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1.0  Introduction 

 

The 2007 Legislature updated Washington’s Forest Health Law (RCW 76.06) to establish 

additional authority for implementing an effective statewide forest health program. The 

Department of Natural Resources (DNR) was designated as the lead agency responsible for 

implementing a comprehensive program to improve forest health statewide.  

 

The law defines “forest health” broadly as: the condition of a forest being sound in ecological 

function, sustainable, resilient, and resistant to insects, diseases, fire and other disturbance, and 

having the capacity to meet landowner objectives.  

 

DNR maintains the capacity to deliver insect and disease monitoring and technical assistance 

activities to all forest landowners in Washington State. These education, outreach, and detection 

services and voluntary management activities are collectively referred-to as “Tier 1” of the 

system under state law. The Forest Health Law also provided DNR broader authority to 

effectively address insect and disease issues that are not remedied through normal program 

activities. 

 

When forest health conditions in an area deteriorate despite the best efforts of DNR and 

landowners to implement preventative forest health improvements, the Commissioner may 

initiate action under the system laid out in statute. A technical advisory committee, comprised of 

forest management practitioners and scientific experts, is appointed to evaluate forest health 

threats and potential remedial actions. Upon the committee’s recommendation, the 

Commissioner of Public Lands may issue a “Forest Health Hazard Warning.” This action is 

voluntary and advisory for all landowners and managers within the affected area, but represents 

an official finding by the Commissioner and is designed to motivate action. DNR is required, for 

example, to prioritize technical assistance and project coordination within areas affected by a 

warning. 

 

In response to the continued deterioration in the health of Washington’s forests, Commissioner 

of Public Lands Peter Goldmark appointed members to a Forest Health Technical Advisory 

Committee in January 2012. The purpose of the committee is to advise the Commissioner on the 

severity of the threats, areas of the state where corrective actions would be best prioritized, and 

what kind of actions would be most effective. This report documents the proceedings and 

deliberations of the committee, and is a companion to the recommendations developed by the 

committee in June 2012. 
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1.1 FOREST HEALTH TECHNICAL ADVISORY COMMITTEE MEMBERSHIP 
Name Committee Position Title Organization 

Aaron Everett Chair State Forester WA DNR 

Reese Lolley Forest Ecologist E. Washington Forest Program Director The Nature Conservancy 

Greg Morris Aquatic Ecologist Fisheries Habitat Biologist Yakama Nation 

Bill Gaines Wildlife Biologist Wildlife Ecologist WA Conservation Science 
Institute 

Robert Gara Insect/Disease Risk Specialist Professor Emeritus, Forest Entomology University of Washington 

Connie Mehmel Insect/Disease Risk Specialist Forest Entomologist US Forest Service 

Dave Peterson Fuels Specialist Research Team Leader, Fire Applications US Forest Service 

Scott Ketchum Forester/Silviculturist Northern Inland Region Manager Forest Capital Partners 

Doug Daoust Ex Officio Asst. Director, State and Private Forestry US Forest Service 

 

 

1.2 ROLE OF THE FOREST HEALTH TECHNICAL ADVISORY COMMITTEE 

The state forest health law establishes several specific roles of the technical advisory committee, 

which include: 

 Evaluate the threat to forest health and make a timely report to the commissioner on its 

nature, extent and location. RCW 76.06.170 (2) 

 Consider the need for action to reduce the threat and alternative methods of achieving the 

desired results, including the environmental risks associated with the alternatives and the 

risks associated with no action. RCW 76.06.170 (2)(a) 

 The committee shall also recommend potential approaches to achieve the desired results 

for forest land ownerships of fewer than ten acres and for forests owned for scientific 

study, recreational or other uses not compatible with active management. RCW 

76.06.170 (2)(b) 

 The committee shall recommend to the commissioner whether a forest health hazard 

warning or forest health hazard order is warranted based on the factors in RCW 

76.06.180 (2) or when otherwise determined by the committee to be warranted. RCW 

76.06.170 (2)(c) 

 When the commissioner issues a forest health hazard warning or forest health hazard 

order, the committee shall monitor the progress and results of activities to address the 

hazard, and periodically report its findings to the commissioner. RCW 76.06.170 (2)(d) 
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2.0 Methodology 

In order to evaluate the threats to forest health, the committee held a series of meetings from 

February 2012 through June 2012. The committee’s analysis focused on forest health threats in 

eastern Washington only. Insect and disease damage is ubiquitous throughout eastern 

Washington (Figure 1), so the committee utilized a process of coarse-scale and fine-scale 

analysis to prioritize areas. 

 

Figure 1. 2011 Forest Health Aerial Survey Map. 

The committee first conducted a coarse-scale analysis to determine the best confluence of actual 

damage, predicted damage, potentially high-risk forest conditions, coincidence with wildfire 

hazards and efficacy considerations that would enable further action under state law to be 

successful. This coarse-scale analysis identified five priority landscapes that contained high to 

moderate levels of actual and predicted damage, significant levels of high-risk forest conditions 

and a majority of forestland available for active management.  
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These priority landscapes were then subjected to a fine-scale analysis to determine if the specific 

criteria for a forest health hazard warning, as outlined in state law, were met:  

 

  “A decision to issue a forest health hazard warning may be based on existing forest stand 
conditions and: 

(a) The presence of an uncharacteristic insect or disease outbreak that has or is 
likely to (i) spread to multiple forest ownerships and cause extensive damage to 
forests; or (ii) significantly increase forest fuel that is likely to further the spread 
of uncharacteristic fire;” [RCW 76.06.180(2)] 

 

2.1 COARSE-SCALE ANALYSIS OF FOREST HEALTH PRIORITY AREAS 

A wide variety of data were utilized by the committee to analyze existing forest stand conditions 

and evaluate the threats to forest health in eastern Washington at the landscape scale. The scale 

of initial landscape analysis was selected as state-delineated Watershed Resource Inventory 

Areas (WRIAs). WRIAs with small amounts of forestland were excluded from the comparative 

analysis, and forestland data from some adjoining WRIAs were combined in order to somewhat 

normalize the size of the landscapes.  

 

Spatial data layers were analyzed to produce acreage values for four major variables: 

 

1. Cumulative acres of tree mortality for the period between 1996 and 2010 in which 10-35 

trees per acre were observed dead. Figure 2. 

a. Source: Annual aerial insect & disease damage surveys conducted by DNR & US 

Forest Service, aggregated with a US Forest Service program called Mortality 

Mapper. 

b. Utility: A measure of elevated insect & disease activity indicating that a 

significant amount of damage has occurred, but not so much damage as to 

indicate near-total tree loss. 

 

2. Cumulative acres of tree defoliation in at least two years for the period between 2007 and 

2011. Figure 3. 

a. Source: Annual aerial insect & disease damage surveys conducted by DNR & 

USFS, aggregated by DNR Forest Health Program staff. 

b. Utility: A measure of elevated defoliator activity indicating that a significant 

amount of sustained damage has occurred. 

 

3. National Insect & Disease Risk Map (NIDRM) acres projected to experience the loss of 

20% or greater of the stand basal area over a 15-year period. Figure 4. 

a. Source: National Insect & Disease Risk Map produced by the US Forest Service. 

http://www.fs.fed.us/foresthealth/technology/nidrm.shtml  

b. Utility: NIDRM is the compilation of individual insect and disease risk models to 

produce a forward-looking aggregated damage estimate based on FIA plot 

inventory information. 

http://www.fs.fed.us/foresthealth/technology/nidrm.shtml
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4. LANDFIRE Vegetation Condition Class acres in moderate (VCC2) or high (VCC3) 

“departure” from historic reference conditions. Figure 5. 

a. Source:LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. 

http://www.landfire.gov/NationalProductDescriptions10.php  

b. Utility: VCC quantifies the amount that current vegetation has departed from the 

simulated historical vegetation reference conditions, calculated based on changes 

to species composition, structural stage, and canopy closure. Extensive “departed” 

forest conditions indicate a potentially heightened risk of forest loss to 

disturbances like insects, diseases and wildfires. 

http://www.landfire.gov/NationalProductDescriptions10.php
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Figure 2. Cumulative Tree Mortality 1996 to 2011.     Figure 3. Defoliation from 2007 to 2011. 
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Figure 4. 2006 National Insect and Disease Risk Map (NIDRM).    Figure 5. Vegetation Condition Class. 
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Acres of each variable were reported by WRIA (Table 1), and within each WRIA, the forestland 

in reserved and unreserved status (Figure 6) is differentiated. The purpose of this differentiation 

is to understand the proportion of the landscape on which active management may take place, as 

a measure of efficacy. Forests along the eastern flank of the Cascades are experiencing 

significant levels of mortality and damage from insects and disease. However, as depicted in the 

table and map below, the majority of forests in the eastern Cascades are federally managed and 

classified as reserve areas, greatly limiting active management opportunities.  
 
 

 
Figure 6. Federal Reserve Areas. 
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Table 1. Acreage of four variables (mortality, defoliation, NIDRM and VCC) used in coarse-scale analysis for each Watershed Resource Inventory Area 
(WRIA) in Eastern Washington. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WRIA# WRIA_NM Total Reserved
Non-
Reserved Total Reserved

Non-
Reserved Total Reserved Non-Reserved Total Reserved

Non-
Reserved

60 Kettle 476,666 20,008 4,426 15,583 17,669 1,759 15,910 200,107 25,510 174,596 216,226 18,077 198,149

30 Klickitat 488,246 52,390 90 52,300 1,491 21 1,470 214,239 423 213,816 426,714 1,942 424,772

51/52 Nespelem-Sanpoil 539,650 10,143 1,254 8,888 9,098 1,484 7,614 246,316 14,204 232,112 379,671 16,522 363,149

54 Low er Spokane 252,382 6,858 0 6,858 0 0 0 99,783 0 99,783 226,956 0 226,956

59 Colville 476,462 14,039 0 14,039 11 0 11 183,441 0 183,441 438,054 0 438,054

49 Okanogan 468,426 53,092 18,946 34,146 51,683 1,152 50,530 132,227 10,518 121,709 442,286 43,364 398,922

37 Low er Yakima 198,112 26,257 190 26,068 370 0 370 47,202 0 47,202 179,135 404 178,731

58 Middle Lake Roosevelt 549,697 26,542 2,283 24,259 0 0 0 186,242 8,789 177,453 399,227 15,656 383,571

55/6/7 Little-Mid-Spoke-Hang 317,834 1,092 0 1,092 463 0 463 95,556 0 95,556 338,120 0 338,120

45 Wenatchee 533,961 13,334 10,661 2,674 84,885 71,071 13,815 188,618 98,832 89,786 366,912 277,065 89,847

39/40 Up-Yak-Alk-Squilch 555,042 10,334 5,048 5,287 150,484 110,847 39,637 180,892 97,811 83,081 404,199 172,760 231,439

61 Upper Lake Roosevelt 299,644 13,483 1,445 12,038 0 0 0 94,718 479 94,239 211,128 1,015 210,113

48 Methow 828,220 238,017 188,082 49,935 120,755 83,555 37,200 222,406 128,349 94,057 812,657 585,320 227,336

62 Pend Oreille 632,218 31,662 11,499 20,163 222 107 115 150,202 28,058 122,144 310,029 20,333 289,695

38 Naches 470,397 53,541 34,013 19,528 11,146 6,507 4,640 156,832 80,281 76,551 341,084 200,798 140,286

32/35 Walla M. Snake 378,287 1,312 680 632 11,310 7,922 3,389 139,867 82,497 57,370 294,650 139,832 154,818

46/47 Entiat-Chelan 433,452 58,524 48,790 9,734 70,763 67,133 3,630 78,141 63,642 14,499 374,245 278,783 95,462

Total Forestland
1996-2010 Cumulative Mortality Ac. (10-

35 TPA) 2007-11 Cumulative Defoliation 2+ yrs Risk Projection -- NIDRM 2008 Refresh VCC 2 & 3
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Landscapes (WRIAs) were ranked against one another for each variable (mortality, defoliation, 

risk/predicted damage and vegetation condition class), and rating points were assigned according 

to rank – a ranking in the top 1/3 highest acres earned a rating score of “4,” middle 1/3 earned a 

“2,” and bottom 1/3 lowest acres earned a “1.” Landscapes that contained all or part of a 

designated US Forest Service Collaborative Forest Landscape Restoration (CFLR) project area 

received a supplemental rating point of “1.” These areas represent a concerted focus of 

management for US Forest Service-managed land, as well as a greater degree of public support 

for management activities and therefore a higher efficacy potential. 

 

Each ranking evaluation process was performed on five iterations: (Appendix A) 

 -Ranking on the basis of unreserved acres for each variable 

 -Ranking on the basis of total acres for each variable 

 -Ranking on the basis of all variables (“composite”) 

-Ranking to emphasize tree mortality (by removing defoliation rating) 

-Ranking to emphasize defoliation (by removing mortality rating) 

 

In all evaluations, the NIDRM risk/predicted damage variable was weighted 50% extra (1.5 

weight). The purpose of the supplemental weight was to focus the evaluation on anticipated 

future damage for which preventive management action may be warranted. 

 

The number of times a landscape appeared in the top tier of the scoring iterations was summed, 

and the top five ranked landscapes were selected for supplemental fine-scale analysis. These 

priority landscapes were: Klickitat, Okanogan, Middle Lake Roosevelt, Kettle and Sanpoil 

WRIAs.  

 

 

2.2 FINE-SCALE ANALYSIS OF PRIORITY LANDSCAPES 
 

As a result of the coarse-scale analysis, the committee selected the following WRIAs as priorities 

for further analysis: Klickitat, Okanogan, Sanpoil, Kettle and Middle Lake Roosevelt. The 

committee selected data to help assess seven considerations to make a determination as to 

whether a forest health hazard warning was warranted: existing forest stand conditions, presence 

of an uncharacteristic outbreak, extent/likelihood of spread to multiple ownerships, 

extent/likelihood of significantly increased forest fuels, Tier 1 actions and forest management 

treatments, values at risk and efficacy. The criteria correspond to specific considerations 

enumerated in state law, or additional considerations requested by the committee. 
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Table 2. Technical Advisory Committee Forest Health Hazard Warning Considerations and Data Points 
Consideration Origin of 

Consideration 
Data Points 

Existing forest stand conditions RCW 76.06.180(2) -Forest structural stage by cover type  
-Degree of departure from historic range of 
variability 
-National Insect & Disease Risk Map 
predicted mortality 
-Potential Vegetation Type  
-Fire Regime Group 

Presence of an uncharacteristic 
outbreak 

RCW 76.06.180(2)(a) -Aerial insect and disease survey 
-Suitable host area for budworm and pine 
bark beetles with recent aerial survey 
damage detections 
-Historical reference data on past outbreaks  

Extent/likelihood of spread to 
multiple ownerships 

RCW 76.06.180(2)(a)(i) -Aerial survey damage by ownership 
-Distribution of susceptible forest types  
 

Extent/likelihood of significantly 
increased forest fuels¹  

RCW 76.06.180(2)(a)(ii) -Fuel Characteristic Classification System  
-Aerial survey damage 
-Proximity to wildland-urban interface 
 

Values at risk RCW 76.06.170(2)(a) 
 
Technical Advisory 
Committee 

-Wildlife species & habitats of concern  
-Existing impaired water quality  
-Salmonid stock status  
-Priority watersheds for the Upper 
Columbia Salmon Recovery Board 
-Timber & economic values (infrastructure) 

Tier 1 actions and forest 
management treatments 
 

Technical Advisory 
Committee 

-Recently completed & planned treatment 
acres by landowners/managers  
-Technical assistance/outreach 
 

Efficacy considerations Technical Advisory 
Committee 

-Proportion of host area in reserve status 
-Timber market proximity  
-Organizational implementation capacity 
-Ability to leverage federal resources 
-Existing multi-jurisdictional/stakeholder 
collaborative 
-Existing forest roads infrastructure 
 

¹ Consideration of Increased Forest Fuels: Based on the available body of scientific research, the interactions between bark beetle 
tree mortality, fuels configuration and wildfire behavior are highly variable and unclear (Hicke et. al 2012). Similarly mixed findings 
have been associated with defoliation from western spruce budworm (Hummel, 2003). While intuition would suggest that an 
increase in fuels would lead to more severe fire behavior, the literature provides contradictory conclusions. Fire behavior impacts 
depend on preexisting conditions, the site-specific type of insect damage, and the length of time that has elapsed since the damage 
occurred. The TAC reviewed baseline quantifiable fire behavior characteristics of locally-adjusted fuel types in the Fuels 
Characterization Classification System (FCCS) data set. However, there is no practically available means to quantify the change in 
fire behavior as a result of bark beetle mortality and budworm defoliation. Therefore the TAC utilized the amount of Community 
Wildfire Protection Plan (CWPP) priority treatment areas as a proxy to measure the concern associated with potential insect 
mortality and wildfire interactions. Areas where CWPP priority treatment areas coincide with forest stands susceptible to bark 
beetles and/or western spruce budworm were determined by the TAC to represent a precautionary concern for increased fuel 
loading. 
 
References for Data Points 
Aerial Insect and Disease Survey. Washington Department of Natural Resources and the US Forest Service. Every year since 1947, 
aerial detection surveys have recorded forest damage from insects and disease in Washington.  
 
Community Wildlfire Protection Plans (CWPP). Washington Department of Natural Resources. The TAC utilized the amount of 
Community Wildfire Protection Plan (CWPP) priority treatment areas as a proxy to measure the concern associated with potential 
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insect mortality and wildfire interactions.  Areas where CWPP priority treatment areas coincide with forest stands susceptible to bark 
beetles and/or western spruce budworm were determined by the TAC to represent a precautionary concern for increased fuel 
loading. 
 
Priority Habitat and Species (PHS). Washington Department of Fish and Wildlife. The PHS is a database of habitats and species 
considered to be priorities for conservation and management. Priority species include state endangered, threatened, sensitive, and 
candidate species. A list of priority species was created for each of the five landscapes (WRIAs) in the TAC fine-scale analysis. 
 
Impaired Water Quality. Washington Department of Ecology. This dataset is an inventory of impaired water quality.  
 
Salmonid Stock Inventory. Washington Department of Fish and Wildlife and native Indian Tribes of western Washington. These data 
allowed the TAC to assess the location and intensity of non-healthy salmonid stocks. 
 
Priority Watersheds. Upper Columbia Salmon Recovery Board. This dataset identifies watersheds that are a priority for salmon 
habitat restoration and protection as identified by the Upper Columbia Salmon Recovery Board.  
 

 

Several key elements of the statutory wording were interpreted to limit the committee’s 

discretion in recommending a warning. By the process utilized, substantially all the statutory 

considerations in Table 7 needed to be aligned in order to warrant a warning recommendation to 

the Commissioner. RCW 76.06.180 reads as follows:  

 

1) Prior to issuing a forest health hazard warning or forest health hazard order, the commissioner 
shall consider the findings and recommendations of the forest health technical advisory 
committee and shall consult with county government officials, forest landowners and forest land 
managers, consulting foresters, and other interested parties to gather information on the threat, 
opportunities or constraints on treatment options, and other information they may provide. The 
commissioner, or a designee, shall conduct a public hearing in a county within the geographical 
area being considered. 

 
2) The commissioner of public lands may issue a forest health hazard warning when he or she 

deems such action is necessary to manage the development of a threat to forest health or 
address an existing threat to forest health. A decision to issue a forest health hazard warning may 
be based on existing forest stand conditions and: 

 
a. The presence of an uncharacteristic insect or disease outbreak that has or is likely to (i) 

spread to multiple forest ownerships and cause extensive damage to forests; or (ii) 
significantly increase forest fuel that is likely to further the spread of uncharacteristic fire; 

 
b. When, due to extensive physical damage from wind or ice storm or other cause, there are 

(i) insect populations building up to large scale levels; or (ii) significantly increased forest 
fuels that are likely to further the spread of uncharacteristic fire; or 

 
c. When otherwise determined by the commissioner to be appropriate.” 

 
The committee considered portions of Subsection (1) and all of section (2)(a) in its deliberations. 

Subsection (b) was not applicable to the landscapes that were evaluated, and the committee 

members are not afforded independent discretion such as in (c). 

 

Subsection (2)(a) was split into three separate considerations for the purposes of TAC 

proceedings. The first requires the “presence” of an “uncharacteristic” outbreak. The “presence” 

criterion is straightforward to assess but constrained the committee in some important respects. 
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In several cases outbreaks are occurring at currently low intensity levels, or occurred in the last 

few years at levels that appeared to be upward-trending followed by a leveling-off or decrease in 

intensity reported for 2011 aerial survey data. In these cases the “presence” criteria are not 

strictly satisfied and therefore do not meet the criteria for recommending a warning, although the 

committee considered additional mortality and damage inevitable given the forest conditions 

present. 

 

Assessing the “uncharacteristic” nature of individual outbreaks is difficult, because it inherently 

requires choices about the period of time for comparison. The term “uncharacteristic” is defined 

at RCW 76.06.020(16) as, “ecologically atypical for a forest or vegetation type or plant 

association and refers to fire, insect or disease events that are not within a natural range of 

variability.” Compared within the last 50-100 years, many outbreaks could be considered 

“uncharacteristic.” If one lengthens the time of comparison, it grows to include much more 

variability and many outbreaks would not be considered “uncharacteristic.” Furthermore, one 

may not truly assess the context of natural variability without the benefit of hindsight. Yet 

waiting until the end of an outbreak would largely abdicate the TAC’s purpose under statute, and 

render moot any recommended corrective actions. For the purposes of the TAC deliberations the 

“uncharacteristic” criterion was considered fulfilled where an extensive, upward-trending 

outbreak that coincided with extensive forest conditions that were both, a) suitable to the host 

insect and, b) significantly departed from historical reference conditions. 

 

The second consideration under 2(a)(i) requires that said outbreak has or is likely to spread to 

“multiple forest ownerships and cause extensive damage.” Because the location of certain host 

trees, such as lodgepole pine, is often confined to high-elevation lands on few forest ownership 

categories (generally US Forest Service or DNR), it is difficult to satisfy this criterion. The 

location of host trees for western spruce budworm, in contrast, is such that public, tribal, small 

private and industrial forestlands can all be affected. The language referring to both multiple 

ownerships and extensiveness suggests that these criteria are linked. In other words, if an 

outbreak spread from a single owner onto another, but the damage did not have the potential to 

be “extensive,” the legislative intent would not be satisfied. 

 

The third consideration under 2(a)(ii) serves as an alternative to the multi-landowner and 

extensiveness considerations; the language under 2(a) suggests that either consideration (i) or (ii) 

may be met in designating a warning area. Based on the available body of scientific research, the 

interactions between bark beetle tree mortality, fuels configuration and wildfire behavior are 

highly variable and unclear (Hicke et. al 2012). Similarly mixed findings have been associated 

with defoliation from western spruce budworm (Hummel, 2003). While intuition would suggest 

that an increase in fuels would lead to more severe fire behavior, the literature provides 

contradictory conclusions. Fire behavior impacts depend on preexisting conditions, the site-

specific type of insect damage, and the length of time that has elapsed since the damage 

occurred. The TAC reviewed baseline quantifiable fire behavior characteristics of locally-

adjusted fuel types in the Fuels Characterization Classification System (FCCS) data set. 

However, there is no practically available means to quantify the change in fire behavior as a 

result of bark beetle mortality and budworm defoliation without site-specific measurements. 

Therefore the TAC utilized the amount of Community Wildfire Protection Plan (CWPP) priority 

treatment areas as a proxy to measure the concern associated with potential insect mortality and 
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wildfire interactions. Areas where CWPP priority treatment areas coincide with forest stands 

susceptible to bark beetles and/or western spruce budworm were determined by the TAC to 

represent a precautionary concern for increased fuel loading. This, however, means that 

satisfying criteria 2(a)(ii) as a substitute for, or in the absence of, criteria (i) would be 

extraordinarily difficult. 

 
 
2.2.1 Data Sets and Their Utility 

Specific data sets were selected to inform the committee on statutorily required considerations 

and criteria, as displayed in Table 7. For each of the five priority WRIAs the following data sets 

were analyzed: 

 

1. Current Vegetation. Figures 7-11. 

a. Source: GNN Current Vegetation developed by Landscape Ecology Modeling, 

Mapping and Analysis project (LEMMA), a collaborative research group of the 

US Forest Service PNW Research Station and Oregon State University. This data 

set uses Gradient Nearest Neighbor (GNN) to model current vegetation from US 

Forest Service Forest Inventory & Analysis system of field plots and satellite 

imagery at 30-meter spatial resolution. 

http://www.fsl.orst.edu/lemma/main.php?project=imap&id=home 

b. Utility: Describes current forest species composition and structure. 

 

2. Suitable Host Area, recent damage and population trajectory for Western Spruce 

Budworm. Figures 12-15. 

a. Source: GNN Current Vegetation developed by LEMMA. GNN Current 

Vegetation data set was queried by DNR Forest Health Program staff to select 

areas with the following attributes: 40% or greater of total stand basal area 

comprised of host species (grand fir, subalpine fir and Douglas-fir), two or more 

canopy layers, and total stand basal area of 120 ft² or greater. 

b. Source: DNR/US Forest Service annual aerial survey of insect & disease damage. 

c. Source: DNR/US Forest Service pheromone trapping of adult budworm moths. 

d. Utility: Delineates areas that are suitable for western spruce budworm damage. 

 

3. Suitable Host Area and recent damage for Pine Bark Beetles (lodgepole and ponderosa 

pine). Figures 16, 17. 

a. Source: GNN Current Vegetation developed by LEMMA. GNN Current 

Vegetation data set was queried by DNR Forest Health Program staff to select 

areas with the following attributes: 30% or greater of total stand basal area 

comprised of host species (lodgepole pine or ponderosa pine), quadratic mean 

diameter of 8 inches or greater, and total stand basal area of 120 ft² per acre or 

greater.  

b. Source: DNR/US Forest Service annual aerial survey of insect & disease damage. 

c. Utility: Delineates lodgepole pine or ponderosa pine areas that are suitable for 

pine bark beetle infestation. 

  

http://www.fsl.orst.edu/lemma/main.php?project=imap&id=home
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4. LANDFIRE Fire Regime Group (FRG). Figure 18. 

a. Source: LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. 

http://www.landfire.gov/NationalProductDescriptions12.php 

b. Utility: FRG characterizes the presumed historical fire regimes within landscapes 

based on interactions between vegetation dynamics, fire spread, fire effects and 

spatial context. 

 

5. Intersection of LANDFIRE Fire Regime Group (FRG) I and III and Vegetation Condition 

Class (VCC) 2 and 3. Figure 18, 19. 

a. Source:LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. GIS analysis of data layers performed by DNR Forest 

Health Program staff. 

http://www.landfire.gov/NationalProductDescriptions12.php 

b. Utility: The intersection of FRG I and III with VCC 2 and 3 delineates forested 

portions of the landscape which have historically experienced frequent 

disturbance from fire and are currently departed from the historical reference 

vegetation condition. FRG I are areas that have fire return intervals of less than 35 

years with low to mixed severity fires. FRG III are areas with fire return intervals 

of 35 to 200 years with low to mixed severity fires. VCC 2 are areas with a 

moderate departure from historical reference vegetation conditions. VCC 3 are 

areas with a high departure from historical reference vegetation conditions. The 

TAC used the most recent LANDFIRE Refresh 2008 datasets in all of its analysis. 

LANDFIRE Refresh 2008 datasets updated 2001 data to incorporate disturbance 

and its severity, both managed and natural, which occurred on the landscape from 

2001 to 2008. Specific examples of disturbance are: fire, vegetation management, 

weather, and insects and diseases. Disturbances were mapped using a combination 

of satellite imagery and disturbance databases.  

 

6. Potential Vegetation Type. Figure 20, 21. 

a. Source: Interagency Mapping and Assessment Project (IMAP), US Forest Service 

Pacific Northwest Research Station http://ecoshare.info/imap/ 

b. Utility: Delineates potential vegetation types. Potential vegetation types typically 

represent the climax vegetation for a location given natural succession in the 

absence of disturbance. 

 

7. GNN/VDDT states crosswalk (state class).  

a. Source: Interagency Mapping and Assessment Project (IMAP), US Forest Service 

Pacific Northwest Research Station http://ecoshare.info/imap/  

b. Utility: Provides a summary of current conditions: cover type, size class and 

canopy cover. Based on a crosswalk of GNN current vegetation layer and 

modeled potential vegetation states using the Vegetation Dynamics Development 

Tool (VDDT). VDDT software models how vegetation might change over time 

given certain assumptions about the typical natural disturbances and growth rates 

for an ecological region. 
 

http://www.landfire.gov/NationalProductDescriptions12.php
http://www.landfire.gov/NationalProductDescriptions12.php
http://ecoshare.info/imap/
http://ecoshare.info/imap/


16                                                                             Staff Report: Forest Health Technical Advisory Committee 
 

Table 3. Summary of current vegetation conditions from GNN/VDDT state class for Klickitat WRIA. 

 
 
 
Table 4. Summary of current vegetation conditions from GNN/VDDT state class for Okanogan WRIA. 

 
 

 
Table 5. Summary of current vegetation conditions from GNN/VDDT state class for Middle Lake Roosevelt WRIA. 

 
 
 

Table 6. Summary of current vegetation conditions from GNN/VDDT state class for Kettle WRIA. 

 

Klickitat WRIA  30 Stateclass

Cover Type

10-40% 40-60% 60%+ 10-40% 40-60% 60%+ 10-40% 40-60% 60%+

Douglas-fir/Grand Fir 2,578 2,686 1,175 9,492 5,219 39,103 12,151 25,876 45,375

Grand Fir 2,719 106 1,290 5,637 7,686 18,808 6,622 5,194 28,600

Lodgepole Pine 1 173 0 1,445 52 2,231 1,034

Mountain Hemlock 706 874 2,689 3,061 1,480 22,443 1,680 3,214 24,562

Ponderosa Pine 7,812 3,094 4,850 65,551 70,064 13,573 77,183 37,742 14,143

Silver Fir/Doug-fir 122 591 36 417 295 3,065 49 34 548

Subalpine Parkland 791 90 1,338 495 2,374 6,262 218 143 418

Sap/Pole (0-10" DBH) Middle (10-20") Large (20"+)

Okanogan WRIA 49 Stateclass

Cover Type

10-40% 40-60% 60%+ 10-40% 40-60% 60%+ 10-40% 40-60% 60%+

Subalpine f ir/Douglas-fir 76 2,136 545 703 8,566 23,095 397 838 8,482

Douglas-fir 4,539 3,677 10,493 16,712 42,320 80,788 11,275 21,593 24,103

Douglas-fir mix 538 130 2,589 717 1,864 9,285 390 1,492 7,165

Douglas-fir/Grand fir 112 490 200 4,184 4,404 1,724 4,639 1,116

Lodgepole pine/Larch 5,586 8,702 7,110 4,381 7,648 6,414 33

Mountain Hemlock 106 371 139

Subalpine Parkland 104 599 475 645 990 514 888 13 64

Ponderosa Pine 8,107 11,203 1,273 33,537 21,423 10,213 9,734 6,715 836

Sap/Pole (0-10" DBH) Middle (10-20") Large (20"+)

Middle Lake Roosevelt WRIA  58 Stateclass

Cover Type Sap/Pole (0-10" DBH) Middle (10-20") Large (20"+)

10-40% 40-60% 60%+ 10-40% 40-60% 60%+ 10-40% 40-60% 60%+

Subalpine fir/Douglas-fir 456 240 1,734 699 490 1,988 2 547 534

Douglas-fir 1,125 7,882 4,123 14,253 53,631 75,219 8,360 18,108 10,331

Douglas-fir mix 640 2,603 2,420 4,403 6,025 21,666 1,789 3,702 4,872

Douglas-fir/Red cedar 286 1,279 1,660 1,558 2,958 6,571 562 536 629

Lodgepole pine/Larch 1,797 3,786 4,303 3,100 4,651 3,325 662 15 198

Ponderosa Pine 10,111 1,767 1,856 48,838 37,481 4,800 33,604 11,591 1,464

Kettle WRIA 60 Stateclass

Cover Type

10-40% 40-60% 60%+ 10-40% 40-60% 60%+ 10-40% 40-60% 60%+

Subalpine fir/Douglas-fir 92 416 2,689 1,553 2,289 7,286 24 1,271 3,521

Douglas-fir 5,216 5,100 10,348 15,375 44,062 93,034 14,966 26,228 27,286

Douglas-fir mix 2,391 1,355 4,847 4,021 12,619 26,885 2,686 6,812 7,756

Douglas-fir/Red cedar 1,332 2,067 6,302 2,746 6,323 21,955 1,069 4,375 3,952

Lodgepole pine/Larch 5,260 5,451 11,374 2,966 11,021 4,233 1,262

Ponderosa Pine 1,959 3,145 4,474 10,676 8,385 1,559 5,447 1,190 89

Sap/Pole (0-10" DBH) Middle (10-20") Large (20"+)
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Table 7. Summary of current vegetation conditions from GNN/VDDT state class for Sanpoil WRIA. 

 
 

 

8. Completed and Planned Forest Management Treatments. Figures 22-25. 

a. Source: Okanogan Wenatchee National Forest, Colville National Forest, Colville Agency 

Bureau of Indian Affairs, Yakama Nation Tribal Forestry, Washington Department of 

Natural Resources State Lands, Washington Department of Natural Resources Forest 

Practices Applications, and grant-funded hazard reduction projects administered by DNR 

on private forestlands. 

b. Utility: Provides a summary of completed forest management treatments from 2000 to 

2011 for US Forest Service, state, and private landowners. Colville Reservation 

treatments are from 1985 to 2008. Yakama Reservation treatments are from 2003 to 

2011. Treatments include commercial, non-commercial and fuels activities. Also includes 

WA DNR planned treatments from 2011 to 2023, Yakama Reservation planned 

treatments from 2012 to 2020 and USFS planned treatments from 2011 to 2021. 

 

9. Fuels Characteristic Classification System (FCCS). Figures 26-30. 

a. Source: LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. 

http://www.landfire.gov/NationalProductDescriptions25.php 

b. Utility: FCCS provides standardized descriptions of fuelbeds and fire hazard 

metrics. FCCS calculates the relative fire hazard of each fuelbed including: flame 

length, surface fire behavior, crown fire and available fuel potentials. 

 

10. Community Wildfire Protection Plan (CWPP) priority treatment areas. Figure 31. 

a. Source: DNR & local communities develop CWPPs to assess fire hazards and 

values at risk. Communities establish priorities for areas with homes at risk of 

wildfires, which may then receive grant assistance for hazard reduction activities. 

http://www.dnr.wa.gov/RecreationEducation/Topics/PreventionInformation/Pages

/rp_burn_countymitigation_plans.aspx  

b. Utility: Reviewing FCCS data and relevant published literature revealed that there 

is considerable variability in how or whether insect and disease damage affects 

forest fuels. CWPP-identified priority areas with homes at risk from wildfires 

were therefore employed as a proxy that describes locations where interactions 

between insect damage and wildfires would be least desirable. 

 

Sanpoil WRIA 52 Stateclass

Cover Type Sap/Pole (0-10" DBH) Middle (10-20") Large (20"+)

10-40% 40-60% 60%+ 10-40% 40-60% 60%+ 10-40% 40-60% 60%+

Subalpine fir/Douglas-fir 345 94 2,227 524 2,158 4,057 22 163 1,603

Douglas-fir 3,739 5,944 9,400 13,450 41,197 88,176 12,820 26,307 32,094

Douglas-fir mix 1,439 1,506 2,794 3,146 6,634 16,863 2,615 5,191 10,452

Subalpine parkland 96 167 174 108 217 224 27 5 24

Lodgepole pine/Larch 2,552 2,369 2,401 3,619 6,912 4,978 451 2 2

Ponderosa Pine 8,507 6,356 2,881 27,675 19,419 9,347 16,752 9,700 7,250

http://www.landfire.gov/NationalProductDescriptions25.php
http://www.dnr.wa.gov/RecreationEducation/Topics/PreventionInformation/Pages/rp_burn_countymitigation_plans.aspx
http://www.dnr.wa.gov/RecreationEducation/Topics/PreventionInformation/Pages/rp_burn_countymitigation_plans.aspx
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Figure 7. Current Vegetation Klickitat WRIA.    Figure 8. Current Vegetation Sanpoil & Nespelem WRIAs. 
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Figure 9. Current Vegetation Kettle WRIA. 
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Figure 10. Current Vegetation Middle Lk. Roosevelt WRIA.      Figure 11. Current Vegetation Okanogan WRIA.   
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 Figure 12. Suitable Host Areas for Western Spruce Budworm and Recent Defoliation      Figure 13. 2011 Western Spruce Budworm Defoliation and 2012 Expected Defoliation. 
Okanogan, Kettle, Sanpoil and Middle Lake Roosevelt WRIAs.       Okanogan, Kettle, Sanpoil and Middle Lake Roosevelt WRIAs. 
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Figure 14. Suitable Host Areas for Western Spruce Budworm and recent defoliation in     Figure 15. 2011 Western Spruce Budworm Defoliation and 2012 Expected Defoliation 
Klickitat WRIA            in Klickitat WRIA 
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Figure 16. Suitable Host Areas for pine bark beetles and recent mortality in Okanogan,     Figure 17. Suitable host areas for pine bark beetles and recent mortaliy  
Kettle, Sanpoil and Middle Lk. Roosevelt WRIAs         in Klickitat WRIA 
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Figure 18. Intersection of Fire Regime Group (FRG) I and III with Vegetation Condition     Figure 19. Intersection of Fire Regime Group (FRG) I and III with Vegetation Condition  
Class (VCC) 2 and 3 in the Okanogan, Kettle, Sanpoil and Middle Lk. Roosevelt WRIAs.      Class (VCC) 2 and 3 in the Klickitat WRIA. 
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Figure 20. Potential Vegetation Type in Northeast Washington      Figure 21. Potential Vegetation Type in Eastern Washington Cascades 
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Figure 22. Recently completed and planned treatments, Okanogan WRIA.  Figure 23. Recently completed and planned treatments, Kettle WRIA. 
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Figure 24. Recently completed and planned treatments, Sanpoil & Middle Lk.    Figure 25. Recently completed and planned treatments, Klickitat WRIA. 
Roosevelt WRIAs. 
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Figure 26. Fuel Characteristic Classification System Fuelbeds for Eastern Washington. 

   
Figure 27. Surface Fire Potential for Eastern Washington. Figure 28. Flame Length for Eastern Washington. 
 

  
Figure 29. Crown Fire Potential for Eastern Washington. Figure 30. Available Fuel Potential for Eastern Washington. 
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Figure 31. Community Wildfire Protection Plan (CWPP) Priority Areas  

and US Forest Service Project Planning Areas. 
 

 
 
2.2.2 Warning Determination Process 
 

The committee established that three pests were the primary sources of recent and projected 

future damage in the high-priority areas: mountain pine beetle in lodgepole pine; pine bark 

beetles in ponderosa pine; and western spruce budworm in Douglas-fir, grand fir and true firs. To 

facilitate the evaluation process, the high priority landscapes were divided into sub-areas that 

were evaluated separately. Table 8 describes the sub-landscapes and committee determinations 

for each pest. 
 
 
Table 8. Okanogan and Ferry County Sub-Landscapes Forest Health Hazard Warning Considerations and Determinations. 
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Table 9. Klickitat and Yakima County Sub-Landscape Forest Health Hazard Warning Considerations and Determinations. 

 
 

Sub-Landscapes Forest Health Hazard Warning Considerations and Determinations

Sub-Landscape Central Okanogan County E. Okanogan/W. Ferry County East Ferry County
(West o f Hwy 97) (Between Hwy 97 and Hwy 21) (Between Hwy 21 and Columbia R./Hwy 395)

Agent

MPB-
Lodgepole 
Pine

MPB-
Ponderosa 
Pine

Western 
Spruce 
Budworm

MPB-
Lodgepole 
Pine

MPB-
Ponderosa 
Pine

Western 
Spruce 
Budworm

MPB-
Lodgepole 
Pine

MPB-
Ponderosa 
Pine

Western 
Spruce 
Budworm

Existing forest conditions
Yes Yes Yes Yes Yes Yes Yes Yes Yes

Presence of an 
uncharacteristic outbreak Yes No Yes No No Yes Yes No No

Extent/likelihood of spread 
to multiple ownerships Yes Yes Yes No No Yes No Yes Yes

Extent/likelihood of 
significantly increased 
forest fuels

No Yes Yes No Yes Yes No Yes Yes

Tier 1 actions and forest 
management treatments Yes Yes Yes Yes Yes Yes Yes Yes Yes

Values at risk
Yes Yes Yes Yes Yes Yes Yes Yes Yes

Efficacy Considerations
No Yes Yes No Yes Yes No Yes Yes

Committee Determination No 
Warning 

Warranted

No 
Warning 

Warranted

Warning 

Warranted

No 
Warning 

Warranted

No 
Warning 

Warranted

Warning 

Warranted

No 
Warning 

Warranted

No 
Warning 

Warranted

No        
Warning 

Warranted

Technical Advisory Committee 
determination if consideration was met

Technical Advisory Committee 
determination if consideration was met

Technical Advisory Committee 
determination if consideration was met

Sub-Landscape Klickitat and Yakima County

Agent

MPB-
Lodgepole 
Pine

MPB-
Ponderosa 
Pine

Western 
Spruce 
Budworm

Existing forest conditions
Yes Yes Yes

Presence of an 
uncharacteristic outbreak No No No

Extent/likelihood of spread 
to multiple ownerships No Yes Yes

Extent/likelihood of 
significantly increased 
forest fuels

No Yes Yes

Tier 1 actions and forest 
management treatments Yes Yes Yes

Values at risk
Yes Yes Yes

Efficacy Considerations
Yes Yes Yes

Committee Determination No 
Warning 

Warranted

No 
Warning 

Warranted

No    
Warning 

Warranted

Technical Advisory Committee 
determination if consideration was 

met
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Sub-landscape 1: Central Okanogan County (West of Hwy 97 to the Okanogan WRIA 
boundary) 
 
Mountain Pine Beetle-Lodgepole Pine: This landscape contains a significant amount of 
lodgepole pine stands that are suitable host area for the mountain pine beetle. There is also 
extensive moderate departure from the historical reference vegetation conditions. The vast 
majority of the suitable host area for mountain pine beetle is on the Loomis State Forest and the 
Okanogan-Wenatchee National Forest. This landscape contains extensive recent and historical 
mortality from mountain pine beetle in lodgepole pine. Damage is currently confined to DNR 
land and US Forest Service land. Spread to other ownerships will be very limited due to a lack 
of suitable host area (Figures 9 & 13). There is a limited amount of interface between lodgepole 
pine stands and CWPP priority treatment areas in this landscape, and therefore a limited 
potential for exacerbating wildfire hazard. Significant silvicultural treatments have occurred on 
portions of DNR land. Reserved areas on both DNR and US Forest Service land, as well as 
Canada lynx habitat management considerations, limit the potential efficacy of treatments in this 
landscape. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 34 & 35). 

 
Mountain Pine Beetle-Ponderosa Pine: This landscape contains a moderate amount of 
ponderosa pine stands that are suitable host areas for mountain pine beetle. There is also 
extensive moderate/high departure from the historical reference vegetation conditions. Mortality 
from bark beetles in ponderosa pine is best characterized as light and there have been no major 
recent outbreaks. There is a significant amount of interface between ponderosa pine stands and 
CWPP priority treatment areas in this landscape. The potential exists for damage to spread to 
multiple ownerships as ponderosa pine stands can be found on state, federal, industrial and 
small private lands. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 34 & 35). 

 
Western Spruce Budworm: This landscape contains a significant amount of Douglas-fir and true 
fir stands that are suitable host areas for western spruce budworm (WSBW). Approximately 
57% of the Douglas-fir component is closed canopy. Defoliation from WSBW is widespread and 
is predicted to continue in 2012 based on high pheromone trap counts. All landowners have 
been impacted by the defoliation (state, federal, industrial and small private). There is a 
significant amount of interface between Douglas-fir stands and CWPP priority treatment areas in 
this landscape. No large-scale landowner collaborative exists, which may constrain efficacy on 
federal lands. However, little of the host area is affected by reserve designations. 
 

Committee Determination: Warning Warranted (Figures 32 & 33). 
 
 
Sub-Landscape 2: East Okanogan and West Ferry County (Between Hwy 97 and Hwy 21) 
 
Mountain Pine Beetle-Lodgepole Pine: Extent of lodgepole pine suitable host area is limited. 
Lodgepole pine stands in this landscape are currently experiencing low levels of damage from 
mountain pine beetle. Susceptible lodgepole pine stands primarily exist on the Colville 
Reservation and US Forest Service land. There is a limited amount of interface between 



32                                                                             Staff Report: Forest Health Technical Advisory Committee 
 

lodgepole pine stands and CWPP priority treatment areas in this landscape.  A significant 
portion of the suitable host area on US Forest Service land is reserved, limiting management 
options. 
 

Committee Determination: No warning warranted. Criteria for likelihood of spread to 
other ownerships and “presence” of an outbreak are not satisfied, and efficacy potential 
is low. 

 
Mountain Pine Beetle-Ponderosa Pine: This landscape contains a significant amount of 
ponderosa pine stands that are suitable habitat for mountain pine beetle. There is also 
extensive moderate departure from the historical reference vegetation conditions. Mortality from 
bark beetles in ponderosa pine is best characterized as light and there have been no major 
outbreaks. The vast majority of ponderosa pine suitable host area is confined to the Colville 
Reservation so there is a low likelihood of spread to multiple ownerships. The Colville 
Reservation has implemented extensive silvicultural treatments in ponderosa pine suitable host 
areas. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 34 and 35). 

 
Western Spruce Budworm: This landscape contains a significant amount of Douglas-fir and true 
fir stands that are suitable habitat for western spruce budworm (WSBW). Over 50% of the 
Douglas-fir component is closed canopy. Defoliation from WSBW is widespread and is predicted 
to continue in 2012 based on high trap counts. All landowners have been impacted by the 
defoliation (state, federal, industrial and small private). There is a significant amount of interface 
between budworm susceptible Douglas-fir stands and CWPP priority treatment areas in this 
landscape. A portion of the landscape is in a landowner collaborative. 
 

Committee Determination: Warning Warranted (Figures 32 and 33). 
  
 
Sub-Landscape 3: East Ferry County (Between Hwy 21 and Columbia River/Hwy 395) 
 
Mountain Pine Beetle-Lodgepole Pine: This landscape contains a significant amount of 
lodgepole pine stands that are suitable host area for the mountain pine beetle. However, most 
of the lodgepole pine stands in the host area are not departed from the historical reference 
vegetation conditions. This area has recently experienced moderate intensity lodgepole pine 
mortality in isolated pockets. With the extensive amount of suitable host area there is some 
potential for an uncharacteristic outbreak to occur if the population trend increases. Susceptible 
lodgepole pine stands exist wholly on US Forest Service land north of Highway 20, and on the 
Colville Reservation and US Forest Service land south of Highway 20. There is a limited amount 
of interface between lodgepole pine stands and CWPP priority treatment areas in this 
landscape. A significant proportion of susceptible lodgepole pine stands – substantially all 
suitable host from Profanity Peak south to the Colville Reservation boundary on US Forest 
Service land – are reserve areas. Much of this landscape is designated as a US Forest Service 
Collaborative Forest Landscape Restoration (CFLR) area. 
 

Committee Determination: No warning warranted. Criteria for likelihood of spread to 
other ownerships and “presence” of an uncharacteristic outbreak are not satisfied, and 
efficacy potential is low. 
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Mountain Pine Beetle-Ponderosa Pine: This landscape contains a significant amount of 
ponderosa pine stands that are suitable habitat for mountain pine beetle. There is also 
extensive moderate departure from the historical reference vegetation conditions. The southern 
portion of this area has recently experienced moderate amounts of ponderosa pine mortality 
and with the extensive amount of suitable host area there is high potential for an 
uncharacteristic outbreak to occur. Susceptible ponderosa pine stands primarily exist on the 
Colville Reservation and US Forest Service land. There is a limited amount of interface between 
ponderosa pine stands and CWPP priority treatment areas in this landscape. There have been 
extensive silvicultural treatments implemented on the Colville Reservation. Much of this 
landscape is designated as a US Forest Service Collaborative Forest Landscape Restoration 
(CFLR) area. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 34 & 35). 

 
Western Spruce Budworm: This landscape contains a significant amount of Douglas-fir and true 
fir stands that are suitable habitat for western spruce budworm (WSBW). 50% to 60% of the 
Douglas-fir component is closed canopy. There have been low levels of recent WSBW 
defoliation, however, high trap counts predict there will be a large increase in defoliation in 
portions of this area in 2012. The extensive amount of suitable host area leads to a high 
potential for an uncharacteristic budworm outbreak over the next few years. . Suitable host 
areas for WSBW exist on all ownerships in the landscape including tribal, state, federal and 
private lands so the potential for spread to multiple ownerships is high.  Much of this landscape 
is designated as a US Forest Service Collaborative Forest Landscape Restoration (CFLR) area. 
There is a significant amount of interface between budworm susceptible Douglas-fir stands and 
CWPP priority treatment areas in this landscape. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 34 & 35). 

 
 
Sub-Landscape 4: Klickitat and Yakima County 
 
Mountain Pine Beetle-Lodgepole Pine: This landscape contains a moderate amount of 
lodgepole pine stands that are suitable host areas for mountain pine beetle. From 2006 to 2009, 
portions of this landscape experienced moderate to heavy lodgepole pine mortality from 
mountain pine beetle. However, 2010 and 2011 saw a major reduction in the amount of 
lodgepole pine acreage damaged by mountain pine beetle. The vast majority of susceptible 
lodgepole pine stands occur on the Yakama Reservation and some on DNR land so the 
potential for damage to spread to multiple ownerships is low. There is very limited interface 
between lodgepole pine stands and CWPP priority treatment areas in this landscape. Both the 
Yakama Reservation and DNR have recently implemented significant silvicultural treatments to 
reduce lodgepole pine stand susceptibility. Some of the susceptible lodgepole pine stands in the 
western portion of the Yakama Reservation near Mt. Adams are in reserve status greatly limiting 
management options and DNR is subject to the Habitat Conservation Plan for spotted owl in the 
area as well. 
 
 Committee Determination: No warning warranted. 
 
Mountain Pine Beetle-Ponderosa Pine: This landscape contains a significant amount of 
ponderosa pine stands that are suitable habitat for pine bark beetles. There is also extensive 
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moderate/high departure from the historical reference vegetation conditions. There have been 
light to moderate areas of ponderosa pine mortality in this landscape from 2006 to 2011, 
however, like lodgepole pine, the acreage of damage greatly decreased in 2010 and 2011. 
Susceptible ponderosa pine stands exist on all ownerships in the landscape including tribal, 
state, federal and private lands so the potential for spread to multiple ownerships is high. There 
is a limited amount of interface between ponderosa pine stands and CWPP priority treatment 
areas in this landscape. The Yakama Reservation has recently implemented significant 
silvicultural treatments in ponderosa pine stands. DNR is subject to the Habitat Conservation 
Plan for spotted owl in the area. 
 

Committee Determination: No warning warranted; recommend as an area of concern 
(Figures 36 and 37). 

 
Western Spruce Budworm: This landscape contains a significant amount of Douglas-fir and true 
fir stands that are suitable habitat for western spruce budworm (WSBW). Current WSBW 
defoliation is light and very limited in extent . There have been extensive WSBW outbreaks 
historically in this landscape. Suitable host areas for WSBW exist on all ownerships in the 
landscape including tribal, state, federal and private lands so the potential for spread to multiple 
ownerships is high.  There is a limited amount of interface between WSBW suitable host areas 
and CWPP priority treatment areas. DNR is subject to the Habitat Conservation Plan for spotted 
owl in the area. 
 
 Committee Determination: No warning warranted. 
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Figures 32 and 33. Forest health hazard warning for western spruce budworm in East Okanogan/West Ferry County. 
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Figures 34 and 35. Areas of concern for forest health damage agents in Eastern Okanogan and Ferry County. 
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Figures 36 and 37. Area of concern for pine bark beetles-ponderosa pine in Klickitat and Yakima County.
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2.2.3 Management Recommendations 
 

The TAC developed recommended actions to respond to the proposed warning area for western 

spruce budworm in Okanogan and Ferry County, as well as a number of areas of concern related 

to other insects. These recommendations were formulated to address forest conditions at the 

landscape scale (i.e., the range of forest conditions across the warning area) and the stand scale 

(i.e., site-specific actions that can be taken to reduce hazards).  

 

Stand scale recommendations are relatively straightforward actions, documented in scientific 

literature, which professional foresters can routinely assist landowners in carrying out. However, 

the choice of stand scale actions is entirely dependent on landowner objectives, the options 

afforded by the existing condition of the forest, and often, economic considerations. 

Furthermore, from a forest management and ecological perspective, applying the same 

recommended action to every suitable host acre within the warning and areas of concern would 

be neither practicable nor desirable.  

 

Thus, a broad landscape scale objective was needed to complement and guide stand scale 

actions. The development of landscape scale recommendations was designed to quantify:  

 the characteristics of a forest that would be more resilient to insect damage; 

 the amount of work that may be necessary to move from current conditions to more 

resilient conditions; 

 a basis for monitoring the long-term success of actions under a warning or area of 

concern. 

 

This required comparing existing forest conditions against some benchmark condition that would 

be less susceptible to widespread damage. Many of the factors that render current forest 

conditions susceptible to severe damage can be traced to past management decisions, successful 

suppression of low-intensity wildfires, and other changes in forest composition and structure that 

have occurred in the last century. The Vegetation Condition Class information utilized in the 

coarse- and fine-scale analysis is based on a comparison of current forest conditions with 

historical reference conditions. These data were therefore used to form the basis of landscape 

scale recommendations. 

 

 

Landscape Recommendation Development 
 
The TAC established landscape scale goals to improve forest health for the warning area by 

analyzing current vegetation conditions in comparison to historical reference conditions. 

According to LANDFIRE: “The Biophysical Settings (BpS) layer represents the vegetation that 

may have been dominant on the landscape prior to Euro-American settlement and is based on 

both the current biophysical environment and an approximation of the historical disturbance 

regime.” To develop landscape scale goals, current succession classes (SCLASS) for each major 

conifer biophysical setting (BpS) were compared to the historical reference condition of 

succession classes for each major conifer BpS model in the warning area. Please see Appendix B 

for a complete description of BpS models used to create landscape goals. 
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Biophysical Settings (BpS). Figures 38, 39. 

a. Source:LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. 

http://www.landfire.gov/NationalProductDescriptions20.php  

b. Utility: BpS represents the vegetation that may have been dominant on the 

landscape prior to Euro-American settlement and is based on both the current 

biophysical environment and an approximation of the historical disturbance 

regime. Biophysical settings serve as the best representation of historical, pre-

European, forest conditions.  

 

Succession Class (SCLASS). Figures 40, 41. 

 

a. Source:LANDFIRE Project, a joint venture of the US Forest Service and the US 

Department of the Interior. 

http://www.landfire.gov/NationalProductDescriptions17.php  

b. Utility: SCLASS characterizes current vegetation conditions with respect to the 

vegetation species composition, cover, and height ranges of successional states 

that occur within each biophysical setting. 

 

http://www.landfire.gov/NationalProductDescriptions20.php
http://www.landfire.gov/NationalProductDescriptions17.php
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Figure 38. Major forest Biophysical Settings (BpS) East Okanogan and Ferry County     Figure 39. Major forest Biophysical Settings (BpS) in Klickitat Landscape. 
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Figure 40. Distribution of Succession Classes East Okanogan and Ferry County    Figure 41. Distribution of Succession Classes in Klickitat Landscape. 
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Table 10: Summary of succession classes for major forest biophysical settings in the East Okanogan and West Ferry County western spruce budworm forest health hazard 
warning area. 

 
 

 
 

BpS Group Name (136) Western Larch-Douglas-Fir-3 BpS Group Name (265) Douglas-Fir-Ninebark-3

Succession Class Acres

Current 
Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage Succession Class Acres

Current Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage

A (Early Development) 51,718 16.31% 10.00% A (Early Development) 531 15.57% 10.00%

B (Mid Development Closed) 28,964 9.13% 15.00% B (Mid Development Closed) 2 0.05% 10.00%

C (Mid Development Open) 175,486 55.34% 25.00% C (Mid Development Open) 13 0.39% 10.00%

D (Late Development Open) 26,088 8.23% 30.00% D (Late Development Open) 1,518 44.50% 50.00%

E (Late Development Closed) 34,835 10.99% 20.00% E (Late Development Closed) 1,347 39.49% 20.00%

Total 317,091 BpS Source Model 1010452 Total 3,412 BpS Source Model 2111660

BpS Group Name (136) Western Larch-Douglas-Fir-3 BpS Group Name (265) Douglas-Fir-Ninebark-3

Succession Class Canopy Cover Size Class Height Succession Class Canopy Cover Size Class Height

A (Early Development) 0 to 100% Sapling <5" DBH 0 to 5.0m A (Early Development) 0 to 100% Sapling <5" DBH 0 to 5 m

B (Mid Development Closed) 41% to 100% Medium 9-21" DBH 5.1m to 25m B (Mid Development Closed) 41% to 100% Pole 5-9" DBH 5.1m to 10m

C (Mid Development Open) 0% to 40% None 5.1m to 25m C (Mid Development Open) 21% to 40% Pole 5-9" DBH 5.1m to 10m

D (Late Development Open) 0% to 40% None 25.1m to 50m D (Late Development Open) 21% to 40% Large 21-33" DBH 10.1m to 50m

E (Late Development Closed) 41% to 100% None 25.1m to 50m E (Late Development Closed) 41% to 100% Large 21-33" DBH 10.1m to 50m

BpS Group Name (150) Ponderosa Pine-1 BpS Group Name (135) Ponderosa Pine-Douglas-Fir-1

Succession Class Acres

Current 
Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage Succession Class Acres

Current Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage

A (Early Development) 29,361 25.21% 5.00% A (Early Development) 98,003 16.66% 10.00%

B (Mid Development Closed) 1,491 1.28% 15.00% B (Mid Development Closed) 165,017 28.05% 5.00%

C (Mid Development Open) 3,619 3.11% 15.00% C (Mid Development Open) 185,801 31.59% 30.00%

D (Late Development Open) 45,154 38.76% 55.00% D (Late Development Open) 16,802 2.86% 45.00%

E (Late Development Closed) 36,858 31.64% 10.00% E (Late Development Closed) 122,604 20.84% 10.00%

Total 116,484 BpS Source Model 2910540 Total 588,227 BpS Source Model 0910450

BpS Group Name (150) Ponderosa Pine-1 BpS Group Name (135) Ponderosa Pine-Douglas-Fir-1

Succession Class Canopy Cover Size Class Height Succession Class Canopy Cover Size Class Height

A (Early Development) 0 to 60% Seedling 0 to 3.0m A (Early Development) 0 to 20% Sapling <5" DBH 0 to 5.0m

B (Mid Development Closed) 51% to 100% Pole 5-9" DBH 0 to 10m B (Mid Development Closed) 41% to 100% Medium 9-21" DBH 5.1m to 25m

C (Mid Development Open) 0% to 50% Pole 5-9" DBH 0 to 10m C (Mid Development Open) 11% to 40% Medium 9-21" DBH 5.1m to 25m

D (Late Development Open) 0% to 50% Large 21-33" DBH 10.1m to 25m D (Late Development Open) 11% to 40% Very Large > 33" DBH 25.1m to 50m

E (Late Development Closed) 51% to 100% Large 21-33" DBH 10.1m to 25m E (Late Development Closed) 41% to 100% Very Large > 33" DBH 25.1m to 50m
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Table 10 (cont’d): Summary of succession classes for major forest biophysical settings in the East Okanogan and West Ferry County western spruce budworm forest health 
hazard warning area. 

 
 

 

BpS Group Name (151) Engelmann Spruce-Subalpine Fir-3 BpS Group Name (154) Engelmann Spruce-Subalpine Fir-Menziesia-3

Succession Class Acres

Current 
Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage Succession Class Acres

Current Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage

A (Early Development) 5,476 18.10% 15.00% A (Early Development) 2,909 25.58% 20.00%

B (Mid Development All Structures) 33 0.11% 35.00% B (Mid Development All Structs.) 632 5.55% 10.00%

C (Late Development 1 Closed) 21,675 71.64% 20.00% C (Mid Development All Structs.) 21 0.18% 40.00%

D (Late Development 2 Closed) 3,071 10.15% 30.00% D (Late Development 1 All Structs.) 3,864 33.98% 25.00%

E (Late Development 2 All Structs.) 3,946 34.70% 5.00%

Total 30,256 BpS Source Model 2010550 Total 11,371 BpS Source Model 0110560

BpS Group Name (151) Engelmann Spruce-Subalpine Fir-3 BpS Group Name (154) Engelmann Spruce-Subalpine Fir-Menziesia-3

Succession Class Canopy Cover Size Class Height Succession Class
Canopy 
Cover Size Class Height

A (Early Development) 0 to 100% Sapling <5" DBH 0 to 5 m A (Early Development) 0 to 100% Sapling <5" DBH 0 to 3.0m

B (Mid Development All Structures) 21% to 100% Pole 5-9" DBH 5.1m to 10m B (Mid Development 2 All Structs.) 0 to 100% Medium 5-15" DBH 5.1m to 25m

C (Late Development 1 Closed) 21% to 100% Medium 9-21" DBH 10.1m to 25m C (Mid Development 1 All Structs.) 0 to 100% Pole 5-9" DBH 5.1m to 10m

D (Late Development 2 Closed) 21% to 100% Large 21-33" DBH 5.1m to 25m D (Late Development 1 All Structs.) 0 to 100% Medium 9-21" DBH 10.1m to 25m

E (Late Development 2 All Structs.) 0 to 100% Very Large>33" DBH 25.1m to 50m

BpS Group Name (153) Engelmann Spruce-Subalpine Fir-4 BpS Group Name (155) Engelmann Spruce-Subalpine Fir-Menziesia-4

Succession Class Acres

Current 
Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage Succession Class Acres

Current 
Condition 
Landscape 
Percentage

Reference 
Condition 
Landscape 
Percentage

A (Early Development) 652 18.58% 15.00% A (Early Development) 10,695 23.55% 15.00%

B (Mid Development Closed) 0 0.00% 35.00% B (Mid Development Closed) 21 0.05% 30.00%

C (Mid Development Open) 42 1.18% 10.00% C (Mid Development Open) 12,342 27.18% 10.00%

D (Late Development Open) 1,269 36.14% 10.00% D (Late Development Closed) 22,352 49.22% 45.00%

E (Late Development Closed) 1,549 44.10% 30.00%

Total 3,511 BpS Source Model 2910550 Total 45,410 BpS Source Model 1910560

BpS Group Name (153) Engelmann Spruce-Subalpine Fir-4 BpS Group Name (155) Engelmann Spruce-Subalpine Fir-Menziesia-4

Succession Class Canopy Cover Size Class Height Succession Class Canopy Cover Size Class Height

A (Early Development) 0 to 100% Seedling 0 to 5m A (Early Development) 0 to 100% Sapling <5" DBH 0 to 5m

B (Mid Development Closed) 41% to 100% Sapling <5" DBH 5.1m to 10m B (Mid Development Closed) 41% to 100% Pole 5-9" DBH 5.1m to 10m

C (Mid Development Open) 0 to 40% Pole 5-9" DBH 5.1m to 10m C (Mid Development Open) 0 to 40% Pole 5-9" DBH 5.1m to 50m

D (Late Development Open) 0 to 40% Medium 9-21" DBH 10.1m to 25m D (Late Development Closed) 41% to 100% Large 21-33" DBH 10.1m to 50m

E (Late Development Closed) 41% to 100% Pole 5-9" DBH 10.1m to 25m
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Table 12. Comparison of current forest condition with historical reference conditions, East Ferry County Area 
of Concern for western spruce budworm 

  
Succession Class 

Forest Biophysical Setting 
Ponderosa Pine-Douglas-fir  

 
Western Larch-Douglas-fir 

 

Current 
Acres 

Current 
Percent 

Ref. 
Condition 
Percent 

Current 
Acres 

Current 
Percent 

Ref. 
Condition 
Percent 

Early Development 34,393 7% 10% 15,789 8% 10% 
Mid Development Closed 145,400 31% 5% 35,328 19% 15% 
Mid Development Open 113,912 25% 30% 73,535 39% 25% 
Late Development Closed 157,543 34% 10% 49,443 26% 20% 
Late Development Open 13,736 3% 45% 14,199 8% 30% 
Total 464,984     188,295     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 11. Comparison of current forest condition with historical reference conditions, East Okanogan/ 
West Ferry Proposed Warning Area for western spruce budworm 

  
Succession Class 

Forest Biophysical Setting 
Ponderosa Pine-Douglas-fir  

 
Western Larch-Douglas-fir 

 

Current 
Acres 

Current 
Percent 

Ref. 
Condition 
Percent 

Current 
Acres 

Current 
Percent 

Ref. 
Condition 
Percent 

Early Development 98,003 17% 10% 51,718 16% 10% 
Mid Development Closed 165,017 28% 5% 28,964 9% 15% 
Mid Development Open 185,801 32% 30% 175,486 55% 25% 
Late Development Closed 122,604 21% 10% 34,835 11% 20% 
Late Development Open 16,802 3% 45% 26,088 8% 30% 
Total 588,227     317,091     

Table 13. East Okanogan and Ferry County area of concern 
comparison of current forest conditions with historical 
reference conditions in ponderosa pine biophysical setting. 

Succession Class 
Current 
Acres 

Current 
Percent 

Ref.  
Condition 
Percent 

Early Development 34,209 23% 5% 
Mid Development Closed 1,628 1% 15% 
Mid Development Open 3,882 3% 15% 
Late Development Closed 49,973 33% 10% 
Late Development Open 60,226 40% 55% 
Total 149,918     

Table 14. Klickitat, Lower Yakima and Rock Glade WRIAs 
area of concern comparison of current forest conditions with 
historical reference conditions in ponderosa pine biophysical 
setting. 

Succession Class 
Current 
Acres 

Current 
Percent 

Ref.  
Condition 
Percent 

Early Development 21,544 13% 5% 
Mid Development Closed 6,813 4% 15% 
Mid Development Open 5,949 4% 15% 
Late Development Closed 61,285 38% 10% 
Late Development Open 65,633 41% 55% 
Total 161,224     
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Appendix A 

Coarse Scale Analysis of Forest Health Priority Areas 

Landscape Ranking Tables (Watershed Resource Inventory Areas, WRIAs) 

 

 

Table 1.  Summation of five ranking iterations, top 5 WRIAs became priority landscapes. 

WRIA Name # Top Rnk 

30 Klickitat 12 

49 Okanogan 6 

58 Middle Lake Roosevelt 6 

60 Kettle 5 

51/52 Nespelem-Sanpoil 4 

48 Methow 4 

59 Colville 4 

45 Wenatchee 3 

54 Lower Spokane 3 

37 Lower Yakima 2 

62 Pend Oreille 1 

32/35 Walla M. Snake 0 

38 Naches 0 

39/40 Up-Yak-Alk-Squilch 0 

46/47 Entiat-Chelan 0 

 

 



Table 2. Composite absolute rank by unreserved acres.    Table 3.  Composite absolute rank by total acres. 

WRIA Name Score 
 

WRIA Name Score 

30 Klickitat 17 
 

48 Methow 18 

51/52 Nespelem-Sanpoil 17 
 

30 Klickitat 17 

58 Middle Lake Roosevelt 16 
 

45 Wenatchee 15 

49 Okanogan 15 
 

49 Okanogan 15 

60 Kettle 15 
 

60 Kettle 14 

48 Methow 13 
 

58 Middle Lake Roosevelt 14 

59 Colville 13 
 

39/40 Up-Yak-Alk-Squilch 13 

62 Pend Oreille 13 
 

51/52 Nespelem-Sanpoil 12 

45 Wenatchee 10 
 

38 Naches 12 

55/6/7 Little-Mid-Spoke-Hang 10 
 

46/47 Entiat-Chelan 11.5 

39/40 Up-Yak-Alk-Squilch 9.5 
 

59 Colville 10 

37 Lower Yakima 9.5 
 

62 Pend Oreille 10 

61 Upper Lake Roosevelt 9 
 

37 Lower Yakima 7.5 

38 Naches 7.5 
 

32/35 Walla M. Snake 7 

54 Lower Spokane 7 
 

55/6/7 Little-Mid-Spoke-Hang 6.5 

46/47 Entiat-Chelan 6.5 
 

61 Upper Lake Roosevelt 6.5 

32/35 Walla M. Snake 5.5 
 

54 Lower Spokane 4.5 

 

"Composite" ratings reflect 4, 2, 1 ranking coefficients for all four variables. 

 

  

 



 

Table 4:  Composite area weighted rank by unreserved acres.   Table 5.  Composite area weighted rank by total acres. 

WRIA Name Score 

 

WRIA Name Score 

30 Klickitat 17 
 

30 Klickitat 15 

60 Kettle 15 
 

60 Kettle 14 

49 Okanogan 15   49 Okanogan 13.5 

37 Lower Yakima 14   48 Methow 13.5 

51/52 Nespelem-Sanpoil 14   54 Lower Spokane 13 

58 Middle Lake Roosevelt 14   59 Colville 13 

54 Lower Spokane 13   37 Lower Yakima 12.5 

59 Colville 13 
 

38 Naches 12 

48 Methow 11 
 

46/47 Entiat-Chelan 11.5 

55/6/7 Little-Mid-Spoke-Hang 10 
 

51/52 Nespelem-Sanpoil 11 

45 Wenatchee 10 
 

39/40 Up-Yak-Alk-Squilch 11 

38 Naches 10 
 

32/35 Walla M. Snake 11 

39/40 Up-Yak-Alk-Squilch 10 
 

55/6/7 Little-Mid-Spoke-Hang 10 

61 Upper Lake Roosevelt 9 
 

45 Wenatchee 10 

62 Pend Oreille 8 
 

58 Middle Lake Roosevelt 9 

46/47 Entiat-Chelan 7 
 

61 Upper Lake Roosevelt 8 

32/35 Walla M. Snake 6 
 

62 Pend Oreille 5.5 

 
 

"Composite" ratings reflect 4, 2, 1 ranking coefficients for all four variables 

  



 

Table 6.  Mortality absolute rank by unreserved acres.    Table 7.  Mortality absolute rank by total acres. 

WRIA Name Score 

 

WRIA Name Score 

30 Klickitat 15 
 

30 Klickitat 15 

58 Middle Lake Roosevelt 15 
 

48 Methow 14 

51/52 Nespelem-Sanpoil 13 
 

58 Middle Lake Roosevelt 13 

59 Colville 12 
 

49 Okanogan 11 

62 Pend Oreille 12 
 

45 Wenatchee 11 

49 Okanogan 11 
 

51/52 Nespelem-Sanpoil 10 

60 Kettle 11 
 

60 Kettle 10 

48 Methow 9 
 

38 Naches 10 

55/6/7 Little-Mid-Spoke-Hang 8 
 

59 Colville 9 

61 Upper Lake Roosevelt 8 
 

62 Pend Oreille 9 

37 Lower Yakima 7.5 
 

39/40 Up-Yak-Alk-Squilch 9 

45 Wenatchee 6 
 

46/47 Entiat-Chelan 7.5 

54 Lower Spokane 6 
 

61 Upper Lake Roosevelt 5.5 

39/40 Up-Yak-Alk-Squilch 5.5 
 

37 Lower Yakima 5.5 

38 Naches 5.5 
 

32/35 Walla M. Snake 5 

46/47 Entiat-Chelan 4.5 
 

55/6/7 Little-Mid-Spoke-Hang 4.5 

32/35 Walla M. Snake 3.5 
 

54 Lower Spokane 3.5 

 

"Mortality" ratings reflect 4, 2, 1 ranking coefficients for all variables, eliminating the rating points for defoliation 
 

 

 

 

 



Table 8.  Mortality area weight rank by unreserved acres.    Table 9.  Mortality area weight rank by total acres. 

WRIA Name Score 

 

WRIA Name Score 

30 Klickitat 15 
 

30 Klickitat 13 

58 Middle Lake Roosevelt 13 
 

54 Lower Spokane 12 

37 Lower Yakima 12 
 

59 Colville 12 

54 Lower Spokane 12 
 

37 Lower Yakima 10.5 

59 Colville 12 
 

60 Kettle 10 

60 Kettle 11 
 

38 Naches 10 

49 Okanogan 11 
 

49 Okanogan 9.5 

51/52 Nespelem-Sanpoil 10 
 

48 Methow 9.5 

55/6/7 Little-Mid-Spoke-Hang 8 
 

51/52 Nespelem-Sanpoil 9 

61 Upper Lake Roosevelt 8 
 

32/35 Walla M. Snake 9 

38 Naches 8 
 

58 Middle Lake Roosevelt 8 

62 Pend Oreille 7 
 

55/6/7 Little-Mid-Spoke-Hang 8 

48 Methow 7 
 

46/47 Entiat-Chelan 7.5 

45 Wenatchee 6 
 

61 Upper Lake Roosevelt 7 

39/40 Up-Yak-Alk-Squilch 6 
 

39/40 Up-Yak-Alk-Squilch 7 

46/47 Entiat-Chelan 5 
 

45 Wenatchee 6 

32/35 Walla M. Snake 4 
 

62 Pend Oreille 4.5 

 

"Mortality" ratings reflect 4, 2, 1 ranking coefficients for all variables, eliminating the rating points for defoliation. 

  

 

 

 

 



Table 10.  Defoliation absolute rank by unreserved acres.    Table 11. Defoliation absolute rank by total acres. 

WRIA Name Score 

 

WRIA Name Score 

30 Klickitat 15 
 

30 Klickitat 15 

58 Middle Lake Roosevelt 15 
 

48 Methow 14 

51/52 Nespelem-Sanpoil 13 
 

58 Middle Lake Roosevelt 13 

59 Colville 12 
 

49 Okanogan 11 

62 Pend Oreille 12 
 

45 Wenatchee 11 

49 Okanogan 11 
 

51/52 Nespelem-Sanpoil 10 

60 Kettle 11 
 

60 Kettle 10 

48 Methow 9 
 

38 Naches 10 

61 Upper Lake Roosevelt 8 
 

59 Colville 9 

55/6/7 Little-Mid-Spoke-Hang 8 
 

62 Pend Oreille 9 

37 Lower Yakima 7.5 
 

39/40 Up-Yak-Alk-Squilch 9 

45 Wenatchee 6 
 

46/47 Entiat-Chelan 7.5 

54 Lower Spokane 6 
 

61 Upper Lake Roosevelt 5.5 

38 Naches 5.5 
 

37 Lower Yakima 5.5 

39/40 Up-Yak-Alk-Squilch 5.5 
 

32/35 Walla M. Snake 5 

46/47 Entiat-Chelan 4.5 
 

55/6/7 Little-Mid-Spoke-Hang 4.5 

32/35 Walla M. Snake 3.5 
 

54 Lower Spokane 3.5 

 

"Defoliation" ratings reflect 4, 2, 1, ranking coefficients for all variables, eliminating the rating points for mortality  

 

  



Table 12.  Defoliation area weight rank by unreserved acres.    Table 13.  Defoliation area weight rank by total acres. 

WRIA Name Score 

 

WRIA Name Score 

60 Kettle 13 
 

60 Kettle 12 

30 Klickitat 13 
 

30 Klickitat 11 

51/52 Nespelem-Sanpoil 13 
 

54 Lower Spokane 11 

54 Lower Spokane 11 
 

59 Colville 11 

59 Colville 11 
 

51/52 Nespelem-Sanpoil 10 

49 Okanogan 11 
 

32/35 Walla M. Snake 10 

37 Lower Yakima 10 
 

39/40 Up-Yak-Alk-Squilch 10 

58 Middle Lake Roosevelt 10 
 

49 Okanogan 9.5 

55/6/7 Little-Mid-Spoke-Hang 9 
 

48 Methow 9.5 

45 Wenatchee 9 
 

55/6/7 Little-Mid-Spoke-Hang 9 

39/40 Up-Yak-Alk-Squilch 9 
 

45 Wenatchee 9 

61 Upper Lake Roosevelt 7 
 

37 Lower Yakima 8.5 

48 Methow 7 
 

38 Naches 8 

62 Pend Oreille 6 
 

46/47 Entiat-Chelan 7.5 

38 Naches 6 
 

58 Middle Lake Roosevelt 7 

32/35 Walla M. Snake 5 
 

61 Upper Lake Roosevelt 6 

46/47 Entiat-Chelan 5 
 

62 Pend Oreille 3.5 

 

"Defoliation" ratings reflect 4, 2, 1, ranking coefficients for all variables, eliminating the rating points for mortality  
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Appendix B 

Biophysical Setting (BpS) Model Descriptions 

This appendix includes all biophysical setting (BpS) model descriptions that the TAC used to create 
landscape level targets for the warning area and area of concerns.  
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