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Executive Summary 
Within the Doyon Region of Interior Alaska, there are 2,647 pending, approved and 
certified Native allotment parcels currently under trust management status, covering 
256,629 acres.  The United States government is trustee of these allotted lands, and 
as such has management responsibilities on these lands, including the assurance 
that these lands and their resources are managed in perpetuity for the benefit of 
their Native Alaskan owners.  Tanana Chiefs Conference (TCC), a non-profit Native 
corporation serving 42 tribes in the Doyon Region, has assumed forest management 
responsibilities on most Native allotments within this region through an Indian Self 
Governance Compact agreement with the U.S. Government, along with several other 
tribal organizations in the region.  This document is a programmatic plan designed to 
guide TCC in fulfilling its trust responsibilities in providing forest management 
services to Native allotment owners within the Doyon Region, and has been prepared 
by the TCC Forestry Program, with support from the Bureau of Indian Affairs (BIA) 
Alaska Region Office and the BIA Branch of Forest Resource Planning.  Accompanying 
responsibilities associated with Native allotment wildland fire management and 
protection have been addressed in a Fire Management Plan completed by TCC in 
2002 and are not dealt with directly within the scope of this plan, although 
references to wildland fire issues and concerns are made throughout.  The National 
Environmental Policy Act (NEPA) has guided the development of this management 
document, which conforms to the spirit of NEPA.  Therefore, this document is the 
environmental assessment (EA) evaluating the proposed action of implementing 
forest management for Native allotments in the Doyon Region of Alaska. 
 
Part of TCC’s mission is to help allotment owners identify their goals and objectives 
for managing their forest resources.  While TCC is responsible for managing the 
patchwork of small parcels of land scattered across the region, each with their own 
goals and objectives, it also has underlying responsibilities to the Native peoples of 
the region and to the management of the land and natural resources across the 
landscape.  This plan represents an approach for managing allotments on a parcel by 
parcel basis while ensuring that these underlying responsibilities to the region and to 
its people are met.   
 
Highlights of the Plan: 

• Of the 2,647 individual allotment parcels currently in restricted trust status, 
inventory data indicates that 2,205, or 83%, have forested land cover. 

• 150,719 allotment acres are forested, of which 110,079 acres are considered 
“accessible”. 

• Total timber volume on all forested acreage is estimated to be 536 million board 
feet or 129 million cubic feet of wood across all subunits. 

• The State of Alaska Forest Resources & Practices Act regulations and riparian 
standards for Region III (Interior Alaska) and associated Best Management 
Practices provide a useful guideline for responsible conduct of forest management 
activities and forest road building. 

• Fish and game subsistence resources are extremely valuable to the economies 
and culture of rural Interior Alaska, and deserve utmost attention when 
implementing forest management activities in order to protect and enhance 
habitat and populations.   
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I. Introduction 

A. Purpose and Need 

The purpose of this document is to present a plan for the management of the forest 
resources of individually owned Indian trust allotments.  This plan provides general 
policy directives for forest management activities to ensure adherence to statutory 
and regulatory requirements protecting timber, fisheries, wildlife, cultural and other 
resources on allotments within the Doyon region of Interior Alaska.  These 
requirements arise primarily from the trust management responsibilities held by the 
U.S. government for these allotted lands, much of which has been assumed by 
Tanana Chiefs Conference (TCC) in the Doyon region through a Self Governance 
Compact.  Not only is the plan meant to assist with the fulfillment of trust 
management responsibilities, but federal regulations require the implementation of 
such a plan.  The purpose of the plan is to assist in the effective management of 
forest resources on Native allotments in the Doyon region; the need is dictated by 
trust management responsibilities assumed by Tanana Chiefs Conference and the 
federal regulations accompanying these responsibilities.  
  
Within the constraints imposed by the statutes and regulations, the decisions 
affecting Native allotments are at the discretion of allotment owners and heirs.  This 
plan applies to over two thousand individual Native allotment parcels and thousands 
of owners of those parcels.  As a result, it is beyond the scope of this plan to 
precisely define the desired actions and their locations to accomplish the 
management goals and objectives of the allotment owners.  Rather, the plan 
attempts to present a series of Best Management Practices (BMP’s) and alternatives 
to implementation, which are intended to help individual allotment owners make 
informed decisions about the management options that best meet their goals.  These 
specifications are designed to provide appropriate management options to forest 
managers, project crew supervisors and others and assist in the formation of 
performance measures utilized in the operation of trust forestry programs.  The plan 
can also serve as an educational tool for forest management practices for allotment 
owners and heirs, interested tribal governments, tribal members, interested 
members of the public, and regulatory agencies. 
 
Similar plans developed elsewhere in Alaska have incorporated aspects of forest and 
wildland fire management in the same document.  In the Doyon region, a regional 
wildfire management plan for Native allotments was implemented by the BIA and 
TCC Forestry in 2002, so the intent of this document is not to address wildland fire 
management issues directly, but instead will reference the fire management plan 
whenever possible or appropriate.  Forest management and fire management are 
linked and integrated with each other to a large degree and some duplication will be 
unavoidable, but wherever possible, it is the intention of this plan to complement, 
and not duplicate, the content of the wildfire management plan 
 
The development of this management document has been guided by the National 
Environmental Policy Act (NEPA) and conforms to the spirit of NEPA.  In addition to 
serving as a Forest Management Plan, this document also serves as an 
Environmental Assessment required by NEPA.  The Environmental Assessment (EA) 
component of this plan is, as a result, a programmatic EA that can be referenced by 
NEPA documents required by individual specific proposed actions that may occur 
within the scope of this plan.  Such “tiering” of environmental documents is  
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Figure 1.   Regions as defined by ANCSA and associated Native regional corporations. 
 
 
encouraged by Federal regulations (40 CFR 1502.20) to help reduce repetitive 
documentation and discussions of the same issues.  The EA represented by this plan 
is not meant to replace NEPA documentation required for site-specific management 
activities, but can be used to simplify the process of preparing required NEPA 
documentation through this tiering. 
 
It is recommended that a periodic review of this document occur at a minimum 
interval of 10 years.  This review could minimally include an updating of pertinent 
information, especially forest inventory information. 
 

B.The Region 

The boundary of the TCC service area, hereafter referred to as the TCC Region, 
corresponds to the boundary of the region defined by the Alaska Native Claims 
Settlement Act of 1971 (ANCSA) within which the Doyon, Ltd. Regional Native 
Corporation was authorized to make its land selections (Figure 1).  Native allotments 
within this region are under the jurisdiction of the Bureau of Indian Affairs (BIA) 
Alaska Regional Office.   Native allotments administered by the BIA Alaska Regional 
Office are “restricted” lands because the titles to these parcels are held by individual 
Alaska Natives.  The restrictions are against alienation and taxation.  For all other 
purposes, Native allotments are managed by the U.S.  Federal Government as “trust” 
Indian lands.  Within this context, these lands assigned to individuals are referred to 
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as individually owned Native allotments, and the individual owners are referred to as 
allottees.  The BIA, for the purposes of Native allotment forest management, refers 
to the region as the “Doyon Management Unit”.   
 

C. Goals and Objectives 

As mentioned previously, forest management activities on Native allotments are 
primarily driven by the goals and objectives of individual allotment owners and/or 
their heirs.  The opinions of allotment owners and interested tribal members were 
solicited by direct mailing of a scoping letter to tribal councils (Appendix A).  These 
solicitations and past experiences with forest management activities by TCC Forestry 
throughout the State identified a number of common allottee goals and objectives, 
including:  

• To prevent unauthorized access and trespass; 
• To generate income for the allotment owners and heirs; 
• To produce forest products, including sawtimber and houselog quality logs 

and fuelwood; 
• To maintain and/or improve health of residual forest and reestablish a well 

stocked free to grow stand after harvest; 
• To prevent property damage from uncontrolled wildland fire; and 
• To maintain wildlife use of the area. 
 

D. Authority 

The requirement for management planning on Indian trust lands is certified under 
Title 25 U.S. Code of Federal Regulations Part 163, “General Forestry Regulations”.  
The regulations state that an “appropriate forest management plan shall be prepared 
and revised as needed for all Indian forest lands” (163.11 (a)).  Additional references 
pertaining to the general authority of requirements presented in this document, are 
derived primarily from the following sources, some of which also contain references 
to other pertinent statutes and policy documents: 

• Title 25 of the United States Code of Federal Regulations (25 CFR), Part 163 – 
General Forestry Regulations for BIA 

• Indian Self-Determination and Education Assistance Act (P.L. 93-638) as 
amended 

• Tribal Self-Governance Act of 1994 (P.L. 103-413) 
• National Indian Forest Resources Management Act of 1990 (P.L. 101-630) 
• BIA Forestry Manual (53 IAM), and Indian Affairs Manual, Part 90, Wildland 

Fire Management 
• Federal Wildland Fire Management Policy and Program Review, December 18, 

1995 
• BIA NEPA Handbook 
• BIA Alaska Regional Office NEPA Handbook 
• Department of Interior Manual 516 DM, Chapter 10; NEPA compliance of BIA 

activities and programs. 
• BIA Manual 59 IAM, Chapter 3; Statutory authorities, roles and 

responsibilities for BIA NEPA compliance. 
 
The processes and actions described in this document apply to TCC Forestry Program 
activities.  They are meant to comply with the Bureau of Indian Affairs Alaska 
Regional Office management practices but serve as a reference to provide further 
guidance under Federal oversight.  
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II. Description of the Affected Environment  

A. Regional Setting 

The Doyon region as defined through ANCSA legislation comprises over 201,000 
square miles in Interior Alaska.  The region itself can be said to roughly approximate 
Interior Alaska itself, that vast part of Alaska bounded by the Alaska Range on the 
south, the Brooks Range on the North, the Canadian border on the east, and the 
mountains just east of Norton Sound on the west.  It contains mountainous upland 
areas between broad lowland plains drained by several major river systems.  The 
region is dominated, both geographically and culturally, by several major river 
systems, especially the Yukon River, which flows for over 1,000 miles across the 
region from roughly east to west.  Elevations range from over 20,000 feet on Denali 
(Mt. Mckinley) in the Alaska Range, North America’s highest peak, to just above sea 
level on the lower rivers.  The region is extensively covered by boreal forest. 
 
There are 40-some communities in the region, most of them small rural villages 
along the river systems.  Some of the rural villages, mostly in the Tanana Valley in 
the southeast portion of the region, are accessed by the contiguous highway system 
connecting them to the larger urban communities of Fairbanks and Anchorage.  Most 
of the rural communities, however, are accessed primarily by river or air.  The 
largest community, and the location of the offices of TCC, is the city of Fairbanks 
(Figure 2). 
 
Most of the small rural communities are also home to individual federally recognized 
tribes with local governing tribal councils.  These tribal communities are also 
sometimes referred to as “Native villages”, and the terms “village” and “tribe” are 
commonly used interchangeably.  The tribes are identified culturally as Athabascan, 
with a number of major groupings occurring subregionally.  Tanana Chiefs 
Conference itself is a non-profit tribal organization created to provide services to the 
tribes in the region, and is governed by delegates from 41 tribes in the region. 
 

B. Description of Allotted Trust Lands 

1. Historical Perspective 

The Native Allotment Act of May 17, 1906 authorized the Secretary of the Interior to 
provide up to 160 acres of land to individual Alaska Natives.  Few qualified 
individuals applied for the land until the late 1960’s.  During this time period, upon 
the onset of the Alaska Native Claims Settlement Act (ANCSA), Native organizations 
began to spread the word that passage of ANCSA would repeal the allotment act and 
thus effectively end the opportunity of obtaining an individual “Indian homestead”.  
As a result of the dissemination of this information, thousands of filings were made 
in advance of the December 18, 1971 passage of ANCSA.  Due to the sheer number 
of applications presented to the Bureau of Land Management (the agency in charge 
of adjudication), a large backlog of cases resulted and many of these cases still 
remain unresolved.  To comply with section 14 (h) (6) of ANCSA, allotment 
applications were advanced when a cadastral survey was requested.  A certificate of 
allotment, however, is not issued until the survey is approved and the final 
adjudication and site inspection is performed.  Upon certification, the final parcel 
location may change.  The BLM retains responsibilities for management of Native  
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Figure 2.   Native Communities in the TCC Region 
 
 
 
allotments until certification, at which time the federal trust management 
responsibilities are transferred to the BIA. 
 
Although the passage of ANCSA in 1971 preempted the opportunity for individual 
Native Alaskans to apply for Native allotments, exceptions have occurred through 
court cases and other circumstances.  The most notable of these is a program 
created in the late 1990’s allowing Native veterans to submit allotment applications, 
allowing a number of allotment parcels to appear in the system at a date much later 
than most of the other applications. 
 

2. Allotment Trust Status 

Many things can happen to interfere with and prolong the process of allotment 
certification.  Applications and parcels can be rejected or relinquished, only to 
surface again years later.  Various court cases have served to have allotment 
applications reinstated.  Programs have been instituted allowing Native military 
veterans to apply for allotment parcels years after the 1971 deadline.  Allotment 
processing has taken many years to complete, and any information concerning 
allotments has been a moving target through that process.  Records indicate that for 
parcels managed by TCC within the TCC Region, about 83% of the parcels have been 
certified. 
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After certification, an allotment’s trust restrictions can be removed through sale of all 
or a portion of an allotment to a non-Native individual, a gift deed transaction to a 
non-Native individual, or voluntary removal of trust restrictions by the allotment 
owners.  If this occurs, the land is considered to be in fee-simple private ownership 
with no federal trust responsibilities, and is outside the scope of this plan.  Records 
indicate that this has occurred on 131 parcels managed by TCC; 41 parcels with just 
portions removed, and 89 entire parcels. 
 

3. General Location 

The extensive river systems that wind across Interior Alaska have long defined major 
travel routes and access and are often the location of concentrations of resources 
used traditionally for subsistence.  As a result, it is not surprising that the majority of 
Native allotment parcels are found along or near the major rivers corridors defined 
by the Yukon, Kuskokwim, Koyukuk, and Tanana rivers and their tributaries.  Parcels 
are often further concentrated near villages, which are usually located on the same 
river systems.  Some parcels are located in remote locations not near rivers or 
villages, reflecting traditional use of resources across the landscape.  Boreal forest is 
a dominant land cover type throughout Interior Alaska, and the tendency for 
allotments to be selected on relatively productive land results in most allotment 
parcels in the region being forested.   
 

4. Allotment Parcels and Acreages 

Native allotments consist of approximately 1.2 million acres of land held in trust by 
the Federal Government throughout Alaska.  Of this total, about 760,000 acres are 
currently under self-governance compact agreements between Alaska tribes and the 
United States Government for the provision of forest management services, formerly 
the responsibility of the Alaska Regional Office (ARO) of the BIA.  According to data 
from BLM, TCC, and BIA current as of April, 2011, within the TCC Region there are 
1,811 pending, approved and certified Native allotments.  Because each allotment 
application may consist of as many as four parcels, there are a total of 2,741 
individual allotment parcels.  Of these, there are 2,647 parcels that remain 
completely or partially in restricted trust status.  The total area of these trust lands is 
256,629 acres.   
 

5. Allotment Forest Management Responsibilities 

Through a series self-governance compact agreements between Alaska tribes and 
the United States Government and Memoranda of Agreement (MOA) between tribal 
organizations, responsibility for forest management is held by a number of entities in 
the TCC Region, including TCC, the villages of Tanana, Fort Yukon, and Northway, 
and the BIA.  On those parcels where forest management responsibilities have been 
assumed by one of the tribal organizations, the BIA still has legal responsibility for 
forest management activities on Native forest land.  Within the TCC Region, when 
responsibilities have been assumed by an individual tribe, the parcels that fall under 
an individual tribe’s jurisdiction are determined by the village affiliation or residency 
of the original allotment applicant and not by any specific geographic designation.  
As a result, the location of the parcels serviced by different organizations is not  
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Figure 3.  Forest Management Subunits for the TCC Region. 
 
 
 
easily geographically defined, but instead is tracked through databases and other 
information sources.  The situation is further complicated by the occasional 
renegotiation of the compact agreements and MOAs, sometimes resulting in the 
shifting of management responsibilities from one entity to another.   
 
Although TCC retains forest management responsibilities on most, but not all, Native 
allotment parcels in the TCC Region, the remainder of this plan document does not 
attempt to make the distinction between parcels managed by one entity to those 
administered by another.  Among the entities responsible for forest management on 
Native allotments in the TCC Region, with the exception of the BIA (which retains 
overall jurisdiction over forest management actvities), TCC is the only organization 
that has a functional forestry program that has had the capability to administer 
forest management activities in the past, such as timber sales, reforestation 
projects, forest development projects, and forest inventory projects.  
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Table 1.  Native allotment trust parcels and acres by Forestry Service Provider and 
Forest Management Unit. 

 
 Forestry Service Provider, Trust parcels/acreages  
Management  
Unit 

BIA Fort 
Yukon 

Northway Tanana TCC Totals 

Delta  2 
160 

88 
8,764 

 222 
13,947 

312 
22,871 

Fairbanks    11 
1,352 

270 
22,218 

281 
23,571 

Kanuti     160 
10,963 

160 
10,963 

Koyukuk     215 
20,776 

215 
20,776 

McGrath     129 
12,822 

129 
12,822 

Melozitna    8 
611 

246 
29,441 

254 
30,052 

Middle Yukon     414 
44,171 

414 
44,171 

Upper Yukon 107 
13,357 

269 
28,783 

 116 
12,861 

390 
36,401 

882 
91,402 

Totals: 107 
13,357 

271 
28,943 

88 
8,764 

135 
14,824 

2,046 
190,739 

2,647 
256,629 

 
 
 

6. Forest Management Subunits 

In the 1980s, forestry staff at TCC and the BIA agreed to a subdivision of the TCC 
Region into a series of Management Subunits for the purpose of collecting and 
reporting forest inventory data and summarizing forest resources on a subregional 
basis.  As a result, the region is split into 8 Management Subunits (Figure 3).  The 
locations of the Subunits are roughly based on major drainage areas (Upper Yukon, 
Upper Tanana, etc.), and have no relationship with the determination of which 
organization provides forestry management services to which parcels.  Table 1 lists 
the subunits and the number of allotment parcels and allotment acres in each, in 
addition to summarizing trust parcels and acreages by Forestry Service Provider. 
 

C. Land Ownership  

Adjacent landowners to Native allotments in the TCC Region include ANCSA village 
and regional corporations, the State of Alaska, and the U.S. Federal Government 
(Table 2, Figure 4).  A total of 129,207,234 acres of land lie within the boundaries of 
the TCC Region.  Half of that area, or about 64.5 million acres is in various forms of 
Federal ownership.  46.7 million acres, or about 36% of the region, is owned by the 
State of Alaska.  17.1 million acres, or about 13% of the region, is selected by or 
conveyed to Native Corporations by authority of the Alaska Native Claims Settlement 
Act (ANCSA), or has been retained in tribal management in one of two tribal reserves 
(Venetie/Arctic Village and Tetlin).  Of particular interest is that nearly half (1,138) of 
the allotment parcels in the region are adjacent to conveyed village corporation 
lands.  Municipal and private lands comprise less than 0.4% of the region, and tend 
to be concentrated in urban areas away from most of the allotted land.  Native 
allotments themselves only make up about 0.2% of the land area of the region. 
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 Figure 4.  Land Status of the TCC Region. 
 
 
 
 
Table 2.  Acreages and # adjacent Native allotment parcels by land status in the TCC 

Region. 
 
Land Status Million Acres % Area Adj. NA parcels 
ANCSA Corp. and Tribal    
 ANCSA–Reg. Corp. Conv. 7.0 5.4 309 
 ANCSA–Village Corp. Conv. 4.6 3.6 1,138 
 Native - Other 5.6 4.3 434 
Federal    
 BLM 19.9 15.4 128 
 USFWS 31.5 24.4 517 
 NPS 11.3 8.7 21 
 Military 1.8 1.4 18 
State of Alaska    
 State of Alaska 46.7 36.1 605 
Other    
 Municipal 0.1 0.07 3 
 Private 0.4 0.3 69 
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When considering land status and forest management in the TCC Region, the 
presence of the Tanana Valley State Forest (TVSF) is of particular interest.  The TVSF 
consists of about 1.8 million acres of State land in the Tanana Valley designated to 
be managed as forest land by the State of Alaska, Department of Natural Resources, 
Division of Forestry.  Management of the TVSF includes managing the forest for 
production of forest products, including timber resources, and provides a resource 
base for a small but stable forest products industry in the Tanana Valley.  About 200 
Native allotment parcels are adjacent to or near holdings of the TVSF.  Forest 
management activities and the access created to implement them on the TVSF in the 
vicinity of Native allotments occasionally presents opportunities to Native allotment 
owners for conducting activities on their own parcels that would not normally be 
economically feasible on their own.  In the past, such situations have resulted in a 
number of timber sales on Native allotment parcels that would otherwise not have 
occurred. 
 

D.Land Use 

Rural residents of the TCC Region have traditionally engaged in a subsistence 
economy based on hunting, fishing, trapping, and gathering activities that provide 
much of the food needs of the residents and some seasonal employment.  Much of 
the current land use on Native allotments is based on these activities and occurs in 
relatively short time periods.  Permanent residences are also present on some 
allotments and are generally located near settlements.  Woodcutting occurs on some 
allotment parcels, mostly for personal fuelwood and houselogs, and occasionally as a 
source of material for small local sawmills.  A small amount of industrial logging 
resulting from a handful of timber sales has occurred on parcels in the Tanana 
Valley, mostly near Nenana and Fairbanks. 
 
Some historic land uses in the region could have impacted Native allotments in the 
past.  The extensive use of fuelwood for powering steamships along the major rivers 
during the first half of the 20th century resulted in massive amounts of wood 
harvesting occurring along the rivers, some of which would have occurred on lands 
ultimately selected as Native allotment parcels.  Mining activities were an important 
component of the economy in rural Interior Alaska through the same time frame, 
and would have also generated local demand for wood products that may have 
resulted in harvesting on Native allotment parcels.  Mining is less prevalent now, 
with the exception of a handful of large industrial mines in the region such as the 
Fort Knox and Pogo gold mines in the Tanana Valley.  Very little mining activity is 
known to have occurred directly on Native allotment parcels, with the exception of 
gravel leases on a handful of parcels located on the highway system.  Some 
agriculture has been attempted at various communities in the region both currently 
and in the past, but very little, if any, agriculture is known to have occurred on 
Native allotment parcels. 
 
Activities by the U.S. military in years past produced some impacts on Native 
allotments in the region, including hazardous waste sites.  During the middle 20th 
century the U.S. government responded to events relating to World War II and the 
following Cold War era by a rapid build-up of defense infrastructure in Interior 
Alaska.  Defense construction projects began during the late 1930s with 
development of Army air fields in strategic locations around villages and the city of 
Fairbanks.  Additional air fields were built in several remote villages throughout the  
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Table 3.  Temperature and precipitation records at selected locations in the TCC 
Region, researched from 
http://climate.gi.alaska.edu/Climate/Location/Interior/index.html. 

 
 
 
 
 
 
 
 
 
 
 

 
 
Location 

Extreme 
temps 
(°F) 

July mean 
temps 
(°F) 

Jan. mean 
temps 
(°F) 

 
Annual 
precip.  
(in.) 

 
Annual 

Snowfall 
(in.) High Low High  Low High  Low 

Fairbanks 96 -62 73.0 51.9 -0.3 -19.0 10.34 68.0 
McGrath 90 -75 69.7 49.8 2.3 -15.6 17.51 98.3 
Galena 92 -70 68.7 52.2 -0.6 -16.4 13.03 69.7 
Tok 96 -71 73.8 44.9 -5.5 -22.3   8.60 33.1 
Bettles 93 -70 70.8 49.5 -3.1 -19.2 13.97 87.6 

 
 
 
war period to support the exchange of military planes to allies in Europe.  At this 
same time, the construction of the Alaska Highway through Canada connected Alaska 
with the continental U.S. for the first time.  Several new air fields along the highway 
route were serviced by a small diameter petroleum line and telecommunication 
system.  During the 1950s a large diameter pipeline brought a variety of petroleum 
products to support military bases in the region.  The end of World War II signaled 
an end of the useful life of many of the airfields and most of them were abandoned 
shortly thereafter.  The large air fields and pipelines brought a one-way shipment of 
manufactures industrial goods from the mid-continental states and that era left a 
hazardous waste liability to areas of rural Alaska.  Long after the abandonment of 
those military sites, the Native allotment program resulted in the transfer of lands to 
individual Indians and some of the allotment parcels contain open dumps of garrison 
and motor pool waste.  In the last two decades, the Army Corps of Engineers has 
initiated contaminated sites investigations and assessments at some of those sites.  
Several studies have documented numerous Native allotment parcels affected by the 
former military dumping activities in the TCC Region. 
 

E. Climate 

The climate across the TCC Region is strongly characterized by continental 
influences, with relatively dry precipitation regimes and great temperature extremes.  
Summary temperature and precipitation data is shown in Table 3 for several 
locations in the region.  These continental influences, as shown by the mean 
precipitation figures for Fairbanks and Tok, are expressed somewhat stronger in the 
eastern portions of the region.  All locations are characterized by relatively warm, 
short summers and long, cold winters, with a large proportion of the precipitation 
occurring as snow that persists on the ground through the winter months. 
 

1. Climate Change 

When considering the climate of the TCC Region, the highest degree of uncertainty 
arises from recent reports and research indicating climate change, both in the region 
and globally (Chapin et al., 2010).  Climatic change is nothing new – geologic and 
paleontologic evidence indicates that the climate is constantly changing – but the 
rate and magnitude of current change has caused many scientists to suspect that 
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something unusual is underway, with human impacts on global systems as a prime 
culprit.  Evidence cited as indicators of rapid climate change include increasing 
temperatures, areas of melting permafrost, reduced glacial mass, perceived drought 
stress on boreal forests, lengthened growing seasons, and other observed 
phenomena.  Possible short- and long-term effects of such change could include tree 
species composition shifts, changes in the disturbance regimes associated with 
wildfires and forest insects, and the increase or decrease of forested areas.  Effects 
on forest management are potentially both reactive and proactive, with some 
strategies aimed at adapting to new or future climatic conditions, and others 
resulting from possible mitigation requirements or opportunities such as the 
possibility of engaging in carbon markets.  Although changes appear obvious, the 
severity and timing of climate change and its effect on forest management activities 
remains highly speculative.  
 

F. Air Quality  

1. Regional Haze 

Due to remote locations, lack of industrialized development, and relatively low 
population densities, air quality across the TCC Region is generally considered 
pristine when compared to lower 48 environments.  However, “regional haze” 
resulting from particulate pollution is still a concern of the U.S. Environmental 
Protection Administration (EPA), which has a rule requiring States to develop long-
term plans to reduce pollutant emissions contributing to regional haze in “Class I” 
areas (State of Alaska, DEC, 2011).  The only Class I area in the TCC Region is 
Denali National Park.  In order to comply with this rule, steps may be taken by the 
State of Alaska Department of Environmental Conservation (DEC) to reduce or 
regulate activities that may contribute to particulate pollution.  Forest management 
activities that could be directly affected include prescribed burning for the purpose of 
site preparation, slash reduction, or fuels reduction.  
 
The particulate pollution that contributes to regional haze often originates very far 
away, outside Alaska.  Temporary but substantial contributions to particulate 
pollution also occur during the wildfire season, when large wildfires in Alaska’s boreal 
forest and elsewhere pump massive amounts of particulates into the atmosphere, 
sometimes producing poor visibility and hazardous health conditions over a wide 
area.  This is a natural and frequent occurrence, although some control can be 
applied to wildfires through fire suppression activities.  The circumstances and 
policies concerning fire management activities in Interior Alaska are beyond the 
scope of this document, but are covered more thoroughly in a Native Allotment Fire 
Management Plan developed for the TCC Region (TCC, 2002). 
 

2. Local Concerns 

Despite the relatively pristine nature of air quality in the TCC Region, local air quality 
problems can arise in urban areas and around settlements in the winter during 
periods of cold weather.  Temperature inversions cause poor atmospheric dispersal 
conditions, resulting in pollutants from heating appliances and vehicles being trapped 
in concentrations high enough to produce human health concerns.  Past efforts at 
monitoring and regulation in Fairbanks were focused on carbon monoxide as a 
primary concern, but recent concern over fine particulates has caused regulatory 
agencies to take steps to regulate pollution sources for particulates.  The burning of 
any fuel will produce these particulates, but the burning of wood as a heat source 
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has received much attention.  This is happening at the same time that increased 
fossil fuel costs are causing much more attention to be paid to using woody biomass 
as an energy source.  Particulate production from wood burning can be mitigated by 
ensuring that properly used modern appliances burning well-seasoned fuel is used.  
In any case, attempts to regulate particulate pollution will need to be balanced 
against the increased use of woody biomass as an energy source. 
 

G. Cultural Resources 

Cultural resources include historic and contemporary land-use patterns for cultural 
activities such as collecting, gathering, hunting subsistence resources, ceremonial 
uses in cultural contexts, and for short or long-term places of habitation. These 
resources also include archaeological and historical remains of past human activity 
deemed significant and include objects, structures, buildings, sites, districts and 
traditional cultural places. Unlike European and Asian countries where written 
language has recorded history for thousands of years, written Native history in 
Alaska goes back only a little over 100 years. Archeological sites in Interior Alaska 
have preserved over 12,000 years of human history and are some of the earliest 
evidence of human occupation in North America. Substantial ethnographic place-
names are documented for different linguistic and cultural regions of Interior Alaska. 
 
The principal villages of Athabascan tribes in the Tanana Chiefs Conference region 
can be found along the banks and terraces of the major rivers and their tributaries, 
and around the shoreline of enclosed lake basins. During the summer months 
families would disperse to their fishing sites along river waterways or shorelines of 
lakes. During fall, families would move to hunting grounds where caribou fence 
entrapment systems were established. Winter camps were often placed around lakes 
or headwaters of freshwater streams where fish could be harvested. The subsistence 
pattern for large mammals and fishing dependency extends back to the initial 
peopling of the region.  
 
There are several broad traditions or regional variants to the culture history of 
Interior Alaska. The Paleoindian, Chindadn and Nenana complexes were the initial 
period of colonization beginning around 11,800 years ago, each having a distinctive 
projectile point style. The subsequent culture was the Denali complex in which 
microblade technology was pervasive, dating roughly between 10,500 to 8,500 years 
ago. The Denali complex was succeeded by a middle Holocene Northern Archaic 
period during which a hallmark side-notched projectile point was commonly used in 
some areas of the Interior. Following the Northern Archaic period, microblades 
become more common once again in the archaeological record and this successive 
period is labeled the Late Denali. The past 1,500 years is termed the Athabascan 
period, based on a wide variety of projectile point styles and bone and stone tool 
technologies showing continuity. These cultural traditions have been redefined as 
more archaeological data becomes available for the region. 
 
Administratively, the Native allotment lands in Alaska are managed under a 
programmatic agreement the BIA Regional Archeology authorized in 2002 with the 
State Historic Preservation Officer and the Advisory Council on Historic Preservation 
that specifies procedures for National Historic Preservation Act, Section 106 
compliance. The TCC Real Estate Services program works cooperatively with the 
Forestry program to carryout Section 106 compliance on forest projects. The TCC  
  

13 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 



 

 
Figure 5.  Major Rivers and Wild and Scenic Rivers in the TCC Region. 
 
 
Archaeology Program has developed region-wide prehistoric and historic research 
designs in consultation with the State Historic Preservation Officer (SHPO) to apply 
to any adverse effect to historic properties in the region. This approach facilitates 
SHPO consultation and the resolution of adverse effects on historic properties for 
Section 106 compliance.  
 

H. Water Resources 

Surface water resources in the TCC Region consist of the upper reaches of the 
Kuskokwim River, over 1,000 miles of the Yukon River, tributary rivers and streams, 
and innumerable lakes.  Major navigable tributaries of the Yukon River within the 
region include the Innoko River, Koyukuk River, Tanana River, and Porcupine River 
(Figure 5).  These major rivers have traditionally been used as transportation routes 
across the region, provide habitat for fish and wildlife species important for  
subsistence and other uses, and by their presence play a key part in defining the 
character of Interior Alaska.  Nearly half (49%) of the Native allotment acreage in 
the region is within 2 miles of the centerline of one of these major rivers, although 
that area constitutes only 5% of the area of the region as a whole. 
 
The State of Alaska owns the beds of all navigable waterways within the state.  The 
question of navigability can sometimes be difficult to answer without definitive legal 
opinions.  In its simplest form, navigability is defined as the ability to traverse a 
particular waterway by, at a minimum, a canoe or raft.  For many portions of the 
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State, where onsite determinations have not been made, topographic maps are used 
to determine navigability.  Rivers that are wide enough to have two lines on 
1:63,360 scale topographic maps (about 70 feet wide), or streams depicted with 
single lines that are at least 10 miles in length, not excessively meandered and have 
gradients of significantly less than 50 feet per mile are deemed navigable.  Lakes 
directly connected to navigable waterways or accessible by short portages are also 
deemed potentially navigable.  They are considered interconnected waterways.  
Lakes that are not connected are deemed navigable if they are at least 1 ½ miles 
long. 
 
Boundaries of Native allotments typically do not include these water bodies.  When a 
survey is conducted, property corners are set back from the water’s edge as 
meander corners.  The property line then connects these corners as a meander line.  
The allotment locations as depicted from the Bureau of Land Management’s (BLM) 
database were developed by digitizing geo-referenced images of BLM’s Master Title 
Plats (MTPs) or by direct entry of survey data.  Due to inaccuracies of registration 
between the MTPs, survey data,  and the topographic maps, allotments as mapped 
may appear to include these water bodies.   
 
The National Wild and Scenic Rivers Act, passed in 1968, serves to preserve rivers 
with outstanding natural, cultural, and recreational values in a free-flowing condition.  
In Alaska, 25 rivers have been selected to be part of the Wild and Scenic Rivers 
System, 16 of which are at least partly within the TCC Region.  These include 
portions of the Alatna River, Beaver Creek, Birch Creek, Charley River, Delta River, 
Fortymile River, John River, Ivishak River, Kobuk River, Koyukuk River North Fork, 
Nowitna River, Selawik, Sheenjek River, Tinayguk River, Unalakleet River, and Wind 
River (Figure 5).  These Wild and Scenic Rivers are managed by a number of federal 
agencies, including BLM, USFWS, and NPS.  Depending on allotment owner 
objectives, management of Native allotment parcels in these Wild and Scenic River 
corridors may be in conflict with management objectives of the Federal agencies 
responsible for management of the Wild and Scenic Rivers.  However, there are only 
41 parcels consisting 4,094 acres, or about 1.6% of total allotment acres in the 
region, within 2 miles of the Wild and Scenic Rivers in the region. 
 

I. Soil Resources 

Soil quality has a direct influence on the health of people, plants and animals.  
Productive forest land can be directly attributed to various soil characteristics such as 
the amount of organic material, drainage, and presence or absence of underlying 
permafrost.  Soil characteristics are determined by five interrelated factors:  (1) 
parent material, (2) climate, (3) plants and animals, (4) topography, and (5) time, 
(Selkregg, 1976). 
 
The process of soil identification is an important step in determining areas of 
productive forest land.  Various levels of site productivity can be correlated to 
individual soil types.  Detailed soil surveys usually contain estimates of soil 
productivity.  Through these estimates, assumptions about productivity in timber 
stands not yet visited on the ground can be made, or in areas not currently stocked 
with timber, such as recently burned areas.  
 
Soils for the entire State and the TCC Region are described and mapped at a scale of 
1:1,000,000 in the report Exploratory Soil Survey of Alaska (Rieger et al. 1979).  
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These soil classifications are of a general nature that contain multiple soil types and 
are classified at the subgroup level of the soil taxonomic soil classification system.  
Soils in the TCC Region are formed from a variety of parent materials, including 
glacial loess deposits, alluvial and glacial tills, and fluvial deposits.  Soils with 
relatively poor development such as entisols and inceptisols are common, as are 
characteristics such as high moisture regimes and cold temperature regimes.  
Discontinuous permafrost is common, with ice near the soil surface common on 
north-facing slopes, flat benches and depressions filled with organic material.  The 
relatively cool and moist conditions commonly found often lead to the development 
of organic soils.  The intensity and frequency of wildfires influences soil conditions on 
a site at any given time through effects on the presence or absence of organic 
material and depth to permafrost.   
 
Table 4 summarizes the soil subgroups and associated features most commonly 
found in the TCC Region, and summarizes management limitations.  Principal 
characteristics of these soil subgroups are, in order of occurrence in the TCC Region: 

• Histic Pergelic Cryaquepts —Poorly drained soils with peaty surface layer and 
shallow permafrost table.  These soils exist on broad alluvial plains, meander 
scars and in depressional areas on outwash plains.  These soils consist of 
moderately deep to deep loamy colluvium or loess over a gravelly and stony 
substrate.  The predominate vegetation on these soils is mainly sedge 
tussocks, low growing shrubs, moss and some black spruce and tamarack.  
These soils are often present on land classified as non-forest.  Due to the 
presence of permafrost, these soils are generally not suitable for agriculture 
and forestry uses.  

• Typic cryochrepts – Soils typified by small or moderate amounts of organic 
material, occurring principally on well-drained forest sites dominated by white 
spruce, paper birch, and quaking aspen.  In the southern portions of the 
region these soils are found below 2,000 feet on all aspects except north, but 
this narrows down to solely south-facing slopes at lower elevations in the 
northern portions of the region.  

• Pergelic Cryaquepts – Similar to the Histic Pergelic cryaquepts described 
above, but with somewhat longer periods when the soil is not saturated, with 
permafrost present, but lacking the thick accumulations of organic material 
on the surface.  In Interior Alaska, found mostly on alluvial plains, glacial 
moraines, or over outcrops of coarse-grained rock. 

• Pergelic Cryofibrist - Fibrous organic soils in shallow depressions in lowland 
areas, often on flood plains.  These soils consist of thick deposits of very 
strongly acid moss peat, commonly with layers of fibrous sedge peat in the 
lower part and are underlain by permafrost at depths of 5 to 30 inches.  The 
predominate vegetation on these soils are grasses, sedges and moss, black 
spruce and tamarack.  

• Typic Cryofluvents - Well drained soils consisting of stratified silt loam and 
fine sand.  The texture can be quite uniform to a great depth.  Permafrost 
may occur at depths greater than 5 feet, but is generally absent.  These soils 
exist quite close to the active floodplain of river and streams, often on natural 
levees along the major rivers.  The predominate vegetation on these soils are 
white spruce, birch, aspen, balsam poplar and willows. 
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Table 4.  Limitations affecting selected land uses of dominant soil types in the TCC 
Region. 

 
 
Soil Limitation Rating 

SOIL 
ASSOCIATION 

LAND USE 
% of TCC 
Region 

Comm. 
Forestry 

Comm.Agri
culture 

Light 
Construction 

Off Road 
Traffic 

Road 
Location 

Histic 
Pergelic 
Cryaquepts 

34% Very Severe 
5 

Severe 
5,8 

Severe 
5,8 

Severe 
5 

Very Severe 
5,8 

Typic 
Cryochrepts 

13% Moderate  
13 

Moderate  
13 

Slight Moderate Slight 

Pergelic 
Cryaquepts 

9% Very Severe 
5,10,3 

Very Severe 
2 

Severe 
5,8 

Severe 
5 

Severe 
5,8 

Pergelic 
Cryofibrist 

6% Very Severe 
2,5 

Very Severe  
5,9 

Very Severe 
5,8 

Very Severe 
5,12 

Very Severe 
8,9 

Typic 
Cryofluvents 

4% Slight 
 

Moderate 
6,16 

Moderate to 
Severe 6 

Slight 
 

Moderate 
6 

Pergelic 
Cryochrepts 

3% Severe  
3 

Severe  
3  

Severe 3 Severe 3 Severe 3 

Aeric 
Cryaquepts 

3% Slight Slight Slight Moderate Slight 

 
Soil Features Affecting Selected Uses 

 

(1) Short frost-free period 
(2) Low soil temperatures throughout 

growing season 
(3) Steep slopes or rough terrain 
(4) Soil blowing hazard 
(5) Wetness (high or fluctuating water 

table, seepage) 
(6) Flooding hazard 
(7) Highly erodible soils 
(8) Permafrost (perennially frozen 

ground) 
(9) Peat materials 

(10) Coarse fragments (stones 
boulders) 

(11) Shallow depth to bedrock 
(12) Low bearing strength 
(13) Droughtiness 
(14) Dusty when dry, soft or slippery 

when wet 
(15) Thermokarst pitting (melting of 

large underground ice masses 
resulting in the formation of 
steep walled pits 

(16) Complex soil pattern (stream 
scars) 

(17) Loose unstable sand 
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Figure 6.  Detailed NRCS Soil Surveys in the TCC Region. 
 
 
 

• Pergelic cryochrepts – Soils occurring on ridges, escarpment edges, steep 
slopes and other sites with good drainage, with mean annual temperatures 
below freezing but with some depth to the permafrost table.  These soils are 
usually gravelly, with a vegetative cover of low shrubs, grasses and 
associated tundra plants. 

 
• Aeric cryaquepts – Soils that are saturated for short periods in early summer, 

but with a deep water table much of the time.  Often found on foot slopes and 
in loess on outwash plains and high terraces.  Although they have mean 
annual temperatures above freezing, the deep silty soils on foot slopes 
sometimes overlie deeply buried ice masses.  These soils commonly support 
forests of white spruce, paper birch, and black spruce. 

 
Information for 13 detailed soil surveys within the TCC Region is currently available 
from the USDA National Resource Conservation Service (USDA NRCS, 2011).  These 
surveys exist primarily in the southern portions of the region, particularly the Tanana 
Valley, where more agricultural development and other development activities have 
taken place in recent years (Figure 6).  380 Native allotment parcels, or 14% of the 
allotted trust acres in the region, are covered by these soil surveys.  When 
evaluating proposed management activities on these parcels, these detailed soil 
surveys could provide useful background information. 
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J. Wildlife Resources 

1. Introduction 

Fish and game has been the cornerstone around which the Native lifestyle, religion, 
social organization and culture have developed.  For thousands of years, including 
today, Alaska's indigenous inhabitants have relied upon the traditional harvest of 
wild foods.  They have passed this way of life, its culture, and values down through 
the generations and this cultural, social, and economic dependence on wildlife and 
fisheries resources is as strong as it ever was. 
 
Nowhere in the United States is wild food consumption greater than in Alaska’s rural 
communities (Wolfe, 1996).  Estimates by the Alaska Department of Fish and Game, 
Division of Subsistence, are that rural residents of Alaska harvest about 43.7 million 
pounds (usable weight) of wild foods per year.  This annual wild food harvest is 
about 375 lbs per person per year for residents of rural areas (about a pound a day 
per person).  In Interior Alaska, which is comprised mostly of the TCC Region, the 
number is even higher: 613 pounds per person per year (about 1.7 lbs per person 
per day and 6,359,597 pounds per year for the region).  This subsistence food 
harvest provides a major part of the nutritional requirements of Interior Alaska 
residents: 396% of the daily protein requirements and 57% of the daily caloric 
requirements of the residents is met through subsistence foods (assuming 49 grams 
of protein/day and 2,400 Kcal/day is the mean daily requirement) (Wolfe, 2000). 
 
Subsistence uses of fish and wildlife resources are important to the rural economies 
throughout Alaska and harvest success by inhabitants of the TCC Region has a 
marked effect on the economic well being of all its residents.  Attaching a dollar 
value to fish and wildlife resources food harvests is difficult because these products 
are not sold in any local markets.  Replacement foods would have to be purchased to 
substitute for these subsistence ones, however, and their costs are exorbitantly high 
due to high shipping costs required to transport these goods to the rural 
communities.  In 2000, the Alaska Department of Fish and Game, Division of 
Subsistence estimated the replacement value of subsistence foods in the Interior 
region to range from $19 Million to almost $32 Million.  These 2000 figures assumed 
a replacement cost between $3 and $5 per pound, much lower than one would 
expect at this writing (Wolfe, 2000).  
 
Subsistence is a driving force for much of the rural economic system.  Fish and 
wildlife resources used for subsistence purposes are directed toward meeting the 
nutritional and cultural needs of families and small communities, not market sale or 
accumulated profit as in commercial market production.  Subsistence users invest 
money, however, into different technologies required to harvest fish and game, such 
as fishwheels, four-wheelers, snares, gill nets, motorized skiffs, snowmachines, dog 
teams, etc. (Wolfe, 2000).   Not only do wildlife resources meet the nutritional needs 
of the successful hunter and his or her immediate family, they meet the majority of 
needs within the entire community, regardless of whether or not each resident 
travels to the field in search of game.  Sharing of one’s harvest is as much a part of 
the subsistence culture as is harvesting it.  Most households in rural Alaska receive 
wild food from a traditional network and some, like the elderly, receive most of their 
wild foods from shared production.  In one survey conducted by the Alaska 
Department of Fish and Game, Division of Subsistence, researchers found that every  
Table 5.  Crucial Use Areas for various wildlife species, adapted from USDOI, BLM 

1985. 
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Species/Group Crucial Use Area 
Moose Late winter range, mineral licks 
Caribou Calving and Movement Routes (present and historical) 
Grizzly Bear Denning (winter), seasonal high use/high prey density 
Peregrine Falcon/ 
Other Raptors 

Nesting, prey gathering 

Furbearers Denning (reproduction), seasonal high use/high prey density 
Waterfowl Nesting, rearing 
Small Game Winter concentrations 
Fish  Spawning areas, over-wintering areas (anadromous and 

resident species) 
 
 
household in the survey received at least some food from people living in other 
households.  Sometimes three times as many people contributed food as lived in the  
household (Alaska Department of Fish and Game Division of Subsistence, 1990).  
Often, the majority of wildlife resources utilized within a community are harvested by 
a small subset of the population.  For example, despite the universal demand in all 
interior villages for moose meat, there are a limited number of individuals who have 
the equipment, expertise, and time necessary to hunt this animal (Andersen and 
Alexander, 1992).  A survey once done in Fort Yukon, for example, found that while 
just over half of the households harvested moose one year, nearly all (98.9%) of the 
households reported using moose meat (Sumida and Andersen 1990). 
  
Wildlife resources can be found throughout the TCC Region, but populations vary in 
abundance depending on habitat, predation, topography, and hunting pressure.  No 
threatened or endangered species occur in the TCC Region, and there are no 
designated or proposed critical habitat units in this part of Alaska (Conn, Sarah, 
pers. Communication/email January 28, 2009). The State of Alaska has control over 
resident wildlife regulations on all Alaskan lands, including Native allotments. The 
U.S. Federal Government, however, regulates federal subsistence fisheries and hunts 
on Federal lands and federally-reserved waters.  This system, called a “dual 
management system”, results in many areas with both state and federal oversight.  
The Alaska Board of Fisheries and the Alaska Board of Game create regulations for 
state subsistence fisheries or hunts and the Federal Subsistence Board creates 
regulations for federal subsistence fisheries or hunts. In creating regulations, each 
board follows procedures for obtaining information and comment on proposed 
regulations from the public, agencies, and other interests.   
 
In addition, Native allotment owners, can have some influence on wildlife population 
dynamics through the wise use of their lands.  One important aspect of wildlife 
management is the identification and protection of crucial use areas for various 
species.  Crucial use areas can be protected by altering land use activities near 
specific areas.  Table 5 lists several species and their crucial use areas.   
     

The TCC Region encompasses a wide variety of animal habitats.  The greatest 
productivity of interior habitats is centered on the broad valley systems. King and 
Lensink (1971) describe these systems as "solar basins"—areas with rich alluvial 
soils sheltered from storms, heavy summer rains, and cloud cover by surrounding 
mountain ranges. Such basins of the upper Yukon, Tanana, and Porcupine Rivers are 
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some of the most productive wildlife habitats in the region (Selkregg, 1976).  The 
Yukon Flats, an area nearly 11,000 square miles (28,490 km2) in size, is the largest 
of the highly productive habitats in Alaska for bird life and it supports an abundance 
of mammals of various species. The Minto Flats area northeast of Fairbanks and 
Tetlin Lake, southwest of Tok in the Upper Tanana basin, are also centers of high 
production of water-oriented animals (Selkregg, 1976).   

Less productive are the rolling hills and mountains that surround the broad valleys 
found throughout the TCC Region. Many are covered with unbroken spruce forest 
and support few animals (Selkregg, 1976).  However, the alpine tundra of the higher 
mountains that border the north (Brooks Range) and southern (Alaska Range and 
Wrangells) boundaries of the TCC Region are productive lands for a variety of animal 
species.  The White Mountains and Yukon Tanana uplands are also productive lands 
for wildlife resources and a variety of species can be found in these areas. 

2. Mammals 

An Alaska Regional Profile document prepared for Interior Alaska (Selkregg, 1976) is 
a good source for lists of mammals, invertebrates, and birds that can be found within 
the terrestrial areas of the TCC Region, many of which can be found on or near 
forested Native allotments.  Moose, caribou, Dall sheep, grizzly bears, black bear, 
wolves, wolverines, fox, lynx, marten, and beaver are some of the more important 
wildlife resources found and utilized within the TCC Region. 
 

a. Moose (Alces alces gigas) 

The most conspicuous and widely used big game species of the TCC Region is the 
moose.  No other animal is more widely hunted or used within the TCC Region and 
the people of the TCC Region hunt moose more thany any other big game species 
(Rausch et al, 2008).  The percentage of households using moose in some 
communities can be as high as 100% (Brown and Koster, 2005) because of the 
sharing of wildlife resources.  In one hunting harvest survey conducted by the Alaska 
Department of Fish and Game of select communities within the TCC Region, 176 
individuals, or one-third of the area population, spent a total of 1,041 hunter-days in 
pursuit of moose. The report of the survey states “To put this number of hunter-days 
in perspective, it is equivalent to a period of nearly 3 years, and is a clear testament 
to the importance of moose as a food resource in this region.” (Brown and Koster, 
2005). 
 
According to Alaska Department of Fish and Game, 6,000 to 8,000 moose are 
harvested throughout the state annually.  Assuming 500 pounds of meat yielded per 
animal, and an assumed replacement value of $3.50 per pound, the annual hunt in 
meat alone exceeds $12 million, far exceeding the stumpage value of all timber 
harvested per year in the boreal region of Alaska (Duncan, 2001).   
 

b. Caribou (Rangifer tarandus) 

Twenty-one (21) distinct herds or populations of caribou (of the 32 herds in Alaska) 
are found within the TCC Region (Figure 7).  A herd is defined as a group that uses a 
calving area separate from the calving areas of other herds.  Different herds may 
mix together on winter ranges, however.  Like most herd animals, caribou must keep 
moving to find adequate food. Large herds often migrate long distances (up to 400 
miles/640 km) between summer and winter ranges. Some caribou migrate more 
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Figure 7.  Caribou herd areas in the TCC Region. 
  
 
 
than 3,000 miles each year—farther than any other land animal. Smaller herds, of 
which there are several in the Interior, may not migrate at all. In summer (May-
September), caribou eat the leaves of willows, sedges, flowering tundra plants, and 
mushrooms. They switch to lichens (reindeer moss), dried sedges, and small shrubs 
(like blueberry) in September (Valkenburg, 2008)  
 
Lichens are the most important winter food source for caribou and researchers have 
found that lichen distribution clearly affects winter caribou distribution. (Manning, 
2008).  Researchers have found that lichens are scarce in forests younger than 80 
years and that caribou “avoided any forests younger than 50 years old” (Manning, 
2008, and pers. communication Tom Paragi, Biologist, Alaska Department of Fish 
and Game, July 22, 2009).  Caribou that spend their winters in areas with ample 
lichens fare much better than those that winter in areas with fewer lichens.  Even 
caribou that travel great distances (as far as 200 kilometers in some cases) to reach 
areas with abundant lichens, do better than other animals that stay on depleted 
winter ranges.  The hardships and energy expended to make such long trips does not 
cancel out the nutritional benefits of finding more lichens in other words.  In fact, 
research has shown that the long trips are well worth it and “the ones that made the 
longest journeys did the best” (Manning, 2008).   
 
Winter nutrition is not the only factor that influences growth and distribution and 
good quality summer range can offset poor quality winter range.  Research has also 
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shown that what a caribou eats during its second summer of life is more important to 
their overall growth than winter nutrition (Manning, 2008).   From a forest 
management perspective, these may be important factors to consider when weighing 
management decisions, including the management of fire, both prescribed and wild.  
Fire, in general, is considered to have a negative influence on caribou populations 
because of the destruction of timber stands that hold an abundance of lichens.  Fire 
suppression tends to result in older forage, which may be more beneficial to caribou 
but less beneficial to moose, which prefer early succession forests.  However, fire 
also provides for the good regeneration of sedges, cotton grass, and winter green 
forages important to caribou.  In addition, stands that are older than 200 to 250 
years, become decadent and provide poor lichen forage (pers. communication Tom 
Paragi, Biologist, Alaska Department of Fish and Game, July 22, 2009) and a fire, 
whether prescribed or natural, can help renew and regenerate vegetative growth.  
Though fire can be detrimental in the short term by having immediate negative 
effects on caribou habitat, it can be very beneficial in the long run. 
 
Though not as ubiquitous as moose in Interior Alaska, caribou are an important 
subsistence source for many of the residents. Throughout the entire state of Alaska, 
Alaska hunters shoot about 22,000 caribou each year for food, compared to moose 
harvested (6,000 to 8,000 moose).  Non-resident hunters take several thousand 
caribou each year as well. Most of these caribou are harvested in areas outside of 
Interior Alaska, however, as most of the interior harvests occur more out of 
happenstance or incidentally than the result of being a targeted species.  Naturally, it 
varies by community and what herds migrate near or through a village area.  
Residents of the upper Tanana Region for instance, harvest and utilize more caribou 
than say members of Nenana or Minto due to the range of the herds and availability 
of hunting opportunities.  Villages along the Yukon River Flats may or may not 
harvest caribou depending on the migration routes and timing of hunts. 
 

c. Black Bear (Ursus americanus) and Brown Bear (U. arctos) 

Both black bears and brown bears (also known as grizzlies) can be found throughout 
the Tanana Chiefs Conference Region and the populations of each species are 
estimated to be healthy.  It is difficult to accurately estimate bear populations using 
aerial reconnaissance as is often done with other large mammal species, like moose 
and caribou, which can more easily be viewed and counted during the winter 
months.  Bears spend the winter months in a state of hibernation where their body 
temperatures drop, their metabolic rate is reduced, and they sleep for long periods, 
usually underground.  They are most active in the spring, summer and fall but this is 
a hard time to locate them as they are most often under a dense forest canopy.   
 
Research has shown that in Interior Alaska, black bears far outnumber grizzly bears 
but numbers of each species vary by locale and habitat.  Black bears are so common 
and widely distributed that they often cause damage at homesteads, construction 
camps, or even in towns.  Sometimes they are destroyed as nuisance animals. Most 
game management units within Interior Alaska allow a liberal bag limit of 3 bears per 
year per person, due to their high population.  Black bears were recently re-classified 
as furbearers and were heavily used as such in the past.  Now there is a growing 
appreciation for them as a meat and trophy animal.  In some areas of Alaska, black 
bears are a traditional subsistence food. In the community of Huslia, for instance, 
hibernating bears are killed, cooked, and eaten by the men and boys of the 
community in a traditional dinner (Johnson, 2008).  Both black bears and grizzly 
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bears hold significant cultural importance in the Athabascan culture.  Athabascan 
culture traditionally discourages women from speaking about bears and there are 
certain cultural taboos regarding the hunting, eating, utilizing and even discussing of 
bears  (Gronquist, 2005). 
 
Black bears are creatures of opportunity when it comes to food.  There are, however, 
certain patterns of food-seeking which they follow.  Upon emergence in the spring, 
freshly sprouted green vegetation is their main food item, but they will eat nearly 
anything they encounter.  Winter-killed animals are readily eaten, and in some areas 
black bears have been found to be effective predators on newborn moose calves.  As 
summer progresses, feeding shifts to salmon if they are available.  In areas without 
salmon, bears rely primarily on vegetation throughout the year. Berries, especially 
blueberries, are an important late summer-fall food item.  Ants, grubs, and other 
insects help to round out the black bear's diet (Johnson, 2008). 
 
Brown and grizzly bears are classified as the same species even though there are 
notable differences between them.  Brown bears typically live along the southern 
coast of the state where they have access to seasonally abundant spawning salmon. 
The coastal areas also provide a rich array of vegetation they can use as food as well 
as a milder climate. Grizzlies are generally smaller in size and are found in the 
Interior forests and alpine areas.  Some Interior grizzlies that feed along salmon 
streams can get quite large, however, and rival the size of their coastal relatives.  
Grizzly bear diets are very similar to that of black bears, except that they also prey 
on black bears.   
 
While both species of bears can be found throughout the Interior and in a variety of 
forest types and forest conditions, early successional forests that follow a large 
disturbance such as a fire or timber harvest are often good places to find feeding 
bears.  Large disturbances encourage good berry and rosehip production and are 
often attractive to both species of bears.  Over time, as trees restock an area and 
shade out the less shade tolerant shrub species that produce berries and other fruits, 
the bears are less likely to utilize these areas for feeding purposes.   
 

d. Other Mammals of Importance 

Many other mammals inhabit the forests of the TCC Region and play an important 
part of the subsistence lifestyle and culture of the Athabascan people and other non-
Native residents of the State.  Small mammals like the snowshoe hare are an 
important food and fur source for many Alaskans.  It is also an extremely important 
species to other furbearers, most notably the lynx (Lynx canadensis), which is a 
highly sought after furbearer by Alaskan trappers.   Populations of snowshoe hares 
are subject to cycles of high abundance and scarcity. The population in an area will 
build up over a period of years to a peak of abundance, followed by a sudden decline 
to a very low level. During periods of peak abundance there can be as many as 600 
animals per square mile (230/km²). The exact cause or causes for sudden declines 
are unknown. Some possibilities include over-browsing their food supply, predators, 
shock disease due to stress, parasites, or a combination of these.  In times of great 
abundance, snowshoe hares may kill brush by over-browsing.  In “high” years they 
may compete with big game animals such as moose for forage (Earnest, 1994).  
Snowshoe hares have also been known to cause extensive damage to forest stands 
regenerated after timber harvest in Interior Alaska as well as stem debarking of 
older stems (Ott, 2005) 
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Porcupines (Erethizon dorsatum), the second largest rodent in Alaska after the 
beaver, can be also be injurious to commercial forests and reforestation projects by 
feeding on the terminal buds of trees or girdling trees outright by eating a strip of 
bark and underlying phloem all the way around the tree. The inner bark (phloem and 
cambium layers) of spruce trees are the major winter foods for porcupine living in 
Interior Alaska. In the spring and summer, buds and young green leaves of birch, 
aspen, and willow are eaten until the tannin levels build too high for the porcupine to 
tolerate. When high populations occur, site specific control may be necessary to 
protect forest stands, although within most of Alaska porcupines are not numerous 
enough to do much damage.  Because they are vegetarians and most vegetative 
matter is very low in sodium, porcupines need additional sodium in the blood to 
balance cell potassium levels. As a result, porcupines seek out salt sources such as 
natural licks, plywood glue, human perspiration on tools, road salt, and some paints. 
Porcupines also feed on shed antlers and the bones of dead animals to obtain 
sodium.   Alaska Natives prize the quills from porcupines for jewelry and decoration 
on clothing and many also eat porcupine.  The porcupine can be easily approached 
and killed with a club because of its plodding gait. This trait has saved the lives of 
hungry Natives, trappers, and miners in times past. For this reason, although the 
hunting season is open all year with no bag limit, many people do not kill porcupines 
without cause. Some people find the meat too strong, but in some areas of the state, 
porcupines with their heavy layer of fat are considered a delicacy (Bromley and 
Osborne, 1994). 
 
Beaver (Castor canadensis), the largest rodent in North America, are said to be 
second only to humans in their capacity to manipulate the environment.  Beavers eat 
the bark from cottonwood, aspen and birch trees and also feed on aquatic plants of 
all kinds, roots, and grasses.  As beavers cut down small trees and clear away brush, 
they create new habitats that are ideal food patches for other animals. Waterfowl use 
these areas as feeding and nesting grounds. Ponds created by beavers often serve as 
fish habitat. Occasionally beaver dams may block streams to migrating anadromous 
fish, like salmon, and at times road culverts may be blocked or other human 
developments flooded by this industrious animal (Shepherd, P., 1994).  While 
beavers have a marked effect on a localized environment, their landscape level 
impact from a forest management perspective is limited.  They occasionally dam 
streams that flood valuable forest land and destroy merchantable timber in the 
process of doing so, but very rarely is the acreage affected enough to cause concern. 
 
Other mammals important to Interior Alaska residents as furbearers and found in the 
boreal forest include coyotes (Canis latrans incolatus), red fox (Vulpes vulpes), mink 
(Mustela vison), ermine (Mustela erminea), river otter (Lutra canadensis), marten 
(Martes americana), muskrat (Ondatra zibethicus), wolverine (Gulo gulo), and the 
wolf (Canis lupus).  These animals are hunted and trapped for their fur which is 
either sold or bartered or used for personal clothing and cultural purposes.  Coyotes 
are a relative newcomer to the Interior and were first noted in the state shortly after 
the turn of the 20th century. Populations were first reported on the mainland of 
Southeast Alaska, then slowly expanded northward into the upper Tanana Valley 
from which they radiated in all directions (Cornelius, D. A., 1994).  
 
Marten, most often found in black spruce stands and bogs, is the most widely 
trapped animal in Alaska.  At current prices, marten fur brings into the state an 
estimated $1-2 million each year.  Over-trapping is not seen as a management 
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problem in most areas and season lengths are set to reduce the opportunity for 
overexploitation. The preferred habitats for marten are black spruce stands, which 
are plentiful in the TCC Region.  Marten prey heavily on voles and their population 
numbers can swing with the vole population the same way lynx populations swing 
with the snowshoe hare population.  Probably the second most critical food source 
for marten is berries, especially blueberries, followed by small birds, eggs, and 
vegetation. The marten is a voracious and opportunistic feeder and carrion such as 
the remains of wolf kills or salmon carcasses are eaten in many areas.  It has been 
reported that red squirrels (Tamiasciurus hudsonicus) are a major food source for 
marten but this does not seem to be the case in Alaska.  In fact, marten commonly 
use red squirrel middens as resting places.   Contrary to popular belief, wildfires can 
produce good habitat for marten by enhancing habitat for small rodents and 
providing log debris for cover and denning (Shepherd, P. & Melchior, H., 1994).  
Forest management activities such as pre-commercial thinning and harvest activities 
can also create good rodent habitat and subsequent marten habitat. 
 
Wolves are both heavily trapped and hunted in the TCC Region.  In addition, the 
wolf’s role as a major predator of moose and caribou, combined with legislative 
mandates in Alaska to manage moose and caribou populations as important food 
sources for Alaskans, has led to predator control programs conducted by the State of 
Alaska, an issue of great controversy within Alaska and elsewhere in the U.S.  Some 
predator control work has been done with bears over the years, but wolves have 
been the target for the majority of the control efforts.   Predator control programs 
are currently deployed in six specific areas in Alaska, covering approximately 10% of 
the state’s land mass.   Areas within the TCC Region with active predator control in 
2007-08 include the McGrath area and the upper Yukon and Tanana Basins.  Each 
predator control program employs specific methods to provide success. 
 

e. Mammals and Forest Management 

From a forest management perspective, few of the mammals discussed here will 
have much effect on forest management decisions or practices.  These mammals, 
and other less significant species like red squirrels or northern red-backed voles 
(Clethrionmys rutilus) have healthy populations throughout the Interior of Alaska.  
Forest practices, even on a grand scale, would do little impact to their population or 
health as a species.  Nonetheless, all of these mammals are important to the 
ecosystem as a whole, and localized concerns and issues (such as important denning 
areas) need to be considered when making specific on-the-ground decisions.  The 
TCC Region and the boreal forest found across it is very dynamic, and major forces 
of disturbance change both the landscape and the animals that inhabit it.  Stand 
replacement fires are common and often very large, and these fires have dramatic 
effects on populations of voles, moose, and everything in between.  Another source 
of major disturbances are the larger rivers, which, because of glacial headwaters and 
other factors, carry heavy sediment loads and are quite dynamic in nature.  These 
rivers are less likely to form well defined channels.  Instead, they are constantly 
aggrading and meandering, causing much erosion and accretion, with resultant 
impacts on the habitats supporting various mammal species.       
 
The importance of moose in the economy of the TCC Region demands major 
consideration when considering and formulating forest management alternatives and 
plans.  Hands down, moose are the most important mammals to residents of the TCC 
Region.  Fortunately, many forest management actions and silvicultural prescriptions 
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(including harvest systems) implemented within Interior Alaska can often 
complement moose management goals relatively easily.  Harvesting mature timber 
can initiate a successional cycle as mature timber is often replaced with “pioneering 
species” like paper birch (Betula neoalaskana), quaking aspen (Populus tremuloides), 
balsam poplar (Populus balsamifera), and willow (Salix spp.), all preferred browsing 
species of moose.  According to Trish Wurtz, a research ecologist with the U.S. 
Forest Service, the right combination of harvest and scarification can increase the 
forage supply for moose 20- to 45-fold as well as the carrying capacity of the forest 
for this species (Duncan, 2001).     
 
It is important to note, however, that early successional habitat alone does not make 
good moose habitat.  Moose also need late seral forests, especially in winter months, 
for thermal cover and places to escape deep snows and the hazards associated with 
them.  One only needs to travel to areas that have extensively burned to see this 
firsthand.  Lands, including Native allotments, in proximity to the villages of 
Allakaket/Alatna and Chalkyitsik, for example, have burned repeatedly for many 
years.  These areas have an overabundance of forestland populated with early 
successional hardwood species but lack significant acreage of late seral white spruce 
or black spruce stands.  While the availability of moose forage is plentiful, moose are 
not.  Predation, hunting pressure, and other factors are also at work in these areas, 
but it is important to note that just because browse is made available to an ungulate 
population by fire, timber harvesting, river bank accretion, or some other large 
disturbance, it does not definitively mean higher moose populations.  Healthy moose 
habitat requires a good balance of both early-successional habitat and late-
successional habitat.   
 
The Alaska Department of Fish and Game has published a paper titled Tips on 
Maintaining Wildlife Habitat in Boreal Forest of Alaska (Appendix E).  This document 
explains practices that foresters may recommend or require for wildlife habitat 
during timber harvest or post-logging site treatments.   
 

3. Birds 

The TCC Region provides varied habitat for many species of game birds, song birds, 
raptors and waterfowl and is an important area for breeding and rearing of migratory 
birds.  The greatest productivity of bird habitats in the region, is centered on the 
broad valley systems.  The Yukon Flats, the largest of these basins, is noted as one 
of the most densely populated duck nesting regions in North America, with over two 
million ducks produced annually in good nesting years that ultimately migrate 
through each of the four major North American flyways (Selkregg, 1976).  The Minto 
Flats area and the Tetlin Lake area are also highly productive areas for the 
production of birds, especially waterfowl.  In excess of 150 species of birds inhabit 
these areas at various times of the year, with many departing for the winter months. 
 
Many species vary in their adherence to specific habitat types, particularly those that 
are considered essentially aquatic.  Many that appear on the list of aquatic birds, 
such as swans, geese, pintail duck, most shorebirds, and cranes, nest and feed in 
wet and moist tundra.  Such birds as robins, chickadees, and woodpeckers are 
confined to wooded habitats for nearly all their activities, and the golden eagle, 
water pipit, and gray-crowned rosy finch are typically alpine.  The raven is perhaps 
the most cosmopolitan species and may be found almost anywhere in the region 
(Selkregg, 1976). 
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Table 6.  Preferred habitat for specific bird species.                                                     
 
BIRD SPECIES                                   VEGETATION COVER TYPE 

                  L R    W     DS    TS    CF  MF  DF    Ba  
Common Loon       x     x                                    
Trumpeter Swan    x     x   
White-fronted Goose x     x x  
Northern Shoveler           x     x     x     x     x 
Black Scoter      x     x                                      
Greater Scaup     x     x     x     x     x     x                   
Bald Eagle       x x     x     x     x     x     x     x 
Northern Goshawk                   x           x          
 x 
Red-tailed Hawk  x          x     x     x     x          x  
Peregrine Falcon  x x x     x 
Ruffed Grouse                           x x    x                
Great Horned Owl  x   x     x     x     x     x     x 
Hermit Thrush                        x     x     x     x 
Downy Woodpecker                            x     x     x 
 
Preferred habitat for nesting, feeding or shelter: 
L - Logged areas  CF- Coniferous forest  TS- Tall shrub 
R - Rivers and streams MF- Mixed forest  DS- Dwarf shrub 
W - Lakes and ponds  DF- Deciduous forest  Ba- Barren Ground 
 
 
 
Birds of prey, particularly the rough-legged hawk, American kestrel, golden eagle, 
bald eagle, peregrine falcon, and gyrfalcon, are conspicuous in the region.  Most of 
the peregrines (Falco peregrinus anatum) migrate to the southern United States and 
Mexico.  This species was previously listed on the endangered species list of the U.S. 
Fish and Wildlife Service and received special protection under the Endangered 
Species Act.  On August 25, 1999 the species was de-listed as recovery efforts were 
successful.  A myriad of passerines, or perching birds, inhabit the region and are the 
most abundant in terms of both number of species and number of individuals.  They 
range and include sparrows, warblers, robins, thrushes, woodpeckers, swallows, 
chickadees, redpolls, the common raven and many others and they occupy various 
habitats from open tundra to forest.  Species that have spectacular migrations 
include the arctic tern, which have been called the champion migrators of the bird 
world. Every year they make the 25,000-mile round-trip between their breeding 
grounds in the north and their wintering grounds in the Antarctic (Paul, Tom 1994).  
 
All of these species as well as aquatic birds are an essential part of the natural 
system.  Some hawks and owls may feed on other birds or their eggs.  Snowy owls, 
eagles, gyrfalcons, roughlegged hawks, and others feed on small mammals or fish.  
Most of the smaller passerines feed on plant seeds or insects and other invertebrates 
and are themselves a source of food for other birds and carnivorous mammals 
(Selkregg, 1976).  Appendix D contains a list of birds that have been seen at 
Creamer’s Field in Fairbanks, AK.  This list, while not completely comprehensive, is a 
fair representation of the different bird species that can be found throughout the TCC 
Region.  Table 6 shows preferred habitat vegetation cover types for a number of bird 
species found within the TCC Region. 
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Forest management activities on Native allotments within the TCC Region have little 
positive or negative impacts on bird species, and their respective populations, given 
the scale of activities (potential and actual) and the abilities of birds to quickly 
mobilize and move to a more suitable habitat.  Individual birds are directly affected 
when their nesting and roosting sites are disturbed and silvicultural treatments can 
have beneficial and unfavorable effects on them.  The Alaska Department of Fish and 
Game’s paper titled Tips on Maintaining Wildlife Habitat in Boreal Forest of Alaska 
(Appendix E) mentions several ideas for maintaining and improving bird habitat.  It 
suggests, for example, retaining all cavity trees wherever possible as trees with 
heartwood rot or broken tops have little economic value but are great nesting habitat 
for a variety of birds.  It also recommends letting white spruce trees with visible 
punk knots remain standing so as to provide habitat as snags and eventually debris, 
rather than being cut and hauled to a landing where they would be left to rot after 
bucking exposes defect in the bole.  Even if all of the trees are sound (have solid 
sapwood) and have value as lumber or fuelwood, it is suggested that some snags 
should remain across the stand to provide well-distributed habitat as the new crop of 
trees regenerates.  Some live non-marketable species such as balsam poplar should 
remain in spruce cuts because they provide large snags or cavity trees when they 
become over-mature yet do not greatly hinder conifer regeneration. 
 

K. Fisheries Resources 

As with game animals, fish are an integral component in the Tanana Chiefs 
Conference region of the Native people’s diet, lifestyle, religion, social organization 
and culture.  Resident and migratory populations of all five species of pacific salmon 
(chinook, sockeye, coho, pink, and chum) can be found within the Tanana Chiefs 
Conference Region.  Salmon are among those fish species considered to be 
anadromous, that is, part of their life cycle is to migrate from the sea to fresh water 
sources to breed.  Figure 8 is a map delineating water bodies in the TCC Region 
supporting anadromous fish species as catalogued by the Alaska Department of Fish 
and Game.  Sockeye or red salmon are somewhat rare for the Interior but have been 
found as far upriver in the Yukon River as Rampart and have also been caught in the 
Tanana River and its tributary, the Toklat. Pink salmon are also found in the Yukon 
and Kuskokwim Rivers but not in big numbers (Drobny, Paige, TCC Fisheries 
Biologist, pers. communication/ email  March 8, 2011).  In addition to salmon, high 
value anadromous and non-anadromous fish species such as Sheefish, Arctic 
grayling, Dolly Varden, northern pike, lake trout, Arctic char, whitefish, and burbot 
can also be found within the region.   
 
Most of the wild food harvested by rural families throughout Alaska is composed of 
fish— about 60% by weight, (Wolfe, 2000).  Fish, especially chinook and chum 
salmon, as well as whitefish, are important to meeting the dietary needs of rural 
residents in the TCC Region.  In addition, commercial harvests of chinook and chum 
salmon are vital to the economic well being of both individuals and communities with 
values of the Yukon River Fishery averaging around $2 million across the drainage.  
Fish stocks of Yukon River chinooks and chums have been confronted with serious 
challenges in recent years, however, and commercial harvest periods have been 
curtailed or eliminated altogether.  Commercial values of the 2009 Yukon River 
salmon fishery for example, the most recent year reported as of this writing, saw a 
73% decline in value from the 2004-2008 average of $2.1 million (United States and 
Canada Yukon River Joint Technical Committee, 2010).  Chinook salmon runs were  
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Figure 8.  Anadromous water bodies catalogued by ADF&G in the TCC Region. 
 
 
so weak that commercial harvest was not allowed in the Upper Yukon area for 
several years.   Subsistence harvest of chinook salmon has fortunately been allowed 
to continue, although also at restricted levels.  Between 1990 and 2007, residents 
from Holy Cross upriver to the Canadian border have harvested an average of 
32,494 chinooks each year (Stark, Christopher, University of Alaska Fisheries 
Biologist, pers. communication/email April 1, 2011). 
 

1. Fish and Forest Management 

From a forest and fire management standpoint, fish are often the biggest concern 
when making on-the-ground management decisions.  This is because they, more so 
than terrestrial animals and birds, are more susceptible individually and collectively 
to small changes in their habitat.  It is for this reason why the Alaska Forest 
Resource Practices Act (FRPA, AS 41.17)(Alaska DNR, 2008), which governs how 
timber harvesting, reforestation, and timber access are to occur on State, private, 
and municipal land, is heavily focused on water quality and fish habitat.  Unlike other 
animals and birds, fish are confined to their water bodies, and for anadromous fish, 
they are committed to returning to their spawning grounds.  While many animals can 
adapt or migrate to other areas when their immediate habitat is altered, fish often 
cannot find suitable habitat following alterations.  Erosion of stream banks, increases 
in water temperature, increases in water turbidity and siltation, changes in the 
amount of solar radiation reaching streams, loss of fine and large woody debris, and 
small changes in channel morphology, streambed stability, nutrient supply, or 
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stream flows can negatively impact fish habitat and subsequent fish populations.  In 
addition, negative impacts on one area of a stream or river can have far reaching 
consequences on habitat conditions downstream.   
 
When making forest management decisions near any water body, it is important to 
understand the characteristics, qualities, and attributes of the water body that may 
be affected by your management decisions.  It is also important to know if and what 
types of fish species are present in these water bodies, and whether or not they 
contain anadromous or high value resident fish at least seasonally during the year.  
The State of Alaska has classified water bodies of Region III, which encompasses all 
of the TCC Region, into four different classifications. Type III-A are mostly non-
glacial water bodies greater than 3 feet wide including backwater sloughs (glacial 
and non-glacial).  Type III-B waters are all glacial water bodies not including 
backwater sloughs and Type III-C are any non-glacial water bodies 3 feet wide or 
less that contain high value resident fish but not anadromous fish.  The fourth 
classification is for all other fresh water springs, lakes or ponds with a surface outlet 
or freshwater stream associated with them.  See Appendix G for further detail as well 
as examples of Region III water body classification 
 
In 2000, the Alaska Department of Fish and Game identified five primary fish 
habitat-related functions of riparian forests in an annotated bibliography they 
compiled for the Region III Forest Practices Riparian Management Committee.  These 
five functions are:  

1. Trees entering the stream through natural mortality due to 
senescence, wind throw, or bank erosion provide large woody 
debris (LWD) to the water body. LWD forms stream and fish 
habitat features, controls the movement of gravel and sediment, 
contributes energy to streams, and provides a substrate for the 
growth of organisms.  

2. Energy input to the stream is derived from leaf litter, macro- 
invertebrates, and other energy sources that fall from trees into 
the water body.  

3. The forest acts to control water temperature, by shading in warm 
conditions, and by heat retention and wind reduction in cold 
conditions.  

4. For streams and other water bodies having banks held in place by 
vegetation, trees provide stability to stream banks and 
floodplains. 

5. Riparian vegetation has been shown to function as a filter for 
sediment and pollutants from adjacent sites. (Durst and Ferguson, 
2000). 

 
At issue is whether or not to retain a riparian buffer between a forest treatment 
(harvest, thinning, fuels reduction etc.) and a water body, and if one is retained, how 
wide should it be, what purpose will it serve, and what design considerations should 
be included in its implementation.  By definition, riparian buffers are undisturbed 
natural vegetation that is left along the banks of a water body in the course of 
conducting a land-disturbing activity. This definition implies that the buffer has a 
finite width, starting at the water body, and ending at some point where the land-
disturbing activity occurs. The alteration of the vegetation beyond the edge of the 
buffer means that the buffer boundary is exposed to conditions different from those 
in the natural forest. The edge of the buffer receives more sunlight, and is exposed 
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to prevailing winds. From a design standpoint, then, in addition to the buffer width 
that is appropriate for the site conditions, buffer stability is an issue.  (Durst and 
Ferguson 2000) 
 
It should be noted that the Alaska Department of Fish and Game believes a riparian 
buffer should be implemented on all water bodies containing anadromous or high 
value resident fish, regardless of its classification.  Furthermore, the Alaska 
Department of Fish and Game recommends that the Alaska Forest Resources and 
Practices Act (FRPA) riparian standard for State lands in Region III be applied to all 
Native allotments.  These standards, which are more stringent than the FRPA 
standards for private lands, stipulate that: 

• Harvest of timber may not be undertaken within 100 feet of the water 
body for Type III-A water body; however, between 66 feet and 100 feet 
from the water body, harvest of timber may be undertaken where 
consistent with the maintenance of important fish and wildlife habitat as 
determined by the commissioner with the concurrence of the Department of Fish 
and Game; 

• Harvest of timber may not be undertaken within 50 feet of the water body 
for a Type III-B water body, while allowing harvest of up to half the 
standing white spruce nine inches diameter at breast height and larger 
between 50 and 100 feet from the water body; 

• Along a Type III-C water body, harvest of timber within 100 feet of the 
water body must be located and designed primarily to protect fish habitat 
and surface water quality as determined by the commissioner with due 
deference to the Department of Fish and Game(AS 41.17.118(3)).   

 
The Alaska Forest Resources and Practices Act Regulations states that in Region III 
of Alaska, “if a landowner has a total ownership of 160 acres or less, then an 
operation on any of that 160 acres or less is not a commercial forest operation” and 
as such, the landowner(s) is not subject to adhering to the act or regulations (11 
AAC 95.190. Applicability.)  None of the 2,700 plus Native allotments within the TCC  
region is greater than 160 acres.   
 
Even though Native allotments in Alaska are private lands with federal restriction, 
the State of Alaska treats them as though they are federal lands. As such, the State 
does not require Detailed Plans of Operations (DPO’s) or Forest Resource Practices 
Act Notification for timber sales or silvicultural treatments on Native allotments as 
they do for other private lands.  While the Alaska Department of Fish and Game 
would like State statutes and regulations to apply to Native allotments, there is no 
justification for compliance for legal purposes.  Furthermore, the Federal Solicitor 
wrote in a memorandum to the BIA Area Director of the Juneau Area Office on 
February 9, 1994 that “Because of federal preemption, the Alaska Forest Practices 
Act does not apply to BIA logging operations on Native allotments which are not 
located within and do not affect the coastal zone.”  All Native allotments parcels 
located within the TCC Region are outside of the Coastal Management Zone.   
 
While State forest practices statutes and regulations do not apply to allotments, one 
should still consider and apply the best management practices that ensure the least 
amount of impact to fish or fisheries resources.   Each management decision needs 
to be examined and evaluated individually with the unique characteristics of the 
allotment and its surrounding environment fully scrutinized.  The five functions 
buffers serve should be evaluated for each decision.  A sixth function not previously 
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mentioned is aesthetic quality of the area for both the owner(s) and public and this 
should be considered as well.  From a workload and management perspective, 
buffering all water bodies as desired by the Alaska Department of Fish and Game 
would be a much easier approach for the land manager.  Taking the easier approach, 
however, may not serve the interests of the allotment owner well, nor may it always 
be prudent from a forest health or forest management perspective.  Also, adhering 
to a law or practice that does not apply to Native allotment owners (or other private 
landowners who own less than 160 acres), is not advisable if there is no measurable 
gain or benefit from doing so, especially when there is a significant and direct 
monetary cost to the owner and impact on their remaining standing timber.  These 
issues and many others need to be considered when making on-the-ground 
decisions.   
 

2. Fish and Forest Management Along Glacier Rivers 

Most of the Native allotments within the TCC Region abut or border large glacial 
rivers such as the Yukon, the Tanana, the Nenana, and the Kuskokwim and their 
respective tributaries.  These rivers, classified as Type III-B waters in the State’s 
classification system may or may not warrant the retention of riparian buffers when 
evaluated within the scope of the six criteria and functions mentioned above.  There 
are many reasons why buffers may not be implemented along a glacial river or 
stream, and these management decisions need to take into consideration the 
characteristics of glacial water bodies themselves. 
 
Glacial rivers are generally speaking, aggrading in nature.  Aggradation is the 
increase in land elevation due to the deposition of sediment and occurs in areas like 
glacial rivers in which the supply of sediment is greater than the amount of material 
that the system is able to transport.  The sediment loads of these glacial rivers are 
tremendous, especially during warm periods when the glaciers at their headwaters 
are melting significantly.  Glacial silt and powder (also called glacial flour), created 
by the scouring of parent material by glaciers over time, is carried downstream in 
such quantities that the river can not hold more sediment in suspension.  As such, 
these glacial rivers meander more than non-glacial rivers.  Put simply, they can not 
hold much more sediment in suspension and therefore cannot carve out a definitive 
channel like a clear water stream or river can.  Also, due to the deposition of 
suspended silt loads along the course of the river, the beds of these glacial rivers are 
rising, not eroding or cutting deeper channels like a clear water stream.  As such, 
they often spill over their banks and erode and cut new channels as their beds rise in 
elevation.   
 
Not all glacier streams and rivers are the same nor are all reaches of the same 
stream or river the same.  This is an important concept to be considered when 
making individual allotment management decisions, especially decisions in regards to 
the retention of a riparian buffer.  It is also important to note that non-glacial 
streams and rivers are not all the same either. Some large rivers, most notably the 
Koyukuk River, are very similar to glacial rivers even though they are not produced 
by melting glaciers.  The Koyukuk River is specifically classified as a Type III-A river 
by the State of Alaska yet this river has very little in common with other water 
bodies of the same classification and more in common with rivers such as the Yukon 
or the Tanana.  This is especially true of its lower reaches where sediment loads and 
channel meandering are significant, especially during large rain events.   
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3. Five Functions of Buffers and Their Applicability to Glacial Rivers 

All water bodies that are not glacier in nature should be buffered as suggested in the 
Best Management Practices (BMP’s) and stipulations outlined under the Forest 
Resource Practice Act for Region III.  While glacial rivers and streams should be 
evaluated on a case-by-case basis, the five functions offered for implementing 
buffers are mostly not applicable.  Each of the five functions is discussed below.  
Aesthetics, a sixth function, is subjective in nature and this function will always need 
to be evaluated on a case by case basis.  Regardless of what decisions are made, the 
allotment owners themselves must be included in the discussion from the onset and 
their direction, when environmental impacts are not a quantitative concern, should 
always be the preferred management approach.   
 

1. Trees entering the stream through natural mortality due to 
senescence, wind throw, or bank erosion provides large woody 
debris (LWD) to the water body.  

The issue of the recruitment of large woody debris (LWD) is perhaps the most 
significant justification for incorporating buffers along glacial water bodies.  Large 
woody debris is extremely important to anadromous fish species as they migrate 
back to their spawning grounds.  Trees that have fallen into the river provide shelter 
and help form eddys in which the returning fish can rest and advance upriver with 
less effort than required against the downstream current.  LWD helps form critical 
stream and fish habitat features, helps control the movement of gravel and 
sediment, contributes energy to streams, and provides a substrate for the growth of 
organisms (Durst and Ferguson, 2000). 
 
In 2001, a study of the Tanana River by the Alaska Department of Natural 
Resources, Division of Forestry and the TCC Forestry Program analyzed the spatial 
distribution of bank erosion and the associated LWD recruitment along the entire 
length of the Tanana River.  The Tanana River is a large 570-mile-long glacial-fed 
river with its headwaters at the confluence of the Chisana and Nabesna Rivers near 
Tok, Alaska and ending at its confluence with the Yukon River near Tanana, Alaska.  
Summarizing the entire Tanana River by 10 km reaches, this investigation conducted 
a change analysis within a Geographic Information System using existing forest 
inventory data over a 20 year period (1978-80 to 1998-99).  This study determined 
that approximately 630 acres per year are eroded by the Tanana River (Ott, et al., 
2001). It also estimated that on average, 7,900 cords (or 22,403 m3) of LWD are 
recruited into the river each and every year.   
 
The amount of wood in any proposed buffer can be quantified and this volume should 
be assessed as to its recruitment benefits to the overall amount of LWD in the 
system.  Clearly, an entire riparian buffer area would not likely erode in a year within 
the current erosion rate of its bank, but it is possible.  Even if it did, its impact to 
fisheries or essential fish habitat, when viewed in the context of an entire river 
system, is inconsequential at best. Site specific or habitat-wide impacts to fisheries 
would most probably not occur from either implementing a riparian retention buffer 
or not, and the quality and/or quantity of any essential fish habitat would not be 
significantly impacted along a glacial water body.   
 

2. Energy input to the stream is derived from leaf litter, macro- 
invertebrates, and other energy sources that fall from trees into 
the water body.  
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Energy input to a glacial river derived from leaf litter, macro- invertebrates, or other 
energy sources that would fall into the river from any trees retained within a 66’ or 
100’ wide riparian buffer would be nominal at best, and unlike LWD, their absence 
would not be noticed nor measurable. 
 

3. The forest acts to control water temperature, by shading in warm 
conditions, and by heat retention and wind reduction in cold conditions.  

Water temperatures of the glacial rivers and streams is a non-issue.  Shading from 
trees on glacial rivers has no measurable effect as these water bodies are often very 
large in nature, spread out (and exposed to direct sunlight) and very cold in 
temperature to begin with. Any significant warming would make these water bodies 
more productive for fish, not less so. 
 

4. For streams and other water bodies having banks held in place by 
vegetation, trees provide stability to stream banks and floodplains. 

There are many factors that influence bank stability.  In an annotated bibliography 
compiled for the State of Alaska, Region III Forest Practices Riparian Management 
Committee, Dr. Robert A. Ott (2000) states: 

 
Bank stability is influenced by factors such as temperature regimes, 
composition of the bank material, hydraulic forces, presence or 
absence of permafrost, and vegetation (see Thorne (1982) for a 
description of bank erosion processes and mechanisms).  Vegetation 
stabilizes banks primarily by increasing shear strength of the soil 
(Thorne and Lewin 1979, Gray and MacDonald 1989), reducing water 
velocity (Gray and MacDonald 1989), and armoring the bank (Thorne 
1982).  
 
The ability of vegetation to stabilize a bank is dependent upon 
factors such as plant vigor, density, and rooting depth (Heede 1980), 
interacting with the other bank stability variables mentioned above. 
Predicting bank erosion rates can be difficult because of the 
interaction of the many variables that influence the process. 
 

Ott also noted that: 
 

The ability of vegetation to stabilize stream or river banks is partly 
dependent upon scale, with both the size of vegetation relative to 
the watercourse and absolute size of the vegetation being important. 
Vegetation stabilization tends to be most effective along relatively 
small water courses (Thorne 1982, Gatto 1984, Nanson and Hickin 
1986, Davies-Colley 1997). On relatively large rivers, fluvial 
processes tend to dominate (Gatto 1984, Nanson and Hickin 1986). 

 
The aggrading characteristics of glacial water bodies have great influences on bank 
instability, especially when associated with the fine sandy loam and silt loam soils 
often found along these rivers and streams.  Riparian vegetation, regardless of type, 
size, or composition, has a nominal effect on slowing the erosive action of glacial 
rivers and streams because of soil structure and composition and also because of the 
shallow root systems of trees growing in Interior Alaska.  These shallow root systems 
provide little shear strength to the soils and are easily undercut by the glacial river.  
Large trees may actually increase mass failure of banks because the surcharge 

36 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 



 

weight can overwhelm any additional increase in soil shear strength due to root 
systems.  Glacial rivers and streams will go where they want to, oftentimes changing 
course dramatically from year to year.   
 

5. Riparian vegetation has been shown to function as a filter for 
sediment and pollutants from adjacent sites.  

As already discussed, sedimentation of glacial water bodies is, for all intents and 
purposes, a non-issue.  Annual transport loads measured in the Tanana River near 
Fairbanks for example, were 26.1 million metric tons of suspended sediment and 
227,000 metric tons of bedload.  While bedload transport figures vary in different 
sites along this glacial river, suspended sediment transport has been found to be 
very similar across all sites measured.  Particle size distribution for suspended 
sediment is generally in the silt range and only occasionally is it in the very fine sand 
range. Median particle size of bedload measured has always been in the sand range 
but varies from the gravel range to the medium sand range (Harrold & Burrows, 
1983).   

 
Riparian buffers that have been implemented in Interior Alaska have suffered a 
variety of fates with a range of success.  More often than not the success of 
maintaining a riparian buffer is limited at best.  Trees retained in either a 66 foot or 
100 foot buffer often “shock out” because of increased sunlight and desiccation from 
greater wind flow and higher localized ambient temperatures.  Once shocked, the 
trees become weakened and chlorotic and subsequently attractive host material for 
bark and engraver beetles.  Spruce bark beetles and Ips beetles are visually 
attracted to trees exhibiting stress and a weakened state.  In addition to visual 
indicators, stressed trees emit chemical signals of their weakened state that bark 
and engraver beetles also hone in on.  And finally, trees retained in riparian buffers 
are exposed to greater and more powerful winds than when connected to a larger 
intact forest such as what existed pre-harvest.  This greater amount of wind in 
conjunction with the shallow root systems of interior white spruce make these trees 
highly susceptible to windthrow, further exacerbating any beetle outbreak.   Again, 
each management decision regarding the retention of riparian buffers along a glacial 
water body needs to be evaluated on a case-by-case basis.   
 

L. Timber Resources 

The TCC Region essentially defines the heart of the northern boreal forest within 
Alaska.  The region is extensively covered by forest, with areas of tundra, shrubland, 
wetlands, and water features interspersed throughout.  Temperature regime, 
moisture, soils, and disturbance factors (especially wildland fire) are some of the 
factors which control vegetation distribution and abundance.  There are 6 species of 
trees in the region, including 3 species of conifers (white spruce (Picea glauca), black 
spruce (Picea mariana), and tamarack (larch) (Larix laricina)) and 3 deciduous 
broadleaf tree species (paper birch (Betula neoalaskana), quaking aspen (Populus 
tremuloides), and cottonwood (balsam poplar) (Populus balsamifera)).  White 
spruce, paper birch, quaking aspen, and cottonwood are capable of growing large 
enough to be considered commercially viable timber.  
 
A small but stable forest products industry exists in the Tanana Valley, utilizing 
primarily white spruce for sawtimber and houselogs from State-owned lands and, to 
a lesser extent, other ownerships including village ANCSA lands and Native 
allotments.  Small amounts of other species, primarily paper birch, are utilized for 
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specialty products and small niche markets.  All species can and have been used as 
fuelwood, a use that is receiving increased attention with the advent of increased 
fossil fuel energy prices and the incentive to develop local renewable alternative 
energy sources from woody biomass. 
 

1. Tree Species in the TCC Region  

White spruce (Picea glauca) occurs in pure stands and in mixed stands with birch, 
cottonwood, aspen and black spruce.  It attains its best development on well-drained 
to moderately well-drained silt and sand loams on riparian floodplain sites or south-
facing uplands.  The well-stocked white spruce cover types represent the most 
productive sites (Viereck et al. 1992) in Interior Alaska.  Individuals can grow to over 
30” DBH and over 120’ feet in height, and can be quite long-lived, with ages over 
200 being common.  White spruce is considered to be the climax vegetation type on 
well-drained upland sites.  Over several centuries on some floodplain sites and poorly 
drained sites white spruce types may be replaced by black spruce as permafrost 
develops on the site.  Because of its size, distribution and high wood quality, white 
spruce has historically been the dominant timber species in Interior Alaska.  Seed 
crops of white spruce can be sporadic.  
 
Compared to the broadleaf species that it is often found growing with, white spruce 
is slower growing and longer-lived.  White spruce may seed in concurrently or after 
the hardwoods, but then eventually overtops and replaces them over time.  Although 
white spruce is considered to be a moderately shade tolerant species, it can grow 
and regenerate well in open sunny conditions, or it can exist in the understory for 
some time and then respond with increased growth rates when overstory 
competition is reduced.  White spruce generally develops as even aged stands 
following fire or floodplain development in Interior Alaska, but multiple age stands of 
white spruce can occur on floodplains and uplands when undisturbed by flooding and 
fire for more than 100 years.   
 
Good white spruce seed crops can be relatively sporadic, with excellent seed crops 
occurring about every 10-12 years (Schulz, 1998).  A mixture of exposed mineral 
soil and organic soil seems to provide the best site for seedling germination and 
establishment, indicating that some level of site disturbance is desirable.  Seed 
dispersal is relatively limited, with most seedfall occurring within several hundred 
feet of the parent tree.  These characteristics all conspire to make white spruce a 
relatively difficult tree to successfully regenerate with natural regeneration, 
especially in the time frames desired after timber harvest or mandated by law 
(FRPA). 
 
Black spruce (Picea mariana) occurs in pure stands but may occur with a mixture of 
white spruce and hardwoods.  Black spruce occurs commonly on organic soils with 
poor drainage, often underlain by permafrost.  Generally, pure stands of black spruce 
are less than 25 feet in height and are often classified as dwarf forest (woodlands).   
 
Tamarack, or larch, (Larix laricina), is not as widespread or as common as the other 
tree species in the region, and is found most commonly in the Tanana or Kuskokwim 
drainages.  It tends to be present on sites with black spruce, and is adapted to the 
same cold, poorly drained organic soils found on those sites.  Pure stands are not 
common, and it is more often a relatively minor component of stands in which it is 
found. 
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Hardwood tree species include paper birch (Betula neoalaskana), quaking aspen 
(Populus tremuloides), and cottonwood (Populus balsamifera).  Both aspen and birch 
are widespread, and are commonly found on well-drained south-facing slopes, 
although aspen tends to be restricted more to relatively drier, warmer sites.  
Hardwood types attain their best development on well-drained, sandy loam and silt 
loam soils.  Birch and aspen stands generally result from fires or other disturbances.  
Birch and aspen are both prolific seeders and can regenerate rapidly.  Younger birch 
trees can reproduce vegetatively by sprouting from the stump, while aspen is 
capable of root sprouting in addition to sprouting from stumps. 
 
Cottonwood cover types are generally found in nearly pure stands on floodplains 
where erosion and flooding are active.  These sites are usually quite productive.  
Cottonwood stands develop in a successional sequence that begins with alder-willow 
thickets on exposed sandbars and eventually develops into white spruce forest.  
Cottonwood trees produce large quantities of seed that can spread over long 
distances, and are also capable of root and stump sprouting like aspen. 
 
Balsam poplar, aspen and birch are short lived pioneer species which seed and 
sprout profusely and can exhibit rapid juvenile growth.   Natural uneven aged stands 
of hardwoods are rare because the species are intolerant of shade.  Under favorable 
conditions, stocking of young stands is dense and early growth is comparatively 
rapid.  Tree crowns close in at an early age and mortality due to shade intolerance is 
high.  The three hardwood species are susceptible to pathogens and at ages greater 
than 70 years decay often leads to serious wood quality degradation.  If undisturbed, 
stands of birch, aspen, or cottonwood often give way to dominance of white spruce 
on better sites or black spruce on poorer sites over time 
 

2. Allotment Forest Inventories 

a. Inventory History 

A series of forest inventory projects were conducted on Native allotments in the 
entire TCC Region by TCC Forestry from 1986 to 1993 with support provided by the 
BIA Alaska Region Office and agency offices.  At the time, TCC Forestry was 
developing capabilities in the relatively new field of Geographic Information Systems 
(GIS), and the implementation of geospatial technologies and databases inherent in 
GIS was a key component of the overall inventory effort.  A separate inventory 
project was conducted for each Management Subunit, each involving researching 
allotment locations, interpreting land cover on all parcels, conducting a field sample, 
compiling the field data, and preparing land cover area and timber volume estimates.  
With the evolution of database and GIS technologies, the allotment and timber stand 
location data was eventually compiled into comprehensive GIS datasets, and the 
associated inventory data, complete with detailed timber volume estimates, was 
organized into a relational database utilizing MS Access desktop database software.  
Applications were developed with the database and the GIS to facilitate detailed 
querying of the timber volume data by individual stand, parcel, groups of parcels, 
subunits, or other geographic designations.  Planning and implementation of 
subsequent management activities that have occurred on parcels in the region, 
including timber sales, timber trespass investigations, resource impacts from other 
activities such as ROW clearing, etc., have relied on this information to aid in the 
decision-making associated with those activities.  
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b. The Inventory Process 

A forest inventory project was conducted in each subunit with roughly the following 
process: 

• Allotment parcels locations were researched from BLM Master Title plats 
mapped on topographic maps and aerial photographs. 

• The aerial photographs were interpreted for land cover and areas (polygons) 
of homogeneous cover type identified and classified. 

• The cover type polygons and parcel boundaries were digitized into a GIS. 
• A sample of timbered stands was selected for field sampling. 
• Field data collection of tree measurements in the sampled timber stands was 

done, usually with 4 people over a 2 week period for each Subunit.  Data 
collected included DBH, height, and defect measurements on sample trees on 
variable plots, and age and radial growth information on selected spruce 
trees. 

• The field data were processed in the office with timber cruise compilation 
software, resulting in timber volume per acre estimates. 

• The timbered cover types were classified into strata, and the calculated 
timber volume per acre estimates assigned to the timbered strata. 

• Through data management in relational databases, timber volume estimates 
for all timbered areas identified in the inventories were determined by 
extrapolating the strata volume per acre estimates to all timbered areas 

 
Since the completion of the Subunit inventory projects about 1993, a small amount 
of work has been done to update the inventory data, but much work remains to keep 
the inventory data as current as possible.  Obsoleteness of the data is driven by 
several major factors, including changes in cover type due to forest growth, forest 
changes due to fire, insect outbreaks, and riverbank erosion, and changes in location 
and status of the allotment parcels themselves.  In particular, the availability of 
recent high-resolution satellite imagery and digital aerial photography over portions 
of the region drive home the need to update the cover type information on the 
allotment parcels.  Addressing the need to update and maintain the forest inventory 
data will be critical to the implementation of an effective forest management 
program, but in the meantime, the information currently available will be used to 
help drive the forest management decisions to be made.  
 

c. Land Cover Typing Summary 

Land cover typing was conducted for all allotment parcels, whether they had forest 
cover or not.  Individual stands (or polygons, in GIS terms) were delineated and 
attributed for a cover type.  Forested stands were attributed for tree species and size 
class for primary and secondary species, and overall density.  Non-forested stands 
were coded for broad cover type classes allowing classification of shrublands, 
wetlands, etc. 
 
All forested stands had a primary tree species coded for them; secondary tree 
species was coded if it was estimated that there was a second tree species that 
comprised more than 30% of a stand’s crown closure.  When interpreting aerial 
photography to determine cover type, white spruce and black spruce could generally 
be distinguished by size or position on the landscape; white spruce are dominant on 
well-drained productive sites and black spruce tend to dominate on cold, poorly 
drained unproductive sites.  With the aerial photography used in the inventories, it 
was difficult to distinguish between birch and aspen, so those species were coded as 
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“hardwood” when interpreting cover type.  Cottonwood situated on floodplain sites 
can generally be distinguished from birch and aspen and was usually classified as 
“cottonwood” when interpreting cover types in the inventories.   
 
Size class was estimated as the broad diameter (DBH) class that was predominant 
for the primary and secondary (if necessary) tree species coded for a stand, and 
included classifications for reproduction (< 4.5” DBH young trees), dwarf (< 4.5”, 
non-reproduction), poletimber (>= 4.5” and < 9.0” DBH), or sawtimber (>= 9.0” 
DBH).  Density was coded as an estimate of overall crown closure (primary and 
secondary species combined), and classified as low (0-30% crown closure), medium 
(30-60% crown closure), or high (60-100% crown closure).  Aids used in the 
interpretation of cover types on aerial photography include color, texture, hue and 
physical location of the stand in question.   
 
Cover types that include sawtimber, poletimber, and reproduction sized stands are 
considered to be “timberland” types, with the implication that they are considered 
productive or have the potential to be productive forestland.  Forest land with a 
“dwarf” descriptor for size class are considered to be woodland types, which are 
considered to be unproductive forestland. 
 
Non-forestland is land where the ground surface contains less than 10% tree cover 
or where trees are absent.  Non-forestland is commonly associated with poorly 
drained soils, permafrost, high elevation areas, cold summer time temperatures, or 
human caused development.  Non-forestland shrub types can also occur on recently 
disturbed areas such as burns or flooded areas, and can develop into forestland over 
time.  Non-forest areas were attributed for various cover types including shrubland 
types, wetland types, water bodies, barren areas, cultural (developed) areas, etc.   
 
If a non-forest cover type was a major component of a forested stand (> 30%), it 
was combined with the forest type in the cover type, similar to the way a secondary 
tree species could be combined with a primary tree species. 
 

d. Available Aerial Photography and Imagery 

The entire inventory process described above was conducted using comprehensive 
high-altitude color-infrared aerial photography available throughout the region to 
provide the background information required to interpret land cover on Native 
allotments.  This photography was acquired in the late 1970s and early 1980s, and 
was available at a scale of about 1:63,360 (1” = 1 mile) in all locations, and at a 
more favorable scale of 1:31,680 (2” = 1 mile) in some areas along the major river 
corridors.  At the time most of the inventory work was being conducted, the 
timeliness of the photography, 10-15 years, was not terribly out of sync with current 
ground conditions.  That situation is bound to change in a forest system as dynamic 
as the boreal forest of Interior Alaska, and, as time has gone by, the utility of the old 
photography has been lessened with regards to evaluating current ground 
conditions.  In addition, the old photography has existed solely in analog contact 
prints, and is not immediately accessible to integration with a modern GIS without 
extensive work.   
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Figure 9.  Location of digital aerial photography and satellite image data in the TCC 

Region. 
 
 
A partial solution to this situation has been the acquisition of newer data in the form 
of high-resolution digital georeferenced aerial photography and satellite imagery over 
many of the parcels in the region.  Figure 9 shows the location of these newer data 
sources.   
 
High-resolution photography has been made available through contracts executed 
and funded by the Bureau of Indian Affairs.  This photography has a spatial 
resolution of about 1 foot (0.3 meters), and has been made available to TCC Forestry 
in both analog stereo contact prints and digital georeferenced images.  The quality of 
the georeferencing appears to be excellent, as is the visibility of detail on the 
photography.  The hard copies of the photos are printed in natural color at a scale of 
1:18,000, and the digital imagery is in 3 spectral bands (RGB) allowing a natural-
color display of the imagery in the GIS.   
 
TCC Forestry has also engaged in the acquisition and processing of several forms of 
satellite imagery, 2 of which have potential for classifying or interpreting land cover 
on Native allotments.  Starting in 2002, TCC Forestry engaged in a cooperative 
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project with the State of Alaska Division of Forestry in which high-resolution 
QuickBird satellite imagery (available from DigitalGlobe) and medium-resolution Spot 
5 imagery (available from Spot Image Corp.) was acquired throughout the Tanana 
valley.  The QuickBird imagery was acquired in areas over communities, and the 
Spot 5 imagery was acquired in a contiguous block over much of the valley.  Since 
that cooperative venture, TCC Forestry has acquired additional QuickBird images at 
several locations elsewhere in the TCC Region. 
 
QuickBird images come in the form of 2 simultaneously collected images, a 
panchromatic (black and white) image at a spatial resolution of 0.6 meters and a 
multi-spectral image at a spatial resolution of 2.4 meters.  After orthorectification, 
the 2 images are combined or “fused” to produce the equivalent of a multi-spectral 
image at the higher resolution of the panchromatic image.  The multi-spectral image 
consists of 4 bands in the red, green, blue, and near-infrared portions of the 
electromagnetic spectrum, allowing display in either natural-color or color-infrared 
forms.  A single QuickBird scene covers an area approximately 10 miles square, or 
about 100 square miles. 
 
Like the QuickBird images, the Spot 5 images come in the form of 2 simultaneously 
collected images that can be fused together; a 2.5 meter resolution panchromatic 
image and a 10 meter resolution multi-spectral image.  The multi-spectral data 
comes in 4 bands in the green, red, near-infrared, and mid-infrared portions of the 
electromagnetic spectrum, allowing display in a color-infrared form, but not in 
natural color.  Individual Spot 5 scenes are quite large, covering about 37 miles 
square, or nearly 1,400 square miles per scene.  This makes Spot imagery more 
feasible for comprehensive coverage efforts than higher resolution imagery such as 
QuickBird or aerial photography.  The resolution appears at first glance to yield detail 
similar to what can be observed on the old 1:63,360 photographs, but certainly not 
as much detail as QuickBird imagery or the higher resolution photography. 
 
Regionwide, there are 195,243 allotment acres on 1,935 parcels covered by the 
aerial photography, 32,562 allotment acres on 394 parcels covered by QuickBird 
imagery, and 33,226 allotment acres on 454 parcels covered by Spot 5 imagery.  
Because some parcels are covered by more than one source of newer imagery, there 
are a total of 218,598 allotment acres on 2,238 parcels that are covered by at least 
one of the newer image datasets. 
 
As an example, all 3 forms of this image data are shown in the following figures at 
the location of an allotment parcel, FF017749B, along the Alaska Highway just west 
of the village of Tanacross in the Upper Tanana Valley.  Figure 10 shows the 
allotment boundary and land cover polygon data overlain on the BIA photography, 
Figure 11 shows the same data overlain on QuickBird imagery, and Figure 12 shows 
the data overlain on Spot 5 imagery.   
 
In Figures 10 through 12, notice that there are 2 forms of the allotment boundary 
data – this demonstrates the problems encountered when data created by TCC 
Forestry through manual digitizing efforts in the early 1990s is compared to 
allotment boundaries created by BLM when creating and maintaining their datasets 
from Master Title Plats some 15 to 20 years later.  Sometimes the boundaries 
between the 2 datasets differ because of actual changes that the allotment 
boundaries have undergone in the application approval process, sometimes the 
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Figure 10.  Allotment parcel FF017749B with BIA high-resolution digital aerial 

photography. 
 

 
Figure 11.  Allotment parcel FF017749B with QuickBird satellite imagery.
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Figure 12.  Allotment parcel FF017749B with Spot 5 satellite imagery. 
 
 
discrepancies are because of errors introduced in one or both of the datasets 
(probably the earlier TCC dataset) in the digitization process, or both.  In this case, 
the land cover polygon data has been edited to correspond to the newer current 
allotment location data.  This editing process, which has only been accomplished to 
date at a fraction of the parcels in the region, needs to be completed 
comprehensively throughout the region, especially on those parcels where newer 
image data exists. 
 

e. The Inventory Database 

After the field data collection in the inventories, data collected in similar cover types 
were organized into strata and compiled with timber inventory software to produce 
timber volume estimates for each sampled stand and the combined strata.  The 
timber volume estimates take the form of a “stock table”, which stores information 
on cubic-foot and board-foot volumes per acre, defect estimates, basal area, average 
height, and other parameters by 1-inch DBH classes and species in individual 
sampled stands and strata.  Timber estimates can be calculated for individual stands 
by linking stands in the GIS data to stock table records in the inventory database 
and multiplying the GIS stand acreages with the volume per acre figures in the stock 
table.  Estimates for unsampled timber types are determined by further combining 
the unsampled cover types into appropriate strata and making the same linkage 
between the GIS data and the inventory stock table.  The strata are also attributed 
with broad land cover classifications for reporting purposes.  The GIS provides the 
cover type and acreage of every stand on every parcel in all subunits in the 
inventories, and tables in the relational database determine the strata that each 
cover type in each subunit is associated with and make the link to the appropriate 
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stock table information that provides the detailed timber volume estimates.  The 
ability exists to report on the timber volumes in a myriad of different ways 
depending on the information needs at any given moment.  In the following sections, 
some of this data is reported in broad summaries to provide a picture of the nature 
of the timber resources on allotments in the region. 
 

3. Land Classification and Timber Volume 

As mentioned above, current data indicates that there are 256,629 acres in trust 
status on Native allotments as of April 2011.  The GIS land cover data that 
comprises a key component of the forest inventory data for the region indicates 
239,151 acres for those same trust acres.  This discrepancy of 17,478 acres, or 
about 7% of the allotted acres, is a result of changes occurring over time since the 
completion of the inventories and is a measure of the need to update the forest 
inventories.  It appears that over 7,000 acres of the discrepancy is explained by the 
presence of veteran’s applications of allotments that have occurred since the late 
1990’s, well after the completion of the forest inventories.  Nevertheless, the current 
state of the forest inventory data still has value to help establish the scope, quality, 
and quantity of the timber resources on the allotted lands and to evaluate resources 
on individual allotments when necessary. 

a. Land Classification 

Through database and GIS compilations all allotment parcel areas in the forest 
inventory data were classified into broad land classifications:  

• Accessible forest land:  Forested areas that are physically and economically 
accessible to harvest and are located within two miles from a navigable river 
or within five miles of a road. 

• Commercial timberland:   Accessible forest land capable of being stocked 
with commercial tree species suitable for lumber and available for intensive 
forest management and sustained timber production.  It comprises stands 
classified as reproduction, poletimber or sawtimber stands with crown cover 
greater than 30%. 

• Commercial woodland:   Accessible forest land suitable for producing 
merchantable woody products, comprised of stands with a predominate 
timber type classification of black spruce poletimber with crown cover greater 
than 30%.   

• Forest:  At least 10% crown cover of any size, or formally having had such 
tree cover and currently not developed nor planned for exclusive non forest 
use. 

• Inaccessible:  An area where access currently is not practical due to 
economic criteria.  Stands that are located greater than two miles from a 
navigable river or greater than five miles from a road. 

• Non forest:   Land that comprises less than 10% tree cover.  Tall shrub, 
tundra and bogs as well as cultural features are examples of non forest areas. 

• Noncommercial timberland:  Accessible land that may be harvested, but 
with site quality or current stocking levels that do not warrant investments 
towards future forest products.  This includes stands classified as poletimber 
or sawtimber with crown cover of 10-30%.  It also comprises stands classified 
as dwarf other than black spruce.   

• Noncommercial woodland:  Accessible land consisting of poor sites.  It 
comprises stands with a predominate timber type classification of black 
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spruce poletimber with crown cover of 10-30%.  It also comprises stands with 
a predominate timber type classification of black spruce dwarf.   

• Productive inaccessible forest land:  Commercial forest land that is 
unavailable for harvest because it is inaccessible. 

• Reserved:  Forest land that has been administratively withdrawn from 
harvest for environmental, political, wildlife, archeological or other reasons.  
Currently no land designation of this type exists in the region. 

• Timberland:  Forest land that is stocked or capable of being stocked with 
commercial tree species suitable for lumber.  The predominate species are 
white spruce, paper birch, quaking aspen and cottonwood. 

• Unproductive inaccessible forest land:  Noncommercial forest land that is 
unavailable for harvest because it is inaccessible. 

• Woodland: Forest land that is stocked or capable of being stocked with tree 
species of such form and size that the wood content is generally marketable 
within the region for products other than lumber.  Typically these products 
would be fuelwood.  The predominate tree species is black spruce 

 
The Bureau of Indian Affairs has found it useful to report allotment acres in a 
hierarchical display showing the breakdown of land cover class, reserved class, 
accessibility, forest class, and productivity class; Table 7 presents those data in such 
a way.   
 

b. Timber volume 

Forest inventory data for The TCC Region indicates 239,151 acres of land cover data 
for Native allotments of which 150,719 acres, or 63%, are forested.  Total net timber 
volume on the forestland is 129,624,004 cubic feet in trees one inch diameter at 
breast height (DBH) and greater.  In terms of board feet scribner rule, the volume of 
trees 9 inches DBH and greater is estimated to be 536,425 thousand board feet 
(MBF) (Table 8).   
 

c. Woody Biomass 

An important aspect of timber resources is the broader consideration of trees and 
shrubs as a source of woody biomass.  This includes the use of wood as a fiber 
source (paper, chips, etc.), but more importantly includes the use of wood as an 
energy source.  The use of chips and pulp as a fiber resource requires the 
development of specialized markets which do not currently exist in Interior Alaska, 
but the use of woody biomass as an energy source, while having a strong traditional 
and historical basis, is also receiving increased attention because of recent price 
instability and rising costs associated with fossil fuels and the resulting intense 
economic pressures to develop alternative energy sources in Alaskan communities. 
 
There are several ways to measure woody biomass.  Fuel wood is commonly 
measured in “cords” (1 cord = a stack of wood measuring 4’X4’X8’).  As a quick 
conversion, 100 cubic feet (1 CCF) is approximately 1 cord by the time one takes 
into account the airspace inherent in a pile of stacked wood.  Another common 
measurement is by weight, usually tons (1 ton = 2,000 lbs.).  Conversions of cubic 
feet of wood to a weight measurement is fairly straightforward, except that density, 
or weight per unit volume, varies by species.  Also, what portions of a tree are 
considered as the woody biomass need to be considered; standard cubic foot 
measurements include the bole of a tree up to a small end diameter (often 4”), but  
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Table 7.  Bureau of Indian Affairs land classification acreage chart. 
 

     63,336   Commercial 
    76,397   
    Timberland 13,060  Non-Comm. 
   110,079    
   Accessible  538  Commercial 
    33,682   
    Woodland 33,144  Non-Comm. 
  150,719     
  Unreserved    

18,834 
 

 Productive 
    23,915   
    Timberland 5,081  Unproductive 
   40,641    
   Inaccess.  65  Productive 
    16,725   
  150,719   Woodland 16,661  Unproductive 
 Forest      
     0  Commercial 
    0   
    Timberland 0 Non-Comm. 
   0    
   Accessible  0 Commercial 
    0   
    Woodland 0 Non-Comm. 

239,151 
acres 

 0     

  Reserved   0 Productive 
    0   
    Timberland 0 Unproductive 
 88,432  0    
 Non-For.  Inaccess.  0 Productive 
    0   
    Woodland 0 Unproductive 

 
 
 
 
above-ground biomass could also include the entire tree, including limbs, tops, bark, 
and leaves.  An additional complication is that weight varies greatly with the water 
content of wood; as a result, woody biomass weight can be reported as “green” 
(~50% moisture), “air-dry” (~20% moisture), or “bone-dry” (0% moisture). 
 
To evaluate woody biomass on Native allotments in the region using the existing 
inventory data, cubic foot volume estimates in all size classes and all species are 
used.  Cubic feet are converted to green tons using the species conversion factors 
shown in Table 9. 
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Table 8.  Allotment acreage and timber volume by land classification the TCC Region. 
 
Allotment Inventory Acreage in the TCC Region:  239,151 acres  

Forest:  150,719 acres; 128,624 MCF; 536,425 MBF 
 Accessible: 110,079 acres; 102,075 MCF; 422,547 MBF 
 Timberland: 76,397 acres; 100,787MCF; 417,479 MBF 
 Commercial: 63,336 acres; 91,551 MCF; 379,529 MBF 
 Non-commercial:  13,060 acres; 9,236 MCF; 37,949 MBF 
 Woodland:  33,682 acres; 1,288 MCF; 5,068 MBF 
  Commercial:  538 acres; 359 MCF; 1,396 MBF 
 Non-commercial: 33,144 acres; 929 MCF; 3,671 MBF  
             Inaccessible:  40,641 acres; 27,548 MCF; 113,879 MBF 
 Timberland:  23,915 acres; 27,240 MCF; 112,654 MBF 
 Productive: 18,834 acres; 24,318 MCF; 100,652 MBF 
 Non-productive: 5,081 acres; 2,922 MCF; 12,002 MBF 
 Woodland:  16,725 acres; 309MCF; 1,225 MBF 
  Productive:  65 acres; 26 MCF; 104 MBF 
  Non-productive: 16,661 acres; 282 MCF; 1,121 MBF 
  
Non-forest:  88,432 acres; 0 CCF; 0 MBF 
 Accessible:  54,101 acres; 0 CCF; 0 MBF 
 Barren and cultural:  1,478 acres; 0 CCF ;0 MBF 
 Rivers and lakes:  4,862 acres; 0 CCF; 0 MBF 
 Shrubland:  41,460 acres; 0 CCF; 0 MBF 
 Wetland:  6,110 acres; 0 CCF; 0 MBF 
   Other:  192 acres; 0 CCF; 0 MBF 
           Inaccessible:  34,331 acres; 0 CCF; 0 MBF 
 Barren and cultural:  210 acres; 0 CCF; 0 MBF 
 Rivers and lakes:  3,222 acres 
 Shrubland:  24,675 acres 
 Wetland:  5,060 acres 
 Other:  1,165 acres 
 
 
Table 9.  Wood density of tree species of Interior Alaska.   

White spruce, Paper birch, Aspen and Balsam poplar figures are from the 
State of Alaska, Department of Commerce 
http://www.commerce.state.ak.us/ded/dev/forest_products/ 
forest_products5.htm); Black spruce figures are from a Canadian website 
maintained by Lakehead University in Ontario 
http://www.borealforest.org/); Tamarack figures are from an engineering 
website (http://www.engineering toolbox.com/weigt-wood-d_821.html). 

 
Tree Species Green Density (lbs/cubic 

foot) 
Air-dry density (lbs/cubic 

foot) 
White spruce 36 31 
Black spruce 32 28 
Paper birch 48 38 
Aspen 43 27 
Balsam poplar 38 24 
Tamarack 47 37 
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A comparison of acres, timber volumes, and biomass tonnages occurring on various 
cover type classes within the eight subunits is shown below in Table 10.  Overall, 
there is an average timber volume of 542 cubic feet per allotted acre, with a high of 
813 CF/acre in the Fairbanks Subunit and a low of 154 CF/acre in the Kanuti Subunit.  
The trend seems to be higher average volumes in Subunits in the lower river basins 
in southern portions of the region (Fairbanks, McGrath, Middle Yukon, Melozitna) and 
lower average volumes in the upper basins or northern portions of the region 
(Kanuti, Koyukuk, Delta, Upper Yukon).  
 

4. Forest Productivity 

Forest productivity is often measured or determined based on the size, growth, and 
value of the forest products, especially timber, potentially generated from forested 
land.  Evaluating productivity in a broad sense, however, can be related to tangible 
and intangible products and values derived from these forests as well as individual 
tree growth characteristics (Zasada et. al. 1997).  Allotment forest resources may be 
considered productive to the residents regardless of tree size, structure, composition 
and extent.  Conditions important to tourism, spiritual values, aesthetics and 
ecosystem function may also be difficult to quantify.   
 
When looking at a measurable means of estimating productivity of timber stands, 
tree height as a function of age has been found to be a reliable indicator, sometimes 
expressed in terms of “site index”.  The site index number gives the height in feet of 
a particular tree or stand (averages of measured site trees) at a reference base age.  
In Interior Alaska, site index formulas for white spruce generally use a base age of 
100 years (Farr 1967).  Some site tree information was collected during the forest 
inventories in the TCC Region, although the data was not collected everywhere, the 
samples were quite subjective, and only data for white spruce was collected.  
Averages for these sampled site trees are summarized and shown in Table 11.  The 
subjective nature of the sampling and data collection make it difficult to reach any 
firm conclusions from these data, but indications are that the best sites for timber 
productivity are found in the Fairbanks Subunit. 
 
Site index, age and basal area (area in square feet of a stump cross section)  
can be used to predict stand growth.  Table 12 uses the Farr growth and yield tables 
to estimate mean annual increment of selected white spruce sawtimber types in 
various subunits.  Yield table values are adjusted for differences between actual 
measured tree stocking from the inventories (basal area) and stocking assumed as 
“well-stocked” in the yield tables.   
 

5. Annual Allowable Cut 

Annual allowable cut (AAC), or annual allowable harvest, is an estimate of the 
average volume of timber that may be harvested annually over an area or an 
ownership such that the long term yield of timber does not decline.  A number of 
elements should be considered in the calculation of AAC, not all of which may be well 
known, including current stock, growth rates, mortality, productive area, and 
rotation lengths.  Because of the difficulty in dealing with applying the concept of an 
annual allowable cut to a large number of parcels and owners, AAC was not 
determined for the TCC Region Native allotments.   In addition, the lack of current 
commercial harvest on Native allotments in the region tends to lend the concept  

50 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 



 

Table 10.  Acres, timber volumes, and biomass tonnages by Cover Type Class and 
Management Subunit. 

 

Cover Type Class Acres CCF MBF 
Green 
Tons  

Delta Subunit     
 White spruce 1,947 27,050 11,414 49,014 
 Black spruce 6,181 1,003 390 1,715 
 Hardwood 3,631 41,654 15,397 87,878 
 Cottonwood 54 509 166 949 
 White spruce - Black spruce 15 35 14 61 
 White spruce - Hardwood 1,827 20,633 8,524 39,449 
 Black spruce - Hardwood 421 1,854 708 3,338 
 Cultural 301 0 0 0 
 Water 392 0 0 0 
 Wetland 2,044 0 0 0 
 Shrubland 3,049 0 0 0 
 Other 35 0 0 0 
 Delta Subunit Totals: 19,896 92,738 36,613 182,405 

Fairbanks Subunit     
     White spruce 3,367 82,153 35,905 148,557 
 Black spruce 3,449 1,912 759 3,283 
 Hardwood 3,854 43,745 16,011 97,107 
 Cottonwood 476 4,466 1,457 8,325 
 White spruce - Hardwood 3,483 37,297 15,765 72,243 
 White spruce - Cottonwood 364 5,307 2,018 9,758 
 Black spruce - Hardwood 36 86 34 148 
 Barren 145 0 0 0 
 Cultural 212 0 0 0 
 Water 986 0 0 0 
 Wetland 2,207 0 0 0 
 Shrubland 2,934 0 0 0 
 Fairbanks Subunit Totals: 21,514 174,967 71,949 339,422 

Kanuti Subunit     
 White spruce 1,071 9,875 4,208 17,916 
 Black spruce 2,977 94 37 162 
 Hardwood 420 1,691 638 3,528 
 Cottonwood 359 1,078 284 2,028 
 White spruce - Hardwood 373 3,650 1,551 7,001 
 White spruce - Cottonwood 279 256 98 466 
 Black spruce - Hardwood 215 73 29 123 
 Barren 126 0 0 0 
 Cultural 94 0 0 0 
 Water 645 0 0 0 
 Wetland 825 0 0 0 
 Shrubland 3,487 0 0 0 
 Kanuti Subunit Totals: 10,872 16,717 6,845 31,224 

  

51 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 



 

Table 10. Acres, timber volumes, and biomass tonnages by Cover Type Class and 
Management Subunit (continued). 
 

Cover Type Class Acres CCF MBF 
Green 
Tons  

Koyukuk Subunit     
 White spruce 1,641 23,240 10,030 42,572 
 Black spruce 4,022 0 0 0 
 Hardwood 1,488 11,356 4,431 24,378 
 Cottonwood 727 8,494 2,812 16,305 
 White spruce - Hardwood 1,197 12,210 5,036 23,631 
 White spruce - Cottonwood 301 3,632 1,397 6,887 
 Black spruce - Hardwood 462 1,089 454 2,086 
 Cultural 1 0 0 0 
 Water 568 0 0 0 
 Wetland 3,382 0 0 0 
 Shrubland 4,662 0 0 0 
 Koyukuk Subunit Totals: 18,452 60,021 24,160 115,858 

McGrath Subunit     
 White spruce 625 6,645 2,775 12,837 
 Black spruce 3,534 2,176 853 3,632 
 Hardwood 1,301 17,167 6,886 36,836 
 Cottonwood 292 3,688 1,405 7,776 
 White spruce - Hardwood 2,693 50,623 21,702 99,913 
 White spruce - Cottonwood 55 673 271 1,292 
 Black spruce - Hardwood 586 2,350 966 4,374 
 Barren 9 0 0 0 
 Cultural 74 0 0 0 
 Water 532 0 0 0 
 Wetland 1,150 0 0 0 
 Shrubland 1,342 0 0 0 
 McGrath Subunit Totals: 12,192 83,322 34,858 166,660 

Melozitna Subunit     
 White spruce 3,485 57,196 25,430 105,009 
 Black spruce 7,266 681 272 1,185 
 Hardwood 3,939 39,936 15,464 87,854 
 Cottonwood 901 12,761 4,983 25,912 
 White spruce - Hardwood 3,369 56,025 23,607 110,716 
 White spruce - Cottonwood 1,048 16,746 7,098 31,464 
 Black spruce - Hardwood 645 131 51 219 
 Barren 32 0 0 0 
 Cultural 60 0 0 0 
 Water 621 0 0 0 
 Wetland 1,850 0 0 0 
 Shrubland 4,113 0 0 0 
 Other 163 0 0 0 
 Melozitna Subunit Totals: 27,491 183,476 76,905 362,360 
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Table 10. Acres, timber volumes, and biomass tonnages by Cover Type Class and 
Management Subunit (continued). 
 

Cover Type Class Acres CCF MBF 
Green 
Tons  

Middle Yukon Subunit     
 White spruce 3,885 73,227 32,163 132,813 
 Black spruce 5,562 1,068 429 1,879 
 Hardwood 6,129 65,121 25,285 146,059 
 Cottonwood 712 14,634 5,306 28,834 
 White spruce - 5,594 100,350 43,655 189,043 
 White spruce - 1,012 12,570 5,147 24,249 
 Black spruce - 766 0 0 0 
 Barren 98 0 0 0 
 Cultural 4 0 0 0 
 Water 963 0 0 0 
 Wetland 3,354 0 0 0 
 Shrubland 13,227 0 0 0 
 Middle Yukon 41,305 266,970 111,984 522,877 

Upper Yukon Subunit     
 White spruce 14,758 259,999 111,104 470,013 
 Black spruce 15,403 5,846 2,322 10,086 
 Hardwood 10,301 50,560 18,852 109,050 
 Cottonwood 2,086 9,995 3,138 19,477 
 White spruce - 7,135 76,905 31,960 149,040 
 White spruce - 1,011 11,708 4,562 21,786 
 Black spruce - 2,077 3,015 1,173 5,678 
 Barren 310 0 0 0 
 Cultural 222 0 0 0 
 Water 3,378 0 0 0 
 Wetland 5,892 0 0 0 
 Shrubland 23,699 0 0 0 
 Other 1,159 0 0 0 
 Upper Yukon 87,429 418,028 173,111 785,130 

Grand Totals: 239,151 1,296,240 536,425 2,505,936 

 
 
 
irrelevant.  The consideration of individual allottee goals and the proposed actions 
driven by those goals make it difficult to consider AAC when evaluating a single 
action or allotment parcel.  However, it may be useful for TCC, BIA, and the other 
trust service providers in the region to consider the concept of maximum allowable 
harvest levels allowed within a region, subregion, or some other geographic area, 
especially when considering the cumulative impacts of multiple activities.  To that 
end, a simple calculation of AAC is determined for each subunit as an example of one 
method of determining AAC for a specified geographic area.  The calculations are 
based on the simple area cut method, which simply divides the total productive 
forest area by rotation age, giving the acreage that can be harvested in a year.  This 
acreage is then multiplied by the weighted average per acre to determine the AAC.  
For the purposes of this calculation, only board foot volumes on white spruce or 
white spruce mixed sawtimber or poletimber types is considered, and a rotation 
length of 100 is assumed (arbitrary, but reasonable).  The results are summarized in 
Table 12.  
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Table 11.  Comparison of summaries of collected site tree data by subunit. 

Subunit 
# sample 

trees 
Site Index 

(Feet) 
Age 

(Yrs.) 
Height 
(Feet) 

Diameter 
(Inches) 

10 Year Radial 
Growth (1/20”) 

Delta 123 59 115 63 10.8 5 

Fairbanks 26 73 96 72 12.3 10 

Kanuti 127 53 134 61 10 5 

Koyukuk 83 57 137 66 11.1 7 
McGrath 55 59 135 68 12.1 7 

Melozitna 129 61 127 68 11.3 8 

Middle Yukon 96 55 133 63 11.7 8 

Upper Yukon 202 55 124 61 9.7 6 

Entire Region 841 57 126 64 10.8 7 

 
 
Table 12.  Comparison of productivity estimates for selected subunits/white spruce 

sawtimber types. 

Subunit 

 
# 

sample 
trees 

 
Site Index 

(Feet) 

 
 

Age 
(Yrs.) 

 
Yield Table 
Basal Area 

(Square Ft.) 

 
Measured 
Basal Area 

(Square Ft.) 

Mean Annual 
Increment (CF 
Per Acre Per 

Year) 

Delta SS3 7 69 76 142 105 17.4 

Fairbanks SS3 10 78 115 152 129 25.9 

Kanuti SP3 19 55 164 133  80   9.1 

Koyukuk SS3 9 59 157 138 146 17.0 

Melozitna SS3 11 59 174 143  86 10.1 

Middle Yukon SS2 14 60 193 148  83  9.6 

Upper Yukon SS3 8 60 172 146 128 15.6 

 
 
Table 13.  Annual Allowable Cut (AAC) by Subunit. 

 
 

Subunit 

 
 

Acres 

BF 
volume 
(MBF) 

 
Rotation 

(yrs) 

 
AAC  

(acres) 

 
AAC 

(MBF) 
Delta  2,988   19,938 100    30    199 
Fairbanks 7,131 53,688 100    71    537 
Kanuti 1,298 5,857 100    13     59 
Koyukuk 3,113 16,463 100    31    165 
Mcgrath 3,347 24,748 100    33    248 
Melozitna 7,816 56,135 100    78    561 
Middle Yukon     10,447 80,585  100   104    806 
Upper Yukon  20,302 147,626  100   203 1,476 

Total:     56,443   405,040 100   564 4,050 
 
 
The development of biomass energy projects may require the determination of AAC 
for woody biomass.  In this case, AAC calculations would most likely need to include  
growth and yield estimates for all species, different and possibly variable rotation 
lengths would need to be determined, and the type of biomass product required 
(cordwood, chips, whole-tree, CF only, etc.) would need to be considered.  Also, it is 
unlikely that Native allotments would be the only land status involved in the planning 
of a proposed biomass energy project.    
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Figure 13.  Wildfires in the TCC Region, 1950 to present. 
 
 

M. Wildland Fire 

The ecology of Interior Alaska is strongly influenced by the presence of wildland fire.  
Highly flammable vegetation and land cover types, summer weather characterized by 
periods of warm, dry conditions, and the common occurrence of thunderstorms 
providing a source of ignition conspire to make fire a dominant source of disturbance 
on the landscape.  Vegetation, site productivity, wildlife habitat, and other land 
characteristics found in any given location at any given time is often controlled, and 
can often be traced, to fire history.  Figure 13 shows wildfire perimeters since 1940 
as recorded by the BLM Alaska Fire Service (AFS), and it is apparent that Interior 
Alaska, and the TCC Region, is the heart of wildland fire activity in Alaska.  Wildfire 
perimeters totaling over 58 million acres have burned in Alaska since 1940, 50 
million, or 86%, of which are within the TCC Region.  Because of some of those 
perimeters overlapping each other (fires burning more than once in the same area), 
total area affected in the TCC Region is about 43 million acres, or about 1/3 of the 
region.  655 Native allotment parcels are within these fire perimeters, totaling about 
62,000 trust acres potentially affected by fire in the last 60 years.  Acres burned and 
allotments affected are highly variable from one year to another – 6.6 million acres 
burned in 2004 in the TCC Region, affecting about 9,600 acres on 112 parcels, or 
about 1/6 of the acres and parcels affected by fires since 1940. 
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A current region-wide programmatic Native allotment fire management plan exists 
that provides much detail and information related to wildland fire management on 
Native allotments, potential fuels management activities, suppression options, 
relationships with fire suppression agencies, and more (Tanana Chiefs Conference, 
2002).   
 

N. Forest Health 

The concept of forest health is a matter of some debate, but is taken here to be the 
condition of functional forested ecosystems and the potential negative effects of 
infestations of forest insects, pathogens, invasive plants, and other abiotic factors.  
Each year the USDA Forest Service Forest Health Protection (FHP) Program conducts 
aerial detection surveys across Alaska in an attempt to define and quantify forest 
damage.  These aerial surveys are flown over portions of the State known to have 
detectable forest health problems, and are useful for detecting agents that produce 
noticeable levels of mortality or defoliation.  Many pathogens are not so easily 
detectable, especially fungal agents, so the aerial surveys may be considered to be a 
sample of the most obvious and detectable forest health problems to be found at any 
given time.  The most recent survey in 2010 (USDA Forest Service, 2011) identified 
1,280,000 acres of forest damage from various agents, including areas of damage in 
Interior Alaska.   
 

1. Forest Insects 

Forest insect infestations detected in the TCC Region in 2010 include aspen leaf 
miner (Phyllocnistis populiella) over nearly the entire extent of aspen in Alaska, 
northern spruce engraver beetles (Ips sp.) along the main river drainages of the 
upper Yukon River, and willow leafblotch miner (Micrurapteryx salicifoliella) 
throughout Interior Alaska.  The intensity and mortality to timber resources in the 
past produces much interest in spruce bark beetle (Dendroctonus rufipennis) activity, 
but current infestations look to be focused outside the TCC Region in southwest 
Alaska.  Other insects that have had outbreaks in the region in the past, have 
relatively light current infestations, or are “between cycles” include spruce budworm 
(Choristoneura fumiferana), various birch leaf miners (Profenusa thomsoni, 
Heterathrus nemoratus, Fenus pumila), aspen tortrix (Choristoneura conflictana), 
and various cottonwood defoliators (Epinotia solandriana, Lyonetia sp., Chrysomela 
sp.).  No current mention is made of larch sawfly (Pristiphora erichosonii), although 
this insect caused extensive mortality of larch across its range in Interior Alaska in 
the 1990’s. 
 

2. Forest Pathogens 

Alder canker (Valsa melanodiscus), infecting thin-leaf (Alnus tenuifolia) and green 
alder (Alnus crispa), is known to be common in Interior Alaska, but aerial surveys to 
detect the amount of infestation have only been conducted in southcentral Alaska 
(USDA Forest Service, 2011).  Spruce needle rust was only observed at low levels in 
Interior Alaska in 2010, but was higher just a couple years previous.   Heart rots are 
the most important cause of volume loss in the hardwood species, with a high 
incidence of heart rot by the time a stand reaches maturity (50 years), and 
substantial volume loss in stands 80 years or older.  A number of stem and root rots 
are important in white spruce, especially the heart rot Phellinus pinii and the root rot 
Inonotus tomentosus (Trummer and Hennon, 2009).  Ionontus can be persistent on 
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a site for a number of years, and is therefore an issue when considering reforestation 
of white spruce after harvest in an infected stand. 
 

3. Invasive Plants 

The general issue of invasive organisms includes the potential introduction and/or 
presence of non-native plants, animals, or microorganisms.  Their introduction can 
be the result of the natural migration of a species from another region, the accidental 
transport of a species from another location by humans, or even the intentional 
introduction of a species for perceived beneficial purposes.  Problems can arise when 
an introduced organism becomes established and aggressively propagates itself to 
the detriment of native organisms or systems.  Although it is difficult to find and 
identify non-native pathogens, there are currently no known serious exotic tree 
pathogens that have become established in Alaska (USDA Forest Service, 2011).  
The most concern for potential invasive insects seems to be centered on several 
species of gypsy moths, Lymanttria dispar, Lymantria Mathura, Lymantria monacha) 
which are capable of targeting hundreds of species of trees and shrubs, many of 
which are found in Alaska.  Of more immediate concern, however, is the presence 
and/or potential of invasive plants. 
 
The threats posed by non-native plant species vary depending on the relative 
aggressiveness of the species involved, what sites the species propagate most 
readily on, and the changes to natural ecosystems that could result from their 
establishment.  The biology of individual species also dictates, to a degree, what 
control measures are appropriate when trying to manage an invasive species.  Some 
species can be controlled with manual or mechanical means, while some species can 
only be effectively dealt with using pesticides.  Various surveys report that the 
occurrence of non-native species is largely restricted to disturbed or developed 
areas, and there are examples of invasives successfully competing against native 
plants in such circumstances.  An example is white sweetclover (Melilotus alba), 
which was introduced for agricultural purposes, but became established along 
roadsides, and has recently been found establishing itself on newly exposed riparian 
habitats along major rivers, particularly the Nenana River, where it has successfully 
competed against native species regeneration (Spellman and Wurtz, 2011).  Since 
many forest management activities are either in response to a disturbance event, or 
are a disturbance event themselves, consideration and mitigation of the potential 
impact of invasive species may be warranted in some circumstances.  With forest 
management activities, it is of particular concern that the use of vehicles and other 
potential vectors could allow for the introduction of invasive species into areas 
otherwise non-infected. 
 
An extensive Statewide database of information on the status of invasive plants in 
Alaska, the Alaska Exotic Plants Information Clearinghouse (AKEPIC), is maintained 
in a cooperative effort by the United States Forest Service, National Park Service, 
Bureau of Land Management, and Alaska Natural Heritage Program in support of the 
Alaska Committee for Noxious and Invasive Plants Management (CNIPM) and the 
Strategic Plan for Noxious and Invasive Plants Management in Alaska.  The 
information in the AKEPIC database includes an “invasiveness rank” that has been 
developed to help gauge the threat posed by non-native species (Carlson et al., 
2008).  Information in the AKEPIC database can be accessed online at 
http://aknhp.uaa.alaska.edu/botany/akepic/.  A listing from the AKEPIC database of 
the invasive plants found in Interior Alaska as of May 2011 with their invasiveness 
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rankings is found in Appendix F.  Recommended control and management measures 
can be found for individual species on the AKEPIC website. 

 
III. Forest Management Practices 

A. Silvicultural Systems 

Silviculture is defined as the art and science of tending a forest by controlling forest 
establishment, composition and growth.  Returns from silviculture are generally 
thought of in terms of timber production.  However, with increased emphasis on 
integrated resource management, it is not uncommon for the owner to have goals 
other than timber production such as wildlife habitat enhancement, watershed 
restoration or hazard fuel reduction.  The essential requirement therefore, is to 
define objectives with targeted outcomes and then design treatments shaped to their 
attainment (Smith 1962).  Silvicultural treatments should be considered in the 
context of the total cycle of forest development (at least one rotation), and with all 
management goals in mind.  When deciding on a particular system, the forest 
biology of the tree species being managed needs to be considered as well as the 
economics of the various treatments in question.   
 
In the boreal forest of Interior Alaska, natural stands of white spruce and hardwood 
species usually develop following fire or flooding and tend to be even-aged.  Even-
aged silvicultural systems are often well suited to boreal forest tree species because 
they tend to more closely resemble a fire dependent ecosystem.  When fire produces 
clearings in the forest, soil warming occurs, which in turn increases vegetative 
growth.  Fire also reduces the thickness of the organic mat, which increases the 
amount of mineral soil seedbed present and the relative amount of precipitation 
infiltrating mineral soil.  The same general site characteristics which promote 
successful natural regeneration of white spruce also promote successful regeneration 
for the associated hardwoods.  Clearcutting is one method of even-aged 
management, but is in no means the only method.  Partial removal variations such 
as clearcutting with reserve trees, seed trees, seed trees with reserve trees, 
shelterwood and shelterwood with reserve trees, are all even-aged methods of stand 
management.  Whatever system is employed, care must be taken if relying on 
natural regeneration of white spruce given the difficulties of doing so at higher 
latitudes. 
 
Despite the frequency of naturally occurring even-aged stands, multi-aged stands do 
exist and uneven-aged management may be a possibility on some sites.  Mixed 
stands on upland sites, often the result of white spruce seeding into a hardwood 
dominated area over a long period of time, may present the opportunity to manage 
for multiple age classes and/or species.  However, older stands are prone to lower 
productivity as a result of site cooling from buildup of organic material on the site, 
which will tend to drive management to more intensive site disturbance and even-
aged systems. 
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Table 14.  Silviculture and infrastructure development costs (Fairbanks area). 
 

Forest Development Costs 
SILVICULTURE                                      Cost/acre 
Prescribed burning                                                $     100.00 
Scarification    $     124.00 
Direct seeding    $       42.00 
Tree planting    $     450.00 
Tree thinning    $     500.00 
  
ACCESS     Cost/mile 
Winter road construction    $  2,000.00 
Winter road maintenance    $  1,000.00 
Secondary timber road construction    $  6,000.00 
Secondary timber road maintenance    $     360.00 
Spur road construction    $  2,000.00 
  
OTHER INFRASTRUCTURE    Cost/item 
Ice bridge construction    $  1,500.00 
Steel bridge construction (< 40’) < $25,000.00 
Steel bridge construction (> 40’) > $22,000.00 
Bridge maintenance    $     150.00 
Move In/Out Costs (Semi Truck with Lowboy)    $     125.00/hr 
Culverts (bought and installed)    $     500.00  
 
 

B. Forest Development 

Forest development includes activities besides timber harvest performed in the forest 
to meet various silvicultural objectives.  Forest development activities may include 
thinning, reforestation, wildlife habitat enhancement and access development.  All of 
these activities require funding to implement.  Table 14 gives costs examples for 
various treatments that have been conducted in the Fairbanks area, based on 
experience and consultation with the Fairbanks Area Office of the State Division of 
Forestry.   These costs will vary widely, and probably do not accurately reflect 
increased costs inherent for rural Alaska. 

1. Reforestation 

There are two broad approaches to reforestation, “natural” and “artificial” 
reforestation techniques.  Natural reforestation relies on trees or material already 
present on the site to provide for reforestation, such as seed trees, naturally 
occurring seed, or coppice regeneration to accomplish reforestation.  Artificial 
reforestation refers to techniques and processes provided by human intervention to 
accomplish reforestation, and includes planting and direct seeding techniques. 
 
Natural regeneration has one primary advantage over artificial regeneration, and 
that is lower cost.  This is especially important where low value and remote timber 
stands have been harvested.  Since most of the boreal tree species regenerate more 
securely on disturbed soil surfaces with some level of exposure of mineral soil or 
removal of organic material, some sort of site preparation may be apropriate to 
ensure adequate seed germination and seedling survival.  Site preparation 
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techniques include prescribe burning and scarification, or mechanical manipulation of 
surface organic material.  If healthy, vigorous seed trees are left after harvest and 
scarification is performed, natural regeneration may be accomplished.  Scarification 
should only be performed where risk of erosion is low and can be performed by blade 
(dozer or skidder) or by pulling a disk trencher.  Costs for scarification are about a 
third of tree planting but, with the unpredictability of seed production or young 
seedling survival, natural regeneration may result in inadequate stocking or uneven 
species distribution. 
 
Artificial regeneration refers to techniques where seeds or seedlings are collected and 
processed ahead of time and applied to the site.  “Direct seeding” refers to 
techniques where seed is collected, processed, and applied to specific seedspots.  In 
many ways it can be very similar to natural regeneration, except that more control is 
applied to ensure that specified quantities of seed are applied to appropriate 
seedspots, and a more uniform distribution of seedlings may result.  The same site 
preparation techniques used for natural regeneration described above are 
appropriate. 
 
With either natural or artificial techniques, an important consideration is the potential 
effects of competing plant species on seedling survival.  The grass Canadian bluejoint 
(Calamagrostis canadensis) is of particular concern.  Calamagrostis is found on a 
variety of sites, but is especially problematic on upland sites where it is commonly 
found as a minor understory species under mixed stands with a tendency to 
aggressively take over a site after harvest.  Calamagrostis forms dense mats that 
can render it nearly impossible to establish tree seedlings, the growth of which can 
be stimulated by the same site preparation techniques used to prepare a site for 
reforestation. 
 

a. White spruce 

As the primary focus of timber management in Interior Alaska, white spruce is also 
where the bulk of reforestation efforts have been to date.  However, providing for 
adequate reforestation of white spruce can be a difficult silvicultural treatment in the 
boreal forest of Interior Alaska.  The species only produces viable seed every five to 
seven years with exceptional seed years every 12 years, and seedbed requirements 
for adequate seedling establishment are such that reforestation of white spruce is no 
easy feat.   Maximum distance from the seed source for the spread of adequate 
quantities of white spruce seed is only about 150-300 feet (Zasada 1971).  As a 
result, successful reforestation using natural regeneration techniques can be a 
relatively low probability event. 
 
Good survivability of white spruce has been achieved on recently harvested areas in 
the Tanana valley by hand planting one year old containerized seedlings.  The 
biggest production facilities for these seedling types are located in Canada.  Here, 
large nurseries produce white spruce seedlings on a large scale for reforestation of 
timber harvest operations in British Columbia and Alberta.  The nurseries generally 
offer a range of seedling sizes and costs.  Successful projects have been conducted 
with less expensive smaller seedlings, but that may have to be adjusted based on 
site conditions in the harvested areas being replanted.  One successful scenario has 
seeds sown in greenhouses about January, extracted seedlings shipped to Alaska by 
late July or August, and planted shortly after.  The seedling specifications include a 
target height of 18cm and a target root collar diameter of 2.5mm.  A typical order as 
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of 2011 resulted in costs of about $0.14/seedling, plus shipping, which costs about 
$.15/seedling. 
 
Late summer in Interior Alaska typically has more rainfall and cooler temperatures, 
and conditions are better for tree planting than early summer.  Unlike natural or 
direct seeding techniques, seedlings can be planted with or without site preparation 
such as scarification, and are generally hand planted with a “hoedad” tool.  Good 
seedling survivability has been achieved planting directly into undisturbed organic 
material as long as care is taken by the planters to remove the loose litter from the 
surface of the seedspots and ensure adequate penetration of the seedling roots into 
compacted organic material.  Seedlings have been planted at spacings starting at 
8’x8’ (680 seedlings/acre), but good survival rates have caused this to be adjusted in 
some cases to 10’x10’ spacings (435 seedlings/acre) or more.     
 
Both direct seeding and planting require the collection of seed, preferably from as 
local a seed source as possible.  Cones can be collected from individually selected 
trees, but bulk collections are often done more efficiently by digging cones from 
squirrel caches in good stands on or near the planting sites.  After cones are 
collected, they can be dried until open and then the seed shaken out.  Final seed 
cleaning and de-winging can be performed at the nursery.  A bushel of cones can 
produce over 50,000 viable seeds and seeds can be stored frozen for many years.  
Because of the sporadic seed crops and the labor required to gather and process 
seed, efficient use of collected seed is desirable.  This favors the use of seed for 
producing nursery-grown seedlings instead of direct seeding because of much more 
efficient production of viable seedlings from a given amount of seed and higher 
survival rates in the field. 
 

b. Hardwoods 

Many of the limitations inherent in reforestion of white spruce are not present when 
considering the reforestation of aspen, birch, or cottonwood.  All three species are 
prolific seed producers, with large seed crops produced on a nearly annual basis.  
The two Populus species, aspen and cottonwood, produce copius amounts of light 
seed that can blow on the wind for long distances.  In addition, all three species are 
capable of vegetative reproduction, birch from stump sprouting, and aspen and 
cottonwood from stump and root sprouting.  All three species are also capable of 
regenerating from plantings of cuttings (USDA Forest Service, 1990). 
 
Regeneration of hardwood species often occurs after harvest whether planned or not.  
Aspen and, to a lesser degree, cottonwood will produce large numbers of suckers 
from pre-existing roots.  Cottonwood and birch will sprout from cut stumps, with the 
likelihood of stump sprouting decreasing with the age of the cut trees (USDA Forest 
Service, 1990).  The likelihood of natural hardwood regeneration will depend on the 
presence and quality of the hardwood species in the harvested stand and the nature 
of the seedbeds on the site; scarification may be desired if the site is relatively 
undisturbed. 
 
Because of the tendency for the hardwood species to regenerate themselves with 
little intervention from forest managers and the lack of commercial markets for those 
species, little attention has been paid to specifically trying to regenerate hardwoods.  
However, there are several reasons for considering focusing on reforestation and 
management of these species, including the role of less flammable hardwood stands 
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in wildfire protection of communities and structures, the value of hardwood stands 
for wildlife browse and habitat, and the value of using these species for woody 
biomass energy production because of their rapid juvenile growth rates and ease of 
regeneration.  
 

2.  Pre-Commercial and Commercial Thinning 

A program of thinning has advantages of increasing productivity of the forest, 
generating shareholder employment opportunities, reducing hazardous fuels and 
increasing forest products marketing capabilities.  Selective commercial and pre-
commercial thinning of reproduction and poletimber white spruce stands can be done 
to increase growth per unit, increase vigor, and increase resistance to disease and 
insects.   
 
Many examples exist which show the capability of 70 year old white spruce trees to 
release and grow rapidly.  In thinning trials performed in the Bonanza Creek 
experimental forest (Van Cleve and Zasada 1976) a doubling of diameter increment 
was observed over a five year period.  The stands were thinned to a 61% level of the 
initial stocking.  To achieve these levels in operational practice however, care must 
be taken not to damage residual trees.  Pre-commercial thinning of dense white 
spruce seedling/sapling stands will also increase growth.  Stands such as these may 
occur on terraces surrounding mature spruce stands within river floodplains. 
 
While thinning can be capable of increasing the amount or value of forest products 
that will eventually be harvested from a site, whether or not such an action is 
economical is another question.  The high labor costs inherent in thinning and 
relatively low stumpage rates received from timber sales in recent years often 
conspire to make tree thinning an inherently uneconomic activity. 
 

3. Wildlife Habitat Enhancement 

Silvicultural treatments designed to replicate wildland fire’s random patchwork on the 
landscape can be done to improve wildlife habitat.  Treatments can be used that 
favor early successional habitat or late successional habitat to enhance habitat for 
specific desired species.  Spatial distribution of these two broad habitat types can 
influence bird and mammal populations across the landscape.  Early successional 
habitat is primarily live vegetation.  Scarification as discussed above for white spruce 
establishment can also be performed to help with regeneration of most other woody 
species from natural seedfall.  Specific techniques for developing early successional 
habitat are: 

• Crushing old willows with machinery to stimulate sprouting.  The best results 
are during cold temperatures which allow brittle stems to break off while 
minimizing uprooting of shrubs. 

• Broadcast burning over a logged site the first summer after winter harvest 
can stimulate willows on wet areas if the roots don’t burn.  On drier areas the 
duff can be consumed exposing mineral soil during peak seed dispersal of 
most willows in early summer. 

• Creating stump sprouting of paper birch and cottonwood by cutting the trees 
during the dormant season.  Sprouting is greatest from trees that are 
healthy, not too old and located on warm open sites.  Stumps should be left 
at least 6 inches above the ground surface to avoid damaging growth buds 
located near the root collar. 
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Late successional habitat is a mixture of live trees, snags and woody debris that 
provide vertical structure, denning sites and cover for wildlife.  Older stands in the 
boreal forest are believed to contain substantial species diversity or high biomass of 
non-vascular plants (mosses) and invertebrates, which in turn provide forage for 
vertebrates such as songbirds.  Specific techniques for late successional habitat are: 

• Retaining cavity trees wherever possible.  Trees with broken tops often 
develop heart rot while still alive and become hollow.  These trees may not 
have evidence of cavity openings on the trunk.  Larger cavity trees are 
relatively more valuable to wildlife. 

• Leaving in place woody debris.  Woody debris should be left in place unless it 
hinders regeneration of desired species or presents hazard fuel or insect 
problems. 

• Retaining advanced regeneration within a harvest unit.  Patch retention within 
harvest units functions to protect animal dens, seed trees and future tree 
crops. 

  

C. The Alaska Forest Resources Practices Act and BMPs 

The State of Alaska Forest Resources Protection Act (FRPA) and the Best 
Management Practices (BMPs) produced to aid in implementation of the Act 
(Johnson, 2005) provides a useful resource when trying to select practices or 
applications that would mitigate potential negative effects of forest management 
practices on other resource values.  The FRPA is not authorized to apply to restricted 
allotted trust lands, but voluntary application of the regulations and BMPs is a useful 
approach when attempting to select management practices appropriate for meeting 
various resource management goals.  Selected FRPA BMPs are presented in Appendix 
B by resource and category. 
  
The FRPA is designed to protect fish habitat and water quality, and ensure prompt 
reforestation of forestland while providing for a healthy timber industry.  It does that 
by: 

• Requiring that landowners notify the state before beginning commercial 
timber operations.  

• Setting standards for forest management along waterbodies, including 
buffers.  

• Allowing for harvest of valuable, individual trees within buffers when it can be 
done without harming fish habitat or water quality.  

• Setting standards to prevent erosion into waterbodies.  
• Requiring reforestation on all forest ownerships except where the land will be 

converted to another use, or where the harvest area is significantly composed 
of dead or dying trees.  

 
The FRPA applies standards and regulations by several different regions in Alaska.  
The TCC Region is in Region III as defined by FRPA.  In Region III, reforestation 
requirements specify that reforestation be achieved within seven years after harvest, 
and that it consists of average of a minimum of 450 seedlings/acre of commercial 
species established for a minimum of two years.  Other regulations and BMPs 
specified by the Act deal with cutting practices, roadbuilding, and related operations 
and are designed to help minimize negative impacts on water quality, soil erosion, 
and wildlife and fisheries habitat.  Of special concern, however, are the FRPA 
requirements for riparian buffers, or strips of unharvested timber left along 
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waterbodies, described previously in the Fisheries Resources portion of the 
Description of the Affected Environment. 
 

D.Access Development 

The execution of many forest management activities requires the development of 
access to enable equipment, manpower, and materials to be transported to and from 
the site of the activity.  Where some sort of terrestrial access has not already been 
established, this may involve some sort of road construction.  Appendix B, Best 
Management Practices (BMP’s) Extracted and Interpreted from the Alaska Forest 
Resources and Practices Act, contains a listing of BMPs applicable to road 
construction.   
 
In many cases, standard all-season road construction may be used to access 
activities on Native allotments.  However, the presence of extensive wetlands, water 
bodies, and a long, cold winter throughout the region puts a particular emphasis on 
the possibility of using winter roads and ice bridges across water bodies to facilitate 
access.  Negative impacts can be lessened or minimized with winter access, although 
some impacts to soil and vegetation cannot be avoided completely. 
 
Native allotments are relatively small parcels, so access required for a forest 
management activity on an allotment parcel will nearly always involve crossing land 
owned or managed by another agency, corporation, or individual.  Securing access 
across other ownerships will often require acquiring permits from the land owner or 
land management agency.  Crossing State land will usually require a Special Use 
Permit, acquired from the State of Alaska Department of Natural Resources, Division 
of Lands.  The scoping letter response for this plan from BLM points out that ANCSA 
17(b) easements may be used to access Native allotments across adjacent Native 
corporation lands, although weight restrictions apply to these easements and there 
may be additional permitting required from the corporation involved (Appendix A).  
Access across federal Public lands will require right-of-way authorization from BLM.  
Other agencies may require permitting or authorization to allow access.  Activity that 
potentially affects wetlands, including road construction, is subject to review and 
permitting by the U.S. Army Corps of Engineers under the Section 404 of the Clean 
Water Act (U.S. EPA, 2011).  A careful determination of land status affected by 
proposed access routes needs to be done, and the involved land owners and 
managers contacted. 
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IV. Issues, Concerns and Opportunities 

Issues, concerns and opportunities are identified to guide the decision-making 
process engaged in by a manager when evaluating a proposed forest management 
action.  They have been compiled from response to mailings, interdisciplinary 
scoping and reports by subject matter experts.   
 

A. Air Quality 

• Outside of the urban areas (Fairbanks), there is a lack of localized data of air 
quality for the TCC Region. 

• Emissions from distant sources such as Russia and China are affecting air 
quality. 

• Prescribed fire and wildland fire activity can reduce air quality for short 
periods of time. 

• Increased fire activity due to global climate change may affect future air 
quality. 

• Increased use of woody biomass as an energy source could have local 
negative impacts on air quality. 

• Alaska Department of Environmental Conservation (ADEC) has responsibilities 
for air quality on both State and Federal lands within Alaska. 

 

B. Cultural Resources 

• Protection of all historic and archaeological sites on and off trust lands is both 
required by law and important for the maintenance of local Native culture. 

• Identification and cataloging of cultural sites including existing improvements 
on Native allotments is incomplete. 

• Maintaining confidentiality of cultural resources and their locations is 
important for their protection and maintenance of cultural value. 

• Any proposed action requires compliance with Section 106 of the National 
Historic Preservation Act of 1966 and other pertinent legislation. 

• Sale of Native allotments to non-Natives results in loss of control and access 
to the cultural resources of local Native communities. 

 

C. Water Resources 

• Protection of rivers, streams and lakes is important for a variety of resource 
values. 

• Aesthetic qualities of the overall landscape including the designated Wild and 
Scenic Rivers have been recognized and should be maintained. 

• The potential of sedimentation of water bodies from soil erosion as a result of 
disturbances including forestry operations, road building, prescribed burning, 
and wildland fires could endanger water quality and fish habitat. 

• Identification and cataloging of anadromous and high value resident fish 
water bodies could be improved and made more comprehensive. 

• Retention and recruitment of both fine and large woody debris along and 
within important water resources serves to protect streambed and bank 
stability, maintain water temperature, minimize sedimentation, maintain 
nutrient supply, and maintain holding water for fish species. 
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D. Soil Resources 

• Detailed soils maps do not exist for all forested allotment subunit areas.   
• Most soils have low soil temperature limiting forest growth. 
• Discontinuous permafrost across much of the landscape may melt if soils are 

disturbed or vegetation is removed or impacted. 
• Site productivity, including tree growth, can be positively impacted as the 

result of disturbance activities that remove or disturb vegetation and soil 
organic material. 

• Seasonal flooding in active floodplains may cause erosion and loss of soil 
should soil structure and integrity be jeopardized through forest operations. 

• Mass soil erosion on slopes may occur after forest fires, timber harvest or 
road building. 

 

E. Wildlife Resources 

• There is great dependence by local residents on wildlife resources for 
subsistence purposes. 

• It is desirable to maintain and improve wildlife use and habitat of forested 
areas. 

• Some parts of the region suffer from declining moose populations. 
• Forest harvesting, implementation of silvicultural prescriptions, hazard fuel 

reduction and/or use of wildland fires for resource benefits can have affects 
on fish and wildlife habitat.  Maintenance of components necessary for 
productive wildlife populations and habitats such as cover, forage and snags 
is desirable.   

• Wildlife habitat can be enhanced by designing silvicultural treatments to 
replicate wildland fire’s effects on the landscape while also increasing forest 
productivity. 

• There is increased hunting pressure by guides, outfitters, and non-local 
hunters. 

• Sale of Native allotments to non-Natives removes trust lands from use and 
control of management.   

 

F. Fisheries Resources and Essential Fish Habitat 

• There is great dependence by local residents on fisheries resources for 
subsistence purposes. 

• There are cases of decreasing salmon stocks throughout the region. 
• There is increasing competition for fish resources among subsistence, 

commercial and sport fisherman. 
• Forest and fire management activities, including forest harvesting, 

implementation of silvicultural prescriptions, hazard fuel reduction and/or use 
of wildland fires for resource benefits can have positive and negative impacts 
on fish and wildlife habitat.  Maintenance of environmental components 
necessary for productive fish habitats and population such as clean water, 
riparian buffers and availability of fine and large woody debris is critical. 

• Maintaining healthy fish stocks requires ensuring safe fish passage throughout 
the rivers and streams of the region. 

• Sale of Native allotments to non-Natives removes trust lands from use and 
control of management. 
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G. Timber Resources 

• There can be opportunities for allotment owners to benefit monetarily from 
the sale of their timber resources. 

• Management activities can result in improved access resulting from forest 
development and forest management practices. 

• There is a need region-wide to update and enhance forest inventory 
information for Native allotments. 

• Unauthorized access and trespass can occur. 
• Growth and stocking of commercial timberland can be improved through 

active management. 
• Hazard fuel reduction projects and forest development activities such as 

thinning can reduce fire risk to allotment structures and improve timber stand 
quality and condition. 

• Forest management can result in production of sawtimber and houselog 
quality logs and production of woody biomass. 

• Outbreaks of insects and disease can affect timber health and productivity. 
• Forest management can result in maintaining and/or improving the health of 

the residual forest and reestablishing a well stocked free to grow stand after 
harvest 

• Uncontrolled wildland fire can result in loss of timber and property. 
• Sufficient regeneration of white spruce after harvest activities can be difficult 

to obtain. 
• Access development and effects on human use of the area can result from 

forest management activities.   
• Land management activities can affect the allotment owner’s enjoyment of 

visiting their allotment and existing use patterns. 
• Wildlife habitat can be enhanced by designing silvicultural treatments to 

replicate wildland fire’s effects on the landscape while also increasing forest 
productivity. 

• Climate change may affect growth rates and survival of tree species and their 
resilience to forest pests such as bark beetles.   

• Sale of Native allotments to non-Natives removes trust lands from use and 
control of management. 

 

H. Forest Health 

• One possible manifestation of the prospect of global climate change may be 
increased susceptibility of forest ecosystems to insects and pathogens, and 
increased occurrence of epidemics and outbreaks. 

• Forested ecosystems could be impacted by the introduction of invasive plants, 
which may also be affected by climate change. 

• Some forest management activities may act to increase forest insect pest 
populations, such as bark beetles, if not mitigated. 
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V. Goals and Objectives 

Goals describe future expected outcomes or states and they provide programmatic 
direction.  They focus on ends rather than means.  Objectives are clear, realistic, 
specific, and measurable statements of action which, when completed, will move 
towards goal achievement.  Objectives tell how to meet a goal.  Each allotment 
owner throughout the TCC Region will have different goals and objectives for their 
individual allotment.  Some allotment parcels are owned by a number of owners, 
often descendants of the original owner, and each owner frequently has their own 
goals and objectives for the land and its resources.  Some allotment owners want to 
actively manage their forest resources while others prefer a hands-off approach.  As 
a service provider, it is the mission of TCC to help each owner identify their goals 
and then to help them prioritize and accomplish them.  While responsible for 
managing this patchwork of small parcels of land scattered across a large region, 
each with their own goals and objectives, TCC also has underlying responsibilities to 
the Native peoples of the region and the management of the land and natural 
resources across the landscape.  While managing allotments on a parcel by parcel 
basis, a landscape approach of forest and fire management is required to ensure that 
these underlying responsibilities are met.    
 
It is important to remember that the scope of this document includes the 
implications of forest management actions, and does not include the consideration of 
actions that are directed primarily or solely at the management of other resources.  
That being said, it is recognized that forest management actions have positive and 
negative direct and indirect effects on the environment and other resources.  Actions 
associated with wildland fire management are closely related to the forest 
management actions within the scope of this plan, but are addressed in a separate 
fire management plan (Tanana Chiefs Conference, 2002); some of the objectives 
specified below refer to the scope of that plan.   
 
The following are landscape level goals and objectives by resource to be considered 
while managing allotments throughout the TCC Region: 

A. Air Quality 

Goals: 
1) Maintain exceptional air quality and visibility currently found 

throughout the entire region. 
 
Objectives: 

1) Limit pile burning and prescribed fire to when winds are favorable for 
fire control and smoke management. 

2) Minimize negative impacts from particulate emissions from 
prescribed burning. 

3) Give careful consideration to the anticipated smoke impacts 
produced under the various burn scenarios. 

4) Obtain written approval from the Alaska Department of 
Environmental Conservation (ADEC) before any prescribed fire is 
ignited. 
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B. Cultural Resources 

Goals: 
1) Maintaining the integrity of and protection of cultural, historic, and 

archaeological sites and artifacts on and off trust lands. 
2) Avoid adverse effects to historic sites and traditional places. 

 
Objectives: 

1) Conduct archaeological review and on site inspection with trained 
personnel prior to any and all ground disturbance activities as 
required under Section 106 of the National Historic Preservation Act 
of 1966. 

2) Conduct other reviews and compliance measures required under 
other legislative authorities including the Native American Graves 
Protection and Repatriation Act (NAGPRA), the American Indian 
Religious Freedom Act (AIRF), and the Archaeological Resources 
Protection Act (ARPA). 

3) Prevent damage to existing cultural resources from forest 
management activities. 

4) Help allotment owners generate income from the sale of forest 
products from their parcel to help avoid the need to sell their 
allotment for financial relief.  Encourage retention of Native 
ownership of allotment parcels. 

C. Water Resources 

Goals: 
1) Protect rivers, streams and lakes and preserve pristine water quality 

currently found throughout the region. 
2) Protect aesthetic qualities of the overall landscape including the 

designated Wild and Scenic rivers. 
3) Prevent sedimentation of water bodies from soil erosion resulting 

from management activities. 
4) Retain and recruit fine and large woody debris along and within 

important water resources to protect streambed and bank stability, 
maintain water temperature, minimize sedimentation, maintain 
nutrient supply, and maintain holding water for fish species. 

 
Objectives: 

1) Incorporate State of Alaska, Forest Resources & Practices regulations 
and riparian standards for Region III for all forest management 
activities and forest road building.  When appropriate, incorporate 
no-cut buffers immediately adjacent to anadromous or high value 
resident fish water bodies.   

2) Re-vegetate steep slope areas abutting surface waters with native 
plant stock after fires and/ or forest management operations in order 
to prevent erosion, mass wasting and sedimentation of water 
resources. 

3) Implement Best Management Practices (BMP’s) extracted and 
interpreted from the Alaska Forest Resources Practices Act (See 
Appendix B) for all forest operations including timber harvest, 
silvicultural treatments and road construction. 
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D. Soil Resources 

Goals: 
1) Maintain or improve soil structure, integrity and productivity.   
2) Prevent soil erosion resulting from forest and fire management 

operations and, when feasible, from natural events such as 
wildland fire. 

 
Objectives: 

1) Contact the NRCS and formally request soil surveys be done in the 
TCC region with priority being placed on those subunits and areas 
with clusters of allotment parcels. 

2) Choose silvicultural and harvesting systems that allow the 
maximum amount of sunlight to reach the forest floor to maintain 
soil temperature and productivity while still achieving the desired 
forest management and fire management goals.  Harvest systems 
of white spruce such as clearcutting or clearcutting with the 
retention of patches, for example, is favorable in productive forests 
where the soils have become cold due to heavy moss 
accumulation.  Also, crop tree spacing for white spruce thinning 
operations should be large enough to allow tree crowns to fill out 
without shading out the forest floor as the stand matures.  Spacing 
should be limited enough so as not to produce heavily limbed 
timber, yet open enough to maximize productivity of the soil.  
Spacing greater than eight feet and less than twelve feet, 
depending on the structure and age of the stand, can achieve this 
affect. 

3) Implement Best Management Practices extracted and interpreted 
from the Alaska Forest Resources Practices Act (Appendix B) for all 
forest operations including harvest, silvicultural treatments and 
road construction as they relate to soil resources. 

4) Re-vegetate steep slopes that have burned from wildland fire with 
native vegetation or trees.  Replant harvested areas with local seed 
stock if natural regeneration is insufficient. 

5) When it is necessary to cross wetlands or soils associated with 
permafrost in order to access forest resources, construct temporary 
winter roads instead of all season permanent roads.  Frozen soils 
and snow help minimize compaction and disturbance to soil 
resources and associated vegetation.  Many of the allotments in the 
TCC Region can be accessed by wheeled or tracked vehicles only 
during the winter because of wetlands, multiple stream crossings 
and permafrost laden soils.  Do not use winter roads later that April 
15. 

6) Do not commence road construction for winter operations until 
frost depth reaches a minimum of twelve (12) inches into the 
ground and there is sufficient snow cover.  Keep disturbance to the 
vegetative mat and soils to a minimum and compact snow and ice 
to maintain a smooth running surface and to minimize soil 
disturbance and compaction.  Keep the clearing of brush and trees 
to the minimum necessary.  Any trees that need to be removed 
during road construction will be severed from their stump such that 
their root wad is not destroyed or displaced.  Trees are more easily 
severed from their stump in cold temperatures (<-20F).    
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E. Wildlife Resources 

Goals: 
1) Sustain traditional subsistence needs by protection and 

improvement of important wildlife habitat.   
2) Protect allotments from trespass by non-local guides, outfitters, 

hunters and fishermen. 
 

Objectives: 
1) Pursuant to Section 7 (Interagency Cooperation) of the Endangered 

Species Act, request a list of threatened or endangered species and 
designated critical habitats prior to beginning any significant forest 
management project on Native allotments.   

2) Favor selection of silvicultural systems that enhance early 
successional habitat suitable for browse by moose when conducting 
timber harvesting operations. 

3) Identify and spatially locate with use of a GPS receiver critical 
habitat areas in and near allotment parcels.  Bald eagle nest, 
peregrine falcon nesting sites, bear dens, wolf dens, salmon 
spawning redds, etc. are some examples of important sites that 
should be located when encountered in the field by personnel 
regardless of their discipline.  This information and associated 
attribute data can then be archived in a GIS system to be used by 
all resource managers. 

4) When risk of erosion is low and it is economically feasible, growth 
and establishment of woody plant species, including those brush 
and tree species important for wildlife browse and cover, can be 
accomplished within a silvicultural prescription through mechanical 
site preparation or prescribed burning.  Techniques for 
accomplishing this are discussed in Appendix E.  

5) Retain live trees, snags, and woody debris that provide vertical 
structure, denning sites, and cover for wildlife when conducting 
harvest operations or silvicultural treatments.  Cavity trees, 
whether they are dead or alive, will be retained when possible.  
Trees with broken tops often develop heartwood rot while still alive 
and become hollow, often without cavity openings on the bole.  
These types of trees have marginal economic value as fuel wood 
and will be left standing if they do not pose a safety risk during 
operations.  If choices are necessary, larger cavity trees are 
relatively more valuable to wildlife than smaller cavity trees, all 
other factors being equal.  Hard snags (those with solid sapwood) 
are often windfirm, may have value as lumber and fuel wood, and 
also provide important habitat to various birds and animals.   Even 
in sale units where fuel wood salvage is the main objective, some 
snags will remain across the stand to provide well-distributed 
habitat as the new crop of trees regenerates.  Some live non-
marketable species such as balsam poplar will remain in spruce 
cuts because they provide large snags or cavity trees when they 
become over-mature yet do not greatly hinder conifer 
regeneration.  Woody debris (stumps, rootwads, blowdown) will be 
left in place unless it poses a safety risk or moving it is approved 
by the forester-in-charge to enhance operation efficiency during 
harvest or site preparation. 
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6) In timber harvest units prevent entry by machinery into patches of 
healthy advanced regeneration with few marketable trees.  Patch 
retention within a sale functions to protect future crop trees as well 
as animal dens, seed trees, or other features of value as habitat. 

7) Post Native allotments parcels as private property to avoid trespass 
by non-local guides, outfitters, hunters and fishermen, especially 
those along major river corridors that are heavily used by non-
locals.  

 

F. Fisheries Resources and Essential Fish Habitat 

Goals: 
1) Protect important anadromous and high value resident fish 

spawning and rearing habitat.   
2) Protect rivers, streams and lakes and preserve pristine water 

quality currently found throughout the region.  
3) Prevent sedimentation of water bodies from soil erosion after forest 

fires. 
4) Retain and recruit fine and large woody debris along and within 

important water resources to protect streambed and bank stability, 
maintain water temperature, minimize sedimentation, maintain 
nutrient supply, and maintain holding water for fish species. 

5) Protect allotments from trespass by non-local guides, outfitters, 
hunters and fishermen. 

 
Objectives: 

1. The regulations and Best Management Practices (BMPs) of the 
State of Alaska Forest Resources and Practices Act (FRPA) that 
relate to water quality and fish habitat provide useful standards 
when determining appropriate forest practices (Appendix B).  In 
addition, the following riparian buffer standards used for State-
owned lands in Region III (Interior Alaska), though not specifically 
required on Native allotments, could serve as a guideline for 
riparian forest harvesting requirements: 
• Harvest of timber may not be undertaken within 100 feet of the 

water body for Type III-A water body; however, between 66 
feet and 100 feet from the water body, harvest of timber may 
be undertaken where consistent with the maintenance of 
important fish and wildlife habitat as determined by the 
commissioner with the concurrence of the Department of Fish 
and Game; 

• Harvest of timber may not be undertaken within 50 feet of the 
water body for a Type III-B water body, while allowing harvest 
of up to half the standing white spruce nine inches diameter at 
breast height and larger between 50 and 100 feet from the 
water body; 

• Along a Type III-C water body, harvest of timber within 100 
feet of the water body must be located and designed primarily 
to protect fish habitat and surface water quality as determined 
by the commissioner with due deference to the Department of 
Fish and Game(AS 41.17.118(3)). 
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2. Re-vegetate steep slope areas abutting surface waters with native 
plant stock after fires and/ or forest management operations in 
order to prevent erosion, mass wasting and sedimentation of water 
resources. 

3. Post Native allotments parcels as private property to avoid trespass 
by non-local guides, outfitters, hunters and fishermen, especially 
those along major river corridors that are heavily used by non-
locals. 

4. Help allotment owners generate income from the sale of forest 
products from their parcel, to reduce the need or desire to sell their 
allotment parcel for financial gain.     
 

G. Timber Resources 

Goals: 
1) Update allotment forest inventory information. 
2) Prevent unauthorized access and timber trespass on Native 

allotments. 
3) Help allotment owners generate income from the sale of forest 

products from their parcel. 
4) Produce high quality sawtimber and houselogs from forested Native 

allotments. 
5) Manage forest resources on a sustained-yield basis. 
6) Monitor insects and disease within the forest ecosystem and be 

prepared for changes in endemic populations.   
7) Maintain and/or improve the health of the residual forest.   
8) Re-establish well-stocked, free to grow timber stands after harvest. 
9) Prevent loss of timber and property from uncontrolled wildland fire. 
10) Manage forest resources in ways that maintain and improve wildlife 

habitat and do not harm fisheries resources.   
11) Manage allotments based on the goals and objectives of the 

allotment owner while protecting the trust resource for future 
generations. 

 
Objectives: 

1) Maintain and periodically update forest inventory data and 
functioning Geographic Information System.  In particular,  
• Utilize newly available aerial photography and satellite imagery 

to update land cover typing and to capture changes in 
allotment coverage and location.  Suggested scheduling:  
update coverage on 200-300 parcels per year until complete. 

• Augment available stocking data with field data.  Suggested 
scheduling:  1 extended field trip with 2-4 personnel to a 
different subunit each year.  

• Consider establishment of CFI plots on Native allotments 
throughout the region as a part of ongoing field efforts to 
gather information on growth and forest changes on allotments.  

2) Post Native allotments parcels as private property to avoid timber 
trespass and theft.   

3) Identify local forest product needs, including non-timber products, 
within the TCC Region. 
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4) Develop feasibility standards for selling and harvesting timber.  
Identify, spatially locate, and rank mature timber stands that have 
forest harvesting potential and solicit interest from prospective 
buyers and sellers (Native allotment owners). 

5) Identify, spatially locate, and rank timber stands that have forest 
development potential and solicit funds from the Bureau of Indian 
Affairs to manage these stands.  Research and identify appropriate 
silvicultural standards for planting, stocking, thinning, and pruning 
of targeted commercial tree species.  Develop cost-benefit analysis 
protocols to be conducted for each forest development project. 

6) Identify, spatially locate, and rank productive timber stands most 
threatened by wildland fire (i.e. productive timber stands located 
above continuous black spruce) and develop methods to prevent 
loss of timber and property from uncontrolled wildland fire.  
Maintaining and encouraging deciduous trees or shrubs on specific 
sites as discussed under objectives for wildlife resources, is one 
management tool that can help reduce the risk of wildland fire 
spreading onto allotments.   

7) Incorporate State of Alaska, Forest Resources & Practices 
regulations for Region III for all forest management activities and 
forest road building.  Although not required, accept as a guideline 
the same riparian standards required on State lands in Region III, 
described above in the objectives for fisheries resources. 

8) Implement Best Management Practices (BMP’s) extracted and 
interpreted from the Alaska Forest Resources Practices Act (See 
Appendix B) for all forest operations including harvest, silvicultural 
treatments and road construction. 

9) Winter logging operations may not scarify the soil to the degree 
wanted for reforestation purposes and mechanical scarification may 
need to be prescribed if snow depth is large.  When natural 
regeneration is insufficient, replant harvested areas with seed 
collected in the same seed zone and general locale as the 
harvested area.   

10) Annually evaluate insect surveys done in the region by the State of 
Alaska and U.S. Forest Service (USFS) in order to ascertain 
changing insect population dynamics and possible threats to forest 
resources.  Consult and/or request surveys by the State and USFS 
as needed. 

11) Implement objectives stated above under Wildlife and Fisheries 
Resources that maintain and improve wildlife habitat and do not 
harm fisheries resources.   
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VI. Alternatives 

Forest management action alternatives are driven by a number of potentially 
conflicting considerations.  What follows here is a guideline for a decision-making 
process to aid a manager in creating reasonable alternatives and selecting a 
preferred alternative to implement a proposed management action.  The range of 
possible alternatives for a given proposed action is defined by the nature of the site 
and resource conditions of an allotment parcel or parcels involved in the action.  The 
detail and number of possible alternatives that would exist across the region on all 
forested allotments is beyond the scope of this plan, which is why this plan is 
focused on defining a process rather than defining a series of all possible 
management alternatives.   
 
Implementation of this plan will result in conducting this decision-making process for 
future proposed management actions.  The nature of an individual action and its 
potential impacts will result in the process itself falling into one of several categories.  
Given that the categories are largely defined by the level of potential impacts 
associated with a proposed action, each category is associated with, and defined by, 
the nature of the NEPA process and documentation required for a process that falls 
within it.  These process categories constitute sub-alternatives under the overall 
alternative of implementing the plan.  The alternatives and sub-alternatives are 
defined as follows:  

1.   Alternative 1 - Plan Not Implemented (No-action alternative) 

The No-Action alternative in this case means that a Forest Management Plan 
is not implemented.  Any management activities would be evaluated on their 
own merit with regards to potential impacts, NEPA compliance, and 
compliance with other statutes and regulations, or are not evaluated at all.  
Any past activities, having been executed in the absence of a plan, would fall 
into this category.   

Consequences of Alternative 1:  This alternative would result in 
noncompliance with BIA requirements for implementation of Forest 
Management Plans on restricted trust lands, and there would be no 
benefit to be gained by tiering from a programmatic plan. 

2.   Alternative 2 – Proposed Actions With Plan Implementation 

Implementation of this plan results in proposed actions on Native allotments 
being subjected to an analysis, resulting in the proposed action falling under 
one of several possible sub-alternatives:  

3.   Alternative 2a - Proposed Actions with No Significant Impact 

Proposed forest management activities on Native allotments are evaluated 
using the specifications and criteria outlined in this plan, and are permitted to 
occur if they are deemed to pose no significant impact on the affected natural 
or human environment.  The proposed activity is evaluated in terms of 
environmental and human impacts, including cumulative effects, after which it 
may be determined that the action qualifies for a categorical exclusion under 
NEPA guidelines implemented by the BIA.  If so, required NEPA 
documentation would be limited to the paperwork documenting the 
categorical exclusion qualification.  Otherwise, an Environmental Assessment 
(EA) would be required, accompanied by a Finding of No Significant Impact 
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(FONSI) if it is still determined that no significant negative impacts result 
from the proposed activity.  Much of the discussion and analysis required in 
the EA could be tiered from this programmatic plan. 

Consequences of Alternative 2a:  A decision to approve the 
proposed action would be made.  The NEPA documentation generated 
by this process would take the form of a Categorical Exclusion if the 
action qualifies as such after evaluation, or the generation of an 
Environmental Assessment (EA) and attached Finding of No Significant 
Impact (FONSI) if such a finding can be made.  Reference to this plan 
through tiering could constitute much of the EA documentation. 

4.   Alternative 2b - Proposed Actions with Mitigated Impacts 

Proposed forest management activities on Native allotments are evaluated 
using the specifications and criteria outlined in this plan, and potentially 
significant impacts are mitigated through modification of the activities or 
appropriate application of best management practices as discussed in this 
plan.   

Consequences of Alternative 2b:  A decision to approve the 
proposed action with an Environmental Assessment (EA) and attached 
Finding of No Significant Impact (FONSI).  Reference to this 
programmatic plan through tiering could constitute much of the EA 
documentation. 

5.   Alternative 2c - Proposed Actions Resulting in Significant Impacts 

Proposed forest management activities on Native allotments are evaluated 
using the specifications and criteria outlined in this plan, and potentially 
significant impacts are determined to be possible even with the inclusion of 
mitigation strategies in the application of the actions.   

Consequences of Alternative 2c:  A decision to approve the 
proposed activity would be a result of the analysis weighing the 
negative and positive impacts of the action.  Costs, as represented by 
negative impacts, would be weighed against the benefits, as 
represented by the positive impacts.  If the benefits obviously and 
significantly outweigh the costs associated with the proposed action, 
an EA is prepared and the proposed action may be approved.  If the 
benefits do not obviously outweigh the costs, or the proposed action 
involves some level of controversy, the process may be driven to 
require an Environmental Impact Statement (EIS) with a final Record 
of Decision (ROD).  With either an EA or an EIS, as with the 
preparation of an EA in the previous alternatives, much of the required 
discussion and analysis could be tiered from this plan. 
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VII. Process Guideline 

Compliance with this plan will involve all proposed forest management actions to be 
considered in a process in which the proposed action is evaluated and a course of 
action is determined based on the evaluation.  This process mirrors a NEPA process 
conducted for a proposed action, but the required NEPA documentation is not fully 
described here; for a fuller description of required NEPA processes, please refer to 
the BIA Alaska Regional Office NEPA Handbook. 
 
Previous sections of this document will be useful for successfully conducting this 
process for a proposed action.  Section II, “Description of the Affected Environment” 
is useful for detailed background information about the affected resources.  Potential 
impacts by a proposed action on affected resources are outlined in Section IV, 
“Issues Concerns and Opportunities”.  Section V, “Goals and Objectives” and 
Appendix B, “Best Management Practices (BMP’s) Extracted and Interpreted from the 
Alaska Forest Resources and Practices Act”, can be used to determine possible 
options for mitigating negative impacts to affected resources and for defining the 
range of proposed actions that may be employed by an allottee to attempt to meet 
an allottee goal.  These various potential actions and resulting effects are presented 
in simplified lists and typically with regards to one affected resource at a time, but it 
is critical to consider resource interactions where they may occur and the cumulative 
effects of multiple actions in the decision-making process. 
 
Following is a step-by-step description of the process that a manager would engage 
in during the planning phases of a proposed action on Native allotments that would 
conform to this plan: 
 

1. Define the proposed action 

Possible proposed forest and fire management actions include those discussed and 
listed in previous sections of this document.  A proposed management action can 
originate from a variety of sources, but ultimately needs to specifically address an 
allottee goal and be endorsed by the allotment owners.  A proposed action may be 
directly requested by the owners, it may be an action specified in a stewardship plan 
or other document in place for an allotment parcel, or it may be solicited from the 
owners by a manager (TCC, BIA, or other tribal organizations) in response to funding 
availability, market opportunities, or other management opportunities. 
 
To ensure that a proposed action reflects the goals of the allotment owners, the 
owners themselves need to be determined and consulted.  Groups of owners may be 
directly involved if there are multiple owners for an affected parcel, or if there are 
potentially multiple parcels involved in a proposed activity.  For a proposed activity 
to be considered on a parcel, owners representing 50% or more interest in the parcel 
need to approve of the activity.   
 
Define the proposed activity as clearly and concisely as possible, with enough detail 
to enable proper evaluation of the action.  Specific location, size, intensity, timing, 
and duration are factors to include in the action description. 
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2. Determine and notify adjacent landowners 

Proposed actions directed to a specific allottee goal may have impacts on other lands 
not directly involved in the management of a particular parcel.  Most often, these will 
be those land parcels immediately adjacent to the allotment parcel directly involved 
in the proposed action, and may include other allotment parcels, private lands, 
corporation lands, and agency lands.  Research land status for the area immediately 
adjacent to the allotment parcels involved in a proposed action.  Notify the adjacent 
land owners of the nature of the proposed activity.  If significant impacts are 
anticipated, extend the notification to any potentially affected landowners, adjacent 
or not.  To help gauge cumulative impacts, the adjacent owners can be queried for 
the presence of past or future similar activities in the area of the proposed action. 
 
Special concern arises when access and right-of-way needs to be established on 
adjacent and other lands in order to conduct management activities.  Permits and 
easements may be required, and restrictions may apply, as discussed in more detail 
in Section III.D.   
 

3. Consult for and evaluate potential effects on cultural resources 

Evaluating for potential effects on cultural resources relies primarily on consultation 
with professional archaeologists and literature research of available information.  
There is a variety of legislation requiring the identification and proper handling of 
cultural resources, including the National Historic Preservation Act (NHPA), the 
American Indian Religious Freedom Act (AIRFA) and Executive Order 13007, the 
Native American Graves Protection and Repatriation Act (NAGPRA), and the 
Archaeological Resources Protection Act (ARPA).  Key among these is Section 106 of 
the NHPA, which requires the BIA Regional Archaeologist to evaluate the impacts of 
Native allotment actions on historic properties that are on or may be eligible for the 
National Register of Historic Places.  This is generally referred to as the “Section 106 
review process”, and is initiated early in the planning phase of a proposed action by 
consulting with the Regional Archaeologist.  The review process itself is conducted by 
the BIA or sometimes other professionals such as tribal cultural resource managers 
through self-governance agreements with the BIA.  In any case, the final 
responsibility and authority for conducting the review resides with the BIA Regional 
Archaeologist.   
 
The geographic area within which the proposed action may cause changes, or 
“adverse effects”,  to historic properties is defined as the “area of potential effects”, 
and is determined prior to conducting a field survey, or inventory, in that area.  If 
cultural resources are identified during the archaeological inventory, the BIA 
Archaeologist will make every attempt to ensure that proposed activities avoid these 
resources through the recommended establishment of buffer zones or other 
mitigation measures, as appropriate. 
 
Cultural resources that require consideration under this review include historic and 
archaeological sites and objects.  In the forested subunit areas, some sites that may 
require Section 106 compliance are prehistoric sites identified by semi-subterranean 
house depressions and cache pits.  Historic and modern fish camps may have 
remains of fish racks, tent frames, caches, smokehouses, outhouses, and cabins.  
Cultural remains at a location have to be 50 years of age to be considered historic.  
Cabins may be either log or frame structures, and have to be considered under 
Section 106 if older than 45 years of age.  Historic trails cross some allotment 
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parcels in the region, and require Section 106 review.  Grave sites are protected by 
Alaska State laws (AS 11.46.482(a)(6) and AS 12.65.5) and by Federal laws (ARPA 
and NAGPRA).   
 
Other parties are identified and consulted in this process, including the State Historic 
Preservation Officer (SHPO), tribes, land owners, and other interested parties.  The 
initial phase of a Section 106 review begins with background literature research 
using a variety of resources: 

• Alaska Heritage Resources Survey (AHRS) maintained by the Alaska Office of 
History and Archaeology. 

• BIA Regional Archaeology’s Native allotment field inventories. 
• BIA ANCSA’s 14(h)(1) historic and cemetery site reports. 
• Native allotment applications maintained by BIA Title Plant. 
• Bureau of Land Management Native allotment conveyance files. 
• Federal or State agency archaeological records where a Native allotment may 

be an in-holding. 
• Archaeological publications 
• USGS maps that may show a “cabin” or “ruins” or “winter trail” 
• Federal conservation unit cultural resources records 

 
Section 304 of the NHPA requires that information about the location, character, or 
ownership of a historic property be withheld from public disclosure if it is determined 
that disclosure may cause a significant invasion of privacy, risk harm to historic 
property, or impede the use of a traditional religious site by practitioners.  Part of the 
recommendations coming back to a manager as a result of the Section 106 review 
should refer to the appropriate level of confidentiality and disclosure related to 
potentially affected historic properties and archaeological sites. 
 

4. Evaluate proposed action with regards to natural resources and 
impacts on the human environment 

Conceptually, the “human environment” can be considered to include the various 
natural resources to which human values can be attached; fish and wildlife resources 
are important because of their value to human communities for subsistence and 
other uses, soil resources are important because of their effects on productivity of 
human commodities and their effect on the overall environment, air quality is 
important because of potential impacts on human health, and so forth.  A proposed 
management activity needs to be evaluated for its potential impacts, positive and 
negative, on the various natural resources that collectively affect the human 
environment.  Previous sections of this document are designed to help guide that 
process. 
 
Section II, “Description of the Affected Environment”, and Section IV, “Issues, 
Concerns and Opportunities” provide useful background information to help guide a 
manager when determining the potential impacts of a proposed forest management 
action on other resources.  Section V lists broad resource management goals and 
objectives to help guide a manager when determining how to modify or design a 
proposed forest management action to meet management goals and mitigate 
potential negative impacts.  The information provided in those sections is organized 
by resource; it is necessary at this point to evaluate these potential impacts and 
mitigation strategies simultaneously in order to determine the overall collective 
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impacts.  There are a number of key items that can be extracted and highlighted 
from the objectives listed in Section V to help clarify the process: 

• For forest management actions involving timber cutting, clearing, road-
building, and related activities, the requirements and regulations of the State 
of Alaska Forest Resources and Practices Act (FRPA) for Region III can be 
adopted to help mitigate potential negative impacts on soil, water, and fishery 
resources and address sustained yield management goals.  A summary of the 
pertinent standards relating to water quality and fish habitat is given in the 
list of objectives in Section V.F.   

• For forest management actions involving timber cutting, clearing, road-
building, and related activities, the Best Management Practices (BMPs) 
developed in conjunction with the FRPA can be adopted to help mitigate 
potential negative impacts to other resources.  For reference, Appendix B has 
an extracted list of appropriate BMPs, organized by affected resource. 

• Within the management constraints imposed by the proposed action itself, 
silvicultural actions involving timber cutting or clearing should be modified to 
promote enhancement of wildlife habitat, as described in the objectives in 
Section V.E.    

• Timing and duration of prescribed burning activities should be managed to 
minimize negative air quality effects. 

• State of Alaska Department of Environmental Conservation should be notified 
and approval should be sought for any prescribed burning activity. 

• NEPA documentation requires that the presence of Threatened and 
Endangered (T&E) species be considered.  In the course of preparing this 
document, documentation has been received from the U.S. Fish and Wildlife 
Service dated January 28, 2009 (Appendix A), stating that known T&E species 
in the region do not utilize the forested areas within the scope of this plan.  
Additional consultation may need to occur to confirm that this is still the case 
at the time and place of a proposed management action. 

• For actions requiring road construction, focus on the possibility of winter 
access to allow building of temporary winter roads with minimized adverse 
impacts to soil, vegetation, water resources, and fisheries. 

 

5. Conduct economic analysis as required 

An economic analysis of the proposed action should be conducted.  Typically, this 
would take the form of a Cost-Benefit Analysis where the costs of the proposed 
activity would be weighed against the benefits.  Costs and benefits in this case would 
be negative and positive impacts resulting from direct cash transactions.  Revenues 
and costs associated with timber sales, reforestation activities and other forest 
development activities are considered over the length of a rotation, and appreciated 
or discounted accordingly.  Depending on the allottee goals, feasibility of a given 
proposed action need not be driven by the economic analysis; perceived non-cash 
benefits that address allottee goals would still be considered when deciding whether 
to implement an action.  Uncertainties inherent in anticipated future costs and 
revenues resulting from management activities and reduction or increase in risk from 
losses resulting from wildland fire or insects and diseases introduce can make the 
economic analysis very difficult or uncertain, but it still is a useful process when 
evaluating feasibility and impacts of a proposed action.   
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6. Evaluate cumulative impacts and landscape-level management 
implications 

Up to this point, a proposed forest management action is primarily evaluated on its 
own merits.  The action also needs to be evaluated in terms of its contribution to 
cumulative impacts resulting from the effects of this action and other activities that 
have occurred or may occur in the same relative time and space.  Similarly, the 
proposed action needs to be evaluated for how well it conforms to landscape- or 
regional-level goals that may have been established by TCC or other managers.   
 
Cumulative effects include direct and indirect effects, the significance of which can be 
difficult to objectively determine.  The sensitivity of the affected resources and the 
timing and spatial distribution of multiple actions needs to be considered.  Situations 
that produce what could be determined to be significant cumulative impacts in one 
place may not be considered significant somewhere else, and vice versa.  The 
relative lack of substantial human activity in the vicinity of Native allotments in much 
of the TCC region tends to downplay the importance of cumulative impacts, and the 
current situation indicates that cumulative impacts often may not be significant.  
However, each situation needs to be researched and other activities that have the 
potential to affect the same resources in the same area and time need to be 
identified and documented, and potential cumulative effects need to be objectively 
evaluated. 
 
Perhaps the biggest questions that arise have to do with scale and intensity.  How 
much is too much?  How close is too close?  How soon is too recent?  Or, in what 
combination do all these factors produce a situation where the cumulative effects are 
significant?  A few broad guidelines could be considered, but specific situations where 
the question of significant impacts is not clearly answered would require the 
judgment of professional experts in the disciplines of the resources being potentially 
affected. 
 
There are a few situations that appear to be particularly sensitive to the 
consideration of cumulative adverse impacts: 

• The widespread and environmentally sensitive nature of fish resources and 
the waters they are found in dictates that cumulative impacts to fish habitat 
and water quality could be considered significant with relatively few adverse 
impacts over relatively large geographic areas such as entire watersheds. 

• The cultural importance of fish and wildlife stocks to communities in the TCC  
region and the migratory nature of those stocks make it critical to consider 
cumulative adverse impacts of management activities over large geographic 
areas such as watersheds or larger landscapes. 

• Prescribed burning would tend to contribute to significant cumulative impacts 
if concentrated too much in the same time frame as other burning activity. 

 
In addition to considering cumulative impacts, the proposed action should also be 
evaluated in terms of its relationship to overall specific landscape goals established 
by TCC or other managers.  No such specific goals are currently known to be 
established, but examples of such goals could be: 

• If the forest inventory information were analyzed to determine a regional or 
subregional annual allowable cut to guide maximum timber harvest levels in 
an area. 

• Timber harvest goals to provide forest products for a specific market, such as 
a village bioenergy plant. 

81 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 



 

• Acreage goals and prescribed levels for specific activities such as hazard fuel 
treatments or wildlife habitat enhancement projects over a region. 

 

7. Determine if proposed activity qualifies for a Categorical Exclusion 
under NEPA. 

After conducting the review steps listed above, the proposed action may qualify for a 
Categorical Exclusion, minimizing the required NEPA documentation.  Using the BIA 
NEPA Handbook, check to see if the proposed action qualifies as a Categorical 
Exclusion.  This involves checking the list of qualifying actions to see if the proposed 
action qualifies as a possible categorical exclusion, and running through an exception 
checklist presented in Appendix 7 of the BIA NEPA Manual.  The checklist involves a 
number of determinations involved in previous process steps (adverse effects on 
cultural resources, adverse effects on threatened and endangered species, adverse 
cumulative effects, etc.)  If the use of a categorical exclusion is upheld, the proposed 
action can be approved, accompanied by documentation required for the Categorical 
Exclusion itself (BIA NEPA Handbook). 
 
Following is a list of forest management activities extracted from 516 DM 10.5 that 
qualify for Categorical Exclusions.  Several of these only qualify if they are in 
compliance with a current management plan addressed in an earlier NEPA analysis 
(this document): 

• Free-use cutting to allotment owners for personal use not exceeding 2,500 
board feet. 

• Cutting permits for forest products not exceeding $25,000 in value. 
• Annual logging plans. 
• Fire Management Plan Analysis detailing emergency fire suppression. 
• Emergency forest and range rehabilitation plans limited to environmental  

stabilization on less than 10,000 acres. 
• Forest stand improvement projects less than 2,000 acres. 
• Timber management access skid trail and logging road constructions. 
• Prescribed burning plans less than 2,000 acres. 
• Forestation projects with native species and associated protection and site 

preparation activities.   
If the proposed forest or fire management action qualifies as a Categorical Exclusion, 
all that remains for approval is to complete the exception checklist in Appendix 7 of 
the BIA NEPA Manual.  Most of the items on the checklist should have already been 
considered in the previous steps.  If all items on the checklist are answered with 
“No”, then the checklist itself is complete, signed, dated and attached as pertinent 
NEPA documentation.  In this case, the process completes with a selection of 
Alternative 2, “Proposed action with no significant impact”.  Otherwise, proceed to 
the next step. 

8. Prepare an Environmental Assessment, and determine if there are 
significant impacts. 

Using the information collected and evaluated in the previous steps, prepare an 
Environmental Assessment (EA) using the BIA NEPA Handbook as a guide in 
structuring the document.  The EA will include a list of alternatives and the selection 
of a preferred alternative for the implementation of the proposed activity.  If 
implementation of the preferred alternative is deemed to not produce significant 
impacts on the human environment, a Finding of No Significant Impact (FONSI) may 
be prepared to accompany the EA, completing the NEPA process.  If the action as 
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initially proposed is still essentially what is proposed in the preferred alternative, this 
result in this process completing with Alternative 2, “Proposed action with no 
significant impact”.  If the evaluation of the proposed action resulted in substantial 
measures being recommended to mitigate adverse effects of the proposed action, 
but still results in a FONSI, then the result of this process is Alternative 3, “Proposed 
Action with Mitigated Impacts” 
 
If there are deemed to be significant impacts, then the positive impacts are weighed 
against the negative impacts and evaluated.  It can be difficult to conduct this 
analysis objectively since some of the impacts will be difficult to measure and 
compare, but this can be thought of as a cost/benefit analysis where the negative 
impacts can be thought of as costs of implementing the proposed action and positive 
impacts can be thought of as benefits.  Obvious dominance of the positive impacts 
over the negative impacts would result in the selection of the preferred alternative 
and approval of the EA, although a FONSI will not apply.  Negative impacts greater 
than the positive impacts or an unclear result would result in requiring the 
preparation of an Environmental Impact Statement (EIS) for the proposed action.   
Both of these processes result in this process concluding with Alternative 4, 
“Proposed Action with Significant Impacts” 
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Sample Scoping Letter 
 
 
 
November 21, 2008 
 
To:  Interested Public and Agency entities or persons within the  Tanana Chiefs 

Conference Region 
 
Subject:   Request for Public and Agency comments on Tanana Chiefs Conference 

Region-wide environmental issues related to the proposed Native 
Allotment Forest Management Plan 

 
Tanana Chiefs Conference (TCC), the non-profit regional corporation for the Tanana 
Chiefs Conference Region, also known as the Doyon Region, is proposing to implement 
a strategic programmatic Native Allotment Forest Management Plan for Native allotment 
parcels in its service area (Figure 1.).  TCC is authorized to act on behalf of the Bureau of 
Indian Affairs (BIA) under the Indian Self-determination and Education Assistance Act 
(Public Law 93-638) through a self-governance compact.  Under the compact, TCC 
provides natural resource based trust services to individual allotment owners.   
 
In compliance with the National Environmental Policy Act (NEPA) and regulations 
issued by the Council on Environmental Quality, TCC is soliciting comments from 
interested parties to determine if the proposed action would significantly impact the 
human environment. Your comments will be considered to determine the necessary level 
of NEPA documentation.  
 
PROPOSED ACTION AND ALTERNATIVES 
 
The proposed action is the writing and implementation of a Forest Management Plan for 
Native allotments within the Tanana Chiefs Conference Region.  The alternative is to not 
write or implement a forest management plan. 
 
PURPOSE AND NEED 
 
The BIA Chief Forester, Division of Forestry, has instructed all BIA Regional Offices and 
contractors to review existing or develop new Forest Management Plans for all forested 
areas where forest management activities or expenditure of federal funds for forest 
management activities may occur.  Forest management planning incorporates guidelines 
developed in the Indian Affairs Manual Part 53, Forestry.  These forestry standards guide 
the philosophy, direction, and implementation of management planning, activities, and 
projects on trust lands.   
 
The purpose is to present a plan for the management of the forest resources of 
individually owned Indian trust allotments.  This plan would provide general policy 
directives for forest management activities to ensure adherence to statutory and 
regulatory requirements protecting timber, fisheries, wildlife, cultural and other resources 
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on allotments within the Tanana Chiefs Conference region.  These requirements arise 
primarily from the trust management responsibilities held by the U.S. government for 
these allotted lands, much of which has been assumed by TCC through a self governance 
compact.  The development of this management document will be guided by NEPA 
 
Within the constraints imposed by statutes and regulations, site-specific management 
decisions affecting Native allotments are at the discretion of allotment owners. This plan 
will apply to approximately 1,900 Native allotment parcels and several thousand owners 
of those parcels.  As a result, it will be beyond the scope of the plan to precisely define 
specific management actions needed to accomplish the goals and objectives of individual 
allotment owners.  Rather, the plan will attempt to present a series of Best Management 
Practices (BMP’s) and alternatives to implementation, intended to help individual 
allotment owners and land managers make informed decisions about the management 
options that best meet their goals.  The plan would also serve as an educational tool for 
forest management practices for allotment owners and heirs, interested tribal 
governments, tribal members, interested members of the public, and regulatory agencies. 
 
The Native Alaskan trust land base within the TCC service area and under compact with 
TCC Forestry is an aggregate of approximately 1,900 (Pending, Approved, and Certified) 
Native allotment parcels comprising approximately 174,000 acres scattered amongst 42 
villages throughout the TCC region.  Of this acreage, approximately 111,000 acres has 
been determined to be forestland.  The proposed Forest Management Plan will address 
only Native allotment lands administered by TCC and will not address other private lands 
or lands administered by other government or tribal entities.   
 
ENVIRONMENTAL TOPICS TO BE ADDRESSED 
  
The proposed programmatic Native Allotment Forest Management Plan will address the 
following environmental topics: 

 

Air Quality    
Water Resources   
Wildlife Resources   
Timber Resources   
Cultural Resources 
Soil Resources    
Fisheries Resources and Essential Fish Habitat 

 
   
RESPONSE REQUEST AND SCHEDULE 
 
As part of the process for determining the scope of issues to be addressed and for 
identifying important issues related to the proposed Forest Management Plan, we request 
your comments on the above environmental topics and any other issues or topics you can 
identify as important.  It is intended that the parties receiving this document notify TCC 
of any NEPA and/or National Historic Preservation Act (NHPA) related issues or 
concerns.  This document serves as TCC’s request for consultation pursuant to section 7 
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of the Endangered Species Act to the US Fish and Wildlife Service for identification of 
listed threatened or endangered species and for consultation to the National Marine 
Fisheries Service for identification of any designated essential fish habitat. 
 
If you have any issues or concerns to address, or if you simply wish to be included in 
consultations during the course of this proposed undertaking, please contact me at the 
address listed below by January 15, 2009.  No formal public scoping meeting is currently 
planned for this proposed Forest Management Plan.  This letter and the draft 
programmatic Native Allotment Forest Management Plan for the Tanana Chiefs 
Conference Region, when it is available, will be posted on the website 
http://www.tananachiefs.org/natural/forestry.shtml 
 
Sincerely, 
 

 
Will Putman, Forestry Director 
Tanana Chiefs Conference 
122 First Avenue, Suite 600 
Fairbanks, AK 99701 
Phone:  907-452-8251 ext. 3373 
Fax:  907-459-3852 
Email:  will.putman@tananachiefs.org 
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Email response from U.S. Fish and Wildlife Service concerning the presence 
of Threatened and Endangered Species within the geographic scope of this 
plan: 
 
 
 
 
 
From: Sarah_Conn@fws.gov [mailto:Sarah_Conn@fws.gov]  
Sent: Wednesday, January 28, 2009 4:04 PM 
To: Jake Sprankle 
Subject: Re: Forest Management Plan Scoping Letter and Map 
 
 
Jake,  
 
Thanks for your e-mail requesting information on threatened and endangered species and critical 
habitat pursuant to section 7 of the Endangered Species Act of 1973, as amended (ESA).    
 
I understand that TCC, on behalf of BIA, is developing a forest management plan for Native 
Allotments within the Tanana Chiefs Conference Region, which comprises most of central Alaska 
from Holy Cross and Grayling in the west to the Canadian Border.  
 
No listed species occur in this region, and there are no designated or proposed critical habitat 
units in this area of the State.  Therefore, the Service concludes implementation of the forest 
management plan would not adversely affect listed resources.  
 
Preparation of a Biological Assessment or further consultation under the ESA is not required.  
 
Sarah  
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Scoping response from Alaska Department of Fish and Game: 
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Scoping response from the Bureau of Land Management: 
 

 
 
 
  

97 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix A: NEPA Documentation 



 

 
 
  

98 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix A: NEPA Documentation 



 

99 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix A: NEPA Documentation 

 



 

 
 

 
 
 
 
 
 

100 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix B:  Best Management Practices (BMP’s) Extracted and Interpreted from the  
Alaska Forest Resources and Practices Act 



 

 
 
 
 
 
 
 

Appendix B 

 

 
Best Management Practices (BMP’s) Extracted and Interpreted from the 

Alaska Forest Resources and Practices Act  
(Johnson, B.  2005) 
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A. BMP’s Specific To Disposal of Waste Materials  

i. Prevent any petroleum-contaminated soils or materials from entering 
and polluting surface waters. 

ii. Remove all petroleum products and their containers from the 
operating area.    

iii. Remove all oil-contaminated filters, absorbent pads, or soils from the 
operating area.   

iv. Dispose of all petroleum products or petroleum contaminated waste 
material in accordance with the requirements of DEC. 

v. Prevent metal or leachates from oxidation of metal parts from 
entering and polluting surface waters. 

vi. Remove all machine parts, wire rope, scrap culverts, and similar 
scrap metal from the operating area.     

vii. Dispose of all scrap metal in accordance with the requirements of 
DEC. 

 
B. BMP’s Specific To Operating in Riparian Areas  

i. Identify and correctly classify all surface waters so appropriate and 
applicable BMP's can be implemented on them. 

ii. All surface waters found in the field with a perennial flow along a 
defined channel, or an intermittent flow along a defined channel 
significant for protection of downstream water quality should be 
identified on a map of harvest operations.  Factors in determining 
whether the stream is significant for protection of downstream water 
quality are: frequency of flow; volume of flow the channel can hold; 
stability of banks and bed material; amount of debris in the channel; 
and volume of flow in the receiving water body. 

iii. Prevent depositing any more erodible material than necessary near a 
surface water, to minimize scour, bank erosion, or debris jams and 
debris torrents. 

iv. Protect the riparian area immediately adjacent to a stream so the 
vegetation can continue to function as a filter strip and remove 
sediment carried by runoff from the road. 

v. Minimize the amount of sediment that enters a riparian area, to 
lessen the likelihood of overwhelming the capability of the filtering 
vegetation to remove sediment. 

vi. Avoid sidecasting excess overburden and excavated material into a 
riparian or other designated area to the maximum extent feasible.   

vii. Avoid locating roads within a riparian area except to cross a water- 
body, or if there is no other feasible location for the road.  The road 
should be located outside the riparian area, unless locating the road 
outside the riparian area is likely to cause slope failures, excessive 
erosion, or sedimentation that would have a greater adverse impact 
on the stream. 

viii. Minimize the amount of road construction and resulting disturbance 
within a riparian area.  Eroded material close to the stream is more 
likely to cause sedimentation because of fewer opportunities to 
design sediment control features into the drainage system.   

ix. Prevent unnecessary crossings, which can contribute sediment 
x. A road within a riparian area must be designed and located to 

minimize significant adverse effects on fish habitat and water quality.   

102 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix B:  Best Management Practices (BMP’s) Extracted and Interpreted from the  
Alaska Forest Resources and Practices Act 



 

xi. Locate the road away from or upstream of a meander bend or 
recently abandoned channel.   

xii. Where feasible, cross stream channels at right angles;  
xiii. Locate the road to fit the topography. 
xiv. Avoid deep gullies with fine textured soils when constructing roads. 
xv. Include drainage features that minimize or direct road runoff away 

from any adjacent stream, and effectively control sediment. 
xvi. Prevent felled or bucked timber from entering streams.   
xvii. Leave high stumps in the riparian area where they will not cause 

frequent hang-ups or other operational difficulties when yarding.   
xviii. Avoid creating conditions conducive to erosion and stream 

sedimentation.   Trees or logs rolling downhill can disrupt soils and 
damage the streambed or banks.  A tree or log in a stream can 
change the flow pattern.   

xix. Avoid changing sediment storage and the rate of sediment transport 
through a stream system.  Damage to the streambed or banks can 
destabilize the stream channel causing additional scour of the 
streambed or erosion of the banks.  Avoid creating conditions 
conducive to initiation of debris torrents.  Debris carried into 
streams, or existing material and debris mobilized by activity in the 
stream channel may form unstable debris dams, especially in steep, 
incised channels.  If these structures fail under the right conditions 
they can lead to debris torrents. 

xx. Prevent felled or bucked timber from entering streams.  In steep 
areas, leave high stumps in the riparian area where they will not 
cause frequent hang-ups or other operational difficulties when 
yarding the setting.  Trees or logs rolling downhill can disrupt soils 
and damage the streambed or banks.  A tree or log in a stream can 
change the flow pattern.   

xxi. Avoid changing sediment storage and the rate of sediment transport 
through a stream system.  Damage to the streambed or banks can 
destabilize the stream channel causing additional scour of the 
streambed or erosion of the banks.  Avoid creating conditions 
conducive to soil erosion adjacent to surface waters.  Avoid 
disturbances to the bed and banks of a stream caused by removing 
logs that enter the stream channel during yarding operations 

xxii. Avoid creating conditions conducive to initiation of debris torrents.  
Debris carried into streams, or existing material and debris mobilized 
by activity in the stream channel may form unstable debris dams, 
especially in steep, incised channels.  If these structures fail under 
the right conditions they can lead to debris torrents. 

xxiii. Prevent damage to trees designated for retention (buffers) in a 
riparian area.  Prevent damage to soils or understory vegetation 
caused by equipment operating in a riparian area. 

xxiv. Minimize operation of track or wheeled equipment operation in a 
riparian area, minimizing ground disturbance.  Prevent damage to 
retained timber, understory vegetation, and soils.  Unless one end of 
a log is suspended, skidding a turn of logs through a riparian area 
can cause extensive damage to soils and remaining trees.  Maintain 
one-end suspension of logs.  Minimize the number of skid routes 
through a riparian area. 

xxv. Shovel yarding should rarely require a skid trail within the riparian 
area.  An exception might be where a stream is crossed to shovel log 
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a small patch of timber on the other side without having to construct 
a road.  Where feasible, the operator should reach into the riparian 
area to remove a log after having positioned the shovel outside the 
riparian area.  Trees within a riparian area should have been felled 
and bucked so any log segment is reachable from outside the 
riparian area.  A large log might require walking a shovel in and out 
of the riparian area to enable it to lift the log and achieve the 
required one end suspension, or to reach logs resulting from an 
approved harvest variation.  If so, the shortest possible route should 
be followed.  Maneuvering around a rock outcrop may also be a 
reason for entering a riparian area. 

 
C. BMP’s Specific To Timber Harvesting and Water Resources 

i. Locate landings where they, and the operations conducted from 
them, will have the least impact on surface waters.  Landings are 
focal points for harvest operations, and many impacts associated 
with harvesting activities can be minimized by selecting appropriate 
landing locations.   

ii.  Prevent deposition of logs and debris in surface waters.  The large 
amount of waste and debris generated at a landing can end up in 
adjacent surface water if the landing is located too close, or on a 
hillside immediately above the water body.   

iii. Avoid creating conditions conducive to erosion, mass wasting and 
stream sedimentation.  Landings can disturb a lot of ground, 
drainage from haul and yarding roads lead towards them, and they 
can intercept ephemeral drainages.  Landings are generally level 
and at least partially built on fill.  Constant equipment operation 
and standing water can cause excessive deformation of the surface 
material and generate sediment.  Poor drainage combined with the 
weight of fill material on steep side hills can lead to fill failures and 
mass wasting. 

iv. Locating landings on ridges or benches along the hillside can greatly 
reduce the amount of excavation and fill required to construct 
them.  They should not be built larger than needed to accommodate 
setting up the yarder or processor, and for safely landing and 
loading logs.  If the landing is located on steep or unstable slopes, it 
should be constructed to prevent soil erosion and mass wasting.  
The landing, as well as trails and roads leading to it, should be 
effectively drained. 

v. Harvest operations should avoid creating conditions favorable to 
erosion and mass wasting by protecting residual trees and 
understory vegetation.  Their undisturbed root systems retain and 
stabilize soils. 

vi. Harvest operations should avoid disturbing large woody debris 
embedded in the streambed or banks of streams.  Avoid creating 
conditions conducive to erosion and stream sedimentation.  
Removing large woody debris decreases stream roughness and can 
cause scour or erosion.   

vii. Avoid changing sediment storage and the rate of sediment transport 
through a stream system.  Disturbance of large woody debris can 
release stored gravel, reduce the capacity of the stream to store 
gravel, and increase the gravel transport rate through the stream 
system.  Avoid impacting habitat forming structures in the stream 
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viii. Avoid falling trees into a stream and avoid creating conditions 
conducive to erosion and stream sedimentation.   Falling trees into 
streams can damage the streambed or banks.  Streams flowing 
around the tree, as well as tree removal, can cause further damage.    

ix. Avoid changing sediment storage and the rate of sediment transport 
through a stream system.  Avoid creating conditions conducive to 
debris torrents.  As previously mentioned, new debris, or existing 
debris mobilized by activity in the stream channel, may form 
unstable debris dams, especially in steep, incised channels.   If 
these structures fail they can cause debris torrents.    

x. All trees felled into non-fish-bearing surface or standing waters and 
their debris should be removed at the earliest feasible time, to the 
extent necessary to avoid degradation of water quality.  Any 
significant amount of debris that may cause degradation of water 
quality in the stream or in downstream segments of the stream 
must be removed.  Sometimes removing a tree or a log from a 
stream can cause more damage to the streambed or banks and 
riparian area than leaving it.  As such, the Forester in Charge 
should evaluate each situation. 

xi. For all track or wheeled skidding operations, avoid disturbance to the 
ground cover and the soil, to minimize erosion and stream 
sedimentation.  Locate and design skid trails to minimize 
sedimentation by keeping them from leading toward surface waters, 
minimizing the width of skid trails, and ensuring good drainage.  
Use water bars or other appropriate techniques as necessary to 
prevent or minimize sedimentation.  Outslope skid trails where 
feasible, unless an inslope is necessary to prevent logs from sliding 
or rolling downhill off the skid trail.  Bumper logs and/or trees can 
be used to protect stream banks and frozen ground and a layer of 
snow can help reduce the impacts caused by cross-stream yarding. 

xii. Use puncheon where significant ground disturbances may contribute 
to sedimentation of surface water.  Puncheon helps to spread the 
weight of equipment over the ground, reducing the depth and 
amount of ground disturbance and protecting underlying 
vegetation.  Again, frozen ground and a layer of snow can greatly 
reduce the impacts from skidding operations, especially on wet 
sites. 

 
D. BMP’s Specific To Road Construction and Water Resources 

i. When it is necessary to cross wetlands or soils associated with 
permafrost in order to access forest resources, construct temporary 
winter roads instead of all season permanent roads.  Frozen soils and 
snow help minimize compaction and disturbance to soil resources 
and associated vegetation.  Stream and river crossings are generally 
easier as well, and impacts to stream banks and stream channels is 
minimized.   Many of the allotments in the TCC Region can only be 
accessed by wheeled or tract vehicles during the winter.   

ii. Prevent or minimize sedimentation.  Avoid generating sediment that 
can enter streams.  Prevent or minimize erosion of unstable soils.  
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Treat unstable soils with effective and appropriate erosion control 
measures.   

iii. Sedimentation is less likely the farther away the road is from the 
stream.  Intervening vegetation or terrain features can filter and trap 
sediment.  Low spots or intervening ridges can intercept runoff, 
allowing suspended sediment to filter or settle out before reaching 
surface waters.  Unstable soils usually must be stabilized before any 
measures can be taken to prevent or minimize erosion and re-
vegetate exposed soils. 

iv. Avoid overloading unstable slopes with fill for road construction or  
sidecasted material.  Avoid mass wasting and remember that slope 
failures are most likely to occur when soils are saturated, can result 
in landslides or debris torrents.  Avoid erosion of sidecasted material.  
Use end-hauling or full-bench construction techniques if mass 
wasting from overloading on an unstable slope or erosion of sidecast 
material is likely to occur and cause degradation of surface or 
standing water quality. 

v. Fill for road construction or sidecasting excavated material should 
not be placed on unstable slopes (can cause landslides or debris 
torrents).    Fine-grained, erodible material should not be sidecasted 
in the vicinity of  surface waters, but rather taken to a disposal site 
where the terrain and vegetation allows suspended sediment to filter 
or settle out before runoff from  the site can reach any surface 
waters.  To determine whether the slope is unstable, look for 
evidence of past slope failures (overgrown slide paths, colluvial fans, 
slumps, or other depositional  areas), slopes greater than 67%, or J-
butted trees.  To determine whether soils are susceptible to mass 
wasting, look for poorly drained marine sediments, a strike of 
bedrock conducive to sliding, and ephemeral drainages. 

vi. When falling trees for road construction, fall trees away from all fish-
bearing waters, standing waters, and other surface waters.  Do not 
fall a tree into anadromous fish waters cataloged under AS 
41.14.870 without prior written approval of the Office of Habitat 
Management and Permitting (OHMP).  If introduced, remove limbs 
and other small debris from other fish-bearing waters within 48 
hours, and remove the bole as soon as the necessary equipment is 
at the site.  If introduced, remove debris from nonfish-bearing 
surface waters and standing waters at the earliest feasible time when 
necessary to avoid degradation of water quality. 

vii. Dispose of waste material created during road construction where it 
will not enter surface waters, away from surface waters and/or with 
vegetation suitable for filtering or settling out suspended sediments.  
Deposit all material in a suitable upland site stabilized by effective 
and appropriate erosion control measures. 

viii. Keep roads constructed on unstable soils well drained through the 
construction of drainage systems.  Also when a road is confined by a 
hillside, runoff from the road and ephemeral drainages from the 
hillside must be collected.  Short sections of road that cut through a 
ridge may not require a ditch if the road can be graded or banked so 
that runoff will drain off the road within a short distance.  If a ditch is 
needed on the uphill side of a road, it should be constructed as an 
integral part of the road, collecting runoff from the hillside and road 
surface.  It should be close enough to the road so a grader can pull 
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and clean it.  Straight sections of road should visually slope to the 
outside edge of the road.   Winding sections should be distinctly 
banked to direct runoff towards the inside corner of the curve and off 
the road.  Runoff should rapidly seek the outer edge of the road and 
should not flow for an extended distance down the road.   

ix. Avoid exceeding the capacity of the ditch by allowing runoff flowing 
down the ditchline to be relieved before it can overwhelm the 
capacity of the ditch and flood the road.  As flows increase, so does 
their capability to cause erosion, especially on steeper grades.  
Runoff collected by the road drainage system needs to be spread out 
across the hillside to avoid erosion that would be caused by a more 
concentrated flow, and allow vegetation to filter out suspended 
sediment.  To the extent feasible, direct ditchline runoff away from 
unstable soils and surface waters, and onto vegetative areas.  
Discharges should also be directed away from stream channels and 
intermittent stream channels.  A drainage structure should be 
provided as close as practical to the stream crossing to relieve the 
ditchline before flows reach the crossing site.  Drainage relief should 
be provided where outflows can percolate into the soil, or drainage 
should be directed through sufficient vegetation to remove 
suspended sediment before reaching surface waters. 

x. Less frequent spacing of drainage structures is permissible if the 
parent material of roadbed is not erodible, such as rock or gravel, or 
the topography is not conducive to erosion.  More frequent spacing is 
required where soil is unstable or where peak flows require more 
drainage structures to prevent degradation of surface water quality.  
Ditchline flows need to be reduced where the grade increases, and 
where soils are highly erodible.  Wetter hillsides require more 
drainage structures to handle anticipated flows.  If subsurface flow 
dominates on a well-drained hillside, roads will usually not intercept 
subsurface flows, requiring fewer drainage structures.  Discharges 
near surface waters should be minimized, potentially requiring 
additional relief structures to reduce the drainage area.  Fewer 
drainage structures may be needed where the terrain prevents runoff 
from reaching surface waters.  Sediment entering surface waters 
indicates a need for more drainage structures. 

xi. Drainage structures must be capable of handling peak flows 
(estimated by width and depth of channel at high water mark). 

xii. Streams with floodplains require addition drainage considerations 
when designing and constructing the approach road and crossing 
structure.  Most floodplains have side or overflow channels that will 
be crossed by approach roads; sometimes they are hidden by brush 
or vegetation, and may be intermittent or limited to flood events.  To 
determine the extent of the floodplain, examine vegetation, 
sediment deposits, or debris trapped by brush or other understory 
vegetation.  A relief dip should be incorporated into the approach 
road to allow for passage of flood waters that exceed the drainage 
design for the road and it should be located where it will protect the 
bridge abutments from erosion but away from any side channels. 

xiii. Any permanent log or wood bridge must be firmly anchored at one 
end as water under a wooden bridge can float it and carry it off its 
abutments.  The bridge must be securely anchored to a physical 
structure that will not be disturbed by floodwaters, typically by: 1) 
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drill steel driven through the sill logs into the ground, 2) sills tied 
back to large stumps along the approaches, or 3) to deadmen buried 
in the approach fills.  The bridge superstructure must also be tied to 
the bridge sills.  Anchors must be capable of withstanding high flows 
that overtop the stream banks.  Stumps should be firmly fixed in the 
ground, and not be affected by floodwaters that overtop the stream 
banks in the vicinity of the crossing.  Deadmen should be covered by 
large rock that will not be moved by floodwaters, and buried in 
sections of the road that are protected from erosion and have 
adequate overflow drainage structures installed.  This BMP applies to 
bridge approaches constructed from readily erodible materials.  
Approaches constructed with rock should still have retaining walls or 
other structures adequate to keep fill material from entering surface 
waters.  Erodible material must be protected from erosion by 
plantings, seeding, riprap or other ground cover.  Retaining walls, 
bulkheads, or other means may also be employed.  Sill logs or other 
abutments for the bridge should be installed back from the edge of 
the bank and above the line of ordinary high water to avoid 
encroaching on the stream.  Bridge construction that involves 
activity within the channel of an anadromous stream requires a Title 
16 permit.   

 
E. BMP’s Specific for Culverts 

i. For fish-bearing waters, the entrance (to the extent possible) and 
exit of a stream culvert must match the natural course of a stream 
channel, and a culvert may not be perched at its inlet or outlet.  
During low flows perched culverts may prevent fish passage, 
especially for small fry or smolt.  Under ADF&G criteria a culvert 
perched more than four inches does not provide adequate fish 
passage.  High flows through a perched culvert tend to erode the 
streambed below the culvert outlet, generating sediment and 
increasing the perch height.  Also, stream flows redirected by a 
skewed culvert can erode the stream banks and change the course 
of the stream.  Ideally culverts should be bedded to match the 
stream channel such that gravel can fill the bottom of the culvert.  
The deposition of gravel within the culverts increases roughness, 
helps to maintain the original stream gradient and reduces flows 
through the culvert that may inhibit fish passage.  The inlet should 
be buried so that the culvert is as level as possible.  Under ADF&G 
criteria a culvert with spiral corrugations, 48” and less, does not 
provided adequate fish passage if the gradient is greater than 1%.  
Burying the inlets also helps the culvert fill with gravel. 

ii. Material at the outlet of the culvert must be adequate to resist or 
reduce the erosive force of the discharge.  If material is not 
resistant, additional measures must be taken to minimize erosion, 
for example, the installation of a half round, flume, downfall culvert 
or similar structure.  Outfall from that structure must be protected 
from erosion. 

iii. For culverts installed on nonfish-bearing waters along a forest road, 
prevent mobile slash generated during harvest activities from being 
carried downstream and blocking a culvert inlet.  This will ultimately 
prevent culverts from washing out.  Clear the stream channel for 50 
feet above the culvert inlet of mobile slash or debris that may be 

108 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix B:  Best Management Practices (BMP’s) Extracted and Interpreted from the  
Alaska Forest Resources and Practices Act 



 

expected to plug a culvert.  The larger the stream, the more likely 
high flows will mobilize slash left in the stream and carry it down to 
the culvert inlet.  If only a small amount of slash, or small pieces, 
are left after cleaning the stream, the more likely it is the culvert will 
continue to function adequately.  The few pieces of slash that don’t 
pass through the structure can be cleaned out during routine road 
maintenance.  If the slash or debris is imbedded, it is less likely to 
become mobile.   

iv. To insure drainage enters and flows through a culvert, instead of 
bypassing the culvert and down the ditch or over the road and where 
the parent soil material allows, and interference with fish passage is 
avoided, install a catch basin to collect water and direct it into the 
inlet of a culvert.  Catch basins are often needed to collect ditch 
water and divert it into a relief culvert.  Side drainages that are not 
incised, or along roads with a slight bench cut, will often need catch 
basins to direct side drainages into a culvert and keep flows from 
diverting down the ditchline. 

v. Culverts must be of sufficient length to prevent road overlay material 
from blocking the ends of the culvert.  The ends of the culvert must 
extend beyond the fill far enough to keep material from sloughing 
into the entrances to the culvert.  The greater the depth of fill over 
the culvert the longer it will have to be.  Also allowance in the length 
of the culvert is needed to anticipate the widening of the road over 
time due to maintenance practices. 

vi. Keep all culverts and ditches functional when maintaining active 
roads.  When maintaining active roads, keep the road surface 
crowned or outsloped during operations and keep the downhill side 
of the road free from berms, except those intentionally constructed 
for the protection of fill. 

vii. For inactive roads, keep the road surface crowned, out-sloped, or 
water barred and left in a condition that is not conducive to erosion.  
(Johnson, B, 2005).   

 
F. BMP’s Specific To Soil Resources 

i. Choose your land locations wisely.  Landings are focal points for 
harvest operations, and many impacts associated with harvesting 
activities can be minimized by selecting appropriate landing 
locations.  Avoid creating conditions conducive to erosion, mass 
wasting and stream sedimentation.  Landings can disturb a lot of 
ground, drainage from haul and yarding roads lead towards them, 
and they can intercept ephemeral drainages.  Locate landings where 
they, and the operations conducted from them, will have the least 
impact on surface waters.  Landings are generally level and at least 
partially built on fill.  Constant equipment operation and standing 
water can cause excessive deformation of the surface material and 
generate sediment.  Poor drainage combined with the weight of fill 
material on steep side hills can lead to fill failures and mass wasting. 

ii. Locating landings on ridges or benches along the hillside can greatly 
reduce the amount of excavation and fill required to construct them.  
They should not be built larger than needed to accommodate setting 
up the yarder or processor, and for safely landing and loading logs.  
If the landing is located on steep or unstable slopes, it should be 

109 
Forest Management Plan For Native Allotments in the Doyon Region of Alaska 

Appendix B:  Best Management Practices (BMP’s) Extracted and Interpreted from the  
Alaska Forest Resources and Practices Act 



 

constructed to prevent soil erosion and mass wasting.  The landing, 
as well as trails and roads leading to it, should be effectively drained. 

iii. Harvest operations should avoid creating conditions favorable to 
erosion and mass wasting by protecting residual trees and 
understory vegetation.  Their undisturbed root systems retain and 
stabilize soils. 

iv. For all track or wheeled skidding operations, avoid disturbance to the 
ground cover and the soil, to minimize erosion and stream 
sedimentation.  Locate and design skid trails to minimize 
sedimentation by keeping them from leading toward surface waters, 
minimizing the width of skid trails, and ensuring good drainage.  Use 
water bars or other appropriate techniques as necessary to prevent 
or minimize sedimentation.  Outslope skid trails where feasible, 
unless an inslope is necessary to prevent logs from sliding or rolling 
downhill off the skid trail.  Bumper logs and/or trees can be used to 
protect stream banks and frozen ground and a layer of snow can 
help reduce the impacts caused by cross-stream yarding. 

v. Use puncheon where significant ground disturbances may contribute 
to sedimentation of surface water.  Puncheon helps to spread the 
weight of equipment over the ground, reducing the depth and 
amount of ground disturbance and protecting underlying vegetation.  
Again, frozen ground and a layer of snow can greatly reduce the 
impacts from skidding operations, especially on wet sites. 

vi. When it is necessary to cross wetlands or soils associated with 
permafrost in order to access forest resources, construct temporary 
winter roads instead of all season permanent roads.  Frozen soils and 
snow help minimize compaction and disturbance to soil resources 
and associated vegetation. 

vii. Avoid overloading unstable slopes with fill for road construction or  
sidecasted material.  Avoid mass wasting and remember that slope 
failures are most likely to occur when soils are saturated, can result 
in landslides or debris torrents.  Avoid erosion of sidecasted material.  
Use end-hauling or full-bench construction techniques if mass 
wasting from overloading on an unstable slope or erosion of sidecast 
material is likely to occur and cause degradation of surface or 
standing water quality. 

viii. Fill for road construction or sidecasting excavated material should 
not be placed on unstable slopes (can cause landslides or debris 
torrents).    Fine-grained, erodible material should not be sidecasted 
in the vicinity of  surface waters, but rather taken to a disposal site 
where the terrain and vegetation allows suspended sediment to filter 
or settle out before runoff from  the site can reach any surface 
waters.  To determine whether the slope is unstable, look for 
evidence of past slope failures (overgrown slide paths, colluvial fans, 
slumps, or other depositional  areas), slopes greater than 67%, or J-
butted trees. 

ix. Dispose of waste material created during road construction where it 
will not enter surface waters, away from surface waters and/or with 
vegetation suitable for filtering or settling out suspended sediments.  
Deposit all material in a suitable upland site stabilized by effective 
and  appropriate erosion control measures. 

x. Keep roads constructed on unstable soils well drained through the 
construction of drainage systems.  Also when a road is confined by a 
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hillside, runoff from the road and ephemeral drainages from the 
hillside must be collected.  Short sections of road that cut through a 
ridge may not require a ditch if the road can be graded or banked so 
that runoff will drain off the road within a short distance.  If a ditch is 
needed on the uphill side of a road, it should be constructed as an 
integral part of the road, collecting runoff from the hillside and road 
surface.  It should be close enough to the road so a grader can pull 
and clean it.  Straight sections of road should visually slope to the 
outside edge of the road.   Winding sections should be distinctly 
banked to direct runoff towards the inside corner of the curve and off 
the road.  Runoff should rapidly seek the outer edge of the road and 
should not flow for an extended distance down the road. 

xi. Avoid exceeding the capacity of the ditch by allowing runoff flowing 
down the ditchline to be relieved before it can overwhelm the 
capacity of the ditch and flood the road.  As flows increase, so does 
their capability to cause erosion, especially on steeper grades.  
Runoff collected by the road drainage system needs to be spread out 
across the hillside to avoid erosion that would be caused by a more 
concentrated flow, and allow vegetation to filter out suspended 
sediment.  To the extent feasible, direct ditchline runoff away from 
unstable soils and surface waters, and onto vegetative areas.  
Discharges should also be directed away from stream channels and 
intermittent stream channels.  A drainage structure should be 
provided as close as practical to the stream crossing to relieve the 
ditchline before flows reach the crossing site.  Drainage relief should 
be provided where outflows can percolate into the soil, or drainage 
should be directed through sufficient vegetation to remove 
suspended sediment before reaching surface waters. 

xii. Less frequent spacing of drainage structures is permissible if the 
parent material of roadbed is not erodible, such as rock or gravel, or 
the topography is not conducive to erosion.  More frequent spacing is 
required where soil is unstable or where peak flows require more 
drainage structures to prevent degradation of surface water quality.  
Ditchline flows need to be reduced where the grade increases, and 
where soils are highly erodible.  Wetter hillsides require more 
drainage structures to handle anticipated flows.  If subsurface flow 
dominates on a well-drained hillside, roads will usually not intercept 
subsurface flows, requiring fewer drainage structures.  Discharges 
near surface waters should be minimized, potentially requiring 
additional relief structures to reduce the drainage area.  Fewer 
drainage structures may be needed where the terrain prevents runoff 
from reaching surface waters.  Sediment entering surface waters 
indicates a need for more drainage structures. 

xiii. Water bars are needed when a skid trail causes soil disturbance or 
changes drainage patterns.  Examples include skid trails crossing a 
hillside, running downhill towards a surface water, impeding overland 
flows (even on flat ground), causing extensive soil disturbance, or 
intercepting a number of ephemeral drainages.   

xiv. Water bars should be constructed across the width of the skid road.  
They should be at an angle to the skid road with the downhill end 
lower to facilitate drainage.  The downhill side of the upper end 
should be blocked as necessary to prevent runoff from going around 
the end of the water bar.  Both ends of the water bar should be free 
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of obstructions.  On flat grades the water bar can provide cross-flow 
drainage for overland flows and should be dug deep enough to 
prevent ponding. 

xv. Water bars need to be located and spaced frequently enough to 
divert runoff from the skid trail before it picks up enough volume and 
velocity to cause significant erosion.  Severely disturbed soils may 
need additional measures to stabilize them and prevent erosion.  
Measures such as re-vegetating exposed soils or covering the skid 
trails with slash can protect the exposed soils from rainfall-induced 
rill erosion. 

xvi. Keep all culverts and ditches functional when maintaining active 
roads.  When maintaining active roads, keep the road surface 
crowned or outsloped during operations and keep the downhill side 
of the road free from berms, except those intentionally constructed 
for the protection of fill. 

xvii. For inactive roads, keep the road surface crowned, out-sloped, or 
water barred and left in a condition that is not conducive to erosion.   

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 

 
 

Region III FRPA Water Body Classification System Examples 
 

Accessed online and reproduced from http://forestry.alaska.gov/pdfs/ 
07StreamClassificationExamplesChartRegionIII.pdf
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Region III FRPA Water Body Classification System Examples 
Note:  The examples of streams for each type are subject to review in the field.  

Field conditions at the specific site of operations will determine the actual 
classification of a stream reach. 

Type Description Examples (area) 

III-A 

Type III-A waters include:  
• Nonglacial water bodies >3 

feet wide with high value 
resident fish,  

• Nonglacial water bodies with 
anadromous fish, and  

• Glacial and nonglacial 
backwater sloughs  

 
 
A backwater slough is a water 
body that has sluggish flow, is 
warm in summer, and typically is 
only connected to the main stem 
or a side channel at one end. A 
backwater slough carries river 
current only under high water 
conditions, and may have only a 
seasonal connection to the main 
stem or side channel.  
 
 
Note: A number of waterways 
called "sloughs" on topographic 
maps are side channels of glacial 
or non-glacial rivers under this 
classification system. 

Anvik River  
Birch Creek  
Birch Lake  
Chatanika River  
Chena River  
Deadman Lake  
Delta Clearwater River  
Faith Creek  
Fivemile Clearwater River  
George Lake  
Glacier Creek  
Goldstream Creek  
Goodpaster River  
Harding Lake  
Healy Lake  
Healy L. outlet to Tanana R. (unnamed)  
Hess Creek  
Jim River  
Julius Creek  
Kateel River  
Koyukuk River 
Lignite Creek  
Long Creek  
Medicine Lake and Medicine L. outlet  
Connector from Minto L. to Goldstream Cr.  
Otter Creek  
Piledriver Slough  
Porcupine River  
Quartz Lake  
Richardson Clearwater River  
Salcha River  
Shaw Creek  
Tolovana River  
Volkmar Lake 
 
Backwater sloughs:  
Totchaket Slough  
Unnamed sloughs in the Chena system  
Many unnamed backwaters along the Tanana R. 

III-B 

Glacial water bodies with 
anadromous or high value 
resident fish; Type III-B does 
not include glacial backwater 
sloughs 

Chisana River 
Kuskokwim River 
Nenana River 
Phelan Creek 
Salchaket Slough 
17-Mile Slough (Nenana) 
Soldier Slough 
Swan Neck Slough 
Tanana River 
Teklanika River 
Tok River 
Toklat River 
Wood River 
Yukon River 

III-C  

Nonglacial water bodies <3 
feet wide that contains high 
value 
resident fish but not 
anadromous fish 

Typically these are the upper reaches of streams in 
upland areas; many are unnamed. 

Other 
surface 
waters 

Other fresh water springs, 
lakes, or ponds with a surface 
outlet, or a freshwater 
stream, the 
designated uses of which are 
protected under 18AAC70 

Acey-Deucey Lake 
Cache Creek – upper reaches 
Caribou Creek – upper reaches 
Spinach Creek – upper reaches Smith Lake 
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The Birds of Creamer’s Field Migratory Waterfowl Refuge, Fairbanks, Alaska 
Common Name Scientific Name Occurrence 

LOONS AND GREBES 
common loon Gavia immer migrant 
arctic loon Gavia arctica migrant 
red-necked grebe Podiceps grisegena breeder 
horned grebe Podiceps auritus breeder 
CRANES 
common crane Grus grus migrant (rare/accidental) 
sandhill crane Grus canadensis breeder 
WATERFOWL 
tundra swan Cygnus columbianus migrant 
trumpeter swan Cygnus buccinator migrant 
greater white-fronted goose Anser albifrons migrant 
snow goose Chen caerulescens migrant 
Canada goose Branta canadensis migrant, summer visitor 
mallard Anas platyrhynchos breeder 
gadwall Anas strepera migrant, summer visitor (uncommon) 
green-winged teal Anas crecca breeder 
American wigeon Anas americana breeder 
Eurasian wigeon Anas penelope breeder 
northern pintail Anas acuta breeder 
northern shoveler Anas clypeata migrant 
blue-winged teal Anas discors breeder (uncommon) 
canvasback Aythya valisineria migrant 
redhead Aythya american migrant 
ring-necked duck Aythya collaris migrant 
greater scaup Aythya marila breeder 
lesser scaup Aythya affinis migrant 
white-winged scoter Melanitta fusca migrant 
surf scoter Melanitta perspicillata migrant 
oldsquaw Clangula hyenemalis migrant 
Barrow’s goldeneye Bucephala islandica migrant 
common goldeneye Bucephala clangula migrant, summer visitor 
bufflehead Bucephala albeola  breeder 
RAILS 
American coot Fulica americana migrant (rare/accidental) 
SHOREBIRDS 
semipalmated plover Charadrius semipalmatus migrant 
blackbellied plover Pluvialis squatarola migrant 
American (lesser) golden plover Pluvialis dominica migrant 
killdeer Charadrius vociferus migrant (uncommon) 
Hudsonian godwit Limosa haemastica migrant (rare/accidental) 
whimbrel Numenius phaeopus migrant 
lesser yellowlegs Tringa flavipes breeder 
solitary sandpiper Tringa solitaria breeder 
spotted sandpiper Actitis macularia migrant 
red-necked (northern) phalarope Phalaropus lobatus migrant 
upland (plover) sandpiper Bartramia longicauda migrant 
white-rumped sandpiper Calidris fusicollis migrant (rare/accidental) 
long-billed dowitcher Limnodromus scolopaceus migrant 
common snipe Gallinago gallinago breeder 
dunlin Calidris alpina migrant (uncommon) 
semipalmated sandpiper Calidris pusilla migrant 
western sandpiper Calidris mauri migrant (uncommon) 
least sandpiper Calidris minutilla migrant 
Baird’s sandpiper Calidris bairdii migrant 
pectoral sandpiper Calidris melanotos  migrant 
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Birds of Creamer’s Field (continued) 
JAEGERS, GULLS, AND TERNS 
long-tailed jaeger Stercorarius longicaudus migrant 
Bonaparte's gull Larus philadelphia migrant 
mew gull Larus canus breeder 
herring gull Larus argentatus migrant 
arctic tern Sterna paradisaea  migrant 

VULTURES, HAWKS AND FALCONS 
golden eagle Aquila chrysaetus migrant 
bald eagle Haliaeetus leucocephalus migrant 
northern harrier Circus cyaneus breeder 
sharp-shinned hawk Accipiter striatus breeder 
northern goshawk Accipiter gentilis resident 
Swainson's hawk Buteo swainsoni migrant (summer visitor) 
red-tailed (Harlan's) hawk Buteo jamaicensis breeder 
rough-legged hawk Buteo lagopus migrant 
osprey Pandion haliaetus migrant 
American kestrel Falco sparverius breeder 
merlin Falco columbarius migrant 
peregrine falcon Falco peregrinus migrant 
gyrfalcon Falco rusticolus  migrant 
GALLINACEOUS BIRDS 
spruce grouse Dendragopus canadensis resident 
ruffed grouse Bonasa umbellus resident 
sharp-tailed grouse Tympanuchus phasianellus resident 
rock ptarmigan Lagopus mutus winter visitor 
willow ptarmigan Lagopus lagopus  winter visitor 
PIGEONS AND DOVES 
rock dove (pigeon) Columba livia resident (introduced species) 
mourning dove Zenaida macroura migrant (rare/accidental) 
OWLS 
short-eared owl Asio flammeus resident 
great horned owl Bubo virginianus migrant, winter visitor (uncommon) 
great gray owl Strix nebulosa resident 
snowy owl Nyctea scandiaca resident (uncommon) 
northern hawk owl Surnia ulula breeder 
boreal owl Aegolius funereus  resident 
GOATSUCKERS 
common nighthawk Chordeiles minor migrant (rare/accidental) 
HUMMINGBIRDS 
rufous hummingbird Selasphorus rufus summer visitor 
KINGFISHERS 
belted kingfisher Ceryle alcyon visitor 
WOODPECKERS 
northern flicker Colaptes auratus breeder 
downy woodpecker Picoides pubescens resident 
hairy woodpecker Picoides villosus resident 
three-toed woodpecker Picoides tridactylus resident 
black-backed woodpecker Picoides arcticus  resident 
PERCHING BIRDS 
olive-sided flycatcher Contopus borealis breeder 
western wood-pewee Contopus sordidulus breeder 
Hammond's flycatcher Empidonax hammondii breeder 
Say’s phoebe Sayornis saya breeder 
alder flycatcher Empidonax alnorum breeder 
horned lark Eremophila alpestris migrant 
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Birds of Creamer’s Field (continued) 
tree swallow Tachycineta bicolor breeder 
violet-green swallow Tachycineta thalassina breeder 
bank swallow Riparia riparia migrant, summer visitor 
cliff swallow Hirundo pyrrhonota breeder 
barn swallow Hirundo rustica breeder 
gray jay Perisoreus canadensis resident 
black-billed magpie Pica pica visitor 
common raven Corvus corax breeder 
Clark's nutcracker Nucifraga columbiana fall visitor (rare/accidental) 
black-capped chickadee Parus atricapillus resident 
gray-headed chickadee Parus cinctus winter visitor (uncommon) 
boreal chickadee Parus hudsonicus resident 
brown creeper Certhia americana resident (uncommon) 
ruby-crowned kinglet Regulus calendula breeder 
Townsend’s solitaire Myadestes townsendi migrant (uncommon) 
Swainson's thrush Catharus ustulatus breeder 
gray-cheeked thrush Catharus minima breeder 
hermit thrush Catharus guttata breeder 
varied thrush Ixoreus naevius breeder 
American robin Turdus migratorius breeder 
northern wheatear Oenanthe oenanthe migrant 

mountain bluebird Sialia currucoides 
migrant, summer visitor 
(rare/uncommon) 

northern shrike Lanius excubitor resident 
American (water) pipit Anthus rubescens migrant 
bohemian waxwing Bombycilla garrulus breeder, winter visitor 
European starling Sturnus vulgaris breeder (rare/accidental) 
orange-crowned warbler Vermivora celata breeder 
arctic warbler Phylloscopus borealis migrant 
yellow-rumped warbler Dendroica coronata breeder 
Townsend’s warbler Dendroica townsendi fall visitor 
blackpoll warbler Dendroica striata breeder 
yellow warbler Dendroica petechia breeder 
Wilson's warbler Wilsonia pusilla breeder 
northern waterthrush Seiurus noveboracensis breeder 
savannah sparrow Passerculus sandwichensis breeder 
dark-eyed junco Junco hyemalis breeder 
white-crowned sparrow Zonotrichia leucophrys breeder 
golden-crowned sparrow Zonotrichia atricapilla migrant (uncommon) 
chipping sparrow Spizella passerina breeder (uncommon) 
American tree sparrow Spizella arborea breeder 
fox sparrow Passerella iliaca breeder 
Lincoln's sparrow Melospiza lincolnii breeder 
lapland longspur Calcarius lapponicus migrant 
snow bunting Plectrophenax nivalis migrant 
rosy finch Leucosticte arctoa migrant 
rusty blackbird Euphagus carolinus breeder 
pine siskin Carduelis pinus summer/fall visitor 
white-winged crossbill Loxia leucoptera resident 
pine grosbeak Pinicola enucleator resident 
common redpoll Carduelis flammea resident 
hoary redpoll Carduelis hornemanni  migrant, visitor 
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Tips on maintaining wildlife habitat in the boreal forest of Alaska 
 
Tom Paragi, Alaska Dept. of Fish and Game, Div. of Wildlife Conservation, 
1300 College Road, Fairbanks 99701; tom_paragi@fishgame.state.ak.us; 907-459-
7327 
 
 
This guide for contractors briefly explains practices that foresters may recommend or 
require for wildlife habitat during timber harvest or post-logging site treatments.  It 
will be updated periodically as more is learned about how specific forest practices 
influence bird and mammal populations inhabiting forests of Interior Alaska.  Contact 
your local forester or the author for specific questions or to receive a copy of the 
detailed review of ecological principles used in producing this guide.    
 
Managing for early-successional habitat 
Early-successional habitat is primarily live vegetation.  Deciduous shrubs and trees 
can regenerate by seed or by vegetative growth (from roots and stumps), whereas 
most conifers grow from seed only.  Where risk of erosion is low, scarification to 
expose mineral soil on part of the site can greatly help with regeneration of most 
woody species from natural seedfall, and it provides planting sites for white spruce. 
An example of scarification in nature is when windblown trees tip up root wads (Fig. 
1).  Maintaining deciduous trees or shrubs on specific sites is also becoming a 
management goal to reduce the risk of wildland fire spreading near settlements.  
Specific techniques: 
 
Crushing old willows with machinery during the course of operations stimulates 
resprouting.  Crushing during the winter dormant season when leaves are off 
(September to April) produces the best response. Cold temperatures allow brittle 
stems to snap more easily, and frozen ground minimizes uprooting of shrubs.  Keep 
the dozer or skidder blade 6-12 inches off the ground while in motion. 
 
Broadcast burning over a logged site the first summer after a winter harvest can 
stimulate new growth in existing willows on wet areas, where the roots don’t burn.  
On drier areas, where some the organic duff can be burned off to expose mineral 
soil, burning also provides a seedbed during peak seed dispersal of most willows in 
early summer.  Although contractors can continue to burn piles of logging debris 
where required, for safety the Alaska Department of Natural Resources, Division of 
Forestry will conduct or oversee most broadcast burns in timber sales.  
 
Prolific root sprouting by aspen trees is stimulated by harvesting or simply felling 
trees, ideally during the dormant season (Fig. 2).  Sites with a few old decadent 
aspen may be rejuvenated by broadcast burning as soon as possible in spring to 
topkill the remaining aspen trees and burn off logging slash that shades the soil.  
Allowing sunlight into the stand warms the soil and results in better density of root 
sprouting. Optimal sprouting occurs when all the aspen trees in the clone are killed, 
but some trees may be left during harvest operations for visual aesthetics.  
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Fig. 1.  Redstem willow and white spruce regeneration on exposed soil where a 
spruce rootwad tipped, a natural form of scarification, Tok River. 
 
 
 
Stump sprouting best occurs from balsam poplar or paper birch when they are cut 
during the dormant season. Sprouting is greatest from trees that are healthy, not 
too old, and on warm, open sites.  Stumps should be left about 6” above ground 
surface to avoid damaging growth buds located near the root collar.   
 
Mineral soil is often exposed for seeding by mechanical means, commonly by blade 
scarification (dozer or skidder) or pulling a disk trencher.  Scarification done on 
frozen ground immediately following winter harvest operations will avoid soil 
compaction in wet areas and produce germination sites for willow seeds dispersing in 
late spring and early summer, before a solid grass mat can form in the fresh 
clearing.  Whole tree skidding during summer can result in adequate scarification on 
some sites. 
 
A disk trencher pulled behind a dozer provides continuous uniform scarification 
unless logging slash or debris is large or dense enough to hinder effective 
penetration by the disks. Blade scarification can be done on sites where logging 
debris or blowdown would hinder disk trenching, but it requires operator experience 
to avoid scalping away too much of the organic layer (which retains moisture on dry 
sites and provides nutrients for seedlings over time). Moss or turf divots on cool or 
wet sites ideally should be pushed to the north side of scarified patches to reduce 
shading, whereas divots on drier sites should be pushed to the south side to provide 
shade and reduce the drying effect of summer sun.   
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Fig. 2.  Felling by chain saw produced this root sprouting in quaking aspen after two 
growing seasons, Nenana Ridge (Dale Haggstrom, ADF&G).  
 
 
Managing for late-successional habitat 
Late-successional habitat is a mixture of live trees, snags, and woody debris that 
provide vertical structure, denning sites, and cover for wildlife.  Older stands in 
boreal forest are believed to contain substantial species diversity or high biomass of 
non-vascular plants and invertebrates, which in turn provide forage for vertebrates 
such as songbirds.  Planning for late-seral habitat often focuses on what features 
need to remain on the site after logging and site treatments.  Advanced regeneration 
of trees is desirable as current cover for  
 
wildlife and as future timber.   A sample of habitat features to be retained in sale 
units may be paint marked at breast height to train contractors on which features 
are important to leave (Fig. 3).  Operator safety in felling or transport of trees and 
conducting post-logging site treatments takes priority over habitat objectives 
whenever working around snags or cavity trees.  Specific techniques: 
 
Cavity trees (dead or alive; Fig. 4) should be retained wherever possible.  Trees with 
broken tops (Fig. 5) often develop heartwood rot while still alive and become hollow, 
often without cavity openings on the bole.  Both types of trees have marginal 
economic value as fuel wood and should be left standing if they do not pose a safety 
risk during operations.  If choices are necessary, larger cavity trees are relatively 
more valuable to wildlife than smaller cavity trees, all other factors being equal. 
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Fig. 3. Red paint on snags and debris destined to remain as habitat after harvest 

operations, Tok River. 
 
 
Punk knots at lower branch exits of white spruce trees (Fig. 6) reliably indicate 
presence of the heartwood defect red ring rot (white pocket rot) for most of the bole 
on both dead and live white spruce.  Loggers should fell some infected spruce at the 
start of a timber sale to evaluate market value of the bole.  Unless infected trees 
pose a safety risk or the sale allows fuel wood harvest, white spruce with visible 
punk knots should be left standing to provide habitat as snags and eventually debris, 
rather than be cut and hauled to a landing and then left to rot after bucking exposes 
defect in the bole. 
 
Hard snags (those with solid sapwood) are often windfirm, may have value as 
lumber and  
fuel wood, and provide habitat (Fig. 7).   Even in sale units where fuel wood salvage 
is the  
main objective (such as in burns), some snags should remain across the stand to 
provide  
 
well-distributed habitat as the new crop of trees regenerates.  Some live non-
marketable species such as balsam poplar should remain in spruce cuts because they 
provide large snags or cavity trees when they become over-mature yet do not 
greatly hinder conifer regeneration. 
 
Woody debris (stumps, rootwads, blowdown; Fig.3) should be left in place unless it 
poses a safety risk or moving it is approved by the forester to enhance operation 
efficiency during harvest or site preparation.  
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Fig. 4.  Northern flicker at a cavity entrance in aspen snag, Delta Bison Range.  

Flickers are a primary excavator of cavities in boreal forest, producing habitat 
for many other species (John Wright, ADF&G).   

 
Caution is required when operating machinery around young trees to avoid damage 
of future crops or habitat features.  Patches of healthy advanced regeneration (Fig. 
8) may be flagged on the perimeter to prevent entry by machinery if few marketable 
trees are present within the patches.  This type of patch retention within a sale 
boundary may also function to protect animal dens, seed trees, or other features of 
value as habitat and future tree crops. 
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Fig. 5.  Great-gray owl with two chicks in the broken top of a paper birch, Salchacket 

Slough near Fairbanks (John Wright). 

  

Fig. 6.  Punk knot on white spruce (left, Nenana Ridge; Bob Ott, TCC); punk knot 
exposed with a hatchet (right, Tok River).  These signs indicate substantial 
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defect in the bole if dimension lumber is desired and potential for cavity 
excavation by wildlife. 

 
Fig. 7.  Osprey nest in a large white spruce snag on the upper Tanana River near 
Johnson River/Healy Lake (John Wright). 
 
 

 
Fig. 8.  Advanced regeneration of balsam poplar and white spruce in the canopy 

opening created by blowdown and bole snapping in a floodplain forest (Tok 
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River).  Note snags in the background marked with red paint for retention as 
wildlife habitat. 
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Invasive plants in Interior Alaska 
 listed in the AKEPIC database 
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Invasive plants in Interior Alaska, either present or high probability of 
establishment: 
Plant species Common name Invasiveness 
Achillea ptarmica sneezeweed 46 
Acroptilon repens† Russian knapweed 66 
Aegopodium podagraria bishop's goutweed 57 
Alchemilla mollis* lady's mantle 56 
Alchemilla monticola* hairy lady's mantle 56 
Alnus glutinosa† European alder 61 
Alopecurus geniculatus water foxtail 49 
Alopecurus pratensis meadow foxtail 52 
Amaranthus retroflexus redroot pigweed 45 
Anthemis cotula mayweed chamomile 41 
Arctium minus common burdock 49 
Brachypodium sylvaticum† false slender brome 70 
Brassica napus rapeseed mustard 47 
Brassica rapa birdsrape mustard 50 
Bromus inermis ssp. inermis smooth brome 62 
Bromus tectorum cheatgrass 78 
Campanula rapunculoides rampion bellflower 64 
Capsella bursa-pastoris shepherd's purse 40 
Caragana arborescens Siberian peashrub 74 
Carduus acanthoides*† plumeless thistle 61 
Carduus nutans*† musk thistle 61 
Carduus pycnocephalus*† Italian thistle 61 
Carduus tenuiflorus*† slender-flowered thistle 61 
Centaurea montana perennial cornflower 46 
Centaurea stoebe spotted knapweed 86 
Cerastium fontanum ssp. vulgare* big chickweed 36 
Cerastium glomeratum* sticky chickweed 36 
Chenopodium album lambsquarters 37 
Cirsium arvense Canada thistle 76 
Cirsium vulgare bull thistle 61 
Convolvulus arvensis field bindweed 56 
Coronilla varia crownvetch 68 
Crepis tectorum narrowleaf hawksbeard 56 
Dactylis glomerata orchardgrass 53 
Deschampsia elongata slender hairgrass 35 
Descurainia sophia herb sophia 41 
Digitalis purpurea purple foxglove 51 
Elodea canadensis Canadian waterweed 79 
Elymus repens quackgrass 59 
Elymus sibiricus Siberian wildrye 53 
Euphorbia esula† leafy spurge 84 
Euphrasia nemorosa common eyebright 42 
Fallopia ×bohemica* (Polygonum xbohemicum) Bohemian knotweed 87 
Fallopia convolvulus (Polygonum convolvulus) black bindweed 50 
Fallopia japonica* (Polygonum cuspidatum) Japanese knotweed 87 
Fallopia sachalinensis* (Polygonum sachalinensis) giant knotweed 87 
Galeopsis bifida* splitlip hempnettle 50 
Galeopsis tetrahit* brittlestem hempnettle 50 
Geranium robertianum herb Robert 67 
Glechoma hederacea ground ivy 48 
Gypsophila paniculata baby's-breath 57 
Heracleum mantegazzianum† giant hogweed 81 
Hesperis matronalis dames rocket 41 
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Invasive plants in Interior Alaska, either present or high probability of 
establishment (continued): 
Plant species Common name Invasiveness 
Hieracium aurantiacum* orange hawkweed 79 
Hieracium caespitosum* meadow hawkweed 79 
Hieracium lachenalii common hawkweed 57 
Hieracium pilosella mouse-ear hawkweed 63 
Hieracium umbellatum narrowleaf hawkweed 51 
Hordeum jubatum foxtail barley 63 
Hordeum murinum ssp. leporinum leporinum barley 60 
Hordeum vulgare common barley 39 
Hydrilla verticillata† hydrilla 80 
Hypericum perforatum common St. Johnswort 52 
Hypochaeris radicata hairy catsear 44 
Impatiens glandulifera ornamental jewelweed 82 
Iris pseudacorus yellowflag iris 66 
Lamium album white deadnettle 40 
Lappula squarrosa European stickseed 44 
Lapsana communis nipplewort 33 
Leontodon autumnalis fall dandelion 51 
Lepidium densiflorum common pepperweed 25 
Lepidium latifolium† broadleaved 71 
Leucanthemum vulgare oxeye daisy 61 
Linaria dalmatica Dalmatian toadflax 58 
Linaria vulgaris yellow toadflax 69 
Lolium multiflorum Italian ryegrass 41 
Lolium perenne perennial ryegrass 52 
Lonicera tatarica Tatarian honeysuckle 66 
Lotus corniculatus birdsfoot trefoil 65 
Lupinus polyphyllus** bigleaf lupine 71 
Lythrum salicaria* purple loosestrife 84 
Lythrum virgatum* European wand 84 
Matricaria discoidea pineappleweed 32 
Medicago lupulina black medick 48 
Medicago sativa ssp. falcata yellow alfalfa 64 
Medicago sativa ssp. sativa alfalfa 59 
Melilotus alba white sweetclover 81 
Melilotus officinalis yellow sweetclover 69 
Mentha ×piperita* peppermint 43 
Mentha spicata* spearmint 43 
Myosotis scorpioides European forget-me- 54 
Myriophyllum spicatum Eurasian watermilfoil 90 
Papaver croceum Icelandic poppy 39 
Persicaria lapathifolia* (Polygonum lapathifolium) curlytop knotweed 47 
Persicaria maculosa* (Polygonum persicaria) spotted ladysthumb 47 
Phalaris arundinacea reed canarygrass 83 
Phleum pratense timothy 54 
Phragmites australis common reed 83 
Plantago major common plantain 44 
Poa annua annual bluegrass 46 
Poa compressa Canada bluegrass 39 
Poa pratensis ssp. irrigata* spreading bluegrass 52 
Poa pratensis ssp. pratensis* Kentucky bluegrass 52 
Poa trivialis* rough bluegrass 52 
Polygonum aviculare prostrate knotweed 45 
Potentilla recta† sulfur cinquefoil 57 

 
Invasive plants in Interior Alaska, either present or high probability of 
establishment (continued): 
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Plant species Common name Invasiveness 
Prunus padus European bird cherry 74 
Prunus virginiana chokecherry 74 
Ranunculus acris* tall buttercup 54 
Ranunculus repens* creeping buttercup 54 
Rosa rugosa rugosa rose 72 
Rumex acetosella common sheep sorrel 51 
Rumex crispus* curly dock 48 
Rumex longifolius* dooryard dock 48 
Rumex obtusifolius* bitter dock 48 
Sagina procumbens birdseye pearlwort 39 
Saponaria officinalis bouncingbet 34 
Schedonorus arundinaceus tall fescue 63 
Senecio jacobaea tansy ragwort 63 
Senecio sylvaticus woodland ragwort 41 
Senecio vulgaris common groundsel 36 
Silene chalcedonica Maltese cross 42 
Silene dioica* red catchfly 42 
Silene latifolia* white cockle 42 
Silene noctiflora* nightflowering silene 42 
Silene vulgaris* bladder campion 42 
Sonchus arvensis perennial sowthistle 73 
Sonchus asper spiny sowthistle 46 
Sonchus oleraceus annual sowthistle 46 
Spergula arvensis corn spurry 32 
Spergularia rubra red sandspurry 34 
Stellaria media (non-seabird sites) common chickweed 42 
Stellaria media (seabird colonies) common chickweed 54 
Symphytum officinale common comfrey 48 
Tanacetum vulgare common tansy 60 
Taraxacum officinale ssp. officinale common dandelion 58 
Thlaspi arvense field pennycress 42 
Tragopogon dubius yellow salsify 50 
Trifolium dubium suckling clover 50 
Trifolium hybridum alsike clover 57 
Trifolium pratense red clover 53 
Trifolium repens white clover 59 
Tripleurospermum inodorum (T. perforatum) scentless chamomile 48 
Verbascum thapsus common mullein 52 
Veronica serpyllifolia ssp. serpyllifolia thymeleaf speedwell 36 
Vicia cracca bird vetch 73 
Vicia villosa winter vetch 53 
Viola tricolor johnny jumpup 34 

† Species not known from Alaska (per AKEPIC and ALA Herbarium databases as of February 2011) 
* Congeneric species ranked together 
 Invasiveness Scores (Carlson et al. 2008): 

>80 = Extremely Invasive 
70-79 = Highly Invasive 
60-69 = Moderately Invasive 
50-59 = Modestly Invasive 
40-49 = Weakly Invasive 
< 40 = Very Weakly Invasive 

 
Listing reproduced from Alaska Exotic Plants Information Clearinghouse (AKEPIC) 
http://aknhp.uaa.alaska.edu/botany/akepic/non-native-plant-species-biographies/, 
accessed May 16, 2011. 




