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Figure 4.  Potential Raptor Nesting Habitat, 1982. 
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7.2.2 Study Component #2 – Breeding Landbirds and Shorebirds  
Concerns regarding landbirds have increased in recent years because of population declines of 
neotropical migrants and an increased awareness of threats to landbird populations, both on the 
breeding and wintering grounds and during migration (Boreal Partners in Flight Working Group 
1999; USFWS 2008). Several species of landbirds are listed on the State of Alaska list of Species 
of Special Concern (ADF&G 1998) and likely occur in the proposed Project vicinity. These 
include the olive-sided flycatcher, gray-cheeked thrush, Townsend’s warbler, and blackpoll 
warbler. 

The objective of the breeding landbird study is to collect baseline data on breeding landbirds and 
shorebirds near the Project. This information is required for the licensing process and will aid in 
quantifying and evaluating impacts of loss of breeding bird habitats by development of the 
proposed Project features.  

The specific objectives of the breeding landbird and shorebird studies are to:  

• Determine which species of landbirds and shorebirds use the study area during the 
breeding season;  

• Determine the occurrence and numbers of landbird and shorebird species of conservation 
concern that occur in the study area;   

• Determine the relative abundance and distribution of breeding landbirds and shorebirds in 
the study area; and  

• Quantify habitat use in the study area by breeding landbirds and shorebirds.  

Breeding Landbird and Shorebird Study Area 
The study area for breeding landbirds and shorebirds includes the following proposed Project 
facilities: 

• Grant Lake outlet delta area near the proposed tower intake (includes 500 feet on either 
side of Tower Intake) 

• Project access road alignment and existing mining road (100 feet on either side of the 
centerline of new road), as access allows 

• Powerhouse and penstock (100 feet on either side of the centerline) 
• Transmission line corridor (includes up to 100 feet on both sides of centerline of 

transmission line), as access allows 

Grant Creek is not included in the study area for landbirds because it is virtually impossible to 
detect singing male songbirds along a loud creek corridor. Only the outlet delta area of Grant 
Lake is included in the study area for breeding landbirds. The forested habitat type along the 
shoreline of Grant Lake is common in the study area and will be sampled during surveys of the 
transmission line and access road. That data can then be extrapolated to similar habitat around 
Grant Lake. In addition, the steep shoreline features would make foot-based point-count surveys 
difficult. The study area described above will include a sampling of all habitat types that are 
considered potential habitat for landbirds near the Project.  

Breeding Landbird and Shorebird Methods  
Point-count surveys for landbirds and shorebirds will be conducted in the study area in early 
June 2010. Early June coincides with peak passerine singing and breeding activity in 
southcentral Alaska. The intent of this survey effort is to sample enough points to ensure that all 
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breeding landbirds in the area are documented and to accurately assess the habitat preferences of 
breeding bird species. Breeding birds will be surveyed using point-count methods based on an 
established protocol as described in the Alaska Landbird Monitoring System (Handel 2003). 
Point-count surveys are designed primarily to detect singing male passerine birds defending 
territories and have become the standard method for surveying breeding landbirds in remote 
terrain in Alaska (USGS 2006). Using aerial photography in an office based exercise, point-
count locations will be selected within the available habitats in the survey area. The survey 
points will be selected non-randomly in order to make sure that all habitat types evident on the 
photography are included. Sample points will be located within each habitat type and points will 
be at least 437 yds (400 m) apart.  

Pre-selected point-count locations will be found using a GPS receiver. Sample points will be 
accessed on foot. Pre-selected point-count locations may have to be modified slightly in the field 
due to rough terrain or an inaccessible location. Point-count surveys will be conducted between 
0400–1200 h by observers trained in distance estimation and who are experts in identifying birds 
by sight and song. The point-counts will be conducted in standard 10-minute intervals at each 
sample point location. All species encountered either visually or aurally will be recorded, as well 
as the detection mode, behavior, habitat type, and other observations. Data will be collected on a 
standardized data sheet (Appendix F) and multiple photos of the habitat at each point location 
will be taken. Point-count survey observations will be categorized into distance-estimated 
categories (e.g. 0-50 m, 50-100 m, 100-200 m) by measuring distance to landmarks on either 
side of the vocalizing bird by using visual estimation or a laser rangefinder. Habitat types will be 
categorized in the field to at least level III of the Alaska Vegetation Classification, and further 
classified to Level IV when possible (Viereck et al. 1992).  

Incidental observations of wildlife encountered while in transit between surveys points or while 
conducting surveys for other wildlife will be documented. The surveyors will document and 
obtain GPS coordinates for incidental sightings of birds of conservation concern, state of Alaska 
Species of Special Concern, MIS, or SSI species or nest sites that were observed in transit 
between survey points. 

7.2.3 Study Component #3 – Waterbirds 
Waterbird nesting habitat is limited within the study area. There are no known concentrations of 
any waterbird nesting or feeding areas near the Project (APA 1984; Benoit 2009). Several 
species of waterbirds that nest in Alaska and have been recorded in the Project vicinity are 
currently considered of conservation concern for various reasons. These species include the 
trumpeter swan, harlequin duck, and yellow-billed loon. The harlequin duck may nest along 
Grant Creek. Harlequin ducks were formerly listed as a species of special concern by the 
USFWS. Although their current conservation status is unclear, they are listed in the Sea Duck 
Joint Venture Species Status Report and are of particular concern to resource agencies (Seaduck 
Joint Venture 2008; Benoit 2009). Trumpeter swan nesting has not been documented in the study 
area (Benoit 2009). Common loons and yellow-billed loons have been observed on Grant Lake 
and nesting habitat for loons is present on Grant Lake (APA 1984; Benoit 2009). Potential 
nesting habitat for waterfowl was delineated on Grant Lake during the AEIDC surveys 
conducted in 1981-1982 and is shown on Figure 5. 

In addition to potential nesting habitat for waterbirds, there is an area of Grant Lake that was 
observed during the 1981-1982 field studies to be ice-free during winter months. This area of 
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open water near the outlet of Grant Lake may provide winter feeding habitat for waterbirds 
(APA 1984) (Figure 5).  

The purpose of the waterbird study is to allow determination of the effects of water level 
fluctuations and flow changes on waterbird nesting habitat on Grant Lake and Grant Creek and 
to determine if winter waterbird feeding habitat is present on Grant Lake. For this study, 
waterbirds are defined as freshwater waterfowl (ducks, geese, swans), shorebirds, gulls, loons, 
and terns. 

Waterbird surveys will be conducted during the 2010 field season to determine the distribution 
and abundance of waterbirds nesting in the study area. Our specific objectives are to:  

• Describe species composition of waterbirds using Grant Lake and Grant Creek during 
breeding season;  

• Determine locations of nesting areas for waterbirds to allow determination of effects of 
potential water level fluctuations on nesting habitat;  

• Determine the occurrence and numbers of waterbird species of conservation concern that 
occur in the study area; and  

• Determine winter use by waterbirds in open water habitat of Grant Lake. 

Waterbird Study Area 
The survey area for nesting and wintering waterbirds includes Grant Lake. For nesting harlequin 
ducks, the survey area includes the lower reach of Grant Creek below the Gorge Reach. 

Waterbird Survey Methods 
Harlequin Duck Surveys. The purpose of this survey is to determine the location and density of 
harlequin ducks nesting on Grant Creek. This information will be used to assess the potential 
impact that modifications in creek flow may have on harlequin duck nesting habitat. A foot 
survey of Grant Creek will be conducted in late June or early July to identify harlequin duck 
broods and other waterbirds. For each waterbird observation, the following data will be recorded: 
creek name; species; total number of birds in the group; numbers of pairs, males, and females; 
number of young; the birds' location (i.e., in the water, creek banks, flying); and a brief 
description of the creek habitat where the bird was documented. GPS locations of all harlequin 
duck observations will be recorded. Other species that are encountered along fast moving 
streams such as common and red-breasted mergansers will be documented.  
Waterbird Breeding Surveys. The survey methods will vary depending on the potential 
inundation area that is delineated. Boat-based intense area surveys will be conducted along the 
entire nearshore habitat of Grant Lake in mid-to late June to search for waterbird nests. In 
addition, any islands, emergent vegetation or other features will be searched for nests. This 
survey will be conducted by two observers motoring slowly along the lakeshore looking for nests 
or pairs of waterbirds. Any waterbirds or nests encountered will be identified and the location 
documented with GPS. For each nest, the following data will be recorded onto a standardized 
data sheet: vertical distance above the water surface or distance from ground nests to water edge, 
habitat type (including microhabitat and photo of nest and habitat), and number of eggs (if 
applicable). 
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Figure 5.  Potential Nesting Habitat for Ducks, 1982. 
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Waterbird Brood-Rearing Survey. A boat-based survey for brood-rearing waterbirds will be 
conducted in mid-July on Grant Lake. Two observers will circumnavigate Grant Lake in a skiff 
to identify, count, map, and age broods. Researchers will record the following detailed 
information for each sighting: number and sex of adults; the number of young and the brood age 
class; habitat type; and behavior.  

Winter Waterbird Survey. Winter waterbird surveys will verify whether the outlet of Grant 
Lake remains ice-free as documented during the 1981-1982 field studies. This area was 
documented as a winter feeding area for a flock of mallards (APA 1984). Open water habitat that 
supports waterbirds on the Kenai Peninsula is limited (Benoit 2009). In order to determine if this 
area is still being used by waterbirds in the winter, researchers will conduct a snowshoe survey 
or helicopter overflight of the outlet area of Grant Lake in February or early March 2011 to 
document waterbird use and the amount of open water habitat available. Surveyors will 
document species, number of individuals, and percent open water. While transiting to and from 
Grant Lake, surveyors will document any wildlife species or tracks observed in the study area. 

7.2.4 Study Component #4 – Terrestrial Mammal Surveys  
Approximately 30 species of terrestrial mammals have been documented or are thought to occur 
in the Project vicinity (APA 1984). Mammal surveys for the 2010 studies will focus on moose 
and brown and black bears, but observations of other species will be recorded incidentally during 
all wildlife surveys.  

Bears. Brown and black bears are found throughout the Project vicinity during the spring, 
summer, and fall. They may be found in a variety of habitat types, but brown bears tend to prefer 
open habitats, particularly shrub and tundra communities at higher elevations, while black bears 
tend to prefer forested habitats at lower elevations (APA 1984). Forage resources and denning 
habitat as determined during 1982 surveys are shown in Figure 6 (APA 1984). The distribution 
of both species of bears is affected strongly by food availability. Emerging grasses, forbs, and 
other herbaceous plants are critical foods in spring, whereas spawning salmon and berries are 
critical foods in late summer. Both species enter dens during October or November and remain 
there until early to mid- May, with maternal females entering dens before and emerging later 
than males (APA 1984).  

Disturbance to denning bears could result in human/bear conflicts and abandonment of dens 
and/or cubs. Brown bears are known to den at all elevations, from alpine snow chutes in the 
Kenai Mountains down to small upland areas scattered around the Kenai Lowlands. Brown bears 
denning in the Project vicinity could be disturbed by the development of an access road and 
transmission line. The analysis for this study will include a discussion of the potential direct and 
indirect effects on brown bears resulting from construction of the access route and transmission 
line, as well as the anticipated effects of increased human-wildlife interaction due to use of the 
new access road.  

Peak brown bear denning activity in the Project vicinity was documented as mid-May during 
aerial denning surveys conducted in 1982 (APA 1984). A bear den emergence aerial survey will 
be conducted in early to mid-May 2010 as bears are leaving their dens in the spring (before snow 
melts and leaves emerge in the area). Exact timing of surveys and information regarding existing 
dens in the area will be determined through coordination with the USFS, USFWS and ADF&G. 
The den emergence survey will encompass all potential denning habitat in the Project vicinity. 
The surveyors will fly at a low altitude of 200-400 feet agl with two observers and the pilot 
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looking for bears, dens, and tracks. Recently vacated dens will be identified by the characteristic 
presence of soil over the snow in den entrances and the presence of fresh tracks around dens or 
trails leading away. The location, species, and number of cubs and adults will be recorded as 
well as any prominent movement corridors that are visible in the snow.     

Impacts from increased public access into the Grant Lake/Grant Creek drainage area by way of 
the proposed access road and other Project features will be discussed in the technical 
memorandum.   

Moose. Moose inhabit the Project vicinity, but were not particularly abundant during 1981-1982 
field studies. Figure 7 shows summer and winter ranges and travel routes, with one travel route 
identified that crosses the bench between Grant and Trail lakes as documented during the 1981-
1982 field studies. Snow depth and a corresponding lack of winter forage limit moose numbers 
in the Project vicinity (APA 1984). While little moose monitoring has been conducted, ADF&G 
estimates moose populations at between 700 and 1,000 in the Eastern Kenai Peninsula Game 
Management Unit 7 based on harvest information (McDonough 2007).  

No specific surveys for moose are proposed for the 2010 field season, however all observations 
of moose during 2010 wildlife survey events will be recorded. All incidental observations of 
moose will include the following data: number of moose, approximate location using a GPS 
receiver, habitat type observed in, sex and age (if possible), and behavior. 

7.3 Data Analysis 
o Study Component #1 – Raptors – Prepare a technical report that includes methodology, 

results, and figures showing the location of raptor nests, and briefly discusses potential Project 
effects. 
 

o Study Component #2 – Breeding Land-bird and Shorebirds –  Prepare a technical report and 
associated figures and maps based on field data collected for the study area. The technical 
report will provide detail about avian species and habitat use within the study area, and briefly 
discuss potential Project effects. 

 
o Study Component #3 – Waterbirds – Prepare a technical report and associated figures and 

maps based on field data collected for waterbirds in the study area. Briefly discuss potential 
Project effects. 

 
o Study Component #4 – Terrestrial Mammals – Prepare a technical report that includes 

methodology, results, and figures showing the location of bear dens in the study area, and will 
discuss potential Project effects related to increased public access. 

Locations of sensitive wildlife and plants may be treated as confidential in accordance with 
management agency direction. Results of Wildlife Resource Surveys will be used to evaluate 
potential impacts of the proposed Project.
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Figure 6.  Potential Brown Bear Forage Resources and Denning Habitat, 1982.  
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Figure 7.  Potential moose range, 1982. 
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8 Agency Resource Management Goals 
Management and land use plans relevant to terrestrial resources studies include: 

• AKEPIC Database.  Updated 2008.  Alaska Exotic Plant Information Clearinghouse 
Database.  Available at: http://akweeds.uaa.alaska.edu.  

• Alaska Natural Heritage Program (AKHNP).  1997.  Alaska Rare Plant Field Guide. 
Environment and Natural Resources Institute, University of Alaska Anchorage. 
http://aknhp.uaa.alaska.edu 

• AKHNP.  2000.  Contingency Planning - Sensitive Areas, Rare Plant Species Map Series. 
Environment and Natural Resources Institute, University of Alaska Anchorage.  

• ADF&G.  2000.  Kenai Peninsula brown bear conservation strategy.   

• ADF&G.  2006b. Our Wealth Maintained: A Strategy for Conserving Alaska’s Diverse 
Wildlife and Fish Resources.  

• KPB.  2005.  Kenai Peninsula Borough Comprehensive Plan.  

• KPB Coastal Management Program and LaRoche and Associates.  2008.  Kenai Peninsula 
Borough Coastal Zone Management Plan. 

• McDonough, T.  2007a. Units 7 & 15 furbearer management report.  Pages 91-96 in P. 
Harper, editor.  Black bear management report of survey and inventory activities 1 July 2003 
– 30 June 2006.  

• McDonough, T.  2007b. Units 7 & 15 caribou management report.  Pages 1-13 in P. Harper, 
editor. Caribou management report of survey and management activities 1 July 2004 – 30 
June 2006.  Alaska Department of Fish and Game. 

• McDonough, T.  2007c. Unit 7 moose management report. Pages 110-115 in P. Harper, 
editor.  Moose management report of survey and inventory activities 1 July 2005–30 June 
2007.  Alaska Department of Fish and Game.  

• Selinger, J.  2006.  Units 7 & 15 wolf management report. Pages 59-64 in P. Harper, editor. 
Wolf management report of survey and inventory activities 1 July 2002 – 30 June 2005.  
Alaska Department of Fish and Game.  

• Selinger, J.  2008.  Units 7 & 15 black bear management report.  Pages 143-148 in P. Harper, 
editor.  Black bear management report of survey and inventory activities 1 July 2004–30 
June 2007.  Alaska Department of Fish and Game.  

• Selinger, J.  2005.  Units 7 & 15 brown bear management report.  Pages 64-74 in P. Harper, 
editor. Brown bear management report of survey and inventory activities 1 July 2004–30 
June 2006.  Alaska Department of Fish and Game. 

• U. S. Army Corps of Engineers Research and Development Center. 2007.  Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Alaska Region (Version 
2.0). Vicksburg, MS.  
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• U.S. Army Corps of Engineers Environmental Laboratory (USACEEL). 1987. Corps of 
Engineers Wetlands Delineation Manual. Vicksburg, MS.  

• U. S. Forest Service.  1995.  Forest Service Manual. Part 2600 - Wildlife, Fish, and Sensitive 
Plant. Habitat Management, WO Amendment 2600-95-7. Effective 6/23/95. Chapter 2670 – 
Threatened, endangered, and sensitive plants and animals.  

• U. S. Forest Service.  2002.  Revised Land And Resource Management Plan for the Chugach 
National Forest. 

• U.S. Code 16 Subchapters II and III. 1918, as amended 1936, 1960, 1968, 1969, 1974, 1978, 
1986, and 1989. Migratory Bird Treaty Act and Migratory Bird Conservation.  

• U.S. Code 16 668-668d, 54 Stat. 250. 1940, as amended 1940, 1959, 1962, 1972, and 19778. 
Bald Eagle and Golden Eagle Projection Act of 1940. 

• U.S. Code 33 1343 Section 404. 1977. Clean Water Act. (Section 404 - discharge of dredged 
or fill material into the navigable waters of the U.S.). 

9 Project Nexus 
The proposed Project may have potential impacts on terrestrial resources within Grant Creek and 
Grant Lake. The studies described above are intended to provide sufficient information regarding 
the nature of the existing terrestrial resources such that these potential impacts can be adequately 
assessed. A discussion of the data will be presented in the study report, and will be used to 
inform the development of protection, mitigation, and enhancement measures to be proposed in 
the draft and final License Applications. 

10 Consistency with Generally Accepted Practices 

10.1 Botanical Resources 
Mapping techniques will follow standard practice used by the USFS (Forest Service Handbook 
(FSH) 2409.12) and the Kenai Peninsula Borough, and will employ GIS expertise by HDR staff. 

The sensitive plant survey and completion of a Biological Evaluation for Plants will follow 
guidelines and protocols established by the USFS. 

The invasive plant survey will follow guidelines and protocols established by the Alaska Natural 
Heritage Program and the USFS. 

Wetland delineation follows regulations and practices established by the US Army Corps of 
Engineers and the USFWS NWI. 

10.2 Wildlife Resources: 
The Raptor nesting surveys will follow standard operating procedures for conducting raptor 
nesting surveys as required by the USFS.  

Breeding landbirds and shorebirds will be surveyed using point-count methods based on an 
established protocol as described in the Alaska Landbird Monitoring System (Handel 2003). 
Point-count surveys are designed primarily to detect singing male passerine birds defending 
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territories and have become the standard method for surveying breeding landbirds in remote 
terrain in Alaska (USGS 2006). 

11 Schedule for Conducting the Study 

11.1 Botanical Resources: 
Vegetation Mapping  

Existing information will be acquired and preliminary maps prepared in May - June 2010, prior 
to field work in 2010. The technical memorandum will be prepared in winter 2010. 

Sensitive Plant Survey 

Field surveys will be conducted between mid-July and late August 2010. Data will be compiled 
and the baseline sections of a draft Biological Evaluation for Plants will be prepared in winter 
2010. 

Invasive Plant Survey 

Field surveys will be conducted between mid-July and late August 2010. Data will be compiled 
and a technical memorandum of the results will be prepared in winter 2010. 

Wetland Mapping 

Field surveys will be conducted during the growing season in summer 2010. Data will be 
compiled and a wetland report will be prepared in winter 2010. 

11.2 Wildlife Resources: 
Raptor Nesting Surveys 

The raptor nest surveys will be conducted in mid-May 2010. The Raptor Nest Survey Report will 
be prepared in summer 2010. 

Breeding Landbird and Shorebird Surveys 

The breeding landbird and shorebird surveys will be conducted during the first two weeks of 
June. Data will be compiled and a draft Breeding Bird Survey Report will be prepared in fall 
2010. 

Waterbird Surveys 

Harlequin duck surveys will be conducted in late June or early July 2010. Waterbird Breeding 
surveys on Grant Lake will be conducted in mid to late June 2010. Waterbird brood-rearing 
surveys on Grant Lake will be conducted in mid-July 2010. Winter waterbird surveys on Grant 
Lake will be conducted in February or March 2011. The waterbird survey data will be compiled 
and a draft Waterbird Survey Report will be prepared in winter 2010-2011. 

Terrestrial Mammal Surveys  

A bear den emergence aerial survey will be conducted in mid-May 2010. A Terrestrial Mammal 
Technical Report will be drafted in winter 2010 and will incorporate all incidental observations 
of terrestrial mammals and results from the bear denning survey. 
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12 Provisions for Technical Review 
Opportunities for a review of draft study plans by agencies and the public will be scheduled near 
the time of the FERC scoping meeting and in the fall for discussion of field study results. All 
study plans and reports will be distributed for review by agencies and interested parties.  

12.1 Quality Control 
All field work will be performed to professional industry standards by qualified team members. 
Senior staff will conduct pre-field work reviews of all study plan components.  

Botanical Resources 

All field forms will be reviewed daily if possible or otherwise within a week of field work 
completion. Field forms will be reviewed by a qualified team member. Draft reports, maps, and 
calculations will be reviewed by a senior scientist. 

The vegetation type map will be reviewed by a senior scientist. 

The sensitive plant survey results, including the preparation of a draft Biological Evaluation for 
Plants, will be reviewed and approved by a senior scientist. Field forms will be checked for 
accuracy by a qualified team member. Unknown plants that are potentially sensitive will be 
collected and identified if the populations can support their collection. 

The invasive plant survey results, including the preparation of a technical memorandum, will be 
reviewed and approved by a senior scientist. Field forms will be checked for accuracy after 
completion. Data entry will be checked for accuracy by a qualified team member.  

Wetland field forms will be checked for accuracy by a qualified team member. Final reports and 
the delineation map will be reviewed by a senior scientist. 

Wildlife Resources 

The technical reports will be in a form suitable to support development of Exhibit E of the 
License Application for the proposed Project. All field forms will be checked for accuracy and 
completeness at the end of each survey effort. Field forms and data entry will be reviewed by a 
qualified team member. Draft reports, maps, and calculations will be reviewed by a senior 
scientist. 
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