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11.5. Vegetation and Wildlife Habitat Mapping Study in the Upper and
Middle Susitna Basin
On December 14, 2012, Alaska Energy Authority (AEA) filed with the Federal Energy
Regulatory Commission (FERC or Commission) its Revised Study Plan (RSP), which included
58 individual study plans (AEA 2012). Section 11.5 of the RSP described the Vegetation and
Wildlife Habitat Mapping Study in the Upper and Middle Susitna Basin. This study focuses on
identifying and mapping vegetation and wildlife habitats in the upper and middle Susitna basin
where the reservoir and Project infrastructure is proposed. The mapping will encompass the
inundation zone of the proposed reservoir, the dam site and associated infrastructure, and the
three possible access route and transmission-line corridors. RSP 11.5 provided goals, objectives,
and proposed methods for data collection regarding vegetation and wildlife habitat mapping.
On February 1, 2013, FERC staff issued its study plan determination (February 1 SPD) for 44 of
the 58 studies, approving 31 studies as filed and 13 with modifications. RSP Section 11.5 was
one of the 31 studies approved with no modifications. As such, in finalizing and issuing Final
Study Plan Section 11.5, AEA has made no modifications to this study from its Revised Study
Plan.
11.5.1.

General Description of the Proposed Study

In the Vegetation and Wildlife Habitat Mapping Study in the Upper and Middle Susitna Basin,
AEA will identify and map vegetation and wildlife habitats in the upper and middle Susitna
basin where the reservoir and Project infrastructure is proposed. The mapping will encompass
the inundation zone of the proposed reservoir, the dam site and associated infrastructure, and the
three possible access route and transmission-line corridors. Vegetation and wildlife habitats in
riparian areas along the Susitna River below the proposed dam will be mapped in a separate
study, the Riparian Vegetation Study Downstream of the Proposed Susitna-Watana Dam (see
Section 11.6). Mapping methods in the Vegetation and Wildlife Habitat Mapping Study and
Riparian Vegetation Study are compatible, and the final map products will result in vegetation
and wildlife habitats being mapped consistently in the Project area above the proposed dam and
in riparian areas downstream of the dam site. The mapping of vegetation and wildlife habitats in
the upper and middle Susitna basin will be conducted using current, high-resolution aerial
photography and satellite imagery. The study will involve field surveys to collect groundreference data to link the photosignatures in the study area (see Section 11.5.3 below) to known
vegetation and wildlife habitat types; in the office, the boundaries for the identified vegetation
and wildlife habitat types will be delineated by on-screen digitizing in a Geographic Information
System (GIS) using the aerial photography and satellite imagery for the study area as the base
data layers. The specific products of the Vegetation and Wildlife Habitat Mapping Study will be
digital maps representing baseline conditions for vegetation and wildlife habitats in the Project
area.
Study Goals and Objectives
The overall goals of the Vegetation and Wildlife Habitat Mapping Study are to prepare baseline
maps of the existing vegetation and wildlife habitats in the upper and middle Susitna basin
(upstream of Gold Creek). This mapping information will be used in AEA’s License Application
in 2015 (see Section 11.5.7 below), to assess impacts to both vegetation and wildlife resources
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from the proposed Project, and to develop any necessary protection, mitigation, and
enhancement (PM&E) measures. When completed, the wildlife habitat maps will be used to
estimate quantitatively the impacts of habitat loss and alteration for a selected set of bird,
mammal, and amphibian species evaluated during the FERC licensing process. The wildlife
habitat mapping prepared in this study will be one of the primary pieces of information used to
evaluate impacts to wildlife species.
The specific objective of the Vegetation and Wildlife Habitat Mapping Study is to identify,
delineate, and map vegetation and wildlife habitat types in the upper and middle Susitna basin
using the vegetation map prepared in the 1980s for the Alaska Power Authority’s Susitna
Hydroelectric Project (APA Project) as a starting point, and updating that mapping to reflect
current conditions as indicated on recent aerial imagery for the study area.
This multi-year study is being initiated in 2012 and will be continued in 2013 and 2014. Results
from the 2012 work will be used to: (1) fine-tune the field investigations and mapping efforts for
the existing conditions found in the study area, and (2) customize the mapping work (e.g., study
area) to reflect further refinements in the design of the Project.
11.5.2.

Existing Information and Need for Additional Information

Wildlife habitats were not specifically mapped in the 1980s for the APA Project, although
information on vegetation types important for moose browse was incorporated in the vegetation
mapping data prepared by Kreig and Associates (1987; see below). All vegetation mapping for
the APA Project was based on ground-reference data, with map polygons hand-drawn on mylar
or acetate over topographic maps or aerial photos acquired in the early 1980s.
University of Alaska Agriculture Experiment Station (UAAES) used ground-reference data
collected in 1980 (McKendrick et al. 1982) to map vegetation communities to Level III of the
first version of the Alaska Vegetation Classification (AVC; Viereck and Dyrness 1980). UAAES
mapped the Susitna River floodplain from Talkeetna to Devils Canyon, and mapped the river
basin upstream from Devils Canyon (AEA 2011). Directly affected areas were mapped at a scale
of 1:24,000, the remainder of the Susitna basin was mapped at a scale of 1:250,000. An
additional area was mapped at a scale of 1:63,360, extending 10 miles in all directions from the
Susitna River between Gold Creek and the mouth of the Maclaren River and encompassing the
central transmission-line corridor along both sides of the Susitna River between the originally
proposed dam site to Gold Creek.
Additional vegetation mapping covered parts of the upper and middle Susitna basin, from near
the mouth of the Oshetna River (upstream of the Watana Dam site) to just downstream of the
Devils Canyon Dam site (Kreig and Associates 1987). Vegetation types important for moose
browse were a focus of this mapping effort. Vegetation types with high forage values for moose
(mainly shrub and forest types) were mapped to the AVC Level IV (vegetation structure
combined with dominant plants). In addition, each map polygon was assigned values for
understory cover of willows, shrub birch, and alder; a limited ground-truth survey was conducted
to verify understory shrub cover values. Mapping was performed at the 1:63,360 scale and
incorporated the previous vegetation mapping (McKendrick et al. 1982); ground data and
photography provided by the Alaska Department of Fish & Game (ADF&G), BLM, and U.S.
Forest Service (USFS); and newly obtained ground and aerial data. A relational database of
attributes for each polygon was developed and provided to ADF&G. The mapping data of Kreig
Susitna-Watana Hydroelectric Project
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and Associates (1987), in ArcGIS format, will be updated to reflect current conditions in the
study area (see Section 11.5.4).
Although Kreig and Associates (1987) provides an overview of vegetation types within the study
area, the map polygons delineated in the 1980s are likely to be outdated because of changes in
landscape characteristics over the intervening 25-plus years. In particular, reductions in forest
cover from fires (Kasischke and Turetsky 2006, Kasischke et al. 2010) and insect outbreaks
(Werner et al. 2006), and permafrost degradation (Jorgensen et al. 2001) have been documented
in recent decades in Interior Alaska. These recent landscape changes will not be represented in
mapping data from the 1980s, and thus recent aerial imagery will be used to update Kreig and
Associates (1987).
In addition, previous vegetation maps do not include the landscape context and physical habitat
information necessary to adequately describe wildlife habitats. The Vegetation and Wildlife
Habitat Mapping Study will involve an integrated approach, mapping terrain units in addition to
vegetation (see Section 11.5.4).
As described below in Study Methods (Section 11.5.4), the vegetation mapping of Kreig and
Associates (1987) will be overlain on recent aerial imagery and the vegetation polygon
boundaries will be updated to reflect the current extent of each vegetation type in the study area,
mapped to Level IV of the AVC (Viereck et al. 1992). The 1980s vegetation mapping will be
used as a planning tool to develop a list of vegetation types to survey in the field.
There are two existing high-resolution (0.3-m to 1.0-m pixel resolution) image data products
available covering portions of the 4-mile buffer study area that are suitable for the mapping
procedures described below. The Matanuska-Susitna Borough LIDAR (hereafter referred to as
Mat-Su LIDAR) project imagery is a near-infrared, color ortho-mosaic at 0.3-meter (m) pixel
resolution based on aerial photography obtained between July and October 2010; it covers
portions of the study area from Gold Creek through the inundation area. The Denali Census
(hereafter referred to as Denali) orthorectified aerial imagery acquired in May through
September 2006 at a 1-m pixel resolution is a true color image product publicly available, and is
suitable for mapping in those portions of the study area near Cantwell in the north. Moderateresolution satellite imagery was obtained for the entire study area, constructed from RapidEye
satellite images (hereafter referred to as RapidEye) dating from 2009 through 2011. The 5-band
RapidEye imagery was resampled to a 4-m pixel resolution in a false natural color format. The
moderate-resolution RapidEye imagery will be used for field-plot selection and general project
planning for both botanical and wildlife studies, but is not suitable for boundary delineation of
vegetation types and other terrain units (see Section 11.5.4 below).
11.5.3.

Study Area

The study area for the mapping of vegetation and wildlife habitats consists of a 4-mile buffer
zone surrounding those areas that would be directly altered or disturbed by Project construction
and operations (Figure 11.5-1). The 4-mile buffer in Figure 11.5-1 was drawn from the
road/transmission
centerlines,
from
the
polygon
surrounding
the
proposed
construction/dam/infrastructure area, and from the 2,050-ft level in the proposed reservoir. The
affected areas include the proposed reservoir impoundment zone, areas for infrastructure of the
dam and powerhouse and supporting facilities, the proposed access route and transmission-line
corridors, and materials sites.
Susitna-Watana Hydroelectric Project
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The alteration of successional vegetation and wildlife habitats downstream of the dam due to
changes in instream flow, groundwater/surface water interactions, ice processes, and fluvial
geomorphic features in the Susitna River will be specifically addressed in the Riparian
Vegetation Study (Section 11.6). The Riparian Vegetation Study will be developed in
coordination with the studies of riverine physical processes, most notably instream flow,
groundwater, ice processes, and fluvial geomorphology (see Section 11.6).
11.5.4.

Study Methods

AEA proposes an integrated approach to mapping vegetation and wildlife habitats based on
Integrated Terrain Unit (ITU) mapping methods developed for Ecological Land Surveys (ELS)
studies conducted in tundra, boreal forest, and coastal regions in Alaska (see Jorgenson et al.
2002 for an example study in Southcentral Alaska). The ITU mapping approach involves
mapping individual terrain units such as vegetation type, physiography, surface form, and
disturbance type, and then combining them into composite units, which represent the range of
landcover variation in the study area. When deriving wildlife habitats, ITUs are combined into
broader, ecologically important categories that represent the habitats used by wildlife in the study
area (see Section 11.5.4.2 below).
The method of combining various ITUs allows for the preparation of a number of thematic maps
depending on the specific study needs. For the Project, a vegetation map at Level IV of the AVC
(Viereck et al. 1992) and a wildlife habitat map based on the best combination of ITUs will be
produced to yield a habitat map that accurately reflects use by wildlife. A concerted effort will be
made to use data from existing vegetation maps prepared for the APA Project (McKendrick et al.
1982, Kreig and Associates 1987). As Kreig and Associates (1987) incorporates McKendrick et
al. (1982) and is available in digital form, it will serve as the de facto existing vegetation map
developed for the APA Project.
11.5.4.1.

Develop Mapping Materials from Historical and Current Data

All available historical and current data layers that can be used to facilitate the mapping of
vegetation and wildlife habitats have been compiled and are being managed in an ArcGIS
geodatabase. These data include existing high-resolution aerial photography (for part of the study
area), National Wetland Inventory (NWI) mapping, and existing digital vegetation mapping for
the study area (Kreig and Associates 1987). The existing vegetation map layer (Kreig and
Associates 1987) has been updated to ArcGIS 10.0 format for review and updating (see below).
Additional high-resolution, recent imagery will be needed to complete the mapping of vegetation
and wildlife habitats in this multi-year study, and it is expected that imagery will be available in
late 2013.
11.5.4.2. ITU Mapping and Derivation of Wildlife Habitats
The existing vegetation map data (Kreig and Associates 1987) will be assessed for accuracy
within the portions of the study area for which there is recent, high-resolution digital imagery,
and map polygons will be updated to reflect Level III or IV vegetation types as defined by
Viereck et al. (1992). The assignment of Level III (largely reflecting vegetation structure) or
Level IV (vegetation structure plus dominant species) vegetation types will depend on how
accurate the 1987 mapping is when compared to recent imagery. The accuracy assessment will
Susitna-Watana Hydroelectric Project
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focus on the extent of registration errors, match-line errors between adjoining mapping blocks,
and on accuracy of map polygon vegetation codes in comparison to recent imagery. As much as
possible, the 1987 vegetation mapping will be used as a planning tool to develop a list of target
vegetation types to document during the fieldwork. The 1987 mapping, if not highly accurate at
the Level IV of Viereck et al. (1992), may be modified (aggregated) into broader-scale
vegetation types (Level III). These broad-scale vegetation map polygons would then serve as the
basis from which finer-scale map polygons would be developed. When modifying the 1987
vegetation map layer, a minimum mapping size of 1.0 acre for vegetated areas and 0.25 acres for
water bodies will be used. Each vegetation map polygon will be updated and coded with
preliminary Level III or IV vegetation types (Viereck et al. 1992), as well as preliminary
physiography, surface form, and disturbance types.
After the field season in 2012, the preliminary mapping will be revised so that it accurately
reflects the field-verified occurrences of Level IV vegetation types, physiography, surface form,
and disturbance types. Preliminary map polygons will be revised after the 2013 and 2014 field
seasons. Once substantial progress has been made on the ITU mapping, a preliminary set of
vegetation and wildlife habitat types will be prepared and presented in the Initial Study Report
and Updated Study Report.
To derive wildlife habitat types, the ITU attributes assigned to each map polygon (vegetation,
physiography, surface form, and disturbance type) will be combined to produce a large number
of multivariate habitat types. These initial multivariate habitats then will be aggregated into a
smaller set of derived habitat types that share similar characteristics considered important to the
wildlife species that occur in the study area, such as the expected levels of available (plant) food
sources and cover for escape and/or shelter. These factors can be directly related to the quantity
and quality of vegetation, physiographic position, surface form, microtopography, soils,
hydrology, and/or microclimates present. In the derivation of wildlife habitats, vegetation,
physiography, surface form, and disturbance types will be used as the primary factors
representing wildlife habitat quality, but information on soil drainage will be added as needed.
The development of wildlife habitats is an iterative process tailored to the specific set of wildlife
species to be evaluated for impacts from the proposed Project (see the Evaluation of Wildlife
Habitat Use; Section 10.19). The final set of habitats to be mapped will be representative of those
known to be used by birds, mammals, and amphibians in the Project area. In this process, AEA
will rely on the Project-specific observations of wildlife habitat use and, as needed, the literature
describing wildlife-habitat associations in Alaska.
11.5.4.3. Field Surveys
Ground-reference plots to be surveyed during summers of 2013–2014 will be selected to cover
the range of mapped types identified during the preliminary mapping (above). When possible,
ground-reference plots will be allocated directly to map polygons on the preliminary mapping
representing Level IV vegetation types and the aggregated set of preliminary wildlife habitat
types. For areas that have not been mapped yet, ground-reference plots will be selected using
photosignatures from both moderate- and high-resolution imagery, as needed, to acquire the field
data necessary to map vegetation to the Level IV of Viereck et al. (1992).
High-resolution imagery for the entire mapping study area will not be available in 2013 for either
the preliminary mapping phase or the field season. Field sampling will be expanded beyond the
Project footprint areas that are currently covered by high-resolution imagery (Mat-Su LIDAR
Susitna-Watana Hydroelectric Project
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and Denali). Areas not covered by preliminary mapping or high-resolution digital imagery will
be sampled during summer 2013 using the recent 4-m pixel resolution satellite imagery
(RapidEye).
Ground-reference plots will be sampled along transects located within major physiographic
types, including riverine, lacustrine, lowland, and upland areas. To maximize efficiency in data
collection, at each ground-reference plot data will be collected as necessary for vegetation and
wildlife habitat mapping as well as wetlands mapping. At each plot, a standard U.S. Army Corps
of Engineers (USACE) wetland determination and dataform will be completed (Environmental
Laboratory 1987, USACE 2007; see the Wetland Mapping Study in the Upper and Middle
Susitna Basin [Section 11.7]). Data elements to be recorded, including visual cover estimates of
all vascular species present (within a 10-m [33-ft] radius; see below), soil pedon descriptions,
and hydrologic observations, are sufficient to satisfy data requirements for Viereck IV vegetation
classification. Additional vegetation and wildlife habitat data elements will be recorded digitally
in the field on an Android tablet computer using a customized data entry form designed to link
directly to a relational database (Microsoft Access). Additional site characteristics to be recorded
will include: physiography, surface form, microtopography, site disturbances, and plant
phenological observations as described by Jorgenson et al. (2002) and Schick and Davis (2008).
Observations will typically be recorded within a 10-m (33-ft) radius of relatively homogeneous
vegetation as specified in Environmental Laboratory (1987). The size and dimensions of the
plots may be modified, however, depending on the characteristics of the plant community at the
site (e.g., narrower plots in riparian fringe habitats). The locations of all incidental observations
of rare plants, invasive plants, wildlife species, or significant wildlife habitat features (e.g., raptor
nests) will be documented.
11.5.4.4. Reporting and Data Deliverables
The reports and data deliverables for this study include:
•

•

•

Electronic copies of field data. A geospatially-referenced relational database of historic
(APA Project) data and data collected during the 2012–2014 field seasons, including
representative photographs of vegetation and wildlife habitat types, will be prepared.
Naming conventions of files and data fields, spatial resolution, map projections, and
metadata descriptions will meet the data standards to be established for the Project.
Vegetation and wildlife habitat maps in ArcGIS and PDF formats. The preliminary
and final maps of vegetation and wildlife habitats will be delivered according to the
schedule indicated below. Naming conventions of files and data fields, spatial resolution,
map projections, and metadata descriptions will meet the data standards to be established
for the Project. Final data presented in the formats described above will also be available
online through an interactive web-based data-sharing program provided by ADNR.
Initial Study Report and Updated Study Report. The Vegetation and Wildlife Habitat
Mapping Study results will be presented to licensing participants in the Initial and
Updated study reports, according the schedule indicated below. The reports will include
descriptions of the vegetation and wildlife habitats identified, a summary table
(acreages) of the vegetation and wildlife habitats represented in the mapping effort, and
descriptions of the potential impacts to vegetation and wildlife habitats from
development of the Project. In the Initial Study Report, AEA will include
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recommendations for the 2014 field survey effort. Both reports also will include field
plot photographs including site, ground, and soil photographs for each plot surveyed.
11.5.5.

Consistency with Generally Accepted Scientific Practice

The Vegetation and Wildlife Habitat Mapping Study will be conducted using standard methods
for vegetation and terrain feature mapping through onscreen digitizing in GIS over digital aerial
imagery. The mapping will be based on intensive ground-reference data, focused especially in
the Project footprint areas. A multivariate, ITU mapping approach (following Jorgenson et al.
2002) will be used to derive and map wildlife habitats, following the methods successfully used
to map wildlife habitats for other recent projects in Alaska (e.g., ABR 2008, Schick and Davis
2008, PLP 2011).
11.5.6.

Schedule

Table 11.5-1 contains schedule information for the Vegetation and Wildlife Habitat Mapping
Study. In 2014 and 2015, licensing participants will have opportunities to review and comment
on the study reports (Initial Study Report in early 2014 and Updated Study Report in early 2015).
Updates on the study progress will be provided during Technical Workgroup meetings, which
will be held quarterly in 2013 and 2014.
11.5.7.

Relationship with Other Studies

The relationships between the Vegetation and Wildlife Habitat Mapping Study and other Project
studies are illustrated in Figure 11.5-2. The classification and mapping of vegetation and wildlife
habitats in riparian areas along the Susitna River downstream of the proposed dam will be
conducted in the Riparian Vegetation Study (Section 11.6), and will be coordinated with the
classification and mapping of vegetation and wildlife habitats in this study to yield a single set of
vegetation and wildlife habitat types to be mapped for the Project, both above and below the
proposed dam. The set of wildlife habitats to be mapped will also be developed in coordination
with the wildlife biologists conducting the bird, mammal, and amphibian studies for the Project.
Specifically, habitat-use information for birds, mammals, and amphibians will be sought from
the wildlife study teams so that the wildlife habitat types mapped will be representative of the
habitats known to be used by wildlife in the Project area. When completed, the final wildlife
habitat map polygons prepared in this study will be used in the evaluation of wildlife habitat use
study (along with occurrence data for birds, mammals, and amphibians from each of the wildlife
studies; see Section 10.19) to categorically rank habitat values for each of the mapped wildlife
habitats by a selected set of bird and mammal species of concern.
This information from this study will be used in AEA’s License Application, to assess the
expected impacts of the proposed Project and to develop any appropriate measures for the
PM&E of vegetation and wildlife habitats. Direct impacts to vegetation and wildlife habitats are
expected to occur in the form of habitat loss from the placement of fill and the conversion of
vegetation and terrestrial wildlife habitats to lacustrine habitats in the proposed reservoir. Direct
habitat alteration in areas adjacent to gravel fill would occur from construction activities (e.g.,
storage and laydown yards, vehicular traffic). Indirect habitat alteration in areas adjacent to
gravel fill could occur due to erosion, fugitive dust accumulation, permafrost degradation,
landslides, and off-road vehicle use. Additional indirect habitat alteration could occur in areas
Susitna-Watana Hydroelectric Project
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adjacent to the proposed reservoir from changes in local climatic conditions. Indirect impacts
could occur to riparian vegetation and wildlife habitats downstream of the proposed dam, due to
changes in instream flow, groundwater/surface water interactions, ice processes, and fluvial
geomorphic features in the Susitna River. These downstream effects will be addressed in the
Riparian Vegetation Study (see Section 11.6).
The impact assessment for vegetation and wildlife habitats will be conducted in GIS. Direct
effects to vegetation and wildlife habitats will be determined by overlaying the Project footprint
on the final map polygons. Indirect effects to vegetation and wildlife habitats will be similarly
determined by overlaying disturbance buffers (surrounding the proposed Project infrastructure)
to identify areas likely to be affected by ancillary impacts associated with Project construction,
operations, and maintenance. The size and number of disturbance buffer(s) will be based upon
the updated specifications for Project construction, operations, and maintenance activities, which
will be updated throughout 2013-14.
In the vegetation and wildlife habitat impact assessment, the direct and indirect effects to
vegetation and wildlife habitats will be quantitatively estimated (acreages of vegetation and
wildlife habitat types affected) for each development alternative. The mapped wildlife habitat
types also will be used to quantitatively assess the impacts of habitat loss and habitat alteration
for each bird, mammal, and amphibian species of concern evaluated for impacts during the
FERC licensing process (see Section 10.19). The first step in assessing impacts of habitat loss
and alteration for wildlife species will be to conduct wildlife habitat-use evaluations for the bird,
mammal, and amphibian species of concern. In that effort, each wildlife habitat type mapped in
the study area will be categorically ranked for habitat value for each of the wildlife species of
concern (see Section 10.19). Cumulative effects on vegetation and wildlife habitats in the region
of the proposed Project will be assessed in the License Application document (to be prepared in
2015) and the details of that analysis (e.g., the spatial scale and temporal extent for cumulative
effects) will be defined at that time.
11.5.8.

Level of Effort and Cost

The Vegetation and Wildlife Habitat Mapping Study is planned as a three-year effort; work
began in 2012 and will continue in 2013 and 2014. Field sampling will be conducted each year
during the growing season by four to eight observers (working in crews of two). Surveys will be
conducted for approximately 20 days in each year. The level of effort for 2013 is expected to be
considerably greater than in 2012, because the 2012 effort was focused only on those portions of
the study area that had aerial photography coverage of sufficient resolution for preliminary
mapping and field sampling. High-resolution imagery should be available for the entire study
area by fall 2013, so the number of person-days dedicated to the field effort will be increased to
provide sufficient data for mapping the newly acquired high-resolution imagery. A less intensive
field survey and mapping effort is anticipated in 2014. Field surveys will be conducted in
conjunction with the Wetland Mapping Study to maximize efficiency and reduce costs. The
study will involve extensive office-based activities to delineate the boundaries of various ITUs
(vegetation, physiography, surface form, disturbance type) in a GIS and to prepare study reports.
Total costs in 2013 are estimated to be on the order of $500,000. The more limited 2014 field
survey, which will be focused on problem areas or areas where the field survey coverage is
insufficient, is estimated to cost approximately $300,000.

Susitna-Watana Hydroelectric Project
FERC Project No. 14241

Page 11.5-8

Alaska Energy Authority
July 2013

FINAL STUDY PLAN

11.5.9.

VEGETATION AND WILDLIFE HABITAT MAPPING STUDY
IN THE UPPER AND MIDDLE SUSITNA BASIN 11.5

Literature Cited

ABR (ABR, Inc.—Environmental Research & Services). 2008. Chuitna Coal Project: Wildlife
Protection Plan, Part D7-2. Final report prepared for Mine Engineers, Inc., Cheyenne,
WY, on behalf of PacRim Coal LP, Anchorage, AK, by ABR, Inc., Anchorage, AK. 153
pp.
Alaska

Energy Authority (AEA). 2011. Pre-Application Document: Susitna-Watana
Hydroelectric Project FERC Project No. 14241. December 2011. Prepared for the Federal
Energy Regulatory Commission by the Alaska Energy Authority, Anchorage, Alaska.

Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual. Technical
Report Y-87-1, U.S. Army Engineer Waterway Experiment Station, Vicksburg, MS. 90
pp + appendices.
Jorgenson, M. T., J. E. Roth, S. F. Schlentner, E. R. Pullman, and M. Macander. 2002. An
Ecological Land Survey for Fort Richardson, Alaska. Prepared for U.S. Army Alaska,
Directorate of Public Works, Fort Richardson, AK, by ABR, Inc., Fairbanks, AK. 142 pp.
Jorgenson, M. T., C. H. Racine, J. C. Walters, and T. E. Osterkamp. 2001. Permafrost
degradation and ecological changes associated with a warming climate in central Alaska.
Climatic Change 48:551–579.
Kasischke, E., and M. Turetsky. 2006. Recent changes in the fire regime across the North
American boreal region: Spatial and temporal patterns of burning across Canada and
Alaska. Geophysical Research Letters 33:L09703.
Kasischke, E. S., D. Verbyla, T. S. Rupp, A. D. McGuire, K. A. Murphy, J. L. Allen, E. E. Hoy,
R. Jandt, P. Duffy, M. Calef, and M. R. Turetsky. 2010. Alaska’s changing fire regime—
Implications for the vulnerability of its boreal forests. Canadian Journal of Forest
Research 40:1313–1324.
Kreig and Associates. 1987. Susitna Hydroelectric Project, vegetation mapping final report and
user guide. Report prepared by Ray A. Kreig and Associates, Inc., Anchorage, for Harza–
Ebasco Susitna Joint Venture, Anchorage. 92 pp. [APA Doc. No. 3509]
McKendrick, J. D., W. Collins, D. Helm, J. McMullen, and J. Koranda. 1982. Susitna
Hydroelectric Project environmental studies, Phase I final report, Subtask 7.12—Plant
ecology studies. Report prepared by University of Alaska, Agricultural Experiment
Station, Palmer, for Alaska Power Authority, Anchorage. 124 pp. + appendix. [APA Doc.
No. 1321]
PLP (Pebble Limited Partnership). 2011. Pebble Project Environmental Baseline Document,
2004 through 2008. Pebble Limited Partnership, Anchorage, AK. Available online:
http://www.pebbleresearch.com/ (accessed 16 June 2012).
Schick, C.T., and W.A. Davis. 2008. Wildlife habitat mapping and evaluation of habitat use by
wildlife at the Stewart River Training Area, Alaska. Final report, prepared for Alaska
Army National Guard, Fort Richardson, AK, by ABR, Inc., Anchorage, AK. 54 pp.
U.S. Corps of Engineers (USACE). 2007. Supplement to the Corps of Engineers Wetland
Delineation Manual: Alaska Region Version 2.0. Wetlands Regulatory Assistance

Susitna-Watana Hydroelectric Project
FERC Project No. 14241

Page 11.5-9

Alaska Energy Authority
July 2013

FINAL STUDY PLAN

VEGETATION AND WILDLIFE HABITAT MAPPING STUDY
IN THE UPPER AND MIDDLE SUSITNA BASIN 11.5

Program, U.S. Army Engineer Research and Development Center, Vicksburg, MS. 72 pp.
+ appendices.
Viereck, L. A., and C. T. Dyrness. 1980. A preliminary classification for the vegetation of
Alaska. General Technical Report PNW-106, Portland, OR. U.S. Forest Service, Pacific
Northwest Forest and Range Experiment Station, 38 pp.
Viereck, L. A.; Dyrness, C. T.; Batten, A. R.; Wenzlick, K. J. 1992. The Alaska vegetation
classification. Gen. Tech. Rep. PNW-GTR-286. Portland, OR: U.S. Department of
Agriculture, Forest Service, Pacific Northwest Research Station. 278 pp.
Werner, R. A., E. H. Holsten, S. M. Matsuoka, and R. E. Burnside. 2006. Spruce beetles and
forest ecosystems in south-central Alaska: A review of 30 years of research. Forest
Ecology and Management 227:195–206.

Susitna-Watana Hydroelectric Project
FERC Project No. 14241

Page 11.5-10

Alaska Energy Authority
July 2013

FINAL STUDY PLAN

VEGETATION AND WILDLIFE HABITAT MAPPING STUDY
IN THE UPPER AND MIDDLE SUSITNA BASIN 11.5

11.5.10. Tables
Table 11.5-1. Schedule for implementation of the Vegetation and Wildlife Habitat Mapping Study in the Upper and
Middle Susitna Basin.

Activity

2013
1Q

2Q

3Q

2014
4Q

1Q

2Q

3Q

2015
4Q

1Q

Vegetation/habitat mapping and field
plot selection
Field surveys
Incorporate project-specific habitat-use
information from wildlife study teams into
habitat type designations
Vegetation/habitat map revisions and
coordination of riparian areas mapping with
riparian vegetation study team

Δ

Initial Study Report
Delivery of field data and preliminary
vegetation and habitat maps
Vegetation/habitat mapping and field plot
selection for remaining unmapped areas
Field surveys
Incorporate project-specific habitat-use
information from wildlife study teams into
habitat type designations
Final vegetation/habitat map revisions and
coordination of riparian areas mapping with
riparian vegetation study team

▲

Updated Study Report
Delivery of final field data and final
vegetation and habitat maps
Legend:

Δ
▲

Planned Activity
Initial Study Report
Updated Study Report
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11.5.11. Figures

Figure 11.5-1. Study area for vegetation and wildlife habitat mapping for 2013 and 2014 in the Susitna-Watana Hydroelectric Project area.
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Figure 11.5-2. Study interdependencies for the Vegetation and Wildlife Habitat Mapping Study in the Upper and Middle Susitna Basin.
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