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Executive Summary 

 

Alaska Fire Control Service was established in 1939.  It was charged with fire protection 

and prevention for all of Alaska.  It concentrated on the major population centers for this 

protection.  In the mid 1950s smokejumpers and helitak were added and a concentrated effort 

was made to exclude fire statewide. 

 

In 1982 Fire Management changed in Alaska.  The Alaska Interagency Fire Management 

Plan, Tanana/Minchumina Planning Area (T/M Plan) was adopted and implemented.  The T/M 

Plan set up four management options each having a different level of protection. 

 

The goal of this study it to determine the most cost effective way to introduce fire into the 

Garnet Creek drainage.  It will analyze the hypothesis that using the limited management option 

to introduce fire into the drainage will be more cost effective than management ignited prescribed 

fire.  The study will compare the costs of similar wildland fires to the cost of conducting a 

management ignited fire. 
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Introduction 

 

Prior to 1982 Alaska was under a fire exclusion policy.  The Alaska Interagency Fire 

Management Plan, Tanana/Minchumina Planning Area, was adopted in 1982.  It was the base 

planning document for twelve other planning areas that covered the rest of the state.  In 1993 the 

thirteen plans were consolidated into the Alaska Consolidated Interagency Fire Management Plan. 

 This plan was updated in 1998 and is now titled the Alaska Interagency Wildland Fire 

Management Plan (The Plan). 

 

There were four fire management options that were adopted in the Tanana/Minchumina 

Planning Area.  Those four options have remained the same throughout subsequent plan 

consolidation and update.  The four fire management options are: 

 

Critical Management Option: The Critical management option was specifically created to give the 

highest priority to suppression action on wildland fires that threaten human life, inhabited property 

and designated physical developments.  Fires that threaten a critical site have priority over all 

other wildland fires.  A site in this management option could range from a single inhabited 

structure to an entire village or town. 

 

Full Management Option: This management option was established for the protection of cultural 

and historical sites, uninhabited private property, natural resource high-value areas and other 

high-value areas that do not involve the protection of human life and inhabited property.  Either 

broad areas or specific sites within a lower management option may be designated as Full 

Management. 

 

Limited Management Option: This management option recognizes areas where the cost of 

suppression may exceed the value of the resources to be protected, the environmental impacts of 

fire suppression activities may have more negative impacts on the resources than the effects of the 

fire or the exclusion of fire may be detrimental to the fire dependent ecosystem.  The Limited 

management option reduces both long-term suppression risks and costs by reducing the frequency 

of large fires that may burn out of the boundaries of Limited management regardless of the 

suppression effort.  It also reduces current suppression costs and makes suppression goals more 

attainable in years of drought and intense fire activity.  The Limited management option may also 

be chosen for areas where fire occurrence is essential to the biodiversity of the resources 

protected and the long-term ecological health of the land.  Suppression actions may be initiated 

to keep a fire within the boundary of the management option or to protect identified higher value 

areas/sites.  Site-specific areas that warrant higher levels of protection may occur within limited 

management areas.  Appropriate suppression actions to protect these sites will be taken when 

warranted, without compromising the intent of the limited management area. 

 

Modified Management Option: The Modified management option is intended to be the most 

flexible option available to land managers/owners.  The intent of the Modified management is to 

provide a higher level of protection when fire danger is high, probability of significant fire growth 

is high and probability of containment is low.  A lower level of protection is provided when fire 
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danger decreases, potential for fire growth decreases and the probability of containment increases. 

 This option should reduce commitment of suppression resources when risks are low.  This 

option also provides increased flexibility in the selection of suppression strategies when risks are 

high.  The Modified option provides a management level between Full and Limited.  Unlike Full 

management areas, the intent is not to minimize burned acres, but to balance acres burned with 

suppression costs and to accomplish land and resource management objectives.  As stated in the 

original Alaska Interagency Fire Management Plan, Tanana/Minchumina Planning Area, “Lands 

placed in this category will usually be suited to indirect attack.” 

 

When the 13 plans were being developed, large tracts of land were placed in the full 

management option as each planning team went through the planning process.  This was in large 

part due to the amount of land being conveyed throughout the state because of the Alaska 

Statehood Act, the Alaska Native Claims Settlement Act (ANCSA) and the Alaska National 

Interest Lands Conservation Act (ANILCA).  Fire managers and land managers in Alaska are in 

the process of revisiting some of these areas to see if they still warrant the full management 

option. 

 

The Garnet Creek area is in the Tanana/Minchumina planning area and was placed in the 

full management option during the initial planning process.  In 1982 almost all of the land was 

managed by the Bureau of Land Management (BLM).  The area has since been conveyed to the 

State of Alaska, Baan-o-yeel-kon Village Corporation and Doyon Regional Corporation.  As a 

result of this conveyance the new land owners/managers have elected to change the management 

option from full to limited.  The management option was changed in April 1999.  The land 

managers are also interested in looking at prescribed fire for the area as a way to enhance moose 

habitat.  Moose prefer early seral stage plant communities.  Burning will get rid of the late 

successional stand and replace it with the browse species that are critical to moose during the 

winter.  Moose prefer willow, aspen and birch as browse and these species are produced in large 

quantities following a fire.  These species usually stay available as browse for 10 to 15 years 

following a fire.   They are also concerned that it may take several years to get a natural ignition 

and they do not want to wait. (Appendix A, page 4) 

 

The predominant vegetation type in the Garnet Creek area is a black spruce/feathermoss 

plant community.  Black spruce is a fire dependent species that has semi-serotinus cones.  Fires 

in black spruce are usually stand replacing crown fires.  Because the Garnet Creek area was 

placed in full in the 1982 planning process, it has had fire excluded since the mid 1950s, a period 

of 45 years, resulting in a homogeneous stand of black spruce.  A natural ignition or a prescribed 

fire will help break up this homogeneous stand and help stimulate growth of browse species.  

This area was selected as it is representative of many areas in interior Alaska. (Appendix A) 

 

Garnet Creek is located 70 nautical miles northwest of Fairbanks and 15 nautical miles 

southwest of the village of Rampart.  It is on the southern bank of the Yukon River. 
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The study area will concentrate on the area south of the Yukon River, east of Stevens 

Creek, west of Marshall Creek and north of the Sawtooth Mountains known as the Garnet Creek 

drainage.  The study area is 236,700 acres in size.  Conclusions of this study may then be used to 

recommend the potential use of prescribed fire treatment or development of a pre-attack plan. 

 

The reason this area was chosen is due to the fact that it is not on any road system, it has 

had fire excluded for at least 45 years, it has the values at risk that are typical of remote Alaska 

near a village (Native allotments), has a homogeneous fire prone fuel type in the valley bottom 

and is surrounded by natural barriers.  This describes many situations around villages throughout 

interior Alaska. 

 

Native allotments in Alaska are designated Full Management Option areas as directed by 

ANCSA.  The surrounding area may be Limited but suppression action will be taken to protect 

any Native allotment being threatened.  Through ANCSA each adult Alaskan Native born after 

December 1971 was give one to three parcels of land totaling no more than 160 acres for personal 

use.  An Alaskan Native is any person of Alaskan Indian, Eskimo, Tlingit or Haida descent. 
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Problem Statement 

 

The Garnet Creek drainage is a late seral stage black spruce/feathermoss plant community. 

 The land managers are interested in enhancing moose browse by using fire to stimulate the 

growth of willow, aspen and birch. 

 

The economics of management ignited prescribed fire versus natural ignitions in remote 

areas of Alaska are unknown. 

 

 

Goal Statement 

 

The goal of this study is to determine the most cost effective way to introduce fire into the 

Garnet Creek drainage to enhance browse production, thereby increasing winter range for moose. 

 

 

Objectives 

 

1. Determine the cost of an allotment protection using historic fire costs. 

 

2. Estimate the cost of a prescribed fire in the Garnet Creek drainage. 

 

3. Compare and analyze the cost of allotment protection and prescribed fire.  Determine 

the most cost effective way to introduce fire in the Garnet Creek drainage. 
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Methods 

 

Fire costs for years 1985 through 1995 were gathered.  The 1995 and 1994 fire records 

did not contain allotment protections and were dropped.  Years 1985 through 1993  were used 

because accurate costs could be determined for the portion of the fire that was associated with 

allotment protection only.  The fires selected were in limited, where native allotment protection 

was the only action being taken.   

 

An estimated cost of a prescribed fire was determined using the format from BLM Manual 

section H-9214-1.  An estimate was used as not enough prescribed fires have been conducted in 

remote areas of Alaska to be statically significant.  The estimated cost was determined to be 

$180,490.  (Appendix E) 

 

The area was digitized and depicted on a topography map.  A vegetation map was 

produced using 1 kilometer resolution data.  Fuel types were determined from the vegetation 

data using the Canadian Forest Fire Danger Rating System.  A map with the values at risk in the 

drainage was produced.  Fire History was also depicted on a map of the area.  (Appendix A) 

 

Fire costs were then inflated to 1999 dollars using Consumer Price Index (CPI) data 

obtained from the St. Louis Federal Reserve Bank. (Appendix B) 

 

Descriptive statistics were generated using Microsoft Excel.  A 90 percent confidence 

level was used to determine the mean and standard error.   

 

A frequency histogram was constructed for the fire costs.  The distribution is bimodal, 

which is common for cost data.  The data was analyzed to determine reasons for this occurrence. 

 No conclusions could be drawn examining any year or group of years.  No conclusions could be 

drawn examining how the allotments were protected, either singularly or in groups. 

 

The only conclusion that could be drawn, from the bimodal nature of the data, was one 

Fire Management Zone had consistently lower costs during the data years.  Management 

style/approach seems to be the reason for this. 

 

A linear break-even equation was constructed to determine how many allotments had to 

be in the area to make prescribed fire cost effective. 

 

Rx = A * Wf 

 

Where Rx is the prescribed fire cost, A is the number of allotments in the burn area and 

Wf is the wildfire cost to protect each allotment. 
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Assumptions and Limitations 

 

 

This study does not address prescribed fires in urban areas where there may be reasons 

other than cost for conducting a prescribed fire. 

 

It does not address biological reasons for conducting prescribed fires as assigning costs to 

the benefits would be highly subjective. 

 

Costs are from the Alaska Fire Service fire database and are assumed to be accurate. 

 

Allotments where there were no costs for or the cost could not be accurately separated 

out were excluded from the study. 

 

Where multiple allotments were protected as one action, the cost of protecting each 

allotment was assumed to be, the total cost for protecting them all divided by the number of 

allotments being protected. 
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Results 

 

 

A total of 46 allotments were protected for a total cost of 3.45 million dollars.  The data 

set was from the years 1985-1993. 

 

Table 1 shows the descriptive statistics for the data set. 

  
Allotment Protection Descriptive Statistics 

  

Mean 94631 

Standard Error 14961 

Median 42278 

Mode 246972 

Standard Deviation 101468 

Sample Variance 10295743176 

Kurtosis -0.999 

Skewness 0.875 

Minimum 1530 

Maximum 284451 

Sum 4353047 

Count 46 

Confidence Level(90.0%) 25125 

Table 1 

 

The mean allotment cost for an allotment protection was $94,630.  At the 90% 

confidence level the true mean for any one allotment protection is plus or minus $14,960. 

 

The estimated cost for a prescribed burn was determined to be $180,490.  A detailed 

breakdown of these costs can be found in Appendix E. 

 

Applying the linear break-even equation, Rx = A * Wf, Where Rx is the prescribed fire 

cost, A is the number of allotments in the burn area and Wf is the wildfire cost to protect each 

allotment.  The number of allotments needed to be treated with prescribed fire to break-even is 

1.88 or 2 allotments. 
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Figure 2 

 

Figure 2 depicts the cost of implementing a prescribed fire in the Garnet Creek drainage 

and the cost of protecting allotments from wildfire, in an area, as the number of allotments in that 

area increase. 

 

The evidence does not support the null hypothesis and prescribed fire would be the most 

cost effective way to introduce fire into the Garnet Creek Drainage. 
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Conclusions 

 

The results of the study show, within 90% confidence, that using prescribed fire in remote 

Alaska is more cost effective than changing the management option. 

 

This is especially true in areas of high concentrations of allotment, cabins and other 

improvement that may warrant protection.  Although it was not looked at, I believe this directly 

applies to urban areas in Alaska.  The potential loss is very high and most if not all of these areas 

have large uninterrupted stands of mature black spruce with structures in the middle of them. 

 

Several things should be pointed out in addition to the above statements.  In areas where 

there are only one or two allotments changing the management option is the way to provide the 

most cost effective management when fire is desired.  This was illustrated in the break-even 

analysis. 

 

A combination of prescribed fire and the Limited Management Option should also be 

looked at if fire is desired for an area that has multiple site specific protection concerns.  A good 

example would be the Garnet Creek area.  It make little sense to spend the money putting out 

several fires in an area, only to prescribe burn it the next year.  In these areas a pre-attack plan 

should be developed that clearly identifies the values at risk and the suppression action needed to 

protect those values. 

 

I now want to address the bimodal nature of the cost data.  As stated earlier, the only 

conclusion that could be drawn, from the bimodal nature of the data, was one Fire Management 

Zone had consistently lower costs during the data years.  Management style/approach seems to 

be the reason for this.  In this Fire Management Zone one thing stood out.  The Fire 

Management Officer had been in the zone for all but the first two years of the study period and 

the Assistant Fire Management Officer had been there for all of the years in the study period.  

Unfortunately not enough information was captured in the fire record to determine what they did 

differently than the other zones. 

 

When the cost data is entered for fire years 1996-1999 another look should be taken to 

examine the differences in cost. 

 

Given the bimodal nature of the data, I believe management style should be looked at in 

the future and more complete records kept to help develop better fire management decisions.  

There was a lack of explanation of what exactly the tactic being employed was and what the 

objectives were.  There was also a lack of fire behavior data from these fires.  I think, we in the 

fire community, need be more aware of the importance of fire behavior for the future study of fire 

management. 

 

In conclusion the fire record should capture several things.  Age and fuel type of the 

stand.  Fire behavior observed on the fire.  Objective(s) of the suppression action and any 

management comments.  Tactics being used and why. 
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Garnet Creek Study Area with values at risk identified. 
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Fire history of the Garnet Creek area, 1955 to date. 
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Shaded relief of the Garnet Creek Study Area. 

 

 

 

 

 

 



 

Appendix A, Page 4 

 

 

 

 

 

 

 

 

 

 

Land ownership in the Garnet Creek area. 
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Vegetation classes in the Garnet Creek drainage. 
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Canadian Forest Fire Danger Rating System (CFFDRS) fuel types. 
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Appendix B 
Year of Fire Fire Number Action # Cost in Year of Fire Fire Cost in 1999 $ 

1985 B083 A1 $183,605.00 $284,451.24 

1985 B083 A2 $183,605.00 $284,451.24 

1985 B083 A3 $183,605.00 $284,451.24 

1985 B085 A1 $80,231.00 $124,298.40 

1985 B085 A2 $80,231.00 $124,298.40 

1988 A119 A1 $42,900.00 $60,420.07 

1988 A119 A2 $36,000.00 $50,702.15 

1988 A139 A1 $14,022.00 $19,748.49 

1988 A225 A1 $39,115.16 $55,089.52 

1988 A240 A1 $3,631.00 $5,113.88 

1988 A244 A1 $138,420.58 $194,950.60 

1988 A257 A1 $33,123.97 $46,651.57 

1990 A185 A1 $1,200.00 $1,529.79 

1990 A185 A2 $1,200.00 $1,529.79 

1990 A204 A1 $193,730.00 $246,971.79 

1990 A204 A2 $193,730.00 $246,971.79 

1990 A204 A3 $193,730.00 $246,971.79 

1990 A204 A4 $193,730.00 $246,971.79 

1990 A204 A5 $193,730.00 $246,971.79 

1990 A204 A6 $193,730.00 $246,971.79 

1990 A208 A1 $12,244.64 $15,609.77 

1990 A421 A1 $33,164.00 $42,278.29 

1990 A421 A2 $33,164.00 $42,278.29 

1990 A421 A3 $33,164.00 $42,278.29 

1990 A421 A4 $33,164.00 $42,278.29 

1990 A421 A5 $33,164.00 $42,278.29 

1991 B541 A1 $12,082.00 $14,778.88 

1991 B562 A1 $180,871.00 $221,243.99 

1991 B562 A2 $183,399.66 $224,337.08 

1991 B568 A1 $12,900.00 $15,779.46 

1991 B569 A1 $18,500.00 $22,629.46 

1991 B628 A1 $29,867.00 $36,533.74 

1993 B248 A1 $48,837.00 $56,311.62 

1993 B248 A2 $48,837.00 $56,311.62 

1993 B248 A3 $48,837.00 $56,311.62 

1993 B292 A1 $13,186.00 $15,204.15 

1993 B292 A2 $13,186.00 $15,204.15 

1993 B554 A1 $215,395.00 $248,361.72 

1993 B569 A1 $26,002.00 $29,981.67 

1993 B582 A1 $4,415.00 $5,090.73 

1993 B582 A2 $4,415.00 $5,090.73 

1993 B582 A3 $4,415.00 $5,090.73 

1993 B582 A4 $4,415.00 $5,090.73 

1993 B582 A5 $4,415.00 $5,090.73 

1993 B678 A1 $29,524.00 $34,042.72 



 

1993 B678 A2 $29,524.00 $34,042.72 
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Appendix C 

 

 

Consumer Price Index Data 

 

*Consumer Price Index (CPI) 1985-1999 
CPI 1985 107.6 

CPI 1986 109.7 

CPI 1987 113.7 

CPI 1988 118.4 

CPI 1989 124.0 

CPI 1990 130.8 

CPI 1991 136.3 

CPI 1992 140.4 

CPI 1993 144.6 

CPI 1994 148.3 

CPI 1995 152.5 

CPI 1996 157.0 

CPI 1997 160.6 

CPI 1998 163.1 

CPI 1999 166.7 

 

1999 Fire Costs = x * (1999 CPI / y CPI) 

x = fire cost and y = year fire occurred 

 

*All CPI data was obtained at the St. Louis Federal Reserve Bank website. 
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Appendix D 

 

Wildfire Cost Histogram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 
Frequency 

30000 16 

60000 14 

90000 1 

120000 0 

150000 2 

180000 0 

210000 1 

240000 2 

270000 7 

300000 2 

More 0 
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Appendix E 

 

Prescribed Fire Costs 

 

Planning 

 

EA:   Environmental Assessment preparation, 1 work month at $4515. 

 

Sub-Total EA: $4515 

 

Clearances:  No cost for clearances.  Alaska Department of Environmental 

Conservation does not charge for smoke permits or emissions at this time. 

 

Plan Preparation Burn plan preparation, 1 work month at $4515 = $4515. 



 

 

Map preparation (Work maps and presentation maps)1/4 work month 

4515*.25 = $1130 

 

Two site visits in a helicopter (AS-350B2): (70nm one way *2)*(2 site 

visits)/(cruising speed of 120 knots)*($505/hour)+(1 hour at site*two 

trips)*($505/hour) = $2190 

 

Public meeting in Rampart, AC-500 Aero Commander: (70 nm one way *2 

/ 155 nmh cruise speed* $260 per hour) = $235 

 

Meetings, ADF&G, Doyon, State of Alaska DOL, Native village of 

Rampart, Allotment owners; 2 meetings in Fairbanks and one in Rampart 

plus meeting planning/prep: 1/4 work month @ $4515 = $1130 

 

Sub-Total Plan Prep: $9200 

Site Preparation: 

 

RAWS Setup:  Weather station setup, (AS-350B2): (70nm one way *2)*/(cruising speed 

of 110 knots)*($390/hour) = $495 

 

Line Construction: Twelve Native allotments, nine singles and a group of three: (11 miles of 

line to cut)*(80 chains/mile) = 880 Chains.  (Type 1 crew, .7ch/hr/person 

* 20 people *8 hour day) * (5 days) + ( AK Type 2 crew, .7 ch/hr/person * 

16 people * 8 hour day) * (5 days) = 908 chains. 

 

Five days of pay/subsistence for two crews: Type 1 crew, $5300 per/day * 

5 days + Type 2 crew, $3850 per/day * 5 days = $47,750 
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Transportation: Boats for river transportation for 5 days: 2ea; 21-23 foot boats @ $550 * 5 

days = $5500. 

 

Type 1 crew to Rampart: 2ea round trips of 70 nm in C-23A Sherpa / 160 

nmh cruising speed * $1110 per hour = $1945 

 

 

Equipment:   Fifteen chainsaw kits(Type 1 crew comes equipped with 5 chainsaws): 

$560.34*15 kits=$8405 * 10% (loss) = $840. 

Four King radios: N/A 

 

Supplies   120 gallons pre-mix: $21.52 (5 gal) * 24 = $516.48 



 

30 gallons bar oil for chainsaws: $1.38 qt * 1200 = $165.60 

Total Supplies: $680 

 

Sub-Total Site Prep: $57,210 

 

Implementation 

 

Ignition and 

Holding:  Two days of pay/subsistence for two crews: Type 1 crew, $5300 per/day * 

2 days + Type 2 crew, $3850 per/day * 2 days = $18,300 

 

Eight overhead for 2 days @ $450 per day (pay and subsistence) = $7200 

 

One overhead for additional 5 days @ $450 per day = $2250 

 

Helicopter for ignition and burn monitoring (AS-350B2): (75nm one way 

*2)/(cruising speed of 120 knots)*($505/hour)+(4 hours of flight time over 

burn each day for two days)*($505/hour) = $4670 

 

Sub-Total Ignition and Hold: $32,420 

 

Mop-up:  *Five days of pay/subsistence for two crews: Type 1 crew, $5300 per/day 

* 5 days + Type 2 crew, $3850 per/day * 5 days = $47,750 

 

Sub-Total Mop-up: $47,750 

 

Surveillance:  AC-500 Aero Commander: [(75 nm one way *2 / 155 nmh cruise speed* 

$260 per hour) + (1/4 hour over fire * $260 per hour)] * (2 trips a week 

for 4 weeks) = $2535 

 

Sub-Total Surveillance: $2535 
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Unit Price  Total Price 

**Equipment:  1 ea, AIDS Machine:   0.00 ea       N/A 

15 ea, Mark 3 pump kits:   3172.22 kt  $47585 

5 ea, chainsaw kits:   560.34 kt    $2800 

30 ea, drip torches:   69.06 ea    $2070 

10 ea, King Radios:   0.00 ea       N/A 

20,000 feet of 1 ½ inch hose:  69.10 lg (100ft) $13820 

(enough for first 4 allots) 

10,000 feet of 1 inch hose:  52.63 lg (100ft)   $5265 

20 ea , Pulaskis   35.18 ea      $765 



 

100 ea, 1 ½ inch wyes:  44.02 ea    $4400 

100 ea, 1 ½ to 1 inch reducers: 5.83 ea      $585 

100 ea, forester nozzles  85.77 ea      $860 

 

Equipment:   $78150 

 

Sub-Total Equipment (10% Loss):   $7815 

 

Unit Price  Total Price 

**Supplies:  15 boxes, Ping pong balls:  147.62 bx    $2115 

3 gallons, Glycol:   5.29 gal        $15 

150 gallons, drip torch mix  20.28 cn      $610 

4 cases, fusees:   45.67 bx      $180 

850 gallons, pre-mix:   21.52 cn    $3660 

(8 pumps for 7 days, 15 gallons per day) 

 

Sub-Total Supplies:     $6580 

 

 

Transportation: Transportation for Type 1 crew to Rampart: 2ea round trips of 70 nm in 

C-23A Sherpa / 160 nmh cruising speed * $1110 per hour = $1945 

 

Transportation for Equipment/Supplies, mob and demob, to Rampart: 2ea 

round trips of 70 nm in C-23A Sherpa / 160 nmh cruising speed * $1110 

per hour = $1945 

 

Boats for river transportation for 7 days: 2ea; 21-23 foot boats @ $550 * 7 

days = $7700. 

 

 

 

 

 

 

Appendix E, Page 4 

 

Overhead mob and demob, AC-500 Aero Commander: (70 nm one way *2 

/ 155 nmh cruise speed* $260 per hour) * 4 round trips = $940 

 

Sub-Total Transportation:  $12,530 

 

Total Prescribed Burn Cost: $180,490 

 

*Assumes Type 1, Crew Superintendent takes fire over for mop-up and no 



 

overhead remains. 

 

**Assumes Type 1 crew comes equipped and  food and support for the crews  

and overhead included in daily costs. 

 

 

 

 


