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[. INTRODUCTION.

A. Fire Management Objectives.

As described in the Service Manual (621 FW 2.2), the Refuge Fire Management Plan
provides the planning framework for all refuge fire management decision-making and
identifies the approved course of action relating to fire as described in other plans. The
Refuge Fire Management Plan identifies action to be taken to preserve, protect and enhance
natural and cultural resources with specific regard to wildland fire. The Refuge Fire
Management Plan provides the background and guidelines for management of wildland fires
and prescribed fires. It specifies the uses of fire that are consistent with and can enhance
refuge habitat and wildlife management objectives.

1. Guidance for Developing Objectives.

a. Origin of Resource Management Objectives for Refuge.

The Yukon Flats National Wildlife Refuge (NWR) Fire Management Plan has been
prepared to achieve resource management objectives by implementing Departmental,
Service, Regional, and refuge policies, purposes, and objectives. Refuge objectives
were set by the Alaska National Interest Lands Conservation Act of 1980 (ANILCA)
and the refuge's Comprehensive Conservation Plan (CCP)(USFWS 1987). ANILCA
established the refuge and its primary purposes, and the CCP provides broad policy
guidance on the management of the refuge. Service and Departmental policy also
guide fire management actions.

The mission of the National Wildlife Refuge System "is to preserve a national
network of lands and waters for the conservation, management, and where
appropriate, restoration of fish, wildlife, and plant resources and their habitats within
the United States for the benefit of present and future generations of Americans"
(National Wildlife Refuge System Improvement Act of 1997, P.L. 105-57).

The Service has adopted an ecosystem approach to fish and wildlife conservation
(National Policy Issuance #94-07, March 1994), which means "protecting or restoring
the function, structure, and species composition of an ecosystem, recognizing that all
components are interrelated." The fire management program will conform to the
ecosystem approach and objectives as they evolve.

b. Specific Refuge Objectives from ANILCA.

The specific purposes for which the refuge was established and is managed, as
specified by ANILCA are:

i. To conserve fish and wildlife populations and habitats in their natural
diversity including, but not limited to canvasbacks and other migratory birds,
Dall sheep, bears, moose, wolves, wolverines and other furbearers, caribou



(including participation in coordinated ecological studies and management of
the Porcupine and Fortymile caribou herds) and salmon;

ii. Fulfill international treaty obligations with respect to fish and wildlife and
their habitats;

iii. Provide, in a manner consistent with purposes set forth in subparagraphs (1)
and (ii), the opportunity for continued subsistence uses by local residents; and

iv. Ensure, to the maximum extent practicable and in a manner consistent with
the purposes set forth in paragraph (i), water quality and necessary quantity
within the refuge.

¢. Guidance from Departmental and Service Manuals.

The Department of Interior policy (620 DM 1.4) also guides this plan. It emphasizes
that firefighter and public safety is always the first priority. Protection priorities are
(1) human life and (2) property and natural/cultural resources. This policy also
recognizes that fire is a "critical natural process," and will be "integrated into land,
natural, and cultural management plans and activities on a landscape scale, across
bureau boundaries, and will be based upon best available science." In addition, it
states that wildland fire will be used to "protect, maintain, and enhance natural and
cultural resources and, as nearly as possible, be allowed to function in its natural
ecological role." It requires that management actions taken on wildland fires must be
"cost effective, consider firefighter and public safety, benefits, and values to be
protected, and be consistent with natural and cultural resource objectives."

The Service Manual (620 FW 1.3) dictates that habitat management activities strive
for "the attainment and maintenance of naturalness and, to the extent possible, natural
diversity" (ecological integrity policy signed?). The goal of fire management as stated
in the Service Manual (621 FW 1.2) is "to protect or enhance habitat and ecosystems
for the benefit of fish and wildlife." Service policy (621 FW 1.3) states that the
Service will use prescribed fire whenever it is an appropriate tool for managing
Service resources, and will protect against wildland fire whenever it threatens human
health, private property, or Service resources.

d. Guidance from Comprehensive Conservation Plan, Environmental Impact
Statement. and Wilderness Review (CCP).

The Refuge CCP, which was adopted in 1987, provided further direction in habitat
management objectives, specifically to "emphasize the maintenance of the refuge's
natural diversity and key fish and wildlife populations and habitat," to "maintain the
refuge in an undeveloped state," to "provide opportunities for continued subsistence
use of refuge resources," and to "maintain opportunities for hunting, fishing, and other
recreational activities" (USFWS 1987).



The refuge's comprehensive conservation plan (USFWS 1987, p. 133) states:

Fires will generally be allowed to burn naturally where not endangering life or
property. If fire suppression becomes necessary, state of the art techniques and
the "minimum appropriate tool" concept will be used. Private lands within or
adjacent to the refuge and special value refuge lands will receive the maximum
protection practicable from fires.

One issue identified in the Refuge CCP is the potential impact of fire suppression on
fish and wildlife habitats. Other issues of concern identified by the public in the
Refuge CCP included management of refuge habitats and the impact of fire on
wildlife. The CCP outlines the use of prescribed fire on the refuge "in order to
improve moose habitat, to return a portion of the habitat to an earlier vegetational
state, and to reduce hazardous fuel loadings." This plan is the implementing
document. for that use.

e. Guidance from Other Plans.

The CCP also references area-wide fire management planning (i.e., Alaska
Interagency Wildland Fire Management Plan (AWFCG 1998) and Upper
Yukon/Tanana Fire Management Plan (UYTPT 1984)), which describe the use of
suppression to help meet management objectives.

ANILCA established the upper reaches of Beaver Creek as a National Wild River,
including 16 river miles within the refuge boundary. By designating the area as a
"wild" river, Congress mandated that the river "be managed to be free of
impoundments and generally inaccessible except by trail, with watersheds or
shorelines primitive, and waters unpolluted... representing vestiges of primitive
America." The Beaver Creek National Wild River Management Plan stated that
considerations for fire management should include use of fire to maintain the area's
"natural, primitive condition" and to benefit wildlife habitat (USDI 1983). That
portion of the Sheenjek River within the refuge boundary (99 miles in length) has
been recommended for designation as a National Wild River (USDI 1999).

The refuge Fishery Management Plan (USFWS 1990) describes the importance of
aquatic resources on the refuge and calls for monitoring of fish species and water
quality to maintain fisheries for subsistence, commercial, and sport fishing uses.

The North American Waterfowl Management Plan (USDI 1986) identifies the Yukon
Flats as a waterfowl habitat area of major concern. That plan stresses the value of
maintaining an adequate habitat base to ensure perpetuation of North American
waterfow!] populations.

The Fortymile Caribou Herd Management Plan (BLM and others 1995) calls for
allowing a natural fire regime to help maintain habitat quality. The refuge is partly
within the herd's historic range.



f. Compliance with Other Legislative Mandates.

This plan must also comply with Section 106 of the 1966 National Historic
Preservation Act, Section 7 of the Endangered Species Act, Section 810 of the Alaska
National Interest Land Conservation Act, and Section 118 of the Clean Air Act. An
Environmental Assessment and ANILCA Section 810 analysis is included in
Appendix I. A Section 7 clearance is included in Appendix II. Smoke management is
detailed in section IV. No properties on the refuge are included in or eligible for
inclusion in the National Register of Historic Places.

The management direction and actions specified in this fire management plan have
been evaluated in the approved Refuge CCP, in accordance with National
Environmental Policy Act (NEPA) and Sections 304 and 810 of ANILCA. Public
participation in the CCP planning process was used in the development of alternatives
and in the selection of a preferred management alternative, and the direction and
intent of this fire management plan is based on that. An Environmental Assessment
for this Refuge Fire Management Plan is attached in Appendix I. Copies of a draft of
this plan were provided to each village government in and around the refuge, as well
as to the Council of Athabascan Tribal Governments. In addition, visits were made to
villages within the refuge, and information received was also used in writing this

plan.

The initial interagency fire plan for the area (UYTPT 1984) included an
Environmental Assessment, which provided for designation of "protection level." An
Environmental Assessment was prepared in 1986 for the refuge prescribed burning
program, and a Finding of No Significant Impact was reached (USFWS 1986a),
which is on file at the refuge. Material from both of those documents was
incorporated into this plan.

2. Refuge Wildland Fire and Prescribed Fire Managcement Goals and Strategies.

This plan recognizes the boreal forest as a fire-dependent ecosystem and that if fire is
excluded, ecosystem character, function, vigor, and diversity will be altered. There are
objects and resources within the refuge boundary that warrant special consideration
regarding fire and/or protection from fire. They include real property on the refuge,
private property within the refuge, sensitive plant and wildlife species, and sensitive
biological communities.

Inherent in all fire management decisions is the fact that wildland fire is an integral and
necessary part of the boreal forest ecosystem. Departmental policy states "wildland fire
will be used to protect, maintain, and enhance natural and cultural resources and, as
nearly as possible, be allowed to function in its natural ecological role" (620 DM 1.4.D).
Wildland fires are a natural part of the boreal forest, and the plants and animals in it are
adapted to fire, which maintains ecosystem health. Wildland fires may be better at



maintaining or restoring ecosystems than prescribed fires, since prescribed fires are
generally smaller and ignited at lower intensities (Baker 1994).

Natural habitat diversity is maximized by allowing fires to burn under a wide, natural
range of conditions, which creates a rich mosaic of different vegetation types. This
creates a large amount of "edge effect," which is highly beneficial to wildlife. In
addition, this creates numerous burned areas which hinder fire spread and reduce the
probability of large-scale catastrophic events that could result from long-term fire

exclusion.

From policy and from objectives outlined in ANILCA, the Refuge CCP, and a prescribed
burning position paper (USFWS 1992), the refuge's fire management goals and objectives
are:

a. Fire Management Goals.

1. Protect life, property, and identified resources from fire. Priorities in fire
suppression are (1) human life and (2) property and natural/cultural resources.

2. Manage wildland fire and prescribed fire to protect or enhance habitat and
ecosystems for the benefit of fish and wildlife.

3. Communicate, coordinate, and cooperate with suppression organization staff,
adjacent land owners, and the general public.

b. Fire Management Objectives.

1. Protect human life. This is the top priority. (Other objectives are not listed in
priority order.)

2. Protect refuge-owned cabins and buildings, permitted cabins, and private
property from fire to the extent possible given safety considerations and the
availability of suppression resources.

3. Minimize the threat of wildland fire incursion into areas with higher
protection levels through sound and timely fire management decisions and
through hazard reduction activities.

4. Consider public health and environmental quality in decisions.

5. Maintain naturally ignited fire as a dynamic ecosystem process to the
maximum extent possible in order to maintain the natural diversity of wildlife

habitat.

6. Manage fire to meet resource objectives.



10.

11.

12.

Utilize fire to minimize the occurrence of large catastrophic fires by reducing
the extent and buildup of hazardous fuels.

Protect critical refuge resources from undue damage from wildland fire and
from fire suppression actions.

Balance suppression costs against resource values at risk. Balance
expenditures for prescribed fire against resource and hazard reduction
benefits. Consider commodity, non-commodity, and social values in analyses.

Maintain communications with suppression organization staff, adjacent
landowners, and the general public, coordinate management actions with
them, and cooperate in reaching common goals and objectives.

Educate the public through personal contacts, school programs, the media,
public meetings, and other ways about fire prevention, hazard reduction, and
the role of fire in boreal ecosystems.

Continually evaluate protection level designation and change designation as
needed.

. Continually monitor and evaluate effectiveness of actions.

~c. Strategies to be Emploved.

I.

W

Suppression action will be taken on all wildland fires not managed as wildland
fires used for resource benefits (see Chapter IILE). A full range of
suppression actions is available, from surveillance to indirect attack to
aggressive direct attack.

For wildland fires started by natural causes and where prescriptive criteria
met, the fire may be managed for resource benefits (see Chapter II1.D).

Prescribed fire will be used for hazard reduction and resource management
objectives (see Chapter I11.C).

d. General Constraints to All Strategies.

Protection of human life is the highest priority at all times. The "light hand on the
land" concept is encouraged on the refuge. Any activities on refuge lands should use
methods that minimize environmental damage and disturbance to wildlife. ANILCA
_states that subsistence uses of the refuge have precedence over other consumptive
uses. Effect of fire management activities, especially the use of prescribed fire, on
subsistence uses must be evaluated (see Section 810 of ANILCA). Fire management
actions must be cost- effective and consider benefits and values to be protected. Fires
in the boreal forest can produce large amounts of smoke, and fires must be managed



to minimize impacts and maintain air quality. Constraints to specific strategies
(suppression, fire use, prescribed fire) are listed in the appropriate sections.

B. Fire Management Organization and Responsibilities.

1. Authorities for Implementing Plan.

Alaska National Interest Lands Conservation Act of December 2, 1980 (94 Stat. 2371; 43
U.S.C. 1602-1784).

Alaska Native Claims Settlement Act of December 18, 1971 (88 Stat. 668; 43 U.S.C.
1601).

Departmental Manual, Part 620: Chapters 1-2, Wildland Fire Management.

Disaster Relief Act of May 22, 1974 (88 Stat. 143;42 U.S.C. 5121).

Economy Act of June 30, 1932 (47 Stat. 417, 31 U.S.C. 315).

Federal Fire Prevention and Control Act of October 29, 1974 et seq. (88 Stat. 1535; 15
U.S.C. 2201) as amended.

Federal Grants and Cooperative Act of 1977 (P.L. 95-244, as amended by P.L. 97-258,
September 13, 1982; 96 Stat. 1003; 31 U.S.C. 6301-6308).

Federal Property and Administrative Services Act of 1949.

National Wildlife Refuge System Administrative Act of 1966 as amended by the National
Wildlife Refuge System Improvement Act of 1997 and the Refuge Recreation Act of
1962. (80 Stat. 927; 16 U.S.C. 668dd-668ee; 16 U.S.C. 460k-460k4).

National Environmental Policy Act of 1969.

Protection Act of September 20, 1922 (42 Stat. 857; 16 U.S.C. 594).

Reciprocal Fire Protection Act of May 27, 1955 (69 Stat. 66, 67; 42 U.S.C. 1856,
1856a and b).

USFWS Service Manual, USFWS, 620 FW.

Supplemental Appropriation Act of September 10, 1982 (96 Stat. 837).

Yukon Flats National Wildlife Refuge Final Comprehensive Conservation Plan,
Environmental Impact Statement, and Wilderness Review, 1987.

Wildfire Suppression Assistance Act of 1989, (P.L. 100-428, as amended by P.L. 101-11,
April 7, 1989).

2. Fire Manacement Responsibilities and Suppression Authority.

The Refuge Manager is responsible for all fire management activities on the refuge,
including wildland fire suppression, wildland fire use, and prescribed fire. Wildland fires
are any lightning-caused or human-caused fires that occur on the refuge that are not
designated as prescribed fires in an approved prescribed fire plan. Appropriate
suppression action must be taken on all wildland fires unless the fire is being managed
under an approved Wildland Fire Use Plan. (Surveillance may be an appropriate
suppression action.) Fires managed under an approved Wildland Fire Use Plan must be
lightning-caused, must have a prescription applied, and must comply with NEPA
requirements.



The Departmental Manual (620 DM 2) delegated authority for suppressing wildland fires
on refuge lands in Alaska to the Alaska Fire Service (AFS), which is part of the Bureau of
Land Management (BLM). Those suppression services must conform to fire
management guidelines specified by applicable interagency fire management plans and

the refuge fire management plan.

3. Refuge Fire Management Team Organization, Responsibilities. and Qualifications.

Historically, there has been one permanent fire management position on the refuge staff,
as well as a varying number of temporaries. The Fire Management Officer (FMO) is
permanent full time and also serves Kanuti and Arctic NWRs. Recently, two fire-
qualified non-fire staff have assisted with prescribed burning and gone on suppression
assignments. The refuge fire management staff should be qualified for and large enough
to be able to perform prescribed burns of low complexity on the refuge with little outside
assistance. Target minimum qualifications on the station are for one qualified burn boss
and one ignition specialist.

Emergency Firefighters (EFF) from villages in the Yukon Flats can provide a pool of fire
suppression personnel for use on prescribed burns. Prescribed burns of moderate or high
complexities will require assistance from other stations or agencies. The refuge fire
management staff may participate in refuge fire suppression assignments, including
monitoring fires. They are also available for regional and national callout during high fire
occurrence periods. Availability of any refuge employee is based in part on decision
criteria for individual preparedness levels listed in the refuge preparedness plan.

Individuals and qualifications can change annually and are listed in the Dispatch Plan
portion of the Annual Refuge Fire Management Plan (Appendix IX). Target

qualifications for fire staff are set by Departmental and Service policy.

4. Interagency Coordination.

Interagency coordination is critical for successful implementation of the refuge fire
management program, especially because fire suppression is delegated to another agency.
In addition, fire has ecosystem-wide effects that affect neighboring land owners and
managers: Arctic NWR, BLM, State of Alaska (Department of Natural Resources,
Division of Forestry), Doyon Corporation, Venetie Reservation, and Native corporations
and/or tribal governments for the villages of Stevens Village, Beaver, Birch Creek, Fort
Yukon, Chalkyitsik, and Circle. Contacts are listed in the Dispatch Plan in Appendix IX.

II. DESCRIPTION OF REFUGE.

The refuge lies totally within the Service's Interior Ecosystem Unit and contains a diverse
mosaic of plant communities representative of all major habitat types occurring in Interior
Alaska. Much of the following information comes from and is provided in more detail in

other sources such as the Refuge CCP (USFWS 1987), original Refuge Fire Management



Plan (USFWS 1986b), Annual Narrative Reports (e.g., USFWS 1994, 1996), and the
Environmental Assessment of this plan (Appendix I).

A. Physical Description.

The refuge straddles the Arctic Circle in northeast Alaska, and its dominant physical
feature is probably the Yukon River, which flows through the heart of it. The southern
boundary of the refuge is about 70 air miles north of Fairbanks, and the refuge stretches
about 220 miles east-west. As of 1997, more than 9.27 million acres within the refuge
boundary were federally managed (USFWS 1997b).

B. Adjacent Ownership.

Currently, the refuge is surrounded by state selected and conveyed lands to the southwest,
southeast, and east; BLM lands to the south, west, and northwest; the Venetie Indian
Reservation to the north; and Arctic NWR to the north and northeast. Within the refuge
boundaries, there are approximately 2.7 million acres of land selected by or conveyed to
Native corporations and Native allotment holders (Figure 1). These tracts range from
small lots (160-acre allotments or fractions of them) to entire townships. The status of
these allotments is either selected, interim conveyed, or conveyed. Some allotments have
cabins or fish camps.

The area is sparsely populated. Some people may spend part of the summer in fish camps
on Native allotments, but otherwise they reside in villages. No roads pass through the
area, although roads reach Circle, southeast of the refuge, and cross the Yukon River just
west of the refuge boundary. Travel is by air throughout the year, mainly by boat in
summer, and by snow machine and dog sled in winter. Five villages are within refuge
boundaries, and three villages are adjacent to the refuge. The population of the Yukon
Flats is currently about 1,365 people (DCRA 1994).
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C. Climate.

The refuge has a subarctic continental climate, characterized by extreme seasonal
variation in temperature and day length. Climate information is taken from USFWS
(1994) and Selkregg (1976). Summers are short but warm with temperatures occasionally
exceeding 90°F (see Table 1). Because of its northern location, the sun stays up nearly all
day for much of the summer, leaving little time for cooling during the short "night."

Even when the sun does go down during the summer, lighting conditions still exceed
"civil twilight" continuously from May 13 to August 4. Its latitude and climatic patterns
cause the Yukon Flats to have higher summer temperatures than at any other place of
comparable latitude in North America.

Table 1. Mean temperature and precipitation by month at
Fort Yukon, Alaska. From 1922-1984 (excluding 1934,
missing), from Arctic Environmental Information and
Data Center, University of Alaska, Fairbanks.

Mean Temperature (°F) Precipitation

Month } T (inches)

Maximum Minimum
January -11.0 -28.4 0.40
February -4.6 -24.8 0.36
March 13.6 -11.8 0.27
April 34.3 8.5 0.19
May 55.7 31.8 0.30
June 70.2 47.7 0.69
July 72.1 50.7 0.94
August 65.6 445 1.22
September 50.5 32.0 0.83
October 27.8 13.2 0.58
November 3.1 -12.3 0.41
December -11.9 -27.9 0.39
ANNUAL 30.4 10.3 6.58

Precipitation averages 6.58 inches annually at Fort Yukon, ranging from 6 to 10 inches.
July and August average the most rainfall, with 0.94 and 1.22 inches, respectively.
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Precipitation occurs mainly as thunderstorms and rain showers, and large differences may
be recorded within relatively short distances. The refuge is large enough so that part of it
may be in a drought, and another part may be well above average in rain. Snow covers
the ground from October to May, and average snowfall each winter is about 45 inches.
Because of the presence of snow for over half the year and the presence of permanently
frozen subsoil, the low precipitation is relatively effective for plant growth, and in some
places creates saturated soils. The growing season is short; green-up begins in late May,
and leaves begin to drop in mid-August.

Because of high summer temperatures and low precipitation, the area is described by
Trigg (1971) as "warm arid" and ranks among the most severe fire climates in the state.
The area's high summer temperatures and topography are conducive to lightning activity,
which is the primary cause of fires on the refuge.

The prevailing winds are southwesterly or westerly during summer (July and August) and
average about 9 miles per hour. Thunderstorms are common during that period, and wind
from those storms can quickly change wind direction and increase wind speed. During
the rest of the year, prevailing northeasterly winds average five to 10 miles per hour.

The average freeze-up date for the Yukon River is October 28, although open water is
usually found until November. The river's average date of break-up at Fort Yukon is May
15. Most ponds and lakes freeze up a week or two before the Yukon River does, and they
usually thaw within a week or two of the Yukon River. Flooding sometimes

accompanies breakup in the spring, as ice blocks the river channel and water spreads over
the broad lowlands along the Yukon. Many ponds and lakes in floodplains depend on

this flooding to be recharged because of low precipitation. Summer thundershowers

often cause floods along creeks and rivers that drain mountainous areas.

D. Topography.

The Yukon River flows through the center of the refuge. The river has formed the largest
interior basin in Alaska, and the refuge completely encompasses that basin and some of
its surrounding highlands and mountains. Selkregg (1976) breaks the area down into four
physiographic regions: Yukon Flats, Porcupine Plateau, Kokrine-Hodzana Highlands,
and the Yukon-Tanana Uplands.

1. Yukon Flats: This region lies in the middle of and covers over half the refuge.
The central part consists of marshy, lake-dotted flats rising from 300 feet above
sea level on the west to 900 feet on the north and east. The northern part of the
region is made up of gently sloping outwash fans of the Chandalar, Christian, and
Sheenjek Rivers, and the southern part is a broad, flat outwash fan of the Yukon
River. Rising above the flats are rolling, silt and gravel-covered terraces, often
with sharp escarpments 150 to 600 feet high, which slope gradually upwards to
surrounding uplands and mountains.
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2. Porcupine Plateau: This region covers much of the eastern and northeastern
portions of the refuge. The topography consists of relatively low, gentle ridges
and mountains with rounded or flat summits 1,500 to 2,800 feet high. The
Porcupine River flows through the center of this region. The Black and Little
Black Rivers drain rolling to steep uplands in the southeastern part of this region.

3. Kokrine-Hodzana Highlands: Northwest of the Yukon Flats is a region with
rounded ridges, 1,000 to 2,500 feet high, and some rugged mountains to 4,200
feet. Some drainages are quite steep and dissected.

4. Yukon-Tanana Uplands: This region lies along the southern boundary of the
refuge and is the northern edge of the White Mountains (including the Crazy
Mountains). It is characterized by rounded ridges and small mountains, with
peaks reaching 2,500 to 4,100 feet.

E. Geologv and Soils.

Much of the Yukon Flats region is covered by deep, poorly drained wind and water-
deposited soils (histic pergelic cryofibrists). Also present are deep, well-drained silts
(typic cryochrepts) and deep, well-drained loess and silty or sandy, well-drained loams
(typic cryorthents). Intermediate elevations and higher alluvial fans have well-drained,
deep silt loams and fine sandy loams (typic fluvic cryofluvents) and deep, well-drained
silts (typic cryochrepts). Rolling hills in the area have shallow, poorly drained soils with
a thick organic layer (histic pergelic cryaquepts); deep, well-drained silty soils (typic
cryochrepts); and rock outcrop (SCS 1979).

Permafrost is continuous under large parts of the refuge and discontinuous under the rest.
Subsoils may be permanently frozen to depths exceeding 300 feet. Over the permafrost is
the active surface layer of soil and duff, which thaws each summer. This layer may be
from a few inches to several feet thick, depending on aspect, distance to a river, soil type,
time since last wildland fire, vegetation type, and characteristics of the moss and litter
layer. Soil drainage is poor in many places because of permafrost and lack of relief.

F. Air Quality.

Air quality is generally good. Wind occasionally stirs up silt off river bars, and air
pollution from Europe and Asia is present as "Arctic haze." Smoke from fires can be
significant and linger for extended periods, although most summers have little smoke.
See Section IV for smoke management procedures.

G. Water Resources.

Abundant and diverse wetlands (including marshes, wet meadows, muskeg, lakes, ponds,
rivers, and streams) are dominant features of the refuge. The lowland Yukon Flats region
contains an estimated 40,000 lakes and ponds, which average 20 acres in size (USDI
1974), and more than 7,000 miles of streams and rivers (USFWS 1997b). See the Fishery
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Management Plan (USFWS 1990) for descriptions of the types of water bodies on the
refuge. Much of the rest of this section is drawn from the Refuge CCP (USFWS 1987)

and Selkregg (1976).

Water quality today is little affected by human activities, and there are few unnatural oils,
chemical residues, or sewage products. Sediment loads range from 10-100 parts per
million (ppm) in major streams in the flats and up to 500 ppm in steep uplands.
Dissolved solids average less than 200 milligrams per liter. Mean annual runoff for the
region is very low, about 0.5 cubic feet per second per square mile.

Mechanical disturbance can and has caused increases in sediment load in refuge waters.
Water quality in Birch Creek and Beaver Creek has been poor, mainly caused by mining
in their headwaters outside the refuge, but that has been largely repaired (USFWS 1990).
Local residents are concerned about water quality because of its effects on fish and
wildlife populations and because at least some residents in each village depend on
streams and rivers within the refuge for drinking water.

Sixteen miles of Beaver Creek within refuge boundaries, as well as 111 miles within
adjacent Bureau of Land Management lands, have been designated as a National Wild
River. A corridor containing about 8,500 acres of refuge lands is to be managed in
accordance with the Wild and Scenic Rivers Act "to protect and enhance the values
which caused it to be included in said system" (USDI 1983, p. 1). The entire length of
the lower Sheenjek River within the refuge boundary is also being proposed as a National

Wild River (USDI 1999).
H. Vegetation.

The refuge currently has vast and diverse woodlands, an even broader diversity of
wetlands, and alpine tundra at higher elevations. Over one-third of the refuge is covered
by forest; about one-quarter is covered by recent burns (1988 or later), which are
dominated by herbaceous plants, shrubs, and seedlings; about one-quarter is covered by
other shrubby types; and meadows, alpine tundra, and open water make up the rest (Table

2).
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Table 2. Land cover type and estimated extent on Yukon Flats NWR.
Land Cover Class Percentage of | Approximate Subtotals
Refuge Acreage (acres)
Open spruce forest 15 1,383,000
Closed spruce forest 8 768,000
TOTAL SPRUCE FOREST (23) -- 2,151,000
Mixed spruce/deciduous 15 1,416,000
forest
Deciduous forest and scrub 14 1,324,000
Closed deciduous scrub 9 834,300
Open deciduous scrub 1 92,700
TOTAL DECIDUOUS (40) -- 3,667,000
FOREST/SCRUB
RECENT BURN, 1988+ (27) -- 2,525,000
Herbaceous/Seedling spruce
/Deciduous shrub
Grass-sedge marsh 2 185,400
Alpine scrub/barren 1 92,700
Prostrate dwarf shrub 2 185,400
tundra
TOTAL (5) - 463,500
MARSH/TUNDRA
Lowland alluvium and mud <1 <92,700
Open water 4 370,800
TOTAL UNVEGETATED (<5) -- <463,500
Cover class percentages from Yukon Flats NWR CCP (USFWS 1987),
adjusted for area burned from 1988-1999.

The most conspicuous characteristic of vegetation on the refuge is the complex
mosaic of different vegetation types caused by differences in soils, drainage, erosion,
permafrost, flooding, and fires. Fire and other disturbances and the resulting
successional changes cause cover types to vary considerably in acreage over time.
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The major cover types are pure or mixed stands of spruce and deciduous trees. (Refer
to Appendix III for scientific names of plants mentioned in the text.) Spruce forests
are made up of black and white spruce. Deciduous tree species on the refuge are
quaking aspen, paper birch, balsam poplar, and tamarack. Woody species in scrub
habitats include two alder species, bog birch, and many species of willow. See Foote
and others (1989, 1995) for descriptions of vegetation on the refuge and also Viereck
and others (1992). See Heglund (1992) for a discussion of wetland vegetation types.

Chemical composition and vegetation structure make many species of the boreal
forest quite flammable. Black spruce is the typical example, but crowberry and
Labrador tea burn even hotter (Johnson 1992). A more thorough discussion of
vegetation types as fuel for wildland fire is found in Section II.M.

1. Threatened and Endangered Plants.

One Species of Concern (formerly known as a Category 2 Species), Yukon wild-
buckwheat, has been identified from a location on a bluff above the Porcupine
River. Other Species of Concern potentially occurring on the refuge are Yukon
aster, Shacklette's catseye, Murray's whitlow-grass, and Yukon podistera.

2. Sensitive Biological Communities.

Steppe-bluff communities are generally restricted to steep, south-facing bluffs
near the larger rivers and are quite unique in comparison to surrounding boreal
forest communities. Steppe-bluff communities contain sagebrush and grasses and
drought-tolerant forbs, including many endemic plant species such as the Species
of Concern listed above (Murray and Lipkin 1987, Wesser and Armbruster 1991).
Two species new to science have recently been discovered in this community: a
fleabane (Erigeron), and a liverwort (4sterella). The community is mapped on
interagency fire maps.

I. Wildlife.

The quality of habitat within the refuge is reflected in its diversity and abundance of
wildlife: 159 bird species, 39 mammal species, 18 fish species, and one amphibian
species have been found on the refuge (USFWS 1996). See Appendix IV for a list of
species present on the refuge. Wildlife present on the refuge are described more fully in
the Environmental Assessment of this plan (Appendix I).

The refuge provides breeding habitat for more than one hundred species of birds and
serves as a migration corridor for birds breeding farther north and west. The Yukon Flats
was identified as a major breeding ground for waterfowl in the early 1950's, which was a
major factor leading to its designation as a national wildlife refuge. Ducks banded on the
Yukon Flats have been recovered in 45 states, 8 provinces of Canada, several Latin
American countries, and Russia. The Yukon Flats is considered one of the most
productive waterfow! breeding grounds in North America. '
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Thirty-nine species of mammals, representing seven orders and 17 families, have been
recorded on the refuge. Some of the more important or noteworthy species include
moose, caribou, black bear, brown (grizzly) bear, gray wolf, marten, wolverine, lynx,
beaver, muskrat, and snowshoe hare.

Eighteen species of fish have been found on the refuge. Important species include three
species of salmon that move up the major rivers and spawn in side channels. Other
important species include northern pike and whitefish, which are found in many streams
and stream-connected lakes, and burbot and sheefish, which are found in the major rivers
(USFWS 1990). An important spawning area for sheefish has been identified on the
Yukon River between Fort Yukon and Circle (R. Brown, personal communication).

The American peregrine falcon (Falco peregrinus anatum) was delisted from Endangered
status in 1999 and still is of management concern. It nests on bluffs along portions of the
Yukon and Porcupine Rivers and in the White Mountains. These sites are shown on
interagency fire maps. Five to eight breeding pairs have been observed during recent

surveys.

Arctic peregrine falcons (Falco peregrinus tundrius) migrate through the refuge, and they
were downlisted from threatened status in 1994, American bald eagles, listed as
Endangered in the Lower 48, but not listed in Alaska, are present on the refuge primarily
along lake margins and in riparian areas.

Three species termed by the federal government as Species of Concern (formerly
Category 2 Species) are found on the refuge; such a designation means that there is
significant concern about a species but insufficient data exists for listing. The olive-sided
flycatcher occurs on the refuge mainly in mature spruce forest associated with edges,
especially streams and rivers. The northern goshawk is fairly common in forested areas.
The harlequin duck nests in rapid streams and is extremely rare on the refuge.

In addition, five species listed by the State as being "Species of Special Concern" exist on
the refuge: American peregrine falcon, Arctic peregrine falcon, olive-sided flycatcher (all
mentioned above), gray-cheeked thrush, and blackpoll warbler. These species and
subspecies are of concern because of a long-term decline in abundance or are vulnerable
to a significant decline due to low numbers, restricted distribution, dependence on limited
habitat resources, or sensitivity to environmental disturbance.

Little is known about the biology and status of scoters (USDI 1986), and concern has
been expressed over their declining numbers. On the refuge, their nesting is concentrated
in lakes in foothills of the White Mountains, and they may be sensitive to disturbances or

erosion around these lakes.
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J. Cultural Resources.

1. Human history.

The Yukon Flats is considered to have been part of the route traveled by the ancestors
of the American Indians from Asia to the Americas. The earliest human inhabitants
may have arrived in the area from 9,000 to 11,000 years ago (Clark 1981a). The
Native people currently living in the area are mainly of Gwich'in Athabascan descent,
but also include Koyukon Athabascan and Inupiat Eskimo (USFWS 1994).

Historically, these peoples spent much of the year wandering the region in bands to
exploit seasonal abundances of fish, wildlife, and plant materials (Nelson 1973). Fort
Yukon was established in 1847 as a Hudson's Bay Company's trading post (Caulfield
1983). Few Europeans lived in the area, but impacts on the Native population
through smallpox, measles, and other diseases were severe (McClellan 1981).

The pure subsistence lifestyle of local natives began to change with introduction of
trapping for European fur traders. A cash economy was begun in the late 1800's by
cutting wood for steamboats, hauling freight, and building boats and further
developed later by other wage employment (Caulfield 1983; Hosley 1981b;
McClellan 1981; Nelson 1973, 1983). Despite these changes, in the 1940's,
subsistence hunting and fishing was still providing all or a major part of the food to
70% of the people in the area (Caulfield 1983).

2. Archeological Resources.

While there is a likelihood of significant archeological sites within the refuge
boundary, few sites have been documented (see Andrews 1977, Hart-Crowser and
Associates 1985, Slaughter n.d., Smith 1984, West 1965). Sites are difficult to locate
because they are hidden by moss growth, leaf litter, and thick plant growth, or because
they have been obliterated by changing water courses or wildland fire. The way the
early peoples lived means that older sites likely contain very few artifacts.

Most prehistoric sites are likely found at prime hunting and fishing locations--on
ridges overlooking river valleys, at confluences of rivers and streams, and at lake
outlets. Village sites were likely along rivers. Many sites in riverine lowlands have
been destroyed and their artifacts redistributed by the meanderings of the rivers (West
1965, Slaughter n.d.). Fossilized animal remains have been recovered from the
refuge, usually found buried in riverine sediments (Slaughter n.d., Smith 1984).
Wooden caribou fences are susceptible to fire, and place names indicate that some
were built on the refuge (Caulfield and others 1983, maps 2 and 3a).

Historic sites of the 19th and 20th centuries are most likely found on lowland terraces
near rivers or old river channels. Historic era sites often contain wooden cabins and
outbuildings associated with trapping and mining. They are very susceptible to
wildland fire, and many have already burned. Cemeteries are often associated with
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old villages or homesites and have wooden markers. Erosion of riverbanks is also a
major threat and has destroyed many of these sites (Slaughter n.d., West 1965).

As a result of ANCSA, the areas most heavily used by Native peoples within refuge
boundaries have been selected for conveyance or have already been conveyed to local
village corporations or regional corporations (USFWS 1986b). Many historic sites
identified from records of the Alaska Historical Survey are on corporation, village, or
private land (Andrews 1977, Slaughter n.d., USDI 1974). Known cultural sites are
identified on refuge fire maps.

The objectives of cultural resource management include to "protect, maintain, and
plan for the use of Service managed cultural resources for the benefit of present and
future generations" (614 FW 1.2.A). Cultural resources include archaeological
resources, historic property, objects of antiquity, cultural items, and traditional/
religious-values. The refuge CCP (USFWS 1987) states that archeological and
historical sites will be protected in accordance with all federal and state laws. Section
ITILF discusses constraints to fire suppression tactics imposed to protect these sites.

. Refuge Facilities and Public Use.

1. Facilities.

Refuge lands have no developed recreational or interpretive sites. One interagency
interpretive site is planned along the Dalton Highway west of the refuge. A refuge-
owned administrative cabin is located on Canvasback Lake near the center of the
refuge. The refuge has a cabin and warehouse in Fort Yukon. Refuge headquarters
are in Fairbanks. Real property located on the refuge is listed in Table 3. About forty
cabins and tent frames are located on refuge property, and they are used by private
individuals for trapping or subsistence purposes through special use permits.

Table 3. Real Property on Yukon Flats NWR.

Property Number Value ()
Canvasback Lake Administrative Cabin 1 130,000
Fort Yukon Administrative Site 1 340,000
TOTAL 2 470,000

2. Public Use.
There are two primary categories of public use on the refuge: subsistence use and

recreational use. Subsistence uses are provided for by ANILCA and account for the
vast majority of public use on the refuge. Subsistence users harvest more than 50
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species of fish, mammals, birds, and plants (Sumida 1988). Priority recreational uses,
dictated by the National Wildlife Refuge System Improvement Act of 1997, are
"hunting, fishing, wildlife observation, and photography, or environmental education
and interpretation." The main recreational activities are hunting, fishing, floating
rivers, and incidental activities such as camping and wildlife observation (USFWS
1994). For a more detailed discussion of subsistence activities on the refuge see the
Environmental Assessment (Appendix I), Refuge CCP (USFWS 1987), annual
narrative reports (USFWS 1994, 1996), Caulfield (1983), Sumida (1988, 1989), and
Sumida and Andersen (1990).

L. Cultural. Social, and Economic Considerations.

Cultural, social, and economic considerations are more fully described in the
Environmental Assessment (Appendix I). The refuge provides an area in which local
residents conduct subsistence activities, an area for them and others to ply commercial
ventures, and a wild, remote area for recreationists. All recreation and subsistence uses
depend on healthy habitat and wildlife populations. Much of the following discussion is
drawn from USDI (1974), USFWS (1994), and USFWS (1987).

The refuge is mandated by ANILCA to provide for subsistence uses by local residents,
and those uses have precedence over other consumptive public use. Subsistence uses are
important not only for providing food, clothing, tools, and housing, but are important
culturally and socially as well (Caulfield 1983, USFWS 1987). The residents of the eight
villages in and adjacent to the refuge depend heavily on the refuge's resources. Exact
usage is not documented, because users often do not differentiate between refuge land or
Native corporation land, and many wildlife species move back and forth across these
boundaries. Recent surveys have documented that 90-100% of households in area
villages harvest wild resources, and that 450-680 pounds of wild resources are harvested
for human consumption per person per year. Much larger amounts of fish are harvested
for dog food (Sumida 1988, 1989; Sumida and Andersen 1990).

The refuge has social importance beyond its value for subsistence and recreational
activities. Although the area's remoteness and isolation result in relatively low levels of
public use, those characteristics are what make it attractive to many people.

Fish and wildlife that are spawned, hatched, or which spend part of their life on the refuge
are also important to commercial, subsistence, and recreational users elsewhere. Salmon,
waterfowl, migratory non-game birds, and caribou are important to people downstream
on the Yukon, out on the Pacific, in Canada, in the Lower 48, and in Russia, Mexico, and
Central and South America.

Cash-paying jobs are scarce in the refuge area. Unemployment averages 32% in area
villages, and 38% of people live below the poverty level (DCRA 1994). Cash incomes
assist subsistence activities by allowing the purchase of supplies such as gasoline, oil,
firearms, ammunition, tools, and other materials. Economic exploitation of the refuge is
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limited by law and by the nature of the area. Tourism, trapping, and commercial fishing
take place on the refuge.

Commercial harvesting of timber is not allowed on the refuge (USDI 1987). Although no
commercial logging currently occurs in the area, white spruce stands on adjacent private
lands are in Full Management Option areas partly because of their potential value as
timber. Commercial firewood and house log cutting does take place on private lands.

Firefighting is and has been an important source of income for many local residents,
mostly connected with organized village Emergency Firefighting (EFF) Crews involved
in the suppression of large fires. Gross earnings of local residents from firefighting have
totaled more than $5 million during the years 1985-1994 (latest figures available),
although there is high variability from year to year because this income follows the boom-
and-bust cycle of large fires (Sylvester 1971). Most EFF use is within Alaska, but use in
the Lower 48 is increasing.

There are opportunities for village EFF crew participation in other aspects of fire
management. The refuge has used village EFF in prescribed burning, and EFF may be
used in any projects constructing fuel breaks to improve the protectability of developed
areas from wildland fires. The refuge places a high priority on involving local crews in
the refuge fire management program.

M. Fire Regimes and Fuels.

The mosaic of habitats present on the refuge today is obvious even to untrained
observers. Wildland fire has long been and still is one of the most important forces of
nature in the boreal forest. Fire exerts a powerful influence on the entire ecosystem,
including hydrologic, carbon, and nutrient cycles, landscape diversity, wildlife and plant
species diversity, and species distributions and abundances (Bryant and others 1994,
Clark and Sampson 1995, Kelsall and others 1977, Pyne 1982, Pyne 1984). Fire effects
are discussed more thoroughly in the Environmental Assessment (Appendix I).

Agencies responsible for fire management in the North American boreal forest recognize
that fire exclusion is not possible, and not economically or ecologically desirable (Stocks
1993, Pyne 1982). Vegetation pattern in the boreal forest is largely controlled by a few
intense, stand-replacing fires that burn in extreme weather conditions and cover hundreds
of thousands of acres (Johnson 1992).

Fire is one of the human race's oldest tools and was used by Athabascans in Alaska for
signaling, creating areas for hunting, killing trees to be pushed over and lined up to create
caribou fences, driving off mosquitos and other insect pests, and killing trees for
firewood. Wildland fires were also started accidentally in other uses of fire (Lutz 1956,
Pyne 1982). Athabascans in northern Alberta (Slavey and Chipewyan) burned meadows
in spring before snow-melt was complete for fire hazard reduction, wildlife habitat
manipulation, and other reasons (Lewis 1982). Native groups used fire similarly up to
historic times in the Fort Yukon and Chalkyitsik areas (C. Alexander, personal
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communication; W. James, personal communication; P. Williams, personal
communication; Paragi 1994), but stopped when Americans brought in the European fire
prevention ethic. In the past, Birch Creek residents did not extinguish fall hunting
campfires so that the fires might spread and improve hunting areas (Natcher 1996).

1. Refuge Fire History

In the Yukon Flats, low precipitation, very long summer days with high temperatures,
the presence of highly flammable fuel types, and frequent lightning (up to 2,000
strikes in a 24-hour period) combine to create one of the most extreme fire climates in
the state (Trigg 1971). The Yukon Flats and the Yukon-Tanana Uplands (including
the White Mountains) are among the most lightning-prone areas in the state. Most
lightning activity occurs from 4-6 p.m. during late June and early July. Activity starts
earlier in the day at higher elevations and later at lower elevations (Dissing and
Verbyla 1998).

Figure 2 displays the perimeters of all recorded fires 1950-2000 larger than 1,000
acres. Since the creation of the refuge, an average of over 120,000 acres has burned
each year (Table 4). Lightning has accounted for about 98% of acres burned on the
refuge since its creation in 1981. The refuge is located mainly within the Yukon Flats
Unit of the Upper Yukon Tanana fire planning area. From 1956 through 1982, 443
fires burned 969,809 acres in that unit. Lightning is believed to have started 62% of
those fires, and the rest were attributed to humans (UYTPT 1984). Most of the
human-caused fires were accidental. Since the refuge's creation (1981-2000), 9% of
all fires have been caused by humans, and all but one of those have been in along
creeks in Modified or Full protection areas. All but two were initial attacked and
extinguished. Almost two-thirds of these fires were attributed to abandoned
campfires. Most (86%) were under about a half acre in size and in the spring or fall.

Before 1940 an average of 1.5 to 2.5 million acres burned each year in Interior
Alaska. With the creation of the Alaska Fire Control Service in 1939, the annual
average decreased to 900,000 acres (Lutz 1956). Until 1984, policy dictated that all
wildland fires be suppressed (UYTPT 1984). Aggressive suppression from the 1950's
to 1984 succeeded in controlling all but a few fires in the refuge area, and an average
of only about 56,000 acres burned each year in and around the refuge during this
period (USFWS 1986b). Although suppression actions were successful most of the
time, some large fires did occur because some fires defied suppression efforts, and
some were not suppressed because of higher priorities. After the policy change in
1984, an average of nearly 120,000 acres has burned per year.

Although 89% of the refuge is now within Limited Management Option areas, where
wildland fires are usually intended to be monitored, from 1988 through 2000, 49% of
all fires have been initial attacked with the intent of extinguishment (85 of 172 fires).
Eight percent of the total number of fires were human-caused, so a fairly large number
of lightning-caused fires are still being extinguished for a number of reasons.
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2. Fire Frequency.

The refuge lies within the boreal forest, which is characterized by a combination of
high intensity crown fires and severe surface fires. Weather, fuels, and topography

can combine to create extremely large fires (Viereck 1983). Large-scale weather
patterns are responsible for setting up conditions that control fire activity over large
areas (Cahoon and others 1994, Johnson 1992). Much of the area burned is accounted
for in periodic severe fire years (Davis and Mutch 1994, Johnson 1992).

Over the last 400-500 years, the fire cycle in the boreal forest of Interior Alaska has
been fairly stable at about 100 years (D. Mann, personal communication). That
means, mathematically, that all parts of a large area would be expected to burn within
100 years; however, some areas would not burn at all during that time, and areas with
high lightning frequency, few natural barriers, and flammable fuel types would burn
more than once.

Examination of fire history maps shows that about 45% of the area within refuge
boundaries burned between 1950 and 1999, which gives a calculated fire cycle of 109
years. On average, about 1% of the refuge has burned each year. Highly flammable
areas such as continuous black spruce stands would burn more frequently than 100
years. Moist sites or sites protected by fuel breaks, such as riparian white spruce
stands along rivers, would burn less frequently. Closer examination of the map shows
the existence of different fire regimes within the refuge boundary. Lowlands along
the Yukon River corridor (Yukon Flats), which are broken up by many streams and
wetlands and covered mainly with white spruce, have a calculated fire cycle of about
450 years. (Most of this region is also in Full Management Option, so this figure 1s
probably quite high compared to "natural" conditions.) Rolling uplands and gravelly
outwash plains with black spruce or stunted white spruce (Hodzana Highlands, north
slope of the White Mountains, Porcupine uplands, and Black River uplands) have fire
cycles of 70-100 years. Steep, broken terrain in the upper Hodzana Highlands has a
calculated fire cycle of about 560 years.

The number and extent of fires vary widely between years and decades (Kelsall and
others 1977). Within a ten to fifteen-year period, there are generally some years with
practically no fires or area burned (for example, on the refuge in 1989 and 1998),
some years with a few fires reaching moderate size (such as 1985 and 1993), and one
or two severe fire years with many large fires, some burning tens or hundreds of
thousands of acres (such as 1988). Over the last 12 years, area burned annually on the
refuge has ranged from five acres to well more than a million acres (Table 4).
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3. Fuel Models and Fire Behavior.

There are seven broad vegetation types on the refuge. Vegetation types found on the
refuge may be described by models from the Northern Forest Fire Laboratory (NFFL),
National Fire Danger Rating System (NFDRS), and Canadian system (Table 5). Fire
behavior likely to be encountered in each fuel type is discussed below (from BLM 1995,
USDI 1982, USFWS 1995). Fuel loadings are from sampling conducted on the refuge
and described in Foote and others (1989, 1995).

Fire behavior is strongly tied to fuel moisture levels, especially in the duff and moss layer.
Those fuels are relatively quick to change in response to rain and changes in humidity.
Number of sequential days without rain significant enough to penetrate the forest canopy
has been found highly correlated with area burned (Flannigan and Harrington 1988). As
time since precipitation increases, moisture is lost, increasing susceptibility to ignition
and availability of fuel. Prolonged dry periods result in progressive drying deeper into the
duff layer, as well as drying in live fuels (Johnson 1992, Pyne 1984). Depth of burn is
extremely important in determining resistance to fire control efforts and fire effects on
vegetation (Schimmel and Granstrom 1996).

Van Wagner Van Wagner (1983) divides fuels into four types: subsurface organic layers,
surface fuels, down dead trees and branches, and standing live and dead vegetation. Deep
organic layers are made up of partly decomposed plant parts, and although some may
burn during the flaming front passage, much consumption occurs in a smoldering fire. If
deeper layers are dry, fires can be sustained there during rainy periods that wet the
surface. Surface fuels largely determine whether a fire will spread or not, and they are
composed of dead foliage, litter, mosses and lichens, and fine shrubs. Down woody fuels
may be heavy and contribute to crowning and flare-ups. Live foliage is highly flammable
in some species, and crown fire behavior depends on the presence of ladder fuels, the
amount of foliage present and its density, moisture content, and content of flammable
waxes, oils, and/or resins.

Ignitions usually occur when there has been minimal rain for one to two weeks and on
days with low relative humidity, high temperatures, high wind, and lightning. Ignitions
can also occur during wet thunderstorms, but these "holdover" fires may not spread much
until dry conditions return. Van Wagner (1983) describes five main types of fires:
smoldering fires in deep organic layers; surface backfires (burning against the wind),
surface headfires (burning with the wind); crown fires (advancing as a single front); and
high-intensity spotting fires.

Johnson (1992) states that the climate and vegetation of the boreal forest produce high

intensity crown fires that have created some of the largest fires in the world. Large fires
and extreme fire behavior are most common in black spruce and stunted white spruce
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stands. Burned areas are generally not susceptible to large fires for 20-50 years after
burning. It usually takes that long for a continuous moss/litter layer and fairly continuous
spruce canopy to develop, which are largely responsible for carrying the fire (Van Wagner
1983). Large burns on the refuge from the 1950's have only begun to have significant
burns within them in the last decade, and often fire behavior is still significantly less
severe than in surrounding long-unburned areas.

Increases in wind speed can also have major impacts on fire behavior, quickly turning
creeping fires into crown fires. The AFS Alaska Fire Suppression Field Handbook (BLM
1995, p. 7) contains good information on fire behavior. For black spruce, it states that a
relative humidity from 30-40% and mid-flame wind speed above 10 miles per hour will
likely generate increasing fire intensity and some crowning. With those winds and
humidity below 30%, conditions are referred to as "dangerous," creating a "full-blown,
running crown fire that spots ahead."

During "extreme" burning conditions the flaming front may be more than a mile wide,
fires may run several miles during a day, flame lengths may reach a hundred feet, and
spot fires may occur hundreds of yards ahead of the main fire. Suppression options will
be severely limited by the fire, and direct attack is rarely possible (BLM 1995, Alexander
and Cole 1994)

Alexander and Cole (1994, in their Table 1) state that under "super critical" conditions,
extreme fire behavior is certain, with behavior including "rapid spread rates, continuous
crown fire development, medium to long-range spotting, firewhirls, massive convection
columns, (and) great walls of flame." Suppression is "virtually impossible," and the only
place for effective and safe control action is at the back and along the flanks until the fire
stops its run.
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Table 5. Fuel models for fire behavior prediction and fire danger rating for vegetation

types of Yukon Flats NWR. From the Canadian Forest Fire Danger Rating System (see
Stocks and others 1989), the Northern Forest Fire Laboratory (NFFL--Anderson 1982), and
National Fire Danger Rating System (NFDRS--Deeming and others 1978).

Canadian NFDRS
Fire NFFL Fire Estimated
Vegetation Type Behavior/ | Fire Behavior Model Danger Acreage on
Danger Prediction || Refuge?
Model Model
Black Spruce Forest || C-2 custom black spruce! Q
. 2,151,000
White Spruce Forest || C-2 8 or H
10 (heavy downed fuel)
Mixed Spruce/ M-2 (can 8 (few spruce) or R 1,416,000
Hardwood Forest set amount | 9 (moderate spruce)
of spruce)
Hardwood Forest M-2 8 R 1,324,000
Shrublands/Brush M-2 2 (grass w/ flammable B 3,452,000
shrubs) or
5 (dwarf flammable
shrubs) or
6 (heavy dead woody
load)
Marsh Grasses 0-1 3 N 185,400
Tundra O-1 1 (tussocks <1 foot high) | S 278,100

or
3 (tussocks > 1 ft.)

! Also see discussion below and Norum (1982)
* Derived from Table 2.

a. Black Spruce.

Black spruce woodlands usually occur on poorly-drained permafrost sites. White spruce

stands in poor sites are often mistaken for black spruce stands. Ground cover in these
stands dries rapidly and becomes quite flammable. It is mainly composed of
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feathermosses, lichens, and low shrubs such as bog blueberry, Labrador tea, and lowbush
cranberry.

Fires in black spruce (and stunted white spruce) are carried by surface fuels and generally
burn with relatively high intensities and slow rates of spread. Ignition of the tree crowns
(individuals or groups of torching trees) will occur just behind the flaming fire front if
flame lengths are high enough (two feet or more) to ignite the lower branches. Because
black spruce often grows on poor sites, the trees are commonly moisture stressed. This,
coupled with the fact that the surface fuels respond quickly to changes in relative
humidity, causes this fuel type to be flammable through a longer part of the fire season
than any other fuel type. Areas where fire has only partially burned surface fuels are
susceptible to reburns. Dead and down fuel loads are about two tons/acre. After 30-40
years, these sites have accumulated sufficient amounts of continuous fuels to be able to
sustain large fires again. Spotting by aerial firebrands from torching trees is common,
which increases overall rate of fire spread. Instability of the atmosphere, surface winds,
and moisture content of receptor fuels are critical factors influencing the amount and

distance of spotting.

Norum (1982) correlated fire behavior in these fuels with NFFL fuel models. Rate of
spread was generally 1.2 times that predicted by model 9 (hardwood litter). Flame length
was approximated by model 5 (short brush). The Canadian system can predict not only
rate of spread and flame length, but also likelihood of ignition, crown involvement, crown
fire effect on rate of spread, fuel consumption, and fire shape and growth rate. The
hauling chart produced by Alexander and Cole (1994)(Appendix V) relates fire behavior
outputs from the Canadian system to resistance to control.

b. White Spruce.

White spruce stands usually occur on warm, well-drained sites. Paper birch and balsam
poplar are often abundant in riparian stands, and aspen is present in upland stands. The
stands may be open and park-like or have a dense shrub layer (often alder).

Fires in stands of large white spruce are generally slow spreading and burn with lower
intensities than in black spruce. White spruce along drainages often do not burn when
fires burn surrounding vegetation. Smoldering fires in the root systems are common.
Increased canopy cover and shading tempers the response of fine fuels to changes in
relative humidity. Ladder fuels are not as common as they are in black spruce. Crowning
occurs only under very dry conditions or near jackpots of dead fuels. Dead and down
woody fuels generally range from four to eight tons/acre, but may be as much as three

times higher.
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¢. Hardwoods and Mixed Spruce/Hardwoods.

Young hardwood stands are often dense with little understory. In mixed spruce-
hardwood forests, fire intensity generally increases in relation to the amount of spruce in
the stand. Pure hardwood stands can serve as natural fuel breaks under certain moisture
conditions. Because surface fuel loading is light and composed primarily of leaf litter,
fires in this fuel type are usually slow spreading and burn with relatively low intensities.
Fuel and soil moistures are relatively high in this type because of shading and a
compacted leaf litter layer. Crown fires in spruce stands will normally drop to the forest
floor when they encounter a hardwood stand.

These stands are flammable under very dry conditions. In addition, hardwoods may burn
with fairly high intensity and carry a crown fire in the spring during green-up.

Smoldering fire in duff/litter layer and dead logs is common. Dead and down fuel loads
generally range from five to 14 tons/acre and increase with stand age.

d. Brush and Shrublands.

Included in this type is recent burns (less than 10-15 years old). In wet sites or where
surface fuels are sparse, fires will not carry in this fuel type. The presence of grasses and
sedges, shrubs with flammable chemicals (such as bog birch, crowberry, lowbush
cranberry, and Labrador tea), and significant amounts of dead woody material make
stands much more flammable. Dead and down fuel loads are generally around four
tons/acre, but are much less in small brush and may be up to 20 tons/acre in decadent
stands of large willows. Loadings may be more than twice that where large trees have
been killed and toppled by fire.

e. Tundra and Marshes.

Substantial accumulations of fine flashy fuels (especially cured grasses and sedges) can
result in fires with high rates of spread and high intensities, especially in windy

conditions. Where tussocks are present, taller tussocks correspond with higher fire
intensities and rates of spread. Some types of tundra rarely burn because moist conditions
and/or sparse fuels create slow rates of spread and low intensities. These types include
low shrub, mesic graminoid herbaceous, wet sedge, and Dryas dwarf shrub tundra (names

from Viereck and others 1992).

4. Fire Season.

Fires can occur on Yukon Flats NWR from early May to mid-September. The peak for
ignitions, with about 60% of the starts for the refuge or for AFS' Upper Yukon Zone, is in the
30-day period from June 10th to July 10th. Nearly 70% of ignitions have occurred by July



10th, about 80% by July 20th, and around 90% by August 1st. Most of the total acreage
burned is usually accounted for by the end of July, although "late" fire seasons can see active
burning into August and September. The fire season on the refuge proper tends to be shorter
than adjacent Native corporation lands, because early- and late-season fires are usually started
by humans, and human activity is concentrated on Native lands.

The seasonal fire cycle for the refuge generally can be broken down into four time periods,
which are dictated by weather (lightning activity, temperature, and precipitation), ignition
sources, and plant phenology. The normal cycle is described below, but not all periods may
occur each year. To have large fires requires dry fuels, especially on the surface, ignition
sources, and wind. Some days or fire seasons have much lightning, but few fire or large fires
because of accompanying rain. Some fire seasons are extremely dry, but no or very few
ignitions occur. The refuge is large enough that different parts of the refuge may have
different fire activity levels during fire season, because of differences in rainfall and

lightning. Efforts to predict fire activity in advance have been unsuccessful.

The first period consists mainly of human-caused fires of low intensity in winter-cured fuels.
This period begins in late April or early May when snow cover disappears and ends in late
May or early June when green-up begins. Fires during this period usually burn with low
intensity because of high relative humidity at night, moderate daytime temperatures, and high
soil and duff moistures. However, strong winds and low humidity can produce higher
intensity fires. Black spruce is moisture stressed and has relatively low live fuel moisture at
this time of year, promoting crown fires. Birch and aspen also can sustain crown fires during
green-up because of low foliage moisture content and high concentration of flammable
compounds. Spring fires can smolder through this period and flare up in later periods when
fuels are more dry. Figure 3 shows how the Canadian Buildup Index (BUI), which is a
measure of dryness in the forest floor, changes throughout the fire season (see section II1.C.6
and Stocks and others 1989 for an explanation of BUI).



CFFDRS Buildup Index Average By Unit, 1994-1998.

Figure 3.
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The second period usually consists of the middle part of June, is characterized by
thunderstorms, and sees the majority of ignitions. Depending on moisture content of the air
mass, thunderstorms may be predominantly dry or very wet. Wet storms may produce much
lightning, but start few or no fires, and any fires remain small. Drier storms start more fires,
and the fire behavior is not dampened. Early hot, dry, and windy weather allows fires to
become large, and the resulting large perimeters allow rapid burning of large areas when
conditions become warmer and drier. Wet weather and/or little lightning in this and the
following period result in few ignitions and little acreage burned during the fire season. A
few human-caused fires occur during this period.

The third period runs from late June through the end of July and is normally the period of
highest fire activity. Fire danger indices commonly reach very high or extreme levels during
this period because temperatures are high, nighttime cooling is minimal, humidities are low,
and little precipitation occurs. In addition, new lightning-caused fires add to the fires still
burning from the first and second periods. A few human-caused fires occur during this
period as well. As fuel moistures continue to drop, fire rates of spread and intensities
increase. Resistance to control efforts may be high, and indirect attack may be the only
viable option. Low pressure weather systems bringing in rain usually dictate how long this

period lasts.

The final period usually occurs from the beginning of August through mid-September. Few
fires are started, and most of them are human-caused, often related to hunting, fishing, and
other subsistence or recreational activities. Fires normally burn with lower intensities during
this period because of increased humidity at night. However, years with continuing warm,
dry, and windy conditions create "late fire seasons," when fires fires can burn extremely large
acreages (e.g., 1979 and 1988). During 1988, numerous ignitions, rapid early fire growth,
and an extended burning season resulted in 49 fires that burned more than 1.1 million acres
on the refuge. Nine of those fires each burned more than 20,000 acres, and the largest burned

375,000 acres of refuge lands.

5. Fire Effects.

Fire can have major impacts, which some people view as negative, especially in the short
term. However, fire is an important factor in the function of the boreal forest ecosystem and
has contributed to the evolution of the ecosystems and its member plant and animal species.
Fire influences nutrient cycling, hydrology, landscape diversity, standing biomass, plant
succession and diversity, wildlife diversity, insect populations, and disease levels (Bryant and
others 1994, Davis and Mutch 1994, Kelsall and others 1977, McCullough and others 1998,

Pyne 1982).
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Habitat diversity is a key to long term ecological stability and a limiting factor in the
occurrence of large-scale, catastrophic events, including fire. Animals found on the refuge
are thriving in the diverse array of habitats that are available as a result of fire, not in spite of
fire (Heinselman 1971). Maintaining the natural role of fire is important to fulfilling a
primary purpose for which the refuge was set aside, namely to conserve fish and wildlife
populations and habitat in their natural diversity. Fire affects soil, permafrost, vegetation,
fish, wildlife, and water and air resources.

Fire suppression activities can have longer lasting negative impacts than the fire does. Heavy
equipment can cause soil erosion, stream siltation, subsidence, and gully formation. These
activities may also destroy above ground and sub-surface cultural resources. Long-lasting
impacts to visual resources result from straight line construction of firelines.

Fire exclusion and resulting changes in plant and animal communities are other effects of
past suppression policies. These in turn affect subsistence and recreational users (Natcher
1996). Fire exclusion has altered natural processes on parts of the refuge, slowing nutrient
cycling, reducing productivity, slowing tree growth, and altering wildlife habitat. See the
Environmental Assessment (Appendix I) for a more full discussion of the role of fire in the

boreal forest.

III. WILDLAND FIRE MANAGEMENT PROGRAM

A. Fire Management Units.

Refuge fire management objectives generated the existing wildland fire management option area
boundaries, which help define refuge Fire Management Unit boundaries (Table 6, Figure 4).
General resource management objectives and habitat modification alternatives are nearly
identical for all Fire Management Units. Slight differences in resource management objectives
may exist between specific sites. Wildland fire management option designation is the main
factor influencing how wildland fires are managed on the refuge. Wildland fire management
objectives for each Fire Management Unit are included in Table 6. Boundaries for Fire
Management Units may be changed with changes in resource management objectives or fire
management option designation on the refuge or on adjacent private land. Descriptions of the
topography and fuels are included in the general refuge description (Sections IL. A-H.). Fire
suppression constraints are included in Sections IILF-G.

1. Hodzana Highlands, Sheenjek River. Black River, and White Mountains Units.

The four units with Limited management option designation total about 8,259,000 acres and
are the areas farthest from villages. Fire suppression objectives for the four units are
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identical, except for protection of special areas contained in the White Mountains and
Sheenjek River units. The White Mountains Unit includes part of the Beaver Creek
National Wild River, and the Sheenjek River unit contains a proposed National Wild
River. All fuel types are present in each unit. The dominant types include black
spruce/stunted white spruce and herbaceous or shrub types caused by recent burns.

Because it is normal for most of the acreage burned to be claimed by a few fires during
periodic severe fire years, no limits are placed on the number of wildland fires burning at
a time or on the cumulative acreage burned during a year. Decisions on whether to take
more aggressive suppression action will be based not only on the number of fires burning
and acreage burned, but also on anticipated fire behavior and acreage likely to be burned,
existing and anticipated smoke problems, likelihood of the actions' success, the
experience and judgment of Service and AFS zone personnel, and decisions of the Multi-
agency Coordinating Group (MAC Group).

The refuge management goals include managing for natural habitat diversity.
Extinguishing or limiting the spread of naturally-ignited wildland fires has potentially
serious and long-lasting effects on the landscape, and should not be done unless
absolutely necessary. Human-caused wildland fires, accidental and intentional, have also
affected the landscape for centuries (Lutz 1956, Pyne 1982), but it is against
Departmental policy to use these fires to achieve resource objectives. Management of
human-caused fires will be based on other factors, including protection of human life,
property, and identified values, as well on suppression costs and potential damage from
suppression operations.

Wildland Fire Use and prescribed fire may be used in these Fire Management Units. A
variety of reasons may exist for employing either type of fire. See Section IILD for a
discussion of Wildland Fire Use and Appendix XV for prescriptive criteria and Section
111.C for a discussion of Prescribed Fire.

36



Table 6. Fire Management Units and fire suppression objectives on Yukon Flats NWR.

Fire
Management
Unit

Size
(acres)

Wildland Fire
Management
Option

Wildland Fire Suppression Objectives

Hodzana
Highlands

3.2 million

Limited

Sheenjek
River

1.83 million

Limited

Black River

-1.29 million

Limited

White
Mountains

1.94 million

Limited

1. Protect human life and site-specific
values.

2. Allow fire to burn under the

influence of natural forces within

predetermined areas, subject to item

1 above.

Prevent fire from burning into Full

or Critical management option areas.

4. Reduce overall suppression costs
through minimum resource
commitment.

5. Protect integrity of designated
National Wild Rivers.

W

Modified

884,000

Modified

1. Protect human life and site-specific
values.

2. Protect identified resources and

prevent the fire from burning into

Full or Critical management option

areas.

Reduce overall suppression costs

through minimum resource

commitment.

4. After conversion to Limited status,
adopt objectives of units with
Limited management option.

(8]

Interface

127,000

Full &
Critical

1. Protect human life, property,
designated sites, and designated
natural resources.

2. Minimize acreage burned during
initial attack.
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2. Modified Unit.

This unit consists of areas with Modified management option designation, currently
totaling about 884,000 acres. During early planning efforts, this level of protection was
often given to land to help protect adjacent high value areas. Very little of this unit has
burned since fire suppression was begun, which will contribute to an increase in extent of
hazardous fuels next to high value areas. Fire management objectives for this unit
include careful and continual evaluation to identify areas that should be changed to
Limited management option and areas in need of prescribed burns for hazard reduction or
resource purposes. Wildland Fire Use may also employed in this unit. Minimizing
acreage burned by wildland fire is not a management priority in this unit. All fuel types
are present in this unit. Dominant types include white spruce, hardwoods, and willow
shrublands, although some large areas of black spruce/stunted white spruce are also

present.
3. Interface Unit.

This unit contains areas given Full or Critical management option designation. The
refuge currently has about 128,000 acres in this unit, mainly around villages and
concentrations of Native allotments. Land ownership around villages is in a
checkerboard pattern. Wildland fires in this unit have highest priority for suppression
and initially receive aggressive suppression action. Minimizing acreage burned in Full
management option areas is an objective during initial attack, but costs shall be an
important factor in selecting strategies and tactics for extended attack and escaped fires.
Safety and protection of identified sites or features is a priority. All fuel types are present
in this unit. Dominant types include white spruce, hardwoods, and willow shrublands,
although some large areas of black spruce/stunted white spruce are also present.

Very little of this unit has burned since fire suppression was begun. The large size of
these areas may result in hazardous fuel situations around the settled areas. Hazard
situations should be identified and mitigated.

Full management option areas should be discussed with village and regional corporation
representatives to ensure that the true values are being protected. Interest has been
expressed in having fire in these areas for resource reasons (W. James, personal
communication, R. Mayo, personal communication, P. Williams, Sr., personal
communication, Natcher 1996). An increase in area burned may be accomplished by
increasing the incidence of wildland fire (by changing designation to Limited or Modified
management option or through the Wildland Fire Use process) or with the use of

prescribed fire.



B. Preparedness.

1. Hazard Reduction/Fuels Management.

Given the potential for fires that defy control efforts, hazard reduction prescribed fire is
an important tool. The fire management policy implemented in 1984 was primarily to aid
prioritization of resources and to save money. However, preparedness also benefitted
because the policy allows some wildland fires to burn under moderate conditions, helping
break up continuous fuels and reducing fuels for fires burning later under hotter, drier
conditions. Mechanical reduction of hazard fuels is not permitted on the refuge unless
the CCP is revised, because the entire refuge was placed in the minimal management
category. The Refuge may cooperate with adjacent landowners on mechanical treatments
of their lands where the treatment will benefit both parties. Prescribed burning for hazard
reduction is djscussed further in section I1I.C.2.

2. Fire Prevention.

An aggressive fire prevention program is called for by Departmental and Service policy.
In addition, follow-up on trespass fires should be done to recover cost of damages and
suppression (see Departmental Manual, 620 DM 1; 50 CFR 28.32; and FWS fire
management handbook). Prevention of human-caused fires and techniques to protect
dwellings from the threat of wildland fire are promoted by the refuge. The refuge
periodically prepares news releases that outline planned activities and/or discusses
prevention of human-caused fires. School programs also include discussion of fire

prevention.

From 1956 to 1982, 31% of ignitions were attributed to human causes within the AFS
fire planning units that include the refuge (UYTPT 1984). Most of these were around
villages and along water courses used for travel, and because most of these lands have
been conveyed to Native corporations, the refuge has few human caused fires. Since the
refuge's creation, less than 10% of fires on refuge-owned land have been caused by
humans, accounting for less than 5% of the acreage burned. Because these fires are
usually near inhabited areas, they are quickly reported and suppressed. However,
because they are usually near inhabited areas, they are also more likely to threaten human
life and property than more remote fires. More than half of the human-caused fires on the
refuge have been started by campfires or warming fires, and most of those are in May and
early June and in August, during spring waterfowl season and fall moose season.

3. Emergency Preparedness (step-up plan).

The refuge will adhere to regional and national preparedness levels. A refuge
preparedness (step-up) plan, which guides fire management actions based on local fire
danger, is attached as Appendix X. It will be updated periodically as historic weather
data is accumulated.
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4. Fire Detection.

Detection activities on the refuge are considered part of the suppression operation and are
provided by AFS. Visual fire detection is provided by fixed wing aircraft. A lightning
detection system is also in place that plots lightning ground strikes and aids in planning
detection flights. The refuge has aircraft available to assist with detection and
surveillance during critical times or periods when AFS aircraft are unavailable. Refuge
aircraft are often in the field during fire season and provide supplemental, incidental
detection. Private aircraft are a common mode of transportation in the area during the
summer and frequently report fires or flare-ups for ongoing fires.

5. Pre-attack Plan.

A separate pre-attack plan has not been prepared. The refuge and AFS use fire
management option designation (Critical, Full, Modified, Limited) for pre-attack
planning, because management option designations point out and automatically prioritize
values at risk (Figure 5). AFS maintains its own pre-attack planning checklist. See the
Fire Preparedness Guide for Line Managers (Appendix VIII) for a pre-season checklist.

6. General Preparedness.

Fire equipment readiness should be restored before fire season commencement in June.
At present the only activity is maintenance of remote automated weather stations
(RAWS) stations on the refuge. Annual maintenance is provided via an Interagency
Agreement between FWS, BLM and NPS. The refuge FMO should accompany the
technicians and visit each site at least every three years to retain familiarity with them.
To ensure that fire danger indices are reliable, refuge staff should visit the refuge during
breakup to determine snow-free dates.

The refuge maintains a cache of fire equipment for use on both wildland fire suppression
activities and prescribed fire activities. The Normal Unit Strength (Appendix XVI)
outlines minimum numbers of items maintained in the cache that are available for use in
the local area in support of those activities.

A portable pump and accessories will be placed at the Canvasback Lake administrative
cabin and should be checked annually by the refuge FMO or biological technician. Fuel
loading and arrangement around the cabin should be monitored annually, and manual
cutting of brush be carried out as necessary.

Yukon Flats NWR has a reliable UHF Base/UHF-VHF Base Link/VHF Repeater radio
system that provides coverage from the Fairbanks area to 90% of the refuge. The refuge
has all hand-held and mobile radio units programmed with refuge operations frequencies
as well as frequencies designated for use by suppression forces. All refuge radios have
radio telephone interface capability. Satellite telephones have been purchased.
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The refuge has one desktop computer and two laptop computers dedicated for fire
management program use. The computers are used to access the Service Fire
Management Information System to enter wildland fire and prescribed fire reports,
provide and obtain refuge fire program budget information, and maintain training records.

An accurate map of fuel types aids prescribed fire and wildland fire planning and
decision-making by helping predict direction and rate of spread of fire, as well as
intensity and smoke emissions. It also helps identify hazardous fuel areas and quantify
risk. Because the fire regime of the boreal forest, about 10% of the refuge will burn
every ten years. A way to update the fuel map economically and quickly is required.

The refuge and regional staff have been engaged in the development of a vegetation/land
cover map off-and-on since 1984. The initial product was a computer enhanced
LANDSAT map using LANDSAT-Multispectral Scanner (MSS) scenes. This product
did not meet management needs because resolution was poor and the classification did
not conform to the more useable and widely accepted Alaska vegetation classification of
Viereck and others (1992). In addition, over 2 million acres burned on the refuge after
those images were taken, changing about 25% of the vegetative cover on the refuge.

In 1996 more recent, higher-resolution, remote sensing imagery (LANDSAT-Thematic
Mapping (TM)) was purchased. In 1991, 1992, 1993, 1996 and 1997, plant communities
were identified from aerial photos, visited by helicopter, and results compared with
remote data. Work continues on this project to interpret TM scenes and to develop a high
quality fuels map. The large size of the refuge, complexity of the vegetation mosaic, lack
of committed staff, and absence or errors in auxiliary data (e.g., hydrology, digital
elevation model) have hindered this process. Intensive work on Marten Island, Plot D,
and Plot G (see below) also aids fuel classification. Succession and new fires will require
continual updating of the fuels map through many means, possibly including mapping of
new fires, documenting fire severity and modeling succession, digitizing, acquisition and
classification of new remote data, and ground-truthing.

7. Training.

The refuge FMO should have sufficient training to assist decision-making, to plan
prescribed burns, and to conduct low to moderate complexity prescribed burns. Training
should include fire behavior prediction, smoke management, and aviation safety, and will
meet current Departmental, Service, and NWCG requirements. AFS provides fire
detection and suppression services on the refuge and trains its staff to meet National

Wildland fire Coordinating Group (NWCG) standards.

C. Prescribed Fire Program.

The Service recognizes that wildland fire is an important part of many ecosystems. In places
where lightning-ignited fires are not filling the natural role or where other needs are
identified, prescribed fire may be used as a tool. There are risks associated with the use of
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prescribed fire, but there are also risks and negative ecological impacts from not employing
prescribed fire as well. Sound risk management will help minimize risks associated with the
use of fire (USDI and USDA 1995, USFWS 2000).

Prescribed fires are fires ignited under conditions specified in an approved prescribed fire

plan to achieve specific resource management, hazard reduction, or other objectives. Goals
and procedures are derived from ANILCA, Departmental and Service policy, and the refuge
CCP (USDI 1987). Preparedness level and guidance from the AWFCG or MAC Group are

to be used when implementing burns.

Burns will be conducted with minimal or no negative impact on subsistence users and
generally should improve hunting and gathering opportunities by increasing plant and animal
productivity and diversity. Hazard reduction burns will be conducted mainly for the benefit
of local residents by helping protect their lives and property from wildland fire. Use of
village crews for prescribed burning will contribute to the local economy.

1. Goals and Strategies.

The Alaska Region of the Service "is committed to a prescribed fire management
program that emphasizes hazardous fuels reduction, wildlife habitat improvement, and
management-oriented research on the use and effects of fire on Service lands" (Region 7
Fire Management Policy, RW-25, March 1990, p. 2).

The refuge CCP provides for prescribed burning for "hazardous fuel reduction or
restoration of natural vegetation patterns" (USFWS 1987, p. 118). Because the
management alternative selected dictates "minimal management” for the entire refuge,
prescribed burning is one of the few habitat management tools allowed.

Problems resulting from fire exclusion were identified in the early and mid-1980's. The
following list of fire-related concerns is summarized from the original refuge fire
management plan (USFWS 1986b):

a. Undesirable changes in plant and animal diversity, abundance, and distribution
were being caused by fire exclusion. Prescribed burning was proposed to help
solve the problem.

b. Concern was expressed by local villagers about low moose density, and interest
was expressed in a program to correct this situation. Staff from the refuge and
from the Alaska Department of Fish & Game felt that the best option was a long-
term prescribed burning program to improve habitat.

c. Hazardous fuel conditions can be caused by fire exclusion. Prescribed burning
was listed as a means of breaking up continuous fuels and reducing fuel loadings.
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In initial planning efforts, four sites were identified for fairly large-scale use of prescribed
fire (10,000 to 20,000 acres), after consultation with the Alaska Department of Fish and
Game. One site was burned by management ignited prescribed fire in 1989, and one was
burned by a wildland fire in 1988. Large acreages burned by wildland fire on the refuge
in recent years have reduced the need for large scale prescribed fire: 1.1 million acres
burned in wildland fires in 1988; 355,000 acres burned in 1990; and 292,000 acres
burned in 1991. A position paper written for the refuge in 1992 changed the focus of
prescribed burning to emphasize hazard reduction burns (USFWS 1992).

Although about 89% of refuge lands are within Limited management option zones, from
1988-1999, 46% of the fires starting on the refuge were initial attacked with the intent of
extinguishment. About 45% of the refuge has burned in the last 50 years. Although
wildland fire has largely resumed its natural role on much of the refuge, a role for
prescribed fire, and wildland fire use, still exists. Prescribed burning done on the refuge
is listed in Table 7. The program is small and still in its infancy.

Table 7. History of prescribed burns on Yukon Flats NWR.

year | number acres ignition | burned during vegetation
of burns | burned method
1989 1 1,200 | aerial Jul-Aug mosaic: spruce, spruce-shrub
1998 1 740 | hand April meadows, lake margins
1999 3 930 | hand May meadows, lake margins
2000 1 125 | hand May meadows, lake margins
2001 1 750 | hand May meadows, lake margins

2. Objectives.

Overall prescribed fire objectives for the refuge, derived from overall fire management
objectives are hazard reduction (including training), resource management, investigations
into fire effects, and to help establish prescriptions.

a. Hazard Reduction.

Prescribed fire will be used for reduction of hazard fuels where wildland fires, when
ignited, threaten public safety, structures and facilities, cultural resources, natural
resources, and natural processes, or could permit the spread of wildland fires to higher

management option areas.
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Prescribed burning for hazard reduction is a widely used practice and is identified in
the refuge CCP. Past experiences in Alaska (e.g., the Tok Fire of 1990, Miller's
Reach Fire of 1996) have shown that towns and villages are at risk, which highlights
the importance of preparedness work in preventing disasters. Hazard reduction burns
reduce risk from catastrophic wildland fire and make suppression operations easier by
breaking up and reducing fuels.

Priority for hazard reduction efforts is highest near inhabited areas, which are
surrounded by checkerboard land ownership patterns. In order to shorten fuel breaks
and to use natural barriers, which keeps costs down and makes for more secure lines,
burns will probably involve Service and Native corporation lands. Hazard reduction
goals may include, but are not limited to:

1. Break up continuous stands of black spruce that contribute to huge wildland
fires.

2. Reduce and remove hazardous fuels, especially dead and decadent black
spruce that exhibits extreme fire behavior.

In 1992, a fire threatened the U.S. Air Force seismic facilities on Burnt Mountain,
generating a costly fire suppression effort. To help ensure future safety and prevent
such costly emergency operations in the near future, a hazard reduction burn was
conducted on the unburned part of the mountain in 1994. The burn was a cooperative
effort between AFS, the Air Force, and the Yukon Flats and Arctic NWRs. The area
should be continually evaluated for hazard as long as the site is in place.

Prescribed fire will be used for training of fire suppression crews in order to improve
crew effectiveness and reduce hazard from fires. Availability of well-trained crews
will aid suppression efforts and improve protection of public safety and identified
resources. Use of wildland fires for training is preferred.

b. Resource Management.

Prescribed fire will be used for resource management objectives where a need is
identified. Selection of strategies for resource management prescribed burns is based
on the cost effectiveness of achieving the resource management objective(s) identified
in the refuge CCP. Specific goals will be identified in individual prescribed burn
plans. Resource management goals may be, but are not limited to:

i. Restore fire to its natural role in the ecosystem and maintain fire as a dynamic
ecosystem process.

ii. Increase plant productivity and diversity by removing dead and decadent
growth and recycling nutrients.
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iii. Increase edge effect and create vegetation mosaics by altering successional
stages of vegetation and by breaking up extensive stands of black spruce.

iv. Increase production of forage used by big game species.

v. Increase production of grasses and sedges and remove dead plant growth
along marsh margins to enhance waterfowl feeding and nesting habitats.

Spring burning of meadows has been conducted on the refuge, and fall burning is
under consideration. Waterfowl arrive in the spring when green forage is scarce.
Spring or fall burning removes litter and blackens the soil surface, bringing on earlier
greenup and improving forage quality and quantity (Bendell 1974). Spring burning
has also been done on Tetlin NWR. Some Native residents of the Yukon Flats have
reported that this practice was carried up to the present times as part of their
traditional hunting practices. Henry T. Lewis documented spring burning of
meadows and sloughs by Athabascans of northern Alberta, Canada, who burned for
many reasons, including to benefit ducks, moose, muskrat, beaver, fox, lynx, hares,
and wood bison (Lewis and Ferguson 1988).

c. Fire Effects Investigations and Fire Prescription Development.

Prescribed fire will be used where necessary to better understand fire effects and to
help establish and refine prescribed fire prescriptions. Results will help achieve
resource management and hazard reduction objectives. Such burns are anticipated to
be small and will be conducted following procedures for all prescribed fires.

The Departmental Manual defines a "prescription" as "measurable criteria which
guide selection of appropriate management response and actions. Prescription criteria
may include safety, public health, environmental, geographic, administrative, social,
or legal considerations" (620 DM 1.3K).

3. Desired Effects.

General goals for prescribed fire on plant communities are presented below. Burn
patterns that include unburned areas and enhance the mosaic effect are generally
preferred. Site-specific objectives for individual burns may be significantly different

from those listed.

a. Meadows: burn with low intensity to remove dead thatch and leave most of the
root systems intact.

b. Shrublands: burn with low to moderate intensity to remove dead downed fuels
and litter and promote regeneration of shrub species.
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c. Broadleaf and Mixed Forest: burn with low to moderate intensity to consume
dead downed fuels and litter and allow regeneration of deciduous species that are
preferred by many wildlife species that are of interest to subsistence users.

d. Black Spruce: burn with moderate to high intensity to kill most of the live trees,
consume dead downed fuels, and create favorable conditions for germination of

deciduous plant species.

4. Prescribed Fire Objectives. Constraints, and Alternatives by Unit.

Objectives and constraints are identical for all fire management units. Specific
management objectives for a site will help point out if fire is needed, and they will form
the objectives for use of prescribed fire. Hazard reduction burns are more likely in units
with Modified and Full management option because they surround and include inhabited
areas, where risk is higher and wildland fires are largely excluded. Resource
management burns may occur in all units. Prescribed fires tend to be smaller and less
intense than wildland fires (Baker 1994), so hazard reduction objectives may be met, but
resource objectives may be only marginally or partly met. Use of hotter prescriptions or
wildland fires is riskier, but will better achieve objectives.

Constraints are identical to those listed for suppression operations (see Sections IIL.F and
G). The refuge CCP (USFWS 1987) placed the entire refuge under "minimal
management," which means that the "minimum appropriate tool" concept will be used.
The "light hand on the land" concept is encouraged on the refuge. Any activities on
refuge lands should use methods that minimize environmental damage.

5. Prescriptions and Fire Behavior.

Prescribed burn plans must be prepared for individual burns, and those plans will have
detailed objectives and prescriptions. A detailed prescription is developed as a key part
of each individual prescribed burn plan, which is directly oriented toward attaining the
specific objectives on a specific site. Generally, prescriptions should be written for
prescribed burns that present a window of easily measured environmental conditions and
a reasonable time frame. A fire burning within these parameters can reasonably be
expected to achieve the stated objectives without undue risk. The refuge will suspend
burning when fire behavior exceeds that called for in the burn prescription. Extended
drought conditions, which can result in very low duff moistures and live fuel moistures,

must be monitored.

Fireline intensity, the measure or estimate of the heat released per unit of time for each
unit of length of fire edge (BTUs/foot/second), can be correlated to the likelihood of
success in controlling a prescribed fire should it need to be extinguished. Fires burning
above an intensity level of 100 BTUs/ft/sec may be difficult or impossible for hand forces
to control using direct attack. However, fires of this intensity may be necessary to
remove hazardous fuels and thick moss and litter layers to achieve regeneration of desired
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species. Using high intensity fires requires extra precautions, including construction of
fire breaks or use of substantial natural barriers or burned fireline.

6. Measurement and Effects of Drought.

The refuge preparedness plan incorporates regional fire activity and local drought
indicators into preparedness levels, which determines whether prescribed burns may be
initiated or continued. Using the National Fire Danger Rating System is of limited value
in Alaska because of the lack of weather data and the questionable accuracy of fuel
models. The refuge currently uses the Canadian Drought Index (CDI) system to track
drought conditions for fire management planning. Drought indices developed in Canada
apply to fuel types found in Alaska.

The buildup index (BUI) generated by the CDI system is a useful indicator of drought
conditions. The BUI combines a Drought Code (DC) value and Duff Moisture Code
(DMC) value, both of which are measures of subsurface fuel dryness. Drought codes are
started up each spring three days after the snow-free date (less than 10% cover) for each
weather station. Refuge staff and AFS staff cooperate in reporting snow-free dates to the
National Weather Service. Drought affects fire behavior and therefore fire effects and
resistance to suppression efforts. Drier conditions result in deeper burns, which kills
plant roots and seeds deeper in the duff and makes suppression more difficult.

7. Burn Complexity.

Burn complexity will vary greatly between burns, depending on risk, potential
consequence, and technical difficulty. For example, a small burn under mild conditions
and very far from any habitation would be of low complexity. A large burn with
moderate potential for escape, complex logistics and coordination, potentially severe fire
behavior, and potential smoke management problems could be considered high
complexity. A National Wildland Fire Coordinating Group prescribed fire complexity
rating guide will be completed during planning for all prescribed fires.

8. Seasonal Patterns.

Seasonal differences in weather and fuel moisture can be used to meet different goals.

a. Spring burning. Before green-up (April to mid-May), meadows and black spruce
.or shrub fuel types with continuous grass/sedge cover can be burned. Fire spread
and duff consumption are limited because ground fuels are still relatively moist.
In addition, these open sites are surrounded by snow in adjacent sites with more
dense tree cover. South-facing deciduous forest and shrubland sites may be
burned to remove leaf litter and dead downed material and generate resprouting
from April to mid-May. During this time, there is still snow in adjacent spruce
fuels and on other aspects. Suppression and mop-up are relatively easy during

this period.
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b. Summer burning. Prescribed fire activities between early June and mid-July
should be scheduled with caution. This is often the peak of the fire season, and
contingency forces may not be available. Fires can quickly become difficult to
control because of changes in weather. Prescribed fires started during the spring
period can cause problems if they burn into this period.

c. Late summer burning. Marsh margins can be burned after waterfowl broods have
hatched and grasses have cured, usually between early July and early August.
This is often the best time to burn shrubland and broadleaf forest sites if the
summer has been somewhat dry. With the normal rain pattern during the summer,
Duff Moisture Content (DMC) and Drought Code (DC) drought indices are at
their highest toward the end of summer, meaning forest floor fuels are drier,
especially in spruce types. This increases impact of the burn, risk of escape, and
cost of suppression and mop-up (Hawkes and others 1990). The time from late-
July to early September can be the best time to burn in black spruce fuel types
because'end of fire season" weather is imminent. Days are much shorter and
nights are cooler by August, and weather often turns cool and rainy. However,
relying on the normal weather pattern to help control fire spread and extinguish
the fire does have risks. August can have little rain, and fires have burned well

into September in some years.

9. Preparation.

Guidelines about publicizing burns are contained in the Service Fire Management
Handbook (USFWS 2000). Adjacent landowners will be kept informed during the entire
planning process and will be advised of impending burns. Written approval for
prescribed burns is required from the Alaska Department of Environmental Conservation.
The Department should be consulted during initial stages of planning for burns to ensure

compliance with state regulations.

Different prescribed burning activities dictate different levels and amounts of
coordination. Because the refuge has very limited staff, AFS personnel and village fire
crews will fill most positions on large prescribed burns. On small burns, AFS/village
involvement will be as holding crews or backup suppression forces. The areas around
villages are where hazard reduction burns are most needed to protect life and property.
Many of the most advantageous sites for these burns include Native corporation land and
will be cooperative efforts. AFS equipment may be available for use, although these
burns.are the refuge's responsibility, and AFS is not mandated to outfit resource projects
(radios especially are not likely to be available). Preparation for early season burns using
Emergency Firefighters will require administering the fireline safety refresher and fitness

test.

Because of the remote setting and lack of a road system within the refuge, prescribed
burning may be accomplished primarily through aerial ignition. The refuge owns an
aerial ignition device, a PREMO Mark III Plastic Sphere Dispenser. Hand ignition may
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be used on small burns or on parts of large burns. Wetlands and old burns provide many
excellent natural fuel breaks that can be used to confine prescribed fires. These barriers
may be supplemented by handline or blackline when necessary. A go/no-go checklist
will be completed prior to ignition.

10. Certification of Fires Remaining in Prescription.

The Service fire management handbook (2.1.6) states that the Refuge Manager or the
designated Acting Refuge Manager will certify in writing, daily, (including weekends and
holidays) for all prescribed fires not contained in the first burning period that:

a. The prescribed fire is within prescription and is expected to remain in prescription
for the next 24 hours.

b. Adeqﬁate funds are available to manage the prescribed fire.

c. Sufficient fire management resources have been assigned or committed to manage
the prescribed fire and implement the approved suppression alternatives.

While it is understood that the information for making this certification will be collected
and compiled by the prescribed fire staff, the final, certifying signature must be the
Refuge Manager's.

Prescribed fires that exceed the limits of an approved prescription will be managed as
unwanted wildland fires and handled under appropriate management response(s) as
defined in the contingency section of the Prescribed Fire Plan or by the Wildland Fire
Situation Analysis. Once a prescribed fire has been declared an unwanted wildland fire, a
Wildland Fire Situation Analysis will be completed to determine the appropriate
management action to be taken. Once a prescribed fire has been reclassified to an
unwanted wildland fire it cannot revert back to prescribed fire status. All situations
where prescribed fires are reclassified as unwanted wildland fires will be reviewed by the
Refuge Manager or their designated representative.

11. Monitorine and Evaluation.

Monitoring and evaluation are critical activities that must be accomplished before,

during, and after any prescribed burn on the refuge to insure that the fire is burning within
prescription and to determine if treatment objectives were met. This is mandated by the
refuge CCP, which states "the effects of wildfire on refuge wildlife populations and
habitats will be closely monitored and will be subject to ongoing research”" (USFWS

1987, p. 133). Monitoring will improve effectiveness of future burns.

Prescriptions should be written so that fire behavior can quickly show whether the
prescribed fire is in prescription or not. Prescribed fire objectives should be attainable
and clearly written to make evaluation easy.
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Intensity of monitoring and variables monitored will depend on burn objectives.
Observations of fire behavior should be made in each fuel type and include rate of spread,
flame length, and fire character (e.g., creeping, torching, crowning, deep-burning).
Environmental conditions that may need to be measured during prescribed fire operations
include relative humidity, mid-flame wind speed and direction, temperature, direction of
smoke transport, atmospheric mixing and stability, and state of the weather.
Measurements should be obtained and recorded on a regular basis during the active phase
of the burn as specified in the burn plan. The Fire Surveillance Form (Appendix XII) and
a map of the fire are required each time a prescribed fire is monitored.

Evaluation of the burn should consist of a narrative of events that occurred during the
operation, measurements taken during the burn, discussion of effects/results, and at least
a preliminary evaluation of whether the results accomplished the objective(s) stated in the
burn plan. Specific fire effects objectives will require specific means of measuring

results, and should be described in the prescribed fire plan. For prescribed burns
requiring long term monitoring, the evaluation and reporting schedule should be

specified. Upon completion of a prescribed burn, the refuge is to submit a fire report (DI-
1202) through channels. A critique of each burn is to be conducted afterwards and
recorded by the refuge FMO. Results are to be forwarded to the Regional Fire
Management Coordinator.

In many cases, baseline pre-fire data will need to be obtained to establish measurable
objectives. Many wildlife objectives will require relatively long-term monitoring efforts.
The refuge has a small fire effects monitoring program and lacks staff and funding to
perform extensive monitoring. Fire effects monitoring is also being conducted on other
refuges in Interior Alaska, and comparing data and results improves confidence in the
results of each.

12. Preparedness Level.

The state interagency fire preparedness plan details agreed upon restrictions for
prescribed burning. That plan calls for suspension of some prescribed burning at
preparedness level IV and possible suspension of all prescribed burning at preparedness
level V. The plan is included in the Alaska Fire Service Operational Procedures, Policies,
and Guidelines "Brown Book." Daily fire situation reports issued by AFS list the day's
preparedness level.

13. Impacts.

Impacts of fire are thoroughly discussed in the Environmental Assessment of this Plan,
which is included as Appendix I. Prescribed fire will be managed to minimize or
eliminate negative impacts. The strongest need for prescribed burning identified to date
is in areas near villages where suppression has mostly excluded fire. Potential impacts
from an escaped fire are higher there than in remote areas. Smoke impacts are most
likely, and damage to trails, native allotments, and cabins is also possible. Overall,
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prescribed burning helps prevent these negative impacts by eliminating or breaking up
hazardous fuels, by burning under the most favorable conditions possible.

D. Wildland Fire Use.

Naturally-ignited fires play an important role in the boreal forest and on Yukon Flats
National Wildlife Refuge. A lightning-caused fire can be managed for resource benefits if it
meets prescriptive criteria for the area. The process and forms for the required Wildland Fire
Implementation Plan are included in Appendix XV, as well as the prescriptive criteria for
each Fire Management Unit. If the use of wildland fire to achieve resource management
objectives is not appropriate, then suppression action will be taken using objectives for that

area (Table 6).

For the Fish and Wildlife Service, there are distinctions between a refuge wildland fire use
program and how fires are managed under the scope of the Alaska Interagency Wildland Fire
Management Plan. Although interagency cooperation and assistance is essential, authority
for operational control of wildland fire use activities has not been delegated to another
agency and is under direct refuge supervision. Differences between wildland fires managed
under the interagency plan and those managed for wildland fire use are described in Table 8.
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Table 8. Comparison of Wildland Fire Managed under Interagency Plan and Wildland
Fire Use Managed for Resource Benefits under Refuge Fire Management Plan.

Alaska Interagency Wildland Fire
Management Plan

Refuge Wildland Fire Use Program

Primary Goal

Provide an opportunity through
cooperative planning, for land

and resource managers/owners to
accomplish fire-related, land-use
and resource management
objectives in a cost-effective
manner, consistent with owner,
agency, and departmental

policies.

Wildland fire will be used to
protect, maintain, and enhance
resources and, as nearly as
possible, be allowed to function in
its natural ecological role.

Fire Cause

human or natural

natural only

Prescriptive
Criteria
Applied

- geographic location

- threats to identified values at
risk determine initial suppression
response

- drought indicator

- threats to identified values at risk
- other criteria specific to incident
or unit

Operational
Control

Incident Commander—>
Suppression Agency—>
Refuge Manager
(under 620 DM 2)

Incident Commander—>
Refuge Manager
(under 620 DM 1)

Determination

- pre-designated initial responses
- WESA if pre-designated
response fails or if incident
beyond initial attack capability

- individual incident assessment by
Refuge Manager required first to
determine fire use or suppression
- WESA if fire use response fails

Documentation

periodic surveillance report
(Appendix XIT) and map

Wildland Fire Implementation Plan
completed in 3 stages: Initial fire
assessment; Short-term
implementation actions; Long-term
implementation actions (Appendix
XV).

Plan progressively developed,
examining fuel continuity, current
fire activity, fire location, predicted
weather and fire behavior, and risk
assessment. Periodic fire
assessment done.
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E. Fire Suppression.

Suppression action will be taken on all wildland fires not managed as wildland fires used for
resource benefits. A full range of suppression actions is available, from surveillance to
indirect attack to aggressive direct attack. Appropriate suppression responses are based on
identified values to be protected. A combination of actions may be appropriate on a specific
fire; for example direct attack may be used on one flank of a fire that is threatening identified
values, and containment may be used on the rest of the fire using natural barriers and

backfiring.

The strategy of aggressively suppressing all wildland fires was practiced in the area until
1984. This approach was expensive and, following the passage of ANILCA, conflicted with
the refuge management objective of maintaining a natural diversity of wildlife and habitat.
Since the adoption of interagency fire management plans in 1984, about 89% of the refuge
has been placed in Limited management option. This has resulted in the cost of suppression
actions being more aligned with the values at risk. This strategy also recognizes the
important, historic role of fire as a natural process in the creation and maintenance of the

diversity of wildlife habitats on the refuge.

The Departmental Manual (620 DM 2) delegated authority for suppressing wildland fires on
refuge lands in Alaska to the Alaska Fire Service (AFS), which is part of the Bureau of Land
Management (BLM). Those suppression services must conform to fire management
guidelines specified by applicable interagency fire management plans and the refuge fire

management plan.

Guidelines for determining appropriate suppression action are provided in the Alaska
Interagency Wildland Fire Management Plan (AWFCG 1998). That plan provides for a

range of suppression responses to wildland fire that protect human life and property and other
identified resources and developments, balances suppression costs with values at risk, and is
in agreement with refuge resource management objectives. Initial attack of fires is largely
pre-planned with "wildland fire management option" designations described in the Alaska

Interagency Wildland Fire Management Plan.

1. Suppression Strategies Related to Designated Wildland Fire Management Option.

Preferred initial response actions for wildland fires are described below for each wildland
fire management option and summarized in Table 9. Management option boundaries are
shown in Figure 5. Management option designation is the main factor that determines
initial response to a wildland fire, through the use of decision charts in the interagency
wildland fire management plan (AWFCG 1998). All actions are dependent on the
availability of suppression resources and other factors, such as weather and current and

expected fire behavior.
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Table 9. Management Option Designation and Suppression Response to Wildland Fire.

Wildland Fire
Management
Option
(formerly Fire
Protection Level)

Appropriate Initial
Response

Suppression Objectives

Common to all is the top priority of
protection of human life and

secondarily the protection of
property and natural/cultural

resources.
1. Protect inhabited property and
Critical Aggressive initial attack-- designated developments.
usually direct attack 2. Usually continue control tactics
until fire is declared out.
1. Protect designated sites and
Full Aggressive initial attack-- values.
usually direct attack 2. During initial attack--minimize
acreage burned.
Initial attack--use of 1. Prevent fire from spreading into
Modified, before indirect attack to contain Full and Critical management
conversion to Limited | the fire is encouraged, but option areas.
aggressive attack is 2. Protect designated sites.
permitted.
1. Prevent fire from spreading into
Modified, after Surveillance Full and Critical management
conversion to Limited option areas. ’
: 2. Protect designated sites.
1. Prevent fire from spreading into
Limited Surveillance areas with Full and Critical
management option
designations.
2. Protect designated sites.

a. Wildland Fires in Critical Management Option Areas.

Fires in Critical management option zones will receive priority for suppression over
fires in all other management options. Objectives are to protect human life and
identified sites from fire. Aggressive suppression action will normally be pursued
until the fire is declared out. Protecting human life, inhabited property, and
designated physical developments are of top priority. Minimizing acreage burned is
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not a management priority, but the protection of identified values is, e.g., inhabited
dwellings.

As of December 1999, the refuge has no land designated as Critical management
- option. Some areas of Native-owned lands within the refuge boundaries do have this

designation.

b. Wildland Fires in Full Manacement Option Areas.

In terms of suppression priority, fires occurring in these areas are second only to fires
in Critical management option areas. Aggressive suppression action will normally be
used on fires in Full areas until the fire is declared out. Protecting designated sites is
a priority, and minimizing acreage burned is a management priority during initial
attack, but not necessarily if a fire goes into extended attack. In that case appropriate
management action would be determined by the Wildland

This designation is intended for protection of cultural and historical sites, uninhabited
private property, natural resource high-value areas that may be damaged by fire, and
other high-value areas that do not involve the protection of human life, human health,

and inhabited property.

The refuge, as of December 1999, has about 127,000 acres designated as Full, which
is about 1% of the refuge. These lands are around villages and concentrations of
allotments. Management option boundaries were placed on refuge lands to take
advantage of natural barriers in order to maximize protection of adjacent lands.

¢. Wildland Fires in Modified Management Option Areas.

Fires in this category are third in priority for receiving suppression resources, behind
Critical and Full management option areas. The intent of this designation is to allow
as much flexibility as possible in managing wildland fire, to balance acres burned

with suppression costs, and to accomplish land and resource management objectives.
Refuge objectives are to protect identified values and to prevent the fire from burning
into Full or Critical management option areas. Minimizing acreage burned within
Modified areas is not a management priority.

Modified management option area boundaries were located to take advantage of
natural barriers. This helps protect adjacent land in the Full category, provides
flexibility to allow suppression of fires in cost-effective ways, and allows wildland
fires to break up hazardous fuel stands and generate resource benefits.

Containment of fires with indirect attack is encouraged during initial attack before the

conversion to Limited status. A fire may be actively suppressed from discovery until
it is out, or it may have containment tactics used on the entire fire or only on part of it.
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At designated annual evaluation dates (the most common one is July 10"),
consideration is given for conversion of these areas to the Limited Management
Option. Consideration can be given for earlier conversion if weather and fuel
moisture levels allow. A later conversion may be prudent in drought years with high
fire activity. As of December 1999, the refuge has about 884,000 acres in Modified,

about 10% of the refuge area.

d. Wildland Fires in Limited Management Option Areas.

The overall objective in this category is to allow wildland fire to fill as much of'its
natural role as possible to help maintain natural habitat diversity. Priorities in
managing fires are to protect identified resources and to prevent fire from burning
into Full or Critical management option areas. Minimizing acreage burned is not a
management priority in this category. Preventing a fire from burning into a Modified
management option Area is not an absolute priority; the priority is to keep that fire
from burning through Modified and into Full and/or Critical management option
areas. Likelihood of success, suppression cost, and availability of resources, among
other factors, will determine what actions are taken by using the Wildland Fire
Situation Analysis described in section III.E.3 below.

Surveillance is used to ensure the that fire remains confined within the management
option area. The frequency of surveillance depends on the regional fire situation,
weather trends, potential threats, and past and anticipated fire behavior. If
suppression action is required, confinement tactics or site protection tactics are
preferred. Minimum resource commitment is desired, without compromising
firefighter safety. Fire suppression actions receive the lowest priority for allocation of
suppression resources. As of December, 1999, the refuge has about 8,259,000 acres
in Limited, about 89% of the refuge area.

e. Risks Inherent to Managing Wildland Fires in Modified and Limited Management
Option Areas.

There are risks associated with managing wildland fires in Modified and Limited
management option areas. In Modified management option areas there is a risk that
fires occurring after the conversion date will become problems. In addition, the
existence of Modified areas does not guarantee that fires will not burn into Full

management option areas.

Fires in Limited management option areas may become problems before an effective
response can be made, especially in busy fire years. Fires with a surveillance-only
response can cause smoke problems that impact the ability to detect and suppress fires
in higher priority areas. As fires become larger, the number of options for containing
or confining the fire are reduced. Suppression efforts on large, hot fires are usually
ineffective without favorable changes in weather. Use of aerial ignition to manage or
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herd fires during major runs should be experimented with to perfect the technique for
major fires threatening high priority sites.

Decisions about responses in Modified and Limited management option areas are
based on predicted weather. The effectiveness of these decisions can be compromised
by inaccurate weather predictions and unpredicted or unnoticed changes. Keys to
minimizing risks include effective surveillance, having access to representative
weather conditions to accurately predict fire behavior, obtaining accurate weather
forecasts, developing realistic contingency plans, confirming availability of
suppression forces, and refining management option area boundaries. New federal
policy recognizes that attempting to exclude fire also has risks and undesirable side
effects (hazardous fuel creation and ecological degredation). Those negative factors
involving the use of fire can be overcome by sound risk assessment (USDI and USDA
1995).

f. Surveillance Requirements.

Fire surveillance procedures follow those in the interagency fire management plan
(AWFCG 1998). Frequency of surveillance will depend on current and predicted fire
behavior and weather, values at risk, and other factors. Surveillance will normally be
performed by air, although personnel are occasionally placed on the ground for more
detailed fire behavior observations. Close cooperation with the suppression agency is
essential to avoid duplication of surveillance efforts. If surveillance is performed by
refuge staff, the refuge FMO will provide a copy of the report to AFS zone dispatch
as soon as possible following the flight and will notify the zone FMO.

2. Protection of Permitted Cabins.

Fish and Wildlife Service policy states that all permitted cabins will be protected from
wildfire, "to the extent possible," and "subject to available suppression resources." Cost-
effective site protection tactics are preferred to extinguishment of the fire in Limited
management option areas. Refuge cabin permits have the stipulation that flammable
woody fuels within 20 feet of structures be removed to make these cabins more
defensible.

3. Use of Other Than Preferred Initial Response. Escaped Fires. and Extended Attack.

a. Geographic Area Responses by MAC Group.

The Multi-Agency Coordinating (MAC) Group, is convened periodically and is made
up of representatives from all agencies responsible for land management and wildland
fire suppression in Alaska. The MAC Group has been given the authority to make
local and broad-scale changes in fire suppression responses on a temporary basis.
These decisions are based on factors such as severity of the fire season, demands on
suppression resources, and smoke management problems.
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The MAC Group may make broad changes in suppression response or to adjust the
conversion date of Modified management option areas to Limited management
option. The MAC Group may also determine that new fire starts will or will not be
suppressed regardless of wildland fire management option designation because of a
large number of fires, smoke problems, suppression resource shortages, or unusually

wet or dry conditions.

b. Non-standard Initial Responses to Wildland Fires.

The interagency plan states that "non-standard responses" may be made for initial
response to any fires in any of the Wildland Fire management option areas (AWFCG
1998, p. 34). The initial attack Incident Commander, AFS zone FMO, or refuge FMO
may select that response because of firefighter or public safety concerns, lack of
suppression resources, imminent threat to areas with higher management option areas
or to identified resources, anticipated failure of strategy, or other compelling reasons.
Suppression personnel will contact refuge staff immediately in these cases, preferably
before actions are taken. A "Decision Criteria Record" (Appendix XVI; from
AWEFCG 1998, Appendix E) will be completed for such responses.

c. Wildland Fire Situation Analvsis.

A Wildland Fire Situation Analysis (WFSA) is used for wildland fires that escape
initial attack or that require a different suppression strategy than initially selected or
for prescribed fires that have been declared unwanted wildland fires (template
included in Appendix VI).

From 1988-1999, 165 wildland fires were reported on the refuge. Of those, 76 were
initial attacked with the intent of control and extinguishment, and 9 of those fires
escaped initial attack or were beyond initial attack capabilities and required a different
strategy. Those fires happened under extreme burning conditions, during dry and/or
windy conditions. During the same period (1988-1999), 24 fires that were not
attacked immediately did later require suppression action other than monitoring. A
few of those fires were not initially attacked because resources were not available at
the time of detection. The other fires started in Limited management option areas and
later threatened sites that warranted protection, such as Full management option areas
or permitted cabins.

The WFSA is a process that employs a systematic and reasonable approach to
determine the most appropriate strategy for a particular situation. Reasonable
suppression alternatives are identified, analyzed, and evaluated in light of the
expected probability of success and consequences of failure. Evaluation criteria
include anticipated suppression costs, resource impacts, and environmental, social,
and political considerations. The evaluation of alternatives must clearly identify the
point at which the failure of the alternative is imminent. This becomes the triggering
mechanism for re-evaluation of the WFSA.
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The WFSA will be completed by the suppression organization FMO or Fire Control
Officer and refuge FMO. A WFSA lists suppression strategy alternatives, the pros
and cons of each alternative, and management constraints and priorities. A preferred
alternative is selected by the Refuge Manager or Acting Refuge Manager, and the
document is signed and dated. The completed WFSA provides direction to
suppression forces and specifies the scope of the effort required. Alternatives may
include surveillance, active suppression efforts concentrated on a specific portion of
the fire with certain limitations specified, or a full control effort. Limits may be
placed on the number of crews committed to the fire, on the organizational level of
suppression forces committed (for example, specifying an extended attack/Type II1
operation or a "short" Type II Overhead Team), on amounts of certain types of
equipment and where it can be deployed, or on suppression costs. Any revisions must
be signed by the Refuge Manager or Acting Refuge Manager.

Objectivés for the WFSA may include, but are not limited to:
1. Protect human life, considering smoke impact on public health and air travel.
2. Protect site-specific values:
-- property and natural/cultural resources have equal priority,

-- value of protected item will be balanced against protection cost.

3. Prevent fire from burning into Full or Critical management option areas, and
consider smoke impacts on other suppression operations.

4. Allow wildland fire to function in its natural ecological role as nearly as
possible, and consider resource benefits accrued in decisions.

5. Reduce overall suppression costs through minimum resource commitment,
and consider benefits accrued to resources and hazard reduction.

6. Base all actions on current and expected fire behavior, considering likelihood
of success under those conditions.

7. Consider external factors such as existence of extended drought conditions,
number and size of other fires, and existing or anticipated shortages of
suppression resources.

8. Consider detailed constraints listed below (Sections IIL.F and G).

d. TypelI and Type II Incidents.

For large or complex fires requiring Type I or Type II Overhead Teams, refuge staff
will take an active role in providing direction to the local suppression organization
and Incident Command Team. Refuge staff (primarily the refuge FMO) will help
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prepare the WESA. The Refuge Manager or Acting RM will select a strategic
alternative. Refuge staff will also have input into the delegation of authority, which
authorizes the Incident Command Team to undertake suppression activities on the
refuge and provides specific guidance and constraints on the suppression effort. The
WEFSA will be re-validated periodically by the Refuge Manager or designee, local
suppression agency FMO, and Incident Commander to ensure that the strategic
objective selected is still appropriate.

All Type I and Type II incidents occurring on the refuge will have a line officer's
representative designated by the refuge to provide and maintain a conduit of
communication between the Incident Command Team and the Refuge Manager, as
well as between the local suppression agency and the Refuge Manager. The refuge
FMO will usually function as line officer's representative, but in the case of multiple
incidents, other staff may also be assigned. The local suppression organization will
maintain direct supervisory control of the Incident Command Team at all times.
Refuge staff will provide strategic direction, not tactical supervision. See also the
Fire Preparedness Guide for Line Managers (Appendix VIII) for a checklist of actions

to complete.

F. General Wildland Fire Management Constraints.

"Fire management programs and activities will be based on economic analyses that
incorporate commodity, non-commodity, and social values" (USDI and USDA 1995, p. 6).
Fire management on the refuge has been very successful in holding down suppression costs
and protecting values. The refuge is within AFS' Upper Yukon/Tanana Zone, which
continually ranks high in acres burned by wildland fires each year. In the 1994 fire season,
20% of the acreage burned in the zone was on Yukon Flats NWR, although this accounted
for only 4.8% of the zone's total expenditures. This low level of spending was achieved
because much of the refuge is under Limited management option, where suppression costs

are lowest on a cost per acre basis.

Adjacent lands in Modified, Full, or Critical management option designation affect fire
management on the refuge. Of the 1.89 million acres of conveyed Native lands within refuge
boundaries, about 76% is designated Full or Critical management option, about 23% is
Modified, and less than 1% is Limited.

1. Preferred Methods of Suppression.

"Light hand on the land" is the preferred approach for suppression activities occurring on
the refuge. For fires requiring containment in Limited and Modified management option
areas, strategies that use natural barriers, indirect attack, and changes in weather are

preferred. Innovative approaches and adoption of techniques to foster cost-effective fire

suppression are encouraged.
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In compliance with the "light hand on the land" concept, suppression methods that
minimize the potential for environmental damage are preferred in all areas. Except for
fires that threaten identified values or are in Critical or Full management option areas,
minimizing acreage burned is not a priority. For example, indirect attack on larger fires
using natural barriers is an effective strategy that allows fires to be suppressed on the
suppression force's terms rather than the fire's terms. The use of suppression forces can
be timed to take advantage of changes in the weather to maximize effectiveness.

On fires that must be suppressed, blacklining is the preferred method of direct attack on
smaller fires. Aerial ignition in combination with indirect attack strategy is encouraged
on larger fires. Suppression restrictions are detailed in Sections IILF and G.

2. Public Safety.

Public safety is a critical concern in all aspects of the refuge fire management program.
One way that the refuge seeks to improve public safety is by managing wildland fire so
that hazardous fuels are broken up or reduced. The main benefit of this strategy is in the
protection of villages and specific sites from burning. Smoke management also benefits
in the long-term in a fire management strategy that employs fire.

People may have to leave villages because of fire for a variety of reasons. Unhealthful
amounts of smoke may require evacuation of all residents or only those who are
particularly sensitive to smoke (e.g., very young or old, asthmatic). In addition, there
may be a precautionary evacuation because of fire threat, or there may be an evacuation
under imminent threat from fire. Responsibilities of agencies involved varies with each
of these scenarios, and is described further in Appendix XVIL

Because the refuge operates under minimal management strategies, there are no
developed recreational sites on the refuge. Refuge staff are unable to notify recreational
users of hazards because the users are widely scattered, and their locations are not known
to refuge staff. Nearly all recreation is associated with river systems, which provides
high mobility and will allow recreational users to avoid fire and smoke. Fire is one of
many hazards present on lands as remote and wild as the refuge, others include bears, the

rivers, and the weather.

3. Coordination with Adjacent Landowners.

The refuge places a high priority on informing owners of lands adjacent to and within the
refuge of the fire situation. Strategy decisions about fires that threaten to encroach onto
adjacent lands must take into account that landowner's/manager's concerns and priorities.
A contact list with phone numbers is included in the refuge Dispatch Plan in Appendix
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G. Specific Constraints for Implementing Strategies.

Protection of human life is the highest priority at all times. Departmental policy (620 DM

1.4H) states:

Protection priorities are (1) human life and (2) property and natural/cultural resources.
If it becomes necessary to prioritize between property and natural/cultural resources,
this is done based on relative values to be protected, commensurate with fire
management costs. Once people have been committed to an incident, these human
resources become the highest value to be protected.

To the extent possible, all actions will use the minimum practical tools. See suppression
guidelines for additional requirements. The constraints for Yukon Flats NWR are listed

below.

1.

Restrictions may be placed on suppression aircraft flight altitudes over certain
waterfowl and raptor nesting and/or staging areas depending upon time of year and
amount of flyovers required.

Peregrine falcons were recently downlisted from Endangered status and are still a
species of management concern. The falcons often nest on the tops of bluffs, which
are attractive as helispots and fire camp locations. Nesting sites are marked on
interagency fire maps; they are all in Limited management option areas, but some are
near Native allotments. AFS will notify the refuge immediately when fires are
discovered near these areas. The refuge will notify AFS of new nest sites. Extreme
care must be taken to not disturb nests during the critical period from April Ist to
August 15th because adults may abandon eggs or young.

a. Ground personnel are to keep away from nesting sites unless absolutely necessary.
If they must be near a nest site, they should stay there the absolute minimum of
time required and be as unobtrusive as possible.

b. Camps must be located at least two miles from nesting sites.

c. Aircraft will avoid operating within one mile horizontal distance and below 1,500
feet above ground level over known nesting sites unless it is absolutely necessary
to do so.

d. No retardant or foam is to be dropped over known nesting sites.
All-terrain vehicles, tractors, tracked vehicles, or other equipment that causes long-

lasting adverse impacts on resources will not be used without specific approval of the
Refuge Manager on a case-by-case basis, to be documented in writing.
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4. Use natural fuel breaks where possible to reduce construction and rehabilitation cost
and to reduce resource damage. Firelines will be built with the following
considerations:

a. Control lines constructed during suppression activities should be located to
minimize erosion. If possible, lines dug down to mineral soil or permafrost
should be located to meander obliquely across slope rather than to run straight
downhill. Straight lines should be avoided, especially on large fires.

b. A buffer of vegetation should be left immediately adjacent to water bodies to
avoid running lines directly into them.

c. Any control lines constructed on fires will have appropriate erosion control
measures taken prior to the release of suppression forces. Those measures include
building waterbars on slopes and replacing organic material back into lines where
permafrost or mineral soil has been exposed. Standards for rehabilitation will be
set by the Refuge Manager or designee in a timely manner.

d. Sawlines should be used sparingly and only where they are essential for holding
and accessing hot perimeter and for holding indirect attack line during burnout
operations. Direct attack blacklining is encouraged where possible, to reduce the
amount of sawline that would be visible from the air.

e. Fireline explosives may not be used for surface trenching without specific
approval by the Refuge Manager, to be documented in writing.

f.  Constructed firelines will avoid known cultural sites. If cultural sites (e.g.,

graves, collections of artifacts) are discovered during fire suppression operations,
care will be taken to not damage the sites, and refuge staff will be notified of the

site as soon as possible.

5. Every effort should be made to avoid getting retardant or foam (from aircraft) or fuel
(from pump operation, camps, helibases, etc.) in water bodies and surface water,

especially:

a. directly upstream from villages, where surface water is commonly used for
drinking;

b. inimportant fish spawning areas during and after spawning;

c. in existing and proposed National Wild Rivers (see item 10 below).
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6. Helispots:

a.

Helispots should only be constructed where they are essential for the safe and
efficient deployment and retrieval of suppression resources.

Avoid sensitive biological communities.

Minimize the cutting of large trees, sites should be made by enhancing natural
openings if possible.

7. Camp site selection:

a.

b.

C.

Camps must be located away from known historic or archaeological sites.
Camps must be located away from sensitive biological communities.

Latrines must be located at least 200 feet from lakes, ponds, and streams.

8. Camp site rehabilitation:

Create minimal disturbance during rehabilitation.

Dismantle and remove all tent and shelter frame materials. Local plant materials
(e.g., logs and poles) used for construction should be spread throughout the site.

Completely fill fire pits with natural materials, such as duff, plant litter, and
branches.

Remove all garbage, such as food waste and plastics, from camp sites and
firelines. Trash such as paper products, and small amounts of visqueen, may be

burned.

For large camps or camps that have been used for several days, camp
rehabilitation must be approved by Refuge Manager or designee before
demobilization is completed.

9. Both black bears and grizzly bears are very abundant on parts of the refuge, and some
have been shot for the protection of life or property during fire suppression

operations.

a. Incident Commanders will emphasize preventive measures. Camps will be kept

clean. Food waste is to be removed as promptly as possible. All attempts at
driving a bear away from camp or suppression operations must be exhausted
before destroying the bear.
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b. Any person who takes a bear in defense of life and property must comply with all
state regulations and immediately report the incident to refuge personnel through
their chain of command. A Service bear incident report will be completed and
filed.

10. Protect the integrity of designated and proposed National Wild Rivers (Figure 1).
These areas receive considerable public use, and little or no trace of suppression
operations should remain after demobilization.

a. Those areas are:

1.

Beaver Creek National Wild River--within one-half mile of the bank, from the
refuge boundary to river mile 127, at the extreme northern end of Township
12 North, Fairbanks Meridian.

Sheenjek River, recommended for designation as National Wild River status--
within one-half mile of the bank, from the refuge boundary to its mouth at the
Porcupine River.

b. Extra care should be taken to protect the "natural, primitive" condition of the land,
to protect water quality from retardants, foams, fuel, other chemicals, and
minimize erosion caused by fireline construction. Measures to be used are:

1.

Use natural features for fuel breaks where possible.

Place strong emphasis on the use of Minimum Impact Suppression Tactics
(attached as Appendix VII).

Avoid making retardant or foam drops in, across, or directly adjacent to the
stream bed and sloughs that feed into it.

Portable pumps and fueling operations will be staffed and run to ensure that
no fuel or other chemicals are spilled into the stream or sloughs that feed into
the stream.

Strictly adhere to constraints on fireline and helispot construction and camp
placement.

Thoroughly rehabilitate firelines, camps, helispots, and all other signs of
suppression operations before demobilization, with approval by Refuge
Manager or designee.

11. Artifacts are not to be collected. The refuge will be notified of any artifacts found.
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12. Specific constraints for extended attack situations will be addressed in a Wildland
Fire Situation Analysis.

13. Final authority for actions not authorized by this plan or that are specifically
prohibited herein lies with the Refuge Manager.

H. Rehabilitation.

Soils and plant communities on the refuge are highly sensitive to some types of disturbance,
mainly because of permafrost. Rehabilitation of damages resulting from suppression
activities will be carried out before demobilization. The site will be returned to pre-fire
condition or to standards set by the Refuge Manager. Section III.H contains specific
standards for rehabilitation.

Department of Interior policy states that fire suppression funds (subactivity 9261) can be
used for repair or rehabilitation of damage to lands, resources, and facilities directly
attributable to the wildland fire suppression effort or activities. Emergency Fire
Rehabilitation/Burned Area Emergency Rehabilitation (subactivity 9262) may be done "to
stabilize and prevent unacceptable resource degradation or to minimize threats to life or
property resulting from the fire." Non-emergency replacement of facilities and resources
damaged by wildland fire or the re-establishment of ecosystem structure and functions must
be budgeted and funded through normal procedures. Fuels management project rehabilitation
should be included in the fuel treatment project description and funding request. Specific
guidelines are in the fire management handbook.

I. Records. Reports. and Plan Updates.

Surveillance reports are available at AFS' zone dispatch office, and may be requested via fax.
Daily situation reports are available via the internet. Fire reports are completed by AFS and
sent to the Service Regional Fire Management Coordinator then entered into the Fire
Management Information System or sent to the refuge FMO for entry. AFS maintains a file
on all active fires in their zone dispatch center, and they are available for inspection at any
time by refuge staff.

The Service fire management handbook (USFWS 2000) states that individual fire reports,
annual narrative reports, fire weather records, records on vegetation, and records about fires
should be kept permanently on file at the refuge. An accomplishment report will be
completed each calendar year and sent to the regional Fire Management Coordinator.

All fires involving Type I and Type II Overhead Teams will be critiqued before
demobilization of the team. Critiques will be attended by key team members, representatives
from the refuge, representatives from AFS, and other individuals if warranted. Critiques on
other fires may be scheduled if warranted. The FWS fire management handbook should be
consulted to find other instances when a review will be conducted, e.g., escaped prescribed
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fire, or an incident that results in fatality, serious injury, or controversy involving another
agency.

The Refuge Fire Management Plan is updated periodically--at a minimum of every five
years. New information may be substituted (e.g., new fuels maps), or added as appendices.
Changes in policy and regulations (e.g., Departmental policy, new state air control
regulations) may prompt revision of certain parts of the plan.

The Annual Refuge Fire Management Plan is prepared annually by April 30 to allow for
adequate time for approval and review of individual prescribed burn plans prior to the fire
season. The Annual Plan includes the refuge dispatch plan, the refuge preparedness plan, and
individual prescribed burn plans.

Refuge maps of wildland fire management option designation are reviewed annually. Any

changes in management option designation are submitted to AFS by their deadline (usually
around March 15) to allow for timely incorporation into the master fire suppression atlas.

IV. AIR QUALITY AND SMOKE MANAGEMENT GUIDELINES.

Under some conditions, smoke from wildland fires may threaten human health. Policy states
that provisions of the Clean Air Act and the State Implementation Plan (SIP) for that Act
must be followed (621 FW 3.4) in relation to prescribed burns. In addition, the refuge is to
take "aggressive action to manage smoke from wildland fires to minimize impacts and
maintain air quality" (fire management handbook 2.3.1). No Class I airsheds are nearby.

The nearest nonattainment area (for carbon monoxide) is Fairbanks, which is at least 70 miles

from the refuge boundary.

Wildland fires can have a significant impact on air quality. Local residents have phoned or
submitted written complaints about discomfort caused by smoke, especially to the elderly. In
addition to local fires, smoke also enters the Yukon Flats area from fires in Siberia, Canada,
and other parts of Alaska (Barney and Berglund 1974). Smoke from large fires in the area
can reach down the Yukon River to Tanana and into Fairbanks.

Smoke concentrations are usually localized and quickly dispersed. However, extremely large
fires can affect air quality over a wide area, producing smoke that covers hundreds of square
miles and is several miles thick (Barney and Berglund 1974). In 1988, when several large
fires burned more than a million acres on the refuge, visibility at Fort Yukon was often less
than two miles during a several-week period. Also that year, residents of Beaver report that
their satellite phone link was interrupted because of dense smoke, cutting their link to the
outside world. Fires that develop convection columns take smoke higher into the
atmosphere, allowing smoke to be transported farther and dispersed better (Hawkes and

others 1990).
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Barney and Berglund (1974) found that from 1948 to 1963, there were 79 days with smoke
present in Fort Yukon (major fire years on the refuge during that period were 1950 and
1954). On 22% of those 79 days, visibility was less than one mile for at least part of the day.
Once smoke was present, there was a good likelihood of it persisting for up to eleven days.
Chances of having smoke were highest in July and August. Heaviest smoke concentrations
tended to be late evening or early morning.

A strategy that employs wildland fire and prescribed fire helps maintain air quality and
human health in the long term. Attempting to exclude fire actually results in fire "deferral"
(Stocks 1993). Attempted fire exclusion results in numerous mild and moderate intensity
fires being extinguished and some practically smoke-free years, but the nature of the fire
regime in the boreal forest guarantees that eventually suppression forces will be
overwhelmed. Control attempts will fail in the periodic severe fire years that usually occur
with high drought codes and outbreaks of numerous lightning fires. Fires that burn under
drier conditions consume more of the moss/duff layer and produce more emissions per unit
area than fires burning under more damp conditions (Kasischke and others 1995). A more
natural fire regime includes fires of all sizes and severities, and the smaller burns produce
less smoke, break up continuous spruce stands, and therefore help limit spread of potentially
larger, deeper-burning fires.

Smoke management guidelines are included in the prescribed fire management handbook.
Smoke management objectives should be included in all prescribed burn plans and fire
situation analyses for wildland fires. Established procedures for managing smoke will be
followed. Five steps for managing smoke listed in the Service's prescribed fire management
handbook are: plot the trajectory of the smoke plume, identify smoke sensitive areas,
identify critical targets, determine fuel type, and minimize risk. Health hazard complaints
will be documented and confirmed. Visibility will be used to measure smoke impact. '

Smoke management restrictions set by the Alaska Department of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>