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I. PREFACE 

The Thurston County Prairie Habitat Assessment Methodology (Methodology) is a tool to help 

standardize an approach for mitigating impacts to prairie ecosystems1 through Thurston County’s 

(County) Critical Areas Ordinance (CAO). The Methodology includes a Protocol Document (Protocol) 

defining the procedures for assessing prairie debits and credits, Model Documentation describing how 

prairie impacts and improvements are quantified, and a Procedure Manual that provides guidance on 

running the model for a particular site. This document is the Model Documentation. 

The Methodology uses the Species and Habitat Asset and Risk Prioritization (SHARP) Model to quantify 

impacts from permitted actions and benefits associated with mitigation actions. This publication 

documents the assumptions, background, equations, and indicators used by the Thurston County Prairie 

Habitat Assessment Methodology Version 1.0 of the SHARP Model.  

II. INTRODUCTION 

The Species and Habitat Asset and Risk Prioritization (SHARP) Model incorporates the best available 

science on plant and animal species biology and ecosystem function to produce an estimate of the 

number of weighted acres of “Potentially Suitable Habitat” or “Potentially Affected Habitat.” These 

numbers represent both the area and quality of prairie ecosystem being impacted or conserved on 

project sites in Thurston County. Potentially Affected Habitat is quantified into “debits” and Potentially 

Suitable Habitat is quantified into “credits” based on the Protocol. Refer to the Protocol for descriptions 

of the rules, processes, and decisions for quantifying debits and credits that provide certainty and 

transparency that approved actions on the ground really are driving toward the recovery of prairie 

habitat and target prairie-associated species. 

                                                           

1 Prairie ecosystems are herbaceous, non-forested (forested means greater than or equal to 60 percent forest 

canopy cover) plant communities that can either take the form of a dry prairie where soils are well-drained or a 

wet prairie. In parts of the Puget Trough, prairies can sometimes be recognized by mounded topography 

commonly referred to as Mima Mounds. Presence of three diagnostic grasses, sedges, or forbs is required to 

establish an occurrence of prairie (See Tables 24.25-7 and 8 of Thurston County Code, Thurston County, 2012). 

Plant communities associated with prairie ecosystems are perennial bunchgrasses (i.e., Festuca idahoensis var. 

roemeri, Danthonia californica), graminoids, abundant and diverse forbs, and in some cases scattered deciduous 

and/or coniferous trees (less than 25 percent tree canopy cover) (Chappell, 2006; Technical Working Group, 2013). 

Prairie typically occurs in a mosaic of varying patch sizes across a forested landscape on deep, coarse outwash 

deposits (Rocchio & Crawford, 2008). The prairie ecosystem today appears in a range of ecological conditions with 

very few sites dominated by native prairie plants and even fewer of significant size. As few sites remain, the prairie 

ecosystem defined here includes marginal sites (e.g., degraded grassland, shrub-dominated vegetation, and 

surrounding landscapes) dominated by invasive species that are restorable and historically supported prairie 

(Technical Working Group, 2013). 
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Assessment Area – Defined 

Area associated with a project’s potential 

impact/benefit. This defines the 

boundaries of the calculation of debits or 

credits in SHARP. For most projects, this 

is defined as the parcel boundary plus 23 

m (75 ft). For projects without parcel 

boundaries, this is defined as the 

activity’s Area of Alteration (see 

Appendix D of the SHARP Model 

Document)  

Habitat Area – Defined 

A spatially explicit area with a single 

habitat type.  

III. OVERVIEW 

3.1 .  SHARP BACKGROUND AND PURPOSE 

SHARP is a model framework, first developed by ENVIRON for a 

draft Candidate Conservation Agreement with Assurances 

(CCA(A)) in the South Puget Sound and for Washington 

Department of Natural Resources’ Aquatic Habitat Conservation 

Plan (ENVIRON et al., 2010). As a model framework, SHARP 

incorporates both the best available science and best professional 

judgment to provide: 

 Scores (measured in Weighted Acres) that communicate 

the overall habitat values for a given site (Assessment 

Area) for a suite of species; 

 A comparable approach to measuring the likely habitat 

effects of activities currently on the site and proposed for 

the site; and 

 A mechanism to quantify debits and credits from 

permitted development and approved mitigation.  

A Technical Working Group (2013) adapted the parameters, 

values, indicators, and data collection methodologies within SHARP to ensure the Methodology was 

based on the most current information and understanding of prairie ecosystems in Thurston County. 

SHARP considers the location of a parcel of habitat within its landscape, the suitability of that habitat for 

target prairie-associated species, and the activities/stressors that might alter the quality of that habitat. 

Specific model components include: 

 “Habitat Type” (e.g., native grassland or degraded grassland): A classification system of habitat 

based on biotic and abiotic ecosystem composition. The Habitat Type classification provides the 

basis for assigning a value to a habitat area associated with its potential to support a target 

prairie-associated species (See Appendix A); 

 “Area Suitability Index”: An index value that determines the suitability of a habitat area based 

on its Habitat Type, patch size, and patch proximity; and 

 “Intensity of Effects”:  A discounting of the Area Suitability Index based on impacts of various 

activities (e.g., rural residential homes, roads, etc.) on and adjacent to the Assessment Area. 

To run SHARP, a user collects data from the field and information from geospatial information system 

(GIS) data sources (See SHARP Procedure Manual for more on how to collect model input data). SHARP 

uses that information to adjust habitat scores for an Assessment Area (measured in Weighted Acres). 

Impacts associated with development are characterized as weighted acres of Potentially Affected 
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Analysis Unit – Defined 

An analysis unit is the smallest unit of 

analysis within the SHARP model. It has a 

unique combination of habitat, species 

occurrence, and activities occurring in a 

spatially explicit area.  

Habitat whereas benefits associated with preservation or restoration activities are characterized as 

weighted acres of Potentially Suitable Habitat.  

The higher quality the prairie, the higher number of weighted acres of Potentially Suitable Habitat.  

3.2 .   UNDERLYING SHARP CONCEPTS AND ASSUMPTIONS 

Habitat provides certain biological and physical functions important for species existence. Those 

functions are determined by A) the activities and habitat conditions on a particular site; and B) the 

context in which that site sits (size, connectivity, and stressors) (Hunter & Gibbs, 2009). SHARP begins 

with the assumption that a particular habitat area is providing an optimum set of functions for a 

particular species or set of species. 

The optimum assumption is then discounted based on a number of factors: 

 How suitable the habitat area is for particular species (Habitat Type and Area Suitability Index); 

and 

 How activities affect habitat functions (Intensity of Effects). 

3.2.1. Habitat Type (see Appendix A) 

The Habitat Type is a classification of habitat based on biotic and abiotic ecosystem composition. The 

Habitat Type classification provides the basis for assigning a value to a habitat area associated with its 

potential to support a target prairie-associated species. The Habitat Types were informed by Chappell et 

al. (2003), Cowardin et al. (1979), and the Technical Working Group (2013). It is important to recognize 

that not all Habitat Types listed in Appendix A are associated with prairie ecosystems. Further, target 

prairie-associated species may also use other habitats.  

 Habitat Type data is obtained through a combination of county-wide GIS data such as 

OakGrasses2005 (Chappell et al., 2003), prior CCAA mapping data (ENVIRON et al., 2010), and data 

collected through field surveys associated with the Methodology (see SHARP Procedure Manual). 

Data on Habitat Type in the Assessment Area is collected through a field survey (see SHARP 

Procedure Manual). Habitat on land outside of the Assessment Area is classified using the best 

available data (e.g., a combination of prior survey data, county-wide available GIS data, and/or best 

professional judgment of field surveyor). 

3.2.2. Area Suitability Index (see Appendix C) 

The Area Suitability Index (ASI) weights habitat areas based 

on habitat quality, species occurrence, and landscape 

context. Note that a habitat area may be composed of 1 or 

more analysis units. And more than one habitat area may 

comprise a patch. 

SHARP assesses each habitat area based on “Potential 
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Occupancy,” “Patch Size,” and “Patch Proximity,” defined further below: 

 Potential Occupancy (PO) is a parameter that ranges from 0 to 1 based on the likelihood of a 

habitat type being suitable for occupation by a target prairie-associated species. If available data 

indicate occupancy of the area by a target prairie-associated species, the Potential Occupancy 

parameter is given the full value of 1 regardless of Habitat Type. Potential Occupancy is assessed 

for each habitat area based on habitat type and species occupancy.  

 

 Patch Size (PS) is a parameter regarding the area requirements for a target prairie-associated 

species based on the area of contiguous habitat types that meet the landscape or habitat criteria 

for the species. Habitat areas with a Potential Occupancy value greater than 0 are by definition a 

part of a patch. Patch size is then assigned based on the patch in which the habitat area is located. 

Because larger patches are preferable to smaller patches, the Technical Working Group (2013) 

defined both “Minimum Size” and “Preferred Size” criteria. Minimum Size is associated with the 

absolute minimum patch area that is needed for the target species2. Preferred Size is associated 

with the minimum patch area that supports a higher likelihood of persistence of the target prairie-

associated species (Technical Working Group, 2013). 

 

Habitat areas within patches meeting the Preferred Size are given a value of 1.0 for the Patch Size 

parameter. Habitat areas within patches that are less than the Preferred Size but equal to or 

greater than the Minimum Size requirement are given a value of 0.8 for the Patch Size parameter. 

Habitat areas within patches that are less than the Minimum Size threshold are given a value of 

zero for Patch Size parameter.  

 

 Patch Proximity (PP) is a parameter that accounts for connectivity to other habitats that are 

suitable for the target prairie-species. Proximity to other habitats is used as a proxy for 

connectivity. A proximity threshold was defined for each species by Technical Working Group 

(2013) representing the maximum distance a species is likely to move from one patch of suitable 

habitat to another within one season, providing no barriers to movement exist between the two 

suitable habitats. It is important to recognize that the intervening landscape or its permeability are 

not factored into the Patch Proximity parameter in the current version of SHARP. Patch proximity is 

assigned to a habitat area based on the distance from its patch to the nearest patch meeting the 

                                                           

2
 Both the Minimum and Preferred Size criteria are based on varying demographic units for each target prairie-

associated species. For Mazama pocket gopher, the demographic unit is an individual male and female gopher; for 
Taylor’s checkerspot butterfly, the demographic unit is an occupied site. For streaked horned lark, the 
demographic unit is an individual territory. The Minimum Size criteria is associated with the smallest observed 
isolated and occupied site for each target prairie-associated species. The streaked horned lark is the exception 
since the size range of sites historically used by streaked horned lark is unknown. Given this uncertainty, the 
Technical Working Group (2013) recommends considering sites > 60 ha (148.3 ac) as the absolute minimum Patch 
Size for streaked horned lark.  
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Mazama Pocket Gopher

Adult Migration/ Breeding/ Foraging Footprint Buffer

Type A Effect 
(lethal , immediate, and long term (> 2 years)) 1 0.5

Type B Effect 
(chronic, later in time, and short term (<2 years)) -- 0.25

Expert Assigned Magnitude of Effect 1 0.5

scale: 1 = tota l  loss ; 0.75 = high effect; 

0.5 = moderate effect; 0.25 = low effect; 0 = trace effect

Roads

Table 3.2.3a: Effects Index Worksheet for Road Activities for 

Mazama Pocket Gopher

minimum patch size criteria. Areas that are within the acceptable range (with respect to each 

species) of other suitable patches are given a Patch Proximity value of 1.0 in the ASI. Areas that are 

farther than the acceptable range are given a Patch Proximity value of 0.9 in the ASI. 

The Area Suitability Index accounts for Potential Occupancy (PO), Patch Size (PS), and Patch Proximity 

(PP) based on the following equation: 

                 

Where PO, PS, and PP can take on the following values: 

Table 3.2.2.: Area Suitability Index (ASI) Parameter Value Ranges 

ASI Parameter Value Range 

Potential Occupancy 0.0 – 1.0 

Patch Size 0 if < Minimum Size  
0.8 if ≥ Minimum Size 
1.0 if ≥ Preferred Size 

Patch Proximity 0.9 if < Likely Dispersal Distance 
1.0 if ≥ Likely Dispersal Distance 

 

3.2.3. Activities, Intensity of Effects, Magnitude of Effects, and Effect Indices 

SHARP models the predicted impact of a specific set of activities using a “Magnitude of Effects” score. 

The Magnitude of Effects is estimated by using an “Effects Index” worksheet to guide the ranking of the 

predicted impact that the spatial and temporal aspects of a specific activity may have on each target 

prairie-associated species at each lifecycle stage. The Effects Index is divided into Type A and Type B 

mechanisms (See Table 3.2.3a).  

Table 3.2.3a.: Effects Index Worksheet for Road Activities for Mazama Pocket Gopher  
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Refer to Appendix D for additional details on the creation of Effects Indices and Magnitude of Effects for 

an activity. SHARP accounts for multiple activities occurring on an analysis unit based on the “Intensity 

of Effects” function. Because the effects from more than one activity are not strictly additive, a decay 

function is used to account for multiple effects in one area. The Intensity of Effects (IE) are calculated for 

each analysis unit using the following equation: 

                         ∑
    
  

 

 

  

Where, MEsh is the Magnitude of Effect for an individual activity for a species-lifestage, h is the ranked 

value of MEsh (MEsh1 > MEsh2 > MEsh3 > MEsh4 … … … MEshn) and s is the species-lifestage. Figure 3.2.3b. 

below shows the Intensity of Effects function graphically. 

Written another way: 

    
    
  

  
    
  

  
    
  

    
    
  

 

 

 

 3.2.4. Calculating Potentially Suitable Habitat and Potentially Affected Habitat 

The final step in the SHARP analysis is calculating Potentially Suitable Habitat and Potentially Affected 

Habitat.  

Potentially Suitable Habitat (PSH) is the weighted acres of suitable habitat area in the Assessment Area 

that is relatively unaffected by human activity or improved by restoration/enhancement activities and is 

calculated using the following equation: 

 

*where ASI= Area Suitability Index; A=Area; IE=Intensity of Effects; P=analysis unit # 

Figure 3.2.3b.: Intensity of Effect represented graphically 





n

P

SpeciesX SPSH
1

)1(
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Potentially Suitable Habitat (PSH) may be calculated for current conditions and/or multiple proposed 

scenarios in order to assess the potential benefits associated with preservation or other conservation 

actions (i.e., restoration, enhancement). While SHARP produces a Potentially Suitable Habitat value for 

each species-lifestage, the PSH value may be zero for a given species-lifestage combination if any one of 

the parameter values is equal to zero (i.e., Patch Size or Potentially Occupancy). Refer to the Protocol for 

explanation on how to convert Potentially Suitable Habitat weighted acres into credits. 

Potentially Affected Habitat (PAH) is defined as a 

qualitative ranking of the Type A and Type B effects 

resulting from the physical presence, operation, and 

maintenance of spatially-coincident actions on target 

prairie-associated species. It may be thought of as the 

weighted acres of habitat within the Assessment Area that 

is adversely affected by human activities. Similar to the PSH 

value, the PAH value may be zero for a given species-

lifestage combination if any one of the parameter values is 

equal to zero (i.e., Patch Size or Potential Occupancy). 

Potentially Affected Habitat is calculated using the 

following equation: 

 

 

*where ASI= Area Suitability Index; A=Area; IE=Intensity of 

Effects; P=analysis unit# 

Potentially Affected Habitat is generally calculated for 

baseline and proposed development scenarios in order to 

assess the difference in impacts associated with development. Refer to the Protocol for explanation on 

how to convert Potentially Affected Habitat weighted acres into debits. 

3.2.5. SHARP Limitations 

SHARP was adapted in order to assess the amount of species/prairie habitat affected by permitted 

activities or improved by conservation activities authorized by Thurston County. The model was adapted 

incorporating the best available science. However, several limitations exist due to intricacies associated 

with modeling complex systems and interactions. SHARP is not intended to answer all questions about 

prairie ecosystems or target prairie-associated species. Users should understand the following important 

limitations: 

 For the field data collection component, intended users are prairie specialists for natural resource 

organizations, government agencies, consulting companies and others, who are skilled in 

conducting assessments of prairie habitat. 

  

Type A Effect – Defined 

Type A effects include the immediate 

impacts of an activity on the species 

or its habitat (e.g., vehicle strike 

causing immediate mortality), as well 

as the destruction of habitat (e.g., 

elimination due to the placement of a 

structure). Type A effects are 

described as lethal, immediate, and 

long term (>2 years).  

Type B Effect – Defined 

Type B effects are later in time, but 

still are reasonably certain to occur. 

Type B effects are described as 

chronic, later in time and short term 

(< 2 years). 





n

P

SpeciesX SPAH
1
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 Users of the SHARP model itself should be able to A) understand the ecology of prairie habitats;    

B) use geospatial information systems (GIS) data and software, specifically ArcGIS Desktop (10.0 or 

later version); and C) modify tables and run macros in Microsoft Access ®(2007 or later version).  

 

 The numeric estimates SHARP provides of suitable prairie acres, affected prairie acres, and other 

attributes are not actual direct measurements of those attributes. They are estimates of those 

attributes arrived at by using standardized and defined ranking models that systematically combine 

indicators agreed upon by the Technical Working Group (2013).  

 

 Both the inputs and outputs of SHARP only represent a snapshot in time. 

 

 While SHARP was designed to assess prairie habitat, the model parameters are driven by target 

prairie-associated species’ requirements. As a result, model outputs are based on units that are 

habitat requirements for target prairie-associated species. 

 

 County-wide data, such as WDFW’s Priority Habitat and Species Heritage (2011) data and 

OakGrasses2005 (Chappell et al., 2003), are used to inform species occurrence and habitat type as 

well as patch size and proximity. While valuable, the data does not capture all species occurrences 

or prairie ecosystems. These data sources may represent prairie ecosystems or species occurrences 

that no longer exist since the original data acquisition. 

 

 Classifications and definitions developed for SHARP vary slightly from definitions employed in 

County-wide data. Specifically, OakGrasses2005 (Chappell et al., 2003) do not include habitat 

classes for High-Quality Native Grassland and Species-Specific habitat. Additionally, some 

classifications of Habitat Types (Appendix A) were adapted by the Technical Working Group (2013). 

For example, the definition for Shrub-Dominated Grassland was raised to greater than 50% shrub 

cover (from greater than 25% shrub cover). As a result, some Shrub-Dominated Grasslands in 

OakGrasses2005 may have been suitable for target prairie-associated species, but have been 

excluded due to the adapted definition. If and when a future land cover survey is conducted in the 

South Puget Sound, the Habitat Type classifications should be used to inform the collection of data 

and classification of land cover. 
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3.3 .   SHARP DATA LAYERS, INPUTS, AND DEFINITIONS 

SHARP incorporates data from the following sources: 

Table 3.3.  SHARP Data Layers 

GIS Data Layer Inputs Definitions and Sources 
SHARP 
Parameter  

OakGrasses2005 Data layer informs the majority of the large scale grassland and 
forest habitat types used in SHARP. Data was prepared and 
compiled by the Washington Natural Heritage Program (Chappell 
et al., 2003).  

Area 
Suitability 
Index 

HabitatClip Habitat Data mapped as part of the 2010 CCA(A) for Puget Sound 
Prairie Species (ENVIRON et al., 2010). 

Area 
Suitability 
Index 

National Wetlands 
Inventory Data (NWI) 

Wetland habitat types (riverine, lacustrine, palustrine) were 
obtained from the USFWS’s National Wetland Inventory digital 
data download center (USFWS, 2011). Data delineates the areal 
extent of wetlands and surface waters as defined by Cowardin et 
al. (1979).  

Area 
Suitability 
Index 

WDFW Priority Habitat 
and Species Heritage 
(PHS) 

Data layer informs locations where target species currently exist 
based on locations where surveys have been conducted or where 
others have noted presence of target species. It is important to 
recognize that this layer does not represent a comprehensive 
survey (WDFW, 2008). It represents only locations where humans 
have looked for the species.  

Area 
Suitability 
Index 

Data sources above are complimentary to field survey data in the Area of Assessment. Where a field survey is 
not conducted, data sources above may be used to inform Habitat Type to populate the Potential Occupancy 
parameter of the Area Suitability Index. However, it is important to recognize that the data sources do not 
represent complete coverage.  
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GLOSSARY:  

Activity: A type of action whose impacts associated with physical and chemical changes to a habitat are 

defined. 

Analysis Unit: An analysis unit is the smallest unit of analysis within the SHARP model. It constitutes a 

unique combination of habitat, species occurrence, and activities occurring in a spatially explicit area. 

See figures below for visual examples. 

Area of Alteration: The area related to an activity that includes the action footprint plus the buffer.            

For example, a road that is paved has an asphalt footprint that directly displaces all forms of habitat.  

The area of alteration includes that footprint and extends beyond the footprint and incorporates 

physical, chemical, and other disturbances that may result from structural, operational, or maintenance 

activities such as habitat changes for the ditches on each side, mowing, or water quality degradation 

from storm water runoff. 

Area Suitability Index: An index value based on a habitat area’s habitat type, patch size, and patch 

proximity. 

Assessment Area: Area associated with a project’s potential impact/uplift. This defines the boundaries 

of the calculation of debits or credits in SHARP. For most projects, this is defined as the parcel boundary 

plus 23 m (75 ft). For projects without parcel boundaries, this is defined as the activity’s Area of 

Alteration. 

Buffer: Distance outside the footprint that defines the area indirectly impacted by an activity. 

Candidate Conservation Agreement with Assurances: Voluntary, formal agreement providing 

cooperators (other than Federal agencies) who agree to manage their lands or waters in a manner 

reducing or removing threats to at-risk species with assurances that their conservation efforts will not 

result in future regulatory obligations beyond those they agreed to at the time they entered into a 

Candidate Conservation Agreement. In return for a participant’s proactive management, an 

enhancement of survival permit is issued under section 10(a)(1)(A) of the Endangered Species Act. 

Federal entities may enter into a similar Candidate Conservation Agreement, but are not provided 

assurances that their conservation efforts will not result in future regulatory obligations beyond those 

they agreed to at the time they entered into an agreement. 

Conservation measures: Defined actions directed at reducing the impact of development activities. 

Credits: Quantified, verified, and tradable units of environmental benefit from conservation or 

restoration action. 

Critical Areas Ordinance, Thurston County: Is a set of regulations that govern how land is developed in 

environmentally sensitive areas and in areas where development would pose a threat to humans or 

wildlife. Critical areas include important fish and wildlife habitat areas (prairies, rivers, streams); 



SHARP Model Documentation  Prairie Habitat Assessment Methodology Version 1.00 

18 

wetlands; aquifer recharge areas; frequently flooded areas; and geologically hazardous areas. The state 

Growth Management Act (Chapter 36.70A RCW) requires protection of these areas. 

Debits: Quantified, verified, and tradable units of environmental impact, calculated as the difference 

between the functional scores of the pre-project and anticipated post-project conditions. 

Diffuse activity: Activity that occurs in a diffuse or scattered manner over a larger area where it could 

occur. For example, activities such as hunting can normally occur over a large geographic area but the 

actual physical, chemical, or human disturbance occurs over a subset of that larger area.  Activities 

lacking features associated with infrastructure. 

Discrete activity: Activities possessing both a footprint and an associated impacts area. 

Eligible conservation activities: Eligible actions are the set of activities identified to improve or protect 

ecosystem condition and/or counteract environmental damage from other projects. 

Endangered Species Act (of 1973, as Amended): 16 U.S.C. 1513-1543; Federal legislation that provides 

means whereby the ecosystems upon which endangered species and threatened species depend may be 

conserved, and provides a program for the conservation of such endangered and threatened species. 

Habitat Area: a spatially explicit area with a single habitat type.  

Habitat Conservation Plan: A planning document required as part of application for an incidental take 

permit under section 10(a)(1)(B) of the Endangered Species Act providing for partnerships with non-

Federal parties to conserve the ecosystems upon which listed species depend, ultimately contributing to 

their recovery. 

Habitat type: A classification system of habitat based on biotic and abiotic ecosystem composition. The 

habitat type classification provides the basis for assigning a value to a habitat area based on its potential 

to support a target prairie-associated species. 

In-kind: Designed to replace lost resources with identical or very similar resources. 

Intensity of Effects: A discounting of the Area Suitability Index via a decay function to account for 

multiple impacts associated with multiple Areas of Alteration overlapping in an area (e.g., rural 

residential homes, roads, etc.). 

Interim Permitting Strategy: A provisionary land-use permitting mechanism developed while a more 

permanent conservation strategy, Habitat Conservation Plan, is being established. 

Minimum Size: The smallest possible area for a patch to be useful for a target species. 

Mitigation: The offset of an environmental impact with a compensatory environmental benefit, typically 

generated through ecological protection, restoration, or enhancement and verified through a crediting 

program. 
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Patch: A spatially explicit area of contiguous habitat types that meet the landscape or habitat criteria for 

a target species.  

Patch Proximity: A parameter that measures the distance from the current patch to the nearest patch 

meeting the target species’ minimum size requirement. This distance is then compared to the mobility 

parameter for a given target species to determine the weight given to the current patch. 

Patch Size: A parameter regarding the size of a patch. To be useful for a target species, the patch must 

meet a minimum size requirement, and ideally exceed the optimum patch size.  

Potential Occupancy: A parameter that ranges from zero to one that models the likelihood for 

occupation of a habitat type by a target prairie-associated species. 

Potentially Affected Habitat: Weighted acres of suitable habitat within the Assessment Area that are 

adversely affected by human activities. 

Potentially Suitable Habitat: Weighted acres of suitable habitat area in the Assessment Area that are 

relatively unaffected by human activity or improved by restoration/enhancement activities. 

Prairie-associated species: Species associated with prairie-ecosystems 

Prairie Habitat Assessment Methodology: A tool to help standardize a method for mitigating impacts to 

prairie ecosystems through Thurston County’s Critical Areas Ordinance. 

Preferred Size: The minimum area of a patch that supports a higher likelihood of persistence of the 

target prairie-associated species. 

Suitable: A habitat type with a Potential Occupancy value greater than zero for a target species. 

Target species: The prairie-associated species currently covered by the County’s Interim Permitting 

Strategy.  



SHARP Model Documentation Prairie Habitat Assessment Methodology Version 1.00 

A1 

APPENDIX A – HABITAT CLASSIFICATIONS 

Habitat data are an important basis of the SHARP analysis. Several habitat classes and their associated 

habitats types relevant to prairie ecosystem conservation and restoration have been identified for 

Thurston County.  

Prairie ecosystems are herbaceous, non-forested (forested means greater than or equal to 60% forest 

canopy cover) plant communities that can either take the form of a dry prairie where soils are well-

drained or a wet prairie. In parts of the Puget Trough, prairies can sometimes be recognized by 

mounded topography commonly referred to as Mima Mounds. Presence of three diagnostic grasses, 

sedges, or forbs is required to establish an occurrence of prairie (See Tables 24.25-7 and 8 of Thurston 

County Code, Thurston County, 2012). 

Plant communities associated with prairie ecosystems are perennial bunchgrasses (i.e., Festuca 

idahoensis var. roemeri, Danthonia californica), graminoids, abundant and diverse forbs, and in some 

cases scattered deciduous and/or coniferous trees (less than 25 percent tree canopy cover) (Chappell, 

2006; Technical Working Group, 2013). Prairie typically occurs in a mosaic of varying patch sizes across a 

forested landscape on deep, coarse outwash deposits (Rocchio & Crawford, 2008). The prairie 

ecosystem today appears in a range of ecological conditions with very few sites dominated by native 

prairie plants and even fewer of significant size. As few sites remain, the prairie ecosystem defined here 

includes marginal sites (e.g., degraded grassland, shrub-dominated vegetation, and surrounding 

landscapes) dominated by invasive species that are restorable and historically supported prairie 

(Technical Working Group, 2013). 

I.  HABITAT TYPES 

Habitat types describe the biotic and abiotic composition of ecosystems that typically co-occur within 

landscapes across Thurston County. Habitat types below were informed by Chappell et al. (2003), 

Cowardin et al. (1979), and the Technical Working Group (2013). It is important to recognize that not all 

habitat types listed are associated with prairie ecosystems. Further, while target species covered under 

the Prairie Habitat Assessment Methodology are associated with prairie ecosystems, they may also use 

other habitats. It is the intent of the Prairie Habitat Assessment Methodology to cover any habitat used 

by target species.  

High-quality grassland and species-specific habitat types have been added to account for areas with 

higher quality grassland and/or species-specific habitat that could better support prairie-associated 

species.  

There are three habitat classes—Grasslands, Forests/Savannas, and Wetlands—each comprised of 

several habitat types:  



SHARP Model Documentation  Prairie Habitat Assessment Methodology Version 1.00 

A2 

Grasslands (Chappell et al., 2003; Technical Working Group, 2013): 

1. High-Quality Native Grassland – Areas dominated by herbaceous vegetation, which include annual 

and perennial grasses and forbs, where less than 25 percent of total vegetative cover is comprised 

of shrubs, and less than 5 percent is comprised of trees. Native herbaceous species comprise 30 

percent or more of total cover. These grasslands are most often located on glacial outwash soils 

(prairies) and shallow soils on rock outcrops (balds). 

2. Native Grassland – Areas dominated by herbaceous vegetation, where less than 50 percent of total 

vegetative cover is comprised of shrubs, and less than 5 percent is comprised of trees. Native 

herbaceous species comprise 10 to 30 percent of total cover. These grasslands are most often 

located on glacial outwash soils (prairies) and shallow soils on rock outcrops (balds). 

3. Degraded grassland – Areas dominated by herbaceous vegetation, where less than 50 percent of the 

total vegetative cover is comprised of shrubs and less than 5 percent is comprised of trees. Native 

herbaceous species comprise less than 10 percent of total cover. This habitat type also includes 

herbaceous vegetation that is located on soil survey map units that may have supported pre-

settlement grasslands. This habitat type also includes herbaceous vegetation that is located in areas 

that are regularly mowed and, in some cases, have remnant native grassland plant species. Some of 

these grasslands provide habitat for rare animal and plant species. 

4. Shrub-Dominated Vegetation – Areas that have 50 percent or more of total vegetative cover as 

shrubs at least 0.5 m (1.6 ft) tall and total tree cover less than 5 percent. Vegetation is native or non-

native. This habitat type is located on soil survey map units that may have supported pre-settlement 

grasslands. 

Table A1: Grassland Habitat Vegetation Parameter Summary 

Type Tree cover Shrub cover Native herbaceous cover 

High quality <5% <25% ≥30% 

Native <5% <50% ≥10% and <30% 

Degraded  <5% <50% <10% 

Shrub-dominated <5% ≥50% N/A 

 

Forests and Savannas (Chappell et al., 2003; Technical Working Group, 2013): 

The definitions below may not be consistent with the Thurston County Critical Areas Ordinance 

definitions. 

1. Conifer Forest – Areas with 60 to 100 percent total canopy cover, with 75 percent or more of the 

total cover being coniferous tree species. 

2. Oak-Conifer Forest – Areas where the main and upper canopy layers are composed of a mix of 

conifer and oak (total canopy cover greater than 25 percent). They are composed of a mix of Oregon 

white oak (Quercus garryana) and conifers (usually Douglas-fir), with each constituting at least 25 
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percent of total canopy cover. This habitat type may also be co-dominated by other broadleaf trees, 

and includes both native stands and stands on agricultural lands, rural residential lands, and 

urban/suburban landscapes.   

3. Oak-Dominant Forest – Areas where total canopy cover is at least 25 percent and more than 25 

percent of total canopy cover is comprised of Oregon white oak in the main and upper canopy layers 

and less than 25 percent is comprised of conifers in the main and upper canopy layers. Oregon ash 

(Fraxinus latifolia) may be co-dominant with oak on wetter soils. Bigleaf maple (Acer macrophyllum), 

madrone (Arbutus menziesii), and/or cherry (Prunus spp.) may also be present.   

4. Oak Savanna – Areas where total tree canopy cover is 5 to 25 percent and at least half of the total 

canopy cover is Oregon white oak. The understory consists of native and non-native shrubs, herbs, 

and graminoids. 

5. Conifer Savanna – Areas where total canopy cover is 5 to 25 percent and at least half of the total 

canopy cover is conifer. The understory consists of native and non-native shrubs, herbs, and 

graminoids.    

 

Table A1: Forest and Savanna Habitat Vegetation Parameters 

Type Total Canopy Cover Additional Criteria Relative to Canopy Cover 

Conifer Forest ≥60% and ≤100% ≥75% conifer 

Oak-Conifer Forest ≥25% ≥25% Oregon white oak and ≥25% conifer 

Oak-Dominant Forest ≥25% ≥25% Oregon white oak and <25% conifer 

Oak Savanna ≥5% and <25% ≥50% Oregon white oak 

Conifer Savanna ≥5% and <25% ≥50% conifer 

 

Wetlands (Cowardin et. al., 1979) Paraphrased: 

1. Riverine – Areas with flowing water and is defined as “...wetland and deepwater habitats within a 

channel...,” with channel defined as “...an open conduit either naturally or artificially created which 

periodically or continuously contains moving water...” 

2. Lacustrine – Areas defined as non-flowing inland waters that are impounded by either natural or 

anthropogenic processes. The lacustrine wetland habitat type presented here is defined as 

“...wetlands and deepwater habitats with all of the following characteristics: 1) situated in a 

topographic depression or a dammed river channel; 2) lacking trees, shrubs, persistent emergents, 

and emergent mosses or lichens with greater than 30 percent aerial coverage; and 3) total area 

exceeds 8 ha (19.8 ac)…” Wetlands and deepwater habitats with surface areas of less than 8 ha (19.8 

ac) have also been included if water depth exceeds 2 m (6.6 ft), as have water bodies where the 

shoreline is either wave formed or bedrock, and ocean derived salinity is less than 0.5 percent.  
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3. Palustrine – Areas defined as non-tidal wetlands dominated by trees, shrubs, persistent emergents, 

emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to 

ocean-derived salts is below 0.5 percent. Following the Cowardin Classification, palustrine wetlands 

also includes wetlands lacking such vegetation if all of the following conditions are met: 1) area less 

than 8 ha (19.8 ac); 2) have no active wave-formed or bedrock shoreline features; 3) water depth in 

the deepest part of the basin less than 2 meters at low water; and 4) salinity due to ocean-derived 

salts is less than 0.5 percent. This habitat type includes wetlands that occur adjacent to riverine and 

lacustrine wetlands in the riparian zone as well as wetlands that are isolated from riverine and 

lacustrine wetlands.  

II.  SPECIES-SPECIFIC HABITAT CRITERIA 

The prior habitat types are distinct from the specific habitat criteria for target prairie-associated species. 

Habitat types are the basic components of the SHARP model and are used to inform potential habitat for 

target prairie-associated species. For many prairie-associated species, however, the prior habitat types 

do not capture the detailed biological and physical resources necessary for the species, hence the need 

for species-specific habitat criteria. In Version 1.0 of the Methodology, we are using specific habitat 

criteria only for the following target prairie-associated species: 

 Streaked horned lark (Eremophila alpestris strigata; SHL) – Federally Listed as threatened; 

 Taylor’s checkerspot butterfly (Euphydryas editha taylori; TCB) – Federally listed as            

endangered; and 

 Mazama pocket gopher (Thomomys mazama yelmensis, T.m. glacialis,T.m. tumuli, and T.m. 

pugetensis, MPG) – Proposed for Federal listing. 

Species-specific habitat criteria list parameters that are significant to each species. The following 

information reflects the best available science and best professional judgment of the Technical Working 

Group (2013). The parameters were synthesized and implemented in several components of the SHARP 

model with guidance from the Technical Working Group (see Appendix C and SHARP Procedure 

Manual). 

Streaked horned lark (Eremophila alpestris strigata; SHL)  

In the Puget lowlands, SHL nesting territories currently only occupy open and relatively flat landscapes 

that are 120 ha (296.5 ac) or larger and dominated by grasses and forbs. Territories that are adjacent to 

water or those that have been reduced in size since establishment may be smaller (e.g., Rivergate in 

Lower Columbia). The size range of sites historically used by SHL is unknown. Given this uncertainty, the 

Technical Working Group (2013) recommended considering sites > 60 ha (148.3 ac) as potentially 

suitable and sites > 120 ha (296.5 ac) as definitely suitable (Technical Working Group, 2013). 

When considering potentially suitable sites, shapes that minimize edge should be favored over 

elongated shapes (Technical Working Group, 2013). The landscape can include open water and 

pavement, but should have clear sightlines, with relatively little tall vegetation (e.g., shrubs greater than 

1.5 m (3.3 ft) or clusters of trees) or other structures that are strong visual dividers of the landscape 
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(Technical Working Group, 2013). SHL also require a 2 ha (4.94 ac) or larger patch (or multiple 2 ha (4.94 

ac) patches) within the open landscape for a single territory that contains low stature (average = 11-21 

cm (4.3-8.3 in) tall) vegetation and less than 10 percent shrub cover (Pearson and Hopey, 2005; 

Technical Working Group, 2013). The vegetation can be native or non-native but vegetated portions 

must be dominated by grasses and forbs with considerable areas of unvegetated ground cover (average 

= 16-68 percent cover) (Pearson and Hopey, 2005). SHL appear to avoid areas dominated by non-native 

rhizomatous grasses but frequently use areas dominated by sparsely vegetated native and non-native 

vegetation (Technical Working Group, 2013). These patches should be 200 m (656.2 ft) or more from a 

distinctive visual edge (e.g., trees or buildings > 6.1m (20 ft)) but shrublands and open agriculture lands 

(e.g., crops, hay fields or pasture) would likely not act as edges (Technical Working Group, 2013).  

SHL eggs and nestlings have high predation rates. Identified predators include northern harriers (Circus 

cyaneus), American kestrels (Falco sparverius), western meadowlark (Sturnella neglecta), American crow 

(Corvus brachyrhynchos), and garter snakes (Thamnophis spp) (Pearson and Hopey, 2008; Pearson et. 

al., 2012). SHL habitat is negatively impacted if the surrounding land-use attracts or promotes high 

numbers or densities of these predators through provision of food resources or suitable habitat features 

(Technical Working Group, 2013).   

SHL exhibit high breeding-season site fidelity when suitable habitat is available (Pearson et al., 2008).  

However, SHL readily move among sites that are within 10 km (6.2 mi) but are less likely to move to 

more distant sites within seasons (Technical Working Group, 2013). Although movement among nesting 

sites by adults is relatively rare, they will readily move (between, not within seasons) when habitat is 

destroyed or created as exhibited by the creation and destruction of habitat associated with dredge 

deposition on islands along the lower Columbia River (Technical Working Group, 2013). Along the lower 

Columbia River and along the Washington coast, SHL have apparently colonized nest sites that are 

approximately 6-15 km (3.7-9.3 mi) from occupied nest sites (Technical Working Group, 2013).   

SHL occur in Thurston County from February through October (Pearson, 2003), though there are some 

observations of adults in the winter (Pearson et al., 2005). 

The following Habitat Types may meet the landscape or habitat criteria for SHL (Technical Working 

Group, 2013): 

 High-Quality Grassland 

 Native Grassland 

 Degraded Grassland 

 Shrub-Dominated Vegetation 

 Oak Savanna 

 Lacustrine 

 Palustrine 

 Riverine 
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Table A3: Streaked Horned Lark Species-Specific Criteria1 

Shrub 
cover 

Vegetation 
height 

Bare 
ground 

Additional Requirements 

<10 % ≤30 cm ≥10 % Must occur within landscape patch of ≥ 60 ha contiguous grassland. 
 

If 2 contiguous hectares (128 transect squares at 25 m x 25 m) of the 
survey meet SHL criteria outlined, then all suitable habitat is classified 
as SHL specific habitat. 

1
 Defines habitat areas that are given a Potential Occupancy value of 0.8 in the model. Does not exclude value associated with 

other habitats. See Appendix C Area Suitability Index. 

Taylor’s checkerspot butterfly (Euphydryas editha taylori; TCB)  

Taylor’s checkerspot butterfly habitat is highly variable in composition and structure, but generally 

contains both larval and adult food resources. Specific habitat criteria for TCB are divided into two life 

stages. The larval habitat is critical in all months. The adult habitat is used from mid-April through June 

(Technical Working Group, 2013). 

Larval Habitat – TCB require multiple groupings of suitable oviposition and larval host plants, primarily 

English plantain (Plantago lanceolata) and Harsh Paintbrush (Castilleja hispida) of at least 4 square 

meters (43.1 ft2) in size. Other larval plants could include maiden blue eyed Mary (Collinsia parviflora), 

giant blue eyed Mary (C. grandiflora), shortspur seablush (Plectritis congesta), dwarf owl's clover 

(Triphysaria pusilla), attenuate paintbrush (Castilleja attenuate), and golden paintbrush (C. levisecta). 

Groupings can be single host species or mixtures of host species. These groupings must occur in a 

surrounding grassland matrix, which may be made up of several patches totaling 2 ha (4.94 ac) or larger, 

with an average vegetation height of 30 cm (11.8 in) or less across at least 1/3 of the patch. The 2 ha 

(4.94 ac) area does not need to be one continuous patch and can be comprised of several patches 0.2 ha 

(0.5 ac) or larger in size, that may be surrounded by trees or other vegetation. Scotch broom plants 

should be few, scattered, and short in the grassland area (Technical Working Group, 2013). 

TCB also must have suitable adult habitat (see below) within 200 m (656.2 ft) of the larval habitat.  

Larval sites that are within 2,300 m (1.4 mi) of one another have may higher probabilities of colonization 

(Technical Working Group, 2013). 

TCB larvae use open ground areas for basking, which elevates their body temperature and increases 

their rate of growth (Technical Working Group, 2013). Prediapause larval movement is generally limited 

until third instar, and probably less than 1.0 m (3.3 ft) (Kuussaari et al., 2004). However, larvae are 

capable of moving greater distances with each developmental stage. Larvae may exhibit limited 

movement distances where host plant density is high. However, in late winter, larvae may also move in 

search of thermal basking sites (Weiss et al., 1987; Weiss et al., 1988). 

Based on ocular estimates of occupied TCB sites in the South Puget Sound, a minimum of 5 percent 

cover of non-vascular plants and unvegetated areas (e.g., bare soil, moss, lichen, wood, rock, or thatch 

less than 2 cm (0.8 in) in depth) should be present within TCB habitat; higher percentages of non-

vascular plant cover (up to 25 percent) are associated with high quality habitat, with smaller localized 

patches having up to 50 percent non-vascular plant cover in smaller localized areas. Other 
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considerations include seemingly suitable larval habitat that may be regularly disturbed and thus 

function as population sinks: areas of low survivorship for TCB larvae. A common example of a sink is a 

regularly travelled dirt roadside with abundant Plantago (English plantain); although larval food is 

abundant, larvae have substantial likelihood of being run over (Technical Working Group, 2013). 

The following Habitat Types may meet the landscape or habitat criteria for TCB larvae (Technical 

Working Group, 2013): 

 High-Quality Grassland; 

 Native Grassland; 

 Degraded Grassland; 

 Shrub-Dominated Vegetation; and 

 Oak Savanna. 

Table A4: Taylor’s Checkerspot Butterfly Larvae Species-Specific Criteria1 

Shrub 
cover 

Vegetation 
height 

Bare ground Additional Requirements 

N/A ≤ 30 cm N/A 4 m2 of oviposition and larvae host species 
present; within 200 m of adult TCB habitat.  

1
 Defines habitat areas that are given a Potential Occupancy value of 0.8 in the model. Does not exclude value associated with 

other habitats. See Appendix C Area Suitability Index. 

 

Adult Habitat – Adult TCB habitat quality is greatly improved by the presence of nectar, which increases 

fecundity and longevity of adults (Murphy, 1983; Murphy et al., 1983). Adult habitat should contain at 

least one species of nectar plants occurring in multi-plant groupings or as scattered individuals. Key 

nectar plant species are deltoid balsamroot (Balsamorhiza deltoidea), thrift sea pink (Armeria maritime), 

nineleaf biscuitroot (Lomatium triternatum), common lomatium (Lomatium utriculatum), Virginia 

strawberry (Fragaria virginiana), small camas (Camassia quamash), wholeleaf saxifrage (Saxifraga 

integrifolia), and shortspur seablush (Plectritis congesta), although adults are opportunistic and will 

nectar on a large variety of available species, including dandelion (Linders, 2011; Linders, 2012; 

Technical Working Group, 2013). TCB adult habitat should be overlapping or within 200 m (656.2 ft) of 

larval habitat (Technical Working Group, 2013). The closest edge of adult habitat can be no more than 

200 m (656.2 ft) from larval habitat (Technical Working Group, 2013). Adult habitat can extend up to 

2,300 m (1.4 mi) from the larval site (Technical Working Group, 2013). 

Barriers for adult TCB include expansive stretches of conifer forests and open water. 
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The following Habitat Types may meet the landscape or habitat criteria for Adult TCB (Technical Working 

Group, 2013): 

 High-quality Grassland; 

 Native Grassland; 

 Degraded Grassland; 

 Shrub-Dominated Vegetation; and 

 Oak Savanna. 

Table A5: Taylor’s Checkerspot Butterfly Adult Species-Specific Criteria1 

Shrub 
cover 

Vegetation 
height 

Bare ground Additional Requirements 

N/A ≤ 30 cm N/A Nectar species present; within 200 m of 
larvae TCB habitat. 

1
 Defines habitat areas that are given a Potential Occupancy value of 0.8 in the model. Does not exclude value associated with 

other habitats. See Appendix C Area Suitability Index. 

 

Mazama pocket gopher (Thomomys mazama yelmensis, T.m. glacialis,T.m. tumuli, and T.m. 

pugetensis, MPG)  

MPG occur year-round in Thurston County (Technical Working Group, 2013). The most significant 

habitat criterion for MPG is soil type (Technical Working Group, 2013). MPG occur in loose sandy loams 

that are well-drained and tend to be without abundant medium-sized rocks (2.5-5 cm (1-2 in) diameter) 

(Steinberg & Heller, 1997). Additionally, MPG is not likely to use soils with slopes above 35 percent, 

while slopes under 10 percent are optimal (Engeman & Witmer, 2001, p.106). Gopher plot use has also 

been found to be one third lower in gravelly loam soils versus sandy loam soils, whereas mound 

detection probabilities are highest in the months of September and October (Olson, 2011). Areas with 

wet soils, seasonal ponding, and high water tables are not suitable for MPG (Marsh & Steele, 1992). Soil 

map units and complexes known to support MPG (Pringle, 1990; Stinson, 2013) include but are not 

limited to those listed in Table A6. MPG has not been known to exist west of the Black River in Thurston 

County (Technical Working Group, 2013). 
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Table A6: Soils Associated with Mazama Pocket Gopher Populations in Thurston County, Washington 
(Stinson, 2013) 

Soil Type, slope1 Grade2 (Stinson, 2013) Soil Category (Olson, 2011) 

Cagey loamy sand C sandy loam 

Everett very gravelly sandy loam, 0‐3% C gravelly loam 

Everett very gravelly sandy loam, 3‐15% C gravelly loam 

Indianola loamy sand, 0‐3% B sandy loam 

Indianola loamy sand, 3‐15% B sandy loam 

Nisqually loamy fine sand, 0‐3% A sandy loam 

Nisqually loamy fine sand, 3‐15% A sandy loam 

Spanaway gravelly sandy loam, 0‐3% C gravelly loam 

Spanaway gravelly sandy loam, 3‐15% C gravelly loam 

Spanaway‐Nisqually complex, 2-10% C sandy loam or gravelly loam 

Yelm Fine Sandy, 0-3% D sandy loam 

Yelm Fine Sandy, 3-15% D sandy loam 
1
 Other soil types may support MPG, however, may not be listed due to suitability grade

2
, species mapping errors, and/or soil 

mapping scale and natural inclusions. 
2
 Suitability grades: 

A, B: soils that support, or may support, significant gopher populations. 

C: soils that support low to moderate gopher populations, or sandy soils with variable seasonal high water table. 

D. Gravelly, silt loam, or sandy soils with variable seasonal high water table; small number of gopher occurrences; 

Specific vegetation and land-use characteristics associated with MPG are varied and wide-ranging, 

though their primary food source is typically herbaceous forb species (Technical Working Group, 2013). 

MPG may use patches as small as 0.1 ha (0.25 ac) in size if an additional patch exists within 200 m (656.2 

ft) (Technical Working Group, 2013) with no barriers between the patches. Isolated (no additional patch 

within 656.2 feet) patches of at least 0.4 ha (1 ac) may be used by MPG (Technical Working Group, 

2013). While the relationship between MPG and tree/shrub cover is not clear, it is recommended that 

MPG habitat with less than 10 percent shrub and tree cover be prioritized for conservation (Olson, 

2011). However, site specific performance standards should be established for each mitigation site. 

Anecdotal evidence suggests that MPG are impacted by home development and recreational habitat use 

due to predation from domesticated pets, among other associated impacts (Technical Working Group, 

2013). 

Barriers for MPG movement may include forested areas greater than 152.4 m (500 ft) wide (Barnes, 

1973). Large roads, permanent water, and steep slopes are also likely barriers to MPG movement. 
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The following Habitat Types may meet the landscape or habitat criteria for MPG (Technical Working 

Group, 2013): 

 High-quality Grassland 

 Native Grassland 

 Degraded Grassland 

 Shrub-Dominated Vegetation 

 Oak-Conifer Forest 

 Oak-Dominant Forest 

 Oak Savanna 

 

Table A7: Mazama Pocket Gopher Species-Specific Criteria1 

Shrub 
cover 

Vegetation 
height 

Bare ground Additional Requirements 

<10% N/A N/A Majority sandy loam soils. 
1
 Defines habitat areas that are given a Potential Occupancy value of 0.8 in the model. Does not exclude value associated with 

other habitats. See Appendix C Area Suitability Index. 
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APPENDIX B – MAPPED PRAIRIE AND PRAIRIE-ASSOCIATED SPECIES’ SOILS 

Prairie ecosystems are associated with herbaceous, non-forested plant communities (See Appendix A), 

yet prairie ecosystems today appear in a range of ecological conditions with very few sites dominated by 

native prairie plants and even fewer of significant size. Because the soil forming process is slow, soils 

associated with prairie vegetation are useful for identifying potential prairie ecosystems and target 

prairie-associated species habitat while discriminating non-prairie sites (Dahlman & Kucera, 1965).  

Table B1 lists soils known to be associated with prairie and/or prairie-associated species in Thurston 

County, WA (Pringle, 1990; NRCS, 2011; Stinson, 2013; Technical Working Group, 2013; Washington 

Department of Fish and Wildlife, 2008). Table B1 presents a map of soils associated with prairie 

ecosystems and/or prairie-associated species in Thurston County, WA. Note that MPG are not 

associated with areas west of Black River in Thurston County (Technical Working Group, 2013).  
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Table B2: Soils Associated with Prairie Ecosystems and/or Target Prairie-Associated Species 
Soil Type, slope

1
 Associated 

Species and / 
or habitat

2
 

Soil  
Category

3
 

Veg.
4
 MPG 

Grade
5
 

NRCS  
Map  
Symbol 

Baldhill very stony sandy loam, 0-3% Prairie -- F -- 5 

Baldhill very stony sandy loam, 15-30% Prairie -- F -- 7 

Baldhill very stony sandy loam, 3-15% Prairie -- F -- 6 

Baldhill very stony sandy loam, 30-60% Prairie -- F -- 8 

Cagey loamy sand MPG SL F C 20 

Everett very gravelly sandy loam, 0‐3% Prairie, MPG GL F C 32 

Everett very gravelly sandy loam, 3‐15% Prairie, MPG GL F C 33 

Grove very gravelly sandy loam, 3-15% Prairie -- F -- 42 

Indianola loamy sand, 0‐3% MPG SL F B 46 

Indianola loamy sand, 3‐15% MPG SL F B 47 

Nisqually loamy fine sand, 0‐3% Prairie ,MPG SL P A  

Nisqually loamy fine sand, 3‐15% Prairie, MPG SL P A 74 

Spana gravelly loam Prairie GL P D 109 

Spanaway gravelly sandy loam, 0‐3% Prairie, MPG GL P C 110 

Spanaway gravelly sandy loam, 3‐15% Prairie, MPG GL P C 111 

Spanaway stony sandy loam, 0-3% Prairie GL P E 112 

Spanaway stony sandy loam, 3-15% Prairie GL P E 113 

Spanaway‐Nisqually complex, 2-10% Prairie, MPG SL P C 114 

Tenino gravelly loam, 3-15% Prairie -- F -- 117 

Yelm Fine Sandy, 0-3% MPG SL F D 126 

Yelm Fine Sandy, 3-15% MPG SL F D 127 
1 

Prairie and prairie-associated species may also be found on soils types not listed here. 
2
 Identifies which species or critical areas should be reviewed based on the soil type. Soils other than those designated may 

support the target associated species. However, those listed here have been recognized as being most relevant to the species.  

Prairie indicates soils potentially supporting prairie, Taylor’s checkerspot butterfly, and/or streaked horned lark habitat. 
3
 SL = sandy loam; GL = gravelly loam 

4
 Native vegetation typical of soil type, F = Forest, P = Prairie. 

5
 Suitability grades for Mazama Pocket Gopher (MPG) (Stinson, 2013): 

A, B: soils that support, or may support, significant gopher populations. 

C: soils that support low to moderate gopher populations, or sandy soils with variable seasonal high water table. 

D. Gravelly, silt loam, or sandy soils with variable seasonal high water table; small number of gopher occurrences; 
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Figure B1: Map of Soils Associated with Prairie Ecosystems and/or Prairie-Associated Species 
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APPENDIX C – AREA SUITABILITY INDEX 

The “Area Suitability Index” (ASI) accounts for habitat type and landscape context of a habitat area 

being assessed (ENVIRON et al., 2010). The ASI provides an index value for the suitability of a habitat 

area based on habitat type, size of the patch it lies within, and proximity of its patch to other suitable 

patches. The three parameters of the ASI are termed “Potential Occupancy” (PO), “Patch Size” (PS), and 

“Patch Proximity” (PP).    

                                                       

Because Potential Occupancy and Patch Size can take on values of zero (see descriptions in sections I 

and II below), a patch may receive an ASI value of zero if either the habitat type is not suitable for the 

species or the Patch Size requirements for the species are not met. 

In Version 1.0 of the Methodology, ASI parameter values have been defined for the following target 

prairie-associated species: 

 Streaked horned lark (Eremophila alpestris strigata; SHL) – Federally Listed as threatened; 

 Taylor’s checkerspot butterfly (Euphydryas editha taylori; TCB) – Federally listed as endangered; 

and 

 Mazama pocket gopher (Thomomys mazama yelmensis, T.m. glacialis,T.m. tumuli, and T.m. 

pugetensis, MPG) – Proposed for Federal listing. 

I. POTENTIAL OCCUPANCY (PO) 

Potential Occupancy is associated with the predicted likelihood that a habitat type’s physical and 

biological resources can support the target prairie-associated species. The Potential Occupancy 

parameter can take on values ranging from 0.0 to 1.0, with 0 indicating that a habitat type has no 

likelihood of supporting the target prairie-associated species and 1 indicating that the habitat is 

occupied by the species. Potential Occupancy values were assigned by species experts in the Technical 

Working Group (2013) for each target prairie-associated species and habitat type as defined in 

Appendix A.  

Priority Habitat and Species (PHS) data along with field surveys are used to inform areas of occupied 

habitat, which are given a weight equal to 1.0 in the analysis. Potentially useable, but unoccupied 

habitats are also informed by a combination of GIS data and field survey data. Some habitat types may 

not necessarily be suitable for species occupation, but may constitute a portion of the landscape 

important to the species use in some context (e.g., open water for streaked horned lark). These habitat 

types are also assigned a value in order to recognize the importance to the species. 
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Table C1: Potential Occupancy Value by Habitat Type and Species 

Habitat 
Type 

Definition (see Appendix A) 
Species 

SHL TCB MPG 

Habitat 
Occupied by 
Species 

Areas occupied by target species. May be informed by recent PHS data 
(less than one year old) and/or field survey data (collected using SHARP 
Field Survey Protocol). 

1 1 1 

Unoccupied 
Species 
Specific 
Habitat 

Areas that meet specific habitat requirements for target prairie-
associated species. Criteria were distilled into surveyable parameters 
from species-specific habitat information defined in Appendix A. For each 
species-lifestage, defined parameters must be met in order to be 
classified as species-specific habitat (see SHARP Procedure Manual). 

0.8 0.8 0.8 

High-Quality 
Native 
Grassland 

Areas dominated by herbaceous vegetation, which includes both annual 
and perennial grasses and forbs, where less than 25 percent of total 
vegetative cover is comprised of shrubs, and less than 5 percent is 
comprised of trees. Native herbaceous species comprise 30 percent or 
more of total cover. These grasslands are most often located on glacial 
outwash soils (prairies) and shallow soils on rock outcrops (balds). 

0.8 0.8 0.8 

Native 
Grassland 

Areas dominated by herbaceous vegetation, where less than 50 percent 
of total vegetative cover is comprised of shrubs, and less than 5 percent is 
comprised of trees. Native herbaceous species comprise 10 to 30 percent 
of total cover. These grasslands are most often located on glacial outwash 
soils (prairies) and shallow soils on rock outcrops (balds).    

0.4 0.5 0.8 

Degraded 
Grassland 

Areas dominated by herbaceous vegetation, where less than 50 percent 
of the total vegetative cover is comprised of shrubs and less than 5 
percent is comprised of trees. Native herbaceous species comprise less 
than 10 percent of total cover. This habitat type includes herbaceous 
vegetation that is located on soil survey map units that may have 
supported pre-settlement grasslands. This habitat type also includes 
herbaceous vegetation that is located in areas that are regularly mowed 
and, in some cases, have remnant native grassland plant species. Some of 
these grasslands provide habitat for rare animal and plant species.   

0.4 0.4  0.6 

Shrub-
Dominated 
Vegetation 

Areas that have 50 percent or more of total vegetative cover as shrubs at 
least 0.5 m (1.6 ft) tall and total tree cover less than 5 percent. Vegetation 
is native or non-native. This habitat type is located on soil survey map 
units that may have supported pre-settlement grasslands.   

0.1 0.1 0.1 

Conifer 
Forest 

Areas with 60 to 100 percent total canopy cover, with 75 percent or more 
of the total cover being coniferous tree species.   

0.0 0.0 0.0 

Oak-Conifer 
Forest 

Areas where the main and upper canopy layers are composed of a mix of 
conifer and oak (total canopy cover greater than 25 percent). They are 
composed of a mix of Oregon white oak (Quercus garryana) and conifers 
(usually Douglas-fir), with each constituting at least 25 percent of total 
canopy cover. This habitat type may also be co-dominated by other 
broadleaf trees, and includes both native stands and stands on 
agricultural lands, rural residential lands, and urban/suburban landscapes.   

0.0 0.0 0.1 
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Oak-
Dominant 
Forest 

Areas where total canopy cover exceeds 25 percent and more than 25 
percent of total canopy cover is comprised of Oregon white oak in the 
main and upper canopy layers and less than 25 percent is comprised of 
conifers in the main and upper canopy layers. Oregon ash (Fraxinus 
latifolia) may be co-dominant with oak on wetter soils. Bigleaf maple 
(Acer macrophyllum), madrone (Arbutus menziesii)), and/or cherry 
(Prunus spp.) may also be present. 

0.0 0.0 0.1 

Oak Savanna 
Areas where total tree canopy cover is 5 to 25 percent and at least half of 
the total canopy cover is Oregon white oak. The understory consists of 
native and non-native shrubs, herbs, and graminoids. 

0.1 0.2 0.2 

Conifer 
Savanna 

Areas where total canopy cover is 5 to 25 percent and at least half of the 
total canopy cover is conifer. The understory consists of native and non-
native shrubs, herbs, and graminoids.     

0.1 0.2 0.2 

Riverine 

Areas with flowing water and is defined as “...wetland and deepwater 
habitats within a channel...”, with channel defined as “...an open conduit 
either naturally or artificially created which periodically or continuously 
contains moving water...”  

0.1 0.0 0.0 

Lacustrine 

Areas defined as non-flowing inland waters that are impounded by either 
natural or anthropogenic processes. The lacustrine wetland habitat type 
presented here is defined as “...wetlands and deepwater habitats with all 
of the following characteristics: 1) situated in a topographic depression or 
a dammed river channel; 2) lacking trees, shrubs, persistent emergents, 
emergent mosses or lichens with greater than 30 percent aerial coverage; 
and 3) total area exceeds 8 hectares (20 acres)...” (Cowardin et al. 1979).  
Wetlands and deepwater habitats with surface areas of less than 8 
hectares have also been included if water depth exceeds 2 meters (6.6 
feet), as have water bodies where the shoreline is either wave formed or 
bedrock, and ocean derived salinity is less than 0.5 percent.  

0.1 0.0 0.0 

Palustrine 

Areas defined as non-tidal wetlands dominated by trees, shrubs, 
persistent emergents, emergent mosses or lichens, and all such wetlands 
that occur in tidal areas where salinity due to ocean-derived salts is below 
0.5 percent. Following the Cowardin Classification, palustrine wetlands 
also includes wetlands lacking such vegetation if all of the following 
conditions are met: 1) area less than 8 hectares (20 acres); 2) have no 
active wave-formed or bedrock shoreline features; 3) water depth in the 
deepest part of the basin less than 2 meters at low water; and 4) salinity 
due to ocean-derived salts is less than 0.5 percent. This habitat type 
includes wetlands that occur adjacent to riverine and lacustrine wetlands 
in the riparian zone as well as wetlands that are isolated from riverine 
and lacustrine wetlands.  

0.1 0.0 0.0 
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II. PATCH SIZE (PS) 

The Patch Size parameter addresses the area requirements for a target prairie-associated species based 

on the area of contiguous suitable habitat for the species. Suitable in this context is defined as habitat 

types that meet the landscape or habitat criteria for the species. Contiguous suitable habitat is 

considered to be a patch. Habitat areas with a Potential Occupancy value greater than 0 are by 

definition a part of a patch. Patch size is assigned based on the patch in which the habitat area is 

located.   

Because larger patches are preferrable to smaller patches, the Technical Working Group (2013) defined 

both “Minimum Size” and “Preferred Size” criteria. Minimum Size is associated with the absolute 

minimum patch area that is needed for a target prairie-associated species3. Preferred Size is associated 

with the minimum patch area that supports a higher likelihood of persistence of the target prairie-

associated species. (Technical Working Group, 2013) 

Habitat areas within patches meeting the Preferred Size criteria are given a value of 1.0 for the Patch 

Size parameter. Habitat areas within patches that are less than the Preferred Size but equal to or greater 

than the Minimum Size requirement are given a value of 0.8 for the Patch Size parameter. Habitat areas 

within patches that are less than the Minimum Size threshold are given a value of 0 for Patch Size 

parameter.  

Table C4 below lists Minimum Size and Preferred size requirements for each species.  

Table C2: Patch Size Criteria and Values 

 Unsuitable, 

PS = 0.0 

Minimum Size,  

PS = 0.8 

Preferred Size,  

PS = 1.0 

Mazama Pocket Gopher <  0.01 ha (0.02 ac) ≥ 0.01 ha (0.02 ac) < 0.40 ha (1.0 ac) ≥ 0.40 ha (1.0 ac) 

Taylor’s Checkerspot 
Butterfly 

< 0.20 ha (0.50 ac) ≥ 0.20 ha (0.50 ac) < 2.0 ha (4.94 ac) ≥ 2.0 ha (4.94 ac) 

Streaked Horned Lark < 60 ha (148.3 ac) ≥ 60 ha (148.3 ac) < 120 ha (296.5 ac) ≥ 120 ha (296.5 ac) 

Barriers that impact Patch Size are noted in Appendix A. While barriers are not explicitly parameterized 

into the SHARP model, they may be addressed in the data input layers. For instance, Interstate 5 (I-5) is 

modeled as a feature that impacts Patch Size through county-wide habitat data which excludes areas 

                                                           

3
 Both the Minimum and Preferred Size criteria are based on varying demographic units for each target prairie-

associated species. For Mazama pocket gopher, the demographic unit is an individual male or female gopher; for 
Taylor’s checkerspot butterfly, the demographic unit is an occupied site. For streaked horned lark, the 
demographic unit is an individual territory. The Minimum Size criterion is associated with the smallest observed 
isolated and occupied site for each target prairie-associated species. The streaked horned lark is the exception 
since the size range of sites historically used by streaked horned lark is unknown. Given this uncertainty, the 
Technical Working Group (2013) recommends considering sites > 60 ha (148.3 ac) as the absolute minimum Patch 
Size for streaked horned lark.  
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overlain by I-5. Therefore, continuous patches intersected by I-5 are considered two separate patches 

for purposes of calculating Patch Size. Additional barriers may be incorporated into SHARP manually. 

For SHL assessments where Patch Size requirements are met, SHARP users must explore aerial imagery 

for potential barriers that impact Patch Size. Barriers for SHL include features that impact clear sightlines 

(e.g., shrubs greater than 1.5 m (3.3 ft) or clusters of trees) or other structures that are strong visual 

dividers of the landscape).  

III. PATCH PROXIMITY (PP) 

Patch Proximity (PP) is a parameter that accounts for connectivity to other habitats that are suitable and 

meet the minimum size criteria for the target prairie-associated species. Proximity to other habitats is 

used as a proxy for connectivity. A proximity threshold was defined for each species by Technical 

Working Group (2013) representing the maximum distance a species is likely to move from one patch of 

suitable habitat to another within one season, providing no barriers to movement exist between the 

two habitats. It is important to recognize that the intervening landscape or its permeability are not 

factored into the Patch Proximity parameter in the current version of SHARP (Version 1.0). Patch 

proximity is assigned to a habitat area based on the distance from its patch to the nearest patch. 

This approach acknowledges the importance of habitat connectivity measured as proximity to other 

suitable areas. Areas that are within the acceptable range (with respect to each species) of other 

suitable patches are given a Patch Proximity value of 1.0 in the ASI. Areas that are farther than the 

acceptable range are given a Patch Proximity value of 0.9 in the ASI. As few prairie ecosystems remain, a 

small discount factor was assigned for a patch that is unconnected versus one that is connected 

(Technical Working Group, 2013).  

Table C3: Patch Proximity Criteria and Values 

 Higher Likelihood for 
Connectivity, 

PP = 1.0 

Lower Likelihood for 
Connectivity, 

PP = 0.9 

Mazama Pocket Gopher ≤200 m (656.2 ft) >200 m (656.2 ft) 

Taylor’s Checkerspot Butterfly ≤400 m (1,312 ft) >400 m (1,312 ft) 

Streaked Horned Lark ≤6,000 m (3.7 mi) >6,000 m (3.7 mi) 
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APPENDIX D - ACTIVITIES, MAGNITUDE OF EFFECTS, EFFECT INDICES, AND INTENSITY 

OF EFFECTS 

In the SHARP framework, the “Magnitude of Effects” (ME) is estimated by using an “Effects Index” 

worksheet to rank the predicted impact that the spatial and temporal aspects of a specific activity may 

have on each target prairie-associated species at each lifecycle stage (ENVIRON et al., 2010).  

ACTIVITIES 

An activity is a type of action whose impacts associated with physical and chemical changes to a habitat 

are defined. The maximum physical extent an activity can impact is called the “Area of Alteration.” There 

are normally two elements of an activity that influence the spatial extent of effects on a species or 

habitat. The first element is called the footprint and is typically delineated by the presence of a structure 

or other types of infrastructure (e.g., pavement). The second element of an activity is the area outside 

the footprint, the buffer, which is defined by the dominant physical or chemical impact resulting from an 

activity. The two combined constitute the Area of Alteration. However, in some instances, activities lack 

infrastructure that permanently destroys a habitat (e.g., agriculture, hunting) and therefore have no 

footprint. In the SHARP framework, activities possessing both a footprint and a buffer are classified as 

discrete whereas activities lacking a footprint are classified as diffuse (ENVIRON et al., 2010).  

For example, a road that is paved has an asphalt and gravel shoulder defined as the footprint where 

there is a direct elimination of habitat and use by species. The Area of Alteration extends beyond the 

footprint into the buffer incorporating physical or chemical disturbances that may result from structural, 

operational, or maintenance actives such as mowing or water quality degradation from stormwater 

runoff (see Figure D1). Unlike the footprint where habitats may be permanently destroyed (e.g., a 

building constructed on a native grassland), habitats in the buffer area typically exist in a degraded state 

or may be converted to another habitat type as a result of the activity (e.g., fire suppression associated 

with a road results in invasion by exotic species). 

Table D1 lists activities defined for modeling in SHARP with footprints and buffers defined. Activity 

definitions were developed in consultation with both the County and the Technical Working Group 

(2013). 
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Table D1: Activities Applicable for Use in the Methodology 

Activity Footprint Total Area of Alteration 

Urban 

Residential 

Entire lot or development including 

primary building, outbuildings, septic 

(if necessary), and yards. 

All sidewalks, driveways, and bike 

lanes whether pavement or gravel. 

150 feet from outermost edge of 

subdivision. 

Urban 

Commercial/ 

Industrial 

All buildings, parking lots, sidewalks, 

driveways, storm drainage facilities, 

storage yards, and associated roads. 

100 feet from outermost edge of 

impervious surface associated with 

commercial/industrial site. 

Rural 

Residential 

All impervious surfaces associated 

with lot including primary building, 

outbuildings, barns, storage sheds, 

uncovered storage areas, and septic 

facilities; driveways; wood and 

equipment storage. 

150 feet buffer around the footprint. 

Rural 

Commercial/ 

Industrial 

All buildings, parking lots, sidewalks, 

driveways, storm drainage facilities, 

septic facilities, storage yards, and 

associated roads. Within a 

Commercial Zone, i.e., 10,000 sqft 

maximum building envelope. Up to 

60% impervious surface including 

gravel surfaces. 

100 feet from outermost edge of 

impervious surface associated with 

commercial/industrial site. 

Roads – Rural, 

Existing or New 

Pavement and gravel 2-3 lane roads 

within Right of Way (ROW). Includes 

gravel berms and/or bike lanes. May 

include turn lanes at intersections. 

Impervious surface typically totals 

50% of the entire ROW. 

25% of the ROW on each side of road or 

50% of footprint on either side of the 

road. Includes stormwater facilities (e.g. 

ponds and ditches). Vegetation 

management is typically about 65% of 

remaining ROW but may extend to end of 

ROW. 

Agricultural 

Land Use – 

Crops 

(including 

Christmas tree 

farms) 

Structures associated with ag-crops. 

Areas planted or plowed for crops. 

150 foot distance around farm structure 

footprint, 75 feet around planted crop 

area. May be different based on soil 

management, crop type, pesticide 

application, water application. 
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Agricultural 

Land Use - 

Grazing 

Gates, watering troughs, fences, and 

other structures associated with ag-

grazing. This does not include 

feedlots. 

 

150 foot distance around farm structure 

footprints or: Entire grazing area (if 

managed sustainably, documentation 

required), supplemental feeding, fence 

repairs, vegetation control along fence 

lines and roads. 75 foot distance around 

fence line for exceeding sustainable rates. 

0 foot distance around fence line for 

sustainable management. 

Parks and 

Campgrounds 

Developed parks and campgrounds. 

Maintenance facilities, bathrooms, 

picnic shelters/other park structures, 

septic drain fields. Tent sites, RV 

hook-ups; trails and roads; 

playgrounds; excluding natural areas. 

Trails associated with hiking, biking, horse 

riding - trail width + 10 feet on each side; 

Playing fields + 25 feet around perimeter; 

Vegetation management area. 

Mining Extraction and equipment use area. 

Tailing and soil storage areasarea. 

Entry roads; and other associated 

structures (e.g. weighing stations). 

100 feet away from footprint. 

Special 

Easements, 

BELOW ground 

- pipelines & 

utilities not 

included in 

road ROW 

Excavation area associated with 

below-ground utility. Above-ground 

structures associated with below-

ground utilities are classified as 

Special Easements, Above ground. 

Pipelines – vegetation management and 

repairs in 25-foot corridor. Powerlines, 

local – vegetation management and 

repairs in 15-foot corridor. Powerlines, 

regional – vegetation management and 

repairs in 100-foot corridor (per 

alignment). 

Special 

Easements, 

ABOVE ground 

- pipelines & 

utilities not 

included in 

road ROW 

Pad for transmission line support 

towers and substations; 

Telephone/utility pole; Pipelines - 

typically seven feet wide by several 

miles long. 

Pipelines – vegetation management and 

repairs in 25-foot corridor. Powerlines, 

local – vegetation management and 

repairs in 15-foot corridor. Powerlines, 

regional – vegetation management and 

repairs in 100-foot corridor (per 

alignment). 

Hunting1 Diffuse human activity. Pursuit of animals such as pheasants and 

deer for food or sport. Total land available 

to hunting = X acres (X %). 

Fall months only. 
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Mazama Pocket Gopher

Adult Dispersal/ Breeding/ Foraging Footprint Buffer

Type A Effect 
(lethal , immediate, and long term (> 2 years)) 1 0.5

Type B Effect 
(chronic, later in time, and short term (<2 years)) -- 0.25

Expert Assigned Magnitude of Effect 1 0.5

scale: 1 = tota l  loss ; 0.75 = high effect; 

0.5 = moderate effect; 0.25 = low effect; 0 = trace effect

Roads

Horseback 

riding1 

Diffuse human activity. Riding a horse as a sport or as a means of 

transportation. 

Restricted to designated trails (trail width 

+ 10 feet on either side). 

Any month of the year. 

Bird and 

Wildlife 

Watching, and 

Plant 

Gathering1 

Diffuse human activity Bird and other wildlife watching and 

botanizing generally consist of small 

groups of less than six people on an 

extended walk. Activities associated with 

this action are generally non-intrusive 

(e.g., photography, hiking) and limited to 

foot traffic on trails (trail width + 10 feet 

on either side). 

Any month of the year. 
1 

While these activities are not permitted by the County, a magnitude of effect was developed for the activities as they had 

been a part of previous SHARP iterations. The inclusion of these activities supports capturing a more complete picture of 

impacts in both baseline and proposed scenarios.  

DEFINING THE MAGNITUDE OF EFFECT 

The “Magnitude of Effect” is a qualitative ranking of an activity’s predicted impact on a species-lifestage 

informed by components of the “Effects Index.” In the SHARP framework, a separate Magnitude of 

Effect is defined for both the footprint and buffer of a discrete Activity. For activities that are diffuse, a 

Magnitude of Effect is defined for only its buffer. 

In Version 1.0 of the Methodology, the Magnitude of Effect was defined by species experts in the 

Technical Working Group (2013). Experts rank impacts associated with an activity along a scale of trace, 

low, medium, high effect, complete loss (0, 0.25, 0.50, 0.75, 1.00, respectively). In order to inform the 

rank impacts, experts complete an “Effects Index” for each activity for each species-lifestage. 

Effects Index 

The Effect Index is a table comprised 

of “Type A” and “Type B” effect 

mechanisms. Type A effects include 

the immediate impacts of an activity 

on the species or its habitat (e.g., 

vehicle strike causing immediate 

mortality), as well as the destruction 

of habitat (e.g., elimination due to 

the placement of a structure). Type A 

effects are described as lethal, 

Table D2: Example Effects Index Worksheet for Road Activity on 
Mazama Pocket Gopher 
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immediate, and long term (>2 years). Type B effects are described as chronic, later in time and short 

term (< 2 years). Examples include chronic exposure to contaminants and/or reductions in prey. Type B 

effects are later in time, but still are reasonably certain to occur. See Table D2 for an example Effects 

Index worksheet. 

Effects Indices are completed for each unique species, lifestage, activity buffer, and activity footprint           

(if an activity has a footprint). This involves determining where nexus exist between a species lifestage 

and risk pathway, each of which is associated with a Type A or Type B effect mechanism.  

Table D3 lists the Type A and Type B Magnitude of Effect for each activity (footprint and buffer, if 

relevant) per species lifestage (Technical Working Group, 2013). In many cases, when a Type A effect 

resulted in complete loss, the Type B effect is not applicable (NA) since all habitat function is removed 

by the Type A effect. 

 

Figure D1. Example Activity Diagram: Rural road  
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Table D3: Type A and Type B Magnitude of Effect for Each Activity per Species Lifestage (Technical Working Group, 2013) 

  
Mazama Pocket Gopher (all 

lifestages) Streaked Horned Lark (nesting) Streaked Horned Lark (other) 
Taylor's Checkerspot Butterfly 

(larvae/pupae/egg) 
Taylor's Checkerspot Butterfly 

(adult) 

  Footprint Buffer Footprint Buffer Footprint Buffer Footprint Buffer Footprint Buffer 

Activity 
Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Urban 
Residential 

1.00 NA 0.00 0.50 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 1.00 1.00 NA 1.00 1.00 

Final = 1.00 Final = 0.50 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 

Urban 
Commerci

al/ 
Industrial 

1.00 NA 0.00 0.50 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 1.00 1.00 NA 1.00 1.00 

Final = 1.00 Final = 0.50 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 

Rural 
Residential 

1.00 NA 0.00 0.25 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 NA 0.75 0.50 1.00 NA 0.50 0.00 

Final = 1.00 Final = 0.25 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 0.75 Final = 1.00 Final = 0.50 

Rural 
Commerci

al/ 
Industrial 

1.00 NA 0.00 0.50 1.00 NA 1.00 NA 1.00 NA 1.00 NA 1.00 NA 0.75 0.75 1.00 NA 0.75 0.75 

Final = 1.00 Final = 0.50 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 Final = 0.75 Final = 1.00 Final = 0.75 

Roads - 
Rural, 

Existing or 
New 

1.00 NA 0.50 0.25 0.75 0.75 0.50 0.50 1.00 NA 0.50 0.75 1.00 NA 0.50 0.50 1.00 NA 0.50 0.50 

Final = 1.00 Final = 0.50 Final = 0.75 Final = 0.50 Final = 1.00 Final = 0.75 Final = 1.00 Final = 0.50 Final = 1.00 Final = 0.50 

Agriculture 
Land Use - 

Crops 

0.50 0.50 0.00 0.25 1.00 NA 0.00 0.50 1.00 NA 0.00 0.25 0.75 0.75 0.50 0.50 0.75 0.75 0.50 0.50 

Final = 0.50 Final = 0.25 Final = 1.00 Final = 0.50 Final = 1.00 Final = 0.25 Final = 0.75 Final = 0.50 Final = 0.75 Final = 0.50 

Agriculture 
Land Use - 

Grazing 

0.25 0.25 0.00 0.00 0.00 0.75 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.75 0.00 0.50 0.00 0.75 0.25 0.25 

Final = 0.25 Final = 0.00 Final = 0.75 Final = 0.00 Final = 0.50  Final = 0.00 Final = 0.75 Final = 0.50 Final = 0.75 Final = 0.25 

Parks and 
Camp 

Grounds 

1.00 NA 0.25 0.50 1.00 NA 0.00 1.00 1.00 NA 0.00 0.75 1.00 NA 0.75 0.75 1.00 NA 0.75 0.75 

Final = 1.00 Final = 0.50 Final = 1.00 Final = 1.00 Final = 1.00 Final = 0.75 Final = 1.00 Final = 0.75 Final = 1.00 Final = 0.75 

Mining 
1.00 NA 0.00 0.25 1.00 NA 0.00 0.50 1.00 NA 0.00 0.50 1.00 NA 1.00 1.00 1.00 NA 1.00 NA 

Final = 1.00 Final = 0.25 Final = 1.00 Final = 0.50 Final = 1.00 Final = 0.50 Final = 1.00 Final = 1.00 Final = 1.00 Final = 1.00 
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Table D2: Continued, Type A and Type B Magnitude of Effect for each activity per species lifestage (Technical Working Group, 2013) 

  
Mazama Pocket Gopher (all 

lifestages) Streaked Horned Lark (nesting) Streaked Horned Lark (other) 
Taylor's Checkerspot Butterfly 

(larvae/pupae/egg) 
Taylor's Checkerspot Butterfly 

(adult) 

  Footprint Buffer Footprint Buffer Footprint Buffer Footprint Buffer Footprint Buffer 

Activity 
Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Type 
A 

Type 
B 

Special 
Easements 

- below 
ground 

0.00 0.75 0.50 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.25 0.25 0.00 0.75 0.25 0.25 

Final = 0.75 Final = 0.50 Final = 0.00 Final = 0.00 Final = 0.00 Final = 0.00 Final = 0.75 Final = 0.25 Final = 0.75 

Final = 0.25 

Special 
Easements 

- above 
ground 

1.00 NA 0.25 0.25 1.00 NA 0.00 0.00 1.00 NA 0.00 0.00 0.75 0.75 0.25 0.25 0.75 0.75 0.25 0.25 

Final = 1.00 Final = 0.25 Final = 1.00 Final = 0.00 Final = 1.00 Final = 0.00 Final = 0.75 Final = 0.25 Final = 0.75 Final = 0.25 

Hunting 
NA NA 0.00 0.25 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 0.25 0.25 NA NA 0.00 0.00 

NA Final = 0.25  NA Final = 0.00 NA Final = 0.00 NA Final = 0.25 NA Final = 0.00 

Horseback 
riding 

NA NA 0.00 0.25 NA NA 0.00 0.25 NA NA 0.00 0.00 NA NA 0.25 0.25 NA NA 0.00 0.00 

NA Final = 0.25  NA Final = 0.25 NA Final = 0.00 NA Final = 0.25 NA Final = 0.00 

Bird & 
wildlife 

watching, 
and plant 
gathering 

NA NA 0.00 0.00 NA NA 0.00 0.25 NA NA 0.00 0.00 NA NA 0.25 0.25 NA NA 0.00 0.00 

NA Final = 0.00  NA Final = 0.25 NA Final = 0.25 NA Final = 0.25 NA Final = 0.00 
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