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EXECUTIVE SUMMARY
The Kootenai Tribe of Idaho (Tribe) has
been involved in several conservation and
mitigation projects in Boundary County in
which the need has arisen for a more
scientific framework for targeting areas for
wetland restoration and conservation and
for addressing community issues and
concerns. The Watershed Prioritization
Model (WPM) is an analytical tool used for
rating the restoration and conservation
potential of watersheds. The WPM allows
the Tribe to select indicators and combine
and weight them according to their needs.
The WPM utilizes these indicators and
several data layers to identify and prioritize
watersheds for conservation and restoration
potential. The capability to assess
watershed function can be developed as
factors that limit fish and wildlife are better
understood and data become available. The

WPM is an Arcview-based tool that can be
used to support natural resource decisions
(e.g., where to target wetland restoration to
enhance hydrologic function; where to
protect wetlands; where to focus costsharing opportunities for wetland restoration
and conservation; and where to target staff
and money). The WPM may also be used to
develop natural resource management
alternatives, identify data gaps for
assessing habitat functions, and identify
existing parcels of conservation land that
reflect public interests such as conservation,
recreation, or resource protection. The
prioritized watersheds may be used as a
starting point in developing site-specific
restoration and conservation opportunities
and strategies for landowner negotiations in
the event that a parcel is identified as
having high resource values.
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CHAPTER 1: INTRODUCTION
OVERVIEW

 diking and draining associated with

Boundary County is part of the Kootenai
River Subbasin, which has been recognized
as a high priority restoration area by
numerous agencies and conservation
organizations. Changes in vegetation, an
increase in transportation infrastructure to
service new development, and
the
fragmentation of wildlife habitats have
resulted in widespread alterations to the
landscape. The Habitat Restoration and
Conservation Strategy Using GIS-Based
Analytical Tools (Strategy) will afford the
Kootenai Tribe of Idaho (Tribe) the ability to
identify and prioritize watersheds in which to
direct its restoration and conservation efforts.

agricultural development;
 land use such as livestock grazing and
logging; and
 road,
highway,
and
railroad
development.

BENEFITS

OF

WETLANDS

Wetlands are the most biologically
productive ecosystems on earth. Protected
wetlands create economic benefits by
providing open space for recreation and
wildlife habitat. A protectedﬂoodplain that
doubles as a wildlife refuge or recreation
area may generate economic benefits by
attracting hunters, birdwatchers, and other
tourists.

PURPOSE AND NEED

AESTHETICS

The purpose for developing this Strategy is
to focus restoration and conservation efforts
in areas where the potential is greatest to
protect, restore, and maintain biological
functions, maximize wildlife productivity, and
provide benefits to fish. More importantly,
the Strategy is meant to direct investments
to their most productive applications.

Wetlands offer a unique open space for the
aesthetic enjoyment of nature as well as
activities such as hiking, fishing, hunting,
and photography. Wetlands support a large
and valuable recreational hunting industry.
Hunters spend large sums of money in the
local economy for guns, ammunition,
hunting clothes, food, and lodging.

THREATS

TO

WETLANDS

Wetlands in Boundary and Bonner County
are threatened on many fronts. Nationally,
wetlands are disappearing at an alarming
rate. Locally, significant threats to wetlands
include:
 rural residential development;
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WATERFOWL
Wetlands are vital to many species of ducks,
geese, shorebirds and swans for nesting,
food, and cover. They use specific wetland
types during different life stages such as
reproduction,
molting,
migration,
and
wintering. Eighty percent of America’s
breeding bird population and more than 50
percent of the 800 species of protected
migratory birds rely on wetlands (Wharton et
al. 1982).

WILDLIFE
Wetlands provide habitat for numerous
species of birds, mammals, reptiles,
amphibians, fish, and shellfish. Depending
upon the size of the wetland, the vegetative
composition, and the requirements of the
specific animal, wetlands can provide some
or all of a species’ life requirements.

THREATENED

AND

ENDANGERED SPECIES

Wetland habitats are necessary for the
survival of a disproportionately high
percentage of threatened and endangered
species. Although wetlands occupy only
about 3.5 percent of the land area in the
United States, of the 209 animal species
listed as endangered in 1986, about 50
percent depend on wetlands for survival and
viability (Mitsch and Gosselink 1993).
Protecting habitat for these species helps the
recovery process for those listed and helps
ensure that additional species do not
become listed.

FRESHWATER FISH
Nearly all freshwater fish require shallow
water provided by wetlands at some stage of
their lives for spawning, shelter from extreme
environmental conditions, and feeding. Many
wetlands, where connected with deepwater
habitats, provide ideal fish brooding and
rearing habitat.
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SUBSISTENCE USE
Wetlands are a rich source of information
about cultural heritage. The remains of
prehistoric Native American villages and
mounds of shells or middens have
contributed to our understanding of Native
American cultures and of the history and the
use of our wetlands (Mitsch and Gosselink
1982). Wetlands provide the primary
resources on which some village economies
are based. Those societies have adapted to
the local ecosystems over many generations
and are integrated into them (Ellanna and
Wheeler 1986).
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RELATIONSHIP TO THE
COLUMBIA BASIN FISH AND
WILDLIFE PROGRAM
Development and operation of the federal
hydroelectric system resulted in fish and
wildlife losses. The Columbia Basin Fish
and Wildlife Program (Program) (NPPC
2000) includes a commitment to mitigate for
these losses. This Strategy is meant to
address one of the Program’s overarching
objectives: “[To mitigate] across the basin
for the adverse effects to fish and wildlife
caused by the development and operation
of the hydrosystem” (NPPC 2000). The
Strategy also addresses a more specific
Program
objective
for
biological
performance: “Develop and implement
habitat acquisition and enhancement
projects to fully mitigate for identified losses”
(NPPC 2000).

ALBENI FALLS WILDLIFE
MITIGATION PROJECT
This Strategy is intended to support the
Tribe’s
decisions
regarding
the
implementation
of
restoration
and
conservation projects using Albeni Falls
Wildlife Mitigation Project (AFWM Project)
funding.
The
long-term
conservation
potential for the AFWM Project is primarily
the protection of existing high quality wetland
habitats and associated target species, but
also includes protection of habitats with high
restoration potential. Areas of AFWM Project
implementation are illustrated in figure 1.
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SUBBASIN PLANNING PROCESS
This Strategy begins to address the overall
goal identified in the Kootenai River
Subbasin Summary (Summary) (Northwest
Power Planning Council [NPPC] 2000),
which is to “rehabilitate and protect the
abundance, productivity, and diversity of
biological communities and habitats within
the subbasin.” This Strategy is designed to
meet several near-term wildlife needs
identified in the Summary, including the
need to rehabilitate riparian and wetland
habitats and floodplain function; reconnect
fragmented
habitats
and
isolated
populations; protect habitat of native fish
and wildlife populations; rehabilitate
watershed function and condition; and
replace lost tribal hunting, fishing, and
gathering areas, and cultural and spiritual
sites.
This Strategy can, as a starting point,
address specific objectives and strategies
identified in the Summary, including:
Subbasin-wide Objective 2. Rehabilitate to
a self-sustaining condition populations of
threatened,
endangered,
and
other
declining native species by 2020.
•
Protect
critical
habitats
through
acquisition, conservation easements, or
agreements.
Objective 2d. By 2005, meet or exceed the
existing harvests levels of big game, upland
birds, and waterfowl in the Kootenai River
subbasin.

CHAPTER 1: I NTRODUCTION

Figure 1. Albeni Falls Wildlife Mitigation Project area of implementation.
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•

•

•

Identify priority zones for big game,
upland birds and waterfowl habitat
protection,
rehabilitation,
and
enhancement activities.
Protect, enhance and maintain big
game, upland birds and waterfowl
critical habitats.
Enhance an average of 500 acres in
each specific zone for each individual
big game, upland birds and waterfowl
species annually
through habitat
manipulation, adaptive management
techniques and forest management
practices.

Objective 2e. Protect, maintain or enhance
neo-tropical migrant birds, native birds, and
amphibian and reptile populations at current
levels within present use areas, and identify
critical habitats within the Kootenai River
subbasin by 2020.
•
Identify, protect, enhance and maintain
neo-tropical migrant birds, native birds,
amphibian and reptile critical habitats.
•
Enhance an average of 200 acres in
each specific zone for identified priority
neo-tropical migrant birds, native birds,
amphibian and reptile species annually
through habitat manipulation, adaptive
management techniques and forest
management practices.
•
Protect, enhance and maintain neotropical migrant birds, native birds,
amphibian and reptile habitat with an
emphasis on critical, riparian, wetland
and low elevation habitats in specific
zones.
•
Protect, enhance and maintain neotropical migrant birds, native birds,
amphibian and reptile habitat with an
page 8

emphasis on livestock management
techniques in specific zones.
Objective 3a. By 2005, rehabilitate 15
percent or more of the riparian habitat lost in
the Kootenai River subbasin with no new
net losses of riparian habitat.
•
Cooperate and coordinate efforts to
protect, enhance and rehabilitate low
elevation riparian habitats.
•
Protect, enhance and maintain riparian
habitat with an emphasis on livestock
watering facilities, fencing, and livestock
management techniques in specific
zones.
Objective 3b. By 2005, rehabilitate 15
percent or more of the wetland habitat lost
in the Kootenai River subbasin with no new
net losses of wetland habitat.
•
Investigate
and
analyze
historic
hydrologic losses and wetland habitats
in the Kootenai subbasin.
•
Identify wetland habitat losses and
associated losses in biological functions
and performance.
•
Cooperate and coordinate efforts to
restore natural disturbance regimes (i.e.,
floods) in wetland habitats.
•
Cooperate and coordinate efforts to
protect, enhance and rehabilitate
wetland habitats with an emphasis in
low elevation and intact wetland
habitats.
•
Protect, enhance and maintain wetland
habitats with an emphasis on livestock
watering facilities, fencing, and livestock
management techniques in specific
zones.

CHAPTER 1: I NTRODUCTION

Finally, the Strategy will meet the following:
“Other needs include efforts to
prioritize
rehabilitation
/
enhancement activities and explore
opportunities
for
securing
management rights based on
ecosystem functions and values so
we can systematically invest in the
best remaining lands. There is a
need to augment land acquisitions
with
conservation
easements,
management
agreements,
and
cooperative conservation plans as a
way of making conservation dollars
go farther and keeping land in private
ownership in order to maintain the
tax base, which is extremely
important in the context of our local
political setting” (NPPC 2000).

HYDROELECTRIC OPERATIONAL
LOSSES
The Tribe is currently developing an
operational loss assessment for the
Kootenai River resulting from the operation
of Libby Dam, upstream in Montana. If data
layers are developed as part of that effort,
this Strategy may be used as a helpful tool
in identifying more specific actions
necessary to mitigate the loss of fish and
wildlife habitat resulting from project
operations.

PROJECT AREA
The project area occupies the southwest
portion of the Kootenai River subbasin,
which is in the Mountain Columbia Province
of the Columbia River Basin (Figure 2).
The project area encompasses 860 square
miles (mi2) (550,425 acres) and lies
primarily within Boundary County, Idaho
(Figure 3). Fourteen percent (78,848 acres)
of the project area is located in Bonner
County. The U.S. – Canada border serves
as the project area’s northern boundary,
while the upper Pack River and Highway 95
comprise the southern boundary. The
project area is bound on the east by the
Idaho – Montana border and on the west by
the Selkirk Mountains. Elevations in the
project area range from 1,723 feet to 7,700
feet. Major tributaries include Smith Creek,
Round Prairie Creek, the Moyie River, and
Deep Creek.
Approximately 47.24 percent (260,019
acres) of the project area consists of
privately owned lands, while public lands
comprise 53.76 percent (290,406 acres)
(Figure 4).

According to the Program, the primary
wildlife strategy is [to] “complete the current
mitigation program for construction and
inundation losses and include wildlife
mitigation for all operational losses as an
integrated part of habitat protection and
restoration” (NPPC 2000).
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Figure 2. Project area vicinity, Columbia River basin, Idaho.
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Figure 3. Project area, Boundary and Bonner Counties, Idaho.
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Figure 4. Public and private lands in the project area.
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CHAPTER 2: SETTING
BOUNDARY COUNTY OVERVIEW
Boundary County is characterized by a
diverse mixture of agricultural and forestry
enterprises
that
contribute
to
the
predominantly
rural
nature
of
the
community. The area’s abundant natural
resources are home to a variety of fish and
wildlife species and provide plentiful
recreational opportunities for local citizens
and tourists alike. Water dominates the
history and the landscape of Boundary
County. Bordered by Canada on the north
and situated between the heavily forested
Purcell and Selkirk mountain ranges, the
county serves as Idaho’s international
gateway.
An estimated 820,000 acres make up
Boundary
County’s
land
base.
Approximately 467,000 acres (57 percent)
are comprised of U.S. Forest Service
(USFS) land (Dinning et al. 1998), a fact not
lost on many area residents. These
federally managed lands provide critical
habitat for native, threatened, and
endangered species, such as the grizzly
bear and mountain caribou, and are a vital
component to the quality of life enjoyed by
local citizens. Residents of Boundary
County depend on access to USFS land for
firewood gathering, hiking, camping,
hunting, fishing, snowmobiling, and a variety
of other recreational pursuits.
A moist climate and the fertile soils of the
Kootenai River floodplain provide ideal

conditions
for
pasture
and
forage
production. Agricultural production in the
county varies from specialty crops, including
horticultural crops, to wheat, barley, and
hay. Boundary County average agricultural
production values are an estimated $20
million, with unknown broader economic
and social benefits throughout the county.
The city of Bonners Ferry is the urban
center of Boundary County. U.S. Highways
95 and 2 and State Highway 1 pass through
Boundary County and play an important role
in international transportation and serve two
U.S. Ports of Entry. Results of the U.S.
2000 Census indicate that approximately 25
percent of the county’s 10,000 residents live
in Bonners Ferry, and county population
levels have increased 18.5 percent since
1990.

EXISTING PROTECTED LANDS
Boundary County has large areas of land
preserved for open space and wildlife
habitat. Approximately 9,732 acres have
been protected either by conservation
easement or fee simple purchase.
Entities with conservation land holdings in
the project area include the Tribe, Rocky
Mountain Elk Foundation (RMEF), The
Nature
Conservancy
(TNC),
Idaho
Department of Fish and Game (IDFG), and
the U.S. Fish and Wildlife Service
(USFWS).
The Natural Resources Conservation
Service (NRCS) holds several Wetland
Reserve Program (WRP) conservation
page 13
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easements throughout the county. The U.S.
Army Corps of Engineers (USACOE) holds
flowage easements over private lands
adjacent to the Kootenai River. These
easements restrict the land uses on
properties in this area.
Countywide, approximately 2,667 acres are
protected by easements; 7,066 acres are
held in fee by an agency or organization
whose mission is aligned with resource
protection. The locations of these protected
lands are identified in figure_38.

WETLANDS OVERVIEW
Wetlands serve as wildlife habitat, absorb
storm and flood water, and reduce pollutant
and sediment loads in watershed runoff.
Boundary County wetland losses are
attributed to a combination of factors that
include the operations of Libby Dam, river
diking,
draining
associated
with
development, and tributary channelization
(NPPC 2000). Boundary County lowland
habitats are diverse, containing wetland and
riparian habitats associated with the wide
floodplain of the Kootenai River.
Wetlands are biologically diverse and
dynamic ecosystems. Found in every state,
wetlands support diverse populations of fish,
wildlife and plants, providing habitat for more
than 40 percent of the nation’s endangered
and threatened species. Wetlands also help
protect water quality by filtering out
pollutants, provide natural flood control by
absorbing excess water, and offer aesthetic
and recreational opportunities.
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In general terms, wetlands are areas where
water is present either at or near the surface
of the soil all year or for varying periods of
time during the year. The prolonged
presence of water creates conditions that
favor the growth of specially adapted plants
(hydrophytes)
and
promote
the
development of characteristic wetland
(hydric) soils.
For purposes of this Strategy, the most
comprehensive definition of wetlands that
will be used is the USFWS definition
(Cowardin et al. 1979):
“Wetlands are lands transitional
between terrestrial and aquatic
systems where the water table is
usually at or near the surface or the
land is covered by shallow
water…Wetlands must have one or
more of the following three
attributes: (1) at least periodically,
the land supports predominantly
hydrophytes, (2) the substrate is
predominantly undrained hydric soil,
and (3) the substrate is non-soil and
is saturated with water or covered by
shallow water at some time during
the growing season of each year.”

Inland wetlands include marshes and wet
meadows dominated by herbaceous plants,
swamps dominated by shrubs, and wooded
swamps dominated by trees. Many of these
wetlands are seasonal and may be wet only
periodically.

FUNCTIONS

AND

VALUES

Wetlands provide many services and
commodities to humanity. Wetland functions
include
water
quality
improvement,
floodwater storage, fish and wildlife habitat,
aesthetics, and biological productivity. The
quantity of water present and the timing of
its presence in part determine the functions

of a wetland and its role in the environment.
The value of a wetland is an estimate of the
importance or worth of one or more of its
functions to society.
At the population level, wetland-dependent
animals provide important and valuable
harvests and millions of days of recreational
fishing and hunting. At the ecosystem level,
wetlands moderate the effects of floods,
improve water quality, improve biological
productivity,
increase
ground
water
recharge, and provide aesthetic value. In
other words, wetlands provide direct human
benefits
to
local
communities.

page 15

Kootenai Tribe of Idaho
A HABITAT RESTORATION AND CONSERVATION STRATEGY USING GIS-BASED ANALYTICAL T OOLS

WETLAND CLASSIFICATION
The USFWS National Wetland Inventory
(NWI) attribute classification definitions are
derived from Cowardin et al. (1979). For
purposes of this Strategy, the focus will be
on the palustrine and riverine systems and
their corresponding features and classes.
The palustrine system includes small,
shallow, permanent or intermittent water
bodies that are situated near lakes, river
channels, and river floodplains. These
wetlands may also occur as islands in lakes
or rivers.

EMERGENT WETLAND
Emergent wetlands are known by many
names, including marsh, meadow, fen,
prairie pothole, and slough. Emergent
wetlands are characterized by erect, rooted,
herbaceous hydrophytes, excluding mosses
and lichens. Examples of plant species that
dominate this wetland class include cattails
(Typha spp.), bulrushes (Scirpus spp.),
sedges (Carex spp.), and many species of
smartweeds (Polygonum).
A total of 6,891 acres of emergent wetlands
occurs within the project area (Table_5). An
estimated 5,173 acres (75 percent) of
emergent wetlands occur on privately held
land within the project area, while the
remaining 1,718 acres occur on public land.

SCRUB-SHRUB WETLAND
This wetland class includes areas
dominated by woody vegetation less than
20 feet tall. Scrub-shrub wetlands may
represent a successional stage leading to
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forested wetlands, or they may be relatively
stable communities. Examples of plant
species that occur in this type of wetland
include alders (Alnus spp.), willows (Salix
spp.), and red osier dogwood (Cornus
stolonifera).
There are approximately 3,332 acres of
scrub-shrub wetlands within the project area
(Table_5).The majority, 79 percent (2,639
acres), occurs on private land and 693
acres (21 percent) of scrub-shrub wetlands
occur on public land.

FORESTED WETLAND
Forested wetlands are most common where
moisture is relatively abundant, particularly
along rivers and in the mountains. These
wetlands are characterized by woody
vegetation that is over 20 feet tall, and they
generally contain an overstory of trees, an
understory of young trees and shrubs, and
an herbaceous layer. Dominant tree species
include
black
cottonwood
(Populus
trichocarpa) and western redcedar (Thuja
plicata).
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The palustrine wetlands within the project
area are comprised of 3,145 acres of
forested wetlands on private lands and 283
acres on public lands.

RIVERINE WETLAND
The riverine system is characterized by a
channel bank (including natural and manmade levees) or by wetlands dominated by
trees,
shrubs,
persistent
emergents,
emergent mosses, or lichens. Palustrine
emergent wetlands, scrub-shrub wetlands,
and forested wetlands may occur adjacent to
the riverine system, often on a floodplain.

WETLAND STATUS
NATIONAL
The USFWS (2001) reports the rate of
wetland loss in the United States has
decreased to an estimated annual loss of
58,500 acres - an 80 percent reduction
compared to the previous decade. "This is
very good news,” said Secretary of Interior,
Bruce Babbitt. “Federal programs and
policies encouraging wetlands conservation
and restoration should be directly credited.

At one time wetlands were considered
wastelands but attitudes have changed.
Today we know wetlands are beneficial for
both people and wildlife because they
protect drinking water, habitat, beaches,
recreation areas, and much more."
The National Resources Inventory (NRCS
2001), a report on the health of America's
private lands, also shows significant
reduction in wetland losses. The report found
an average annual net loss from all sources
of 32,600 acres of wetlands from 1992 to
1997. Development was the reason for 49
percent of the total losses; agriculture
accounted for 26 percent of the losses;
silvicultural practices, 12 percent; and
miscellaneous, 13 percent—over half of
which was due to natural climatic variations,
such as drought. Programs designed to
restore or enhance wetlands have resulted in
reduced losses.
The national goal of no net wetlands losses
still has not been met, however. The study
shows that between 1986 and 1997,
forested wetlands and freshwater emergent
wetlands continued to show the most
losses. Open water ponds have been
increasing, yet there is concern that the
long-term trend in the loss of vegetated
wetlands may result in long-term adverse
consequences.
A federal program that permits developers
to destroy wetlands if they re-create similar
landscapes elsewhere has failed to stem
the loss of wetlands nationwide, a National
Research Council panel concluded.
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The council, an advisory body of the
National Academy of Sciences, reviewed
the status of hundreds of replacement
wetlands and found that some were never
started, some were not completed and
others bore little resemblance to naturally
functioning wetlands (Schoch 2001).
The stated federal objective since 1990 has
been "no net loss" of wetlands--meaning
that the acreage and functions of
replacement and preserved wetlands should
counterbalance the loss of wetlands by
development, agriculture and other causes.
But although wetland losses have slowed in
recent years, the goal of "no net loss" has
not been met, the report concludes.
From 1974 to 1983, according to the panel,
the nation experienced a net loss of 2.5
million acres of wetlands. Between 1986
and 1997, the loss was 644,000 acres, even
after factoring in newly created and restored
wetlands. Those figures were based on
USFWS research.
The panel recommended that developers
be required to create or restore
wetlands before destroying existing
ones. It also called for broader
searches for the best sites for
replacement wetlands. It recommended
searching through entire watersheds
rather than choosing sites close to the
wetlands to be destroyed.

IDAHO
Since the 1860s, wetlands in Idaho have
decreased 56 percent, from 879,000 acres
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to approximately
1990).

386,000

acres

(Dahl

PROJECT AREA
Total wetlands (lacustrine and palustrine)
represent approximately 3.8 percent of all
lands in the project area. Palustrine wetlands
represent 2.6 percent of the project area.
Nearly 80 percent of palustrine wetlands is in
private ownership.
Wetlands provide habitat for numerous
species of rare plants (Table_6). Fifty-nine
rare plant species are known to occur in the
project area.

TRIBAL RESOURCE OVERVIEW
The Kootenai River and associated
floodplains was the primary fishery and
waterfowl production area for the Tribe.
Historically, the Kootenai River was likely a
highly productive system in which “The
deep alluvial soils of the floodplain, its low
relief surface, the meandering course of the
river within its natural levees, lateral inflow
streams and periodic flooding…resulted in a
mosaic of channels, oxbows, permanent
and ephemeral lakes and sloughs, bordered
by grassy meadows and cottonwood forest
on the natural stream levees” (Redwing
1996). The Kootenai River valley historically
provided the Tribe with abundant resources
which they relied upon for food, spiritual,
and ceremonial purposes.
The U.S. Army Corps of Engineers (2002)
noted the historical use of resources by the
Kootenai Indians:
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“The Kutenai Indians lived along the
Kootenai River and its drainages.
The Kutenai's base camp was
located in the Tobacco Plains, an
area near the U.S. - Canada border.
Their geographic location helped in
the shaping of their unique culture.
They hunted for buffalo, elk, deer,
and other large game like the Plains
tribes, but they also fished like the
Pacific tribes. The hunting diversities
divided the tribe into the Upper
Kutenai (Horse Indians) and the
Lower Kutenai (Flatbows). The
Upper Kutenai raised large horse
herds. They lived close to the
Rockies. Once or twice a year they
rode out into the plains for a buffalo
hunt. They traded their surpluses
with the Lower Kutenai. The Lower
Kutenai preferred canoes over
horses. They hunted small game,
speared salmon, and trapped fish.
The river linked the two groups
together. The river's shores provided
some common campsites, wintering
spots, and special ceremonial sites.”
Wild game, wetland plants, fish, and
waterfowl provided the Tribe with abundant
resources year round. The Tribe sought out
wild game such as deer, elk, moose,
woodland caribou, and mountain goat
during the late summer when the fur and
hide were best (Turney-High 1941).
Vegetative resources were often added to
stews or dried for winter. Possible perennial
and ephemeral wetland plants were once
abundant and important to the Tribe (Keefer
pers. comm., 1999).

white sturgeon (Acipenser transmontanus),
bull trout (Salvelinus confluentus), whitefish
(Prosopium williamsoni) and burbot (Lota
lota). Currently, three of these four species
are either listed or are candidates for listing
under the U.S. Endangered Species Act.
The Kootenai River white sturgeon was
culturally and religiously significant to the
Tribe. Even canoes took the shape and
name (sturgeon-nosed canoes) of this large
native fish.

In the early 1900s, local residents recall
annual gatherings of Kootenai (15 - 23
tepees and associated smoking racks) at
known fishing camps along the Kootenai
River (B. Krauss, pers. comm., 2000).
In addition to fish, ducks were taken in great
numbers, where cured duck flesh was a
staple (Turney-High 1941). Duck netting
was a communal activity with the
supervision of a Duck Chief. Other
waterfowl, such as geese, were taken by
means of bow and arrow (Turney-High
1941).

The lower Kootenai River historically
produced approximately ten different
species of fish utilized as food by the
Kootenai Indians (Scholz 1985). Some of
these species included the Kootenai River
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AGRICULTURAL OVERVIEW
There are currently 62,490 total acres in the
county used for agricultural production
(Dinning et al. 1998). Boundary County
agriculture is diverse, including a number of
agricultural areas distinguished by their
geography, hydrology, soil characteristics,
and cropping patterns. The agricultural
areas of Boundary County are confined to
the Kootenai River floodplain and the bench
areas above the floodplain.

CROPS
Crop production in the floodplain consists of
winter and spring wheat, spring barley,
winter and spring canola, rape seed, alfalfa
seed/hay, timothy and white clover for seed
and hops. Crops of the bench area are
spring and winter wheat, spring barley,
alfalfa hay, alfalfa seed, grass hay, pasture
and production of forestry and nursery
landscape plant material.

The sales associated with agricultural
production and the agricultural processing it
induces, catalyze economic activity in other
sectors of the county economy. This activity
is generated through the purchase of inputs
and services from other industry sectors
and through expenditures by workers of
their incomes.

LIMITING FACTORS
FLOODPLAIN ALTERATIONS

Although there are many microclimates in
Boundary County, most inhabited areas are
suitable for fruit and vegetable garden
production. Apples, pears, plums and
apricots are grown, but peaches are not a
reliable crop in the county. Vegetables
successfully grown include corn, tomatoes,
beans, squash, and all the cool-season
vegetables (cabbage, broccoli, etc.).

Floodplain
alterations
and
stream
morphology changes are primary limiting
factors in the regulated mainstems, and
lower valley tributaries and wetland areas.
In the mainstem and valley tributaries,
wetlands and other floodplain habitats have
been lost to agricultural row crop and
pastureland (NPPC 2000).

BENEFITS

Prior to the construction of Libby Dam, the
Kootenai River often topped dikes and
flooded
agricultural
grounds.
Those
overland flows supplied a natural source of
river nutrient inputs, created low velocity,
backwater, and side-channel habitats and

OF

AGRICULTURE

Agricultural production directly generates
output, sales, personal income, and jobs
and also encourages the presence of
agricultural/food processing businesses.
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introduced pioneering riparian species
(Johnson et al. 1976, Miller et al. 1995).

LAND USE PRACTICES
In both headwater and valley tributaries
logging activities, road building, residential
development, and agricultural practices
have increased the amount of fine
sediments entering streams. Fine sediments
accumulating in spawning substrates
reduce egg-to-fry survival. In some areas
sedimentation
has
reduced
natural
reproduction to the point that it is insufficient
to fully seed available rearing habitat with
juvenile fish. Pools and rearing habitat have
become clogged with sediment as well,
further reducing the productive capacity of
the stream. Sediment has also killed aquatic
insects and algae. All of these changes
have affected the food base for many
wildlife species that feed on aquatic
organisms.

STREAM CHANNELIZATION
Diking, channelization, road fill, bank
armoring, and other encroachments along
valley stream segments have narrowed
channels, altered riparian zones and limited
meanders inside floodplains. This has
created shorter channels, steeper gradients,
higher velocities, loss of storage and
recharge capacity, bed armoring, and
entrenchment (NPPC 2000).

North” (Bonners Ferry Chamber of
Commerce 2003). Early land reclamation
was aided by the passage of a new law that
gave corporations, known as drainage
districts, the right of eminent domain and
the right to construct, maintain and keep in
repair all works requisite and necessary to
the end that the lands in the district may be
reclaimed (I.C.A., § 42-2939) (Figure_5).
The Idaho legislature passed the current
drainage district law in 1913. The powers of
a drainage district are limited to those
granted by the statute, and it has no
authority to represent landowners within its
boundaries
in
the
application
or
appropriation of water.
The statute goes on to say that, “For the
purpose of the drainage of any such district,
the whole or any portion of any natural
watercourse, or river, which drains such
district, may be diked, improved, enlarged,
widened, deepened or straightened, or any
natural obstruction may be removed
therefrom” (I.C.A., § 42-2939).

DRAINAGE DISTRICTS
Early in the 20th century, the Kootenai River
valley was drained and diked, and farms
were cleared on the benches. The rich
valley became known as the “Nile of the
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Figure 5. Boundary County drainage districts.
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CONVERSION
LAND

OF

AGRICULTURAL

The Loss of America’s Farmland
 Every

County officials encourage land use policies
that support agricultural enterprise to retain
the predominantly rural nature of the
community (Boundary County Strategic
Plan 2001). Statewide, however, the
number of farmland acres has decreased.
Compared to the period 1982-1987, Idaho,
during the period 1992-1997, has seen a 7
percent decrease in the amount of farmland
acres (Table 1).
Nationwide, between 1992 and 1997, more
than 3.2 million acres of prime farmland
were converted to developed land, on
average more than half a million acres
(645,000) of prime farmland per year overall
(NRCS 2001).
In another study, Strategic Ranchlands in
the Rocky Mountain West (2002), AFT
analyzes threats to prime ranchland in Idaho,
Montana, Wyoming, Utah, Colorado, Arizona
and New Mexico in order to help state and
local governments and private organizations
target critical conservation areas where
working agricultural lands need to be
protected.
The AFT study reveals threats to strategic
ranchlands - land with a combination of
natural and agricultural resources - in seven

single minute of every day, America loses
two acres of farmland.
From 1992-1997 we converted to developed use
more than 6 million acres of agricultural land—an
area the size of Maryland.
 We lost farm and ranch land 51 percent faster
in the 90s than in the 80s.
The rate of loss for 1992-1997, 1.2 million acres
per year, was 51 percent higher than from 19821992.
 We're losing our best land-most fertile and
productive-the fastest.
The rate of conversion of prime land was 30
percent faster, proportionally, than the rate for
non-prime rural land from 1992-1997. This results
in marginal land, which requires more resources
like water, being put into production.
 Wasteful land use is the problem, not growth
itself.
From 1982-1997, U.S. population grew by 17
percent, while urbanized land grew by 47 percent.
Over the past 20 years, the acreage per person
for new housing almost doubled and since 1994,
+

10 - acre housing lots have accounted for 55
percent of the land developed.
http://www.farmland.org/farmingontheedge/major_f
indings.htm.

Rocky Mountain States. Montana and Idaho
contain the greatest amount of imperiled
ranchland with more than 5 million acres
under pressure from development.
Of particular concern in the study are those
rural areas projected to grow to urban
density in the next 20 years and major road
corridors in counties with growth rates
higher than 10 percent per decade.

Table 1. Changes in farmland acreage and changes in rates of change: Idaho (AFT 2002)
State
Idaho

Prime Acres Lost

Acres Lost Per Year

Increase in rate of loss

87- 92

92- 97

87- 92

92- 97

over previous 5 years

26,900

28,800

5,380

5,760

7 percent
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URBAN OVERVIEW

POPULATION

Edwin Bonner, an enterprising merchant
from Walla Walla, Washington, established
a ferry in 1864 where the trail crossed the
broad Kootenai River. Mr. Bonner
purchased the rights of the ferry from Chief
Abraham of the Kootenai Nation. Chief
Abraham did not sell the ferry rights for the
money, but to acknowledge Kootenai Nation
property and ownership (KTOI 1990). In
1875, Richard Fry leased the business, but
the location retained the name of the
original founder and later became the town
of Bonners Ferry. The town of Bonners
Ferry was formally established in 1893
along the south bank of the Kootenai River.

Boundary County’s scenery, recreational
opportunities and quality of life have drawn
many new residents. From 1990 to 2000,
Boundary County’s population increased
18.5 percent, or an average of 1.85 percent
per year, while Idaho’s population increased
28.5 percent (an average of 2.85 percent
per year) (Table 2). The percentage of
persons aged 65 and older increased 1.12
percent from 1990 to 2000.

Much of Bonners Ferry was originally
perched on stilts to avoid the inevitable
spring floods. Early in its history the town
became the center of a lumbering and
farming community. The valley land was
drained and diked, and farms were cleared
on the benches.

AND

HOUSING

In 2000, the county population was
accommodated in 4,095 housing units. Of
these, 74.7 percent are detached singlefamily homes and the remainder are
attached single-family, multi-family, and
mobile homes.

ECONOMY
The leading employment industries in
Boundary County are manufacturing, retail
trade, and forestry/agriculture. Ninety-four
percent of workers in the manufacturing
sector are linked to lumber and wood
products (Boundary County Strategic Plan
2001).
Economists consider per capita income to
be one of the best measures of an area's
economic prosperity. The per capita income
for Boundary County is 60 percent of the
national average and 72 percent of the state
average. (Boundary County Strategic Plan
2001).
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Table 2. Boundary County census information.
People Quick Facts

Boundary County

Idaho

Population, 2001 estimate

9,926

1,321,006

Population percent change, April 1, 2000-July 1, 2001

0.6 %

2.1 %

Population, 2000

9,871

1,293,953

Population, percent change, 1990 to 2000

18.5 %

28.5 %

Persons 65 years old and over, percent, 2000

13.4 %

11.3 %

High school graduates, percent of persons age 25+, 2000

80.0 %

84.7%

Bachelor's degree or higher, pct of persons age 25+, 2000

14.7%

21.7%

4,095

527,824

78.3 %

72.4%

5.1%

14.4%

$96,900

$106,300

3,707

469,645

2.61

2.69

Median household money income, 1999

$31,250

$37,572

Per capita money income, 1999

$14,636

$17,841

15.7%t

11.8%

Housing units, 2000
Homeownership rate, 2000
Housing units in multi-unit structures, percent, 2000
Median value of owner-occupied housing units, 2000
Households, 2000
Persons per household, 2000

Persons below poverty, percent, 1999
Business Quick Facts
Private non-farm establishments, 1999
Private non-farm employment, 1999
Private non-farm employment, percent change 1990-1999
Housing units authorized by building permits, 2000
Local government employment - full-time equivalent, 1997
Geography Quick Facts

Boundary County

Idaho

358

36,975

2,321

434,461

54.9%

44.7%

31

10,915

496

46,035

Boundary County

Idaho

Land area, 2000 (square miles)

1,269

82,747

Persons per square mile, 2000

7.8

15.6

Source U.S. Census Bureau: State and County QuickFacts. Data derived from Population Estimates, 2000 Census of Population
and Housing, 1990 Census of Population and Housing, Small Area Income and Poverty Estimates, County Business Patterns,
1997 Economic Census, Building Permits, Consolidated Federal Funds Report, 1997 Census of Governments.
http://quickfacts.census.gov/qfd/states/16/16021.html
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LIMITING FACTORS
FRAGMENTATION
Fragmentation/connectivity is a primary
limiting factor in unregulated mainstems,
and valley tributaries and wetland areas.
Fish migrations have been blocked from
barriers that include dams, road culverts,
dewatered stream reaches, and drainage
canals and associated pumps. Construction
of Libby Dam blocked spawning migrations
of westslope cutthroat trout, bull trout, and
burbot residing above Kootenai Falls to
spawning tributaries in the U.S. and Canada
(NPPC 2000).
Development exacerbates temperature
problems,
increases
nutrient
loads,
decreases bank stability, alters instream
and riparian habitat, and changes
hydrologic response of affected watersheds.
Because of the proximity of this
development to stream channels and
adjacent to bull trout spawning and rearing
habitat, rural residential development is
considered to be a risk (USFWS 2002).
For wildlife, fragmentation has been caused
by a combination of human and natural
factors.
Ninety
percent
of
private
landowners in the Kootenai River subbasin
are located along low-elevation riverine
systems. Development of these riparian
areas has fragmented some of the most
important wildlife habitats and severed
habitat linkages.
Connectivity of wildlife habitats and
populations in the Kootenai River subbasin
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has been severed, primarily between the
Selkirk and Cabinet/Yaak ecosystems,
where artificial barriers such as highways,
railroads, power lines, and other human
developments
have
reduced
natural
linkages.

HUMAN DISTURBANCE
Human-wildlife interactions are a primary
limiting factor in unregulated mainstems,
and lower valley tributaries and wetlands
(NPPC 2000). Increasing numbers of
people in sensitive wildlife habitats
(especially low elevation habitats) has led to
an increasing number of human-wildlife
conflicts. For example, an increase in
human
developments,
transportation
corridors, and recreational activities has
contributed to an increase in human-caused

CHAPTER 2: SETTING
grizzly bear mortality; displacement of
wintering elk, transportation-related wildlife
mortality, and illegal harvest of bull trout and
other fish and wildlife species.
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CHAPTER 3: IMPLICATIONS OF DEVELOPMENT AND
CONSERVATION
DEVELOPMENT
Although not considered a threat to the
nation’s food production overall, land
development and urbanization is a critical
issue because it can lead to fragmentation
of agricultural and forest land; loss of prime
farmland, wildlife habitat, and other
resources; and additional infrastructure
costs for communities.
The NRCS (2001) reports that nationwide,
the largest increase in acreage by land use
was for development, about 25 million
acres, from 5 percent of the land area in
1982 to 6.6 percent in 1997. Non-federal
forestland is the dominant land type being
developed. Combined, forestland and
cultivated cropland have made up more
than 60 percent of the total acreage
developed since 1982.
In 1997, developed land totaled a little over
98 million acres, about 6.6 percent of the
U.S. non-federal land area. However, in the
5-year period between 1992 and 1997, the
pace of development (2.2 million acres a
year) was more than 1-1/2 times that of the
previous 10-year period, 1982-92 (1.4
million acres a year). Over the 15-year
period, 1982-1997, the total acreage of
developed land increased by more than 25
million acres, or one-third (34 percent).

requires more tax-supported infrastructure
such as roads and sewer lines. Police and
fire services and schools also must be
distributed over a wider area.
One 1998 real estate industry analysis
predicts that many low-density suburban
communities will suffer lower land values
because of poor planning, increasing traffic,
deteriorating housing stock, and loss of
exclusivity, concluding, “there is no greater
risk to land values than unrestrained
development.” (ERE Yarmouth and RERC
1998)
The challenge when evaluating future
investments is to strike a balance between
what improves a community, what residents
can afford and what is fair. Planning for both
conservation and development is an
important part of achieving that goal.

CONSERVATION
It is widely recognized that creation of
wetlands is more costly than restoration or
conservation. Wetland creation projects
have had minimal success and are usually
limited to small portions of the landscape.
Conservation and the restoration of
relatively intact wetland and riparian habitat
accomplish resource goals efficiently by
reducing labor and material costs (Stevens
and Vanbianchi 1991).

Sprawl development not only consumes
more land than high-density development, it
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Across the nation, parks, protected rivers,
scenic
lands,
wildlife
habitat,
and
recreational open space help support a
$502-billion tourism industry. According to
the National Park Service (1995), travel and
tourism is the nation’s third largest retail
sales industry, and tourism is one of the
country’s largest employers, supporting 7
million jobs, including 684,000 executive
jobs. At present rates of growth, the
tourism/leisure industry will soon become
the leading U.S. industry of any kind.
(National Park Service 1995)
Outdoor recreation, in particular, represents
one of the most vigorous growth areas in
the U.S. economy. Public and private parks
and open land support much of this
recreation. This can best be illustrated by
the fact that from 1996 to 1999, visitation at
the KNWR increased 22 percent, from
17,952 to 21,827 annually.
The process of restoring and conserving
wetland and riparian habitat provides both
immediate and long-term benefits to habitat
and wildlife populations. Wetland protection
and enhancement can result in an increase
in wetland plant and animal diversity and in
vegetative cover types.
Passive restoration activities such as the
termination of land use practices harmful to
native vegetation can be sufficient to
improve habitat conditions and increase
wildlife
populations.
Site-specific
conservation measures can be designed
such that wetland vegetation will become
more mature and increasingly dense. Some
wildlife species could benefit from the
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increase in structural diversity and structural
improvement in wetland vegetation.
Wetland restoration and conservation can
help to restore the original diversity of
instream and riparian habitats important for
fish production. Site protection and habitat
improvement activities can help to increase
fish habitat structure and quality over
existing conditions. An increase in riparian
foliage can provide further security for fish
and additional shading essential for
lowering summer water temperatures.

CHAPTER 4: WATERSHED PRIORITIZATION PROCESS
USE OF THE GEOGRAPHIC
INFORMATION SYSTEM
Sieracki Consulting used the Geographic
Information System (GIS) to build the
database needed to conduct the resource
analyses, which provided the foundation for
the watershed prioritizations in the Strategy.
The GIS has data storage and mapping
capabilities, but its real power is in its
analytical capabilities. It links spatial data
with descriptive information about a
particular feature and provides a way to
analyze spatial relationships between
geographic features.

PRIORITIZATION PROCESS
Conservation Innovations reviewed limiting
factors, goals, and objectives and strategies
in the Summary (NPPC 2000) as a starting
point for the watershed prioritization
process. For example, an objective for the
Kootenai River is “…to protect, enhance,
and rehabilitate floodplain habitats.” Based
on this objective, several floodplain
alternatives were designed for analysis. The
data layers (criteria) associated with these
analyses were selected as the best
indicators for the limiting factors to the
extent data were available.
The restoration and conservation priorities
models are designed to assist the Tribe in
selecting 6th order watersheds for wetland
restoration and conservation at the county
level. The parameters can be adjusted to

emphasize different social and ecological
values. The models do not prioritize
watersheds exclusively on ecological values
but attempt to integrate the potential for
wetland restoration and conservation.
Although model output results are ranked,
resource managers must recognize that
these rankings are guidelines and may
portray a false sense of accuracy. Sutter
(1999) states, “Attempting to assign a
specific value along a numeric continuum of
functional
significance
potentially
exaggerates the accuracy upon which
current knowledge can realistically be
applied (i.e., gives a false sense of
accuracy).”

METHODS
Three models were created for the
watershed prioritization process. The
representation model is the collection of GIS
themes used for input into the WPM, which
includes restoration and conservation submodels.
Each of the sub-models was
further divided into three parts:
1. Analysis
of
restoration
and
conservation potential in areas
protected from flooding by the dikes
in the 500-year Kootenai River
floodplain.
2. Analysis
of
restoration
and
conservation potential in areas
unprotected from flooding by the
dikes in the 500-year Kootenai River
floodplain.
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3. Analysis
of
restoration
and
conservation potential for the entire
project area.

7 images), and time series (building density
change).

Sixth order watersheds are ranked
according to several variables using the
additive and weighted overlay analysis in
Arcview 3.2a Modelbuilder. Model results
are presented as cloropleth maps depicting
relative ranking by 6th order watershed.
Sieracki Consulting used GIS software that
includes Arcview GIS 3.2a with the Spatial
Analyst and Modelbuilder extensions,
Arcmap 8.2, and IDRISI. A list of indicators
was developed, and then a series of GIS
themes was created, reflecting the initial
selection of indicators. These data
constitute the GIS database.

REPRESENTATION MODEL
This model describes the arrangement of
geospatial and temporal information used to
run the process-based ranking discussed
below. Representation models describe the
objects in a landscape in relation to
themselves and other objects. This model is
based on a modified standard data model
for natural resource applications (Arcnews
2002).
Theme groupings (Figure_6) include
reference grids (U.S. Geological Survey
1:24,000-scale quadrangle outlines, public
land survey system), roads, land ownership,
protected places, hydrography (streams,
lakes and rivers, wetlands), watershed
boundaries, surface overlays (vegetation,
digital orthophoto quads, Spot and Landsat
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Figure 6. GIS themes used in the
watershed prioritization model.
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WATERSHED PRIORITIZATION MODEL
Development of the watershed prioritization
sub-models follows the procedural steps
outlined in Jenkens and Bleil (1998):
1. Establish goals
2. Develop indicators
3. Identify data gaps
4. Select model inputs and develop
criteria
5. Apply model and prioritize
watersheds
6. Summarize results

•

•

•

1. Establish Goals:
This step focuses on establishing the
underlying purpose for applying the WPM in
qualitative terms. It provides the context for
the analytical process.
2. Develop Indicators:
Indicators have been developed that are
capable of quantifying the parameters of
interest geographically. These indicators
were calculated and cataloged within the
WPM in a series of related databases. The
indicators rank biotic and abiotic factors and
conservation opportunity.
3. Identify Data Gaps:
Where insufficient indicator data exist,
surrogate data sets can be used. Several
gaps in data themes became apparent
during model development, including:
•

Detailed and accurate vegetation
classification for private lands was not
available. The vegetation theme from
the gap analysis program and the

•

•

wildlife habitat theme from the
Northwest Habitat Institute are not
sufficiently accurate for site-specific
work. This information is necessary for a
landscape level analysis.
Accurate maps of floodplains and
riparian vegetation were not available.
Detailed wetland mapping on a more
refined scale than the NWI was not
available.
A hydrogeomorphic (HGM) wetland
classification for the project area was
not available. An HGM classification
system focuses on abiotic factors for
classifying
wetlands
(landscape
position, hydrodynamics and water
sources) and would provide resource
managers with additional information to
prioritize specific parcels (Brinson
1993).
A complete GIS parcel theme for
Boundary County and Bonner County
was not available.
A GIS-based zoning theme for
Boundary County was not available.

Data were classified for ranking using the
modified Jenks classification algorithms
(Constandinos 2000). This classification
provides good separation of categories.
Data were separated into four or five
categories. Zero was used as a separate
category as recommended in Brewer and
Pickle (2002).
Several indicators yielded results without
data for specific watersheds. Resultant
themes contained “no data” values, which
serve as constraints that override all other
considerations. “No data” values receive
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priority and override other values in different
themes during the overlay process. The “no
data” value was replaced with zero so that
additive or weighted overlay analysis would
yield meaningful results.

connectivity or are hydrologically impaired.
Figure_7 depicts the watershed ranking
results. The highest rank occurs in the Pack
River watershed followed by the McArther
Lake watershed.

4.
Select Model Inputs and Develop
Criteria:
The most critical step in the watershed
prioritization process is the development of
“decision rules” for applying the WPM,
specifically in terms of (a) selecting the
indicators to include, (b) developing the
“scale” for scoring individual indicators, and
(c) the assignment of weights for combining
indicators for use in the composite
watershed ranking phase. A GIS theme was
created to represent each indicator (criteria)
for mapping and modeling. This section
describes the assumptions used in
developing the criteria.

HYDRIC SOILS
A.
Unprotected, Undrained
Assumptions: The presence of unprotected,
undrained hydric soils is assumed to
indicate the presence of a potential wetland
and/or some level of functional hydrology.
The unprotected, undrained hydric soils
classification received the highest ranking
for conservation. These soils do not have to
be restored if they are field-confirmed
wetlands and have a relatively high degree
of connectivity.
Unprotected,
undrained
hydric
soils
received
an
intermediate
rank
for
restoration. Restoration activities are
generally focused on areas that have low
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Figure 7. Unprotected, undrained hydric soil
ranking by watershed.
B.
Unprotected,
Partially Drained
Assumptions: Partially drained hydric soils
received a rank of 4 out of 5 for the
restoration and conservation sub-models
because they are generally less expensive
to restore than completely drained soils and
dikes would not have to be removed to
restore connectivity (in most cases).
Figure_8 illustrates the relative watershed
ranking of partially drained hydric soils.
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Figure 8. Unprotected, partially drained
hydric soil ranking by watershed.
C.
Unprotected, Drained
Assumptions:
The presence of hydric soils indicates the
presence of a potential wetland and/or nonfunctioning hydrology. This hydric soils
classification is assumed to limit wetland
and wildlife distribution and indicates
increased opportunities for restoration.
Figure_9 depicts the watershed ranking and
distribution of unprotected, partially drained
hydric soils.

Figure 9. Unprotected, drained hydric soil
ranking by watershed.
increased costs associated with restoring
function and connectivity. This classification
of hydric soils is more highly impacted than
partially drained or undrained soils.
Figure_10 displays the relative ranking and
locations of drained hydric soils.

D.
Drained
Assumptions: Drained hydric soils are
ranked the highest for restoration and
slightly less for conservation due to
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Figure 10. Drained hydric soil ranking by
watershed.
E.
Protected, Drained
Assumptions: Protected, drained hydric
soils are given the lowest rank for both submodels. Protected, drained hydric soils are
highly
impacted
and
provide
little
connectivity because they are drained, have
grossly modified disturbance regimes due to
agricultural activities and are inside of the
diking system. Figure_11 depicts the
location of these soil types and the relative
ranking by watershed.
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Figure 11. Protected, drained hydric soil
ranking by watershed.

PRIVATE WETLAND DENSITY
Assumptions: Higher wetland densities
indicate some level of functioning hydrology.
Lower wetland densities in areas of drained
hydric soils indicate greater opportunities to
restore hydrology and increase wetland
acreage. Figure_12 shows the distribution
of all wetlands and the rank derived from
private wetland distribution. Figure_31
illustrates the total private wetland acres in
the project area.
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Figure 12. Private wetland density ranking
by watershed and palustrine wetland
distribution.

RARE WETLAND PLANTS
Assumptions: Sixth order watersheds with a
high rare wetland plant ranking indicate
wetlands with unique biological features that
provide habitat for rare plant species. High
concentrations of rare wetland plants are an
indicator of intact site features such as
hydrology and water quality (JankovskyJones 1997). Figure 13 illustrates the
watershed ranking of rare wetland plants.
Figure_32 displays the reported locations of
rare wetland plants in the project area.

Figure 13. Rare wetland plant ranking by
watershed.

BALD EAGLE NEST OCCURRENCE
Assumptions: The AFWM Project uses bald
eagle as an indicator species for forested
wetlands. Bald eagles prefer mature or
over-mature, dominant trees. Nest trees
average >75 feet in height and >30 inches
diameter at breast height (Jensen 1988).
Bald eagles are an indicator of human
disturbance. In Oregon, Anthony and Isaacs
(1989) found that eagles would relocate
nests away from disturbance. Successful
bald eagle territories are located near open
water that supports healthy populations of
fish and waterfowl (Anthony et al. 1982,
USFWS 1986, Wright and Escano 1986,
Stalmaster 1987, Anthony and Isaacs
1989). All of the nest sites surveyed by
Wright and Escano (1986) in zone 7 of
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Montana occurred within 1.0 mile of a lake
or reservoir that was > 40 acres, or a
stream that was > fourth order in size.
Wright and Escano (1986) also found that
90 percent of the nests in zone 7 of
Montana had less than 5 percent of the
shorelines developed within a one-mile
radius. Figure_14 illustrates the watershed
ranking of bald eagle nest counts.
Figure_33 depicts eagle nest counts in the
project area. The actual locations of bald
eagle nests are not shown to protect the
species.

Recovery Plan (USFWS 2002). Bull trout
are also an indicator of streams with <50°F
water temperature and good thermal
vegetation (riparian) cover. When combined
with road density, bull trout presence is an
indicator of connectivity, or lack thereof,
brought about by water diversions, road
Figure_15
crossings,
and
culverts.
illustrates the bull trout watershed ranking.
Figure_34 depicts bull trout distribution in
the project area.

Figure 15. Bull trout ranking by watershed.

STREAM DENSITY
Figure 14. Bald eagle nest count ranking by
watershed.

BULL TROUT DISTRIBUTION
Assumptions: Bull trout was selected as an
indicator to address objective 6.3.2 and
recovery criterion 4 of the Bull Trout
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Assumptions: Stream density indicates the
presence of riparian habitat and potential for
seasonal over-bank flooding. Stream
density was selected as a criterion because
mapping of riparian habitat in narrow stream
corridors has not been completed at the
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scale necessary for this analysis. Sixth
order watersheds with increasing stream
density may provide an increased likelihood
for identifying projects that could benefit
aquatic species. Sixth order watersheds
with a higher stream density would have
more ecological value and should have a
higher ranking for wetland restoration and
conservation. Figure_16 illustrates the
stream density ranking by watershed.
Figure_35 displays the streams and
palustrine wetlands associated with them.

connectivity problems for bull trout.
Figure_17 illustrates road density ranking by
watershed. In this case, a high ranking
indicates higher road density. Figure_36
displays road density for the project area.

Figure 17. Road density ranking by
watershed.

BUILDING DENSITY

Figure 16. Stream density ranking by
watershed.

ROAD DENSITY
Assumptions: Higher road densities indicate
higher levels of human disturbance, habitat
fragmentation, and a disruption to
hydrologic function. Higher road densities
are also assumed to indicate possible

Assumptions: The change in building
density between 1965 and 1995, also
expressed as development risk, identifies
locations where human populations are
increasing and, therefore, would tend to
indicate where habitats are at higher risk of
disturbance. Building density will continue to
increase until saturation occurs. Saturation
is defined as the point where county zoning
regulations limit building density. Sixth order
watersheds in which there has been an
increase in building density are at a higher
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risk of habitat disturbance. Figure_18
displays relative risk ranking by watershed.
A high ranking indicates higher building
density. Figure_37 illustrates the change in
building density from 1965 to 1998.

Figure 19. Protected lands ranked by
watershed.

Figure 18. Relative risk ranking by
watershed.

PROTECTED LANDS
Assumptions: Watersheds with greater
areas of lands protected and managed
specifically for wildlife and wetland habitat
protection and enhancement are higher
priority because there is increased potential
for cost-effective management and costsharing opportunities on restoration and
conservation projects. Figure_19 displays
the watershed ranking of protected lands.
Figure_38 illustrates the areas protected by
either fee simple purchase or conservation
easement in the project area.
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5. Apply Model:
Originally a complex model ranking six
hydric soil types and various abiotic and
biotic factors, the model was subsetted into
six smaller, simpler models. As an example,
the Modelbuilder flowchart illustrates the
GIS themes that were input into the model
for prioritized conservation potential for the
project area (Figure_20). Table_3 displays
the relative weighting of the input themes for
the conservation model and table_4
illustrates the restoration model input
themes.
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Figure 20. Illustration of modeling alternative: prioritized conservation potential for the project
area.
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Table 3. Relative weighting of the conservation model input themes.

Input theme

%
Influence

Value
(rank)

Scale
Value

Unprotected,
undrained hydric soils

20%

0

0

1
2
3
4
Nodata

2
4
7
9
0

0
1
2
3
4
5
Nodata

0
2
4
5
8
9
0

Not constraining

0
1
2
3
4
Nodata

0
2
4
7
9
0

Not constraining

0
1
2
3
Nodata

0
1
2
3
0

1

0

2

0

3

3

4

8

5

9

Nodata

0

Private Wetland Acres

Protected lands

Bald Eagle Nest

Relative Risk
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20%

15%

15%

10%

Reason

Active nests per watershed

Not constraining
1&2 close values representing little or
no change

Not constraining
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Input theme
Stream Density

Plant Count

Bull trout

%
Influence

Value
(rank)

Scale
Value

10%

0

0

1

2

2

4

3

6

4

8

5

9

Nodata

0

Not constraining

0
1
2
3
4
5
Nodata

0
2
4
6
8
9
0

Not constraining

0

0

Absent

1

9

Present

Nodata

0

Not constraining

5%

5%

Reason
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Table 4. Relative weighting of the restoration model input themes.

Input theme

%
Influence

Value
(rank)

Scale
Value

Reason

Drained and Partially
Drained Hydric Soils

40%

0

R*

*Restricted

1
2
3
4
5
Nodata

2
4
6
8
9
0

0

*R

1
2
3
4
5
Nodata

2
4
5
8
9
0

0
1
2
5
9
Nodata

0
2
4
7
9
0

Not constraining

0

0

Bull Trout Absent

1
Nodata

9
NoData

Bull Trout Present

Private Wetland Acres
Rank (Absolute Area)

Road Density Rank

Bull Trout
Presence/Absence
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30%

15%

15%

*Restricted
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6. Summarize Results:
The modeling results for the watershed
prioritization of conservation potential are
presented in chapter_5 and the results of
the prioritization of restoration potential are
chapter_6.
Figure_21
discussed
in
illustrates the outputs from the restoration
and conservation sub-models (alternatives).
For purposes of this Strategy, watersheds
were named after the largest tributary in the
watershed. For reference to watershed
numbers, please see figure_22.

•

CONSTRAINTS
•

•

PROJECT ASSUMPTIONS
Several assumptions were made throughout
the watershed prioritization process. Many
of the criteria-specific assumptions were
identified previously in this chapter. Several
other assumptions are identified below:
•
•

•

•

•

•

Rare wetland plants have been located,
identified, and cataloged.

•

Site-specific data on privately owned
parcels are limited and require extensive
field checking to be useful. Therefore,
specific parcels are not targeted within
the prioritized watersheds.
Finer-scale vegetation and cover type
data do not exist, particularly for private
lands within the project area. Therefore,
a species-habitat functional analysis
could not be conducted.
A complete functional assessment of
wetlands in the project area is beyond
the scope of this report.

Data are accurate and field checked.
Private lands hold more potential for
restoration and conservation negotiation
and education than publicly owned
lands.
Conservation (protection) opportunities
are a higher priority than restoration
opportunities.
Conservation of hydrologically intact
areas is a higher priority than those
areas that have been ditched or drained.
Relative to the other criteria considered,
hydric soils and wetlands predominately
influence
the
prioritization
of
conservation and restoration potential.
Hydric soils determine where restoration
projects hold higher potential to affect
hydrology and wetland vegetation.
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Figure 21. Outputs from the restoration and conservation sub-models (alternatives).
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Figure 22. Project area watersheds displayed with hydrologic unit code numbers.
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CHAPTER 5: CONSERVATION PRIORITIES
ALTERNATIVES
Conservation Innovations created three
alternatives to prioritize watersheds for
conservation potential.
•

•

•

Alternative C-1: Floodplain Conservation
Potential within the Kootenai River
Dikes.
Alternative C-2: Floodplain Conservation
Potential outside the Kootenai River
Dikes.
Alternative C-3: Prioritized Conservation
Potential for the Project Area.

All three alternatives use the same criteria:
•
Hydric soils1
•
Total private wetland acres
•
Rare plants occurrence
•
Protected lands
•
Bald eagle nest occurrence
•
Bull trout distribution
•
Building density
•
Stream density

DISCUSSION
The alternatives were designed to cover the
widest range of conservation opportunities
for privately owned lands within the project
area. Alternatives C-1 and C-2 address the
potential for conservation within the
Kootenai River 500-year floodplain both

1

within and outside of the dikes. Alternative
C-3 presents prioritized watersheds that
hold conservation potential throughout the
project area.

RESULTS
ALTERNATIVE C-1
Watershed numbers 170101040800 (Deep
Creek), 170101040807 (Bonners Ferry),
and 170101040300 (Rock Creek) hold the
highest potential for conservation within the
Kootenai River dikes (Figure_23). These
watersheds contain fewer wetlands than
others in the project area (Figure_31).
Hydric soils are prevalent, however, in all
three watersheds.
The Deep Creek watershed holds more
potential based on the presence of
unprotected, undrained hydric soils. All
three watersheds can be characterized as
having bull trout, rare wetland plants, and
bald eagle nests distributed throughout.
Lower levels of human disturbance resulting
from less development (i.e., low building
density) are likely in these watersheds.
Stream densities range from 1.01-2.00
miles/mi2.

For purposes of analyzing conservation potential, only the undrained hydric soils data (protected and unprotected) were used.
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Figure 23. Prioritized floodplain conservation potential within the Kootenai River dikes.
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The remaining floodplain watersheds have
high potential for conservation within the
Kootenai River dikes due to the presence of
existing wetland habitat. The prevalence of
bald eagle nests in the Kootenai River
corridor (Figure_33) may be an indication of
prey availability and distance to the
Kootenai River. The river also provides
mainstem passage for bull trout to reach
tributary streams.

ALTERNATIVE C-2
There are no qualifying watersheds
resulting from the analysis of this alternative
because there are no undrained, protected
hydric soils that occur in any of the
watersheds that encompass the 500-year
floodplain (Figure_24).

ALTERNATIVE C-3
The Bonners Ferry watershed holds the
highest potential for conservation in the
project area (Figure_25), primarily due to
the presence of existing wetlands and the
amount of protected lands (KNWR) within
the watershed. There may be opportunities
to conserve wetland habitat adjacent to the
KNWR and reduce the level of human
disturbance resulting from increased
building pressure outside of Bonners Ferry.

primarily due to the prevalence of undrained
hydric soils (Figure_30).
Watersheds that have good potential for
conservation include:
170101040100
170101040200
170101040300
170101040500
170101040516
170101040518

Boundary Creek
Mission Creek
Rock Creek
Cow Creek
no name
Curley Creek

The
reasons
why
the
watersheds
encompassing the floodplain ranked high
have already been enumerated. The Curley
Creek watershed is characterized by
existing wetlands, protected lands that
include Perkins Lake (owned by the Tribe),
and a high incidence of known/surveyed
rare wetland plants. In fact, the Perkins
Lake wetlands are a Class I wetland site.
Class I sites represent examples of plant
communities in near pristine condition and
often provide habitat for high concentrations
of state rare plant or animal species
(Jankovsky-Jones 1997).

The Deep Creek and Rock Creek
watersheds
have
high
conservation
potential for the project area for reasons
already
discussed.
Watersheds
170101040807 (McArther Lake) and
170102140500 (Pack River) also hold high
conservation potential in the project area
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Figure 24. Prioritized floodplain conservation potential outside the Kootenai River dikes.
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Figure 25. Prioritized conservation potential for the project area.
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CHAPTER 6: RESTORATION PRIORITIES
ALTERNATIVES
Conservation Innovations created three
alternatives to prioritize watersheds for
restoration potential:
•
Alternative R-1: Floodplain Restoration
Potential within the Kootenai River
Dikes.
•
Alternative R-2: Floodplain Restoration
Potential outside the Kootenai River
Dikes.
•
Alternative R-3: Prioritized Restoration
Potential for the Project Area.
All three alternatives use the same criteria:
•
Hydric soils1
•
Total private wetland acres
•
Bull trout distribution
•
Road density
Conservation Innovations used a separate
hydric soils dataset for alternatives R-1 and
R-2. The dataset includes hydric soils data
specifically identified by their relationship to
the Kootenai River dike. Hydric soils within
the floodplain were characterized by the
NRCS as either “unprotected” by the dike
from flooding (i.e., inside the dike) or
“protected” by the dike from flooding (i.e.,
outside the dike).

Conservation Innovations assumed that
because
the
hydrology
has
been
manipulated, there is little difference
between drained or partially drained areas.
Conservation Innovations also assumed
that drained and ditched areas are more
aptly suited to restoration activities while
undrained areas are more likely to receive
conservation priority.

DISCUSSION
Alternatives R-1 and R-2 were designed to
cover the entire range of restoration
opportunities within the Kootenai River 500year floodplain both within and outside of
the dikes. Alternative R-1 has the highest
potential in which to restore wetland
habitats within the floodplain. There may be
opportunities to remove drain tiles and
ditches and reclaim wetland habitats cost
effectively by allowing these areas to flood.
Alternative R-2 could arguably be the most
expensive
restoration
alternative
to
implement. Restoration efforts within the
floodplain and outside the dikes may
inevitably include measures to restore the
hydrologic connection with the Kootenai
River by allowing water to move freely
through the dike. Alternative R-3 presents
prioritized watersheds that hold restoration
potential throughout the project area.

1

For purposes of analyzing restoration potential, the undrained soils data were not used and the drained and partially drained
hydric soils data were lumped, regardless of whether they are protected or unprotected.
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RESULTS
ALTERNATIVE R-1
The Rock Creek and Deep Creek
watersheds have the highest floodplain
restoration potential within the Kootenai
River dikes (Figure_26) primarily due to the
presence of unprotected, drained hydric
soils (Figure_30) and existing wetlands
(Figure_31). The Kootenai River provides
critical fish passage for bull trout entering
tributary streams (Figure_34), and road
densities range from 1-5 miles/mi2. There
may be opportunities to plug ditches and
remove drain tiles as a restorative means to
reclaim hydrologically impaired wetland
habitat.
The presence of drained, unprotected hydric
soils is driving the “high” priority ranking for
other watersheds in the floodplain, with one
exception. The Boundary Creek watershed
has fewer acres of unprotected, drained
hydric soils within the Kootenai River dikes
and, therefore, has “good” restoration
potential.

ALTERNATIVE R-2
The Bonners Ferry and Boundary Creek
watersheds have the highest potential for
restoration outside the Kootenai River dikes
while still remaining in the 500-year
floodplain (Figure_27). Ditches and drains
are prevalent throughout these watersheds
and agriculture is the predominant land use.
These watersheds likely ranked higher than
others because they are larger in size and
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reflect higher acreages of protected, drained
hydric soils and privately owned wetlands.
Road density plays less of a factor as all the
prioritized watersheds in this alternative
have road densities ranging from 1-5
miles/mi2.

ALTERNATIVE R-3
The Deep Creek watershed holds the
highest restoration potential throughout the
project area (Figure_28). This watershed is
characterized by both unprotected (within
the dikes) and protected (outside the dikes)
drained hydric soils (Figure_30) within the
floodplain, as well as drained hydric soils
outside the floodplain.
Road density in the Deep Creek watershed
is high in much of the drained areas outside
the Kootenai River floodplain. In fact, a
contributing factor for draining the area may
be the increased need for roads to service
an expanding population in this watershed.
Consideration should be given to the
potential success of wetland restoration
activities in this watershed, given higher
road densities (5.01-10.00 miles/mi2)
(Figure_36).
The McArther Lake watershed has high
potential for restoration in the project area
(Figure_28). There are no known bull trout
to occur in this watershed (Figure_34) and
the road density is fairly high (5.01-10.00
miles/mi2). Drained hydric soils are not
prevalent and the number of privately held
wetlands is limited at best. The size of the
watershed appears to be the predominant
factor in the prioritization process.
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Figure 26. Prioritized restoration potential within the Kootenai River dikes.
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Figure 27. Prioritized floodplain restoration potential outside the Kootenai River dikes.
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Figure 28. Prioritized restoration potential for the project area.
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CHAPTER 7: RECOMMENDATIONS
RECOMMENDATIONS
PRIORITIZED WATERSHEDS
Based upon the conservation and
restoration alternatives presented in this
Strategy,
Conservation
Innovations
recommends the Tribe pursue conservation
and restoration opportunities in six
watersheds,
including
Deep
Creek,
McArther Lake, Bonners Ferry, Curley
Creek, Rock Creek, and Round Prairie
Creek (Figure_29). Watershed profiles are
included in Appendix_4.

DEEP CREEK
The Deep Creek watershed ranks the
highest overall for restoration and
conservation potential in the project area.
Deep Creek holds the highest restoration
potential of any other watershed in the
project area due to the prevalence of
drained hydric soils and existing wetlands.
The majority of the watershed is private
(77.62%), suggesting there may be
significant opportunities to educate and
negotiate restoration work with private
landowners in the area.
Deep Creek ranks high for conservation
potential in the project area primarily due to,
again, the presence of existing wetlands
and undrained hydric soils. Upon further
research and discussions with local
landowners, the Tribe might encounter
conservation potential adjacent to the

KNWR. If lands are protected in this area, it
could
provide
for
cost-effective
management
opportunities
with
the
USFWS.
There is an extensive wetland area west of
the Mirror Lake golf course at the
northeastern watershed boundary adjacent
to U.S. Highway 95. Historically, this area
was known as Sproll’s Lake, and later Mirror
Lake, before it was ditched for agricultural
development. The Tribe has shown interest
in a large parcel in this area. Protection of
hydric parcels may provide additional
opportunities with adjacent landowners for
restoration, education, and negotiation.

MCARTHER LAKE
As the largest watershed in the project area
(55,719 acres or 87.06 mi2), the McArther
Lake watershed ranks second highest
overall for restoration and conservation
potential within the project area.
This watershed was ranked high for
restoration potential likely based on the
sheer size (area) of the watershed in
general. Although road densities are high
(5.01-10 miles/mi2) in many areas and bull
trout have not been documented, there may
be opportunities to restore wetland habitats
in many areas of the watershed.
The McArther Lake watershed is recognized
by many agencies and organizations (the
Tribe, RMEF, IDFG, American Wildlands,
USFS, USFWS, Inland Northwest Land
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Figure 29. Prioritized watersheds for conservation and restoration potential in the project area.
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CHAPTER 7: RECOMMENDATIONS

Trust, and the Bonner County Sportsmen)
as a vital link between core habitats in the
Cabinet, Selkirk and Purcell Mountain
ranges. Two railroads and U.S. highway 95
slice through the watershed in the narrowest
gap between the Cabinet and Selkirk
Mountains, increasing the potential for
wildlife mortality.
There has been demonstrated interest in
this watershed to conserve riparian habitat
and elk winter range with conservation
easements. Additional efforts by the Tribe
adjacent to these protected areas may
produce
additional
conservation
opportunities.
The Tribe could lead a collaborative effort to
identify potential private wetland owners
and parcels of interest in areas south and
north of McArther Lake. Naples and Elmira,
the largest communities in this watershed,
are two sources of private landowners that
may be willing to negotiate with the Tribe
regarding conservation easements and
other protection measures. This may prove
to be significant as the communities
continue to expand along the U.S. Highway
95 corridor.

BONNERS FERRY
The Bonners Ferry and Curley Creek
watersheds rank third overall for restoration
and conservation potential in the project
area.
The majority (68%) of land in the Bonners
Ferry watershed is privately owned. The city
of Bonners Ferry and the south hill are the

most heavily populated in Boundary County
and the project area. Nearly the entire
watershed lies within the 500-year
floodplain and the fertile Kootenai River
valley.
This watershed may hold the key to
outstanding restoration opportunities both
within and outside the Kootenai River dikes.
Nearly all of the hydric soils have been
drained for agricultural development. There
may be opportunities to improve bull trout
passage to the smaller tributaries by
restoring hydrologic function.
The Bonners Ferry watershed ranked
highest for conservation potential both in the
floodplain, within the dikes, and in the
project area. While the majority of wetlands
in this watershed have already been
protected by the USFWS, there may be an
opportunity to protect Shorty’s Island, an 85acre wetland with documented occurrences
of rare wetland plants. There may even be
significant opportunities to protect large
tracts of hydrologically impaired lands on
which to conduct restoration activities.

CURLEY CREEK
The Curley Creek watershed has received
the attention in recent years of agencies
and organizations (the Tribe, TNC, NRCS,
IDFG, and the USFWS) as well as private
individuals interested in protecting and
restoring native wetland plant communities
and the hydrologic function on which they
depend.
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Much of the Curley Creek drainage is
classified as either Class I or Class II
wetlands (i.e., plant communities are either
in near pristine condition or accessible sites
are impacted by human influences and
often provide habitat for high concentrations
of state rare plant or animal species). In
fact, TNC reported that the Curley Creek
watershed had the highest concentration of
rare wetland plants in the state of Idaho
(K.J. Hackworthy, personal communication,
1998).
The majority (71.56%) of the Curley Creek
watershed is publicly owned USFS land.
However, the amount of private lands may
be even more critical to those interested in
preserving and restoring important habitats.
Like the McArther Lake watershed, the
Curley Creek watershed serves as an
important corridor for wildlife moving
between the Purcell, Cabinet, and Selkirk
Mountain ranges.

ROCK CREEK
The Rock Creek and Deep Creek
watersheds rank highest for floodplain
restoration potential within the Kootenai
River dikes. The Rock Creek watershed
contains a large amount of drained hydric
soils both within and outside the Kootenai
River dikes as well as significant wetland
complexes.
The
Nature
Conservancy
recently
purchased the Ball Creek Ranch and
retained a conservation easement on
forested land owned by Crown Pacific. The
Tribe acquired Wheeler Peninsula, pushing
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the total amount of protected acreage in the
watershed to 2,413 acres or approximately
39% of all the private land in the Rock
Creek watershed.
This
watershed
ranked
high
for
conservation potential in the project area
due to the amount of undrained hydric soils,
existing wetlands, and a large amount of
protected lands. Furthering protection
efforts toward the northern portion of the
watershed may afford bald eagles additional
protection
from
human
disturbance
activities.

ROUND PRAIRIE CREEK
The Round Prairie Creek and Rock Creek
watersheds ranked fourth overall for
conservation and restoration potential in the
project area.
The majority (82.47%) of the Round Prairie
Creek watershed is comprised of public
land. Most if not all of the Round Prairie
Creek valley is privately owned. The NRCS
has been actively protecting lands using
WRP conservation easements. However,
significant amounts of wetlands remain.
U.S. Highway 95 cuts through the middle of
the watershed and impacts wetland
hydrology. The identification of opportunities
focusing on hydrologic restoration should be
emphasized.
Conservation opportunities should also be
pursued by directly contacting private
landowners living adjacent to Round Prairie
Creek.

CHAPTER 8: CONCLUSIONS
It is in the Tribe's best interest to secure
management rights to areas it deems
culturally and biologically significant. The
tribal community must decide what lands to
protect for recreation, community character,
and the conservation of natural resources.
This decision will not only shape growth and
define where development should occur in
Boundary County, but it will also serve as a
legacy for future generations.
While resource limitations ultimately force
prioritization of restoration or conservation
efforts, limitations in available information
also strongly influences prioritization.
Although it might be theoretically possible to
identify a subset of sites that maximizes
ecological function, the information this
requires may not be available in practice
(Hyman and Leibowitz 2000). It is therefore
desirable to employ a prioritization approach
that provides an optimal subset of sites
based on information that is typically
available to managers.
While the lack of available data limits the
ability to assess wildlife habitat and
hydrologic function, the WPM can provide
valuable information and guidance to
managers in pursuit of resource protection
and restoration.

their restoration and conservation potential.
These analytical components are integrated
in an Arcview-based framework to support
resource decision-making and drive funding
and staffing allocation decisions.
Several watersheds were identified in the
project area for their restoration and
conservation potential. The Deep Creek,
McArther Lake, Bonners Ferry, Rock Creek,
Curley Creek, and Round Prairie Creek
watersheds are recommended as a starting
point for site-specific parcel identification
and landowner education/ negotiations.
Watershed conservation is a way that
protected areas can help the Tribe and
surrounding
communities
meet
environmental goals in a cost-effective
manner. Open land provides the space for
nature to perform services that otherwise
would have to be provided technologically at
great expense.
The most determined attempts to place a
dollar value on natural systems must fail,
because ultimately these systems have
value beyond our ability to measure. It is
undeniable that their loss results in
significant economic loss and their
preservation is essential to healthy
functioning ecosystems.

The WPM allows users to select indicators
and combine and weight them according to
their needs. The model uses multiple data
layers and abiotic and biotic indicators to
identify and rank watersheds according to
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CHAPTER 9: FUTURE CONSIDERATIONS
As the database grows and factors that limit
fish and wildlife populations are further
understood, the Tribe could build upon the
existing WPM to design a more effective
decision-making
tool
for
functional
assessments and specific site selection
alternatives for restoration and conservation
projects. In designing the WPM, several
data gaps were identified and many needs
arose to improve upon the existing decision
support framework:
1. A site-specific model would give the
Tribe additional information for site
selection based on a water
accumulation model, hydric soils
data and NWI data. Potential
locations
for
restoration
and
conservation could be based on soil
types
and
the
Composition
Topographic
Index
using
Modelbuilder to document data
pathways, conversions and overlay
analysis.

5. For targeting wetland restoration and
conservation at a site-specific level,
create shape files of Boundary
County parcels with assigned
ownership attributes.
6. The proximity and juxtaposition of a
potential wetland restoration site to
roadways can be analyzed for either
positive or negative impacts.
7. Assess the condition of wetland and
riparian buffers to locate stressors
that are likely to have adverse
impacts on wildlife habitat quality.
8. Photo interpretation is necessary to
more
accurately
identify
and
describe available wildlife habitats.

2. Develop a design for tributary
reconnectivity and restoration.
3. Design a watershed cost analysis for
project implementation.
4. Determine the location of restoration
and conservation sites where the
restoration/ conservation cost is low
and functional value is high.
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APPENDIX 1: PROJECT AREA STATISTICS

Table 5. Project area statistics.
2

Description

Acres

Hydrologic Units (HUC’s)

550,425.6

860.0

Boundary County

450,816.0

704.4

78,848.0

123.2

Private lands

260,019.2

406.3

Public lands

290,406.4

453.8

Bonner County

Hydric soils

Mi

Private
(acres)

Private
(acres)

Miles

TOTAL

1

Protected, drained

29,808

Protected, undrained

0

Unprotected, drained 2

4,343

Unprotected, undrained

21,022

Palustrine wetlands
Emergent

1,718.2

5,172.9

6,891.0

Scrub-shrub

693.2

2,639.0

3,332.2

Forested

283.1

3,145.1

3,428.3

Aquatic bed

77.2

205.8

283.0

Unconsolidated bottom

148.6

331.5

480.1

Unconsolidated shore

0.0

3.4

3.4

Protected lands3
Fee simple

7,065.0

Easements

2,667.3

Streams

1,293.0

Roads

2,721.9

1

Hydric soils are those designated by the NRCS.
The amount of unprotected, drained hydric soils includes drained and partially drained hydric soils.
3
Protected lands include only those lands permanently protected by organizations or individuals whose intent is to protect and/or
enhance wetland and/or wildlife habitat through acquisition or easement. These lands do not include McArther Lake WMA,
designated roadless areas or research natural areas.
2
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APPENDIX 2: RARE PLANTS

Table 6. Rare wetland plant occurrence in the project area.
Species Name

SPIRAEA DOUGLASII
CORNUS SERICEA
CALAMAGROSTIS CANADENSIS
CAREX UTRICULATA
GLYCERIA BOREALIS
AGROPYRON SMITHII
CAREX LASIOCARPA
CAREX LIMOSA
CAREX NEBRASCENSIS
CAREX SIMULATA
DULICHIUM ARUNDINACEUM
ELEOCHARIS PALUSTRIS
SCIRPUS ACUTUS
EQUISETUM FLUVIATILE
NUPHAR POLYSEPALUM
SCIRPUS VALIDUS
CAREX CUSICKII
LOBARIA SCROBICULATA
CICUTA BULBIFERA
SANICULA MARILANDICA
ASTER JUNCIFORMIS
PETASITES SAGITTATUS
BETULA PUMILA
HYPERICUM MAJUS
VIBURNUM OPULUS VAR AMERICANUM
EPILOBIUM PALUSTRE
TRIENTALIS ARCTICA
THALICTRUM DASYCARPUM
SALIX CANDIDA
SALIX PEDICELLARIS
CAREX BUXBAUMII
CAREX CHORDORRHIZA
CAREX COMOSA
CAREX FLAVA
CAREX LACUSTRIS
CAREX LEPTALEA
CAREX PAUPERCULA
ERIOPHORUM VIRIDICARINATUM
RHYNCHOSPORA ALBA
SCIRPUS SUBTERMINALIS
STREPTOPUS STREPTOPOIDES VAR BREVIPES
CYPRIPEDIUM PARVIFLORUM VAR PUBESCENS

Common Name

PINK SPIRAEA
RED-OSIER DOGWOOD
BLUEJOINT REEDGRASS
BLADDER SEDGE
NORTHERN MANNAGRASS
WESTERN WHEATGRASS
SLENDER SEDGE
MUD SEDGE
NEBRASKA SEDGE
SHORT-BEAKED SEDGE
THREE WAY SEDGE
CREEPING SPIKERUSH
HARDSTEM BULRUSH
WATER HORSETAIL
POND LILY
SOFTSTEM BULRUSH
CUSICK'S SEDGE
PORED LUNGWORT
BULB-BEARING WATERHEMLOCK
BLACK SNAKE-ROOT
RUSH ASTER
ARROWLEAF COLTSFOOT
SWAMP BIRCH
LARGE CANADIAN ST. JOHN'S-WORT
HIGHBUSH CRANBERRY
SWAMP WILLOW-WEED
NORTHERN STARFLOWER
PURPLE MEADOW-RUE
HOARY WILLOW
BOG WILLOW
BUXBAUM'S SEDGE
STRING-ROOT SEDGE
BRISTLY SEDGE
YELLOW SEDGE
LAKE-BANK SEDGE
BRISTLE-STALKED SEDGE
POOR SEDGE
GREEN KEELED COTTON-GRASS
WHITE BEAKRUSH
WATER CLUBRUSH
KRUHSEA
SMALL YELLOW LADY'S-SLIPPER
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Species Name
EPIPACTIS GIGANTEA
MUHLENBERGIA RACEMOSA
SCHEUCHZERIA PALUSTRIS
ASPLENIUM TRICHOMANES
BLECHNUM SPICANT
DRYOPTERIS CRISTATA
DIPHASIASTRUM SITCHENSE
LYCOPODIELLA INUNDATA
BOTRYCHIUM LANCEOLATUM VAR LANCEOLATUM
BOTRYCHIUM SIMPLEX
BOTRYCHIUM PARADOXUM
BOTRYCHIUM MONTANUM
BOTRYCHIUM CRENULATUM
BOTRYCHIUM MINGANENSE
BOTRYCHIUM ASCENDENS
BOTRYCHIUM PINNATUM
PHEGOPTERIS CONNECTILIS
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Common Name
GIANT HELLEBORINE
GREEN MUHLY
POD GRASS
MAIDENHAIR SPLEENWORT
DEER-FERN
CRESTED SHIELD-FERN
SITKA CLUBMOSS
NORTHERN BOG CLUBMOSS
LANCE-LEAVED MOONWORT
LEAST MOONWORT
PECULIAR MOONWORT
MOUNTAIN MOONWORT
CRENULATE MOONWORT
MINGAN MOONWORT
TRIANGULAR-LOBED MOONWORT
NORTHERN MOONWORT
NORTHERN BEECHFERN

APPENDIX 3: RESOURCE CRITERIA MAPS

page 81

Kootenai Tribe of Idaho
A HABITAT RESTORATION AND CONSERVATION STRATEGY USING GIS-BASED ANALYTICAL T OOLS

page 82

APPENDIX 3: RESOURCE CRITERIA MAPS

Figure 30. Hydric soil status in the project area, Idaho.
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Figure 31. Private wetland acres in the project area, Idaho.
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Figure 32. Rare wetland plants in the project area, Idaho.
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Figure 33. Bald eagle nests in the project area, Idaho.
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Figure 34. Bull trout distribution in the project area, Idaho.
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Figure 35. Stream density in the project area, Idaho.
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Figure 36. Road density in the project area, Idaho.
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Figure 37. Change in building density in the project area, 1965-1995, Idaho.
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Figure 38. Areas protected by conservation easement or fee-title purchase in the project area,
Idaho.
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ZONING

DEEP CREEK
WATERSHED NO.
170101040300

SIZE
12,872 acres (20.11 mi2)

TRIBUTARIES
Name

Length (mi)

Deep Creek
Caribou Creek
Twentymile Creek
Snow Creek

9.07
0.41
0.04
0.04

OWNERSHIP

Residential
Minimum lost size dependent on city
area of impact

77.62% private (9,991 acres)
22.39% public (2,881 acres)

Agriculture/Suburban
5-acre minimum lot size

PROTECTED LANDS
FEE SIMPLE OWNERSHIP
Owner

Acres

USFWS (KNWR)

550.95

PRIVATE WETLANDS
850.35 acres

Agriculture/Forestry
10-acre minimum lot size

RESTORATION POTENTIAL
•
•
•

Highest within the Kootenai River dikes
Good outside the Kootenai River dikes
Highest in the project area

CONSERVATION POTENTIAL
•
•
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Highest within the Kootenai River dikes
High in the project area
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Figure 39. Deep Creek watershed, Idaho.
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A HABITAT RESTORATION AND CONSERVATION STRATEGY USING GIS-BASED ANALYTICAL T OOLS

ZONING

MCARTHER LAKE
WATERSHED NO.
170101040807

SIZE
55,719 acres (87.06 mi2)

TRIBUTARIES
Name

Length (mi)

Deep Creek
Fall Creek
Dodge Creek
Trail Creek
Highland Creek
Contrary Creek
Cone Creek

17.66
12.83
6.00
5.95
5.61
4.22
2.95

Agriculture/Suburban
5-acre minimum lot size

OWNERSHIP

Rural Community/Commercial
¼-acre minimum lot size

55.46% private (30,904 acres)
44.53% public (24,814 acres)

Agriculture/Forestry
10-acre minimum lot size

PROTECTED LANDS

RESTORATION POTENTIAL

CONSERVATION EASEMENTS
Grantee

Acres

RMEF
Wyman Wildlife Habitat, Inc.

229.57
433.07

PRIVATE WETLANDS
1,125.66 acres
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•

High in the project area

CONSERVATION POTENTIAL
•

High in the project area
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Figure 40. McArther Lake watershed, Idaho.
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Kootenai Tribe of Idaho
A HABITAT RESTORATION AND CONSERVATION STRATEGY USING GIS-BASED ANALYTICAL T OOLS

ZONING

BONNERS FERRY
WATERSHED NO.
170101040542

SIZE
11,608 acres (18.14 mi2)

TRIBUTARIES
Name

Length (mi)

Brush Creek
Cow Creek
Cabin Creek

4.48
4.40
4.29

OWNERSHIP
68.00% private (7,893 acres)
32.00% public (3,715 acres)

Residential
Minimum lost size dependent on city
area of impact

PROTECTED LANDS

Agriculture/Suburban
5-acre minimum lot size

None
Rural Community/Commercial
¼-acre minimum lot size

PRIVATE WETLANDS
78.12 acres

Agriculture/Forestry
10-acre minimum lot size

RESTORATION POTENTIAL
•
•

•

High within the Kootenai River dikes
Highest outside the Kootenai River
dikes
Good in the project area

CONSERVATION POTENTIAL
•
•
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Figure 41. Bonners Ferry watershed, Idaho.
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CURLEY CREEK

ZONING

WATERSHED NO.
170101040518

Zoning
is
considered
to
be
agriculture/forestry with a 10-acre minimum
lot size.

SIZE

RESTORATION PRIORITY

12,634 acres (19.74 mi2)

•

TRIBUTARIES

CONSERVATION PRIORITY

Name

Length (mi)

Curley Creek
Kingsley Creek
Lime Creek

9.62
3.19
0.01

OWNERSHIP
28.44% private (3,593 acres)
71.56% public (9,041 acres)

PROTECTED LANDS
CONSERVATION EASEMENTS
Grantee

Acres

NRCS
TNC

524.78
155.44

FEE SIMPLE OWNERSHIP
Owner

Acres

Tribe

100.79

PRIVATE WETLANDS
489.39 acres
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Figure 42. Curley Creek watershed, Idaho.
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ROCK CREEK

ZONING

WATERSHED NO.

Zoning
is
considered
to
be
agriculture/forestry with a 10-acre minimum
lot size.

170101040300

SIZE

RESTORATION PRIORITY

2

7,916 acres (12.37 mi )
•

TRIBUTARIES
Name

•

Length (mi)

Rock Creek
Ball Creek

0.69
22.56 ft.

•

78.82% private (6,239 acres)
21.18% public (1,677 acres)

PROTECTED LANDS
CONSERVATION EASEMENTS
Grantee

Acres

Crown Pacific

311.80

FEE SIMPLE OWNERSHIP
Owner

Acres

Tribe
TNC

43.11
2,058.33

720.44 acres

page 102

CONSERVATION PRIORITY
•

OWNERSHIP

PRIVATE WETLANDS

•

Highest within the Kootenai River dikes
Good outside the Kootenai River dikes
Good in the project area

Highest within the Kootenai River dikes
High in the project area

APPENDIX 4: WATERSHED PROFILES

Figure 43. Rock Creek watershed, Idaho.
page 103

Kootenai Tribe of Idaho
A HABITAT RESTORATION AND CONSERVATION STRATEGY USING GIS-BASED ANALYTICAL T OOLS

ROUND PRAIRIE CREEK

ZONING

WATERSHED NO.

Zoning
is
considered
to
be
agriculture/forestry with a 10-acre minimum
lot size.

170101050201

SIZE

RESTORATION PRIORITY
2

23,989 acres (37.48 mi )
•

TRIBUTARIES
Name

CONSERVATION PRIORITY
Length (mi)
•

Round Prairie Creek
Hellroaring Creek
Miller Creek
Little Hellroaring Creek
Harvey Creek

10.97
4.91
3.73
3.33
1.97

OWNERSHIP
17.53% private (4,206 acres)
82.47% public (19,783 acres)

PROTECTED LANDS
CONSERVATION EASEMENTS
Grantee

Acres

NRCS
NRCS
NRCS

111.18
40.42
23.96

PRIVATE WETLANDS
847.02 acres
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Good in the project area
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Figure 44. Round Prairie watershed, Idaho.
page 105

