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I. Introduction  

North Cascades National Park Service Complex (hereafter: the Complex) is located in the heart 

of the greater North Cascades ecosystem in northwestern Washington. The Complex is 

composed of three units that are managed as one: North Cascades National Park (504,600 

acres), Ross Lake National Recreation Area (115,900 acres), and Lake Chelan National 

Recreation Area (61,300 acres).  This document serves as the Fire Management Plan (Plan) for 

the Complex and, as such, provides guidance for fire managers at the local level while they 

implement national fire policy.  It replaces the 1991 Wildland Fire Management Plan (1991 

FMP) and the 1995 Stehekin Valley Forest Fuel Reduction/Firewood Management Plan (1995 

Stehekin Plan). 

 

The Updated Federal Wildland Fire Management Policy and Program Review (2001) requires 

development of a fire management plan for all federal lands subject to wildland fires.  In 

addition, the Wildland and Prescribed Fire Management Policy and Implementation Procedures 

Reference Guide (2006) emphasize the importance of interagency collaboration in developing 

these plans. The reference guide notes that ñjoint planning efforts will enhance effective and 

efficient operations across administrative boundaries and improve agency capability to meet 

challenges posed by wildland firesò and that such collaboration ñis prerequisite to successful 

program implementation as costs increase and workforces decrease.ò  

 

According to this direction, this Plan includes cooperative planning for lands adjacent to the 

Complex including areas of the Okanogan-Wenatchee National Forest (OWNF) in the Chelan 

Fire Management Unit and the Skagit Fire Management Unit.  Agreements between agencies in 

recent years have allowed for cross-jurisdictional use of fire suppression personnel as needed.  

However, no overall fire management plan existed until 2002 when National Park Service 

(NPS) and United States Forest Service (USFS) personnel collaborated to create a plan to co-

manage fire response within the Chelan Fire Management Unit.  This document includes that 

interagency plan. 

 

An Environmental Assessment (EA) accompanies the Plan, as required by the National 

Environmental Policy Act (NEPA). The EA provided three alternatives for managing fire in the 

Complex; Alternative 1) to continue current management under the 1991 FMP and the 1995 

Stehekin Plan, Alternative 2) increase the acreage of forest fuel reduction areas in Stehekin 

(outside of wilderness), and Alternative 3) increase the acreage of the forest fuel reduction areas 

in Stehekin, additional prescribed burning along Stehekin Valley walls and Hozomeen 

(including wilderness), and re-ignition of previously suppressed fires. Alternative 3 is the 

preferred and chosen alternative.  Objectives and operational plans for prescribed fire, thinning, 

and community assistance projects are described for each alternative in the EA, and for the 

chosen alternative in this Plan.  These objectives and operational plans will be developed to 

include further detail, and submitted as individual burn and project plans before they are 

implemented.  Al l operational plans described in the EA and within this Plan comply with the 

requirements of the Endangered Species Act (ESA) and the National Historic Preservation Act 

(NHPA).  This is a working document, which will be reviewed and updated as policy or 

management plans change.  
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II. R elationship to Fire Policy and Land Management Planning 

A. Federal Fire Policy 

The tragic events of the 1994 fire season created renewed concern among federal land 

management agencies for firefighter and public safety, the impacts of wildland fire, and the 

integration of fire and resource management.  As a result of these concerns, and in response 

to recommendations outlined in the report of the South Canyon Fire Interagency 

Management Review Team (1995), the Federal Wildland Fire Management Policy and 

Program Review was completed in 1996 (also called the National Fire Plan).  This review 

recommended policy changes intended to achieve a balance between suppression and fire 

use.  In order to be successful, the Implementation Procedures Reference Guide states that, 

ñagencies must ensure that wildland fire management is fully integrated into land 

management planning.  Every agency administrator must ensure that these policies (safety, 

planning, protection, priorities, interagency cooperation, standardization, economic 

efficiency, wildland/urban interface, and administration and employee roles) are incorporated 

into all wildland fire management actions.ò    

 

The National Fire Plan then was revisited and the most recent version is the Update Federal 

Wildland Fire Management Policy and Review (2001).  From this policy an implementation 

guide was put in place.  This document is the Interagency Strategy for the Implementation 

Federal Wildland Fire Management Policy (2003) and the Wildland Fire Use 

Implementation Procedures Reference Guide (March/April 2006).   

 

The following Fire Management plan was created in keeping with these federal policy and 

implementation strategies and guidelines. 

 

B. National Park Service and Department of Interior Policy 

The National Park Service, in recent years, has taken a lead role in considering fire as a 

fundamental force in perpetuating natural ecosystems.  Park service fire management policy, 

expressed in Reference Manual (RM) 18, Wildland Fire Management Guidelines (NPS 2007) 

and Directorôs Order (DO) #18, and Wildland Fire Management (NPS 2007), clearly states 

that, ñFire is a powerful phenomenon with the potential to drastically alter the vegetative 

cover of any park. The presence or absence of natural fires within a given ecosystem is 

recognized as a potent factor stimulating, retarding, or eliminating various components of the 

ecosystem.ò  More specifically the NPS mandates the use of Use of Wildland Fire  by 

acknowledging that ñmost natural fires are lightning-caused and are recognized as natural 

phenomenon which must be permitted to continue to influence the ecosystem if truly natural 

systems are to be perpetuated.ò 

The Department of Interior (DOI) Manual (DM 910 2007) supports NPS policy when it 

states that ñthe use of fire under carefully defined conditions is to be a valuable tool in 

wildland management.ò  It also outlines the conditions under which suppression must occur: 



NOCA Fire Management Plan 
7/2/2010 

Chapter II--3 

ñWildfires determined to be a threat to the natural resources or the facilities under the 

Departmentôs jurisdiction will be considered emergencies and their suppression given 

priorityò and underscores that the ñhighest priorityò will be given to prevention of ña disaster 

fire.ò  

hus, according to DOI and NPS fire management policy, wildfires may be managed to 

accomplish resource management goals provided the fires do not pose a threat to natural 

resources or compromise firefighter and public safety.   At present, lightning fires are 

managed to meet multiple objectivesin the Complex when they occur in predetermined zones 

and within predefined parameters.  Although the present goal is to maintain the natural role 

of fire to the greatest extent possible, fire managers recognize that there are many constraints 

that preclude the unrestricted use of fire.  Constraints include the need for firefighter and 

public safety, protection of adjacent land values, compliance with air quality laws or 

regulations, protection of physical facilities, protection of threatened and endangered species 

and cultural sites, and availability of personnel and funds. 

 

C. Enabling Legislation, Management Plans, and Local Factors 

According to the enabling legislation (PL 90-54), North Cascades National Park was created 

ñin order to preserve for the benefit, use, and inspiration of present and future generations 

certain majestic mountain scenery, snow fields, glaciers, alpine meadows and other unique 

natural features.ò  The park also contains the highest concentration of glaciers in the lower 

forty eight states and contains valuable habitat for increasingly rare wildlife populations.  The 

use of fire as a natural process, as described in this Plan, serves to maintain scenery, 

meadows, habitat, and natural features.  Furthermore, fire management planning serves to 

protect natural features that otherwise may be threatened by wildfire. 

 

The General Management Plan (GMP) for North Cascades National Park, Ross Lake 

National Recreation Area and Lake Chelan National Recreation Area (1988) complements 

NPS policy statements in its emphasis on the protection of "unique natural features, 

biological processes and cultural resources."  The GMP states further that ñby allowing 

natural processes to prevail, the greatest natural diversity in habitat will be maintained.ò  

Finally, the GMP highlights the importance of taking an ecosystem management approach 

and recognizes the need to evaluate, monitor, and mitigate environmental impacts related to 

human activities. 

 

For the Lake Chelan National Recreation Area the GMP states more specifically that fire 

suppression, prescribed natural fire (now referred to as Use of Wildland Fire), 

management-ignited prescribed fire, and selective manual thinning would be used ñto 

improve wildland fire protection for human life and property; to manage for late-succession 

stage in ponderosa pine/Douglas-fir forest." 

 

Several local factors influence fire management within the Complex, including fire 

suppression and historical logging, vast tracts of designated Wilderness, and international 

and interagency boundaries. 
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The Stehekin valleyôs Douglas-fir /ponderosa pine forest shows characteristic signs of being 

at risk of a stand replacing fire: a dense understory of Douglas-fir  pole and seedling trees 

overcrowding a weakening overstory that is succumbing to insects and disease. These 

conditions are common in forests of this type throughout the area. Historic levels of 

ponderosa pine have decreased as fire suppression and selective harvesting allowed the more 

shade tolerant Douglas-fir  to shade the more fire dependent pine out (Ohlson and Schellhaas 

1999). Another area of concern is the region that stretches from the US/Canada border near 

Hozomeen south to Lightning Creek along the Ross Lake Corridor where less fire dependent 

species are beginning to out compete a unique mix of ponderosa pine and lodgepole. 

 

Fire management policies have changed significantly over the course of a century.  Prior to 

the establishment of the Complex, the USFS suppressed all fires within the Complex and on 

surrounding lands.  Suppression policies continued under NPS management until the 1970's, 

when the agency began to recognize the important role that fire plays in the ecosystem as 

well as in the preservation of wilderness values.  Note that due to safety constraints and the 

high values to be protected, three areas of the Complex have been identified where all 

unplanned fires will be suppressed: the lower elevations of the Stehekin Valley, the Highway 

20 corridor, and a buffer along the Canada border. 

 

Ninety three percent of the Complex is designated as Stephen Mather Wilderness.  Within 

wilderness, program objectives will be to permit lightning-caused fires to play, as nearly as 

possible, their natural ecological role while simultaneously reducing the risks and mitigating 

the consequences of wildfires that occur within, or escape from, designated wilderness areas. 

 

The major land management agencies neighboring the Complex include: Mount 

Baker-Snoqualmie National Forest, Okanogan/Wenatchee National Forest, Washington 

Department of Natural Resources, British Columbia Forest Service, and British Columbia 

Parks.  Many wildland fires that occur near the boundaries of the Complex are currently 

suppressed because neighboring agencies do not have approved fire management plans to 

allow joint management of natural fires. The fact that some natural fires will be suppressed or 

limited in size, over the course of a long time period, may alter fire cycles and vegetation 

dynamics. A Master Cooperative Fire Protection Agreement, signed October 1998 by seven 

federal and state agencies in Washington and Oregon, is expected to help bring the agencies 

into closer working relationships.  

 

Based on appropriate planning and policy documents outlined above, fire management 

objectives and goals will include: to protect employee and public safety, as well as sensitive 

cultural and natural resources, developments and boundaries from wildland fire; to expand 

interagency and ecosystem planning; to maintain the natural role of fire to the maximum 

extent possible in designated zones; to suppress unplanned, human-caused ignitions; and to 

restore and maintain forest composition in selected areas where natural ecosystems have been 

altered by fire suppression and other human activities.   
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III. Wildland Fire Management Strategies  

A. General Management Considerations 

 

The range of fire management options to be applied include: 

¶ Wildland Fire suppression 

¶ Prescribed Fire 

¶ Use of Wildland Fire 

¶ Non-Fire Applications 

 

1. Wildland Fire Suppression 

 

Fire suppression may be utilized when there are threats to resources or boundaries.  

Resources that need protection could include: structures, data collection equipment, 

campgrounds or trail infrastructure, populated areas, highways, suppression zones 

(Canadian Boundary, Hwy 20 corridor, Stehekin Valley) or endangered Species habitat.  

Suppression could be utilized during wildfires orprescribed fires.. 

 

Suppression activities include: line construction, burning, pump and hoselay deployment, 

structure wrap, fuel treatment, or aerial application of water. 

 

Most often the tools utilized will include: hand tools, chainsaws, engines, portable pumps 

and helicopters.  In rare cases, fire retardant, foam or dozers could be used if outside 

wilderness in wildland urban interface areas or fires posing a threat to those areas.  

 

2. Prescribed Fire 

 

Prescribed fire is a management ignited fire during specified fuel and weather conditions, 

with a signed burn plan to pre-determined boundaries.  It is used for hazard fuel reduction 

and/or ecosystem restoration.  Prescribed burns have specific goals and objectives.  Fire 

Managers at NOCA have been using prescribed fire since 1991 and will continue to do so 

where appropriate. 

 

Future areas of prescribed fire include possible ignitions in all of North Cascades 

National Park Service Complex.  In the Stehekin watershed, areas of helicopter sphere 

dispensing ignition devices would be utilized to ignite predetermined polygons.   The 

north end of the Ross Lake NRA also contains units with predetermined boundaries 

between Hozomeen and Desolation peak.  Polygons of areas planned for prescribed 

burning can be found in Chapter 4.  

3. Use of Wildland Fire 
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Use of Wildland Fire for benefit to resources is an important component of fire 

management at North Cascades Complex.  .  North Cascades NPS Complex has had a 

plan in place since 1991 to allow fire to play a more historic role.  Management 

constraints are decreasing and opportunities for use of wildland fire are increasing as per 

National Park Service and National Fire Plan directives.  The National Fire Plan and 

implementation guide, provide guidelines and framework in which to utilize Wildland 

Fire along with the Wildland Fire Decision Support System. 

 

The Chelan Basin Plan includes the Lake Chelan Fire Management Unit (FMU) on both 

NPS and USFS land.  Fire Management Areas (FMAôs) for implementation, were 

developed in concert with cooperating USFS partners.  This plan was signed in April of 

2001.  This will allow Wildland fires to cross agency boundaries since beneficial fires 

should not be constrained by jurisdictional lines. 

 

4. Non-Fire Applications 

 

Non-Fire applications (i.e. thinning) would be utilized outside of wilderness in wildland 

urban interface areas.  These treatment areas are identified in Chapter 4 of this plan.  

Specific planning is subject to review of the ID team at the Park.  These treatments 

include thinning of understory or overstory trees to create defensible space around 

structures or to create shaded fuel breaks.  Just like many places in the west, historic 

conditions of mixed conifer forests have been altered through the exclusion of fire 

(Hessburg et. al.1994).  Thinning is utilized where fire alone is either too dangerous to 

utilize prior to burning, or restoration goals cannot be met without thinning first (Science 

Update PNW RS 2002).   

 

Treatment of slash in these areas may include: chipping, piling and burning understory 

burning, or a combination of methods.  Chipping or piling and burning will be more 

commonly utilized where there are char concerns on remnant trees (i.e. in close proximity 

to private property).   

 

B. Wildland Fire Management Goals 

There are a number of goals listed below for wildland fire management within the 

Complex.  Each goal has specific objectives developed to meet the intent of the goal.  

 

1. Goal 1: Ensure Firefighter and Public Safety 

 

Protection of both firefighters and the public is the first priority in the Complexôs fire 

management program and in every fire management activity. 
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Management Objectives:   

¶ Plan and carry out all activities consistent with and subordinate to safety 

considerations by complying with OSHA regulations, NPS, and interagency 

safety policies 

¶ Provide the fire management workforce with the training, equipment, operating 

procedures, safety measures, and information needed to manage risks and carry 

out their activities safely 

¶ Inform and protect visitors and communities by providing information on fire 

locations, associated activities, and implementing closures or evacuations as 

needed 

¶ Implement hazard fuel reduction treatments within the wildland urban interface with 

prescriptions that minimize impacts to ecological integrity 

¶ Manage wildland and prescribed fires using the most current planning and risk 

assessment techniques available 

¶ Establish a Wildland FireZone where wildland fire could be utilized to accomplish 

resource management goals without compromising firefighter and public safety or 

threatening property 

¶ Establish a Suppression Response Zone where use of fire would have a high potential 

to compromise public safety or private property 

¶ Utilize prescribed fire to protect communities and to reduce the need for suppression 

response to naturally ignited fire adjacent to these communities 

2. Goal 2: Allow the Natural Process of Fire to Prevail in the Complex 

 

It is recognized that natural interactions between fire and the environment influence the 

vegetation structure and biodiversity within the Complex. The role of fire should be 

maintained through the use of wildland fire in order to prevent the eventual impacts from 

fire exclusion to the ecosystems of the Complex. Furthermore, in areas showing adverse 

effects from fire suppression, restoration of forest structure and reduction of fuel loads 

will allow natural processes to resume and reduce the risk of unwanted, high-intensity 

wildland fires that might cause undesirable changes in forest type and threaten human 

lives or property. 

 

Management Objectives: 

¶ Manage ecosystems to preserve the natural range of variability in processes and 

structure 

¶ Minimize adverse impacts to threatened, endangered, and sensitive species and their 

habitat 

¶ Set strategies for fire management activities based on site-specific information or 

local research findings on departure from natural fire return intervals and fire 

regime characteristics 

3. Goal 3: Use the Adaptive Management Process to Guide Future Management 

Actions 

 

The adaptive management process incorporates scientific knowledge, monitoring and 

evaluation of results to provide a mechanism for feedback. The Complex will continue to 

use a five-year peer, academic and public review process. This review includes the 
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presentation of program goals and objectives, monitoring results, and photos and/or site 

visits, with opportunities for all participants to provide feedback on all elements of the 

plan. This feedback could be used to recommend future revisions to the fire management 

plan. A major revision of the plan would require additional environmental analysis. 

 

Management Objectives: 

¶ Encourage research to improve understanding of natural fire regimes in order to more 

effectively implement the fire management program and refine fire prescriptions. 

¶ Monitor and evaluate fire management activities to assess their effects on natural and 

cultural resources 

¶ Update thinning and prescribed fire prescriptions and treatment priorities as data and 

feedback suggest 

 

4. Goal 4: Educate, Inform, Consult, and Collaborate with Local Communities; 

County, State, Federal and Canadian Stakeholders 

 

Education and collaboration of fire management activities in fire dependent ecosystems 

are key to a successful fire management program because fire can span many 

jurisdictions. 

 

Management Objectives: 

¶ Conduct wildfire prevention education and provide fire information to communities 

within or nearby the Complex 

¶ Collaborate with local communities, county, state, federal, and international agencies 

with fire management interests 

¶ Develop interpretive displays, educational programs, and publications with Complex 

staff to foster understanding and acceptance of the fire management program 

C. Fire History 

Among the important considerations that go into determining wildland fire management 

strategies as well as into delineating fire management units is an understanding of the fire 

history of the area.  

 

Fire has played a key role in forested landscapes and vegetation in the Pacific Northwest 

since the end of the last major glaciation 12,000 years ago.  Analysis of burned areas 

throughout the Cascades shows similar patterns across the range over the past 600 years 

with widespread fires occurring from 1400 to 1650, reduced burning from 1650 to 1800, 

widespread fires again from 1801 to 1925, potentially related to European settlement, and 

finally fire suppression beginning to show its influence by 1950.  These patterns can be 

attributed to interactions between human-caused changes, climate, and stand/fuel 

development.  While scientists suspect that that all three factors have played a role in the 

dry forests on the eastside of the Complex, climate alone may have been the primary 

force in the subalpine, alpine, and low elevation westside forests.  

 

Although the fire history of the Complex is not complete, substantial fire research 

projects have occurred in the Ross Lake area and Stehekin Valley, the two areas where 
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active fire management projects are proposed and or underway, and in the Thunder Creek 

Basin, a subalpine site representative of areas that would most benefit through the use of 

Wildland Fire.   

 

1. Ross Lake 

 

Tree ring analysis and historical records of the Desolation Peak area in Ross Lake 

National Recreation Area were used to calculate a natural fire rotation of 100 years from 

1573 ï 1985, indicating that over the course of 100 years an area the size of Desolation 

Peak would have burned.   The study also suggested that smaller, less severe fires 

probably occurred more frequently than they appeared early in the record, a common 

downfall of fire histories based upon tree-ring records. 

  

One large documented fire occurred in 1926, and burned over 40,000 acres after it was 

initiated by a lightning strike on the north slope of the Tenmile Shelter, burned out to the 

mouth of Big Beaver, and then swept north up the Skagit Valley.  Another large 

documented fire burned extensively in the upper Skagit Valley in 1859.  

 

It is not clear how many of the documented fires were human-caused. Evidence of 

human-caused burning has not been definitive, although indigenous tribes are known to 

have inhabited areas in the North Cascades for the past 8,400 years, and experts suspect 

that they may have used fire as a tool.  In 1857, Henry Custer, one of the earliest white 

explorers of the Complex, described the ñwhole forest burned by late fires, ignited by 

persons recently encamped here.ò  He further stated that ñfires are very frequent during 

the summer season in these Mountain forests, and are often ignited purposely by some of 

the Indian hunting in these Mountain regions, to clear the woods from under brush and 

make travel easier.ò 

 

One of the important findings in the fire history of the Desolation peak area pertains to 

the forest above Lightning Creek which contains a unique combination of species that is 

not typically found westside of the Cascades. The natural fire rotations for these 

communitiesðDouglas-fir with ponderosa pine and Douglas-fir with lodgepole pineð

were calculated as 52 years and 76 years respectively. Evidently, this forest experienced a 

more frequent fire return interval than a typical westside forest. Although it is not certain 

whether this fire rotation was partially human-caused, it is clear that returning low 

severity fire to this area will be required to maintain the unique diversity of this fire-

dependent community.  

 

2. Stehekin Valley 

 

Martin Gorman described a similar scenario east of the Cascade Pass in his survey of 

Lake Chelan and the Stehekin Valley in 1897. 

 

Of the whole region traversed by our party during the season, a few small 

spots about the passes and a small tract on Bridge Creek were the only 

sections that showed no evidence of ever having been visited by fire. Even the 
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moist valleys of Stehekin River, Early Winters Creek, and Railroad Creek 

gave ample proof of having been burned over seriously more than once. 

According to the testimony of settlers, some forest fires occur here every 

summer; for instance, during the present season, in addition to three 

simultaneous fires in the vicinity of Lake Chelan, there was also one on the 

Entiatqua divide and two in the Methow Valley. They further allege, 

apparently on good evidence, that this region had been burned over long 

before the coming of the first white settlers. This is well borne out by the 

scarred bases of the mature trees in the yellow pine belt, nearly all of which 

show traces of more than one forest fire. 

 

It is assumed that, since Gormanôs time, fire suppression and other human activities (e.g. 

selective harvesting) have influenced the fire regimes in the Stehekin Valley.  Although 

intensive research has not been done in the valley, analysis of 200 ï 400 year long tree-

ring records in dry Douglas-fir /ponderosa pine forests on the east side of the Cascades 

show that these forests, in general, have been significantly altered by settler activities, fire 

suppression, and climate change.  

 

More recent stand examinations have noted unnatural fuels buildup, insects and disease 

in Stehekin. Surveys describe the regular occurrence of small fires and estimate that large 

fires occur approximately every 90 to 100 years, indicating that the valley is currently 

overdue for a stand replacing event. 

 

In addition, recent surveys of the valley walls within the proposed Stehekin contours burn 

area found many young small-diameter trees with fewer widely spaced older trees, a 

pattern that is commonly found in moderate severity fire regimes. (For additional 

discussion of the Stehekin contours project see Chapter IV Section C of this Plan.)  In 

moderate severity fire regimes, stand replacing events occur infrequently (approximately 

every 100 years), whereas low severity fires occur within 6 ï 38 years. When these 

forests are not significantly altered, fires tend to burn in a combination of low, medium 

and high severity.  More recent fire events near Stehekin, such as the 1994 Boulder Creek 

Fire, tend to be more homogenous high severity indicating that the regime is altered. 

3. Thunder Creek Basin and Other Subalpine Forests 

 

Although fire histories based upon tree-ring records work well for dry eastside forests, on 

alpine, subalpine, and low elevation westside forests long-term fire histories are more 

appropriate for analysis.   The first fire such history research in the Complex was recently 

completed in a subalpine forest in the Thunder Creek basin. This study reconstructed fire 

events and vegetation for 10,500 years, documenting fire frequency fluctuations between 

30 to 400 years.  The findings showed extreme variation in fire size and frequency. 

 

Recognizing that fire ecology in the North Cascades has historically depended upon 

complex interactions that science has yet to understand, the best approach to managing 

fire in most of the Complex is through use of wildland fire. This is the most ecologically 

sensible approach to managing forests such as the one in the Thunder Basin.  It is not, 

however, recommended for areas with altered fire regimes.  In order to allow use of 
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wildland fire to occur in areas close to communities at risk and/or within altered regimes 

with increased confidence, prescribed burning and fuels treatments can be used to create 

effective fuel breaks and to reduce fuel loads. 

4. Recent Fire History 1973 ï 2003 

 

Ignition point and fire perimeter records were kept by the USFS before North Cascades 

National Park Service Complex was established. An effort to create a detailed fire atlas 

from these records is in progress.  Completion of the fire history map and associated 

databases has been identified as a research need in Section VII of this Plan. Until this 

project is completed the fire records are only reliable from 1973 forward.  

 

The past 31 years of ignition data for the Complex are shown in the following table.  

They are categorized by management strategy and annual acres burned as a result of each 

strategy.  

 

Recent Fire History 1973 ï 2003, by Management Strategy 

Fi        Fires Suppressed Fires Used Other 

# fires acres # fires acres # fires acres 

5 3 1 0.1 0 0 

4 1.3 2 2 0 0 

5 0.5 1 0.1 0 0 

2 0.2 0 0 0 0 

10 185.9 0 0 0 0 

22 1,854.5 25 56 0 0 

14 3.2 1 0.1 0 0 

12 7 2 20.1 0 0 

12 6 2 0.2 0 0 

2 0.2 1 1 0 0 

7 1.6 11 27 0 0 

3 2.1 2 132 0 0 

6 0.6 2 1.6 0 0 

5 6.1 6 0.6 0 0 

6 0.7 2 0.2 0 0 

6 4 0 0 1 0.4 

10 2.2 0 0 5 0.5 

21 27.5 0 0 17 289.4 

11 2.9 1 0.2 1 0.1 

12 1.7 1 0.1 8 12.7 

0 0 0 0 0 0 

19 4,118.4 0 0 4 0.5 

1 0.2 1 0.3 0 0 

3 0.4 0 0 0 0 

7 5.7 2 37 4 320.5 

4 4.7 0 0 2 0.2 

12 17.6 1 175 2 0.8 
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Fi        Fires Suppressed Fires Used Other 

4 4.1 0 0 0 0 

3 1.1 2 1.1 3 823.1 

10 2.2 1 60 0 0 

15 7 9 3,542.8 1 0.1 

253 6,272.6 76 4,057.5 48 1,448.3 

8.2 202.3 2.5 130.9 1.6 46.7 
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The recent history of the Complex reveals that there is an average of 12.3 fires per year. 

Three hundred and seventy-seven fires have been recorded since 1973, burning almost 

12,000 acres. Three suppression fires burned 1,000 acres or more during this period. The 

relatively large size of these fires can be attributed to drought conditions, resource 

shortages, and the difficulty of suppression in steep and dangerous terrain.  Only two use 

fires have burned over 1,000 acres.  

 

 Recent Fire History 1973 ï 2003, by Cause 

           Human-Caused L      Lightning-Caused 

# fires acres # fires acres 

5 2.6 1 0.5 

4 1.3 2 2 

0 0 6 0.6 

1 0.1 1 0.1 

5 0.6 5 185.3 

5 5.4 42 1,905.1 

1 0.1 14 3.2 

11 6.9 3 20.2 

4 5.2 10 1 

3 1.2 0 0 

5 1.4 13 27.2 

2 1.1 3 133 

6 0.6 2 1.6 

5 5.9 6 0.8 

6 0.7 2 0.2 

6 3.3 1 1.1 

3 0.3 12 2.4 

1 0.1 37 316.8 

7 0.7 6 2.5 

3 0.3 18 14.2 

0 0 0 0 

5 0.5 18 4,118.4 

1 0.2 1 0.3 

3 0.4 0 0 

2 0.2 11 362.9 

4 4.7 2 0.2 

3 0.3 12 193.1 

0 0 4 4.1 

3 1.1 5 824.2 

5 60.4 6 1.8 

4 0.6 21 3,549.3 

113 106.2 264 11,672 

3.7 3.4 8.5 376.5 
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The fire records from 1973 ï present also document the cause of the fires that have 

occurred. The table below reveals that 70 percent of the ignitions in the Complex are due 

to lightning strikes rather than human causes. There are an average of 8.5 natural 

ignitions and 376.5 acres burned as a result of them per year. 

5. Vegetation Covertypes 

 

Patterns of vegetation and their associated fire regimes within the Complex are strongly 

influenced by extreme differences in the geology, topography, and climate of the North 

Cascades.  These factors create a wide variety of vegetation that can be roughly divided 

into three categories: the westside subregion, the eastside subregion, and the east-west 

mix, which contains vegetation influenced by both the maritime and inland climates.  The 

east-west mix has been identified as far west as the Copper River drainage, but is most 

well-developed in the Ross Lake area. 

 

The following page shows a map of the vegetation cover types, the dominant species or 

groups of species that exist in the Complex as identified from one or both previous 

vegetation mapping efforts: a vegetation and fuels map created by Agee and Pickford in 

1985, and a vegetation map created by Pacific Meridian in 1988.   
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Cover 
Type 

Acres 
(% total 
acres*) 

Elev 
(ft) 

Dominant Species Minor Species Plant Associations 

Western 
hemlock   

 74,654 
 (11%) 

3002 
 Western hemlock, 

Douglas fir, Western 
Red cedar  

 Mountain hemlock, 
Western white pine, 
Pacific Silver fir, 
Engelmann spruce 

Hardwoods 
5,102 

(1%) 
1513 
 Bigleaf maple, Black 

cottonwood, Red 
Alder 

 Paper birch, Pacific 
dogwood 

 W. hemlock / Salal (Gaultheria shallon),  W. 
hemlock / Mahonia (Berberis nervosa), W. 
hemlock / Oregon boxwood (Pachistima 
myrsinites), W. hemlock ï W. Red Cedar / 
Oregon boxwood ï Mahonia, W. hemlock / 
Blueberry (Vaccinium sp.), W. hemlock / Vine 
maple (Acer circinatum), W. hemlock / Sword 
fern (Polystichum munitum), W. hemlock / 
Devils club (Oplopanax horridum),  

 Douglas fir, Western 
hemlock, Lodgepole 
pine 

 Subalpine fir, 
Engelmann spruce, 
Western Red cedar  

 Douglas fir / Blueberry, Douglas fir / Mahonia 
ï Salal  

 
Douglas fir, 
Lodgepole pine, +/-
Ponderosa pine 

 

Douglas fir  
 

115,514 
(17%) 

2963 

Douglas fir, 
Ponderosa pine, +/- 
Lodgepole pine  

Grand fir, Pacific Silver 
fir  

Douglas fir / Pine grass (Calamagrostis 
rubescens), Douglas fir / Bearberry 
(Arctostaphylos uva-ursi), Douglas fir / 
Oregon boxwood, Grand fir / Oregon 
boxwood, Douglas fir / Snowberry 
(Symphoricarpos albus), Douglas fir / 
Oceanspray (Holodiscus discolor) 

 Ponderosa pine ï Douglas fir / Bluebunch 
wheatgrass (Agropyron spicatum) 

Lodgepole 
pine  

6,506 
(1%) 

 2868 Lodgepole pine  Douglas fir 
 Douglas fir ï Lodgepole pine / Salal, 

Douglas fir ï Lodgepole pine / Mahonia ï 
White spirea (Spiraea betulifolia)  

Pacific 
silver fir 

87,541 
(13%) 

 4586 Pacific silver fir 
Mountain hemlock, 
Douglas ï fir, Western 
hemlock 

Pacific silver fir / Devilôs club, Pacific silver fir /  
Thin-leaved huckleberry (Vaccinium 
membranaceum), Pacific silver fir / Oregon 
boxwood, Pacific silver fir / Alaska huckleberry 
(V. alaskense), Pacific Silver fir / 
Rhododendron albiflorum, Pacific Silver fir / 
Foolôs huckleberry (Menziesia ferruginea) 

 
Mountain 
Hemlock 
 

 106,125 
(16%) 

 5026 Mountain hemlock  
Pacific silver fir, 
Subalpine fir, Alaskan 
Yellow Cedar  

Mtn. hemlock / Thin-leaved huckleberry, Mtn. 
hemlock / Rhododendron albiflorum, Mtn. 
hemlock / Alaskan huckleberry, Mtn. 
hemlock / Foolôs huckleberry, Mtn. hemlock / 
Pink mountainheath (Phyllodoce 
empetriformis) ï Blue-leaved huckleberry (V. 
deliciosum) 

Shrubland  
 33,786 
(5%) 

4200 
Vine maple (A. circinatum), Slide alder (Alnus sinuata), Willow (Salix spp.), Thimbleberry 
(Rubus parviflorus),  

Subalpine fir, 
Engelmann spruce   

Subalpine 
fir  

  
16,399 
(2%) 

5660 
Subalpine fir, 
Whitebark Pine, 
Subalpine Larch  

Pacific silver fir, 
Lodgepole pine, 
Western white pine, 
Douglas fir  

Subalpine fir / Oregon boxwood (Pachistima 
myrsinites), Subalpine fir / Thin-leaved 
huckleberry,  Subalpine fir / Pink 
mountainheath  

Subalpine 
Meadow  

44,043 
(7%) 

5351 

Pink mountainheath, White mountain heather (Cassiope mertensiana), Blue-leaved 
huckleberry, Partridgefoot (Luetkea pectinata), Sedge (Carex), American bistort (Polygonum 
bistortoides), subalpine daisy (Erigeron sp.), Fescue (Festuca sp.) 

Dominant species and plant associations have been assigned to each vegetation zone and covertype in the North Cascades National Park 
Service Complex from Agee and Pickford (1995).  Mean elevation (Elev) in feet, and number and relative cover of acres for each cover type 
has been assigned using Pacific Meridian data. 
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a. Western hemlock covertype 

The western hemlock covertype thrives on the westside of the Cascades. These forests are 

low elevation (3,002 ft average) and contain a mix of western hemlock, Douglas-fir, and 

western red cedar, and usually include a small component of Western white pine, Pacific 

silver fir and Engelmann spruce. The western red cedar flats within this covertype have 

the highest number of large diameter trees per unit area. Within the Complex western 

hemlock-dominated sites are well developed in the watersheds of Baker River, Bacon 

Creek and Newhalem Creek   The western hemlock and Douglas-fir  covertype are 

interspersed in the east-west mix subregions along Ross Lake.  

 

Plant associations that commonly occur on mesic to dry sites include W. hemlock / Salal, 

W. hemlock / Mahonia, W. hemlock / Oregon boxwood and W. hemlock ï W. Red Cedar 

/ Oregon boxwood ï Mahonia at warm low elevation sites, and W. hemlock / Blueberry 

at cool high elevation sites. The W. hemlock / Vine maple plant association occurs on 

well drained slopes, and W. hemlock / Sword fern and W. hemlock / Devils club 

associations are prevalent in the moist valley bottoms.  

 

b. Douglas-fir covertype 

The Douglas-fir  covertype is the most prevalent and widely distributed covertype in the 

Complex.  It occupies 17 percent of the land base and is represented in westside, eastside 

and east-west forests. It is a low elevation forest type, averaging 2,963 feet, which 

parallels the western hemlock covertype. In the absence of disturbance it would 

eventually be replaced by western hemlock on the westside, whereas it is potentially 

dominant in eastside forests.  

 

¶ Westside: Douglas-fir  - Western hemlock - Lodgepole pine  
In westside forests this covertype occurs alongside the western hemlock covertype, 

occupying the southern aspects and more mesic sites. Of the Douglas-fir  covertype, 

this assemblage, comprised of a mix of Douglas-fir  with substantial amounts of 

western hemlock and other mixed conifers, is the moistest. The Douglas-fir  / 

Blueberry plant association occurs on cooler sites, whereas the Douglas-fir  / Mahonia 

ï Salal plant association occupies warmer sites. 

 

¶ East-west mix: Douglas-fir  - Lodgepole pine +/- Ponderosa pine 
This covertype represents the dry to mesic east-west mix forest type that occurs at 

low to mid elevations in the Skagit Fire Management Unit (FMU), most frequently in 

the Ross Lake area.  These forests are dominated by Douglas-fir  in a mixed conifer 

assemblage that includes a large component of lodgepole pine. Grand fir is included 

in this covertype; whereas usually grand fir is prevalent enough to warrant its own 

covertype, it is not locally abundant.  Douglas-fir cover averages 35 percent and is 

usually comprised of mature trees.  Lodgepole pine cover averages 5 percent and is 

comprised of younger trees that have regenerated post-fire.  At Desolation Peak this 

forest type occurs mostly on southwesterly exposures and fairly steep slopes at low to 

middle elevations. It is also found on very steep south-facing slopes above Lightning 

Creek.  

 

One of the more unique areas in the Complex occurs in this covertype north of 

Lightning Creek on the eastside of Ross Lake where there is an unexpected ponderosa 
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pine component. Ponderosa pine comprises 5 percent of the stand, mostly consisting 

of large trees with yellow-bark old-growth characteristics. This dry forest type is 

restricted to low elevations on southwesterly aspects within an area that is 

approximately 1,500 acres. There is a dense understory of shrubs, including many 

fire-adapted species such as the vigorous post-fire resprouting Snowbush. On very 

rocky sites the shrubs are replaced by drought resistant herbs such as Strawberry, 

Yarrow, Pine grass, and Hawkweed.  

 

Plant associations within the covertype as a whole include Douglas-fir  / Pine grass, 

Douglas-fir  / Bearberry and Douglas-fir  / Oceanspray on the driest sites, and Douglas-

fir  / Oregon boxwood, Grand fir / Oregon boxwood and Douglas-fir  / Snowberry on 

the more mesic sites. 

 

¶ Eastside: Douglas-fir  - Ponderosa pine +/- Lodgepole pine 

This, the warmest and driest cover type in the Complex, is found in the Stehekin 

Valley bottom and on the valley walls below 3,000 feet. In this cover type Douglas-fir  

is the dominant species, which occurs with ponderosa pine in all layers of the canopy. 

In the valley bottom the ratio of Douglas-fir  to ponderosa pine is approximately 8:1. 

This cover type also contains isolated pockets that are dominated by ponderosa pine 

rather than Douglas-fir , although they make up less than 0.2 percent of the total 

cover. These ponderosa pine-dominated forests are found on open rocky slopes above 

the Stehekin Valley. Throughout this eastside Douglas-fir  cover type ponderosa pine 

is much more frequent and evenly distributed in this cover type than lodgepole pine, 

although lodgepole pine is present at higher elevations.  

 

In addition to the vegetation associations that occur in the understory of the Douglas-

fir  - Lodgepole pine +/- Ponderosa pine assemblages of the east-west mix, Ponderosa 

pine - Douglas-fir  / Bluebunch wheatgrass occurs on the ponderosa pine dominated 

sites. 

 

c. Hardwood cover type 

Patches of hardwood-dominated cover type are common along river valley bottoms and 

at the bases of avalanche chutes in both the western hemlock and the Douglas-fir  cover 

types.  Bigleaf maple and black cottonwood dominate the valley bottoms while red alder 

and paper birch are more abundant on slopes. Hardwood stands also occur as an early 

successional stage following disturbances. For example, bigleaf maple stands commonly 

regenerate areas following fire and also fill in root-rot pockets. The hardwood cover type 

is common in the Baker, Big Beaver, Little Beaver, McMillan, Cascade, and Stehekin 

drainages.   

 

d. Lodgepole pine cover type 

The lodgepole pine cover type is comprised of relatively pure lodgepole pine stands. 

Lodgepole pine achieves its maximum importance in the 1,000 to 3,500 foot elevation 

range, and may be the climax species in this range along with Douglas-fir . These stands 

are primarily mature to over mature (usually greater than 80 years in age), and evidence 

of mountain pine beetle kill is apparent along Ross Lake. Lodgepole pine stands below 

Ross Lake Dam are predominantly comprised of westside species whereas a strong 

eastside element is evident in the Ross Lake Basin, particularly east of the lake. The 
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Douglas-fir  ï Lodgepole pine / Salal and Douglas-fir  ï Lodgepole pine / Mahonia ï 

White spirea plant associations occur in this cover type. 

 

e. Pacific silver fir cover type 

This Pacific silver fir cover type is notable for having the densest stands of large trees in 

the Complex.  It is comprised primarily of Pacific silver fir with western hemlock and 

Douglas-fir  associates on lower elevation sites, and mountain hemlock, Alaska yellow 

cedar, subalpine fir and lodgepole pine on higher elevation sites. Pacific silver fir is the 

potential natural dominant tree species, although young stands are primarily established 

by more fire tolerant, and less shade dependent species such as Douglas-fir .  

 

The Pacific silver fir cover type is in the montane region, with an average elevation of 

4,586 feet, which is above the western hemlock and Douglas-fir  cover types and below 

the subalpine forests. It is considerably cooler and wetter in the montane, with a short 

growing season and a significant winter snow pack. The Pacific silver fir cover type is 

most commonly associated with westside assemblages, although it is also found on north-

facing slopes and moist mid-elevation valley bottoms in more easterly locations. 

Concentrations occur in the Cascade, Baker, and Chilliwack Rivers, and the upper 

reaches of Newhalem, Big Beaver, Little Beaver, and Thunder Creeks.  

 

Plant associations found in this cover type include Pacific silver fir / Devilôs club, Pacific 

silver fir / Thin-leaved huckleberry, Pacific silver fir / Oregon boxwood, Pacific silver fir 

/ Alaska huckleberry, Pacific Silver fir  and Pacific Silver fir / Foolôs huckleberry. 

 

f. Mountain hemlock cover type 

The mountain hemlock cover type is the highest elevation cover type west of the 

Cascades, with an average elevation of 5,026 feet, and inhabits the coolest and wettest 

conditions in the Complex. The canopy is generally continuous at lower elevations and 

becomes more open at higher elevations. Mountain hemlock is the dominant tree species, 

although Pacific silver fir may be the potential natural dominant in the closed forest type 

where it comprises one-third of the basal area and dominates the understory. Other 

common tree species include Alaska yellow cedar on moist sites and Douglas-fir  and 

subalpine fir on drier sites.  

 

Plant associations found in this cover type include Mtn. hemlock / Thin-leaved 

huckleberry, Mtn. hemlock /Rhododendron, Mtn. hemlock / Alaskan huckleberry, Mtn. 

hemlock / Foolôs huckleberry and Mtn. hemlock / Pink mountainheath - Blue-leaved 

huckleberry. 

 

g. Subalpine fir cover type 

The subalpine fir cover type is the eastside equivalent of the mountain hemlock cover 

type. Although it is not quite as moist as its coastal counterpart, it is the highest, coolest, 

and wettest zone east of the Cascades.  As in the mountain hemlock cover type, there is 

both a closed forest type and an open parkland community.  

 

Appropriately, subalpine fir is the dominant species.  However, Engelmann spruce is also 

prominent in these stands along with Pacific silver fir and mountain hemlock. The open 

parklands in the subalpine fir cover type usually contain a number of whitebark pine and 

subalpine larch. These species often occur on ridgetops and in rocky basins. Whitebark 
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pine is most prevalent on the drier sites.  Subalpine larch dominates higher elevations, the 

coldest treeline habitats in the Complex.  

 

Plant associations in this cover type include the Subalpine fir / Oregon boxwood, 

Subalpine fir / Thin-leaved huckleberry, and Subalpine fir / Pink mountainheath. 

 

h. Subalpine meadow cover type 

Subalpine meadows are the coldest and highest elevation plant communities. They are 

located above treeline and alongside the scattered patches of trees in the subalpine areas 

throughout the Complex.  These meadows are dominated by heather and vaccinium 

shrubs that share the drier areas with alpine fescues and the wetter areas with sedges.  

 

i. Shrubland cover type  

Shrubs are the dominant vegetation type on the steep, moist slopes of avalanche chutes. 

Sitka alder, willows, and vine maple dominate these sites. This covertype also occurs in 

wetlands, drainages, and in sites that have recently burned.  

 

6. Fire Regimes, Fuel Models, and Condition Classes 

 

Fire has had a profound influence on the age, structure, and composition of vegetation in 

the Pacific Northwest.  The same qualities that fire influences in the vegetation 

community influence fire frequency and severity across the landscape.  The fire regime is 

the interaction of fire and vegetation along with factors influencing them both including 

but not limited to climate, topography, soils, and historical land use.    

 

The covertypes are classified by the historical fire regimes and condition classes (see 

tables below) according to the Interagency Fire Regime Condition Classes with respect to 

their estimated fire return intervals and other known disturbance factors.  The condition 

classes are based upon the degree of departure from the historical natural fire regimes that 

vegetation communities in the Complex have experienced.  The management strategies in 

this Plan are developed according to condition classes.  Restorative thinning and 

prescribed burn treatments are proposed in condition classes 2 and 3, while use  of 

wildland fire is proposed in condition class 1 areas. 

 
a.Historical  Natural Fire Regimes I -V 

 
 
 
 
 
 
 

 

 

 

I 0 - 35 year frequency and low (surface fires most common) to mixed severity (less than 75% of the dominant 

overstory vegetation replaced) 

II 0 - 35 year frequency and high (stand replacing) severity (greater than 75% of the dominant overstory vegetation 

replaced) 

III 35-100+ year frequency and mixed severity (less than 75% of the dominant overstory vegetation replaced) 

IV 35-100+ year frequency and high (stand replacement) severity (greater than 75% of the dominant overstory 

vegetation replaced) 

V 200+ year frequency and high (stand replacement) severity 
 

 Historical natural fire regimes (Schmidt et al. 2002) 

 



NOCA Fire Management Plan 
7/2/2010 

Chapter III--21 

 

 

b. Condition Classes 1 -3 

 
 
 
 
 
 

 

 

 

The map of the condition classes of the Complex on the following page shows that most 

of the Complex is within its historical range of fire intervals.  Only the dry Douglas-fir  

forests of the Stehekin Valley have a high degree of departure from historical conditions 

(Condition Class 3).  East-west mixed Douglas-fir forests and lodgepole pine forests are 

moderately altered due suppression, as well as due to the occurrence of insects and 

disease.   

 

1 
Within the natural (historical) range of variability of vegetation characteristics; fuel composition; fire frequency, 

severity and pattern; and other associated disturbances 

2 
Moderate departure from the natural (historical) regime of vegetation characteristics; fuel composition; fire 

frequency, severity and pattern; and other associated disturbances 

3 
High departure from the natural (historical) regime of vegetation characteristics; fuel composition; fire frequency, 

severity and pattern; and other associated disturbances 

     Condition Classes (Schmidt et al. 2002) 

 



NOCA Fire Management Plan 
7/2/2010 

Chapter III--22 

 



NOCA Fire Management Plan 
7/2/2010 

Chapter III--23 

 

The Northern Forest Fire Laboratory (NFFL) fuel models are also considered during fire 

management planning efforts and activities. They are used to classify the vegetation by 

the amount of dead and downed fuels as well as by the density and diameter of living and 

dead trees in forested vegetation communities (see table below). The fuel model 

assignments and map are used to run RERAP (Rare Event Risk Analysis Program) to 

predict fire spread according to season, and FOFEM (First Order Fire Effects) to analyze 

smoke emissions within the Complex.  

 

 

 

Fuel 
model 

Typical fuel complex 
1 hour 
(0 ð Ĳó) 

tons/acre 

10 hour 
(1/4 ð 1ó) 
tons/acre 

100 hour 
(1 ð 3ó) 

tons/acre 

Fuel 
depth (Ft) 

1 Short grass (1 foot): Meadow 0.74 0.00 0.00 1.0 
2 Timber (grass and understory): Woodland 2.00 1.00 0.50 1.0 
5 Brush (2 feet): Shrubland 1.00 0.50 0.00 2.0 
8 Closed timber litter: Timber 1.50 1.00 2.50 0.2 
9 Hardwood litter: Hardwood 2.92 0.41 0.15 0.2 
10 Timber (litter and understory): Heavy Timber 3.01 2.00 5.01 1.0 

NFFL Fuel Models (Anderson 1982) with names used in the Complex in italics. 

 

 

 

The table on the following page shows the condition class, fire regime and fuel model 

designations for the Complex. These designations are justified in the descriptions of the 

fire regimes of each covertype that follow. It is evident that most of the fire regimes of 

the Complex are of mixed or high (stand replacing) severity. Only the eastside Douglas-

fir /ponderosa pine forests of Stehekin had a majority of frequent low severity fire events. 
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 Condition Classes, Fire Regimes and NFFL Fuel models of the Covertypes 

Covertype Dominant Species 
Condition 

Class 

Historical 

Fire Regime 

P: primary NFFL 

S: secondary NFFL 

Western hemlock  
Western hemlock, Douglas-fir, 

Western Red cedar  
1 V 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Hardwoods 
Bigleaf maple, Black cottonwood, 

Red alder 
1 II / III / V 

P: 9 (Bigleaf maple, Red alder) 

S: 8 (Other hardwoods) 

Douglas-fir  

Douglas-fir, Western hemlock, 

Lodgepole pine  
1 III 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Douglas-fir, Lodgepole pine, 
Ponderosa pine  

2 
III 

 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Douglas-fir, Ponderosa pine, 
Lodgepole pine  

3 I 

P:8 

S:9 (open canopy, large 
diameter ponderosa pine) 

S:2 (open canopy, small 
diameter ponderosa pine) 

Lodgepole pine  Lodgepole pine  2 IV 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Pacific silver fir  Pacific silver fir  1 V 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Mountain Hemlock Mountain hemlock  1 V 

P:8 

S:10 (closed canopy, large 
diameter trees) 

Shrubland  
Vine maple, Slide alder, Willow, 
Thimbleberry  

1 II / III / V  
P: 5 

 
Subalpine fir  

Subalpine fir, Engelmann spruce  1 V 
P: 10 

Subalpine fir, Whitebark Pine, 
Subalpine larch  

1 IV 

P: 8 (Subalpine larch and 
Whitebark pine) 

S: 10 (Subalpine fir) 

Subalpine 
Meadow  

Heather and Vaccinium 1 IV / V 
P: 1 
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c. Western Hemlock Fire Regime 

The regional mean fire interval estimate for western hemlock forests is 230 years, 

although the estimations range from less than 100 years in the driest western hemlock 

forests of Oregon to well above 900 years in some moist coastal forests of the Olympics.  

The regional estimate is somewhat unreliable because the fire record is not long enough 

or regular enough to infer a pattern.  More reliable, however, is that when the conditions 

for fire spread exist, the fires are usually of high intensity and severity.  Western 

hemlock-dominated forests in the Complex typically have high severity fire events in 

which more than 75 percent of the vegetation is replaced at intervals of 100 to 400 years.   

 

In the closed canopy, total downed woody fuel loads are intermediate (between NFFL 

fuel models 8 and 10) with average fuel loadings greater than 6 tons per acre and fuel 

depths exceeding one foot.  Small diameter fuels are scarce. Most of the tonnage is 

accumulated in jackpots of larger diameter fuels (> 3ò).  In the open, more shrub-

dominated forests, NFFL fuel model 8 is most prevalent, although early regenerating 

stands with the least cover sometimes qualify as a NFFL model 5.  

 

d. Hardwood and Shrubland Fire Regimes 

The hardwood and shrubland cover types occur in various locations, and within multiple 

fire regimes in the Complex.  When the hardwood or shrubland cover type is in a moist 

environment it often acts as a barrier to fire spread.  However, when conditions are hot 

and dry, wildland fire is stand replacing.  Red alder and Bigleaf maple fuel models are 

predominantly classified as NFFL model 9, in which fire moves quickly through the 

loosely packed leaf-litter.  Other hardwood species are identified as NFFL model 8.  The 

shrubland covertype is NFFL model 5. 

 

e. Douglas-fir Fire Regimes 

The fire regimes of the Douglas-fir cover type can be distinguished by the subregion 

(eastside, westside, or east-west mix) in which they occur, and can be categorized by the 

secondary dominant tree species in the area.  Of these, western hemlock is the wettest and 

coolest, lodgepole pine is intermediate, and ponderosa pine is the hottest and driest.    

 

Open and closed canopy stands in the Douglas-fir  cover type are primarily classified as 

NFFL fuel model 8, although the densest stands of the largest diameter trees are NFFL 

fuel model 10.  Although NFFL fuel model 10 does not indicate unnatural fuel buildup in 

the westside subregion containing western hemlock, it may indicate altered forest 

conditions in the dry eastside Douglas-fir forests.  Altered fuel loadings and dense-stands 

not only increase fire potential, but the greater number of trees per area may also increase 

competition for soil moisture and create greater susceptibility to defoliation and bark 

beetle infestation.    

 

¶ Westside: Douglas-fir - Western Hemlock - Lodgepole Pine  
The westside Douglas-fir  covertype is classified as a fire regime III.  The fire return 

interval is typically between 100 and 200 years with less than 75 percent of the 

dominant overstory vegetation replaced by fire.  Consistent with this classification, a 

137-year natural fire rotation was calculated for this cover type at Desolation Peak.  
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This fire regime is often referred to as ñmixed severityò due to the interaction of low, 

medium, and high severity fire effects.  These mixed effects ultimately influence the 

structure and composition in the post-fire stand.  If  lodgepole pine was present in a 

pre-fire stand, it may be more likely to dominate regeneration in the most severely 

burned patches, whereas the more shade-tolerant Douglas-fir  will likely dominate in 

moderate and low severity patches where the canopy cover is greater.  Finally, 

without fire, Douglas-fir and lodgepole pine lose dominance and are eventually 

replaced by western hemlock.  

 

¶ East-west Mix:   Douglas-fir - Lodgepole Pine +/- Ponderosa Pine 

The east-west mix Douglas-fir  cover type is also classified as a fire regime III, 

although the fire interval is shorter than in the westside subregion.  The natural fire 

rotation calculated for Douglas-fir/lodgepole pine at Desolation Peak is 76 years.  

This estimate is consistent with findings of two to three fire scars per 115 years 

throughout the Ross Lake area. There are several mixed lodgepole pine/Douglas-fir  

stands with widely varied ages (e.g. 45 year old lodgepole pine and 400 year old 

Douglas-fir ) suggesting that successive fire-killed generations of younger lodgepole 

pine and Douglas-fir  occurred beneath the older Douglas-fir canopy.  

 

In the unique Douglas-fir/ponderosa pine forest type above Lightning Creek the 

natural fire rotation was 52 years.  This was the shortest fire rotation calculated in the 

400-year fire history. In areas where ponderosa pine is the primary dominant the 

natural fire rotation was even shorter, calculated at 44 years.  Fires in this type were 

of lower severity, as indicated by the large number of residual trees.   

 

Although it is not clear whether the high fire frequency above Lightning Creek was 

partially the result of Native Americans or early settlers burning, it is clear that 

without low severity fire, the ponderosa pine will eventually be replaced by more 

shade tolerant species.  This area is classified as a Condition Class 2 forest because it 

is assumed to have missed one fire rotation.  

 

If fires continue to be suppressed in this area, the increase in fuel loading and 

development of shade-tolerant conifers in the understory will influence fire effects.  

Low severity ground fire favoring the maintenance of the existing ponderosa pine will 

likely be replaced by higher severity stand replacing fire that may favor lodgepole 

pine regeneration rather than ponderosa pine. 

 

¶ Eastside: Douglas-fir - Ponderosa Pine +/- Lodgepole Pine 
The eastside Douglas-fir  covertype that occurs throughout the Stehekin Valley is the 

most xeric type on the Complex and is comparable to the dry Douglas-fir  mixed 

conifer of the Rocky Mountains.  It is best characterized by a fire regime I of mixed 

severity where stand replacing events occur infrequently (approximately every 100 

years) and low severity fires occur more frequently.  A survey of the Stehekin Valley 

confirmed that large stand replacing events occur at approximately 90 to 100-year 

intervals.  However, since a long term fire history study has not been conducted in the 

Stehekin Valley, the overall fire frequency for low and high severity fire events must 

be based upon studies in dry Douglas-fir forests that have been conducted nearby.   
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A recent 433-year fire history study of the Teenaway River drainage in OWNF 

determined that the median fire interval varied within a range of seven to 43 years 

and that larger fires occurred at intervals of one to 37 years.  Another fire history 

study in OWNF compared two 300-year long records in the Nile and Mud Creek 

watersheds, revealing a mean fire free interval (MFFI) of seven years at both sites 

during the pre-settlement period (1700/1750-1860), a MFFI of 7.1 and 10.6 years 

respectively during the settlement era (1860ï1910), and a MFFI of 38.3 and 43.0 

years respectively during the suppression era (1910-1996). 

 

Mean fire intervals may have been longer (12 + years) in Stehekin because Douglas-

fir  typically dominates the overstory in Stehekin, indicating that fire free intervals 

were long enough to allow Douglas-fir  to grow to ample size to survive low severity 

fire along with the more fire resistant ponderosa pine, whereas ponderosa pine was 

the dominant in the OWNF study areas.   

 

The studies in the OWNF areas found fires historically to be variable in size and 

location.  Small fires created gaps in the forest canopy that perpetuated a variety of 

fire effects; subsequent fires would burn up to, but not within, the perimeter of 

recently burned areas because the fuels were sparser in those areas.  Larger fire events 

occurred in both study areas; however, historically these were not stand replacing fire 

events.  High severity fires occurred at the stand scale (10-100 hectares) rather than at 

the landscape scale (>1000 hectares).    

 

Both studies also found  significantly longer fire free intervals in the suppression era.  

Fire suppression and/or other factors have increased ground fuels and understory 

regeneration beyond historic levels; forests of this type were fairly open, perhaps 

containing 50 trees per hectare and 15m
2
 of basal area that was predominantly 

ponderosa pine, and having low levels of coarse woody debris.   

 

Given the differences between Stehekin and OWNF, a cautious estimate of the 

number of fire returns that the Stehekin Valley has missed since 1910 is between two 

and four.  The fire records database documents 117 fires that have been suppressed 

since 1958 in the Lake Chelan Recreation Area, and recent surveys have documented 

unnatural fuels buildup, insects, and disease as evidence of fire suppression.  A heavy 

fuel loading average of 31.5 tons per acre total fuel loading (7.4 woody debris, 24.1 

litter and duff) and greater than 250 trees per hectare (of overstory trees > 15 cm dbh) 

are currently found in the Stehekin Valley forest fuel reduction areas. These 

conditions are likely to create crown fires and high severity fire events. Due to these 

considerations, the eastside Douglas-fir/ponderosa pine forests are classified as 

Condition Class 3. 

 

f. Lodgepole Pine Fire Regime 

The lodgepole pine fire regime at the Complex is a mixed severity fire regime, which fits 

reasonably well in the fire regime IV category, in which high severity events where more 

than 75 percent of the stand is replaced occur at approximately 100-year intervals.  There 

is typically a mix of low, moderate and high severity events, and fire frequency is not 

well documented.  Due to widespread mountain pine beetle infestations in the lodgepole 

pine  
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stands throughout the Ross Lake area, Bridge creek, Rainbow creek and several areas in 

the Stehekin drainage , the heavy fuel loadings from dead or dying trees create the 

conditions most conducive to high severity fire events, especially if dry, hot, and windy 

conditions occur.   

 

Lodgepole pine-dominated sites in the Complex appear to be perpetuated by high severity 

fire events; lodgepole pine is the most likely pioneer following stand replacing events, 

and its continued dominance is reliant upon these high severity fires reducing competition 

from more shade tolerant species.  A study on the ecological role of lodgepole pine in the 

upper Skagit Valley notes that the ages of many of the lodgepole pine stands coincide 

with the major fire of 1859 that was reported in the upper Skagit River Valley or with the 

1926 fire that originated at Big Beaver and burned over 40,000 acres.  Similarly, the 

initiation of many lodgepole pine stands below Ross Dam correspond to the years 1890 

and 1917 when large fires were reported in that area.  

 

Fire regimes in the Douglas-fir/lodgepole pine and the lodgepole pine cover types are 

considered to be in Condition Class 2 because without the reintroduction of fire, the 

lodgepole pine and Douglas-fir  will be replaced by more shade tolerant species.  

 

g. Pacific Silver Fir Fire Regime 

Fire return intervals recorded in the Complex for Pacific silver fir forests are shorter than 

in other Pacific silver forests of western Washington.  For example, at Desolation Peak 

fire return intervals are between 100 and 200 years, whereas at Mt. Rainier there is a 300 

to 535 year interval.  This is primarily due to drier conditions exhibited in the 

surrounding forests.    

 

Due to the low resistance to fire of Pacific silver fir and most of the conifers in this cover 

type (other than Douglas-fir) , the majority of trees within the perimeter of a fire will die, 

and these stand replacing fire events will serve as primary sites for regeneration of fir, 

hemlock and lodgepole pine.  The fire severity was predominantly stand replacing on a 

Pacific silver fir dominated site at Big Beaver that was managed for wildland fire use in 

2003.  

 

Consistent with its high basal area, the NFFL fuel model is intermediate between fuel 

models 8 and 10, as in the western hemlock cover type.   

 

h. Subalpine Fire Regimes: Mountain Hemlock and Subalpine Fir 

The fire regimes of the subalpine forest types, mountain hemlock and subalpine fir, are 

both classified as a fire regime V in which fire free intervals are greater than 200 years 

and where high fire severity fire creates stand replacement.  The longest term fire history 

study (10,500 years) of a subalpine fire regime in the Complex was recently completed in 

a subalpine forest in the Thunder Creek basin.  This reconstruction documents fire 

frequency fluctuations between 30 to 400 years throughout this time period.   

 

Mountain hemlock and subalpine fir fuels are primarily NFFL fuel model 8 except for in 

open areas on ridgetops and near snowline that are NFFL fuel model 5 and on mountain 

slopes where heavy fuels accumulate in jackpots that are NFFL fuel model 10.  
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Fire intervals in whitebark pine/subalpine larch forests may be slightly shorter, and thus 

are classified in fire regime IV.   

 

Whitebark pine/larch cover types are closest to models 8 and 1 although studies have 

found that both models overestimate fire behavior because fuel loadings are typically less 

than in model 8, and fuel moistures are typically greater than those of model 1 grasslands. 

 

i. Subalpine meadow Fire Regime 

The subalpine meadow fire regime is characterized by fire regime V.  Fire events are 

infrequent because these meadows are typically moist from snowmelt and have very 

sparse ground fuels occurring around pioneer trees.  Variable effects on heather and 

vaccinium recovery may be dependent upon the type of fire; a post-fire study on a fire at 

Sourdough ridge in the Complex found vaccinium to replace heather in burned areas, 

whereas a study of the Chimney Peak fire in the Olympics found red heather to sprout 

vigorously. 

 

Drier eastside grass and sedge-dominated subalpine meadows may burn more frequently, 

as an abundance of charcoal has been found in the soil.  

 

Shrub-dominated sites are an NFFL fuel model 5, and grass-dominated sites are an NFFL 

fuel model 1.  

 

D. FMU Delineations 

A Fire Management Unit or FMU is a land management area that is definable either by 

objectives, topographic influences, political boundaries, values to be protected, land 

management policies, access or fire regimes that sets itself apart from other FMUôs. 

 

North Cascades Complex is made up of two FMUôs, a north (Skagit FMU) and a south 

unit (Chelan FMU).  The south unit is shared with the surrounding Okanogan-Wenatchee 

forest and is a part of a joint Fire Management plan. The Complex does not share the 

Skagit FMU with Mount Baker-Snoqualmie National Forest, although this may occur in 

the future.  The two units both have the potential for all the fire management strategies.  

Both FMUôs within the NPS boundaries are managed by North Cascades National Park 

Service Complex.   

 

The two units are however distinct in the watersheds where they are located, access 

routes into, fire regimes most prevalent, climate and weather patterns.  Detailed 

descriptions of each FMU are in the next chapter. 
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E. FMA Delineations 

 

Fire management areas (FMA) are sections of the FMU that represent a predefined 

acceptable management area for a fire managed for resource benefits (Wildland and 

Prescribed Fire Management Policy ï Implementation Procedures Reference Guide, 

2001).   

 

Fire management area boundaries for this Plan were determined primarily by the three 

fundamental characteristics that influence fire spread and fire severity: fuels, weather, 

and topography.  Other considerations included: the North Cascades Complex Resource 

Management Plan (1999), land allocations and associated resource objectives, fire 

regimes, previous fire perimeters, land ownership patterns, and values at risk.  While 

these considerations are important, ultimately wildland fire does not confine itself or take 

into account these other variables. ñFire knows no boundariesò other than those that 

naturally or artificially occur across the landscape creating breaks in fuel continuity.  

 

Fire management area boundaries were delineated in areas where natural, existing or 

potential fuel breaks or control lines could be identified that would not likely be breached 

by a fire. This exercise involved extensive use of GIS, examination of the crown fire 

potential layer, orthophotos, topographic features, trail and road systems, rock and ice.  

Natural control lines typically included ridges of rock, snow and ice, or in some cases, 

major creeks and rivers.  Existing control lines were identified along roads and some 

trails.  Finally, potential control lines were identified in areas that offered an opportunity 

to improve a trail, construct hand line, create shaded fuel breaks, or utilize water 

dropping helicopters.  Firefighter safety was considered when determining control lines.  

 

1. Complexity  

 

A fire complexity rating exercise was completed for each FMA. This exercise determines 

a complexity rating in relation to responses to wildland fire, not for prescribed fire. This 

analysis results in a numeric complexity value based on specific complexity elements that 

are weighted for their contribution to overall complexity.  There are twelve complexity 

elements:   

 

¶ Safety 

¶ Threats to Boundaries 

¶ Fuels and Fire Behavior 

¶ Objectives 

¶ Management Organization 

¶ Improvements to be Protected 

¶ Natural, Cultural, and Social Values to be Protected 

¶ Air Quality Values to be Protected 

¶ Logistics 

¶ Political Concerns 

¶ Tactical Concerns 
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¶ Interagency Coordination 

 

The weighted value is multiplied by the numeric value to provide a total element rating.  

All total values are then added to generate the complexity numeric value.  Breakpoint 

values are provided for low, moderate, and high complexity (Wildland and Prescribed 

Fire Management Policy - Implementation Procedures Reference Guide, 2001).   

 

Even though some of the FMA were rated overall as ñhigh complexity,ò this does not 

necessarily indicate that managing fire to meet multiple objectives should not be 

considered.  It merely points out the need to be prepared to manage accordingly 

especially with regard to elements that received a high rating. 

 

2. Suitability  

 

Fire management areas are classified either suitable or not suitable for use of 

wildland fire based on social and political issues as they relate to the risk assessment 

(see below) and line officer discretion.   

 

Once a fire is verified within a suitable FMA or suitable portion of an FMA, a WFDSS 

document will be completed. All fires within an unsuitable FMA or unsuitable portions of 

an FMA will be immediately suppressed.  Any appropriate suppression response to a 

wildland fire occurring within a suitable FMA will be made at the discretion of the Fire 

Management Officer using WFDSS to document the decision.  

32. Risk Assessment 

 

This risk assessment is one tool to guide fire managers in determining the appropriate 

response to wildland fires.  At the time of a fire report, the Duty Officer will assess 

potential impacts of the fire through a risk identification process. The following items are 

minimum considerations:  

 

¶ Is there a threat to life, property, or resources that cannot be mitigated? 

¶ Are potential effects on cultural and natural resources outside the range of acceptable 

effects? 

¶ Are relative risk indicators and/or risk assessment results unacceptable to the 

appropriate Agency Administrator? 

¶ Is there other proximate fire activity that limits or precludes successful management 

of this fire? 

¶ Are there other Agency Administrator issues that preclude use of wildland fire? 

¶ Consider wildland fire compatibility and associated complexity rating for the affected 

FMA.  

 

 

Rare Event Risk Assessment Process (RERAP) was used to assess long term fire risk for 

several locations within the FMU.  This was a programmatic assessment to support future 

fire response decisions. This analysis is very gross in scale and meant to provide the 
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decision maker with information to make decisions.When a wildland fire occurs within 

the FMU, a more site-specific analysis needs to be performed. 

 

Risk Assessment Zones (RAZ) were developed by a combination of contiguous FMA 

based on similar fuel, topography and weather for use in risk assessment. 

 

a. RERAP Analysis   

RERAP incorporates several computer software programs that allow the fire manager to 

quantify risk associated with rare but significant events and the uncertainty related to the 

length of a fire season.  Estimates are developed for specific periods of time for given 

directions, usually dominated by wind events.   

 

RERAP utilizes weather data prepared and analyzed by FireFamily Plus, the program 

used to process National Fire Danger Rating System (NFDRS) weather data files into 

indices and components used for analysis.  FireFamily Plus is used to sort records, select 

weather records meeting specific criteria, plot data and create tables of fuel moistures and 

wind speed.   

 

RERAP then develops a risk analysis based on the historic weather information retrieved 

in FireFamily Plus.  Within RERAP are three distinct program modulesðSPREAD, 

TERM, and RISK.  SPREAD determines common daily spread, spread during rare-

spread events, and the frequency of those rare-spread events.  TERM evaluates season-

ending dates and generates a waiting time distribution of these events.  RISK combines 

the critical-spread waiting time distribution with the season-ending event distribution to 

estimate the probability that a critical-spread event will occur prior to the season-ending 

event. 

 

Climatological weather is used in risk assessment rather than the short-range weather 

forecasts that are used in developing fire behavior predictions because it is more 

appropriate for statistical analysis.  

 

b. Historical Weather 

Weather records were obtained from the National Interagency Fire Management 

Information Database (NFMID) in Kansas City for appropriate remote automated 

weather stations (RAWS). 

 

c. Weather Data Processing 

The weather data was processed with FireFamily Plus.  The FireFamily Plus program 

groups daily records by month, indices, components, wind direction, etc.  For this 

analysis, fire season weather from June 1 thru October 30 was used. 

 

FireFamily Plus was used to break the weather data into four classes of potential fire 

behavior characteristics: low, moderate, high, and extreme.  For the purpose of this risk 

assessment, probabilities for each weather class were assigned using the standard spread 

component.  Accordingly, three percent of the days between June 1 and October 30 can 

be expected to be in the extreme class, 7 percent in high, 75 percent in moderate, and 15 

percent in low.  
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From these weather classes FireFamily Plus generates tables of fuel moistures and wind 

speeds that represent the median value in each weather class.  These values are later used 

as inputs to BEHAVE (a fire behavior prediction program) to predict rate of spread of the 

fire within the SPREAD module of RERAP.  FireFamily Plus also calculates the number 

of days in a sorted group as compared to the total days.  The result is used later to 

compute the average daily spread.  

 

d. Time Periods  

Five time periods of potential fire spread were assessed:  

¶ June 1-30 

¶ July 1-31 

¶ August 1-31 

¶ September 1-30 

¶ October 1-31 

 

Probabilities were calculated based on the 15
th
 of each month. 

 

e. Energy Release Component   

Energy release component (ERC) is a standard numerical rating used to determine the 

severity of a fire season.  The rating is derived from fuel model information combined 

with weather station data.  For the risk assessments, it was assumed that a normal fire 

season would divide into the standard proportion of low, moderate, high and extreme 

weather days as follows: 

 

 

 

These ranges are determined based upon the percentage of the weather data set with 

lower or higher ERC values.  For example, the low category represents days on which the 

ERC is lower than on 85 percent of all other days while the moderate category represents 

days on which the ERC is higher than on 75 percent of all other days.  It is important to 

remember that these probabilities are subject to change as conditions change.  

  

f. Topography  

Topography information needed during spread determinations is taken from 1:24000 

scale Geographic Information System (GIS) generated maps.  Information on slope, 

aspect, elevation and distance was used. 

 

g. Fuels  

Accurate fuel model mapping is critical for fire spread determinations.  See Chapter III. 

Section A for a detailed discussion of fuel models. 

 

h. Season-Ending (Term) Event  

The date for a probable season-ending or term event is determined by local knowledge of 

weather patterns that affect the potential for fires to spread significantly.  District fire 

management officers recommended that the criterion for a season-ending event be set at 

three consecutive days of precipitation with a sum greater than 0.5 inches.  Weather data 

and ERC charts were examined, and in cases where the above criterion was not met, 

dates were selected where trends towards lower ERC and higher humidities (greater than 

              Low:  0.15             Moderate 0.75              High 0.07              Extreme 0.03 
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50 percent) began.  The probability of a season-ending event is crucial to the risk 

assessment. 

 

i. Risk Estimates  

Using the information from SPREAD and TERM, RISK the risk estimate calculates the 

probability that a critical-spread event will occur in a particular FMA prior to the season-

ending event.  These tables and graphs are included in the appendix for each FMU. 

 

It is important to keep in mind that the use of risk estimates is just one of many tools 

supporting the decision making process.  Local experience and knowledge as well as fire 

behavior variables observed on the fire line are equally important decision elements. 

 

j. Calibration  

Calibration will need to occur during an actual wildfire event.  Calculations were very 

broad in nature and are not site specific.   

 

F. Skagit Fire Management Unit  

This portion of the plan for the Skagit FMU of the Complex and is integrated with the 

Methow Sub-Basin FMU of the Okanogan-Wenatchee National Forest Fire Management 

Plan. The strategies available within the FMU include:  use of wildland fire, suppression, 

prescribed fire, thinning and burning, thinning and piling or thinning and chipping. A 

discussion of how each of these is used can be found in chapter 3ðWildland Fire 

Management Strategies section A with further details described in Chapter 4ðWildland 

Fire Management Program Components.   

 

The following portions primarily focus on descriptions of FMUôs and how Use of 

Wildland Fire is characterized and how relative risk to values is weighed when planning a 

response.   

 

1. Description of Unit  

 

The Skagit FMU contains 544,736 acres.  It is characterized by the largest collection of 

glaciers in the lower 48 states with volcanic and uplifted peaks of almost 9,000 feet in 

elevation and river valleys of less than 1,200 feet in elevation.  The FMU contains many 

creeks, rivers, and lakes and an extremely rich diversity of plant and wildlife species.  

 

Skagit FMU environments are heavily influenced by maritime weather patterns.  

Marblemount to the west averages 84 inches of rain per year.  Washington Pass on the 

southeast boundary averages 85 inches of rain per year, and Hozomeen on the east side of 

the Cascade crest on the northeast boundary averages 55 inches of rain per year. Up to 

150 inches of precipitation can fall on the higher peaks annually.  Fire is considered an 

infrequent visitor to the majority of the FMU with fire return intervals ranging between 

50 and 400 years.   

 

Over 99 percent of the FMU is managed by the Complex.  Seattle City Light manages  
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1,229 acres along the Skagit river bottom including the towns of Diablo and Newhalem. 

One hundred forty six acres of mining claims represent the only private land managed 

within the FMU.  

 

The FMU is located primarily on the west slope of the Cascades.  It is bounded on the 

north by Manning Provincial Park in Canada and the Okanogan-Wenatchee National 

Forest (OWNF) to the east and south.  To the west lies the Mt. Baker-Snoqualmie 

National Forest (MBSNF).  The combination of glaciers, waterways, rock outcroppings 

and wilderness areas creates good opportunities for use of wildland fire. 

 
The Complex shares three fire management areas with OWNF east of Ross Lake. This 

facilitates planning for appropriate responses there. The Mount Baker-Snoqualmie 

National Forest and Complex do not share fire management areas but do coordinate fire 

management responses. The Canada border is protected by a suppression response zone. 

There is no agreement in place allowing the use of natural fire to cross from the Complex 

into Canada. 

 

2. Description of Fire Management Areas (FMA) 

 

Eighteen FMA have been identified for the Skagit FMU ranging in size from 4,239 to 

102,684 acres. They are defined by logical natural fire breaks including rock, glacier, 

meadow and watercourses in keeping with safe fire suppression tactics. Where no natural 

barriers are available, fuel breaks can be constructed and incorporated into the best 

available features.  (Note that the MBSNF boundary is used on the west side of the 

Complex to delineate FMA. This boundary does not take into consideration safe 

suppression tactics.) 

 

3. Complexity and Suitability 

 

In order to achieve the goals of the Plan, individual FMA are rated in terms of complexity 

and suitability for use of wildland fire with a range of responses.  They are also grouped 

into risk assessment zones (RAZ).  For each FMA, the following table lists a complexity 

rating, suitability, and RAZ. 
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Area 
# Name Acres 

Complexity 
Ratings RAZ RAZ 

61 Perfect 12466 Low 2 Marblemount 

51 Beaver 102684 Low 1 Hozomeen 

54 Thunder 72980 Low 3 Washington Pass 

55 Cascade 13607 Low 2 Marblemount 

56 Marble 11564 Low 2 Marblemount 

53 Panther 33699 Moderate 3 Washington Pass 

50 Silver 27350 Moderate 1 Hozomeen 

62 Chilliwack 53468 Moderate 1 Hozomeen 

63 Baker 56989 Moderate 2 Marblemount 

60 Goodell 39865 Moderate 2 Marblemount 

59 Gorge 4081 Moderate 1 Hozomeen 

52 Stetattle 20096 Moderate 1 Hozomeen 

57 Newhalem 26595 Moderate 2 Marblemount 

58 Skagit 12990 High 2 Marblemount 

64 Bacon 20298 High 2 Marblemount 

47 Methow 10699 Moderate M1 Methow 

48 Methow 4239 Moderate M1 Methow 

49 Methow 21066 Moderate M1 Methow 

 
a. Complexity 

A complexity rating is assigned to each FMA to assist fire managers with the relative risk 

rating for use of wildland fire.  (See Chapter III Section C for a detailed discussion of the 

WFDSS process).  These ratings are based on the complexity guidelines in the Wildland 

and Prescribed Fire Management Policy - Implementation Procedures Reference Guide 

(2001).  It is important to note that a ñhigh complexityò rating does not exclude the 

possibility of gaining benefits from wildland fire in that FMA.  It merely points out the 

need to be prepared to manage with caution especially with regard to elements that 

received a high rating. 
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b. Suitability  

Many factors were considered in determining suitability for use of wildland fire.  Most of 

these factors show the capacity for use of wildland fire to be high in the Skagit FMU due 

to the remoteness combined with a high number of natural fuel breaks, the length of the 

primary fire season, and the results of the risk assessment modeled with RERAP.  

Although many of the FMA include small suppression zones in the Skagit Valley and 

along the Canada border, all FMA include portions that rate suitable outside of the 

suppression zone. This provides the decision maker with a full set of options, and 

considers the effect of maritime weather influences on managed fires, and the effect of 

such weather on an unnecessary suppression response in the suitable portion of the FMA 

adjacent to a suppression zone.  

 

FMA suitability will be reconsidered annually by appropriate Complex staff including the 

Superintendent.  

 

4. Risk Identification 

 

a. Critical Areas 

Fire exclusion and/or fire protection measures should be considered to protect critical 

areas within the FMU.  Holding actions would be a necessary part of any risk assessment 

and fire management decision.Depending upon anticipated fire behavior, protection 

measures could include the following: wrapping signs, bridges, and/or structures with 

heat resistant fire protective material, removing or clearing burnable debris, installing 

sprinkler systems, constructing line, burning out, and/or using aerially delivered 

suppressants.  Critical areas within the Skagit FMU include the following: 

 

¶ Marblemount structures-all private and public 

¶ Goodell campground 

¶ Newhalem structures-all private and public 

¶ Newhalem campground 

¶ Diablo structures-all private and public  

¶ Environmental Learning Center 

¶ Colonial campground and facilities 

¶ Diablo Overlook facilities 

¶ Ross lake trailhead facilities 

¶ Ross Lake Resort structures and facilities 

¶ Canyon Creek Trailhead facilities 

¶ Hozomeen structures and facilities-all public and private 

 

Backcountry Shelters 

¶ Indian Creek 

¶ Greybeal 

¶ Little Beaver 

¶ Thunder Basin cabins 
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Lookouts 

¶ Sourdough 

¶ Desolation 

¶ Copper 

 

Trails, bridges, backcountry campsite improvements 

¶ 79 major trail bridges 

¶ 5400 linear feet of wooden trail improvements 

¶ 99 developed campsites 

¶ 167 wooden toilets   

Cooperation and consultation with the Trails Foreman will be necessary to ensure 

protection or rehabilitation of these improvements.  

 

Historic and Prehistoric Sites 

Location of these sites is sensitive information available to fire managers in consultation 

with cultural resource staff. 

  

Species of Concern 

Spotted owl habitat and nest sites are identified.  Other species of concern are listed in 

Chapter IV Section A of this Plan. 

 

Note that all benefits of natural fire should be considered prior to choosing a fire 

exclusion tactic. For example, using prescribed fire as a surrogate to a high intensity fire  

near a raptor nesting area may improve habitat or provide habitat protection measures for 

long term vitality of the species/habitat.  

 

b. Urban Wildland Interface 

The Skagit FMU is bisected by Highway 20, which lies fully within the suppression 

response zone and is the primary road within the FMU. Two towns, Diablo and 

Newhalem, are accessed exclusively by Highway 20 and are constructed using ample 

defensible space. A rural fire department exists at Newhalem and responds to incidents 

along the highway.  Fire hydrants can be found throughout each community.  Smoke, 

which tends to settle in the Skagit Valley especially during atmospheric inversions, is one 

primary concern for fire managers in these communities.   

 
The Environmental Learning Center, located on the north shore of Diablo Lake, also lies 

fully within the suppression zone.  Defensible space measures were incorporated in the 

planning for this center.  Fire hydrants are also available here. 

 

Campgrounds along Highway 20 are popular with tourists and are generally found along 

lakes and creeks, water sources that may aid suppression efforts. 

 

Recent roadside thinning in Hozomeen is intended to provide a means of escape and 

facilitate safer suppression tactics near the Canada border. 
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c. Suppression Considerations 

The logistics of supporting fire operations within the Skagit FMU need to be considered 

before implementing fire management strategies. Helicopters are vital to any response for 

personnel insertion and tactical support. Few road-accessible helicopter landing areas 

exist within the Complex.  These are shown on the map below.  Helibase opportunities 

exist near Marblemount through local landowner agreement and on the NPS compound. 

The Swamp Creek rock pit has also been used temporarily to support fire operations 

along Highway 20. Recent use of Manning Park in support of fire management in the 

Pasayten Wilderness may be considered at the north end of the FMU. 
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5. Risk Assessment 

 

a. Introduction  

As in Chelan Sub-Basin FMU, the Rare Event Risk Assessment Process (RERAP) was 

used to assess long-term fire risk for locations in the Skagit FMU.  This is a 

programmatic assessment to support the decision to select the appropriate management 

response to natural ignitions.  As previously noted, the analysis is very gross in scale and 

is a tool that can provide the decision maker with information to make an initial risk 

determination only.  When a wildland fire occurs within the Skagit FMU, a more site-

specific analysis may be desired to assist fire management planners with a more accurate 

risk assessment.  

 

b. Team 

The risk assessment was completed using a team led by Tom Leuschen, Fire Vision 

Enterprise Team, and included Tod Johnson, Karen Kopper, Andris Vezis, and Loretta 

Duke.  Jack Rainford of OWNF performed all risk assessment GIS work. 

 

c. Risk Assessment Zones  

Probabilities that a fire will reach a critical area before a season-ending event were 

calculated for four areas of the Skagit FMU.  The team chose to use three risk assessment 

zones (RAZ) as boundaries.  The OWNF analyzed a fourth area for risk when they 

completed their fire management plan for the Methow Sub-Basin. The results of that 

assessment are used for areas of the Complex east of Ross Lake so that a seamless 

interagency assessment can be developed.  To make all areas compatible in this report, all 

four areas will be referred to as RAZ.   

 

d. Fuel Models and Transects 

For each RAZ the team examined the NFFL fuel model maps to determine areas that 

would have the best chances for fire spread without being stopped by natural fuel breaks.  

Sites were chosen to represent the point of a fire start.  The team then ran projection lines 

from that point out to approximately 1 mile.  An attempt was made to run the lines north, 

south, east and west.  However, in some situations this was either contrary to the 

prevailing winds or lacked consistent fuels.  Some of the projection lines had to be 

skewed to other bearings to fit the landscape situation.  In situations where a projection 

line could not go in a specific direction due to a natural barrier, the team selected a 

projection line that could produce spread.  Where there was a short section of rock or fire 

barrier, we modeled this as a fuel model 8 and continued the line.  All projection lines 

were assessed in 40 chain (1/2 mile) increments up to 280 chains (3 ½ miles).  
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