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INTRODUCTION

The Nevada Greater SageGrouse Habitat Quantification Tool (HQT) Scientific Methods Document
(Scientific Methods Document) describes ascientific approach to quantify habitat function for greater
sagegrouse (Centrocercus urophasianusereafter sagegrouse) habitat in the State of Nevada. The HQT
can be used quantify habitat function for a range of purposes including evaluating outcomes of
conservation and development projects, and tracking anthropogenic and natural disturbances across the
landscape. The Nevada Conservation Credit System (Credit System) uses the HQT to determine credits
generated by conservation projects and debits generded by anthropogenic disturbances, target credit and
debit projects to the most beneficial locations for the sage-grouse, and track the contribution of the Credit
Systemto sage-grouse habitat and population goals over time.

This Scientific Methods Document includes a description of the attributes measured by the HQT,

methods for measuring those attribute s, and supporting rationale (e.g., peer-reviewed literature, gray
literature, expert opinion ) for w hy those specific attributes and methods were chosen.A scoring approach
to generate a single habitat function score based on the measurements for a specific site is also described,
and an example project is used to illustrate the application of the scoring approach.

Users and Uses

The primary audiences of Scientific Methods Document are the Credit System Administrator
(Administrator) and science contributors. The Administrator will use the methods document as the basis
for adaptive management of the HQT and will update this Scientific Methods Document as the H QT is
improved over time. Other stakeholders may use the Scientific Methods Document to understand the
scientific basis for the HQT and scientists and other experts may be asked to review the Scientific
Methods Document in order to provide recommended impr ovements to the HQT.

The HQT has been specifically designed for use in the Credit System. However, it could benefit other
sagegrouse conservation programs in the State of Nevada For example, the HQT could be used to target
investment of public or non -governmental organization funding for sage -grouse conservation unrelated
to the Credit System, and quantify the benefits of future conservation actions to sage-grouse.

Development Process

The HQT is based on a well-established and academically-supported framework, derived from the Stiver
et al. (2010) Habitat Assessment Framework and described within this document. The first release of the
HQT was prepared by Environmental Incentives, Inc. and EcoMetrix Solutions Group in 2014. The
Greater Sagegrouse Habitat Quantification Tool Scientific Methods Document developed for the

Colorado Habitat Exchange provided the basis for this document. Environmental Incentives convened a
group of local biologists and rangeland ecologists, the Technical Review Group (TRG), to revise the
methods, attributes and scoring curves to reflect the best available scientific understanding of sage-grouse
in Nevada.

HABITAT QUANTIFICAN TOOL SCIENTIFIETHODS DOCUMENT
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2.0 OVERVIEW OF THHABITAT QUANTIFICATN TOOL

The HQT is ascientific approach for assessing habitatfunction and conservation outcomes for greater
sagegrouse. The purpose of the HQT is to quantify habitat function for a given location with respect to
sage-grouse needs The HQT uses a set of measurements and methods, applied at multiple spatial scales,
to evaluate criteria related to sage-grouse habitat function .

2.1 HABITAT QUALITY &PECIES PERFORMANCE

Habitat represents a particular combination of resources (e.g., food, shelter, and water) and
environmental conditions that support survival and reproduction (Morrison e t al. 2006). Habitat can vary
in quality and therefore in its ability to support survival and reproduction over time  (i.e., function).
Inherent in the HQT approach is the assumption that there is a direct relationship between availability of
high quality h abitat and population resiliency. Conversely, poor quality habitat is assumed to result in

low survival and reproduction (Van Horne 1983), leading to poor population resiliency. Marginal habitat
may support some amount of occupancy by a species, but thesemarginal conditions may still result in

low survival or reproduction and uncertain resiliency, which will likely lead to population declines.

As with many ecological processes, habitat selection occurs at multiple spatial scales, with individuals

choosing to settle in a location by keying in to different features at different scales (Hilden 1965, Johnson

1980, Wiens et al. 1987, Wiens 1989, Orians and Wittenberger 1991, Fuhlendorf and Smeins 1996,

Fuhlendorf et al. 2002, Morrison et al. 2006). This appliesto vegetation in particular, as birds may first

perceive vegetation structure over a relatively large, landscape scale, and then settle across thedndscape

according to more fine-scale vegetation composition and other factors (Wiens et al. 1987)Addressing the

OUOUDPx Ol WUXxEUPEOWUEEOI UwUI 01 YEOUwWUOWEwWUxIT EPI Uzwl EEPUEU
efficient conservation and management (Johnson 1980)

2.2 ANTHROPOGENIC DISTURBANCES

In addition to vegetation structure and compositio n, research consistently indicates that greater sage
grouse select habitat based on the presence or absence of anthropogenic disturbancesearby or key
demographic rates may be influenced due to proximity to anthropogenic disturbances (e.g. decreased
nesting success due to change in predator community in proximity to powerlines) (see Appendix D for a
review of literature pertaining to the effects of anthropogenic disturbance on sage -grouse). The presence
of anthropogenic disturbances surrounding a site can reduce the integrity of the site itself as habitat|
even if the site has habitat characteristics beneficial to sagegrouse.3 T DU wl I I T EQwPUwOOOP OwE U wE
1 1 1 IR&sehrch suggests that theéndirect effects on sagegrouse are based on the proximity t o the
anthropogenic disturbance; as the distance from thedisturbance increases, the effect on sagegrouse
decreases (Manier et al. 2013)Additionally, the indirect effects of disturbances with higher levels of
human activity may be more significant than that of disturbances with lower levels of activity. The HQT
accountsfor the indirect effects associated with anthropogenic disturbance by applying sciertifically -
informed distance-decay curvesto sage-grouse habitat near disturbance when quantifying habitat
function.

HABITAT QUANTIFICAN TOOL SCIENTIFIETHODS DOCUMENT
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2.3 FRAMEWORK FOR QUANTFYING HABITAT FUNAON

The HQT was developed to account for habitat characteristics or attributes, both natural and

anthropogenic, which influence sage-grouse habitat selection across multiple scales. Thesdabitat

characteristics were based on different orders of selection (Johnson 1980, Stiver et al. 2010), which

represent four spatial scales at which habitat attributes influence where sage-grouse reside and obtain

resources necessay for survival and repro duction®. Johnson (1980:69) describes this hierarchical nature of

Ul 01 EUPOOWEUOW?EWUI O1 EUPOOWXxUOGEI UUwWPPOOWET woOi wi BT T 1 Uwo!
For example, habitat conditions at the site may be conducive to successfulbreeding and early brood -

rearing, but if suitable late brood -rearing habitat is not accessible within the landscape, the value of that

habitat is diminished or negligible. The HQT assessed habitat quality at four orders.

A Range-wide Scale (1st order): 1storder selection is described by the geographic range of the sage
grouse population in Nevada. An important objective at this scale is to evaluate the contribution of
changed habitat conditions resulting from site -level management actions toregional or statewide
habitat and population conservation goals.

A Landscape Scale (2nd order): 2n order selection determines the home range of a sagegrouse
population or subpopulation. The purpose of measuring attributes at this scale is to provide a means
of delineating the bestareas for conservation andidentifying where credit projects should be targeted
and development should be avoided.

A Local Scale (3rd order): Within their home range, sage-grouse select seasonal habitats according to
their life cycle needs. Factors that affect sagegrouse use of, and movement between, seasonal use
areas determine habitat quality at this scale. Attributes are measured at the 3@ order to inform and
incentivize management actions that meet the conservation goals prescribed at the 2nd order.

A Site Scale (4th order): At the 4t order, sage-grouse select for vegetation structure and composition
that provide for their daily needs, including forage and cover. Measurements at this scale focus on
vegetation attributes known to be meanin gful to sage-grouse, and in part, are identified as
components of structural habitat guidelines and are important in sage-grouse habitat selection
(Connelly et al. 2000, Connelly et al. 2003, Hagen et al. 200BLM 2013).

The use of multiple spatial scalesresults in a more ecologically comprehensive approach to broad-scale
siting of anthropogenic features and conservation decisionsin conjunction with site -basedassessments of
local environmental suitability conditions. Information provided at the respecti ve scales can be used
through either a top -down or a bottom -up manner. For example, using it in a top-down manner provides
for effective conservation planning and targeting; applying the information in a bottom -up manner
provides an essential perspective for understanding overall benefits and detriments to landscape

integrity over time (Figure 1).

167 DOT wUT T wUOIl UOws Ul Ol EUPOOZ wOEA WET ldh&ior inUthis tbntekt eterim Ul OEUD OT wl ¢
applied broadly to describe the four geographic scales at which sage-grouse occur, are organized into populations

and use habitat (per Johnson 1980, Connelly et al 2003, Stiver et al 2010). These four scales also aspond to scales at

which sage-grouse policy and management are typically implemented (Stiver et al. 2010). Throughout this document,

orders of selection will be identified by their descriptive terms (e.g., site scale, local scale, landscape scale).

HABITAT QUANTIFICAN TOOL SCIENTIFIETHODS DOCUMENT
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HABITAT QUANTIFICATN FRAMEWORK
Evaluate Target actions to Inform actions by Measure habitat
conftributions to the landscape assessing local conditions
overallspecies 1 context resulting from
habitat and actions

population goals

1¢t Order:

Range-Wide
Scale

2nd Order:

Landscape
Scale

3d Order: 4t Order:

Local Scale Site Scale

Habitat Function & Functional Acres

Spatial Tracking of credit and debit sites in special
fracking units (WAFWA Zones, BSUs & PMUs)

Meadow Habitat

Management Importance (Core, Priority, General)

Anthropogenic Disturbance

Habitat Suitability Index

Distance to Lek (Breeding Habitat)

Distance to Late Brood Redaring (Breeding Habitat)

Breeding habitat: sagebrush cover; total shrub
cover; perennial forb cover, forb species richness,
invasive annual grass cover

Late Brood-Rearing habitat: perennial grass cover,
perennial forb cover, forb species richness, invasive
annual grass cover, distance to sagebrush cover
Winter habitat: sagebrush height, sagebrush cover

Figure 1: Use of multiple spatial scales for quantifying habitat function for greater sage -grouse
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2.4 FUNCTIONAL ACRE APRROACH

The HQT measures the quantity and quality of habitat at a site for sagegrouse in terms of functional
acres.Habitat function refers to the quality of the habitat for meeting life history requirements
(reproduction, recruitment and survival) for greater sage -grouse at multiple scales (site, local and
landscape), and includes biotic and abiotic factors as well as the direct and indirect effects of
anthropogenic disturbances on and surrounding the site .

Functional acres are a product of the site-scale habitat function, the local-scalehabitat function , and the
area assessedLandscape-scaleattributes are measured to provide information for targeting management
actions on the landscape they are not a component of the functional acre calculation for a site. They are
incorporated into the quantification of credits and debits through the mitigation ratio defined in the
Credit System Manual

2.4.1 SEASONAL HABITAT TY PES

Different vegetation structure and composition is required for different seasonal periods of habitat use.
Therefore, different criteria are measured for different seasonal habitat types essential to the saggrouse
lifecycle. The HQT focuses on three seasonal periods and their habitat associationsbreeding, late brood-
rearing, and winter habitat 2. The HQT calculates a unique habitat functi on for each seasonal habitat type
for every area of habitat assessed.

A Breeding: The breeding season includes habitats associated with the prenesting, nesting and very
early brood-rearing season (approximately mid -March ¢ June).

A Late Brood-Rearing: The late brood-rearing season includes habitats associatedvith mesic forb
availability in late summer for brood-rearing femalesand broods, males, and unsuccessful females
(approximately July + September).

A Winter: the winter season includes habitats that are almost exclusively sagebrush dominated
(November ¢+ mid -March) (Connelly et al. 2011c).

2.4.2 BENEFITS OF THE FUNCTIONAL ACRE APPROACH

The functional acre approach has several advantages.

A Establishes a common currency . Functional acres serve as the basis of the currency of theCredit
System: credits. Functional acres account for the quantity and quality of the habitat at multiple spatial
scales. The integration of habitat quantity and quality allows for direct ¢ omparison of detriments and
benefits, which provides a clearer understanding of whether or not conservation goals are being met
(McKenney and Kiesecker 2010, Gardner et al. 2013)A common currency allows for standardization
in the calculation of credits and debits, which affords the opportunity to conduct mitigation
consistently across projects, land ownership and jurisdictional boundaries. It also provides a common
language and metric for mitigation across agencies and industries, while striving to be res ponsive to
new science as it emerges.

2 There are many citations outlining these seasons, summarized by Hagen et al. (2007) and Connelly et al. (2011c),
and it is not the goal of this document to conduct an exhaustive review of the sage-grouse habitat use nomenclature.
The HQT does not consider transitional periods where habitat selection is less uniform (Connelly et al. 2000).

HABITAT QUANTIFICAN TOOL SCIENTIFIETHODS DOCUMENT
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A Provides full accounting of impacts . Functional acres account for both direct and indirect effects of
anthropogenic disturbance. Accounting for indirect effects provides a more accurate representation of
the full biolo gical impact of a disturbance on sage-grouse. It also provides a strong incentive for
targeting debits and credits to the most appropriate places on the landscape, clustering development
where it will have the least species impact and focusing conservation efforts where they will have the
greatest benefit.

A Focuses on outcomes Rather than rewarding the completion of management actions or practices that
may or may not succeed, theCredit System focuses the activities of developers, ranchers and
conservationists on what matters most to the sagegrouse t the resulting habitat outcomes of the
practices. Paying for outcomes (i.e., effectiveness)rather than practices, (i.e., implementation) has
been shown to achieve more conservation per dollar spent than paying for management practices
(Just and Antle 1990, Antle et al. 2003)The outcomes-based functional acre approach of the HQT
enables theCredit System to provide strong incentives to achieve habitat benefits at the multiple
scalesrelevant to sagegrouse.

A Tracks the contribution of the Credit System to species habitat and population goals in Nevada
over time. The use of functional acres allows for a simple metric to measure the overall performance
of the Credit System, which aims to provide net benefit of functional acres in Nevada to sagegrouse
in response to anthropogenic disturbance.

HABITAT QUANTIFICAN TOOL SCIENTIFIETHODS DOCUMENT
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HABITAT QUANTIFIBTION METHODS AND ATTRIBUTES

This section describes the attributes measured by the HQT at eactof the four orders of selection (i.e.,
range-wide, land scape, local and sitescales)to quantify habitat function and functional acres. Habitat
function and functional acres can be quantified using the HQT for multiple purposes, including:

A Ata point in time to understand the current condition of an area for greater sage-grouse.

A At multiple points in time for the same areato quantify changes in habitat function and
functional acres to sagegrouse habitat.

A To calculate credits and debits associated with credit and debit projects in the Credit System. In
order to calculate credits and debits, credit and debit baseline functional acres must be
calculated as defined in the Credit System ManualCredits and debits represent functional acre
difference relative to baseline functional acres, multiplied by a mitigation ratio based in part on
attri butes measuredby the HQT at the landscapescale.

3.0.1 Project Area & Map Units

Habitat function should be quantified over a discrete areawhen calculating functional acres. Thus, the
project area must be clearly defined. When quantifying habitat function for a conservation project (e.g., a
credit project), the project area should include all habitats within the exterior boundaries of the project.
When quantifying the direct and indirect effects of anthropogenic disturbance on habitat function (e.g., a
debit project), the project area must include all habitats directly or indirectly affected by the disturbance.
Indirect effects associated with anthropogenic disturbance are discussed inSection 3.3.1 Anthropogenic
Disturbance

To facilitate the habitat assessment, the project area is divided into map units (Figure 2). Map units are
sub-divisions of the project areabased on unique vegetation communities and vegetation structure . Map
units are delineated based on variation in habitat attributes assessed by the HQT, such as sagebrush
canopy cover, forb abundance and distanceto sagebrush cover.Guidance for delineating map units
within a credit or debit site is provided in the" Ul ED U w2 a U U I. Qlatribltetazelneas e E 1
individually for each map unit and all map units are scored separately. Map Unit 1 of an example credit
project shown below will be assessed throughout this section to illustrate the scoring approach.

Example Credit Project

5 Legend

i D Credit Project Area
: ] Map Units

0 0.125 0.25 0.5 Kilometers

Figure 2. Map units delineated within the project area for an example credit project
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3.0.2 Habitat Function & Functional Acres

The HQT generates locatscalehabitat function and site-scale habitat function for each seasonal habitat
type. The product of the local-scale habitat function and site-scale habitat function for each seasonal
habitat type determines overall habitat function for each seasonal habitat type for a map unit. The overall
habitat function for each seasonal habitat type is multiplied by the acreage of the map unit to produce a
functional acre value for each seasonal habitat type.Table 1 provides an example calculation of functional
acres for Map Unit 1 of the example credit project.

Table 1: Example calculation of functional acres for a single map unit

LOCALSCALE  SITE-SCALE OVERALL

’ Aﬁ;ﬁi?%;E HABITAT HABITAT HABITAT  ACRES FU%TR'EOSNAL
FUNCTION FUNCTION FUNCTION
Breeding 56% 61% 34% 17 5.9
Late Brood - 56% 70% 40% 17 6.7
Rearing
Winter 56% 64% 36% 17 6.1

Seasonal HabitatTypes

The HQT focuses on three seasonal habitat types: breeding, latéorood rearing, and winter habitat. The
scoring process is repeated for each seasonal habitat type considered by the HQT. Attributes must be
measured during the permissible window for fi eld data collection, except for attributes only used to score
winter habitat which can be measured at any time, to ensure that habitat function and functional acres are
quantified correctly.

Landscape Scale Attributes

Landscape-scale attributes are measued to provide information for targeting management actions on the
landscape; they are not a component of the functional acre calculation for a site. They are incorporated
into the quantification of credits and debits through the mitigation r atio defined in the Credit System
Manual (seeSection 2.2.3 Mitigation Ratjo

3.0.3 Credits & Debits

To calculate credits or debits, credit or debit baseline functional acres are calculated as defined in the
Credit System Manual (see Section2.3.4: Calculating Credit BeelineHabitat Functionand Section2.5.4:
Calculating Debit Baselinelabitat Functionin the Credit System Manualor credit and debit projects
respectively). Credits and debits are calculated from the difference between post-project functional acres
(i.e., functional acres present after the debit or credit project is implemented) and the credit or debit
baseline functional acres, respectively. A mitigation ratio is applied to the difference in functional acres

for each map unit based in part on attri butes measured at the landscapescale (se€Section 2.2.2: Mitigation
and Proximity Ratiosn the Credit System Manugl See theCredit System ManuafSection 2.2: Habitat
Quantification and Credit and Debit Calculatipfor more information on calculating ¢ redits and debits.

The following sections describe the attributes measured at each scale, the rationat for the attributes
selected, the methods for measuring each attribute, and the process for translating attribute
measurements into scores that are used to calculate habitat function and functional acres.An example
map unit will be used to illustrate the process. For a complete, stepby-step description of the scoring
process used by the HQT, please seethé Ul EPUUw2a U0l Ow4 Ul Uz Uw&UDPEI
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1STORDER: RANGEWIDESCALE

1¢t Order:
Range-Wide
Scale

Spatial Tracking of credit and debit sites in
special tracking units (WAFWA Zones, BSUs &
PMUs)

-~

2nd Order:
Landscape
Scale

3rd Order:
LocalScale

4t Order:
Site Scale

Habitat Function & Functional Acres
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3.1 RANGE-WIDE SCALE(1STORDER)

Geographic Scope

37T 1T w" Ul EDPOw2aul0l Oz V0wl 1 OI
mapped Biologically Significant Units (BSU) ,

which is shown in Figure 3 and was developed by
the Nevada Department of Wildlife. Documented
changes to theestimated range will be tracked and
incorporated into the HQT over time through the
Credit System Management System described in
the Credit System Manual

NV Counties
D Biologically S;gnmsam Units
fomt
e Mot it

oy [ — A
W :"‘" 0 25 SOA
. Dimets s Soirces: Exri Gelorme. L Miles P noss

Spatial Tracking

The Credit System tracks the location of credit
and debit sites in spatial tracking units.

Spatial tracking units include Nevada
Department of Wildlife P opulation
Management Units (PMU), Nevada
Biologically Significant Unites (BSU) and
Western Association of Fish and Wildlife
Agencies Management Zones (WAFWA
Zones). PMUs are used to understand the ] 4
functional acre change to each population, [] wAFWA Management Zones
BSUs are used tounderstand the functional % :;";‘:V:B;S: 7
acre change to connected regional Eh
populations, and WAFWA Zones are used to i
understand the functional acre change to

populations connected through dispersal — i A’ *
(Figure 4). N |

Figure 4. WAFWA Management Zones, Nevada Biological Significant
Units and NDOW Population Management Units
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Habitat Function & Functional Acres

2" Order: Landscape Scale

Aftributes assessed at the landscape scale
provide information for targeting

management actions on the landscape
based on management categories within
the state and the disproportional significant
value of meadow habitat for each
population.

1. Management Category Importance
2. Meadow Habitat
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