
 
 
 
 
 
 
 

Revised Study Plan 

Boundary Hydroelectric Project (FERC No. 2144) 

 

 
 
 

Study No. 19 
Big Game Study 

 
 
 

Seattle City Light 
 
 
 

February 2007 
 
 

 
 



 



REVISED STUDY PLAN STUDY NO. 19 – BIG GAME STUDY 
 

Boundary Hydroelectric Project  Seattle City Light 
FERC No. 2144 i February 2007 

TABLE OF CONTENTS 
 

1.0 Introduction..............................................................................................................................1 

2.0 Study Plan Elements ................................................................................................................1 
2.1. Nexus between Project Operations and Effects on Resources.............................................1 

2.2. Agency Resource Management Goals .................................................................................2 

2.3. Study Goals and Objectives .................................................................................................3 

2.4. Need for Study .....................................................................................................................3 

2.5. Detailed Description of Study..............................................................................................5 

2.6. Work Products ...................................................................................................................11 

2.7. Consistency with Generally Accepted Scientific Practice.................................................11 

2.8. Consultation with Agencies, Tribes, and Other Stakeholders ...........................................12 

2.9. Schedule.............................................................................................................................12 

2.10.Progress Reports, Information Sharing, and Technical Review........................................13 

2.11.Anticipated Level of Effort and Cost.................................................................................14 

3.0 Literature Cited .....................................................................................................................15 
 
 
 
List of Tables 
 
Table 2.9-1.  Schedule for Big Game Study. ................................................................................ 13 
 



REVISED STUDY PLAN STUDY NO. 19 – BIG GAME STUDY 
 

Boundary Hydroelectric Project  Seattle City Light 
FERC No. 2144 ii February 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[This page intentionally left blank.] 
 



REVISED STUDY PLAN STUDY NO. 19 – BIG GAME STUDY 
 

Boundary Hydroelectric Project  Seattle City Light 
FERC No. 2144 1 February 2007 

Study No. 19 – Big Game Study 

1.0 INTRODUCTION 

Big game use habitats in the Boundary Project (Project) vicinity 1 for forage and cover 
throughout the year and most likely cross the river corridor.  Mule deer (Odocoileus hemionus), 
white-tailed deer (O. virginanus), and elk (Cervis elaphus) are the most common big species that 
occur in the Project vicinity, but other species such as black bear (Ursus americanus), cougar 
(Felis concolor), and moose (Alces alces) are also observed frequently.  In addition, there are 
fairly recent records of two large mammals that are federally listed threatened species—the gray 
wolf (Canis lupus) and grizzly bear (Ursus arctos)—occurring in the Project vicinity.  Analyses 
of potential Project effects on these two species are addressed in the study plan for Rare, 
Threatened, and Endangered (RTE) Wildlife Species (see Attachment 2, Study No. 18 of this 
RSP).  The Big Game Study will be focused on deer and elk, but will also provide information 
that can be used to analyze Project effects on other large mammal species (see Study No. 18).  
Deer and elk are designated as Management Indicator Species (MIS) for the Colville National 
Forest (CNF) (USFS 1988) and are important game species in Washington (WDFW 2006). 
 
Although there are some data on deer and elk populations in the Project vicinity, there is little 
information available to assess the importance and use levels of shoreline habitats, seasonal 
ranges, and the locations where big game may cross the Project reservoir.  In addition, available 
data are insufficient to determine the potential effects of roads in the Project vicinity on these 
species.  Further, data are lacking on how reservoir fluctuations may be affecting important 
habitat areas.  The Big Game Study will provide information to identify sections of the Boundary 
Reservoir shoreline that are particularly important for big game and will assess Project effects on 
big game, their habitats, and travel corridors.  It will also identify potential effects to big game 
habitat quality from Project-related roads.  The study results should be useful to the USFS, 
WDFW, and other entities in the management of these species. 
 

2.0 STUDY PLAN ELEMENTS 

2.1. Nexus between Project Operations and Effects on Resources 

Big game, including deer and elk, can cross waterbodies by wading or swimming, when 
necessary.  The topography of the Boundary Reservoir shoreline affects the locations where 
these species can access the water.  Water level fluctuations, which influence the structure and 
composition of riparian vegetation and contribute to erosion in some locations, may also affect 
how big game use the reservoir shoreline.  In addition, Project-related roads may impact the use 
of otherwise suitable habitat for deer, elk, and other big game.   

                                                 
1 The study area for the botanical and wildlife resource studies varies by study, referring to both the “Project area” 
and “Project vicinity.”  The area within the FERC-licensing Project boundary (which includes all Project structures, 
the reservoir, and the transmission line right-of-way from the powerhouse to the BPA interconnection) is considered 
the “Project area.”  For the purposes of the botanical and wildlife resource studies, the “Project vicinity” 
encompasses the Project area as well as any adjacent lands that are included in the study. 



REVISED STUDY PLAN STUDY NO. 19 – BIG GAME STUDY 
 

Boundary Hydroelectric Project  Seattle City Light 
FERC No. 2144 2 February 2007 

 
2.2. Agency Resource Management Goals 

In addition to providing information needed to characterize Project effects, the Big Game Study 
will provide information to help agencies with jurisdiction over these species in the Project 
vicinity identify appropriate conditions for the new Project license pursuant to their respective 
mandates.  Agency management goals and policies associated with big game management in the 
context of FERC relicensing of the Boundary Project are summarized below. 
 
USDA Forest Service (USFS)  

Department of Agriculture Regulation 9500-4 directs the USFS to manage “habitats for all 
existing native and desired nonnative plants, fish, and wildlife species in order to maintain at 
least viable populations of such species.”  In addition, the National Forest Management Act 
(NFMA) directs that national forests be managed to “provide for a diversity of plant and animal 
communities….” 16 U.S.C. 1604(g) (3) (B).  The regulations for implementing NFMA require 
that “[p]lan decisions affecting ecosystem diversity must provide for maintenance or restoration 
of the characteristics of ecosystem composition and structure within the range of variability that 
would be expected to occur under natural disturbance regimes of the current climatic period…” 
(36 CFR 219.20 (b) (1) and that “[p]lan decisions affecting species diversity must provide for 
ecological conditions that…provide a high likelihood that those conditions are capable of 
supporting over time the viability of native and desired non-native species well distributed 
throughout their ranges within the plan area” (36 CFR § 219.20 (b) (2) (i).  Further, policy 
directs the USFS to “[m]itigate the negative effects of other resource projects upon wildlife and 
fish habitat” (FSM 2630.3 (3). 
 
The standards and guidelines in the Colville National Forest Plan (USFS 1988) direct that “when 
evaluating the potential effects of an activity on any species, the species status, its dependency 
on the affected habitat, and the extent or limitation of the habitat, will be evaluated as they 
influence the viability of populations within the Forest or the range of the species.”  In addition, 
the USFS is mandated to protect species listed as Management Indicator Species (MIS).  On the 
CNF, deer (mule and white-tailed) and elk are Management Indicator Species (MIS) (USFS 
1988).  The USFS manages areas east of the Pend Oreille River for elk and areas west of the 
river for deer (USFS 1988).  A significant portion of the land east of Boundary Reservoir and 
south of Metaline Falls is managed for elk winter range, mostly at lower elevations in USFS 
Management Areas 6 and 8 (USFS 1988).  The Colville National Forest Plan objective within 
designated elk winter range is to provide a 50:50 ratio of forage area to thermal cover (USFS 
1995).  Another USFS objective related to elk management is to limit open road density to no 
more than 0.4 mile per square mile.   
 
U.S. Bureau of Land Management (BLM) 

The National Forest Management Act also applies to the Bureau of Land Management (BLM).  
The BLM, where appropriate, manages lands to preserve and protect their natural condition to 
provide food and habitat for fish and wildlife and domestic animals, and to provide for outdoor 
recreation and human occupancy and use (BLM Manual 1601 Rel 1-1666 11/22/00).  Guidelines 
in the BLM’s Spokane District Resource Management Plan (BLM 1985) indicate that the 
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Scattered Tracts Management Unit, which encompasses several parcels in the Project vicinity, is 
to be managed to maintain sufficient forage and cover for existing or target population levels of 
wildlife species.  There are no specific management actions aimed at deer or elk in the particular 
BLM-administered tracts in the Project vicinity. 
 
Washington Department of Fish and Wildlife (WDFW) 

The harvest of deer and elk and other big game is managed by WDFW; deer and elk are also 
designated by the WDFW as a Priority Species because of their importance as game species.  
The Project is located within Game Management Units (GMUs) 111 and 113, with the Pend 
Oreille River forming the boundary between these two GMUs 
(http://wdfw.wa.gov/wlm/game/hunter/huntregs2006.pdf).  The GMUs north of the Spokane 
River (GMUs 111 and 113) are managed to encourage elk population growth for recreational 
hunting opportunities (Personal communication, D. Robison, WDFW, August 28, 2006).   
 
Three primary goals in the WDFW Selkirk Elk Herd Plan (Zender and Hickman 2001) are:  (1) 
to manage the elk herd for a sustained yield; (2) to manage elk for a variety of recreational, 
educational and aesthetic purposes including hunting, scientific study, cultural and ceremonial 
uses by Native Americans, wildlife viewing, and photography; and (3) to preserve, protect, 
perpetuate, manage, and enhance elk and their habitats to ensure healthy, productive populations 
(WDFW 2003).   
 
2.3. Study Goals and Objectives 

The goal of the Big Game Study is to provide information needed to determine the locations of 
important shoreline segments for big game in terms of habitat, access to water, and suitable 
crossing sites.  The study will also provide information on potential Project effects caused by 
water level fluctuations and Project-related roads to big game and their habitats.  Specific 
objectives of this study are as follows:  

• Document and characterize locations of important big game habitats along Boundary 
Reservoir. 

• Assess the potential effects of reservoir fluctuations on the structure and function of 
big game habitat and travel/crossing corridors. 

• Determine the density and type of roads in the Project vicinity, the contribution of 
Project-related roads, and potential effects on habitat quality for deer and elk. 

• Estimate the amount of big game habitat potentially available in the reservoir 
fluctuation zone. 

 
2.4. Need for Study 

Summary of Existing Information 

Although both mule deer and white-tailed deer occur in the Project vicinity, Pend Oreille County 
is most known for its white-tailed deer population (USFS 1988).  Currently, most of the area 
immediately surrounding the Project is relatively unproductive for both deer species.  Deer 
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population densities in Pend Oreille County are estimated to be 4.1 to 4.9 deer per square mile.  
Deer populations in the region peaked during the two decades following large wildfires that 
occurred in the 1920s and 1930s, which created an abundance of browse in regenerating forests 
(USFS 1988).  Some deer live near Boundary Reservoir year-round, but during winter additional 
animals migrate into the area from higher elevations.  Results of a study along the Pend Oreille 
River in southeastern British Columbia determined that winter range habitat selection by white-
tailed deer was driven primarily by local topography (slope, aspect, and elevation), with habitat 
type and structure selected on an additive basis (Boulanger et al. 2000). 
 
Most elk in the Project vicinity are thought to be resident (D. Robison, WDFW, personal 
communication, August 28, 2006; included in PSP Attachment 5-1).  According to the draft 
Selkirk Elk Herd Plan (Zender and Hickman 2001), “the Selkirk elk herd is a reintroduced herd 
resulting from a transplant of stock from Montana in 1915 and subsequent augmentations in 
1932, 1969, 1970 and most recently in 2000 of stock from Yakima and Rattlesnake Hills 
(Hanford) Washington.”  During most of the year, elk are dispersed throughout the region, but in 
the winter they tend to concentrate at lower elevations in the river valley.  The Selkirk elk 
population was estimated to be 1,450 in 2003, which is within the population range objective of 
1,377–1,523 animals set by the WDFW. 
 
Reconnaissance-level shoreline investigations conducted by SCL for the Boundary Project 
relicensing Pre-Application Document (PAD) indicated that a large portion of the reservoir, 
particularly downstream of Metaline Falls, may be inaccessible to big game because of 
topography, primarily high, steep slopes and rock cliffs (Table 4.3-3; SCL 2006a).  However, 
there are several locations in this reach, as well as much of the area upstream of Metaline Falls, 
which could provide access for big game to cross the reservoir.  Although several sections of 
shoreline are occupied by Project-related recreation facilities or influenced by other human uses 
that may affect big game access, human disturbances are expected to be lower during the period 
when big game winter along the reservoir. 
 
Currently, the USFS management areas for big game east of the reservoir have a road density of 
2.9 miles per square mile south of Metaline Falls and 1.4 miles per square mile north of Metaline 
Falls (USFS 1995, USFS 1998).  The USFS closes selected roads during the fall hunting season 
(September 1 to November 30), thereby achieving an open road density of 0.9 miles per square 
mile in the “quality hunt” area (USFS 1995).   
 
In addition to road density, research has shown that the type of road and the amount of vehicle 
traffic it receives affect big game habitat quality and use.  Studies from the 1970s suggest that elk 
use in areas within 400 feet of primary roads and 200 feet of secondary roads is significantly less 
than would be expected (Witmer 1981).  In western Washington and Oregon, road densities of 
>5 miles of open primary road per sq. mile were found to decrease habitat effectiveness for deer 
and elk by about 90 percent; 1 mile of open road per sq. mile reduced usability by about 30 
percent.  More than 5 miles of open secondary road per sq. mile decreased habitat usability by 
about 35 percent, while 1 mile of open road per sq. mile had less than a 5 percent effect (Witmer 
et al. 1985). 
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Results of more recent research in northeastern Oregon found that the consistency of elk 
selecting areas away from roads is positively correlated with increasing traffic; in general, elk 
were found to select areas farther away from roads with day rates of >1 vehicle/12 hours.  Mule 
deer seem less sensitive to traffic, actually selecting areas closer to roads that had use levels of 
>4 vehicles/12 hours during daylight hours (Wisdom et al. 2005).  Routine use of forest roads for 
management activities appears to be less disruptive than intermittent use associated with hunting 
and other recreational activities.  Roads closed to vehicular traffic minimize disturbance to big 
game, and in fact are sometimes used for foraging, bedding, and travel (Witmer et al. 1985 and 
Rowland et al. 2006). 
 
Need for Additional Information 

There are some general reports from USFS and WDFW that identify regular big game use near 
Slate Creek and Sullivan Creek.  Deer use has also been documented in the SCL-owned 
Boundary Wildlife Preserve (BWP) by SCL staff.  However, very little site-specific information 
is available on big game use of the Project vicinity, particularly related to use and movement 
along the reservoir shoreline and across the reservoir.  Lower elevations near the river are 
thought to be important for big game, particularly during severe winters, but specific habitats or 
locations are unknown.  Road densities have not been calculated for the Project vicinity and the 
contribution of Project-related roads to the overall density has not been determined.  Additional 
information will facilitate identification of important shoreline habitats (particularly during the 
winter), travel/crossing corridors, and potential Project-related impacts on big game.   
 
2.5. Detailed Description of Study 

Study Area 

The study area for the Big Game Study will extend approximately 18 miles along the Pend 
Oreille River from the Box Canyon Dam tailrace downstream to the U.S.-Canada border.  (See 
Figure 1.3-2 in the Proposed Study Plan [PSP; SCL 2006b] for a location map of the Boundary 
Project.)  Within this linear extent, study areas at two different scales are proposed.  
Identification of important shoreline habitats for deer and elk will be focused on the area within 
the Project boundary and will be conducted in a “primary” study area that will encompass the 
following: 

• Downstream of Metaline Falls — The reservoir, fluctuation zone allowed under the 
current license (forebay elevation 1,950–1,990 feet NGVD 29 [1,954–1,994 feet 
NAVD 88]), and land within the FERC Project boundary (Project area).  The Project 
area includes most Project facilities, the zone 200 horizontal feet (i.e., along the 
ground surface, perpendicular to the shoreline) beyond the high water level along 
both reservoir shorelines, and the transmission line right-of-way (ROW) from the 
powerhouse to the Bonneville Power Administration (BPA) interconnection. 

• Upstream of Metaline Falls — The reservoir, fluctuation zone (elevation ≈1,985–
2,015 feet NGVD 29 (1,989–2,019 feet NAVD 88), as measured at the USGS gage 
below Box Canyon Dam) and the land within approximately 200 horizontal feet of 
the high water level (approximately 2,015 feet NGVD 29 [2,019 feet NAVD 88]) 
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along both reservoir shorelines extending to the FERC Project boundary for the Box 
Canyon Project. 2 3 

• The BWP (155 acres) and adjoining SCL-owned property (85 acres).   
 
For determining road density and potential Project-related effects related to roads, the study area 
will be expanded to include the primary study area and the following: 

• From Metaline Falls to Boundary Dam — Between State Route 31 and the eastern 
edge of the Project boundary and between County Road 2975 and the western edge of 
the Project boundary. 

• From the Box Canyon Dam tailrace to Metaline Falls — 0.5-mile on either side of the 
primary study area. 

 
This larger area will be referred to as the secondary study area.  The ability to conduct surveys 
on private lands within the study area outside the FERC Project boundary (mainly upstream of 
Metaline Falls) may be limited due to access constraints in this area. 
 
Proposed Methodology 

The Big Game Study will consist of six tasks, each of which is described below. 
 

Task 1:  Compile Existing Information 

Existing information will be reviewed and summarized to estimate the extent and distribution of 
big game habitat in the primary study area and identify site-specific habitat management actions 
that have been implemented by land management agencies.  Most of this information is expected 
to come from the following sources: 

• The Boundary Project PAD (SCL 2006a)  

• USFS Geographic Information System (GIS) data  

• BC Hydro studies 

• WDFW, Spokane Office (Steve Zender) 

• USFS, CNF Headquarters (Chris Loggers) and Sullivan Lake Ranger District (Jim 
McGowen and Mike Borysewicz)  

• Other published and gray literature 
 

                                                 
2 The estimated fluctuation range of approximately 1,985–2,015 feet upstream of Metaline Falls is based on the 
review of existing hydrology data, as described in Section 1.3.5 of the PSP (see Table 1.3-1; SCL 2006b).  
Following completion of the Hydrology Dataset and Statistics in March 2007 (see Attachment 1, section 3.1 of this 
RSP), SCL will review and refine, as necessary, this elevation range. 
3 As indicated in this and other study plans in the PSP, SCL agrees it is appropriate to study the existing fluctuation 
range of the reservoir; however, for development of the Preliminary Licensing Proposal (PLP) and License 
Application, SCL will base its assessment of potential protection, mitigation, and enhancement measures on that 
portion of the fluctuation zone that is determined to be under the influence of Boundary Project operations, versus 
the effects of inflows and Metaline Falls that are beyond the control of the Project. 
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All existing geographic data will be entered into a GIS database.   
 

Task 2:  Map and Characterize Shoreline Conditions 

Developing a map of shoreline conditions specific to big game will involve use of GIS to divide 
the shoreline into segments based on environmental characteristics such as slope, aspect, erosion 
stability, habitat/cover type, road density, and presence of facilities/structures.  This analysis will 
initially involve overlaying the data from the existing vegetation/land cover type map (PAD 
section 4.6), shoreline map (PAD section 4.3.4), topography, and other useful GIS layers (e.g., 
roads), and incorporating any big game habitat and use information obtained from the USFS and 
WDFW.  Shoreline segments will be delineated to be as homogenous as possible, based on 
apparent environmental characteristics, and will thus be variable in length. 
 
Once the shoreline segments have been determined, vegetation cover types will be assigned 
thermal cover, hiding cover, and forage habitat categories based on vegetation and landform 
position characteristics, and information from the literature and the USFS and WDFW.  Land 
cover types such as rock outcrops and cliffs, will not be included as habitat for deer and elk.  The 
GIS-generated map will then be field verified.  During the field verification, data will be 
collected in each segment of shoreline to document the following: 

• Evidence of use by big game and other large mammals 

• Availability of forage species 

• Sites or shoreline segments where deer, elk, and other large mammals can access the 
reservoir 

 
Documenting evidence of deer and elk use will involve locating and mapping obvious game 
trails within the primary study area.  Trails will be located in the field and delineated on the map 
or onto Mylar overlays of the 2005 aerial photographs of the Project vicinity.  Because of access 
considerations, trails will not be mapped in areas on top of the rock cliffs that border portions of 
the reservoir downstream of Metaline Falls.  Instead, trail mapping will focus on shoreline sites 
or segments that are accessible to the reservoir, particularly areas in proximity to high value 
forage habitats, such as croplands, that could influence the location of movement corridors.  
Trails both parallel and perpendicular to the reservoir will be mapped; trails that extend beyond 
the study area will be noted but will be mapped only to the edge of the study area.  Mapping big 
game trails will be done primarily as part of the map verification process in 2007, but may also 
involve some additional mapping when snow is present to identify winter use areas.   
 
Determining the availability of big game forage species will involve a qualitative assessment of 
the vegetation within the shoreline segments.  This process will likely require development of 
categories to provide a gross estimate of the percent of each shoreline segment that supports 
shrubs that provide browse (i.e., serviceberry, elderberry) and the percent that supports grasses 
and forbs.   
 
The shoreline erosion, topographic, and bathymetry maps will provide a good starting point for 
identifying sites where big game can access and/or cross the reservoir.  Cliffs, rock outcrops, and 
high, steep cutbanks can be eliminated from consideration as access locations.  However, a more 
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refined analysis will be required to determine the suitability of some sites.  This will involve 
evaluating slope gradient and height along the shoreline under normal high and low pool 
conditions for both deer and elk.  It is likely that some locations may provide access only under 
low water conditions; for example, benches exposed at lower pool levels may be used by big 
game as travel corridors and/or provide access for crossing the reservoir.  Additionally, elk may 
be able to access the reservoir from shoreline sections with greater cutbank heights than deer.  
The rationale for segments of shoreline deemed inaccessible to big game will be described in 
terms of slope gradient and/or height, as determined from the literature.  Sites identified as 
providing access to the reservoir for deer and elk will be delineated on an overlay to the 
shoreline erosion map.  The seasonal availability of access locations will also be discussed. 
 
Data on big game trails and accessible sites will be entered into the GIS database.  The outcome 
of the field verification will be a refined map of shoreline habitat conditions for deer and elk and 
tabular summaries of the characteristics of each segment.  Mapping of the locations where big 
game and other large mammals can access the reservoir will be coordinated with the comparable 
task for RTE Wildlife Study (Study No. 18). 
 

Task 3:  Assess Big Game Use in Shoreline Segments 

At least two and possibly three methods will be utilized to assess relative use of reservoir 
shoreline segments by big game.  First, Project staff familiar with the reservoir will be 
interviewed to see if there are any particular areas where big game are routinely observed.  Next, 
standardized ocular surveys will be used to count big game along the reservoir shoreline 
segments throughout the year.  The number and location of survey routes will be stratified based 
on evidence of big game use in the shoreline segments, as determined by field verification of the 
maps developed in Task 2, information from Project staff, and proximity to croplands or other 
high quality forage habitats that could influence shoreline use.  Field data sheets will be 
developed to tie survey routes and results to the shoreline segments. 
 
Ocular surveys of big game use will be conducted at least 4 times per season, starting in summer 
2007 and continuing through spring 2008 (16 times total).  Surveys will be standardized to occur 
within a set number of hours after sunrise and prior to sunset and will be conducted by boat.  For 
areas that cannot be effectively viewed from the reservoir (e.g., the BWP), surveys will be 
conducted on foot.  Although the timing of the surveys within each season may vary, particular 
emphasis will be placed on conducting winter surveys after snowfall events that may force 
animals to move to lower elevations.  If conditions in 2007–2008 are atypical, particularly during 
the winter, a second year of surveys may be considered.  The level of big game use observed 
each season will be displayed using GIS. 
 
To better understand big game use of the reservoir shoreline during the winter, pellet group 
counts may be conducted in select shoreline segments in March or April 2008, immediately 
following snowmelt in the study area.  Pellet group counts can provide an index of total habitat 
use among broad areas, but pellet data should not be interpreted at too fine a habitat scale 
because of differences in defecation rates during travel and resting.  In addition, the range of 
proportional use in any given winter range area is highly dependent on the big game population 
present on the range and the length of time spent (Boulanger et al. 2000).  Consequently, if big 
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game populations along the reservoir are low in 2007–2008, the results of the pellet group counts 
will not provide much insight into relative use among reservoir shoreline segments.   
 
Information from Project staff and results of the spring, summer, and fall ocular surveys will be 
used to evaluate whether pellet counts will provide useful data.  If it is decided to implement 
pellet counts, information from Project staff and the ocular surveys will be used to identify the 
individual shoreline segments, or groups of adjacent segments, for conducting pellet counts.  
Pellet count surveys will involve establishing transects and plots in the selected shoreline 
segments.  Survey design, including transect length and plot size, number, and distribution, will 
be determined from the literature and adapted to fit the scale of the primary study area (see 
British Columbia Ministry of Environment, Lands and Parks Resources, Inventory Branch, 1998 
for a summary of various survey designs for pellet counts).  The final survey design will be 
discussed with the Terrestrial Resources Work Group prior to implementation.  The study along 
the Pend Oreille River in BC involved establishing 100-square-foot circular plots, spaced about 
60–250 feet apart along variable length transects (Boulanger et al. 2000).  This study may also be 
able to provide information on estimated defecation rates for white-tailed deer, which are needed 
to estimate numbers of animals, and can be extremely variable depending on location and season.  
A study of white-tailed deer in Minnesota, for example, found that defecation rates for white-
tailed deer averaged 34 pellet groups/day during the winter (Rogers 1987), but other studies have 
indicated lower values.  Defecation rates for elk will be researched by reviewing the literature 
and consulting with big game biologists from the WDFW and USFS. 
 

Task 4:  Calculate Road Densities and Estimate Use 

Developing an estimate of road densities will involve delineating roads in GIS using the 2005 
aerial photographs of the secondary study area.  The USFS’s GIS layer of roads for the CNF will 
provide a base of information for much of the secondary study area, but this map will need to be 
expanded to cover roads on private and BLM lands.  Once this step is complete, the BLM, 
USFS, and other parties, as needed, will be consulted to confirm road ownership and to develop 
estimates of use.  At least some field verification may be needed to confirm road location, 
ownership and status (open, seasonally closed, permanently closed), and to get an indication of 
use (overgrown, recent tire tracks).  Use for all roads will be determined in late summer or early 
fall, when the cumulative effects of summer use should be most apparent.  Local and USFS 
(CNF) law enforcement officers will be contacted to determine if snowmobile use of closed 
roads, particularly on the east side of the reservoir, is an issue.  In addition, selected roads east of 
the reservoir will be checked for tire and snow mobile tracks during the winter of 2007/2008.  
This will be done periodically, in conjunction with other field surveys.  Use will be categorized 
based on information from Wisdom et al. (2005) and other relevant research.  The roads, 
ownership, and level of use data will be entered into GIS to create a map.   
 
GIS will be used to calculate overall road density for the entire secondary study area, and for six 
sub-areas:  east and west sides of the reservoir upstream and downstream of Metaline Falls and 
east and west side of the Pend Oreille River from Boundary Dam to the U.S.-Canada border.  In 
addition, the contribution of Project-related roads to the overall and sub-area densities within the 
secondary study area will be determined.  It may be logical to exclude the towns of Metaline 
Falls and Metaline from the analysis since these developed areas do not provide deer and elk 
habitat and have a large number of roads that could skew the results, particularly for the sub-
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areas.  Road densities and vehicle use levels will be analyzed for different sub-areas, and the 
secondary study area as a whole, to determine the effects of roads on habitat quality for deer and 
elk.   
 

Task 5:  Estimate Potential Big Game Habitat in the Fluctuation Zone 

Estimating the amount of potential big game habitat in the reservoir fluctuation zone will involve 
the following steps: 

1) Hydrology and bathymetry data will be used to delineate the extent of the reservoir 
fluctuation zone in 5-foot (vertical) increments.  The Hydraulic Routing Model, 
which will be developed as part of the Mainstem Aquatic Habitat Modeling Study 
(see Study No. 7 of this RSP), will be used to translate the USGS gage data into 
corresponding water surface elevations along the length of the study area.   

2) The bathymetry map and GIS data on vegetation cover types and shoreline conditions 
(Task 2) will be overlaid and used as a base for delineating the cover types that could 
potentially develop in the reservoir fluctuation zone.  This step will assume that 
existing shoreline vegetation types would expand into the fluctuation zone if the 
reservoir were operated at lower levels during the growing season and there were no 
significant changes in topography or substrate.  Depending on topography, it may also 
be necessary to modify the riparian/upland boundary in some locations.  In addition, 
some modifications to the expected cover types in the fluctuation zone may be needed 
to reflect the effects of periodic high flow events, which are outside the control of the 
Project, but which may affect the establishment and maintenance of riparian trees.  
Project hydrology data will be used to make this determination. 

3) GIS will be used to develop a map of cover types and tables of associated acreage 
estimates, by ownership (USFS, BLM, SCL, and private), that could potentially occur 
in the reservoir fluctuation zone, in 5-foot (vertical) increments.  Vegetated cover 
types will also be converted to thermal cover, hiding cover, and forage habitat 
categories based on information from Task 2 to assess big game habitat availability. 

 
This task will be coordinated with the Inventory of Riparian Trees and Shrubs (see Study No. 16) 
and the Waterfowl/Waterbird Study (Study No. 15), which also require evaluating the 
development of potentially suitable habitat in the fluctuation zone. 
 

Task 6:  Documentation and Effects Assessment 

All data collected in the field will be recorded on datasheets and/or maps or aerial photographs or 
with GPS.  Mapped data will be entered into the Project GIS database; other data will be entered 
into a database for analysis.   
 
This task will also describe the effects of the Project and local land uses on big game habitat 
quantity and quality in the study area.  For existing big game habitat, this will involve using 
information from the literature and data from Tasks 1 – 4 to quantitatively or qualitatively assess 
the effects of:  (1) the reservoir and Project-induced erosion on crossing opportunities for big 
game; (2) reservoir water level fluctuations on big game habitat structure and function; (3) road 
density, including Project-related roads, on habitat usability by deer and elk; and (4) local land 
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uses (timber harvest, mining, recreation, residential/commercial development) on habitat 
structure and function.  Although this assessment will be qualitative, it may be possible to 
develop an index of habitat quality based on availability and/or length of crossing locations, the 
relative amount (ratio) of suitable forage and cover, and road density that can be applied to each 
of the reservoir shoreline segments.  In addition, the amount of habitat potentially available for 
big game in the reservoir fluctuation zone will be quantitatively assessed based on the results of 
Task 5. 
 
2.6. Work Products 

The results of the Big Game Study will be compiled and presented in a final study report written 
in the standard scientific format.  The report will include the following information: 

• Maps and accompanying tables of big game habitat conditions in each shoreline 
segment, including documented forage species, mapped game trails, and sites where 
deer and elk can access the reservoir.    

• Maps and accompanying tables of potential big game habitat in the reservoir 
fluctuation zone, in 5-foot (vertical) increments, downstream and upstream of 
Metaline Falls.  These maps will show both the potential vegetation communities as 
well as their designation as forage, hiding cover, or thermal cover. 

• A summary of the methods used to conduct the ocular surveys and pellet counts to 
determine big game use.  This section will include an accounting of when the surveys 
were conducted and a map of the routes and transects. 

• The results of the surveys to determine big game use, by season and location. 

• Completed data sheets for all surveys and a comprehensive list of all wildlife species 
observed and identified during surveys. 

• A map of roads in the secondary study area with information on road ownership and 
estimated level of use. 

• Calculated road densities for the entire secondary study area and each sub-area. 

• A discussion of potential threats and Project impacts to the quantity and quality of 
existing and potential big game habitat and travel/crossing corridors, as determined 
from the results of this study.  The full assessment of potential Project-related 
impacts, including the effects of the type and timing of Project operations and 
maintenance and Project-related recreation, will be part of the integrated resource 
analysis (see Attachment 1, section 2.4 of this RSP).  

 
GIS layers and metadata of existing big game habitat and roads, as well as maps of potential 
habitat in the fluctuation zone, will be made available to the agencies, if requested. 
 
2.7. Consistency with Generally Accepted Scientific Practice 

This study is not intended to be a comprehensive study of big game populations and/or habitat 
quality in the Project vicinity.  Rather, it is designed to provide qualitative information on habitat 
conditions along the reservoir shoreline and an indication of the relative use of these habitats by 
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big game.  As such, it is not comparable to generally accepted methods for conducting big game 
studies in the scientific community.  Calculations of road density are consistent with standard 
practices. 
 
2.8. Consultation with Agencies, Tribes, and Other Stakeholders 

This study plan was prepared with input from the USFS, WDFW, and Pend Oreille County 
Noxious Weed Control Board.  Input was provided at meetings of the Terrestrial Resources 
Workgroup on July 26 and August 15, 2006.  Comments provided by relicensing participants at 
the workgroup meetings are summarized in the PSP Attachment 5-1 (SCL 2006b) and can also 
be found in the workgroup meeting summaries, available on SCL’s relicensing website 
(http://www.seattle.gov/light/news/issues/bndryRelic/).  Additional input was provided by 
WDFW in written comments (letter from D. Robison, WDFW, to M. Lynn, SCL, August 28, 
2006) and a follow-up phone conversation (D. Robison, WDFW, personal communication, 
August 28, 2006) (included in the PSP Attachment 5-1, SCL 2006b), and by the USFS in its 
PAD/Scoping comments and official study requests (USFS 2006).  A proposed plan for the Big 
Game Study addressing these comments was included in the PSP that was filed with FERC 
October 16, 2006. 
 
Since filing the PSP, SCL has continued to work with relicensing participants on its proposed 
study plans.  In response to comments made during the November 15 study plan meeting and 
comments filed with FERC by the USFS (2007) and USFWS (2007), SCL has further modified 
the Big Game Study plan (SCL’s responses to comments are summarized in Attachment 3 and 
consultation documentation is included in Attachment 4 of this RSP.).  Modifications included 
adding clarification, additional supporting rationale, and additional detail to address USFWS and 
USFS comments.  SCL believes that these agencies’ comments are adequately addressed in the 
Big Game Study plan.  Where differences remain between study requests and study elements, 
SCL has so noted in Attachment 3 of this RSP. 
 
2.9. Schedule 

The tasks for the Big Game Study will be conducted primarily in 2007, although the ocular 
surveys of big game use along the reservoir will continue through spring of 2008 and pellet 
counts, if conducted, will occur in March–April 2008.  The need for a second year of ocular 
surveys will be evaluated after the first year of ocular surveys are completed in June 2008.  
Assuming one year of ocular surveys, the expected schedule is as shown in Table 2.9-1. 
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Table 2.9-1.  Schedule for Big Game Study. 

Activity Timeframe 

Review existing information February–March 2007 

Finalize study implementation details April 2007 

Map shoreline conditions April–May 2007 

Map potential big game habitat in the fluctuation zone August–September 2007 

Conduct ocular surveys of seasonal big game use of shorelines June 2007–December 2007 

Map roads and calculate densities August–October 2007 

Evaluate the usefulness of pellet counts to assess winter use October–November 2007 

Prepare interim study report (first-year results) November–December 2007 

Distribute interim study report  January 2008 

Meet with relicensing participants to review first year efforts and results 
and discuss plans for any second year efforts 

February 2008 

Include interim report in Initial Study Report (ISR)  filed with FERC March 2008 

Hold ISR meeting and file meeting summary with FERC March 2008 

Conduct pellet counts (if needed) to estimate relative winter use of 
shoreline habitats 

March–April 2008 

Continue ocular surveys of seasonal big game use of shorelines January–May 2008 

Prepare “draft” final study report October–November 2008 

Distribute “draft” final study report for relicensing participant review December 2008 

Meet with relicensing participants to review study efforts and results 
and “cross-over” study results 

January 2009 

Include final study report in Updated Study Report (USR) filed with 
FERC  

March 2009 

Hold USR meeting and file meeting summary with FERC   March 2009 

 
 
2.10. Progress Reports, Information Sharing, and Technical Review 

In addition to preparing the study reports (as described in the above), there will be several 
opportunities for information sharing and technical review with relicensing participants.  Agency 
biologists will also be invited to participate in survey efforts.  Preliminary survey results will be 
communicated to relicensing participants as they become available in 2007–2008.  Prior to 
release of the Initial and Updated Study Reports (which will include the results of this study), 
SCL will meet with relicensing participants to discuss the study results, as described in 
Attachment 1, section 2.3of this RSP. 
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2.11. Anticipated Level of Effort and Cost 

The Big Game Study is expected to involve about 100 hours of field time (2 biologists for 
approximately 5 days each) to verify shoreline habitat conditions and map trails and reservoir 
access locations.  About 128 hours of field time (1 biologist for 1 day, for 16 surveys) will be 
needed for ocular surveys, and about 200 hours of field time will be required for the pellet counts 
(2 biologists for 5 days for clearing and set up, 2 biologists for 5 days for the count).  Additional 
time will be needed for road mapping and verification, data summary, analysis, and reporting.  
The estimated cost for this study is $67,000–$80,000, assuming only a single year of ocular 
surveys.  There is also the potential to train Project staff to conduct the ocular surveys.   
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