarily terminated by the landowner with only 30 days’ notice.  
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⚫ Using the HEG to measure impacts and conservation is not aligned with the units of take 

authorization in the Enhancement of Survival Permit, which is defined as acres without 

modification by a HEG score. This misalignment complicates evaluating the CCAA’s compliance 

with the permit.  

⚫ The HEG, as currently applied to generate conservation units, inflates the conservation benefit 

to LPC. WAFWA generates conservation units as compensatory mitigation without considering 

additionality.51 In other words, conservation units are generated upon enrollment of 

conservation properties, based on the HEG score, without any actual change in habitat value for 

LPC through enhancement or restoration. Removing the HEG score from the calculation of initial 

conservation credit may eliminate this problem.  

The HEG system could still be used in the conservation framework apart from measuring impact and 

offset units. Realignment participants suggested that the HEG could continue to be used to measure 

habitat quality on conservation lands as part of effectiveness monitoring. The HEG score could be 

used to measure initial habitat quality on conservation lands and to measure improvements in 

habitat quality as a result of enhancement and restoration actions.  

Realignment participants expressed concern that removing the HEG score from the calculation of 

impact offset units and conservation offset units would eliminate an important result of the CCAA—

that impacts have occurred on lower quality sites for LPC while conservation has occurred on higher 

quality sites. This outcome could still be maintained with a modified application of the HEG, for 

example, but using it to categorize acres of LPC habitat according to their quality, such as low, 

medium, or high. The cost of implementing this measure is unclear (see Action D-5, which is 

intended to address this uncertainty). 

Action D-4: Consider increasing the assumed well impact radius from 200 
meters to 300 meters 

Action: WAFWA should consider increasing the assumed impact radius around a well from 200 

meters to 300 meters. Increasing the assumed impact radius around wells to 300 meters would not 

create additional mitigation obligations for existing wells. 

Rationale: The CCAA assumes an impact buffer of 200 meters (656 feet, which is up to 31.05 acres 

of a full circle) around all new oil and gas wells. Increasing the impact radius of wells from 200 

meters to 300 meters (984 feet and up to 69.87 acres) would align the CCAA impact assumptions 

with USFWS policy regarding take of LPC. USFWS policy, which is established in its current 

guidelines for LPC mitigation (USFWS 2014b), is based on the agency’s interpretation of scientific 

evidence (see last finding in Section 3.3, Regulatory Assurances, for citations of scientific literature 

provided by USFWS). USFWS indicated during the realignment process that, if LPC is listed and the 

agency must replace its Conference Opinion with a Biological Opinion to activate the Enhancement 

of Survival Permit, USFWS would have to assume a 300-meter well impact radius to be consistent 

with current policy. Continuing to use a 200-meter impact radius assumption in the CCAA would 

create an inconsistency with the USFWS Biological Opinion, complicating how WAFWA and USFWS 

would evaluate permit compliance.  

 
51 Additionality ensures that the compensatory mitigation to offset resource loss results from actions that would 
not have otherwise occurred (Sprague et al. 2015). 
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Current CIs cannot be changed to increase impact radii of past projects retroactively. To apply this 

change to future projects on enrolled properties, current participants would need to voluntarily 

adopt this change by amending their CIs. If CCAA enrollment is reopened, WAFWA can apply this 

change to future projects on new enrolled lands.  

The cost of implementing this measure is unclear (see Action D-5, which is intended to address this 

uncertainty). 

Action D-5: Update financial model to forecast costs of revised conservation 
framework 

Refer to Action F-2.  

Action D-6: Determine how many participants are willing to adopt realigned 
program 

Action: WAFWA should explain proposed updated conservation framework and its implications to 

current participants and obtain feedback on whether enough participants would voluntarily amend 

their CIs to adopt the realigned CCAA and conservation framework.  

Rationale: This action will answer the question posed in Section 4.2, if addressing the defensibility 

issues in the CCAA would increase costs, would enough participants accept increased costs to improve 

the CCAA’s defensibility? Accepting this increased cost would require participants voluntarily 

modifying their CIs, as noted in Section 3.5, Certificates of Inclusion. 

Action D-7: Choose how to implement the updated conservation framework: 
via CCAA adaptive management changes, CCAA amendment, new CCAA, or 
new habitat conservation plan 

Action: WAFWA should determine whether changing the existing CCAA or creating a new program 

is most feasible for ensuring regulatory assurance, depending on how many and which participants 

would adopt the updated program.  

Rationale: If all participants are willing to amend their CIs (Action D-6), then WAFWA can change 

the existing CCAA. WAFWA could change the CCAA either through adaptive management or through 

a formal amendment to the CCAA, depending on the nature of the change (see Section 1.3, Options 

Available for CCAA Realignment, and Section 4.2, Remaining Questions for Realignment). However, if 

only some participants are willing to amend their CIs, WAFWA cannot simply amend the original 

CCAA; the original CCAA must remain in place to support the participants unwilling to amend their 

CIs, and WAFWA must create a new CCAA for the participants willing to amend their CIs. If few or no 

participants are willing to modify their CIs, then WAFWA should consider relinquishing the original 

permit and only creating a new CCAA or HCP or perhaps only amending the original CCAA. 

To be financially sustainable in the long-term, the amended program would need sufficient size to 

realize the economies of scale that the current CCAA enjoys. In total, 6,228,136 acres are currently 

enrolled in the CCAA (WAFWA and SRF 2020). The permit allows up to 1,866,855 acres of habitat 

loss, which is 30% of all land enrolled currently. To ensure that the amended program retains the 

necessary scale, we recommend enrollment of at least 1 to 2 million acres. If participants with 

enough enrolled land are willing to amend their CIs (i.e., enough to make the program financially 

sustainable), then we recommend creating a new CCAA or HCP for these participants and either 
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retaining the old CCAA for the unwilling participants or relinquishing it (see Action D-8 below for 

the latter decision). Creating a new CCAA or HCP gives WAFWA the opportunity to clearly 

distinguish the new program from the old program and to create a conservation framework that is 

separate from the Range-wide Plan. If not enough participants are willing to amend their CIs to 

make a new CCAA or HCP worthwhile, then WAFWA would maintain the current CCAA and only 

address financial sustainability.  

The decision of whether to prepare a new CCAA or HCP rests with WAFWA and the participants 

willing to update their conservation framework. There are benefits and drawbacks of each approach 

(see Section 3.7, Assessment of New CCAA or HCP, for details). Based on available information, ICF 

recommends that if WAFWA updates the conservation framework, WAFWA should complete a new 

CCAA several months before listing of LPC takes effect to provide enough time to transfer 

enrollments of willing participants from the current CCAA to the new CCAA. If this timeframe is not 

feasible or if WAFWA wants to expand enrollment in the new program beyond current participants, 

then we recommend that WAFWA prepare a new HCP instead.  

As described in Chapter 1, Introduction, about 20% of the funding of the LPC conservation program 

administered by WAFWA comes from enrollments in the Range-wide Plan. Regardless of which tool 

WAFWA uses for the revised conservation framework, WAFWA should consider how the revised 

framework may affect the Conservation Agreements under the Range-wide Plan.  

Action D-8: Determine what happens to remaining participants in old CCAA 

Action: WAFWA should decide if it will continue to administer the “old” CCAA for participants 

unwilling to modify their CIs to the updated program. If WAFWA intends to relinquish or transfer 

the old permit, it should determine when it will do so. 

Rationale: Some participants in the current CCAA may be unwilling to amend their existing CIs to 

align with an amended CCAA. Alternatively, if WAFWA chooses to replace the current CCAA with a 

new CCAA or HCP, some existing participants may be unwilling to transfer their participation to the 

new permit. In any case, WAFWA needs to determine whether and how to administer the remaining 

CCAA and its participants. Section 8 of the CIs indicates “All funds remaining in the Habitat 

Conservation Fund Account will be retained by WAFWA and be used for conservation of the [LPC].” 

Depending on the level of remaining participation, WAFWA’s administrative costs may increase 

substantially to the point where it is infeasible to remain as the permit holder and administrator. 

WAFWA may have several options available, including the following. 

⚫ Maintain the original CCAA and permit and continue to administer it on behalf of the remaining 

oil and gas industry participants. 

⚫ Relinquish the original CCAA and permit and provide the option to participants to transfer to the 

Range-wide Plan.52 

 
52 Participants in the Range-wide Plan are required to sign a WAFWA Certificate of Participation and enter into a 
WAFWA Conservation Agreement. 
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4.6 Realignment Phase 2 Schedule 
As noted in Section 3.6, Lesser Prairie-Chicken Listing Process and CCAA Implications, a proposed 

listing decision for LPC is anticipated in May 2021, and a final listing decision is anticipated between 

May and November 2022. In order to complete the CCAA realignment process by the time of the 

final listing decision, WAFWA should implement the actions recommended above to complete Phase 

2 of the realignment by October 2021. Table 2 proposes a schedule for implementing each action. If 

the outcome of Phase 2 is amending the CCAA or creating a new CCAA, this schedule would allow 

enough time for NEPA review through an Environmental Assessment, which would take 

approximately 6 months (until about April 2022). If the outcome of Phase 2 is creating an HCP, the 

timeline for the final listing decision is less relevant because an HCP would allow enrollments before 

and after the listing.  

Table 2. Schedule for Realignment Phase 2 Actions 

Action  

2020a 2021 

Q4 Q1 Q2 Q3 Q4 

T-1: Convene an implementation team for CCAA realignment      

T-2: Simplify WAFWA decision-making for CCAA      

T-3: Separate accounting and tracking of the CCAA from the 
Range-wide Plan 

     

T-4: Continue to refine and produce stand-alone annual report 
for CCAA 

     

T-5: Revise CCAA accounting framework and ensure proper 
disclosure of finances 

     

T-6: Clarify CCAA implementation roles and responsibilities of 
WAFWA and SRF 

     

F-1: Develop 5-year business plan for CCAA      

F-2: Expand financial model to assess full potential costs of 
program 

     

F-3: Develop strategy for securing offset units to improve the 
financial viability of investments in conservation 

     

F-4: Terminate early excess iterative term contracts from CCAA      

F-5: Restore administrative endowment by rebalancing assets 
and liabilities of CCAA 

     

F-6: Cancel balances and obligations for terminated participants      

F-7: Reassess all landowner incentive payments and payments 
for management and restoration 

     

F-8: Improve endowment performance while managing long-
term risk 

     

F-9: Assess feasibility of selling land assets      

F-10: Develop and adopt policy for routine fee increases to keep 
pace with inflation 

     

F-11: Formalize the newly formed investment committee      

F-12: Develop and maintain an investment policy statement      

F-13: Develop a forecasting framework      
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Action  

2020a 2021 

Q4 Q1 Q2 Q3 Q4 

D-1: Consider modifying conservation framework to clarify and 
increase restoration requirements 

     

D-2: Consider modifying conservation framework to increase the 
proportion of permanent conservation 

     

D-3: Consider modifying the conservation framework to define 
impact units and conservation offset units in terms of acres of 
lesser prairie-chicken habitat, not in terms of Habitat Evaluation 
Guide calculation 

     

D-4: Consider increasing the assumed well impact radius from 
200 meters to 300 meters 

     

D-5: Update financial model to forecast costs of revised 
conservation framework 

     

D-6: Determine how many participants are willing to adopt 
realigned program 

     

D-7: Choose how to implement the updated conservation 
framework: via CCAA amendment, new CCAA, or new HCP 

     

D-8: Determine what happens to remaining participants in old 
CCAA 

     

a Note that some actions are underway as of the writing of this report. 
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Chris Hatchet, Merit Energy  X     
Jay Prudhomme, Merit Energy X X X  X  
Kat Lyles, Merit Energy X X X X X*  
Karen Sinard, Occidental Petroleum  X X X X*  
Myles Culhane, Occidental Petroleum X X X X  X* 
Matthew Thompson, Apache Corporation  X X    
Ron Schindler, Pioneer Natural Resources  X X X X  
Stan Casey, Concho Resources  X X X  X 
Ben Sheppard, PBPA   X   X 
WAFWA and State Wildlife Agencies 
Chris Moore, WAFWA  X X    
Bill Van Pelt, WAFWA  X X X  X 
Chanda Pettie, WAFWA  X X X   
Sean Kyle, WAFWA  X X X X  
Brad Loveless, KDWPT  X X X   
Kent Fricke, KDWPT  X X X  X 
Jake George, KDWPT     X  
Clayton Wolf, TPWD  X X  X  
David Klute, CPW  X X X   
Dan Prenzlow, CPW       
Reid DeWalt, CPW  X X    
J. D. Strong, ODWC  X X X X  
Michael Sloane, NMDGF   X    
Stewart Liley, NMDGF  X X X  X 
Tim McCoy, Nebraska Game and Parks   X    
USFWS 
Beth Forbus X X X X  X 
Chris O'Meilia X X X X  X 
Clay Nichols X X X X  X* 
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Ben Guillon, PhD, Conservation Investment 
Management 
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Adam Riggsbee, RiverBank Conservation LLC X      
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Jennifer Piggott, ICF  X X X   
Alex Bartlett, ICF X X X X   

Notes: *denotes participant who developed concept proposal 

TPWD: Texas Parks and Wildlife Department; ODWC: Oklahoma Department of Wildlife Conservation; KDWPT: Kansas Department of Wildlife, Parks, and Tourism; 
PBPA: Permian Basin Petroleum Association; WAFWA: Western Association of Fish and Wildlife Agencies; USFWS: U.S. Fish and Wildlife Service; NMDGF: New Mexico 
Department of Game and Fish. 
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Note: ICF distributed this concept proposal was distributed to CCAA participants prior to Workshop 3. ICF 

considered edits and comments on the concept proposal received during and subsequent to Workshop 3 

in the Realignment Phase 1 Findings and Recommendations draft report.  

Concept Proposal: Lesser Prairie-Chicken CCAA Changes to 
Improve Financial Sustainability 

This proposal was prepared by Kat Lyles (Merit Energy), Karen Sinard (Occidental Petroleum), Ben Guillon 

(Conservation Investment Management) Lucas Bare, and David Zippin (ICF). 

Need for Proposal 
A financial model of the CCAA, prepared by Conservation Investment Management, was presented to 

members of WAFWA, participants and USFWS who attended the LPC CCAA realignment workshops. All 

parties had an opportunity to review the model, the underlying data and assumptions and to provide 

comments and suggestions to improve its accuracy and usefulness. The general conclusion of the group 

was that the CCAA is not financially viable as currently implemented. In particular, the administrative 

endowment is depleted, and current levels of revenues cannot properly resource the administrative 

function needed for the program in the short term. In addition, the level of expenditure for conservation 

activities is currently greater than the interest generated by the conservation endowment, putting in 

question its long-term sustainability. 

Workgroup 1 was specifically tasked with proposing changes to the implementation of the CCAA with the 

goal to improve its financial sustainability. Proposed changes are not expected to necessitate an 

amendment to the agreement.  

We are presenting three different proposals that depend on key assumptions presented at the beginning 

of each proposal. The associated goals for each proposal are organized by order of importance. 

Proposal A 
The key assumption for Proposal A is that a large majority of participants agree to a restructuring of the 

CCAA and of SRF, similar to a bankruptcy process. 

Goal 1.  Improve CCAA transparency 

1.1 Prepare a business plan that outlines operations, budgets, conservation activities, and 

governance for the coming 5 years1 

 
1 It may be difficult to establish a business forecast beyond 5 years. However, the forecast should be updated every 
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The business plan that was included in the Range-Wide Plan needs to be modified to ensure that the CCAA 

will be sustainable in the long term. We recommend that WAFWA SRF considers utilizing external 

resources, including but not limited to third-party contractors, state employees, academic institutions, or 

Participants, for field workto better align SRF’s costs with the variable needs of the Program and activity 

levels.We recommend that the business plan be revisited each subsequent year and extended for an 

additional year. We recommend that the business plan be revisited each subsequent year and extended 

for an additional year. 

1.1 Improve SRF’s accounting framework to ensure full transparency, including full disclosure 

of financial liabilities 

1.2 Improve SRF’s conservation reporting to ensure that participants and the USFWS have a 

clear picture of the mitigation actually provided 

For example, SRF should provide the participants with annual statements that show the impacts and the 

mitigation for each individual company. In addition, the stand-alone annual report for the CCAA should 

continue to provide conservation metrics to FWS to demonstrate the effectiveness of the CCAA.  

Goal 2.  Reduce SRF’s liability 

2.1 Rebalance the assets and liabilities of SRF 

Different options can be explored but the solution needs to result in SRF having enough assets to cover 

its prepaid mitigation and its associated administrative costs (see below administrative endowment). The 

process needs to be perceived as fair by the participants to ensure a maximum of participation. One option 

could be to cancel a portion of the initial balance for all participants. The result would be that participants 

that have an existing account balance would see part of it forgiven through the restructuring process while 

participants that do not carry an existing balance may have to contribute additional funds. Another option 

would be to only reduce existing balances. Only companies with an existing balance would accept a 

diminution in value, while companies without balances would not be required to pay extra into the fund. 

Given the sensitivity of these discussions, we recommend that WAFWA SRF, in coordination with the 

participants, first provides the acceptable level of liability for the program and then allow the participants 

to negotiate an acceptable sharing of the burden by themselves. 

2.1 Cancel mitigation obligations and existing balances for participants that have been 

terminated 

Companies that have terminated their participation in the CCAA (either by non-payment or because their 

 
year based on this 5-year horizon. 
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land was sold to non-participants) are still receiving mitigation benefits for past impacts and may still carry 

an existing balance. We recommend that the balances be canceled and that the mitigation units be made 

available to the existing participants. 

Goal 3.  Ensure the sustainability of the administrative function of the CCAA 

3.1 Right size the administrative function 

Based on the new business plan, WAFWA SRF should determine the minimum budget needed to 

effectively and efficiently manage the CCAA. Some of the approaches that WAFWA SRF may want to 

explore are listed below: 

• The resource plan should consider a part time senior management position, such as an executive 

director. 

• Utilize external resources, including but not limited to third-party contractors, state employees, 

academic institutions, landowners, or Participants, to perform field work WAFWA could either 

oversee their work, or delegate responsibility to the external resource and ensure an audit 

function (similar to federal programs for permitting under CWA and ESA) 

• Continue to share the cost of aerial surveys with the states or reduce the frequency of aerial 

surveys and supplement with on-the-ground lek surveys conducted by the states, landowners, 

academic institutions, and/or Participants. 

• Use third-parties to provide mitigation and evaluate a model where mitigation is provided by 

third parties who will be in charge of sourcing, closing on and managing those properties.  

• Some costs, including, but not limited to, aerial surveys, field work, and GIS-related expenses, 

could be reclassified as conservation costs. 

• Explore using a third-party administrator. WAFWA would retain the CCAA and permit but would 

delegate the day to day functions to an outsourced administrator. 

3.2 Create an endowment to support the current admin function 

An administrative endowment to fund the administration of the program is a requirement of the CCAA. 

However, the administrative endowment is exhausted and would need to be re-funded to comply with 

the CCAA. In order to re-fund the administrative endowment with existing program funds, participants, 

WAFWA and USFWS would approve the transfer from the conservation endowment to the administrative 

endowment of an amount adequate to cover the financial needs of the administrative function. The effect 

of this transfer would be included in the company balance reduction proposed above to ensure that the 

CCAA retains an adequate level of assets. 

3.3 Ensure that the admin endowment grows in parallel with the admin function to ensure 
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long term sustainability 

WAFWA SRF should update the financial model to ensure that under reasonable assumptions, the 

administrative function can be funded through the endowment. In addition, any administrative growth 

plan should be in line with the growth of the associated endowment. 

Goal 4.  Reduce Conservation Costs 

4.1 Terminate any mitigation that is not needed for the foreseeable future: 

In some eco-regions, SRF is holding more mitigation than it anticipates needing in the foreseeable future. 

WAFWA SRF could pursue any or all of the three strategies below: 

• Terminate unneeded temporary mitigation contracts. 

• Limit management on portions of permanent mitigation properties that are not needed and 

switch part of the associated endowments back to the unobligated endowment. 

• Reassess the restoration strategy for each remaining property and calculate the appropriate 

endowment for those properties. 

4.2 SRF should evaluate the most cost-effective land and landowner payments for the 

program. 

SRF payments have been based on a premium amount over similar NRCS programs, which may not be the 

most cost effective 

We recommend that WAFWA SRF conducts a study to understand which properties and activities are the 

most cost-effective to provide the mitigation required by the CCAA. The participants and the states may 

be willing to financially participate in such as study. The workgroup wanted to highlight that additional 

methods of creative habitat restoration exist, that could be incorporated in the bid process described 

below, such as:  

1) Replacing farm windmills with solar panels to reduce LPC habitat impacts 

2) Removing derelict structures (e.g. telephone poles, fencing, windmills) to restore habitat 

3) Water improvements (additional water lines and/or water sources with escape ramps) to improve grazing 

distribution for cattle and other wildlife.  

4) Wildlife-friendly fencing to allow free passage of wildlife but improve grazing management plan 

5) Flagging of fencing near/around historic/active leks 

6) Installation and/or repair of escape ramps in open water sources 

7) Brush management/removal of taller vegetation (e.g. mesquite) through chemical treatment with follow-

up mechanical removal  
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8) Revegetation of grasses to create habitat 

 

Based on the results of the study, WAFWA SRF could issue RFPs for projects submitted by landowners, or 

RFPs for a certain number of credits/units in particular ecoregions over time. We would use the market 

to generate competitive pricing through a bid process.   

1) RFP could be issued on a regular timeframe 

2) WAFWA committees could consider the bids from a conservation standpoint and from a 

business/financial standpoint 

3) Bid could be structured so the landowners implement the restoration themselves based 

on specifications provided by SRF. SRF could pay the actual cost of enhancement and 

restoration, or payments could also be structured as a cost share program 

4) Bid could also be structured for WAFWA or a contractor under WAFWA’s supervision to 

conduct the enhancement or restoration activities on the landowner’s property (activity 

benefits both the chicken and the grazing activity). 

5) This approach gives WAFWA more control over when and how the enhancement and 

restoration work is done to generate credits. 

4.3 SRF should pursue available opportunities to help stretch mitigation funding 

Identify ways that Pittman-Robertson or other funding from states or partners such as NFWF can support 

mutual goals of the CCAA. 

4.4 Consider eliminating or limiting incentive payments to first-time enrollment of 

conservation lands 

Goal 5.  Generate immediate revenues 

5.1 Sell excess land: 

• Remove easement from the unneeded portion of the ranch and sell the fee simple. (if possible, 

sell it to another conservation organization). 

• TPWD transfers the fee simple land back to SRF who sells it. TPWD would keep the easement. 

• Return the monies back to the SRF conservation endowment. 

5.2 Sell the building: 

• Return the monies back to the SRF conservation endowment. 

Goal 6.  Ensure long term viability of the program 
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6.1 Ensure that the unit cost effectively reflects the conservation costs 

In progress. WAFWA (Sean) is reassessing the formula for the unit cost. 
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Proposal B 
This proposal assumes that the participants would be unwilling to enter into a restructuring process with 

the goal to balance assets and liabilities. The assumption is also that it is still possible to bring the CCAA 

back to financial balance within a reasonable time frame. 

Goal 1.  Improve CCAA transparency – See Proposal A 

Goal 2.  Ensure the sustainability of the administrative function of the CCAA 

2.1 Right size the administrative function 

Based on the new business plan, WAFWA SRF should determine the minimum budget needed to properly 

resource the CCAA. The resource plan should include a part time senior management position, such as an 

executive director. Some of the approaches that WAFWA SRF may want to explore are listed below: 

• Use third-parties to perform the field work (either consultant or employees). WAFWA could 

either oversee their work, or delegate responsibility to the companies and ensure an audit 

function (similar to federal programs for permitting under CWA and ESA). 

• Share the cost of aerial surveys with the states. 

• Explore using a third-party administrator. WAFWA would retain the CCAA and permit but would 

delegate the day to day functions to an outsourced administrator. 

2.2 Formalize the use of the conservation endowment to pay for administrative costs 

In the absence of a dedicated administrative endowment, WAFWA SRF does not have any other options 

but to use the conservation endowment to pay for administrative costs. In addition to optics issue, this 

solution is likely to require an amendment to the CCAA because the current version prevents the payment 

of administrative costs through the conservation endowment. 

Goal 3.  Generate additional revenues 

3.1 Sell excess land: 

• Remove easement from the unneeded portion of the ranch and sell the fee simple. (if possible, 

sell it to another conservation organization). 

• TPWD transfers the fee simple land back to SRF who sells it. TPWD would keep the easement. 

3.2 Sell the building: 
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3.3 Increase the unit costs: 

Since SRF’s liabilities are greater than its asset, it is critical to generate a net profit from activities to 

replenish the endowment. However, the wording of the CCAA is limiting the annual increase in cost that 

the program can assess. There are several options available 

• Correct the formula error. 

• Increase the costs to the maximum allowed in 2020. 

• Increase the costs by catching up on the forgone price increases of the past 5 years. 

Any or all of those options could be applied retroactively. In the foreseeable future, WAFWA SRF would 

increase each year the unit price by the maximum allowable. 

Goal 4.  Reduce Conservation Costs 

4.1 Terminate any mitigation that is not needed for the foreseeable future: 

In some eco-regions, SRF is holding more mitigation than it anticipates needing in the foreseeable future. 

WAFWA SRF could pursue any or all of the three strategies below: 

• Terminate unneeded temporary mitigation contracts. 

• Limit management on portions of permanent mitigation properties that are not needed and 

switch part of the associated endowments back to the unobligated endowment. 

• Reassess the restoration strategy for each remaining property and calculate the appropriate 

endowment for those properties. 

4.2 Use third-parties to provide mitigation to limit administrative costs and find the most 

cost-effective land: 

In the past, SRF has provided mitigation directly to the program (I.E. SRF’s staff sourced and closed on the 

properties themselves) and directly managed the relationships with landowners. This necessitated a large 

field staff that had to be laid off when oil and gas activity slowed. In addition, SRF payments have been 

based on a premium over similar NRCS programs. In the absence of competition between mitigation 

providers, we can assume that this payment framework is not the most efficient. We recommend that 

WAFWA SRF modifies its mitigation procurement method and switch to a model where it is provided by 

third parties who will be in charge of sourcing, closing on and managing those properties. An additional 

benefit is that these third parties may be willing to bring additional funds to the deal to purchase acres 

that would not be beneficial to the CCAA (because those acres cannot be restored into habitat but are still 

part of the proposed transaction). We recommend that WAFWA SRF conducts a study to understand 

which properties and activities are the most cost effective to provide the mitigation required by the CCAA 

(The workgroup wanted to highlight the value of infrastructure removal, such as windmills and unused 
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poles, as a restoration approach). It may be possible for the participants and the states to financially 

participate in such as study. Based on the results of the study, WAFWA SRF would issue regular RFPs to 

request mitigation from third parties. It may be possible to request that USFWS approves the proposed 

mitigation to ensure that the liability for those properties is severed from the rest of the program. 

Goal 5.  Reduce SRF’s liability 

5.1 Cancel mitigation obligations and existing balances for participants that have been 

terminated 

Companies that have terminated their participation in the CCAA (either by non-payment or because their 

land was sold to non-participants) are still receiving mitigation benefits for past impacts and may still have 

an existing balance. We recommend that the balances be canceled and that the mitigation units be made 

available to the existing participants. 
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Proposal C 
If the participants are not willing to rebalance SRF’s assets and liabilities, and if Proposal B does not create 

a long-term path to sustainability, then we recommend that WAFWA considers selling the excess lands, 

selling the building, terminating the CCAA, relinquishing the permit, dissolving SRF, and determining how 

to return the unused monies, including the sale of the assets, back to the Participants. 
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Note: ICF distributed this concept proposal was distributed to CCAA participants prior to Workshop 3. ICF 

considered edits and comments on the concept proposal received during and subsequent to Workshop 3 

in the Realignment Phase 1 Findings and Recommendations draft report. 

Concept Proposal:   

Lesser Prairie-Chicken CCAA Amendment to Improve Defensibility 
This concept proposal was developed by Clay Nichols (USFWS), Myles Culhane (Occidental Petroleum), 

David Zippin and Lucas Bare (ICF), and Ben Guillon (CIM)for consideration by Workgroup 2 and to 

support WAFWA’s decision on CCAA Realignment. 

Workgroup 2 is tasked with considering changes to the CCAA to that could potentially require a major 

amendment to the CCAA or result in developing an HCP. It appears that some of these proposed 

changes are unlikely to be accomplished via adaptive management or administrative changes. The focus 

of Workgroup 1 is on proposed changes intended to improve the financial sustainability of the CCAA and 

that are likely be accomplished utilizing adaptive management or administrative provisions of the CCAA. 

This proposal, while still considering financial implications, focuses on identifying strategies to improve 

the defensibility of the CCAA. 

This proposal’s intended use is for consideration and discussion as part of the CCAA’s realignment 

process. It is not intended to be decisional. Although it identifies strategies for WAFWA’s consideration, 

this proposal is not able to reach a conclusion on whether the CCAA is defensible. Therefore, this 

document does not determine, nor is it intended to, make determinations on the CCAA’s ultimate 

defensibility. 

Need for Proposal 
The USFWS has been petitioned to list the lesser prairie-chicken (LPC) under the Endangered Species 

Act. As part of its process to decide whether to list lesser prairie-chicken as threatened or endangered, 

USFWS will re-evaluate the compliance of the CCAA in light of that new listing.  Part of this process will 

include updating the 2014 conference report to issue a Biological Opinion. In this Biological Opinion, the 

USFWS would consider the current best available science relating to the LPC as well as the 

implementation status of the current CCAA. Were the CCAA to be amended, the USFWS would also need 

to develop a conference opinion as part of the final approval package on its decision to approve this 

amendment. Were there a legal challenge to the CCAA, the agency would have to decide whether it can 

defend the permit or not.  

This concept proposal is provided to WAFWA for its consideration to improve the program’s defensibility 

as one of the goals of the realignment process. 

Summary of Revised Mitigation Framework that Improves CCAA Defensibility 
The list below outlines a mitigation framework that incorporates all the changes identified in the 

sections that follow under Strategies to Improve CCAA Defensibility.  

• All offset units must be in place before impacts occur. 

• Each impact unit should be offset with conservation from the same Service Area (Ecoregion).   

• A minimum of 50% of the offsets in permanent conservation. 
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• For iterative-term contracts, agreement has language and mechanism in place to address 

uncertainty around contracts at the end (and after) the CCAA permit term expires.  

• To account for the uncertainties associated with mitigation and to create a conservation benefit, 

incorporate a mitigation ratio into the mitigation framework. To maintain incentives for 

avoidance or minimization of impacts, the mitigation framework should incorporate the use of a 

tiered mitigation strategy (e.g., higher mitigation ratios for activities occurring in areas more 

important for the LPC and lower mitigation ratios for activities occurring in areas less important 

to the species). 

• Each impact would be offset using credits defined in acres and produced in a CHAT Category of 

equal to or higher value than the area where the impact occurred. 

• On average, offset every acre impacted with one acre of restoration and one acre of 

enhancement.  For impacts that require less than a 2:1 ratio one acre of restoration would be 

provided for every acre lost to development.  Restoration offset units will not be available to 

offset impacts until appropriate vegetative composition and structure exists.   

• Allow restoration in any CHAT region to allow flexibility in program long-term (there may not be 

enough restoration opportunity just in CHAT 1 + 2) but should have conservation targeting built 

into the program. 

• Prioritize permanent conservation easements in CHAT 1 and 2. 

The final result would be a tiered mitigation system that prioritizes higher CHAT categories and results 

in, on average, for every one acre LPC of habitat lost one acre will be restored (fully replaces lost 

habitat) and one acre would be enhanced (accounts for uncertainty with mitigation and provides small 

conservation benefit) with a minimum of one of those conservation acres being under traditional 

permanent conservation.   This mitigation system would be based upon the needs of the species and 

meeting the appropriate regulatory standards to ensure defensibility.  Additionally, this mitigation 

strategy would be consistent with traditional mitigation frameworks used throughout the country and 

with standard principals of compensatory mitigation.1 

Strategies to Improve CCAA Defensibility   
The USFWS identified in its presentation during CCAA realignment Workshop #2 what it views as the 

most prominent risks to the CCAA’s defensibility and steps that could be taken to address those risks. 

The strategies to improve the CCAA’s defensibility identified below build upon those steps by providing 

additional background, rationale, and potential costs and implications of each change. This section 

concludes with an outline of a mitigation framework that incorporates each of these potential changes. 

Each of these changes could be incorporated into an amended CCAA or a new HCP.  Changes below are 

listed in no particular order.  

Change 1.  Increase proportion of permanent conservation(applies to CCAA or HCP). 

Summary of Change: 

Increase the targeted proportion of permanent conservation easements from 25% to at least 50%. 

 
1 For example, see https://troutheadwaters.com/wp-content/uploads/backup/2015/07/Principles-of-
Compensatory-Mitigation.pdf 

about:blank
about:blank
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Background: 

Currently the CCAA provides that one quarter (25%) of the habitat offset units generated through the 

mitigation framework will be targeted toward permanent easements to support long-term conservation 

and population strongholds. The remaining three-quarters (75%) of the offset units are targeted 

towards term contracts (5-10 years); notably, the aggregate amount of term contracts allow for 

permanent conservation as described on page 91 of the RWP, but term contracts allow flexibility to shift 

conservation around on the landscape within the targeting goals of the RWP and the CHAT. That is, part 

of the rationale of short-term contracts was to provide permanently conserved acreage that could move 

in the landscape to allow more flexibility to address the biological needs of the species (e.g., suitable 

habitat conditions shifting in response to climate change effects).  

However, recent literature indicates that the rationale in the RWP about the need to respond to 

variation in landscape needs of the LPC is not as important as addressing the primary threat to the 

species, which is habitat loss and fragmentation2,3,4. 

Other defensibility risks associated with short-term contracts include the following: 

• Uncertainties associated with short-term contracts – As the permit term reaches expiration, the 

permit holder has no obligation for renewal.  Currently the CCAA does not address what would 

happen to these short-term contracts upon permit expiration.  Short-term contracts have 

created future liabilities for the permit holder beyond the permit term.  If the permit term 

expires, the risks and liabilities associated with these short-term contracts would be transferred 

to the Service and ultimately the species5.     

• Short-term contracts do not carry the benefits of a conservation easement – While short-term 

contracts may lower upfront costs and provide flexibility to shift conservation around on the 

landscape within the target goals, they are voluntary and generally do not provide land use 

restrictions such as those provided via permanent mitigation acreage that includes a 

conservation easement.  If the landowner has options that are more attractive financially, they 

can simply terminate the agreement (and refund the payments received).  Generally, this would 

not be an option if a conservation easement existed.  

 
2Deyoung and Williford (2016, p. 91) summarized, “…the plight of the LEPC is primarily a problem of habitat loss, 
both amount and spatial extent.  Concerns about habitat loss are paramount because loss of genetic variation, 
small population size, and amount of habitat, and stochastic events operate in a synergistic, not isolated, manner.” 
3 Fuhlendorf et al. (2017) summarized, “Conservation efforts for prairie grouse should be focused on landscape 
processes that contribute to landscape fragmentation, such as increased dominance of trees or conversion to 
other land uses. In fact, reliance on local management (e.g., maintaining vegetation structure) to alter prairie 
grouse vital rates is less important to grouse population persistence given contemporary landscape level changes. 
Changing grass height, litter depth, or increasing the cover of forbs may impact a few remaining prairie-chickens, 
but it will not create useable space at a scale relevant to the historic conditions that existed before land conversion 
and fire suppression.” 
4Sullins et al. (2019), finds that “predicted probability of use was greatest in 5-km radius landscapes that were 77% 
grassland. Based on our model predictions, ~10% of the current expected lesser prairie-chicken distribution was 
available as habitat” 
5 There are analogous situations where in-lieu fee programs have failed and ultimately resulted in conservation 
losses for the species. 
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Habitat loss and fragmentation occurs through a variety of activities including constructions of 

powerlines and roads, wind energy infrastructure, oil and gas infrastructure, conversion of grassland to 

cropland, and woody vegetation encroachment. Permanent conservation easements may prove more 

effective in addressing the primary threat to LPC of habitat loss and fragmentation. 

Rationale: 

Increasing the proportion of permanent conservation that produces offset units would have the 

following benefits for the CCAA: 

• Provides greater certainty that conservation occurs on the landscape in perpetuity, which 

provides stronger evidence for a decision not to list the species; 

• Avoids the complications that could arise when the permit reaches the end of its term and 

WAFWA is holding the future conservation liability for term contracts. Because WAFWA is 

responsible for administering mitigation in perpetuity, it is responsible for these 

obligations/liabilities.   

• Permanent conservation is a more traditional and proven approach that eliminates the 

uncertainty of renewal or replacement of term contracts after their term ends.. 

• Facilitates more long-term investment in habitat enhancement and restoration actions where 

benefits to the species could take many years to be fully realized. 

• Tends to have lower per acre transaction costs as compared to term contracts, although it is 

generally more difficult to acquire permanent easements than term contracts (they tend to be 

larger acquisitions that take longer).  

•  

 

Cost and Other Implications: 

• Ending iterative term contracts would have an immediate effect of reducing cost of operating 

the program. However, permanent conservation easements to offset a minimum 50% of 

impacts are expected to increase costs relative to establishing iterative term contracts. 

• Increasing the proportion of permanent conservation may not, in and of itself, require an 

amendment to the CCAA. The term “target” could be read to allow adjustment from a 25%/75% 

split without an amendment to the CCAA. The adaptive management section of the CCAA also 

identifies adjusting aspects of the mitigation framework to conform with best available science. 

• USFWS requested minimum of 50% of permanent conservation easements. Is this target 

adequate to address defensibility risk? 

• For conservation agreements that utilize iterative term contracts, those agreements should 

contain language to address what will happen with those contracts at the end of the permit 

term.   

• It takes time to establish permanent conservation easements (typically 1-2 years minimum). 

How should WAFWA maintain sufficient offsets while it establishes more permanent 

conservation where needed? Is a transition period of 3 years enough to reach the permanent 

conservation target (e.g., 50%)? 

•  
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Change 2.  Increase assumed impact radius of wells from 200 meters to 300 meters.  

Change Summary 

Increase assumed impact radius of wells from 200 meters to 300 meters (= 31.05 acres to 69.87 

acres)for all future projects, but not retroactively.  

Background 

The CCAA uses a 200-meter (656-foot) radius around oil and gas wells to estimate habitat loss from 

development. This 200-meter radius was determined during development of the RWP based on 

discussion with species experts about how to account for indirect effects of oil and gas development on 

the lesser prairie-chicken. This 200-meter impact buffer is used to calculate Impact Units and Mitigation 

Fees applied to a project covered under the CCAA. It was also used in the impact assessment conducted 

in the RWP. 

When assessing take, the USFWS must review the best available information and apply its policies.  

Determining what constitutes “take” is a FWS policy decision. Consequently, research on anthropogenic 

effects to LPC do not measure “take.” Rather, relevant research on the LPC measure or estimate 

response variables to certain actions. There will be a variety of response variables measured, using a 

variety of techniques, and over a variety of landscapes.  All of these will result in conclusions specific to a 

response variable measured and to that landscape. The USFWS evaluates all this research to make a 

policy decision regarding where effects rise to the level of take for the LPC.  Based on evaluating peer 

reviewed research on the implications of petroleum productions to the LPC 6, USFWS determined that 

take of LPC likely occurs out to 300 meters from a well head. 

 
6 The primary peer reviewed research around the implications of petroleum productions on the LPC include the 
following: 

• Based on Monte Carlo simulations of observed and random LEPC locations, Hagen et al. (2011, p. 69) 
found that 90% of centroids (the geometric center of a polygon) of LEPC activities were further than 
expected from oil wells with a range of 242-320 m (794-1,050 ft).  Based on that analysis, the authors 
suggest that to protect 90% of breeding and summer habitats of LECP, oil wells should be sited greater 
than 300 m (984 ft) from those areas. 

• A study in the Sand Sagebrush Ecoregion investigated nesting avoidance in LEPC related to several 
different anthropogenic structures including wellheads.  Results indicated that LEPCs generally avoided 
wellheads by 80 m (260 ft) when selecting nest sites (Pitman et al. 2005, p. 1264). 

• Within study locations representing portions of the Short-Grass, Mixed-Grass, and Sand Sagebrush 
ecoregions Plumb et al. (2019, p. 224, 228) found altered space use patterns for the LEPC in the presence 
of oil and gas wells.  Specifically, the authors find that when data was pooled across their study areas that 
LEPC used space farther from wells at greater intensities within their home range and recommend 
management agencies to increase buffer distances for wells to >450 meters 

• Within study locations in the Short-Grass, Mixed-Grass, and Sand Sagebrush ecoregions Sullins et al. 
(2019, p. 5) report that spaces with > 2 wells per 12.6 square km had 8 times lower relative probability of 
use by the LEPC. 

• A study in the Shinnery Oak Ecoregion stated that petroleum production was not compatible with healthy 
populations of LEPC and found that the average number of active wells near active leks was 1, while the 
average number of active wells within 1.6 km (1 mile) of abandoned leks during their last active year was 
8 (Hunt and Best 2004, p. 99). 
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Rationale 

Increasing the impact radius of wells from 200 meters to 300 meters is necessary to align the CCAA 

impact assumptions with best available science and recommendations by USFWS in their current 

guidelines for LPC mitigation.7If the CCAA maintains the impact assumption of 200 meters, USFWS 

would likely need to evaluate the CCAA, if the LPC were listed or if the CCAA amended, assuming take 

out to 300 meters. This discrepancy between the CCAA and the USFWS’s Biological Opinion would 

undermine the CCAA’s defensibility and make it more vulnerable to legal challenge.  

Industry representatives have expressed concern that because increasing the impact radius will result in 

an increase of the impact radius for existing disturbances, that the benefit to the species of such an 

amendment may be limited. Industry encourages a review by the science committee to determine the 

impacts of this proposed amendment. 

Cost and Other Implications 

• The effect of increasing the well impact radius on the mitigation fee for any given well (e.g., fee 

per well) would depend on the spatial relationship of the project and the existing development 

around it. The overall effect of increasing the impact buffer on mitigation fees (e.g., average 

price per well) remains uncertain. Increasing the impact buffer could also cause certain focal 

areas and connectivity zones to exceed impact thresholds defined in the RWP. 

• Cost implications for future projects would be case dependent.  

• Applies only to future projects and future Certificate of Inclusions.  To apply to past projects CI’s 

would have to be voluntarily amendment by each participant. If participants choose not to 

amend their CI’s there would likely be very little new enrolled acres in the future. The FWS must 

make the issuance criteria evaluation on the entirety of the CCAA (or HCP), so even if the CCAA 

is changed to increase the impact buffer to 300 meters, but in practice most impacts are still 

estimated using the 200-meter buffer, there is the potential to undermine the change’s effect 

on improving the CCAA’s defensibility. 

• Approach strengthens incentive for companies to co-locate facilities to reduce impact footprint 

and impact unit cost. 

• Can propose this as an adaptive management change to the CCAA (category:  “emerging 

science”), not as part of a CCAA Amendment (note:  WAFWA already made a similar change for 

electrical power lines), but adaptive management is still constrained by limit of 4% annual cost 

increase in mitigation fees.8 

• Would result in a change of take and permitted take. What would this do to the impact caps 

within each ecoregion? 

• WAFWA Advisory Committee may request the science subcommittee to review this proposed 

change. The USFWS has reviewed and has the ultimate responsibility for determining take. It will 

be WAFWA’s decision on the benefits of aligning the CCAA with the USFWS’s determination. 

 
7U.S. Fish and Wildlife Service.  2014.  Guidelines for the Establishment, Management, and Operation of Permanent 
Lesser Prairie-Chicken Mitigation Lands.  December. 
8 Page 66 of the CCAA states: “…adaptive management adjustments will not cause the Mitigation Fee to develop a 
specific parcel of land in Year N+1 (e.g., year 2) to increase more than 4% of the Mitigation Fee to develop that 
same parcel of land in Year N (e.g., year 1) (assuming habitat quality on the parcel remains the same from year to 
year).” 
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Change 3.  Define impact units and conservation units in terms of acres of LPC habitat, not in 

terms of Habitat Evaluation Guide (HEG) calculation. 

Change Summary 

Change the CCAA to use acres of LPC habitat to define impact and conservation units. Habitat Evaluation 

Guide (HEG) score would not be used to define impact units and conservation units. The HEG could 

continue to be used to measure habitat quality on conservation sites as part of effectiveness 

monitoring. 

Background 

HEG is a continuous variable, based on LPC habitat suitability metrics, measuring habitat quality for LPC. 

It is an objective, repeatable means of measuring habitat quality for the LPC, which is an important 

consideration meeting the biological needs of the species. Accounting for habitat quality in designing 

the mitigation framework was a focus of the RWP; therefore, the HEG score underpins the mitigation 

framework in the CCAA. 

However, there is concern that basing impact and mitigation units on a continuous variable creates a 

complex system that is difficult to explain to the public and to decision makers . It also may complicate 

accounting for participants’ debits and credits. Some are concerned that the use of the HEG  

overestimates conservation benefits to the LPC because it does not consider the concept of 

“additionality”9 and therefore may fail to address primary threat of habitat loss and fragmentation to 

LPC (i.e., credits generated to sufficiently offset impacts while the net result is loss of LPC habitat). 

Industry views the HEG as a sophisticated approach that provides an appropriate estimate of impact and 

mitigation units based on current landscape conditions.  While recognizing that the HEG may be more 

time intensive during early implementation of the CCAA (and RWP), it has resulted in a better 

understanding of the landscape and a database that is easy to use, accessible and can promptly return 

scores that project proponents can adjust activities in the landscape to minimize impacts (and 

corresponding mitigation fees).  

 
9The mitigation framework includes habitat already existing before enrollment in the program as “enhanced” 

immediately upon enrollment, and therefore immediately available as mitigation credits, plus any future, 

actual on-the ground enhancement provided by changing land management. For example (note offset 

multiplier has been removed from equation for simplicity within this example): 

o 100 acres enrolled in the program for conservation has an existing habitat quality score of 0.5 

upon enrollment. 

o The current mitigation framework awards 50 credits immediately. 

o If habitat quality increases in future years due to improved management (for example, to 0.7) the 

property is given credits based upon the entire value (0.7) as opposed to only counting the uplift 

(0.2). 

The result is that credits generated are inflated relative to the conservation uplift provided to the 

LPC. 
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Rationale 

• Take limits in CCAA and ITP are expressed in terms of acres of LPC habitat in each ecoregion and 

within CHAT 1, 2, and 3+4. Take limits are not expressed as impact units using the HEG score. 

Therefore, the CCAA’s impact/mitigation framework is misaligned with its take limit, which 

makes tracking the implementation of the CCAA relative to its take limit and demonstrating the 

net conservation benefit of the plan more difficult. The USFWS will continue to evaluate take in 

terms of acres moving forward, so it may be in the interest of WAFWA to change the mitigation 

framework to align with the take assessment. 

• Changing the CCAA to base impact units and conservation units on acres of LPC habitat will:  

o reduce complexity within the metrics and allow for increased transparency within the 

program. 

o reduce the administrative burden of the program and reduce tracking complexities. 

o bring WAFWA mitigation strategy into alignment with most traditional species 

compensatory mitigation systems. 

o reduce administrative costs and mitigation tracking complexity.  

Cost and other Implications  

• The HEG could still be incorporated into redesigned mitigation framework. For example: 

o HEG score can be used for habitat management effectiveness monitoring on 

conservation properties (e.g., to measure habitat quality and whether restoration is 

achieved) 

o Simplified HEG using discrete categories could be used to measure impact sites to 

incentivize impacts on lower quality habitat 

• Removing the HEG from the mitigation framework would require a complete overhaul to 

determine how the program accounts for impacts and conservation based just on a per-acre 

basis. 

• Industry is concerned that a cost benefit analysis of amending the plan to express impact and 

conservation units in terms of acres of LPC habitat rather than in terms of the HEG calculation 

has not been performed. 

• Foundations of the redesigned mitigation framework would need to be established to estimate 

the cost implications. Could change be cost neutral for each participant going forward? 

 

Change 4:  Clarify and increase restoration requirements (applies to CCAA or HCP) 

Change Summary 

Consider defining restoration and enhancement so each can be measured and accounted for in 

compliance monitoring. This could include the following: 

• Establish threshold HEG score below which qualifies as restorable (i.e., actions that raise HEG 

score above threshold = restoration)OR define categorically LPC habitat vs. non-habitat 

• Define what actions are considered restoration vs. enhancement. For example: 

o Restoration: Remove woody vegetation (mesquite in south, red cedar in north) 
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o Enhancement: Thinning shinnery oak10 

o Restoration: Conversion of cropland to grassland 

o Restoration: Removal of infrastructure fragmenting the landscape (removing abandoned 

well pads, return abandoned access roads to their natural state, remove vertical 

structures such as windmills, power lines, power poles, etc.) 

o Expand available restoration and enhancement actions? 

• Require overall 2 to 1 ratio for conservation to impacts, in acres, to provide clear net 

conservation benefit (= no net loss of habitat) 

o 1 acre = enhancement; 1 acre = restoration 

o This overall ratio should still consider using different ratios depending on where impacts 

are occurring. Impacts in more important habitat areas should have higher ratios and 

impacts in less important areas should have lower ratios. Table 1 is provided as an 

example, where ratios are different depending on the CHAT category, but the overall 

average is 2:1.  Implementing the table below would also result in a simplification of the 

current process as currently there is not a mitigation ratio but instead the equation 

includes both “impact” and “offset” multipliers which in the end average 2:1 but are 

imbedded in the equations for calculation of impact and offset units.  

 

Table 1. Proposed Impact to Offset Unit Ratio by CHAT Category 

Location of 
Impact by Chat 

Category 

Impact Units 
(in acres) 

Offset Units 
(in acres) 

1 1.0 2.5 

2 1.0 2.25 

3 1.0 2.0 

4 1.0 1.25 

Average 1.0 2.0 

 

Background 

The CCAA assumes that per unit of impact, 20% of their efforts will target restoration, and 80% will 

target enhancement. However, the CCAA does not clearly define 1) what constitutes restoration, or 2) 

how much must occur per unit of impact.   

The current 20/80 restoration/enhancement framework results in a net loss of habitat. For example: 

• 100 acres of habitat impacted by new disturbances associated with development; 

 
10 WAFWA has counted thinning shinnery oak as restoration to date (about 40% of total restoration, or ~8,000 
acres). USFWS views shinnery oak thinning as a practice to alter vegetative composition to maximize habitat 
suitability (i.e., enhancement).  Although it comprises lower quality habitat, landscapes with high percentages of 
shinnery oak do not preclude use by LPC. These spaces are already being used by the species so thinning the 
shinnery oak is not a restoration action. 
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• Application of a 2:1 mitigation ratio would require 200 acres of conservation to offset the new 

disturbances;  

• Of those 200 acres, at least 20% would be targeted for restoration and 80% would be targeted 

for enhancement; 

• Restoration of at least 40 acres; 

• Enhancement of 160 acres; and, 

• The result is 100 acres impacted by new disturbances, at least 40 acres restored, 160 existing 

acres enhanced, resulting in a potential net loss of 60 acres to new disturbances. 

Rationale 

• The primary threat to the LPC is habitat loss and fragmentation.  For the LPC, and other habitat 

limited species, the FWS’s position is that offsetting habitat loss with simply 

protecting/improving existing habitat is not adequate to meet the needs of the species.  To 

adequately offset habitat loss for the LPC restoration efforts are required. 

• USFWS has already has a definition of restoration that it uses to evaluate conservation actions 

for the LPC: Restoration is the reestablishment of ecologically important habitat and/or other 

ecosystem resource characteristics and function(s) at a site where they have ceased to exist, or 

exist in a substantially degraded state.  That is, taking an action to convert non-usable space to 

space that is becomes usable for the lesser prairie-chicken.  The three primary examples of 

restoration of LPC habitat include removal of woody vegetation encroachment, converting 

cropland or introduced pasture to native grassland, and removal of infrastructure which is 

impacting space use by the LPC. 

Cost and other Implications 

• Cost depends on the cost of restoration actions per acre of credit generated. Some actions, like 

removing tall structures, could generate credits efficiency. For example, removing one tall 

structure could “restore” approximately 70 acres of habitat by converting this from non-usable 

to usable space. 

• Since removing tall structures is potentially a very cost effective way to restore LPC habitat, 

could tall structure removal be implemented to generate “bridge credits” to allow for continued 

development while permanent conservation was established? These credits could be 

established at higher mitigation to impacts ratios because, if they were to be generated quickly, 

would not be tied to permanent conservation. For example: 

o 100 acres of impact 

o Offset at a 1:5 ratio requires 500 “bridge credits” to be generated through tall structure 

removal 

o Requires removal of approximately 8 tall structures (assuming their 300-meter impact 

buffers do not overlap and all acres within buffer constitute LPC habitat) to generate 

credits  

• Companies can remove powerlines or power poles to generate credits11.  Could this program be 

expanded to others to sell remediation credits to WAFWA? 

 
11 Exhibit C of the Certificate of Inclusion defines how Participants can generate remediation units.  
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Encroachment of Great Plains grasslands by fire-sensitive woody plants is a large-scale, regional process that frag-
ments grassland landscapes. Using prairie grouse (Tympanuchus spp.) of conservation concern, we apply hierarchy
theory to demonstrate how regional processes constrain lower-level processes and reduce the success of local
management. For example, fire and grazingmanagement may be locally important to conservation, but the appli-
cation of fire and grazing disturbances rarely cause irreversible fragmentation of grasslands in the Great Plains.
These disturbance processes cause short-term alterations in vegetation conditions that can be positive or negative,
but from a long-term perspective fire maintains large tracts of continuous rangelands by limiting woody plant
encroachment. Conservation efforts for prairie grouse should be focused on landscape processes that contribute
to landscape fragmentation, such as increased dominance of trees or conversion to other land uses. In fact, reliance
on local management (e.g., maintaining vegetation structure) to alter prairie grouse vital rates is less important to
grouse population persistence given contemporary landscape level changes. Changing grass height, litter depth, or
increasing the cover of forbsmay impact a few remaining prairie-chickens, but it will not create useable space at a
scale relevant to the historic conditions that existed before land conversion and fire suppression.
© 2017 The Society for Range Management. Published by Elsevier Inc. All rights reserved. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Many factors contribute to the fragmentation of rangelands, which is
a primary cause of population declines in species endemic to these
landscapes (Herkert 1994; Helzer and Jelinski 1999). Fragmentation
describes the active conversion or separation of large tracts of a vegeta-
tion type or state into small isolated fragments that may have limited
value for certain species (Pietz et al. 2009). Separation of habitat into
smaller, more isolated units can lead to local extinction or regional
declines because of limited dispersal among habitat patches (Herkert
1994). For populations of species such as grouse that rely on expansive
landscapes, fragmentation can have dire consequences. Population
declines of Lesser Prairie-Chicken (Tympanuchus pallidicinctus) and
Greater Prairie-Chicken (Tympanuchus cupido) have been attributed to
fragmentation from alteration of disturbance regimes (primarily fire)
and the associated woody plant encroachment (Merrill et al. 1999; Wu
et al. 2001; Fuhlendorf et al. 2002a; McNew et al. 2012).

One of the major challenges for conservation efforts of a myriad of
species occurring on public and private lands is that the conditions that
are critical for the support and restoration of a population often occur
lendorf).

ent. Published by Elsevier Inc. Al
at many spatial scales that may or may not correspond to management
scales (Wiens 1989; Fuhlendorf and Smeins 1996). For example, many
grouse species have specific life history requirements that are proximally
required and variable for different activities such as nesting, brood
rearing, lekking, or roosting (Fig. 1). This local heterogeneity may be
critical to maintain populations, but from a broader spatial and temporal
perspective, large suitable landscapes that are connected to other popu-
lations may be more important for species persistence (Fuhlendorf et al.
2002a; Johnson et al. 2003). In fact, the size of the landscapes necessary
for even a given population to persist often can exceed parcel size,
making local management largely irrelevant if the landscape matrix is
not suitable for the species of concern. Further, conservation practices
at the more local scale (e.g., for a given parcel or landholding) can be
quite different from those focused on broader scales and either popula-
tion or species persistence. For example, local conservation practices
may focus on conditions related to successful nesting or brood rearing
while broader scale perspectives may focus on landscape composition
and pattern that prioritize connectivity between local populations.
While reproduction and survival at the local scale are obviously neces-
sary for population persistence, they are inherently constrained by
higher-order processes and are therefore a secondary concern to
landscape-scale conservation efforts. As resources for conservation are
always limited, it is critical that we prioritize conservation actions that
l rights reserved. This is an open access article under the CC BY-NC-ND license
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Figure 1.Median (red dot) and first and third quartile (lines) of sites selected by Greater Prairie-Chickens (Tympanuchus cupido) for lekking, nesting, and brood rearing, illustrating how
different life history needs aremet by various vegetation conditions. Data were collected at The Nature Conservancy’s Tallgrass Prairie Preserve, OK, USA, 2010-2013. (Artwork courtesy of
Gary Kirby.)

Figure 2. Descriptive matrix of categories of practices grouped by resistance to recovery
and by severity of change. Size and shape of a sphere denote the relative severity of the
change and influence of the disturbance practice on the resulting patch’s resistance to
recovery. The horizontal line marks a recovery threshold beyond which rangeland will
not likely recover from the change. Rangelands subjected to change above the recovery
threshold constrain the influence of local management practices.
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are most likely to be successful. It is the goal of this paper to provide a
generalized framework to prioritize conservation from a landscape
perspective for prairie grouse in the Great Plains.

How to Prioritize Conservation Practices on Rangelands

The range management discipline has focused traditionally on
managing vegetation to sustain production of forage for the livestock
industry (Holechek et al. 2004). Recently, an alternative approach that
is based on conservation of pattern and processes on rangelands has
been proposed (Fuhlendorf et al. 2012). This approach suggested the
following principles: 1) maintain large continuous tracts of rangeland,
2) understand the importance of stocking rate while recognizing that
no single rate is appropriate, 3) promote uneven distribution and
understand heterogeneity, 4) promote shifting mosaics where distur-
bance patterns are variable in space and time, 5) recognize that all
species are important to conservation, and 6) emphasize the impor-
tance of restoring disturbance regimes on large landscapes. In addition
to the need for a new approach focused on conservation of rangelands,
manyother practices and actions on rangelands influence the ability of a
landscape or region to support species of conservation concern.

A primary approach for prioritizing conservation is to use hierarchy
theory, viewing habitat as a hierarchically nested organization of condi-
tions and resources required by an organism, where all units are com-
posed of subunits within larger subunits (Kolasa and Waltho 1998;
Fuhlendorf et al. 2002a). This pattern results in a situation where
broad-scale patterns constrain fine-scale processes and suggests that
broad-scale conditions must be suitable before success (e.g., increased
nest survival) can occur from finer-scale management actions. Through
this framework, there is no justification for conducting localmanagement
if populations are constrainedby higher-level fragmentation as the objec-
tiveswill not be achievable until higher-order patterns and conditions are
addressed relevant to the species of interest. Therefore, in fragmented
landscapes, themajor conservation focus should be on limiting additional
fragmentation and attempting to identify the best places to reverse
previous fragmentation. A first step in this process is to determine what
constitutes fragmentation for the species of conservation concern.

When prioritizing factors that contribute to fragmentation, it would
be most effective to first focus on factors that are at risk of crossing a
threshold where reversal is unlikely (Fahrig 2001). This aims to limit
additional and irreversible damage to landscapes and the species that
require broad-scale continuity. For example, land cover/land use
changes contribute to fragmentation, but if change is due to develop-
ment from suburban conversion or cultivation, reversal of those
changes is unlikely. Avoiding these kinds of nonreversible changes
should be the initial goal of conservation, particularly when they occur
at large spatial scales (Fig. 2). Once the landscape is largely converted,
then the priority should be addressing the most at-risk and easily
restored landscape elements that will provide the greatest connectivity.
When landscape connectivity is maintained and large rangeland
landscapes are intact, finer-scaled and reversible management focused
on factors that influence proximal vegetation structure suitable for
certain life history activities have a reasonable expectation of success
(Fitzgerald and Tanner, 1992).

A hierarchical approach requires recognition of factors that alter
conservation by constraining the success of local management. Broadly,
we can categorize these into constraining and fine-scaled (proximal)
management factors. The argument through hierarchy theory is that
conservation should first focus on limiting constraining factors and
then focus on the fine-scaled management. This process of classification
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will differ among species and regions, so it is important to develop spe-
cific case studies. For this paper, we focus on Lesser and Greater Prairie-
Chickens in the Southern Great Plains, although the implications could
be more broadly applied to many conservation issues on rangelands.
Figure 3. A model illustrating the application of hierarchy theory in which large-scale,
regional factors (cultivation of grasslands or tree encroachment into grasslands)
constrain the influence of local factors (management practices such as grazing or
prescribed burning).
Fragmentation—The Constraining Factor for Grouse

Grouse species require large, relatively unfragmented landscapes
that include local heterogeneity (Johnsgard 2002). Specifically, Greater
Prairie-Chickens and Lesser Prairie-Chickens require expansive land-
scapes that resemble native vegetation and include local needs for activi-
ties such as nesting and brood rearing but also encompass year-round
needs such as wintering, roosting, and lekking locations (Hovick et al.,
2014a, 2014b; McNew et al. 2015). These patterns are not unique
among prairie chickens. For example, similar findings have been reported
for the Greater Sage-grouse (Centrocercus urophasianus) on rangelands of
the western United States (Coates et al., 2015; Dahlgren et al. 2016). To
promote the conservationof these grouse species, landscape-levelmodels
may be required to identify specific geographical areas with high poten-
tial to serve as core areas, while local-level models may be best for
evaluating effects of site-specific management (i.e., local disturbances)
within the landscape context (Coates et al., 2015). A key component
for nesting ecology is fine-scale concealment at nest locations (Coates
and Delehanty, 2010; Hovick et al. 2015a; McNew et al. 2015; Dinkins
et al. 2016), but as we emphasize in this paper, filters at higher scales
such aswoody encroachment and land conversion need to be considered
for population persistence (Fuhlendorf et al., 2002a, 2002b; Doherty
et al., 2010). For purposes of this review, we keep our main focus on
the Great Plains and the prairie grouse that occupy this region, but
most of these principles apply to grouse found throughout rangelands,
including sage grouse.

Historically, conversion of rangeland to cropland has caused the
greatest alteration to the Great Plains (Samson and Knopf 1994). The
widespread cultivation of grasslands is frequently cited as having perma-
nently altered the Great Plains. This alteration represents the single
greatest threat to sustainability of Great Plains grassland ecosystems
and their fauna (e.g., Samson and Knopf 1994). Cultivation in particular
has long-term consequences including soil erosion, increased decompo-
sition, depletion of soil organicmatter, and reduced site fertility (Tieszen
et al. 1982; Aguilar et al. 1988; Burke et al. 1989). Because of these effects,
recovery of native grasslands after cultivation, even with reseeding, is
either slow or nonexistent in shortgrass prairie (Coffin et al. 1996;
Hyder et al. 1971), mixed prairie (Fuhlendorf et al. 2002b), and tallgrass
prairie (Collins and Adams 1983). Ecosystem processes, such as nutrient
cycling, are irreversibly altered and nutrient status is reduced and cannot
be restored even 50+ years after restoration seeding (Burke et al. 1989;
Lauenroth et al. 1994; Fuhlendorf et al. 2002b).

Because of the long-term impacts of cultivation, conservation in the
Great Plains must consider historical and current patterns of land
conversion. In fact, the historical cultivation of native grasslands and
shrublands is considered the primary factor in the decline of many
sensitive conservation species within the Great Plains during the first
century of European settlement. As an example, declines in prairie-
chicken populations primarily occurred during this period as cropland
exceeded thresholds suitable for maintaining natural cover necessary
for nesting and brood-rearing (Crawford and Bolen 1976; Taylor and
Guthery 1980; Johnsgard 2002). Establishing perennial grass and forb
cover on former croplands has clearly benefited grassland passerines
and prairie-chickens (Reynolds et al. 1994; Coppedge et al. 2001a;
Matthews et al. 2013), but restoration of cultivated landscapes remains
costly and socially constrained, suggesting that focusing on restoration
of cropland may be less efficient (i.e., lower benefit-to-cost ratio) than
other conservation activities (see Fig. 2) (Fuhlendorf et al. 2002a;
Hellerstein and Malcolm 2011; Sohl et al. 2012; Feng et al. 2013).
Identifying areas of high biological value that are at risk of conversion
to cropland can help prioritize regional conservation efforts (Stephens
et al. 2008).

From Texas to the eastern deciduous forest that borders the Great
Plains, woody plants have encroached northward andwestward because
of changes in climatic conditions and widespread fire suppression
(Briggs et al. 2005). This gradual and insidious encroachment has been
described as a “green glacier” (Engle et al. 2008) and has converted
grasslands and shrublands to woodlands, altering livestock production,
ecological processes, and wildlife habitat (Coppedge et al. 2001a;
Fuhlendorf et al. 2008). Conversion of grasslands to woodlands began
more than 100 years ago and continues today on rangelands throughout
North America and beyond (Twidwell et al. 2013). This increase has had
profound impacts on grassland birds and prairie grouse in particular
(Coppedge et al. 2001a). Specifically, landscapes with declining popula-
tions of Lesser Prairie-Chickens experience more large-scale fragmenta-
tion from factors like woody plant encroachment than landscapes with
sustained populations (Fuhlendorf et al. 2002a). Similarly, Greater and
Lesser Prairie-Chickens tend to maximize distance from trees when
selecting nesting sites (Hovick et al. 2015a). So, while cultivation may
have been the early contributor to fragmentation and may continue in
some local areas, from a prairie-chicken perspective in the southern
half of the Great Plains, the majority of active fragmentation is due to
woody plant encroachment.

Multiple types of fragmentation exist throughout the Great Plains,
and many of them are increasing (Engle et al. 2008; Fargoine et al.
2009). Woody encroachment throughout much of the Central and
Southern Great Plains is approaching a threshold that will prevent the
reintroduction of fire for effective management, thereby reducing the
capacity for these areas to function as habitat for grassland obligate
species (Fuhlendorf et al. 1996; Coppedge et al. 2001a; Fuhlendorf
et al. 2008). Additionally, other sources of fragmentation exist as a
result of landowner choice and federal programs where much of the
cultivated land has been converted to monocultures of exotic perennial
grasses (Laycock 1988; Leathers and Harrington 2010). Moreover, land
use such as cultivated crops, biofuels production, energy development,
and urban expansion are projected to dominate the Great Plains,
which could further reduce native plant cover up to 36% by 2100
(Sohl et al. 2012). Large tracts of prairie will likely be restricted to
land parcels where fire is a landscape management practice and
where cultivation is not feasible or desirable. These changes have the
potential to further reduce populations of obligate grassland fauna of
the Great Plains and as a consequence reduce the effectiveness of local
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management practices applied for conservation purposes (Fig. 3). The
cumulative sum of these changes to rangelands across the Great Plains
has led to the endangered status of the Attwater’s Prairie-Chicken
(Tympanuchus cupido attwateri), which is a subspecies of the Greater
Prairie-Chicken; formerly threatened status of the Lesser Prairie-
Chicken; and reduced distribution and many statewide listings as a
species of conservation concern for the Greater Prairie-Chicken (Robel
2004; USFWS, 2014).

An emerging and expanding constraint on prairie grouse inhabiting
the Great Plains is the industrialization of rangelands through energy
development. High levels of energy development are contributing
to additional fragmentation for prairie-chickens, but additional data
are needed to determine how and under what circumstances energy
development constitutes fragmentation for these species. Existing data
have reported mixed impacts of energy development on Greater
Prairie-Chickens depending on the sex, life history stage, and other
factors (Winder et al., 2013, 2014, 2015a, 2015b, but globally, energy
development appears to have consistent, negative influence on grouse
survival and behavior (Hovick et al., 2014a, 2014b). Moreover, it is
apparent that a large amount of net primary production (i.e., biomass
that functions as cover and food for prairie grouse) is lost to oil and gas
development specifically, and this undoubtedly has direct effects on
native flora and fauna as a result of direct habitat loss (Allred et al. 2015).
Proximal Management

Proximal management is focused on local objectives that could be
based on the premise of improving livestock production or other local
goals without consideration for effects at broader scales. These practices
includemost of the local management activities conducted bymanagers
on rangelands, and while they can be locally successful for some objec-
tives such as changing forage yield for livestock production, their success
for other objectives is largely dependent on the constraining effect of
landscape context. This is particularly true when considering prairie-
chicken populations and the immediate effects of local landscape
management interacting with short-term weather variables across
landscapes with variable capacities to buffer these fine-scale effects
(Hovick et al. 2015a;Winder et al., 2015a, 2015b; Hagen& Elmore, 2016).

When considering the potential effects of proximal management
and the constraining effect of higher-order landscape features, it is
necessary to understand the dominant historic disturbances within
the Great Plains, whichwere fire (anthropogenic and lightning caused),
climatic fluctuation, and grazing by mammalian herbivores (Anderson
2006). Additionally, the interaction between grazing animals and
fire led to a feedback that resulted in heterogeneous landscapes that
included burned and heavily grazed plant communities and ungrazed,
unburned plant communities interspersed among many patches in
variable successional stages (Fuhlendorf et al. 2009; Fuhlendorf and
Engle 2001). This disturbance regime resulted in some level of local
heterogeneity in terms of variable vegetation structure and composi-
tion, while limiting coarser fragmentation of grasslands by restricting
most trees and fire-intolerant plants to drainages and rocky outcrops
where fine fuels limited fire frequency. Great Plains landscapes were
therefore dominated by grasslands that were a shifting mosaic of
patches of various structure and composition following fire and grazing
(Fuhlendorf and Engle 2001). For grassland birds, some species were
best adapted to particular patches resulting from various time post
disturbance while others with broader niche breadth occurred in all or
most patch types (Knopf 1996a). The heterogeneity of vegetation
types was critical to maintaining floral and faunal diversity across
Great Plains landscapes. Some wildlife species such as prairie-chickens
(see Fig. 1) and upland sandpipers (Sandercock et al. 2015) require
multiple vegetation structure types to complete the annual stages of
their life history. This shifting mosaic provided the vegetation structure
required for the entire suite of breeding and nonbreeding birds that
occupy grasslands in a particular region (Fuhlendorf et al. 2006; Hovick
et al., 2014a, 2014b).

Over the past century, the rangeland profession has encouraged
managing these landscapes with uniform grazing, and in some cases fire
and herbicides, to promote homogenous plant communities dominated
by a few key forage plant species (Fuhlendorf and Engle 2001; Fuhlendorf
et al. 2012). On rangelands of the Great Plains, grazing and fire effects are
largely reversible unless grazing intensity and duration are sufficient to
promote erosion (Milchunas et al. 1988; Milchunas and Lauenroth
1993; Milchunas et al. 1994; Fuhlendorf and Smeins 1997; Fuhlendorf
and Engle 2001; Fuhlendorf et al. 2009). On most grasslands, the domi-
nant effect of grazing is altering the structure of vegetation that may be
important for somewildlife species (Lauenroth et al. 1994; Knopf 1996b).

Herbicide applications forweed and brush control is another form of
proximal disturbance that is widely recommended and frequently
adopted to reduce species that are perceived as undesirable for maxi-
mizing cattle production (Vallentine 1989; Hanselka et al. 1990; New
1997). Herbicides used on woody plants in the Great Plains are often
used to reduce the inherent structural complexity of the vegetation
(Vinton and Collins 1997), which in some cases has been altered from
historic conditions due to changes in both fire and grazing regimes
(Fuhlendorf and Engle 2001). Changes in the woody plant structure
and composition can change the availability of food and cover for
some wildlife including prairie-chickens (Koerth 1996). As mentioned
earlier, limiting woody plants can maintain connectivity of grasslands,
and in the case of some species like mesquite (Prosopis glandulosa
Torr.), herbicides are an important option for management. For other
plants, such as juniper species in the Great Plains, herbicides are largely
ineffective and fire may bemore appropriate. Other species that may be
targeted by herbicides include edaphically limited native shrubs such as
shinnery oak (Quercus havardii Rydb.) and sand sagebrush (Artemisia
filifolia Torr.), which are critical to conservation of some populations of
prairie chickens in the Central and Southern Great Plains (Lauenroth
andMilchunas 1991; Boyd and Bidwell 2001; Harrell et al. 2001; Patten
et al. 2005; Thacker et al. 2012). Beyond application of herbicides for
woody plants, herbicide is often targeted toward herbaceous dicot
species (Fuhlendorf et al. 2009). Unfortunately, many of these targeted
dicot species provide food both directly and indirectly to prairie-
chickens, aswell as provide important cover for broods. Herbicide appli-
cation can produce variable-edge contrasts and have variable resistance
to recovery depending on the specific action and the conditions at time
of application. Therefore, it may constitute either low or moderate
severity of disturbance, but in some cases these vegetation types can
cross a recovery threshold that will take decades to change (Thacker
et al. 2012).

All of these proximal management practices have variable effects on
conservation of landscapes, and some are more useful depending on
conservation and other societal objectives. In general, these traditional
management actions are usually applied for local management objec-
tives rather than focused on promoting connectivity of the landscape.
There are various reasons that local management is often the focus,
including parcel size, additional objectives such as livestock grazing,
and cost-share programmatic structure. Nevertheless, it is critical to
recognize that grazing and vegetation management that is focused on
conservation will have limited positive influence when broader-scale
patterns have not been considered.

Conservation Priorities and Management Implications

For long-term sustainability of rangeland endemic fauna, conserva-
tion strategymust shift from focusing primarily on locally recommended
management to a regional focus on preventing high-severity change that
contributes to nearly irreversible fragmentation of the Great Plains.
Application of hierarchy theory suggests that regional processes will
constrain lower-level processes and reduce the success of proximal or
local management (see Fig. 3). Because fragmentation is a regional
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process, local management focused on prescribed grazing and grassland
conditionwill fail tomaintain populations of rangeland endemicwildlife
when higher-level processes such as tree encroachment and land
conversion are fragmenting large landscapes (Hovick et al. 2015a).

Resources are limited to support conservation and management.
Therefore, we propose setting conservation priorities based primarily
on a sites capacity to recover from changes that have occurred. Although
severity of effects or landscape change is generally a local concern for
land management, the overriding issue for regional conservation is the
propensity for rangelands to recover from a particular event (see
Fig. 2). Landscape change on sites that have the lowest likelihood of re-
covering should be given the lowest priority because without reversal,
the impacts on Great Plains endemic fauna such as prairie-chickens
may be nearly irreparable. Change that fragments rangelands such as
conversion to cropland, increased dominance of trees, industrialization,
some herbicide applications, seeding of invasive herbaceous monocul-
tures, and increased dominance of exotic invaders are all examples of
landscape-level change in the top-tier hierarchy that should be the
primary conservation focus if prairie-chickens are an objective.Measure-
ments of and management to change metrics such as stubble height,
litter depth, bare ground, plant diversity, and percent cover by functional
group are of secondary concern for prairie grouse. Conservation discus-
sions, planning, and expenditure of resources should therefore follow
in a logical hierarchal approach. Some changes, especially exotic plant
invasions and native tree encroachment, contribute to habitat loss and
the demise ofmany bird populations (Coppedge et al. 2001b; Fuhlendorf
et al. 2002a), and others (fire and the fire-grazing interaction) contribute
to habitat restoration and can increase diversity and stability in native
communities (Hovick et al. 2015b; McGranahan et al. 2016). Fire and
grazing management may be locally important to conservation, but
these disturbances rarely cause irreversible fragmentation of grasslands
(see Fig. 2). In fact, periodic fire and the fire-grazing interaction are pro-
cesses critical to the maintenance of grassland dominance (Vinton and
Collins 1997; Fuhlendorf and Engle 2001; Anderson 2006).

The most efficient approach to conserving the endemic biota of the
Great Plains is to prevent changes that are long term and challenging
to reverse for socioeconomic reasons. Restoring cultivated land and
rangelands that have been invaded by exotic species or mature woody
plants is expensive and is unlikely to meet the goal of complete restora-
tion within a meaningful management timeframe (i.e., several decades).
Cultivation has largely fragmented the Great Plains, yet over the past
several decades, cultivated land has decreased in some regions because
of government programs and many of the remnant prairies remain
uncultivated because of topo-edaphic limitations. In contrast, invasive
exotic species and encroaching trees have increased on remnant, native
grasslands throughout the Great Plains (Briggs et al. 2002; Briggs et al.
2005; Engle et al. 2008). Thus, a top conservation priority for the long-
term persistence of native Great Plains’ biota, especially prairie-
chickens, should be focused on limiting future cultivation of rangeland
and encroachment by woody plants that would increase fragmentation
of these landscapes.

A common logical error in reasoning that is relevant to developing
conservation priorities is the survivorship bias, which focuses on people
or things (i.e., stocks or companies) that have survived and inadvertently
ignores those that have not persisted (Gazley and Guo 2015). In wildlife
conservation, we often focus on studying species in landscapes where
the species has persisted rather than trying to understand where it once
existed but is no longer present. For example, the vast majority of the
historical distribution of the Lesser Prairie-Chicken has experienced
woodyplant encroachment fromfire suppression, and this encroachment
has been a primary cause of decline in the species across its historical
range (Fuhlendorf et al. 2002a). Changing grass height or litter depth or
increasing the cover of forbs may impact a few remaining prairie-
chickens, but it will not create useable space at a scale relevant to the
historic conditions that existed before land conversion and fire suppres-
sion. Without a retrospective perspective, studies of a species response
to changing landscapes will rarely be able to demonstrate the primary
causes of the decline. For prairie-chickens, the factor that has driven land-
scape changes for the past 50 years (encroachment of woody plants) is
also currently the dominant driver of fragmentation of the Southern
Great Plains and when combined with historical patterns of cultivation
encroachment of woody plants remains the dominant threat to
rangelands of the region. In this context, the study of vital rates in
response to proximal management that changes herbaceous vegetation
structure is trivialwhen comparedwith conversion ofmillions of hectares
of rangelands to nonhabitat for grouse. In summary, if prairie-chicken
persistence is a conservation goal, a continuing focus on local conditions
has a low probability of success but also diverts limited resources from
addressing the driving sources of continued decline. While many in the
conservation community have acknowledged that landscape factors are
critical, it is time to act on these convictions if imperiled prairie grouse
are to recover.
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Lesser Prairie-Chicken Space Use in Relation
to Anthropogenic Structures
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ABSTRACT TheSouthernGreatPlainshasbeenalteredbyconversionofnativegrassland to row-cropagriculture,
which is considered the primary cause of declining lesser prairie-chicken (Tympanuchus pallidicinctus) populations.
However, recent analyses indicate that direct loss of grassland has slowed while lesser prairie-chicken populations
continue to decline, suggesting that remaining grasslands potentially suffer from degradation by various land uses
(e.g., increased anthropogenic disturbance). Understanding the spatial ecology of lesser prairie-chickens relative to
anthropogenic structures is important for conservation planning, habitat management, and infrastructure
mitigation. We investigated effects of proximity to anthropogenic structures on home range and nest placement
(second-order selection) and within home range space use (third-order selection) of radio-marked lesser prairie-
chickens (n¼ 285) at 2 scales of selection using resource utilization functions and resource selection functions.We
collected data from birds marked in theMixed-Grass Prairie and Short-Grass Prairie ecoregions of Kansas, USA,
from15March2013 to 14March 2016.Home range placement did not vary by region or season, and lesser prairie-
chickens placed home ranges farther from powerlines and roads than would be expected at random. As distance
increasedfrom0to3 kmawayfromroadsandpowerlines, therelativeprobabilityofhomerangeplacement increased
1.66 and 1.54 times, respectively.Distance to powerlinewas the singlemost consistent variable negatively affecting
nest placement.As the distance frompowerline increased from0 to 3 km, the relative probability of nest placement
increased 2.19 times.Distance to oil well did not influence placement of home ranges or nests.When pooled across
regions, lesser prairie-chickens exhibited behavioral avoidance of powerlines, roads, and oil wells within their home
range. Lesser prairie-chickens, on average, used space at greater intensities within their home range farther from
wells, powerlines, and roads than available. Across breeding season phases, we found no evidence of increased
behavioral avoidance of anthropogenic structures during the nesting or brooding phases compared to the lekking or
post-breedingphases.Withinhome range space use during the broodingphasewasnot related topowerlines,wells,
or roads. Our results indicate that avoidance of anthropogenic structures may result in functional habitat loss and
continued fragmentation of remaining grassland habitat. Reduction or elimination of anthropogenic development
inquality lesser prairie-chickenhabitat and concentratingnewdevelopment in already altered areas that are avoided
by lesser prairie-chickens and no longer considered available habitat may reduce continued habitat degradation
throughout the species’ range and aid in population persistence. � 2018 The Wildlife Society.

KEY WORDS anthropogenic, Kansas, lesser prairie-chicken, management, mitigation, Tympanuchus pallidicinctus.

Demand for domestic oil, natural gas, and wind energy
within the United States has spurred increased anthropo-
genic disturbance in the Great Plains, which can negatively
affect wildlife populations (Pruett et al. 2009a, Hagen et al.
2011, Allred et al. 2015). Development of energy
infrastructure can result in direct habitat loss from the
development footprint, behavioral responses to develop-
ment-related activities, or fragmentation by way of
infrastructure needed for exploration, development, or
extraction (Northrup and Wittemyer 2013, Hovick et al.
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2014, Winder et al. 2014). Infrastructure development can
cause direct mortalities from collisions with the structures
themselves or vehicles, exacerbate fragmentation by provid-
ing access to further development, and provide travel
corridors and perching sites for mammalian and avian
predators (Wolfe et al. 2007, Naugle et al. 2011, Northrup
and Wittemyer 2013, Allred et al. 2015).
The lesser prairie-chicken (Tympanuchus pallidicintus) is an

endemic prairie grouse that resides in the southern Great
Plains of Texas, New Mexico, Oklahoma, Kansas, and
Colorado, USA, and has experienced significant declines in
population size and occupied range during the last several
decades (Hagen et al. 2013, Boal and Haukos 2016). Range-
wide declines have been associated with the loss of habitat
quantity and quality resulting from conversion of native
prairie to cropland, energy development, invasive species,
and unmanaged grazing (Hagen et al. 2004, Boal and
Haukos 2016, Rodgers 2016, Van Pelt 2016). The lesser
prairie-chicken has been petitioned for protection under the
1973 Endangered Species Act twice since 1995 but remains
under review in response to a petition following a 2015
judicial ruling and subsequent removal of the species from
the Federal List of Endangered and Threatened Wildlife in
2016. Despite the species’ contentious legal status, threats to
population persistence continue with increasing pressure
from energy exploration and development, necessitating
continued investigation of anthropogenic effects on lesser
prairie-chicken populations.
In 2017, an estimated 88% of the remaining range-wide

population of lesser prairie-chickens occurs in the Sand
Sagebrush Prairie (SSPR), Short-Grass Prairie-Conserva-
tion Reserve Program Mosaic (SGPR), and Mixed-Grass
Prairie (MGPR) ecoregions of Kansas (McDonald et al.
2014). Strategies for protection of the lesser prairie-chicken
and its habitat are inherently complex because much of the
species’ range is rich with energy resources and widely used
for fossil fuel exploration and extraction (Hagen and Giesen
2005, Bartuszevige and Daniels 2016, Van Pelt 2016).
Research on multiple species of prairie grouse, including the
lesser prairie-chicken, has demonstrated that these species
are sensitive to anthropogenic disturbance on the landscape
(e.g., Hagen 2010, Hovick et al. 2014). Most research
investigating effects of anthropogenic disturbance on lesser
prairie-chicken ecology has focused outside of their core area
in the Sand Shinnery Oak Prairie (SOPR) ecoregion of
Texas and New Mexico (Grisham et al. 2014, Godar 2016,
Griffin 2016) and the southernmost portion of the MGPR
ecoregion inOklahoma (Pruett et al. 2009a,b; Dusang 2011).
Contemporary research of anthropogenic disturbance on
lesser prairie-chicken space use ecology is lacking in the core
area of their range in Kansas. Only one study, occurring in
the SSPR of southwest Kansas, has occurred in the lesser
prairie-chicken’s core area (Robel et al. 2004, Pitman et al.
2005, Hagen et al. 2011). Researchers have not investigated
the effects of anthropogenic disturbance on lesser prairie-
chicken ecology in either the northern portion of theMGPR
or the SGPR in south-central and northwest Kansas,
respectively, or investigated if these effects vary regionally.

Additionally, researchers have examined the apparent
avoidance of anthropogenic disturbance, but true avoidance,
based on behavioral observations, has not been quantified for
the genera, except in the congeneric populations of greater
prairie-chickens (Tympanuchus cupido; Winder et al. 2014,
Hovick et al. 2014, Bartuszevige and Daniels 2016).
Habitat, or “the resources and conditions present in an area

that produce occupancy—including survival and reproduc-
tion—by a given organism” (Hall et al. 1997:175), varies in
quality based on the accessibility of resources, whereby
selection is an active process in which individuals can assess
the quality of each habitat patch and are free to move to the
highest quality patch (Haukos and Zavaleta 2016). Initial
declines in lesser prairie-chicken populations were associated
with direct habitat loss from conversion of native prairie to
row-crop agriculture (Boal and Haukos 2016). However, for
the last 2 decades, direct loss of grassland in the northern
extent of the species range has been minimal (Ross et al.
2016, Spencer et al. 2017). Current lesser prairie-chicken
populations have continued to decline despite grassland
quantity remaining stable, suggesting that degradation of
remaining grassland habitat may be the culprit. If increased
anthropogenic development within the lesser prairie-chicken
range results in behavioral displacement, avoidance, or a
reduction in the probability of selection of otherwise quality
habitat, especially for nesting and brooding, then the
grassland habitat has either been degraded or functionally
lost (Robel et al. 2004). Pitman et al. (2005), for example,
estimated that in the SSPR of southwest Kansas anthropo-
genic features reduced their field site 53% from 13,380 ha of
available habitat to 7,114 ha through avoidance behavior.
Alternatively, if females select habitat near anthropogenic
structures (e.g., oil wells), which results in failed nests,
broods, or increased female mortality, then the habitat would
become an ecological trap (Aldridge and Boyce 2007).
Reduction in the availability or quality of grassland habitat
could have severe negative effects on reproduction, recruit-
ment, and population persistence, especially when coupled
with an already fragmented landscape. Relating the impact of
anthropogenic development on lesser prairie-chicken-habi-
tat relationships is vitally important to understanding
potential negative population consequences and directing
appropriate mitigation strategies for industrial development.
We assessed lesser prairie-chicken space use and nest site

selection to anthropogenic structures in the northern portion
of the MGPR and the SGPR in Kansas at 2 scales of
selection: second order (i.e., home range and nest placement)
and third order (i.e., differential space use within a home
range; Johnson 1980). Our specific objectives were to
quantify effects of anthropogenic structures on lesser prairie-
chicken home range placement and space use between
ecoregions for both 6-month seasons (i.e., breeding and
nonbreeding), and within breeding season phases (i.e.,
lekking, nesting, brooding, post-breeding); investigate the
influence of anthropogenic structures on nest-site selection;
and provide distances that may buffer effects of these
structures for use in development of future conservation and
mitigation strategies. We predicted lesser prairie-chickens
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would place home ranges, nests, and use space within their
home range farther from structures than available; females
would exhibit heightened avoidance of structures during the
nesting and brooding phases of the breeding season; and
lesser prairie-chicken home range placement and within
home range space use would vary between ecoregions, with
the magnitude of the effect of anthropogenic structures being
greater in south-central Kansas (more intact landscape) than
in northwest Kansas (fragmented landscape). Additionally,
we predicted that the influence of anthropogenic structures
would not differ between the 2 6-month breeding and
nonbreeding season because anthropogenic structures do not
change between seasons.

STUDY AREA

Our research was conducted from 15 March 2013 to 14
March 2015 in the SGPR (i.e., northwest Kansas) and
MGPR and SSPR ecoregions (i.e., south-central Kansas) of
Kansas, which supported approximately 88% of the range-
wide lesser prairie-chicken population in 2017 (McDonald
et al. 2017). We collected data during 2 6-month biological
seasons, the breeding season (15 Mar–15 Sep) and
nonbreeding season (16 Sep–14 Mar; Winder et al. 2017,
Robinson et al. 2017). We established study area boundaries

by creating minimum convex polygons around all very high
frequency (VHF) and satellite platform transmitting termi-
nal (SAT-PTT) locations generated from marked birds in
each area, excluding dispersal events (unidirectional move-
ments >5 km), using the minimum bounding geometry tool
in ArcGIS 10.2 (Environmental Systems Research Group
[ESRI], Redlands, CA, USA; Robinson et al. 2017). Each
study area was comprised of 2 field sites in each ecoregion.
The northwest Kansas study area was 1,714 km2 and
encompassed sites located in Gove and Logan counties
(Fig. 1). Research in the Gove County site was conducted
solely on private lands. Research in Logan County was
centered on The Smoky Valley Ranch owned and managed
by The Nature Conservancy and surrounding private lands.
The northwest study area was a mosaic of short-grass and

mixed-grass prairies, land enrolled in the Conservation
Reserve Program (CRP) with the United States Department
of Agriculture, and row-crop agriculture on silt-loam soils
(McDonald et al. 2014). Long-term average temperatures in
the study area ranged between �8.58C and 33.18C (High
Plains Regional Climate Center [HPRCC] 2017). Elevation
ranged from 733m to 961m (U.S. Geological Survey
[USGS] 2015). Long-term average annual precipitation in
the northwest study area ranged from 46.7 cm to 56.6 cm and

Figure 1. Study sites in northwest and south-central Kansas, USA, where we measured lesser prairie-chicken (LPC) space use, home range placement, and nest
site selection in relation to anthropogenic structures, 2013–2016. Study areas in Kansas included northwest, with 2 sites (Logan in Logan County and Gove in
Gove County), and south-central, with 2 sites (Red Hills in Kiowa and Comanche counties and Clark in Clark County).
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the average frost-free period ranged from 132 days to
168 days (Kansas State University [KSU] 2018, HPRCC
2018). During the study period, annual precipitation was
56.6 cm, 65.3 cm, and 53.6 cm for 2013, 2014, and 2015,
respectively. Annual temperatures ranged fromminimums of
�20.08C, �23.98C, and �20.68C to maximums of 41.78C,
38.38C, and 38.98C in 2013, 2014, and 2015, respectively
(HPRCC 2018). Dominant vegetation in the region
included blue grama (Bouteloua gracilis), hairy grama (B.
hirsuta), buffalograss (B. dactyloides), little bluestem (Schi-
zachyrium scoparium), sideoats grama (B. curtipendula), big
bluestem (Andropogon gerardii), Illinois bundleflower (Des-
manthus illinoensis), prairie sunflower (Helianthus petiolaris),
annual buckwheat (Eriogonum annum), sand milkweed
(Asclepias arenaria), nine-anther dalea (Dalea enneandra),
and western ragweed (Ambrosia psilostachya; Lauver et al.
1999). Some of the grass species originally planted within the
CRP fields included little bluestem, sideoats grama, big
bluestem, switchgrass (Panicum virgatum), blue grama,
buffalograss, and Indian grass (Sorghastrum nutans; Fields
et al. 2006). After original planting in the mid-late 1980s,
some CRP fields were interseeded with forbs in the
mid-1990s including white sweet clover (Melilotus alba),
yellow sweet clover (M. officinalis), Maximillian sunflower
(Helianthus maximiliani), Illinois bundleflower, purple
prairie clover (Dalea purpurea), and prairie coneflower
(Ratibida columnifera; Fields et al. 2006). Wheat,
sorghum, and corn were the major crops in the region.
Dominant fauna in northwest Kansas consisted of coyote
(Canis latrans), swift fox (Vulpes velox), striped skunk
(Mephitis mephitis), northern harrier (Circus cyaneus),
Swainson’s hawk (Buteo swainsoni), red-tailed hawk (Buteo
jamaicensis), ring-necked pheasant (Phasianus colchicus),
white-tailed deer (Odocoileus virginianus), and mule deer
(Odocoileus hemionus; Robinson et al. 2017). The dominant
land uses in this region were rotational and season-long
livestock grazing, row-crop agriculture, CRP, oil extraction,
electrical distribution, and rural towns.
The northwest Kansas landscape was comprised of 54.0%,

36.0%, and 7.4% grassland, crop, and CRP, respectively
(Robinson et al. 2018). The northwest Kansas site was
characterized as a fragmented grassland landscape (Robinson
et al. 2018). The density of anthropogenic structures in
northwest Kansas was 0.34 oil wells/km2, 0.31 km of
powerline/km2, and 0.43 km of road/km2, respectively.
The south-central Kansas study area was 1,203 km2 and

encompassed sites located on private lands in Kiowa,
Comanche, and Clark counties (Fig. 1). This area consisted
of mixed-grass prairie on loamy soils, with primary land uses
of livestock grazing, oil and gas extraction, and limited row-
crop agriculture in bottomland areas. Long-term average
temperatures ranged from �7.58C to 33.88C (HPRCC
2017). Elevation ranged from 515m to 703m (USGS 2015).
Long-term average annual precipitation in the south-central
study area ranged from 56.6 cm to 72.5 cm and the average
frost-free period ranged from 144 days to 225 days (KSU
2018, HPRCC 2018). During the study period, annual
precipitation was 72.4 cm, 63.2 cm, and 70.6 cm for 2013,

2014, and 2015, respectively. Annual temperatures ranged
from minimums of �18.98C, �22.28C, and �14.48C to
maximums of 42.28C, 38.98C, and 41.78C in 2013, 2014,
and 2015, respectively (HPRCC 2018). Dominant vegeta-
tion within the region included little bluestem, blue grama,
hairy grama, sideoats grama, buffalograss, sand dropseed
(Sporobolus cryptandrus), alkali sacaton (S. airoides), Louisiana
sagewort (Artemisia ludiviciana), annual sunflower (Helianthus
annuus), western ragweed, sand sagebrush, Russian thistle
(Salsola kali), kochia (Kochia scoparium), and eastern redcedar
(Juniperus virginiana; Lauver et al. 1999). Dominant fauna in
south-central Kansas consisted of coyote, striped skunk,
American badger (Taxidea taxus), northern harrier, red-tailed
hawk, ring-necked pheasant, andwhite-tailed deer (Robinson
et al. 2017).
The south-central Kansas landscape was comprised of

86.7%, 8.9%, and 2.2% grassland, crop, and CRP,
respectively. The south-central region of Kansas was
characterized by large intact tracts of native mixed-grass
prairie with minimal row-crop agriculture and was less
fragmented than northwest Kansas (Robinson et al. 2018).
The density of anthropogenic features in south-central
Kansas was 0.21 wells/km2, 0.29 km of powerline/km2, and
0.39 km of road/km2, respectively.

METHODS

Radio-Telemetry
We captured lesser prairie-chickens on leks sites during
spring (Mar–May) and fall (Sep–Oct) of 2013–2015 using
walk-in drift traps, rope-triggered drop-nets, and magnetic
drop-nets (Haukos et al. 1990, Silvy et al. 1990, Schroeder
and Braun 1991). We identified sex using the presence of
air-sacs, greater pinnae length in males, and tail feather color
(females have barred tail feathers and males have mainly
black tail feathers; Copelin 1963).
We marked female lesser prairie-chickens with either a

15-g bib-style VHF transmitter (A3960, Advanced Telem-
etry System, Isanti, MN, USA) or a rump-mounted 22-g
SAT-PTT global positioning system (GPS) transmitter
(Solar Argos-GPS PTT 100, Microwave Telemetry,
Columbia, MD, USA; Bedrosian and Craighead 2007,
Wegge et al. 2007). We opportunistically equipped male
lesser prairie-chickens with the remaining SAT-PTT
transmitters after females stopped attending leks in May.
We used male prairie-chicken data in nonbreeding season
analyses because home range size and space use behavior did
not differ between sexes (Robinson et al. 2018). We released
captured individuals within 20 minutes of initial capture
at the capture site. All capture and handling procedures
were approved by the Kansas State University Institutional
Animal Care and Use Committee (protocols 3241 and 3703)
and Kansas Department of Wildlife, Parks, and Tourism
scientific collection permit (SC-042-2013, SC-079-2014,
SC-001-2015, SC-014-2016).
We located lesser prairie-chickens equipped with VHF

transmitters 3–5 times/week and collected spatial locations
via triangulation (Cochran and Lord 1963). We triangulated
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individuals from 3–5 locations using a 3-element hand-held
Yagi antenna and either an Advanced Telemetry Systems
Receiver (R4000, R4500) or a Communications Systems 49
Receiver (R1000, Communications Specialists, Orange, CA,
USA). We took bearings of locations �15 degrees apart and
within 20 minutes to decrease error from bird movement.
We used Location of a Signal (LOAS; Ecological Software
Solutions LLC, Hegymagas, Hungary) to estimate the
Universal Transverse Mercator (UTM) location and error
polygon around the location of the individual. If individuals
could no longer be located because of dispersal from the study
area, we used a fixed-wing Cessna aircraft (Cessna, Wichita,
KS) to locate the lost individual. Birds outfitted with a SAT-
PTT transmitter recorded up to 10 GPS positions a day with
18-m accuracy between 0600 and 2200. We downloaded
points weekly from the Argos satellite system (CLSAmerica,
Largo, MD, USA) to obtain UTM locations, locate nests,
and find mortalities. We tracked marked lesser prairie-
chickens from date of capture until they emigrated from the
study area and we could no longer locate the lost individual,
the radio failed, or the animal died.

Breeding Season Phases
Lesser prairie-chicken space use varies depending on
the behavioral phase and season (Riley et al. 1994, Jamison
2000, Plumb 2015, Robinson 2015). Therefore, the
probability of interaction with and the magnitude of
influence from anthropogenic development on lesser
prairie-chicken space use likely varies and should be
investigated separately for each phase and season. During
the breeding season, we categorized behavioral phases for
each female using empirical data of reproductive status (e.g.,
lekking, nesting, brood rearing, post-breeding) to generate
biologically relevant estimates of space use rather than using
subjective calendar dates.
We defined lekking, the time when females were visiting

leks, as the time from capture or start of the breeding season
(15Mar) to the start of nest initiation and the time between a
failed nest and nest initiation of a renest attempt. We pooled
the nesting phase across all nest attempts and began at the
start of nest initiation until we determined the fate of the
nest. At this juncture, females could enter the brooding phase
if the nest was successful, enter back into the lekking phase
for another breeding attempt, or omit from further breeding
attempts and enter the post-breeding phase. Females that had
successful nests entered the brooding phase until we
determined the fate of the brood using brood flushes. If a
brood failed betweenbroodflushes,weused themediandate as
the transition from the brooding phase into the post-breeding
phase. We determined the end of the breeding season as the
average date of broodbreak up (15Sep). Females could end the
breeding season in either the brooding phase if the brood was
still with the female until the average broodbreak update, or in
the post-breeding phase if all other breeding attempts failed.

Spatial Analysis
Space use.—We collected spatial locations using VHF and

SAT-PTT transmitters at 2 different temporal resolutions:
3–5 locations/week for VHF and approximately 70

locations/week for SAT-PTT transmitters. Differences in
data resolutions required us to use separate methods of space
use estimation. We used a fixed-kernel density estimator
within the function kernelUD in the program adehabitatHR
(Calenge 2006) of the statistical program R (R Core
Development Team, Vienna, Austria) to estimate space use
for coarse temporal spatial data generated from VHF-
marked individuals. We used the dpik function in the
program KernSmooth (KernSmooth version 2.23-15,
https://cran.r-project.org/package=KernSmooth, accessed
29 June 2015) to select a direct plug-in bandwidth for
smoothing of the kernel estimation (Wand and Jones 1995).
We created utilization distributions (UD) for all marked
individuals that had �25 locations each for both breeding
and nonbreeding seasons (Pruett et al. 2009b). We did not
estimate VHF UDs for specific breeding season phases
because there were not enough locations collected within
each phase to meet the minimum location requirement.
We estimated space use of SAT-PTT-marked individuals

using the Brownian bridge movement model (BBMM;
Horne et al. 2007) with the BBMM function in the BBMM
package (Nielson et al. 2012) of the statistical program R.
The BBMM is a continuous-time stochastic model of
movement in which the probability of being in a specific
space at a given time is conditioned on starting and ending
locations, time elapsed between those 2 locations, error
associated with the transmitter, and mobility of the organism
(Horne et al. 2007). This methodology explicitly makes use
of auto-correlated telemetry data and is well suited for GPS
data (Bullard 1991, Walter et al. 2011). We limited the
sample to only females that had>90 locations (�10 days).We
removed from the dataset birds that did not meet the location
requirement.Wedid not use segments of the animal track that
had starting and ending locations with elapsed time between
them >2,880 minutes (>2 days) in the Brownian motion
variance calculation. We estimated the biotelemetry error as 1
standard deviation from the average linear error calculated
from a beacon test (5.7m; Nielson et al. 2012).
For both methods of estimation, we used only female

locations to estimate space use during the breeding season.
Females influence population demography because they take
sole parental care of the young and they were our focus
during the breeding season (Hagen et al. 2008). To
investigate nest site selection and female space use separately,
we removed all repeat nest locations from female space use
data during the breeding season so we would not bias the UD
(Hagen et al. 2011). We conducted a separate analysis
investigating the relationship between nest placement and
anthropogenic structures.
Space use centroids.—We defined space use centroids as the

geographic center of the 1% isopleth polygon of the BBMM
and kernel UDs.We choose the 1% percent isopleth polygon
because it represents the area of greatest concentration of use
within the UD (Winder et al. 2015). We generated isopleth
polygons for each estimated BBMM and kernel UD by
importing each bird’s UD into the Geospatial Modeling
Environment (Beyer 2012) and using the isopleth tool. We
then imported isopleth polygons into ArcGIS 10.2 and used
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the feature-to-point tool to estimate the center of gravity or
centroid of each 1% percent isopleth polygon created. If
multiple centroids were created for an individual UD because
of large-scale movements, dispersal, or different areas
selected within the home range as a result of behavioral
state, we defined each centroid as an independent location of
home range placement through time and used all created
centroids for analysis.
Space use predictors.—We hypothesized that 3 different

anthropogenic structures reported to negatively influence
lesser prairie-chicken home range placement and nest site
selection in other regions would influence lesser prairie-
chicken selection in our study areas: distance to oil and gas
wells (hereafter wells), distance to distribution powerlines
(hereafter powerlines), and distance to roads (county gravel
and paved; Pitman et al. 2005, Pruett et al. 2009b, Hagen
et al. 2011). We did not include ranch roads (i.e.,
unimproved 2-tracks) because these have relatively low
frequency of vehicle traffic. Additionally, we did not
differentiate between gravel and paved roads or distribution
and transmission lines because paved roads and transmission
lines occurred in low frequency within our study sites and
were not often encountered by marked lesser prairie-
chickens. We were unable to determine the power source
of all active wells on the landscape and therefore, did not
distinguish among power sources operating wells. We
included all roads (paved or gravel) and well pumping units
(electric or gas powered) in the analysis as either well or road
(Hagen et al. 2011). We collected active well and road layers
from the Kansas GIS and Data and Support Center (www.
kansasgis.org, accessed 9 Sep 2015). We obtained powerline
layers from the Kansas Corporation Commission (http://
www.kcc.state.ks.us/, accessed 16 Sep 2014).
Anthropogenic structures are likely spatially correlated

because development of a region would require a clustering of
basic infrastructure (e.g., roads and powerlines), especially for
oil and gas exploration and extraction. Variables exhibiting
multicollinearity can be problematic for coefficients in
regression modeling (Belsley et al. 1980). We tested for
multicollinearity among variables using condition indices
and variance decomposition rates, as described by Belsley
et al. (1980), where condition indices �30 coupled with �2
variables with variance decomposition proportions >50%
indicate collinearity issues. If variables were indicated as
being highly correlated, we chose the variable we felt had the
greatest biological meaning according to the current
knowledge of anthropogenic avoidance in published liter-
ature (Doherty et al. 2008). Further, when variables were
moderately correlated, we checked for stability and
consistency of regression coefficient estimates as we added
predictor variables to models. If a regression coefficient
switched signs when correlated variables were in the same
model, we removed one variable from the analysis if the other
was an important predictor (Doherty et al. 2008).
We were also interested in investigating regional and

season variation in the effects of our anthropogenic
predictors. We included 2 categorical variables for region
and season and an interaction term to determine if the effect

of the anthropogenic variables changed as a function of either
region (northwest or south-central), season (breeding or
nonbreeding), or both.

Statistical Analysis
Second-order selection.—We used a resource selection

framework (i.e., used [1] vs. available [0] study design) to
test the effects of distance to anthropogenic structures on
lesser prairie-chicken home range and nest placement on
the landscape (Boyce et al. 2002, Manly et al. 2002). We
considered the area within a 3-km buffer of home
range centroids and nests as the maximum perceived area
available in which a lesser prairie-chicken could place their
home range or nest. We selected 3 km as the area available
for home range and nest placement because the average
distance of non-dispersing lesser prairie-chickens who
traveled from initial marking to the last location generated
within either the 6-month breeding or nonbreeding season
was 2.78 km (95% CI¼ 2.13, 3.42). Additionally, the
average distance from lek of capture to nest location was
3.35 km (95% CI¼ 3.12, 3.58; R. T. Plumb, Kansas State
University, unpublished data). To reduce the effect of
landcover type on selection and isolate the effects of
anthropogenic structures, we generated cover type polygons
within all 3-km buffered areas for grassland and crop using
the Playa Lakes Joint Venture landcover classification layer
(McLachlan 2012). We then randomly distributed 3 times
the number of home range centroids in direct proportion to
the number of centroids witnessed in grassland (�93%) and
crop (�7%) cover types to generate an estimate of distances
to anthropogenic structures that would be available at
random (Northrup and Wittemyer 2013). Unlike home
range centroids, all nests were located within grassland cover
types. Therefore, we randomly distributed 3 times the
number of nest site locations only in grassland patches found
in the 3-km buffered areas. We did not evaluate the
influence of other landscape characteristics (e.g., landscape
composition, terrain ruggedness, microhabitat) because we
were interested in exploring only the spatial response of
lesser prairie-chickens to anthropogenic structures. In doing
so, we acknowledge that this approach is assuming that our
disturbance metrics were not confounded by other latent
sources of landscape heterogeneity. However, by using
general landcover categories (i.e., grassland, crop) to
constrain our placement of available locations, in relation
to witnessed locations, we accounted for coarser resolution
habitat selection, which allowed us to explicitly isolate
effects of anthropogenic structures.
As a result of using 3 times the number of available locations

compared to observed locations, our models were potentially
biased toward the larger sample of available locations.Weused
an importanceweight,whichgives fullweight toused locations
but a fractional weight proportional to the ratio of observed
locations to available locations (0.33) to reduced potential bias
with our larger available sample.Weighting effectively adjusts
the standard errors of the estimates and allows for traditional
inferences of standard errors and P values for coefficient
estimates (Aldridge and Boyce 2007, Carpenter et al. 2010).
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For home range placement analysis, we assigned variables
into 1 of 2 model categories: distance to anthropogenic
structures and regional or seasonal effects. We then created
models for each possible combination within each category
and ranked models using Akaike’s Information Criterion
corrected for small samples sizes (AICc; Burnham and
Anderson 2002). We carried over models that were equally
parsimonious (�2 DAICc) within each category to the next
hierarchy of model selection and allowed models to compete
across categories to test if the additional information
increased model fit (Doherty et al. 2008). For nests, we
created a set of models with each possible combination of
anthropogenic variables and a categorical variable for region
and ranked models using AICc (Burnham and Anderson
2002).We selected the model with the lowest AICc value and
greatest model weight (wi). We considered models with
DAICc �2 to be equally parsimonious. For both analyses, if
beta (b) coefficient estimates from the top model differed
from zero (95%CI did not overlap 0), then we considered the
variable to be influential. We estimated the relative
probability of home range and nest placement in relation
to the distance from each influential variable (0–3 km)
using the predict function and plotted the relative
probability of use curve while holding all other variables
at their mean.We conducted all resource selection functions
in Program R.
Third-order selection.—We measured differential space use

relative to anthropogenic structures within the home range of
each female marked with a SAT-PTT during the 6-month
breeding season and both males and females during the 6-
month nonbreeding season. During the breeding season, we
also estimated differential space use for each of the breeding
season phases. We did not use male prairie-chicken data
during the breeding season because of differential space use
behavior between sexes during the breeding season. We
combinedmale and female UDs because space use behavior is
similar between sexes during the nonbreeding season
(Robinson et al. 2017). We did not use UDs estimated
from VHF data in the third-order analysis because the
BBMM estimation creates a more representative estimate of
individual space use when compared to the kernel
method (Horne et al. 2007). If we monitored individual
lesser prairie-chickens in multiple seasons or years, we
considered each 6-month breeding or nonbreeding season
and breeding season phase to be independent for use of our
complete data set (Winder et al. 2014). We used UDs to
represent space use as a continuous, probabilistic variable.
We estimated the Brownian motion variance bs2

m

� �
, which is

related to the animal’s mobility, separately for each
individual.
The spatial extent of space use and availability of variables

of interest were defined by the 99% isopleth of the BBMM
UD boundary for each lesser prairie-chicken’s home range
(Kertson and Marzluff 2011, Winder et al. 2014). We
created a raster surface with 30-m2 cells within the UD,
where we assigned use values, bounded from 1 to 99, to each
cell based on the relative volume (height) of the UD for that
cell. We then loge transformed space use data to meet

assumptions of multiple linear regression models (Kertson
and Marzluff 2011). We used resource utilization functions
(Marzluff et al. 2004) in the RUF.fit package (Handcock
2007) for Program R to relate the effect that distance to
well, road, and powerline have on lesser prairie-chicken
within home range space use. Resource utilization functions
are based on relative space use, where the unit of study is the
individual utilization distribution. A resource utilization
function relates the intensity of use to the resources
available within the 99% isopleth on a cell-by-cell basis
in a multiple linear regression framework to obtain b
coefficients. These coefficients indicate the relative impor-
tance or influence of each variable to the variation in the
utilization distribution of each lesser prairie-chicken
(Marzluff et al. 2004, Kertson and Marzluff 2011). We
developed population inferences by calculating a mean
standardized b coefficient (b) for each predictor and pooled
across years for each 6-month seasonal period and breeding
season phase (Winder et al. 2014). We investigated regional
effects by pooling across seasons for each region specifically.
If the standardized coefficients differed from zero based on
the range of their 95% confidence intervals, we inferred that
the influence of that variable was either greater (þ) or less
(�) than expected compared to the availability of that
resource within the home range (Marzluff et al. 2004,
Winder et al. 2014).
Distance to anthropogenic structures.—We quantified dis-

tances of all estimated home range centroids to anthropo-
genic structures using the near tool in ArcMap 10.2. The
near tool measures the shortest linear distance between
locations and anthropogenic structures. Hagen et al. (2011)
indicated that distance metrics that are averaged across all
individuals may give spurious results because anthropogenic
structures are not ubiquitously distributed across the
landscape and, therefore, the distances may not produce a
true representation of avoidance. To characterize distances
for potential use in conservation planning and compare to
Hagen et al. (2011), we used the lower tenth percentile of the
distribution of observed distances because this represents
the portion of the study population that occurred closest to
the anthropogenic structures. Furthermore, the lower tenth
percentile is not too extreme to be subject to excessive
random variation in its estimation. We report all means with
their associated 95% confidence intervals unless otherwise
noted.

RESULTS

We captured 273 female and 341 male lesser prairie-chickens
in northwest and south-central Kansas during spring 2013,
2014, and 2015. We deployed 170 SAT-PTT transmitters
(female¼ 150, male¼ 20) and 115 VHF transmitters (all
female) on captured lesser prairie-chickens. Of the 150
females marked with SAT-PTT transmitters, we successfully
created 147 home range UDs during the 6-month breeding
season and 87 UDs during the 6-month nonbreeding season.
Within the 6-month breeding season, we created 138 UDs
during the lekking phase, 124 UDs during the nesting (initial
nests and re-nests) phase, 25 UDs during the brooding
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phase, and 65 UDs during the post-breeding phase. Using
UDs generated from VHF- and SAT-PTT-marked birds,
we estimated 764 home range centroids, 322 for northwest
Kansas and 442 for south-central Kansas. Pooled across
regions, we generated 359 home range centroids during
the breeding season and 405 during the nonbreeding
season. We located 235 lesser prairie-chicken nests
across all study sites (northwest n¼ 99, south-central
n¼ 136).
We calculated large variance decomposition proportions

between our distance to road (87%) and distance to powerline
(35%) variables as expected. However, the condition index
for these variables (4.0) did not meet the suggested threshold
(�30) to suggest collinearity problems (Belsley et al. 1980).
Therefore, for home range placement analysis, we retained
all hypothesized variables in both modeling frameworks.
However, for nest placement analysis, the addition of or
removal of other variables switched the coefficient sign of
distance to road, indicating its instability. Therefore, we
removed the distance to road metric from the nest placement
analysis.

Second-Order Selection
Home range placement.—Model evaluation of anthropo-

genic metrics indicated that distance to powerlines and
distance to roads were the most influential predictors of
home range placement and these variables composed the only
parsimonious model (DAICc� 2.0) with the greatest support
(wi¼ 0.74; Table 1). The top ranked model for regional and
seasonal effects was the null model (Table 1). Univariate
models for region and season were also parsimonious
(DAICc� 2.0); however, because the null model was the
top-ranked model and held the greatest model weight

(wi¼ 0.51), we did not include regional or seasonal effects in
our final model.
Lesser prairie-chickens placed home ranges farther from

roads (b¼ 0.00028, 95% CI¼ 0.00017, 0.00039) and
powerlines (b¼ 0.00031, 95% CI¼ 0.00021, 0.00042)
than would be expected at random. As distance increased
from 0 to 3 km away from roads, the relative probability of
home range placement increased 1.54 times (Fig. 2).
Similarly, as the distance from powerline increased from 0
to 3 km, the relative probability of home range placement
increased 1.66 times (Fig. 2). Distance to well was not
indicated as an important predictor of home range
placement.
Nest placement.—There was no single top ranked model in

the model set (Table 2). We made inference based on the top
4 models, all of which were parsimonious (DAICc� 2.0) and
had a combined model weight of 0.99. Distance to powerline
was the single most consistent variable and was in all of the
top models. Distance to well and region were not informative
predictors of lesser prairie-chicken nest placement (b¼
�0.00008, 95% CI¼�0.00027, 0.00012; b¼�0.37, 95%

Table 1. Rankings of models testing the influence of distance to
anthropogenic structures and categorical variables of region (northwest
and south-central) and season (breeding and nonbreeding) on lesser prairie-
chicken home range placement in Kansas, USA, 2013–2016.

Model DAICc
a Kb wi

c Devd

Linear metrics
Powerlineþroad 0.00 3 0.74 1,970.10
Powerlineþwellþroad 2.20 4 0.25 1,969.95
Powerline 10.00 2 0.01 1,995.59
Powerlineþwell 10.90 3 0.00 1,993.25
Road 19.60 2 0.00 2,004.26
Roadþwell 21.60 3 0.00 2,004.26
Well 74.40 2 0.00 2,112.18
Null 75.60 1 0.00 2,118.26

Categorical variables
Null 0.00 1 0.51 2,118.26
Region 2.00 2 0.19 2,118.26
Season 2.00 2 0.19 2,118.26
Regionþseason 4.00 3 0.07 2,118.26
Region�season 6.00 4 0.03 2,118.26
Regionþseasonþregion�season 6.00 4 0.03 2,118.26

a Difference in Akaike’s Information Criterion, corrected for a small
sample size.

b Number of parameters.
c Model weight.
d Deviance.

Figure 2. Relative probability of use curves depicting lesser prairie-chicken
home range placement (� 95% CI) in relation to the nearest powerline and
road in Kansas, USA, 2013–2016.
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CI¼�0.78, 0.035). Distance to powerline was the only
significant predictor of lesser prairie-chicken nest placement
with females placing nests farther from powerlines than
expected at random (b¼ 0.00046, 95% CI¼ 0.00031,
0.00062). As the distance from powerline increased from
0 to 3 km, the relative probability of nest placement increased
2.19 times (Fig. 3).
Third-order selection.—For data pooled across both regions

and seasons, all anthropogenic predictors were significant
(Fig. 4A). Lesser prairie-chickens, on average, used space at
greater intensities within their home range farther from wells
(�b¼ 0.08, 95% CI¼ 0.05, 0.17), powerlines (�b¼ 0.10, 95%
CI¼ 0.04, 0.16), and roads (�b¼ 0.11, 95% CI¼ 0.05, 0.17).
Within home range space use varied regionally. In

northwest Kansas, individuals exhibited behavioral avoid-
ance of powerlines (�b¼ 0.18, 95% CI¼ 0.10, 0.25; Fig. 4B),
whereas in south-central Kansas individuals avoided oil and
gas wells (�b¼ 0.12, 95% CI¼ 0.06, 0.17; Fig. 4C). Roads
were avoided in both regions (northwest �b¼ 0.11, 95%

CI¼ 0.04, 0.19; south-central �b¼ 0.11, 95% CI¼ 0.02,
0.20; Fig. 4B, C). Lesser prairie-chickens used space farther
from wells during the breeding (�b¼ 0.06, 95% CI¼ 0.01,
0.12; Fig. 4D) and nonbreeding seasons (�b¼ 0.10, 95%
CI¼ 0.02, 0.19; Fig. 4E). Lesser prairie-chickens used space
at greater intensities farther from powerlines (�b¼ 0.14, 95%
CI¼ 0.07, 0.22; Fig. 4D) than was available within their
home ranges during the breeding season but did not avoid
powerlines during the nonbreeding season. Inversely, roads
were not avoided during the breeding season but were
avoided during the nonbreeding season (�b¼ 0.21, 95%
CI¼ 0.09, 0.32; Fig. 4E).
We did not observe increases in avoidance behavior during

the nesting or brooding phases of the breeding season for
either northwest or south-central Kansas. Females in
northwest Kansas used space within their home range
farther from powerlines and roads during the lekking
(�b¼ 0.17, 95% CI¼ 0.08, 0.26; �b¼ 0.11, 95% CI¼ 0.02,
0.19) and nesting phases (�b¼ 0.26, 95% CI¼ 0.12, 0.39;
�b¼ 0.27, 95% CI¼ 0.14, 0.40) and only powerlines during
the post-breeding phase (�b¼ 0.08, 95% CI¼ 0.01, 0.16;
Fig. 5). Distance to well was not a significant predictor for
any of the breeding season phases in northwest Kansas. In
contrast, distance to well was the only significant predictor
for females in south-central Kansas. Females in south-central
Kansas avoided wells during the lekking phase only
(�b¼ 0.11, 95% CI¼ 0.02, 0.19; Fig. 5). No other predictors
affected space use in the other breeding season phases for
lesser prairie-chickens in south-central Kansas. Space use
during the brooding phase was not related to any
hypothesized predictors for either region, implying that
the lack of predictive ability is a result of prairie-chickens
using space in equal proportion to the resource availability
within their home range (Fig. 5).

Distances
Though not all linear distance predictors affected female
home range placement or within home range space use, the
lowest tenth percentile of home range centroids, as described
by Hagen et al. (2011), did suggest that lesser prairie-
chicken’s space use occurs at greater distances away from
roads (355m) and powerlines (587m) than would be
expected at random (183m, 216m; Table 3). Differences
between the tenth percentile distances of observed (467m)
and available locations (428m) for wells was negligible.
Additionally, regional differences in the tenth percentile
distances were negligible (Table 3).

DISCUSSION

Our study adds to the growing consensus that increased
anthropogenic disturbance and development in grasslands
negatively affects lesser prairie-chicken space use and results
in behavioral displacement. We found that lesser prairie-
chickens consistently avoided powerlines across all analyses,
avoidance of structures was exhibited across 2 scales of
selection, and within home range avoidance responses were
not elevated during the nesting and brooding phases of the
reproductive season compared to other phases. Although

Table 2. Rankings of models testing the influence of distance to
anthropogenic structures and categorical variables of region (northwest
and south-central) and season (breeding and nonbreeding) on lesser prairie-
chicken nest site selection in Kansas, USA, 2013–2016.

Model DAICc
a Kb wi

c Devd

Powerline 0.00 2 0.34 603.06
Powerlineþregion 0.10 3 0.32 600.20
Powerlineþwellþregion 1.30 4 0.18 599.50
Powerlineþwell 1.60 3 0.15 602.70
Well 22.90 2 0.00 640.09
Region 23.10 2 0.00 640.47
Wellþregion 24.90 3 0.00 640.09
Null 740.00 1 0.00 1,039.20

a Difference in Akaike’s Information Criterion, corrected for a small
sample size.

b Number of parameters.
c Model weight.
d Deviance.

Figure 3. Relative probability of use curve depicting lesser prairie-chicken
nest placement (� 95% CI) in relation to nearest powerline in Kansas, USA,
2013–2016.
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direct loss of grassland in the northern extent of the lesser
prairie-chicken range has been minimal during the last 2
decades, current populations have declined (Ross et al. 2016,
Spencer et al. 2017). Our results, combined with others
(Robel et al. 2004, Pitman et al. 2005, Pruett et al. 2009a,b,
Hagen et al. 2011, Hovick et al. 2014, Winder et al. 2015),
indicate that anthropogenic development, at a minimum,
degrades lesser prairie-chicken habitat and may result in

functional elimination of available habitat. Anthropogenic
development within remaining grassland patches further
exacerbates effects of previous habitat loss and fragmenta-
tion, which may be a proximate reason for continued
declines.
Powerlines are one of the few structures that have been a

consistent negative factor on the landscape for lesser prairie-
chickens and other species of prairie-grouse (Pitman et al.

Figure 4. Mean standardized b coefficients (� 95% CI) of lesser prairie-chicken resource utilization functions for all data pooled across region and season in
Kansas, USA (A), for northwest (B) and south-central Kansas (C) pooled across season, and for the breeding (15 Mar–15 Sep; C) and nonbreeding (16 Sep–
14 Mar; D) seasons pooled across region. Estimates represent all birds marked within each region and season regardless of fate. Asterisks denote a significant
response at the population level (�95% CI of �bs that do not overlap zero). A significant positive �b coefficient signifies behavioral avoidance and a significant
negative �b coefficient signifies behavioral attraction.
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2005, Pruett et al. 2009b, Hagen et al. 2011, Grisham et al.
2014, Hovick et al. 2014). Powerlines have been implicated
as obstructions to prairie grouse movement, nest site
selection, and general habitat use (Pitman et al. 2005,
Pruett et al. 2009b, Hagen et al. 2011, Grisham et al. 2014).
Our results corroborate previous investigations; lesser
prairie-chickens placed home ranges and nests farther
from powerlines than would be expected at random and
exhibited behavioral avoidance within their home ranges.
Further, minimum avoidance distance of powerlines (587m)
was reasonably similar to those observed by other studies on
lesser prairie-chickens (Pruett et al. 2009b, Hagen et al.
2011).
We posit that avoidance of powerlines may have been a

product of 3 different mechanisms: increased predation
attempts or perceived predation presence from raptors, a

general neophobic response to tall structures, or ultraviolet
discharges from the powerline. In prairie landscapes, perch
and wait raptors such as red-tailed hawks, Swainson’s hawks,
rough-legged hawks (B. lagopus), ferruginous hawks (B.
regalis), great horned owls (Bubo virginianus), and golden
eagles (Aquila chysaetos) use powerlines and other standing
structures for perching to scan for potential prey (Behney
et al. 2011, Boal 2016). These larger and less agile raptors
lack the flight skills necessary to successfully take lesser
prairie-chickens in the air. Their presence has been
documented as inciting a flushing response from prairie-
chickens but with little to no known success (Behney et al.
2011). Continued predation attempts from raptors using
powerline structures may explain why lesser prairie-chickens
place home ranges and use space within their home range
farther from powerlines than would be expected at random.

Figure 5. Mean standardized b coefficients (� 95% CI) for female lesser prairie-chicken resource utilization functions within each region (northwest and
south-central Kansas, USA, 2013–2016). Estimates are for each biological phase defined for the breeding season. Asterisks denote a significant response at the
population level (� 95% CI of �bs that do not overlap zero). A significant positive �b coefficient signifies behavioral avoidance and a significant negative �b
coefficient signifies behavioral attraction.

Table 3. Summary statistics representing the mean (�x), lower and upper 95% confidence intervals (L95%, U95%), and the maximum distance of the nearest
tenth percentile (10th%) of linear distances (m) between each anthropogenic structure and all observed and available home range centroids pooled across regions
(n¼ 764), in northwest (NW) Kansas, USA, (n¼ 322), and south-central (SC) Kansas (n¼ 442), USA, 2013–2016. Sample sizes for random locations were 3
times the number of observed locations.

Pooled NW Kansas SC Kansas

Feature type �x L95% U95% 10th % �x L95% U95% 10th % �x L95% U95% 10th %

Observed
Well 1,826 1,743 1,908 467 1,987 1,834 2,140 437 1,708 1,621 1,795 501
Powerline 2,218 2,131 2,304 587 1,879 1,768 1,989 591 2,465 2,344 2,585 584
Road 1,925 1,832 2,017 355 1,622 1,501 1,743 317 2,145 2,016 2,275 391

Available
Well 1,678 1,629 1,726 428 1,879 1,796 1,963 445 1,531 1,474 1,587 421
Powerline 1,512 1,462 1,562 216 1,344 1,274 1,414 208 1,634 1,565 1,703 237
Road 1,252 1,206 1,297 183 1,000 951 1,049 169 1,434 1,365 1,504 212
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A female lesser prairie-chicken that is tending a nest may be a
more susceptible target than a female that can move freely at
will and is not tied to a reproductive input (Hagen and
Giesen 2005, Behney et al. 2011). Adult female mortality
tends to peak during the nesting period (Patten et al. 2005,
Hagen et al. 2007, Wolfe et al. 2007, Plumb 2015). The
majority of breeding season losses are due to predation, with
roughly equal proportions attributed tomammals and raptors
(Haukos and Broda 1989, Holt 2012). Cause-specific
mortality results from this study indicated that the majority
of predation-related mortalities came from avian predators
and coincided with raptor migration peaks (46%; Plumb
2015). Increased susceptibility while nesting may explain
why our results indicated an elevated negative response
toward powerlines with the relative probability of nest
placement increasing as the distance from nearest powerline
increased.
Lesser prairie-chicken avoidance of powerlines may be a

result of neophobia, or an extreme fear or dislike for
something new (Walters et al. 2014). Lesser prairie-chickens
evolved in prairie landscapes that were mostly devoid of tall
natural structures such as trees, as a consequence of limited
rainfall and fire. However, as fire was removed from the
landscape, trees have begun to encroach into the grassland
ecosystem. Lesser prairie-chickens avoid trees such as eastern
redcedar (Juniperus virginiana) and honey mesquite (Prosopis
glandulos) across their range (Boggie et al. 2017, Lautenbach
et al. 2017). Our results, and others, provided clear evidence
that lesser prairie-chickens avoided tall anthropogenic
structures such as powerlines, poles, and frame towers
(Pitman et al. 2005, Hagen et al. 2011, Hovick et al. 2014,
Grisham et al. 2014).
Finally, avoidance of habitat near powerlines is a perplexing

behavior because the lines and pylons are neither an
impenetrable physical barrier nor always associated with
human traffic (Pruett et al. 2009b, Tyler et al. 2014).
Integrating information on visual function with the
characteristics of powerline function provides evidence
that avoidance may be linked with the ability of lesser
prairie-chickens to detect ultraviolet light (UV; Tyler et al.
2014). Ultraviolet discharges occur as standing corona along
cables and irregular flashes on insulators, with the discharge
spectrum (200–400 nm) below the lower limit of human
vision but within the visible range of birds, rodents, and
reindeer or caribou (Rangifer tarandus; Maruvada 2000,
Tyler et al. 2014). The ability for birds to see UV light
emanating from powerlines may explain the lesser prairies-
chickens avoidance rather than from physical or neophobic
pressures. Further, during dark periods of the day, retinal
sensitivity from lesser prairie-chickens could increase the
effects of UV light associated with powerlines because, in
darkness, lesser prairie-chickens may see powerlines not as
dim, passive structures but, rather, as lines of flickering light
stretching across the landscape (Tyler et al. 2014). This does
not explain avoidance during daylight periods or when lines
are not transmitting electricity but could be a classic example
of conditioning where the events are perceived as threatening
(Tyler et al. 2014). Unfortunately, potential avoidance

mechanisms are confounded with one another and are
difficult to tease apart. Regardless, the negative response seen
at the second- and third-order selection scales indicate that
powerlines reduce the available habitat perceived by lesser
prairie-chickens. Continued functional fragmentation of
remaining habitat patches from powerlines in already
fragmented landscapes may compound negative effects on
lesser prairie-chicken movement, habitat availability and
quality, and population connectivity.
Lesser prairie-chicken movements and home ranges

frequently intersect roads, suggesting that roads are more
permeable to lesser prairie-chickens than tall linear structures
such as powerlines (Pruett et al. 2009b, Hagen et al. 2011).
However, noise and disturbance associated with roads reduce
habitat use and nest site selection of prairie grouse species
(Lyon and Anderson 2003, Pitman et al. 2005, Hagen et al.
2011, Blickley et al. 2012). Our results indicate that lesser
prairie-chickens place home ranges farther from roads than
would be expected at random. Additionally, lesser prairie-
chickens also exhibited behavioral avoidance of roads within
their home range, supporting the hypothesis that disturbance
associated with roads functionally eliminates otherwise
available habitat. A novel finding from our study was the
instability of distance to road as a predictor for nest-site
placement. Previous research indicates nesting female lesser
prairie-chickens place nest sites farther from paved roads
than would be expected at random, even when vegetation
characteristics are similar near these edges (Pitman et al.
2005, Hagen et al. 2011). Paved roads were rare in both study
areas; only 23 km of 2-lane paved roads were within the
1,249-km2 area we considered available for nesting. The
limited exposure to paved roads may explain why distance to
road was not a stable predictor.
The southern Great Plains is increasingly relied upon to

produce energy for the country (Bartuszevige and Daniels
2016). Increased demand for domestic energy resources and
advancements in mineral extraction has spurred an expansion
in oil and gas development throughout the range of the lesser
prairie-chicken. Presence of oil and gas wells has been
documented as displacing multiple species of grouse through
structure avoidance (Hovick et al. 2014). Results from our
analysis indicated that the effect from wells varied among
scales of selection. At the second-order selection scale,
distance to well was not a significant predictor of home range
or nest placement. However, lesser prairie-chickens did
behaviorally avoid wells by disproportionately selecting areas
farther from wells than available within their home range.
Well density (number of wells/unit area) has successfully

been use to characterize the negative effects of energy
development on habitat use of mule deer (Odocoileus
hemionus), greater sage grouse (Centrocercus urophasianus),
and lesser prairie-chickens (Sawyer et al. 2006, Walker et al.
2007, Doherty et al. 2008, Hagen et al. 2011). For example,
the likelihood that greater sage grouse would use otherwise
available winter range was diminished by 10% with the
development of 1well/4 km2 (Doherty et al. 2008). We
predict that well density would be a superior metric to use in
future studies when compared to that of distance to well and
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that lesser prairie-chickens will place home ranges and nests
in areas with lower well density than available. Further,
research investigating well density should also investigate the
effect of well distribution and clustering to aid conservation
decisions on mitigating the effects of oil and gas develop-
ment.
Contrary to our prediction, we did not record heightened

within home range avoidance of anthropogenic structures
during critical nesting and brood-rearing phases. However,
at the home range and nest site selection scale, lesser prairie-
chickens exhibited heightened sensitivity when placing nests
compared to home range centroids; females were more than
twice as likely to place a nest 3 km from a powerline than
0 km, whereas the probability of home range placement
increased by only 65% over the same distance. There was no
measurable within home range avoidance of anthropogenic
structures during the brooding phase, which was inconsistent
with other breeding season phases.
Increased development of anthropogenic structures on the

landscape, especially in grassland cover types, could have
profound effects on population viability. Functional habitat
loss, especially for nesting, from increased development
could prove detrimental to demographic rates (Holloran
2005, Doherty et al. 2008). If females choose to use habitat
with increased structure densities for reproduction, such
decisions may lead to nest, brood, or female mortality greater
than natural variability and the grassland habitat would
become an ecological trap (Aldridge and Boyce 2007).
Furthermore, if displacement or a resulting ecological trap
affects productivity of the area, persistence of leks and the
occupancy of these patches may diminish over time and lead
to decreases in local populations (Hagen et al. 2011).
Reduction in habitat quality has been implicated as a

contemporary mechanism for continued decreases in lek
attendance, persistence, and associated population declines
(Haukos and Zavaleta 2016, Rodgers 2016). Our results
combined with others (Robel et al. 2004, Pitman et al. 2005,
Hagen et al. 2011, Grisham et al. 2014) demonstrate the
negative effects of anthropogenic development on home
range placement, nest site selection, and space use by lesser
prairie-chickens. Increasing evidence clearly supports the
contention that disturbance and encroachment from
anthropogenic structures continually degrade remaining
habitat fragments that support lesser prairie-chicken
populations.

MANAGEMENT IMPLICATIONS

Increasing buffer distances for distribution lines, secondary
roads, and oil and gas pads to>550m,>350m, and>450m,
respectively, would maximize effectiveness of mitigation
measures by management agencies. Grassland habitats
within approximately 3 km of home range centroids and
nest sites would benefit from protection from any initial or
further anthropogenic disturbances. Removing or burying
powerlines and decommissioning roads that penetrate
or border remaining grassland patches, will likely reduce
lesser prairie-chicken avoidance and increase habitat at
multiple scales. Decommissioning and reclaiming retired

well structures and pads may mitigate lesser prairie-chicken
avoidance, with the priority for well sites in intact grasslands.
If constructing anthropogenic structures in lesser prairie-
chicken habitat is necessary, efforts to reduce avoidance and
increase home range and nest placement may include
clustering structures together on the periphery of habitat
patches or near already compromised areas such as heavily
trafficked or paved roads, current standing structures, or
agricultural fields.
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A B S T R A C T

For millennia grasslands have provided a myriad of ecosystem services and have been coupled with human
resource use. The loss of 46% of grasslands worldwide necessitates the need for conservation that is spatially,
temporally, and socioeconomically strategic. In the Southern Great Plains of the United States, conversion of
native grasslands to cropland, woody encroachment, and establishment of vertical anthropogenic features have
made large intact grasslands rare for lesser prairie-chickens (Tympanuchus pallidicinctus). However, it remains
unclear how the spatial distribution of grasslands and anthropogenic features constrain populations and influ-
ence conservation. We estimated the distribution of lesser prairie-chickens using data from individuals marked
with GPS transmitters in Kansas and Colorado, USA, and empirically derived relationships with anthropogenic
structure densities and grassland composition. Our model suggested decreased probability of use in 2-km radius
(12.6 km2) landscapes that had greater than two vertical features, two oil wells, 8 km of county roads, and
0.15 km of major roads or transmission lines. Predicted probability of use was greatest in 5-km radius landscapes
that were 77% grassland. Based on our model predictions, ~10% of the current expected lesser prairie-chicken
distribution was available as habitat. We used our estimated species distribution to provide spatially explicit
prescriptions for CRP enrollment and tree removal in locations most likely to benefit lesser prairie-chickens.
Spatially incentivized CRP sign up has the potential to provide 4189 km2 of additional habitat and strategic
application of tree removal has the potential to restore 1154 km2. Tree removal and CRP enrollment are con-
servation tools that can align with landowner goals and are much more likely to be effective on privately owned
working lands.

1. Introduction

Conservation on working lands may require not only efforts to
protect remaining tracts of high biodiversity but efforts to strategically
apply management practices that simultaneously consider human well-

being and wildlife (Samson et al., 2004; Kareiva and Marvier, 2012).
Since the start of the Progressive Era>100 years ago, those that have
strived to protect wildlife and wild areas have disagreed on whether to
preserve by protecting and leaving areas alone, or by conserving
wildlife friendly habitat through human imposed management (Fox,
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1981; Miller et al., 2011). More recently, this discussion has evolved to
include ideas on land sparing verse land sharing and a “new con-
servation” that demonstrates human benefit to gain conservation suc-
cess through public approval (Miller et al., 2011; Kareiva and Marvier,
2012; Kremen, 2015). Such considerations are relevant for prairie-
grouse (Tympanuchus and Centrocercus spp.) management that occurs in
areas that are either privately owned or leased for agricultural pro-
duction (Ciuzio et al., 2013). To improve landowner participation,
slogans such as “what's good for the bird, is good for the herd” have
been developed to disseminate wildlife-friendly land management
practices to more widespread audiences (Wiklund, 2015). Outside of
efforts to preserve large remaining tracts of grassland, the “new con-
servation” approach may be the best, and only, foreseeable option in
the Great Plains of Kansas and Colorado, USA, where historical ecolo-
gical drivers that once maintained habitat for numerous grassland de-
pendent species have been greatly altered (Askins et al., 2007). Man-
agement that closely mimics site-specific historical ecological drivers is
likely the best option to manage for biodiversity in grasslands; however,
due to the extent of alterations and global change, more novel ap-
proaches to provide grassland on working lands may be beneficial. For
example, free-ranging bison (Bison bison) have been replaced by cattle
in fenced pastures, fire has largely been removed from the landscape,
woody species are encroaching, the climate is changing, and increased
food, fiber, and energy needs for growing human populations have
greatly changed the Great Plains since pre-European settlement
(Samson et al., 2004; Haukos and Boal, 2016).

It is estimated that grasslands have decreased 46% worldwide and
only 4.5% of grasslands are protected (Hoekstra et al., 2005). In the
Great Plains of North America, grasslands have decreased by an esti-
mated 70% (Samson et al., 2004). This is especially problematic for
grassland-dependent wildlife that need broad grassland availability to
cope with weather driven variation in habitat availability (Wiens, 1974,
Sala et al., 1998, Winter et al., 2005). Large grassland-dominated
landscapes available for lesser prairie-chicken (Tympanuchus pallidi-
cinctus) populations and other grassland birds have become rare due to
conversion of native grasslands to cropland, establishment of anthro-
pogenic features, and woody encroachment due to grassland manage-
ment practices (Hagen et al., 2011; Rodgers, 2016; Lautenbach et al.,
2017; Plumb et al., 2019).

Knowledge of how grassland composition (i.e., proportion of
grassland in a landscape) and anthropogenic feature densities constrain
the distribution of lesser prairie-chickens at multiple scales and among
years of variable climate are needed. It remains unclear what constrains
the distribution of lesser prairie-chickens and how available habitat is
distributed in Kansas and Colorado, which together support> 80% of
extant lesser prairie-chickens (McDonald et al., 2014). To fill knowl-
edge gaps, a machine-learning approach can provide spatially explicit
predictions of potential habitat of lesser prairie-chickens (Cutler et al.,
2007). Once an empirically derived species distribution is estimated,
the predicted distribution can be used to identify grassland strongholds
to be protected and areas within those strongholds that can be spatially
prioritized for conservation on working lands.

Two conservation actions that could increase habitat include tree
removal in south-central Kansas and conversion of cropland to per-
ennial grassland through the USDA Conservation Reserve Program
(CRP) in northwest Kansas and eastern Colorado (Lautenbach et al.,
2017; Sullins et al., 2018). For Tympanuchus spp., it is unlikely that a
universal management practice will benefit populations similarly across
their range, with a 40-cm annual precipitation gradient in our study
area from Kansas to Colorado (McNew et al., 2013; PRISM, 2016).
Therefore, we propose two distinct conservation practices that are
spatially dependent, but potentially capable of large-scale application
on working lands. Both conservation practices can be profitable for
producers in the lesser prairie-chicken range of Kansas and Colorado
where>95% of the species-occupied range is privately owned (Becerra
et al., 2016). However, tree removal and enrollment in CRP will only

benefit lesser prairie-chickens when surrounding landscapes can sup-
port sustainable populations. Conservation practices should be strate-
gically applied where they are most likely to reap benefits within large
grassland areas having limited anthropogenic structures (Winder et al.,
2015; Sullins et al., 2018; Plumb et al., 2019).

Merely protecting a grassland as a wildlife-friendly grassland is not
possible due to the dependence of the grassland itself, and its quality for
wildlife, on ecological drivers that have been greatly altered (Askins
et al., 2007). Alterations to ecological drivers (processes) that once
maintained quality grasslands in this area have led to declines and
distribution shifts in several grassland bird species (Peterjohn and
Sauer, 1999). For example, there is evidence that prairie-grouse
(Tympanuchus spp.), grasshopper sparrows (Ammodramus savannarum),
and Henslow's sparrows (A. henslowii) exhibit declining trends in tra-
ditional portions of their range but have increased in areas where
cropland has been converted to ungrazed grassland through the Con-
servation Reserve Program (CRP; Herkert, 1998, Johnsgard, 2001,
Rodgers and Hoffman, 2005). The benefit of CRP for these species is a
clear example, albeit by accident, of “new conservation” because the
program incentivizes landowners to take land out of agricultural pro-
duction. The financial benefit of CRP makes this a favorable tool for
wildlife conservation.

Tree removal is another management practice that can benefit both
cattle producer and prairie grouse by expanding grasslands that provide
cover for prairie grouse and forage for cattle (Lautenbach et al., 2017;
Severson et al., 2017). Deploying such management practices have
promise of being well received and implemented by producers; how-
ever, because of various environmental and abiotic constraints, and our
inability to preserve a pre-European settlement state at an appropriate
scale, most conservation benefits are site dependent and therefore, must
be spatially targeted (Samson et al., 2004; Ciuzio et al., 2013).

We provide an example of strategic conservation to target man-
agement practices on privately owned land that may benefit both
producer and lesser prairie-chickens alike. Our first objective was to
predict the distribution of lesser prairie-chicken habitat in Kansas and
Colorado based on grassland composition, tree occurrence, and an-
thropogenic feature density constraints. We used a Random Forest
model that incorporated locations from marked lesser prairie-chickens
and available locations to create spatially-explicit predictions of use
through the northern extent of the lesser prairie-chicken range. Our
second objective was to use the predicted distribution to identify lo-
cations at which tree removal and enrollment of cropland into the CRP
would have the greatest benefit to lesser prairie-chicken populations
(Lautenbach et al., 2017; Sullins et al., 2018).

2. Study area

Our study area encompassed the northern portion of the extant
lesser prairie-chicken distribution including portions of the Short-Grass
Prairie/CRP mosaic (SGP), Mixed-Grass Prairie (MGP), and Sand
Sagebrush Prairie Ecoregions (SSP; Fig. 1, McDonald et al., 2014). A
longitudinal annual precipitation gradient spanned from east (~69 cm)
to west (~37 cm) across the extent of Kansas into eastern Colorado with
a concomitant transition from mixed- to short-grass prairie (PRISM,
2016). Pockets of sand sagebrush (Artemisia filifolia) prairie were in-
terspersed on sandy soils, especially in the southwest portion of the
study area. Mosaics of CRP and row-crop agriculture were associated in
areas with arable soils. Most of the large remaining grasslands were
restricted to areas of poor or rocky soils and areas with rough terrain
that were unsuitable for cultivation (Spencer et al., 2017). Anthro-
pogenic development was present in the form of oil wells, transmission
lines, county roads, major roads, and other vertical features (e.g., cell
towers, windfarms, grain elevators, etc.). Within the study area, data
were collected at 6 study sites that varied in anthropogenic feature
densities including 3 in Colorado (Prowers/Baca, Cheyenne, Comanche
National Grasslands[NG]) and 3 in Kansas (Red Hills/Clark, Northwest,
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Cimarron NG; Fig. 1, Table S1, see supplemental material for further
description of each study site). Temperatures ranged from −26 to 43 °C
(extreme minimum and maximum temperature), with average daily
minimum and maximum temperatures of 5 °C and 21 °C, respectively,
during data collection (15 March 2013 to 15 March 2016; NOAA,
2016).

3. Methods

3.1. Capture and marking

We captured lesser prairie-chickens at all study sites on leks during
spring (March to mid-May) and uniquely marked individuals with
rump-mounted 22-g GPS (global positioning system) satellite PTT
transmitters (SAT-PTT; PTT-100, Microwave Technology, Columbia,
MD, USA, or North Star Science and Technology, King George, VA, USA;
Robinson et al., 2018) or a 15-g very-high-frequency transmitter at-
tached as a necklace with whip antennae down the middle of the back
(VHF; A3960, Advanced Telemetry System, Isanti, MN, USA). We al-
ternated attachment of GPS and VHF transmitters on every other bird
captured. The GPS transmitters had a spatial error of± 18m, which
was less than the 30-m×30-m (900m2) resolution pixels used in our
analyses. We limited VHF location data to those with error poly-
gons< 1000m2 (Robinson et al., 2018). Locations were recorded every

2 h during the day for GPS transmitters, with a 6-hour and 8-hour
nocturnal gap during summer and winter, respectively. We attached
VHF transmitters as a necklace with whip antennae down the middle of
the back and estimated diurnal locations four times per week using
triangulation and using Location of a Signal software to estimate error
polygons (Ecological Software Solutions LLC, Hegymagas, Hungary).

3.2. Landcover covariates

We obtained landcover type classifications at a 30-m×30-m re-
solution from the 2011 National Landcover database (NLCD) and a
shapefile identifying the distribution of Conservation Reserve Program
(CRP) grasslands in 2014 provided under agreement with the U.S.
Department of Agriculture, Farm Service Agency (Homer et al., 2015).
We created continuous rasters of grassland and shrubland composition
from the NLCD land cover classification using focal-point statistics in
ArcGIS 10.2. We created surfaces using multiple windows that esti-
mated grassland composition within 0.4 km–5 km to represent potential
scales of selection for lesser prairie-chickens. Throughout, we refer to
the scale used as the length of the radius (e.g., 5-km scale). We ex-
amined multiple scales because of the uncertainty of the scale at which
emergent and extrahierarchical properties of the landscape would best
predict lesser prairie-chicken occupancy (King, 1997). We bounded
scales assessed to be ≤5 km based on past lesser prairie-chicken

Fig. 1. Locations of the 6 study sites where lesser prairie-chickens were marked, captured, and monitored in Kansas and Colorado, USA, during 2013–2016 to
estimate species distribution using a Random Forests model relative to presumed occupied range of lesser prairie-chickens. Study sites were established by creating
minimum convex polygons from the subset of locations used by lesser prairie-chickens marked with GPS satellite transmitters then buffering the minimum convex
polygons with the average net displacement during dispersal (16.18 km) following Earl et al. (2016; A). Values range from 0 (yellow) to 1(dark blue) indicating the
relative probability of use by lesser prairie chickens and predict the extent of habitat based on grassland composition within 5 km and anthropogenic feature densities
within 2 km (B). The species distribution model encompasses 3 of 4 ecoregions used by the lesser prairie-chicken including the Short Grass Prairie/CRP mosaic
(Northwest study site), Mixed Grass Prairie (Red Hills study site), and Sand Sagebrush Prairie Ecoregions (Cimarron NG, Comanche NG, Prowers/Baca, and Cheyenne
study sites) as defined in McDonald et al. (2014). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this
article.)
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literature, which included demographic influences at the 3-km scale
and selection of nest sites within 4.8 km of capture lek (Giesen, 1994,
Ross et al., 2016a). We used the 0.4-km radius as a minimum scale
because it is less than estimates for habitat requirements in Haukos and
Zaveleta (2016).

3.3. Anthropogenic feature covariates

To estimate the distance to, and densities of, anthropogenic fea-
tures, we acquired shapefile layers of oil wells, transmission lines,
major roads, county roads, and cell phone towers (see Supplemental
Materials for sources of anthropogenic feature data). In ArcGIS 10.2, we
used the Euclidean distance tool to generate rasters depicting distance
to feature and focal statistics tool to estimate summed densities of
features within circular radii (0.5 km, 1 km, 2 km) of each pixel. The
range of radii was selected to encompass known avoidance distances
(~0.5–2 km) published in past literature (Pruett et al., 2009; Hagen
et al., 2011; Plumb et al., 2019).

3.4. Species distribution modeling and validation

Predicted species distribution.— To model species distribution
and potentially limit autocorrelation issues, we randomly selected two
used locations weekly from each marked bird (Segurado et al., 2006).
We then separated location data from GPS- and VHF-marked in-
dividuals to create a model training and independent validation data
samples, respectively. Study sites were delineated using minimum
convex polygons (MCP) around all marked bird locations. We then
buffered the MCP by the average net displacement distance (16.18 km)
to estimate the area available to all marked lesser prairie-chickens (Earl
et al., 2016). Average net displacement distance provides an estimate of
dispersal distance that is not based on circular movement but linear
distance away from initial capture location, which we used to infer
areas available to the lesser prairie-chickens at the population level
(Earl et al., 2016). We randomly generated one pseudo absence location
for each location used by lesser prairie-chickens throughout the esti-
mated available area and to account for the lack of true absence data;
the response variable was relative probability of use (Barbet-Massin
et al., 2012).

Lesser prairie-chicken occurrence was predicted using a Random
Forest method (package ‘randomForest’; Liaw and Wiener, 2002, R
Development Core, 2017). Random Forest is a classification and re-
gression tree method that uses bootstraps to handle over-fitting (Cutler
et al., 2007). We first assessed multicollinearity of all variables at
α=0.05 using a leave one out assessment. Then, the most influential
scales of variables were identified using a model improvement ratio
(MIR) based on predictions from a global model of all variables at all
scales that also included distance to anthropogenic feature (Evans et al.,
2011). Ranks were estimated using the mean decrease in out-of-bag
error standardized from 0 to 1. The scale (grassland composi-
tion=0.4–5-km radius circles, anthropogenic features= 0.5–2-km ra-
dius circles) achieving the greatest MIR was used in the final model for
each variable. Predictions of presence or absence were generated based
on majority votes across all trees using the final model. An occurrence
threshold was estimated following Jimenez-Valverde and Lobo (2007)
to identify the model output probability (0–1) where occurrence or non-
occurrence were most discrete and to identify potential habitat.

Validation.— We validated the model using VHF location data that
were not used to train the predictive model and collected concurrently
with GPS locations. Models were validated based on accuracy, specifi-
city, and sensitivity of the model in predicting presence or pseudoab-
sence of locations from the independent validation set. We also esti-
mated an area under the receiver operating characteristic curve to
evaluate the predictive power of the model (AUC; DeLong et al., 1988).

3.5. Spatial prioritization of tree removal

To identify priority areas where tree removal would most likely
restore lesser prairie-chicken habitat within the MGP, we defined po-
tential habitat from the Random Forest model using both grassland
composition and anthropogenic features. We used the threshold that
included the top 95% predicted values (values> 0.33) from VHF lo-
cations in the validation to incorporate a greater area for potential
conservation than obtained following Jimenez-Valverde and Lobo
(2007). We then derived a layer depicting tree densities from Falkowski
et al. (2017), following methods of Lautenbach et al. (2017; see
Supplemental Materials for tree canopy cover). Areas where predicted
habitat overlapped with tree densities> 2 per ha were most likely to be
restored as habitat through tree removal based on a habitat relationship
in Lautenbach et al. (2017). Last, we identified predicted habitat areas
affected by low (1–5%), medium (6–15%), and high (> 15%) canopy
coverage identified in Falkowski et al. (2017).

3.6. Spatial prioritization of CRP enrollment

To identify areas where applying CRP would most likely benefit
lesser prairie-chickens, we first predicted the distribution of habitat
using the occurrence threshold estimated from the Random Forest
model, based on avoidance of anthropogenic features (Jimenez-
Valverde and Lobo, 2007). Previous research indicated that CRP in
landscapes (4-km radius) with<56 cm of annual average precipitation
and> 30% grassland were most likely to be used by lesser prairie-
chickens (Sullins et al., 2018). We multiplied binary layers detailing
areas of predicted habitat, a layer indicating where landscapes
were>30% grassland, areas receiving< 56 cm of annual average
precipitation, and areas that were currently in CRP to indicate priority
areas for conservation as well as cropland as indicated from NLCD 2011
to indicate priority areas for enrollment (Homer et al., 2015). Priority
areas for conservation included CRP grasslands that provided habitat
for lesser prairie-chickens based on our model. Priority areas for en-
rollment were areas that were cropland but if enrolled as CRP would
likely provide habitat.

We then estimated the composition of priority enrollment and
conservation of CRP by tillage risk. To identify tillage risk, we used a
layer developed by Smith et al. (2016) that predicts areas of high and
low tillage risk based on soil, climate, and topography related variables.
We identified areas of low (0.00–0.32), medium (0.33–0.66), and high
(0.67–1.00) tillage risk for descriptive purposes.

4. Results

We randomly selected a subset of 9895 locations from 170 lesser
prairie-chickens marked with GPS satellite transmitters monitored from
2013 to 2016 to build our species distribution model. We sampled two
locations a week from an average of 29.16 (SD=36.35;
range=2–136) weeks for each individual. The model included only
locations from female lesser prairie-chickens from the Red Hills/Clark
and Northwest study sites; however, small sample sizes from study sites
in Colorado and Cimarron NG required the use of both male and female
individuals for analyses.

Grassland composition at the 5-km scale had the greatest model
variable importance (1.0) and was 38% more important than at the 4-
km scale (Figs. S1 and S2). For all anthropogenic features (county
roads, major roads, oil wells, transmission lines, and other vertical
features) densities estimated at the 2-km scale had the greatest model
variable importance with a mean importance of 0.28, which was 150%
greater than densities estimated at the 1-km scale. We used grassland
composition within 5 km and anthropogenic features within 2 km as
covariates in the final model to predict available habitat.

Grassland composition was 79% greater in model importance
compared to the next predictor in the final model. Peak relative
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probability of use occurred at ~77% grassland composition; similar to
the 76% mean of used locations (Fig. 2, Table 1). Having lower model
importance than grassland composition were densities of county roads,
vertical point features, transmission lines, and major roads in de-
creasing order of model importance (Fig. S2). Overall, the relative
probability of use decreased as cumulative densities of anthropogenic
features increased (Fig. 2). However, the raw predicted probability of
use increased from 0 to 5 km per 12.6 km2 of county roads then de-
clined sharply as densities increased beyond 5 km per 12.6 km2 and was
close to zero at densities> 10 km per 12.6 km2 (Fig. 2). When county
road densities surpassed a threshold of 8–10 km per 12.6 km2 area, it

indicated an urban environment based on visual observations.
In addition to the county road threshold of ~8 km/12.6 km2, all

other anthropogenic features displayed patterns of sharp decreases in
relative probability of use after surpassing a feature-specific density
(Fig. 2). Based on the raw probability distribution, the occupancy
threshold for vertical point feature densities occurred at ~2 vertical
features per 12.6 km2 (Fig. 2). A similar threshold was estimated for oil
wells with areas having> 2 oil wells per 12.6 km2 having 8 times lower
relative probability of use. The threshold for major roads and trans-
mission lines was achieved at 0.15 km per 12.6 km2; relative probability
of use decreased abruptly when surpassed.

Predicted species distribution.— The predicted relative prob-
ability of use output from the Random Forest model predicted a greater
area of lesser prairie-chicken habitat in the MGP than in the SGP or SSP
Ecoregions (Fig. 1; McDonald et al., 2014). An occurrence threshold for
the model was estimated at a model output probability of 0.60 for the
model incorporating both grassland composition and anthropogenic
structures and 0.70 for the model including only anthropogenic struc-
ture densities based on maximizing the sum of model sensitivity and
specificity (Jimenez-Valverde and Lobo, 2007).

The percentage of potential habitat (> 0.6 predicted occurrence
threshold) within the northern extent of presumed range of the lesser
prairie-chicken in Kansas and Colorado as delineated in McDonald et al.
(2014) was 16% (3099/14,790 km2) in the MGP Ecoregion, 9% (2613/
27,899 km2) in the SSP Ecoregion, and 8% (3671/43,641 km2) in the
SGP Ecoregion. In the SGP Ecoregion of northwest Kansas, optimal
habitat appears constrained to patches within 12 km of the Smoky Hill
River in Gove and Logan counties; northeast Finney County; and
northeast Wallace County. The model also predicted a substantial
amount of habitat in the western most extent of the SGP in Kiowa and
Cheyenne Counties of Colorado where a large expanse of undeveloped
sand sagebrush prairie occurs within what is technically delineated as
the SGP Ecoregion. Within the delineated SSP Ecoregion, predicted
habitat is largely clumped in the western extent as well. In the MGP of

Fig. 2. Partial dependence plots for all
grassland composition and anthropogenic
feature densities used to predict the dis-
tribution of lesser prairie-chickens in
Kansas and Colorado, USA, as depicted in
Fig. 1 based on data from 2013 to 2016. A
loess polynomial regression is plotted in as
a dashed grey line with 95% prediction in-
tervals highlighted in grey and the raw re-
lative probability of use distribution is
plotted as a blue line. (For interpretation of
the references to colour in this figure le-
gend, the reader is referred to the web
version of this article.)

Table 1
Mean and standard deviation of grassland composition as a proportion of a 5-
km radius scale and anthropogenic feature densities (2-km radius scale) esti-
mated at lesser prairie-chicken locations (n=9895) from 2013 to 2016, and
random locations (n=9895) distributed within dispersal range of Kansas and
Colorado, USA, and throughout the entire extent analyzed for the species dis-
tribution model. The units for linear features (roads and transmission lines) are
displayed as linear km densities within the 2 km (12.6 km2) of each location
while the vertical features (e.g., cell towers, large buildings, wind turbines, and
oil wells) are represented by the densities of individual features. Estimates for
the entire extent are based on the mean and variance of all pixel values esti-
mated using a moving window analysis within the study area.

Variables Used Random Entire extent

Mean SD Mean SD Mean SD

Grassland composition 0.76 0.18 0.55 0.26 0.51 0.27
Anthropogenic features
County roads (km/12.6 km2) 3.90 2.36 4.38 2.81 4.98 3.53
Major roads (km/12.6 km2) 0.09 0.39 0.31 0.70 0.34 0.73
Oil wells/12.6 km2 2.42 3.89 2.95 5.04 3.49 6.67
Transmission lines (km/
12.6 km2)

0.06 0.31 0.23 0.66 0.43 0.98

Vertical point features/12.6 km2 2.43 3.91 3.16 5.28 3.82 7.41
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Kansas and northern Oklahoma, habitat was more uniformly dis-
tributed (Fig. 1).

Validation.— We used subsampled VHF locations (2 locations per
week from 113 individuals) to validate our predictions (n=4043).
Model performance was good with an estimated accuracy of 84%. The
model correctly predicted 83% of VHF locations as habitat (sensitivity)
and 83% of pseudoabsences as nonhabitat (specificity). The area under
the receiver operating characteristics was 0.91 suggesting a fairly
strong dichotomy between predicted habitat and nonhabitat (DeLong
et al., 1988).

4.1. Spatial prioritization of tree removal

Based on our identification of areas with limited anthropogenic
influence and adequate grassland availability, we estimated that
1154 km2 of habitat for lesser prairie-chickens could be gained by tree
removal and an alteration of land management practices to prevent
further woody encroachment in the MGP of Kansas and northern
Oklahoma (Fig. 3). Of the potential habitat, 12% is affected by low
canopy cover (1–5%), 8% by medium canopy cover (6–15%), and 1%
by high canopy cover (> 15%). Priority areas for tree removal were
largely clustered to the eastern extent of the lesser prairie-chicken
range.

4.2. Spatial prioritization of CRP enrollment

Our model suggests that 1570 km2 of current CRP provides habitat
for lesser prairie-chickens and should remain CRP if lesser prairie-
chickens are a priority (Fig. 4). There were 4189 km2 of cropland that

reside in areas where enrollment would benefit lesser prairie-chickens.
However, based on our results, enrolling cropland into CRP would be
most beneficial when increasing grassland composition within 5-km to
approximately 80% in areas receiving< 56 cm of precipitation. Pre-
dicted effects of anthropogenic features resulted in a 7211 km2 decrease
in priority cropland for enrollment and 4312 km2 decrease in priority
areas to conserve CRP and highlights the importance of considering
anthropogenic feature densities. Our model highlighted areas on the
Lane, Ness, and Finney county lines in addition to areas near our study
sites.

The proportion of area that was predicted as high, medium, and low
risk for tillage varied among priority areas for enrollment and con-
servation. Priority areas for enrollment were 7%, 32%, and 61% of low,
medium, and high risk to tillage respectively. Priority areas to conserve
CRP were comprised of 25%, 48%, and 28% of low, medium, and high
risk respectively.

5. Discussion

We provide empirical evidence that can be used to preserve re-
maining grassland strongholds of low anthropogenic feature densities
as well as spatially target management practices that are likely to ac-
quire voluntary participation on working lands. Our model indicates
how the broad-scale availability of large grasslands unencumbered by
anthropogenic features is limited within the study area and likely im-
poses strong constraints on the distribution of grassland-obligate
wildlife; especially those requiring large spatial extents for populations
to persist (e.g., lesser prairie-chicken). We estimated the presence of
9383 km2 of available habitat (> 0.60 relative probability of use) for

Fig. 3. Predicted areas of low (1–5%), medium (6–15%), high (> 15%) tree canopy cover where tree removal is most likely to restore lesser prairie-chicken habitat in
Kansas and Colorado, USA, based on grassland composition within 5 km and anthropogenic feature densities (A). Areas having a high priority for tree removal were
the top 66% of predicted values from the Random Forests model and where tree densities were> 2 trees/ha (Falkowski et al., 2017, Lautenbach et al., 2017, B).
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lesser prairie-chickens in the study area. There is potential to increase
available habitat by 1154 and 4189 km2 (57%) through strategic re-
moval of trees and conversion of cropland to CRP grasslands. Area of
predicted habitat was greatest in the SGP ecoregion, followed by the
MGP and SSP ecoregions. However, the model likely overestimated the
amount of available habitat in the far western extent of the distribution
where short-grass prairie is largely contributing to the grassland com-
position of the model and may not provide habitat due to insufficient
vegetation structure (Giesen, 1994). In contrast, the area in the far
northwestern extent of the lesser prairie-chicken range is pre-
dominantly sand sagebrush prairie that is free of anthropogenic features
and may become more important for lesser prairie-chickens given cli-
mate change projections (Grisham et al., 2016). Based on our predic-
tions, it appears lesser prairie-chickens at current population abun-
dance are constrained to areas having> 70% grassland within a 5-km
radius (78.5 km2) and with minimal anthropogenic features (e.g., < 10
vertical features in 12.6 km2).

In the working landscapes of the Southern Great Plains, the need for
strategic conservation is critical (Samson et al., 2004). Future expected
increases in global food and energy needs may take a further toll on
biodiversity in this region. There has been much discussion on whether
approaches that would “spare” land parcels and allow for intensifica-
tion of production elsewhere or whether landscapes should be “shared”
to provide large areas that are marginal for both agriculture and bio-
diversity (Kremen, 2015). We did not explicitly test these ideas but the
optimization of lesser prairie-chicken habitat at 77% grassland, the
purported population increase following low intensity agriculture at the

turn of the century, and the underlying spatial variability in farming
suitability suggest that a combination of “sparing” and “sharing” stra-
tegies may be best (Kremen, 2015; Rodgers, 2016). Diet analyses have
also demonstrated the use of some crops and crop pests as foods (Sullins
et al., 2018). Our results and past literature highlight the utility of large
grassland areas adjacent to low intensity row crop agriculture for lesser
prairie-chickens. Our model does not account for the influence of dis-
persal on population persistence. Successful conservation will likely
need to consider how the cropland matrix, adjacent to, and within
grassland dominated landscapes facilitates successful dispersal. Having
a matrix that facilitates movement by grassland dependent wildlife
from one optimal habitat patch to another is likely important
(Simberloff, 1994; Kremen and Merenlender, 2018).

Grassland abundance in a landscape likely influences the occurrence
of lesser prairie-chickens both directly, as extrahierarchical boundaries,
and indirectly through emergent properties operating at finer scales
(King, 1997). Occurrence of lesser prairie-chickens is a product of the
finer scale availability of lekking, nesting, brooding, and nonbreeding
habitats that are properly abundant and configured to allow the es-
tablishment of home ranges and populations at subsequently broader
scales (Hagen et al., 2013; Winder et al., 2015; Robinson et al., 2018).
In addition to the spatial heterogeneity needed to satisfy all life-stage
needs, the vegetation structure requirement (e.g., 25–80 cm tall her-
baceous cover) must also be realized among dry and wet years in a
dynamic grassland ecosystem (Sala et al., 1988; Ross et al., 2016a; Ross
et al., 2016b). Habitat must also be abundant enough, and properly
configured when fragmented, for dispersal to facilitate demographic

Fig. 4. Predicted priority areas where current CRP grasslands (yellow) and cropland that could be enrolled in CRP (red) were most likely to be used by lesser prairie-
chickens in Kansas and Colorado, USA (A). Priority areas occur in locations having>30% native working grassland (light grey) within 4 km and where the top 30%
of values from a Random Forests model using only anthropogenic features occurred. Also, shown are areas that had> 60% native working grassland (dark grey)
within 4 km (B). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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and genetic rescue at even broader scales (Simberloff, 1994; Ross et al.,
2016a). Our estimate of optimal grassland area (77% of 78.5 km2

landscape) lies between the 49 km2 and 202 km2 estimates of habitat to
support a single lek and overall population respectively (Haukos and
Zaveleta, 2016). The estimate also falls within a range of scales at
which established CRP grasslands and prescribed grazing influence
lesser prairie-chicken occupancy (Hagen et al., 2016). Our predictions
are based on the landscape rather than a single contiguous patch of
grassland and suggest that landscapes that have limited vertical struc-
tures (e.g., oil wells, trees) and ≥60.5 km2 of grassland within a
78.5 km2 area would be optimal – assuming the grasslands are managed
properly.

5.1. Effects of anthropogenic feature densities

The presence of vertical structures at high densities can make a
landscape that would otherwise function as habitat unavailable to lesser
prairie-chickens (Hagen et al., 2011; Plumb et al., 2019). Lesser prairie-
chickens have evolved mechanisms to avoid vertical structures likely to
minimize risk of predation from perching raptors (Reinert, 1984;
Manzer and Hannon, 2005). Vertical structures avoided by lesser
prairie-chickens include trees, transmission lines, oil wells, wind tur-
bines, and cell phone towers (Pitman et al., 2005; Hagen et al., 2011;
Lautenbach et al., 2017; Plumb et al., 2019). The avoidance of tall
vertical features is not absolute and is largely contingent on the density
of features at a landscape scale, life-stage of individual birds, and may
be reduced if access to high-quality habitat outweighs the presence of
vertical features (Lautenbach et al., 2017, Plumb et al., 2019). For ex-
ample, lesser prairie-chickens avoid areas having>2 trees/ha at the
16-ha scale when nesting and areas having>8 trees/ha otherwise
(Lautenbach et al., 2017). Such constitutive relationships and interac-
tions among life stages likely drive the complex hierarchical system
from which population occupancy emerges. Although there is con-
siderable variation of the effect of anthropogenic features on lesser
prairie-chickens based on life-stage and landscapes in which they occur,
we provide evidence of thresholds where anthropogenic feature den-
sities may act as overall constraints.

The lack of avoidance of county roads suggests that they do not
affect lesser prairie-chicken occurrence at low densities (< 15 km per
12.6 km2). Locations of roads in upland areas may additionally be a
result of overlapping desirable conditions for road placement and lesser
prairie-chicken habitat. We expect this to partially be a function of
county roads being largely gravel surfaced and often occurred in upland
areas of relatively higher elevation that are more likely used by lesser
prairie-chickens (Lautenbach, 2015). Additionally, traffic volume on
certain roads may dictate avoidance more than presence of the road
itself (Blickley et al., 2012).

Although our reported avoidance density thresholds are specific for
lesser prairie-chickens, there are other grassland birds that avoid an-
thropogenic structures and exhibit area sensitivity (Ribic et al., 2009;
Ludlow et al., 2015; Londe et al., 2019). The area sensitivity of several
grassland songbirds likely make them more susceptible to the frag-
mentation effects of anthropogenic structures and infrastructure (Ribic
et al., 2009). Some grassland birds may not be negatively affected by
anthropogenic structures and more species-level information is needed
(Ludlow et al., 2015). However, our model predictions identify areas
where anthropogenic feature densities are minimal and due to the lesser
prairie-chicken's strong sensitivity to anthropogenic features may pro-
vide an estimate based on a worst case scenario for many grassland
birds.

5.2. Spatial prioritization of tree removal

To increase the amount of potential habitat for lesser prairie-
chickens, we identified strategic areas where tree removal, primarily
eastern red cedar (Juniperus virginiana), would have maximum benefits.

However, it is imperative that trees are not merely removed, then al-
lowed to return (estimated encroachment: +2.3% forest cover/year;
Briggs et al., 2002). We suggest that on-site tree removal follow
Lautenbach et al. (2017) and implementation of a prescribed fire
component following the mechanical removal of trees (Ortmann et al.,
1998). Additionally, lower canopy cover areas could be prioritized first
followed by medium and high percent canopy coverage areas to be cost
effective. Based on cost estimates in Lautenbach et al. (2017), it would
cost US$32.6 million to remove trees in priority areas in Kansas and
Colorado (more details in supplemental material). Tree removal in
predicted priority areas would likely benefit cattle producers by in-
creasing available forage and therefore may be more likely to be im-
plemented (Ciuzio et al., 2013; Severson et al., 2017).

5.3. Spatial prioritization of CRP enrollment

The underlying ability of CRP to benefit both producer and grass-
land dependent wildlife is likely the reason for its conservation im-
portance in areas> 95% privately owned (Johnson, 2005; Sullins et al.,
2018). To build on the underlying conservation importance of CRP on
working lands, current continuous CRP signup programs were devel-
oped that pay more per acre than traditional CRP signup (Stubbs,
2014). Increased payments are used to encourage further management
within CRP tracts to benefit pollinators, waterfowl, and upland game
birds by requiring interseeding with native forbs and desired native
grasses (North American Bird Conservation Initiative, 2015).

Although CRP can benefit wildlife, the future of CRP remains un-
certain and its ability to provide habitat for lesser prairie-chickens is
contingent on renewal of the program with each new Farm Bill and the
enrollment and reenrollment of CRP grasslands in contracts that typi-
cally span 10–15 years (Stubbs, 2014). Based on our model estimates of
1570 km2 of current CRP providing habitat for lesser prairie-chickens,
US$11.7 million annually in rental rates will conserve these areas for
lesser prairie-chickens in addition to providing several other ecological
services (Johnson, 2005; more details in supplemental material). Fi-
nancial support may be necessary to maintain conservation gains
achieved through CRP, as voluntary participation can decline when
financial incentives are removed (Mascia and Mills, 2018). Efforts to
connect CRP, or other forms of grassland restoration, with existing
community actions and social movements may be other options for
increasing participation on private lands (Kremen and Merenlender,
2018).

6. Conclusion

For grassland birds in the Great Plains, conservation on working
lands is the only feasible option to provide habitat at a relevantly broad
scale. Implementation of conservation practices that simultaneously
create wildlife habitat and improve human well-being will be the most
likely to positively affect wildlife populations (Samson et al., 2004;
Kareiva and Marvier, 2012). Broad scale (78.5 km2) grassland compo-
sition and anthropogenic feature densities appear to exert constraints
on the distribution of lesser prairie-chickens and likely other grassland-
obligate wildlife in our study area. The study area was>95% privately
owned and using tree removal and CRP at landscape scales may be the
best management options to improve habitat availability for lesser
prairie-chickens due to their likelihood of achieving voluntary partici-
pation (Lautenbach et al., 2017; Sullins et al., 2018). Comparing costs
of tree removal to CRP enrollment suggest that CRP enrollment may be
more cost efficient. However, lesser prairie-chickens use of habitat at a
landscape scale make tree removal and CRP enrollment not directly
comparable. Efforts to preserve remaining habitat matched with stra-
tegic management efforts that take into account human well-being have
the greatest potential to conserve lesser prairie-chickens and other
grassland-dependent wildlife on working lands.
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