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Introduction 
Copper River Ahtna Intertribal Natural Resource Conservation District (CRITR) was awarded a USDA 
Natural Resources Conservation Service (NRCS) Conservation Innovation Grant (CIG) to develop an 
ecologically-based landscape assessment across all of Ahtna lands in southeast Alaska. CRITR was 
established to link the two land-owning corporations Ahtna, Inc., and Chitina Native Corporation, with 
the Ahtna Tribes to promote stewardship of subsistence resources including an integrated approach to 
food production through habitat enhancement, biomass energy production, and wildfire protection. 
CRITR serves 8 tribal communities and Ahtna, Inc. as a tribal consortium and community-based 
organization.  
 
To achieve the objectives of a sustainable and integrated approach to land management, CRITR 
recognized the need for an ecologically-based landscape assessment to inform future goals for land 
management. Further, important ecological tools to support the landscape assessment, such as 
ecological site descriptions, had not been developed for this region. Ecological site descriptions are used 
in landscape assessments to help describe natural ecological processes and native ecosystem diversity 
(Haufler et al. 1996) which can in turn be used to inform management decisions for subsistence food 
production, sustaining wildlife habitat, and biomass energy production. Important outputs of this 
project are the development of management plans for the Ahtna lands surrounding each of the 8 tribal 
communities. These plans will also include wildfire planning at landscape scales. Wildfire has been 
aggressively suppressed in this region for the past 40 years resulting in more homogenous vegetation 
conditions when compared to the historically diverse vegetation mosaic produced by naturally occurring 
wildfires. Less diverse vegetation types and structures can result in reduced moose habitat quality. Each 
of the management plans were informed by the results of the landscape assessment and integrate the 
objectives of expanding the role of wildfire in desired outlying areas, improving moose habitat, 
producing biomass for use by the nearby communities, and protecting high value caribou habitat. An 
additional objective to support the carbon sequestration program of Ahtna, Inc. was added towards the 
end of the project.  This report summarizes the results of the landscape assessment and presents the 
management plans for each of the 8 tribal communities and surrounding Ahtna lands.  
 

Objectives 
The primary objectives of this project include: 

1. Conducting an ecologically-based landscape assessment for the region that includes Ahtna lands; 
2. Developing an ecological site classification as the foundation for evaluating vegetation changes 

and wildlife habitat quality; 
3. Developing management plans for each of the 8 tribal communities and the larger Ahtna, Inc. 

landholdings to: 
o Improve moose habitat through mechanical treatments; 
o Evaluate and recommend an expanded use of prescribed burning or let-burn wildfire areas; 
o Increase opportunities for moose harvest through selection of habitat improvement areas to 

attract moose into accessible sites; 
o Produce biomass through mechanical treatments for use as a local fuel; 
o Protect caribou habitat quality and berry production areas;   
o Maintain ecosystem integrity within the project area, and; 
o Support carbon sequestration goals. 
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Project Area 
The Ahtna Traditional Use Territory consists of 26,589,244 acres or 41,500 square miles which 
encompasses the Copper River, Upper Susitna River, Upper Matanuska River, Upper White River and the 
headwaters of several watershed flowing north from the Alaska Range into the Tanana River.  The 
Traditional Use Territory contains the 18,639,897 acre Ahtna Regional Corporation boundary established 
under the Alaska Native Claims Settlement Act (ANCSA) of 1971.  Figure 1 shows both boundaries and 
their location in Alaska relative to the major river basins and population centers. 
 

 
Figure 1.  Ahtna Traditional Use Territory and Ahtna Regional Corporation boundary in Alaska. 

 
Surface land ownership in the area is divided among several Federal agencies, the State of Alaska, 
Ahtna, Inc., Chitina Native Corporation, other native corporations, municipal government, and 
individual, private landowners.  Figure 2 identifies surface ownership in the Ahtna Traditional Use 
Territory.  Table 1 displays surface ownership by acreage for each landowner.
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Figure 2.  Surface land ownership in the Ahtna Traditional Use Territory.
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Table 1.  Surface landownership by acreage for each landowner in the Ahtna Traditional Use Territory. 
 

           Landowner Acres 

Ahtna, Inc. 1,470,422 

Ahtna, Inc. - Selected Lands 224,278 

Chitina Native Corporation 105,782 

Other Native Corporation 402,917 

Native Allotments 32,988 

Bureau of Land Management 2,924,640 

United States Forest Service 817,447 

National Park Service 12,504,014 

United States Fish and Wildlife Service 143,663 

Municipal Land 262 

State of Alaska 11,012,926 

Private 375,887 

 
Land management and planning objectives vary based on the missions, needs, and goals of each 
landowner. Federal land managers within the project area include Bureau of Land Management (BLM), 
US Forest Service (USFS), US Fish and Wildlife Service (USFWS), and National Park Service (NPS). In 
addition, the Natural Resource Conservation Service (NRCS) provides assistance for land management 
on both private and public land. 
 
NPS is the largest surface landowner in the project area. Their mission (specifically Wrangell St. Elias and 
Denali National Parks and Preserves) is to ensure NPS lands are properly administered for the enjoyment 
and education of the people, to protect their natural environment, and to assist state and local 
governments and citizen groups in the development of park areas. The specific mission of Wrangell St. 
9ƭƛŀǎ ƛǎΣ άǇǊŜǎŜǊǾŜ ŀƴŘ ǇǊƻǘŜŎǘ ŜŎƻƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ ŀƴŘ ƘŜǊƛǘŀƎŜ ǊŜǎƻǳǊŎŜǎ ƻŦ ŀ Ǿŀǎǘ ŜŎƻǎȅǎǘŜƳ ƛƴ 
southcentral Alaska, while providing for public use in a wilderness setting. Wrangell St. Elias, at 13.2 
million acres, was specifically designated to encompass an area large enough to include a diverse range 
of scenery, high latitude biomes, and landscape-scale processes where man is considered an integral 
part of the ecosystem. Ecosystem integrity and carefully planned public use is essential so there is 
opportunity for the continuation of subsistence lifestyles, future scientific investigations, interpretation 
of natural forces, and the inspiration and solitude of wilderness experience for present and future 
generations. Compatible public uses and increased access, where appropriate, will be promoted to the 
ŜȄǘŜƴǘ ǘƘŀǘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǘƘŜ ƴŀǘǳǊŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘΦέ The 
ǎǇŜŎƛŦƛŎ Ƴƛǎǎƛƻƴ ƻŦ 5Ŝƴŀƭƛ ƛǎΣ άǇǊƻǘŜŎǘ ƛƴǘŀŎǘΣ ǘƘŜ Ǝlobally significant Denali ecosystems, including their 
cultural, aesthetic, and wilderness values, and ensure opportunities for inspiration, education, research, 
ǊŜŎǊŜŀǘƛƻƴ ŀƴŘ ǎǳōǎƛǎǘŜƴŎŜ ŦƻǊ ǘƘƛǎ ŀƴŘ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎΦέ 
 
The state of Alaska is the second largest landowner and is primarily managed by the Department of 
Natural Resources, Division of Forestry. The mission of the Division of Forestry is to develop, conserve, 
and enhance Alaska's forests to provide a sustainable supply of forest resources for Alaskans. This is 
ŘƻƴŜ ōȅΣ άǇǊƻǘŜŎǘƛƴƎ water quality, fish and wildlife habitat, and other forest values through appropriate 
forest practices and administration of the Forest Resources and Practices Act; managing a wildland fire 
program on public, private, and municipal lands; encouraging development of the timber industry and 
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forest products markets; conducting timber sales for personal and commercial use and for fuel-wood; 
administering the Community Forestry, Conservation Education, Forest Health, and Stewardship 
programs; and giving technical assistance to forest landowners. 
 
BLM is the third largest landowner and their mission is to sustain the health, diversity, and productivity 
of public lands for the use and enjoyment of present and future generations. This is accomplished 
through multiple-use management objectives that strive to strike a balance between healthy, 
sustainable ecosystems, the protection of natural, cultural, and historical resource values, and a wide 
range of public values and uses.  
 
The USFS is the fourth largest landowner (Chugach National Forest) in the region and their mission άƛǎ ǘƻ 
ǎǳǎǘŀƛƴ ǘƘŜ ƘŜŀƭǘƘΣ ŘƛǾŜǊǎƛǘȅΣ ŀƴŘ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ ǘƘŜ bŀǘƛƻƴΩǎ ŦƻǊŜǎǘǎ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ Ǉresent and 
future generations. The USDA Forest Service provides leadership in the protection, management, and 
ǳǎŜ ƻŦ ǘƘŜ bŀǘƛƻƴΩǎ ŦƻǊŜǎǘΣ Ǌŀƴgeland, and aquatic ecosystems. Our ecosystem approach to management 
integrates ecological, economic, and social factors to maintain and enhance the quality of the 
environment to meet current and future needs. Through implementation of land and resource 
management plans, the agency ensures sustainable ecosystems by restoring and maintaining species 
diversity and ecological productivity that helps provide recreation, water, timber, minerals, fish, wildlife, 
ǿƛƭŘŜǊƴŜǎǎΣ ŀƴŘ ŀŜǎǘƘŜǘƛŎ ǾŀƭǳŜǎ ŦƻǊ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎ ƻŦ ǇŜƻǇƭŜΦέ 
 
Ahtna, Inc. and Chitina lands combined represent the fifth largest landowner(s) in the region at 
1,800,482 acres, when including lands selected for transfer from Federal ownership to Ahtna, Inc. 
ownership. Their objectives for land management have been discussed previously 
 
The Tetlin National Wildlife Refuge is located in the northeast corner of the planning area and 
represents a small (<1%) portion of the overall planning region. The mission of the USFWS (specifically 
Tetlin National Wildlife Refuge) άƛǎ ǘƻ ŎƻƴǎŜǊǾŜ ŦƛǎƘ ŀƴŘ ǿƛƭŘƭƛŦŜ ǇƻǇǳƭŀǘƛƻƴǎ ŀƴŘ Ƙŀōƛǘŀǘǎ ƛƴ ǘƘŜƛǊ ƴŀǘǳǊŀƭ 
diversity, to provide interpretation and environmental education to the public and to provide 
subsistence hunting opportunities to rural inhabitants 
 
While not a landowner, the NRCS provides an important technical assistance role in land management 
for this region. The mission of the NRCS is to help people help the land. The NRCS endeavors to, 
άƛƳǇǊƻǾŜ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ƻǳǊ bŀǘƛƻƴΩǎ natural resources while sustaining and enhancing the productivity of 
American agriculture. We achieve this by providing voluntary assistance through strong partnerships 
with private landowners, managers, and communities to conserve, protect, restore, and enhance the 
lands and waters upon which people and the environment deǇŜƴŘΦέ The NRCS is an important partner 
for public and private entities in implementing conservation practices and other on the ground 
management.  
 

Geology 
The geology of the Ahtna Traditional Use Territory was described in part in the Copper River Basin Soil 
Survey.  Rocks in the area consist of schist, greenstone, graywacke, shale, and sandstone and andesite 
bedrock of Pleistocene age occurs in the southcentral part of the area.  During Pleistocene glaciations 
(35,000 to 9,000 BP) glaciers covered the entire basin floor.  During much of the glaciation period, ice 
dammed the channel of the Copper River through the Chugach Mountains forming a large proglacial 
lake in the central basin.  άLacustrine sediments deposited in the lake partially buried older glacial 
features.  Over time, the lake level fluctuated widely, and eventually drained completely approximately 
9,000 years ago (Ferrians, Nichols, and Williams 1983)Φέ  Following retreat of the glaciers and drainage of 

http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/alaska/AK612/0/CopperRiver.pdf
http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/alaska/AK612/0/CopperRiver.pdf
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the lake, permafrost formed in many lacustrine and glacial deposits.  In addition, rivers incised canyons 
in the lacustrine and glacial sediments, and loess began to accumulate.  Tarr and Martin (Tarr and 
Martin 1913) provided a  detailed description of the geology of the Copper River Basin, noting that 
nearly all of the basin was derived from glacial deposits that are 500- 700 ft. deep and in some places 
more than 1000 ft. deep.  They reported some locations containing clay deposits likely deposited from 
glacial lakes, while other areas supported sand dunes deposited from windblown sands.  Some areas 
supporting loess or eolian silt contain imbedded vegetation indicating that deglaciation occurred at least 
700-1000 years ago. 
 

Climate 
The climate of the area was described in the Copper River Basin Soil Survey. This report statedΥ  άThe 
climate of the Copper River basin is subarctic continental characterized by long cold winters and short 
warm summers.  Mean January temperature is -10 °F (-23 °C); daily low temperatures of -50 °F (-46 °C) 
or less occur frequently during the winter and may last for two or more weeks.  Mean July temperature 
is 56 °F (13 °C); daily high temperatures on occasion exceed 85 °F (30 °C).  Although the daily minimum 
temperature in summer averages in the forties, freezing temperatures have been recorded in every 
ƳƻƴǘƘΧΦ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴ ǾŀǊƛŜǎ ƎǊŜŀǘƭȅ ŦǊƻƳ ȅŜŀǊ ǘƻ ȅŜŀǊΦ  aŜŀƴ ŀƴƴǳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ 
across the basin ranges from 8 to 17 inches (23 to 41 cm).  Of this, about 38 percent is received as rain 
during the growing season, which lasts from early June through the end of August.  Thunderstorm 
activity is common during the early summer.  During many years, a lack of precipitation in May and June 
results in a soil moisture deficit during the period of plant emergence.  Average annual snowfall is 47 
inches (119 cm) at Old Edgerton Farms in the Kenny Lake area and 49 inches (124 cm) at Glennallen. 
Although snowfall varies greatly from year to year, at least 1 inch (2.5 cm) of snow is on the ground an 
average of 180 days per year.  Continuous sunlight and twilight occur from early June through mid-July.  
Day length at the winter solstice is less than 5 hours long.  Prevailing wind at Gulkana airfield is from the 
southeast at сΦу ƳƛƭŜǎ ǇŜǊ ƘƻǳǊ όмлΦф ƪƳ ǇŜǊ ƘƻǳǊύΦέ 
 

Soils 
Limited mapping has been done for soils in the Copper Data.  Figure 3 displays both existing soil 
mapping and projected soil mapping to be completed by NRCS in coming years.  Additional information 
about soil texture and soil drainage can be found in the individual village planning sections. 
 

Permafrost 
A significant factor influencing the vegetation in the landscape is the occurrence of permafrost under 
some of the project area. The Copper River Basin Soil Survey described the role of permafrost as  
άPermafrost, or perennially frozen ground, underlies most of the Copper River basin.  The depth at 
which it occurs and its ice content varies widely.  Permafrost characteristically occurs as ice crystals 
disseminated throughout the soil.  Although not extensive near the soil surface, massive ice wedges and 
lenses do occur in the subsoil in some areas.  A perched water table and saturated conditions are 
common above the permafrost during the summer due to restricted drainage.  The fire history of the 
site and the thickness of the insulating organic layer on the soil surface control depth to permafrost and 
water table, in part.  Disturbance of the organic layer usually results in increased soil temperatures and a 
lowering of the permafrost level.  As permafrost thaws, a large volume of water is released.  Variation in 
the ice content of the permafrost and the rate of thawing results in differential subsidence of the soil 
surface and slumping on steeper slopes.  The occurrence of permafrost requires special consideration 
when selecting lands for clearing and agriculture and during ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǊƻŀŘǎ ŀƴŘ ōǳƛƭŘƛƴƎǎΦέ  
 

http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/alaska/AK612/0/CopperRiver.pdf
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Figure 3.  Existing and proposed soil mapping in the Ahtna Traditional Use Territory.  Data from NRCS, Palmer 
Office.  
 

Vegetation Description 
The Copper River Basin Soil Survey provided a general description of the vegetation occurring in the 
Tazlina project aǊŜŀΦ  Lǘ ǎǘŀǘŜŘΥ άThe vegetation of the survey area is boreal forest, similar to elsewhere 
in Interior Alaska.  Boreal forest consists of a mosaic of vegetation types reflecting the combined effects 
of landform, topographic position, soil type, and the occurrence of past fires.  The Copper River basin 
has a long history of frequent wildfires.  Between 1900 and 1950, an average of 10,000 acres burned 
annually, although this average has been reduced with improved fire protection measures (Barney 1969) 
(Figure 4).  High-intensity crown fires that typically kill entire stands characterize the natural fire regime 
(Viereck and Schandlemeier 1980).  Stands are then replaced through natural regeneration.  Forest 
types on productive well-drained sites include white spruce, mixed white spruce-aspen, mixed white 
spruce-balsam poplar, aspen, and, in the southern end of the survey area, mixed white spruce/paper 
birch.  Stunted black spruce and white spruce forests of low productivity occur on north facing slopes 
and cold, wet sites with shallow permafrost.  Following forest fires, willow shrub dominates most sites 
until eventually replaced by forest vegetation.  Where topographic and soil conditions inhibit tree 
growth, shrub and herbaceous vegetation develop.  Seasonally flooded riverwash on the floodplains of 
major rivers supports dense alder shrub.  Willow and ericaceous shrub occupy bogs, fens, and narrow 
drainages.  Wet sedge meadows are common on the margins of lakes and ponds.  Steppe vegetation, 
characteristic of semi-arid areas elsewhere in northeastern Asia and northwestern North America 
(Murry et al. 1983), is found on steep south-facing ǘŜǊǊŀŎŜ ŜǎŎŀǊǇƳŜƴǘǎΦέ 

http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/alaska/AK612/0/CopperRiver.pdf
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Figure 4.  Current fire protection classes in Ahtna Traditional Use Territory.  Data from Alaska Interagency 
Coordination Center. 
 

Disturbance Factors 
As mentioned in reference to permafrost and vegetation, fire is a disturbance factor influencing the 
plant and animal ecology in the project area. Although the level of fire occurring in this southcentral 
Alaska landscape is substantially less than occurs in more interior areas of Alaska north of the Alaska 
Range, fire is still a significant disturbance to plant and animal communities when it occurs. Lynch et al. 
(2004) estimated mean fire return intervals for the Copper River Basin as between 150-210 years, 
substantially longer than for many other areas of Alaska. Figure 5 displays the average density of 
lightning strikes in the project area for the period 1986 to 2014. Figure 6 shows the type and location of 
fire starts for the period 1940 to 2014. Both of these figures illustrate the contrasting density gradients 
resulting from the much higher numbers of lightning strikes and lightning caused fires close to the 
Alaska Range and the lower numbers in the more southerly portions of the Copper River Basin. 
 
On most sites, fire serves to set back vegetation succession. It can also burn off the organic material at 
the ground surface, including peat that can occur on many sites. This can influence the thermal layer 
protecting the underlying permafrost on some sites, causing it to melt (thermokarst) and change the 
underlying site conditions through this process. In addition to fire, riparian areas are also influenced by 
flooding and ice events. These serve to set back succession of vegetation in riparian areas, and can also 
change the underlying site conditions, particularly in the case of significant flooding events. Insects and 
disease are another disturbance factor influencing ecosystems in the Copper River Basin. Figure 7 
displays areas that have been disturbed by fire or insects for the period 1989 to 2010. 
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Figure 5.  Lightning strike density for the period 1986 to 2014, in the Ahtna Traditional Use Territory. Data from 
Alaska Interagency Coordination Center. 
 

 
Figure 6.  Fire start locations for the period 1940 to 2014, in the Ahtna Traditional Use Territory. Data from Alaska 
Interagency Coordination Center. 
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Figure 7. Wildfire occurrence for the period 1940 to 2014 and insect damage for the period 1989 to 2010, in the 
Ahtna Traditional Use Territory.   
 

Ecosystem Diversity 

A landscape assessment was conducted for the project area to describe and quantify ecosystem 
diversity for terrestrial and riparian and wetland systems. To support this effort, an ecosystem-based 
landscape classification system was developed and mapped in a GIS for use by CRITR and Ahtna. An 
ecosystem is considered a specific plant community defined by abiotic setting as well as its species 
composition and structure in response to normal successional and/or disturbance processes, and is thus 
a very specific description of a repeating vegetation community and its associated abiotic environment. 
Ecological site is a term frequently used by land managers and landscape ecologists to classify and 
delineate the abiotic environment and will be used in this assessment for that purpose. Disturbance 
class will be the term used to classify and delineate the species composition and structure for a 
vegetation community in response to typical successional and/or disturbance processes occurring on an 
ecological site. The combination of a single ecological site with a single disturbance class will be referred 
to as an ecosystem and all of the ecosystems occurring in a defined ecoregion will be referred to as the 
ecosystem diversity for that ecoregion. The following sections provide more detail on ecological sites, 
disturbance classes, and ecoregions for the Ahtna Traditional Use Territory landscape assessment, as 
well as a tool used to describe and quantify this ecosystem diversity within an ecoregion.   
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Ecoregions 
The Ahtna Traditional Use Territory was divided into discrete ecoregions using Natural Resources 
Conservation ServiceΩǎ (NRCS) aŀƧƻǊ [ŀƴŘ wŜǎƻǳǊŎŜ !ǊŜŀǎ όa[w!Ωǎύ 
(https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ak/soils/surveys/?cid=nrcs142p2_035911) (Figure 
уύΦ 9ŎƻǎȅǎǘŜƳ ŘƛǾŜǊǎƛǘȅ ŦǊŀƳŜǿƻǊƪǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜǎŜ a[w!ΩǎΦ ¢he ecosystem 
diversity was then characterized within each MLRA using vegetation data specific to that MLRA and for 
each ecological site found within the MLRA such as described for disturbance class.   
 

 
Figure 8.  LANDFIRE zones and NRCS Major Land Resource Area (MLRA) in the Ahtna Traditional Use Territory. 

 

Ecological Sites 
Several different types of existing classification systems were considered for use as ecological sites in 
this assessment. We selected the biophysical setting classification used in LANDFIRE as it could be 
applied across the entire project area which included 26.5 million acres of the Ahtna Traditional Use 
Territory in Southcentral Alaska. LANDFIRE described each biophysical setting (BpS) within delineated 
ecoregions and then developed coarse maps of the locations of each ecological site. A number of 
inaccuracies were discovered in the LANDFIRE mapping of the ecological site designations and 
corrections were made where we could identify obvious errors to produce an improved map. The 
ecological site classification was stratified by both LANDFIRE zone and NRCS MLRA as shown in Figure 8. 
For the remainder of this report, ecological site will be used in place of biophysical setting (BpS) as a 
more generic term to classify the abiotic setting. 

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











































































































































































































































































































































































































































































































































































