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EXECUTIVE SUMMARY
The Kootenai River Valley is composed of diverse peoples and a unique natural resource base.
Beginning in the late 1800s through the twentieth century, wetland areas were converted to
agricultural lands. Because wetlands represent a valuable natural resource, the U.S.
Environmental Protection Agency (EPA) awarded a grant to the Kootenai Tribe of Idaho (Tribe)
to develop a wetlands and riparian conservation strategy for the Kootenai River Valley.
The Kootenai Valley Resource Initiative (KVRI) was formed under a Joint Powers Agreement
(JPA), dated October 2001, between the Tribe, the City of Bonners Ferry (City), and Boundary
County (County).
The Tribe, City, and County are working together to address resource issues affecting the lower
Kootenai River subbasin. The KVRI is a diverse, community-wide group appointed to facilitate
this process. The intent is that this historic and new approach will guide how the community is
involved in opportunities, such as the development of a wetland conservation strategy, and
other issues as they may become timely or appropriate.
Under the JPA, the KVRI is empowered to restore and enhance the resources of the Kootenai
River Valley and foster community involvement and development. The mission of the KVRI is to
improve coordination, integration and implementation of existing local, state and federal
programs that can effectively maintain, enhance and restore the social, cultural, economic, and
natural resource bases in the community.
This document is the result of collaboration and additional research by KVRI members and the
Wetlands and Riparian Conservation Strategy Subcommittee (Subcommittee). It contains
information about the strategy, local issues and concerns, an inventory of current wetlands and
riparian areas, and educational information about wetlands.
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INTRODUCTION
Background; Purpose and Need

Funding for this Strategy
The EPA Region 10 awarded funding to the Tribe under Section 104 (b)(3) of the Clean Water
Act to help the Tribe develop a wetlands and riparian conservation strategy for the Kootenai
River Valley. This document is the result.

Background
In 2001, the Tribe submitted a grant proposal to the EPA. Specific outcomes identified in the
grant include:
¾

assessment of the status and condition of wetland and riparian areas;

¾

evaluation of programs and funding sources; and

¾

public participation.

In the same year, the KVRI was formed through a JPA between the Tribe, City, and County to
address resource issues affecting the lower Kootenai River subbasin. The KVRI is a diverse,
community-wide group appointed to facilitate this process. The intent is that this historic and
new approach will guide how the community is involved in opportunities such as Total Maximum
Daily Load (TMDL) planning, development of a wetland conservation strategy, recovery of lower
Kootenai River burbot, the U.S. Army Corps of Engineers (USACE) Environmental Impact
Statement related to operation of Libby Dam, and other issues as they may become timely or
appropriate.
Under the JPA, the KVRI is empowered to restore and enhance the resources of the Kootenai
River Valley and foster community involvement and development. The mission of the KVRI is to
improve coordination, integration and implementation of existing local, state and federal
programs that can effectively maintain, enhance and restore the social, cultural, economic, and
natural resource bases in the community.
The KVRI established a subcommittee to act as technical advisors in developing a wetlands and
riparian conservation strategy that would balance social, economic, and natural resource issues.
For more information on the development of the Wetlands and Riparian Conservation Strategy
(Strategy), see Chapter 2: Guiding Principles and the Strategy Process.
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Purpose
This Strategy provides the framework to coordinate and link together wetland-related programs,
community needs, and economic, social, and natural resource interests. These elements
function together to ensure a comprehensive approach that emphasizes community
involvement.
The purpose of developing the Strategy is for agencies, the Tribe, and others to use it as an
informative reference in their decision-making process regarding wetlands and riparian areas in
the Kootenai River Valley.

Need
Before Europeans settled the 50,000-acre lower Kootenai River Valley in Boundary County, the
area experienced frequent springtime flooding. This flooding formed numerous marshes,
slackwater habitats, and sloughs. The course of the Kootenai River takes a route that is similar
to the original river, but the landscape of the Valley has changed.
With the rise of agriculture in the Kootenai River Valley since 1890, 22,000 acres of wetlands
have been converted to farmland. During the 1900s, settlers began diking the river to reclaim
fertile land. This reclamation included diking, stream straightening and ditch formation (Figure
1). By 1947, the existing drainage districts were in place (Figure 2).

Figure 1. Boundary Creek dredge crew, 1892.
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Figure 2. Boundary County drainage districts.
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An international endeavor to create Libby Dam led to its construction on the Kootenai River near
Libby, Montana in 1966. The dam became operational in 1972. Libby Dam was built to provide
flood control, storage, hydroelectric power production, and recreation benefits. Before the
construction of Libby Dam, river diking alone could not contain the frequent, high spring flows
that topped dikes, flooded agricultural grounds, homes, and the cities of Bonners Ferry and
Copeland.
The diking, construction and operation of Libby Dam (NPPC 2001) contributed to ecological
changes, including:
¾

reduced natural source of river and floodplain nutrient inputs;

¾

the elimination of low velocity back water/side channel habitat;

¾

draining of wetlands and reduction of wetland associated functions, including primary
production, potential sturgeon rearing habitat, and waterfowl habitat;

¾

altered seasonal and daily flow patterns;

¾

in-river temperature alteration;

¾

reduced riparian community diversity and cottonwood recruitment; and

¾

increased dike sloughing.

To address the protection, enhancement and restoration of wetland and riparian resources in
the Kootenai River Valley, planners must include the entire watershed. Local community
organizations and individuals have been involved throughout the planning process and Strategy
development. They have identified sustainable ecological goals, objectives and strategies that
address their needs, issues, and concerns.
Wetland conservation will take cooperation between all management agencies, private entities,
local community members, and public agencies. As development increases in the Kootenai
River subbasin, more pressures are exerted on the lower Kootenai River watershed due to
conversion of wetland and riparian habitats.
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1 GUIDING PRINCIPLES AND
THE STRATEGY PROCESS
Guiding Principles; Strategy Development Process; Scope

Guiding Principles
The Strategy should:
[ be adaptable to include both scientific
information and diverse social and
economic views;
[ recognize the importance of wetland
and riparian areas to society and
community values;
[ recognize private property rights;
[ create ways to address wetland and
riparian conservation;
[ emphasize voluntary, non-mandatory
efforts;
[ strive for consistency;
[ emphasize partnerships, cooperation
and coordination;
[ endorse a balanced approach to
wetland and riparian conservation in
the community (emphasize local
community values);
[ encourage flexibility and creativity to
wetland and riparian conservation;
[ use existing programs in the best way
possible;
[ emphasize and facilitate local
involvement;
[ conserve wetland and riparian areas
on an ecosystem or watershed basis;
[ be practical and sustainable;
[ be long-term oriented for future
generations; and
[ projection of guidelines.

Strategy Development Process
Since 1991, numerous states have
developed wetland conservation plans. The
purpose of these plans is to provide
guidance and coordination for local, state,
and federal activities involving wetland
conservation. Typically, the plans identify
statewide priorities and strategies that
provide a framework appropriate to local
situations, including wetland types and
ecological systems, land uses, and
economics.
The advent of several issues in Boundary
County, including but not limited to,
conversion of agricultural land to wetlands,
TMDL planning, and burbot and sturgeon
recovery efforts has provided the impetus to
establish partnerships within the community
to better understand and manage wetlands
and riparian resources in Boundary County.
Establishing partnerships with community
members ensures that environmental
objectives are well integrated with those for
economic stability and other social and
cultural goals. It keeps the people who
depend upon the natural resources within
Boundary County well informed and
involved in planning and implementation of
activities.
The Strategy was developed by a broadbased community group, facilitated by
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technical representatives of the Tribe and
funded by a grant from the EPA.
The Strategy has been developed through
an extensive process of information
gathering, input, and review by a variety of
interests in Boundary County.
The major components of this process
include:
1. Formation of Community Advisory
Groups.
¾ The KVRI was formed to improve
coordination, integration and
implementation of existing local,
state and federal programs that can
effectively maintain, enhance and
restore the social, cultural, economic,
and natural resource bases in the
community.
¾ The KVRI established the Wetlands
and Riparian Conservation Strategy
Subcommittee (Subcommittee), a
group of community members who
represent diverse interests in
Boundary County, Idaho. The
Subcommittee identified issues and
concerns and developed this
Strategy.
¾ The KVRI established similar groups
and processes to address TMDL
planning, fish recovery, and Libby
Dam operational issues.
2. KVRI Development of By-Laws and
Mission Statement
¾ The KVRI developed a mission
statement and by-laws (Appendix E).

1-2

The mission of KVRI is to act as a locally
based group to improve coordination,
integration and implementation of
existing local, state and federal
programs that can effectively maintain,
enhance and restore the social, cultural,
economic, and natural resource base.
One of the first and most important steps in
developing a wetland strategy is to establish
an overall mission. A mission should
promote consistency, provide a benchmark
for assessing group progress, increase
understanding of the issue, provide an
underlying purpose, and help transcend
changes in leadership. The Subcommittee
developed the following mission statement:
The mission of the Subcommittee is to
develop a reference report for agencies,
the Tribe, and others to use as
information in their decision-making
process regarding wetlands and riparian
areas in the Kootenai River Valley.

Scope
The Strategy addresses wetland and
riparian resources within Boundary County
and the Kootenai River Valley. In
developing the Strategy, the Subcommittee
addresses guiding principles and the
strategy process in Chapter 1 and local
issues and concerns in Chapter 2. The
Strategy includes a wetland inventory in
Chapter 3 and identifies next steps in
Chapter 4. The appendices explain what a
wetland is and identify their functions and
values (Appendix A); provide the definition
of wetlands, key terms, and concepts
(Appendix B); provide a glossary (Appendix
C), the KVRI bylaws (Appendix D), research
and references (Appendix E), and
inventoried wetlands and riparian projects
(Appendix F).
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2 STRATEGIC FOCUS: LOCAL
ISSUES AND CONCERNS
Economic, Natural Resource, and Social Issues and Concerns

A community-based approach to wetland
conservation strengthens cooperation
between the public and private sectors at
the federal, county, city, state, tribal and
local levels to achieve the greatest progress
with the resources available. This emphasis
gives people who depend on natural
resources for their health, livelihood, or
quality of life a meaningful role in the
management of the resource. Through such
active and broad involvement, the
watershed approach can build a sense of
community, reduce conflicts, and increase
commitment to the actions necessary to
meet societal goals. Ultimately, it also can
improve the likelihood of sustaining longterm environmental improvements. The
community-based approach also provides
an opportunity for input and increases
participation in planning and implementation
activities.
Through improved communication and
coordination, a countywide approach to
wetland and riparian conservation can
reduce costly duplication of efforts and
conflicting actions. In many cases, the
solutions to natural resource problems
depend on voluntary actions on the part of
the people who live, work and play in the
Kootenai River Valley. Besides improving
coordination among agencies, the
community-based approach calls upon the
entities of the KVRI to fully engage local
governmental entities, users of watershed
resources, business interests,
environmental groups, and the public in the
management process to help them better

understand the problems, identify goals,
select priorities, and choose and implement
solutions.
The Subcommittee recognized the need to
ascertain issues and concerns related to
natural resources, economic, and social
issues that are associated with wetland and
riparian conservation and restoration. In
fact, any wetland and riparian conservation
program in Boundary County depends on
balancing ecological and community values,
and issues and concerns, as identified in
the following sections.

Economic Issues and Concerns
The Subcommittee identified economic
issues and concerns related to the
protection and restoration of wetlands and
riparian areas including recreational
revenues, products, Tribal subsistence,
regulatory cost reductions, wildlife
depredation, and restoration related
expenditures (Table 1).
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Table 1. Economic issues and concerns identified by the Subcommittee.
1. Recreation Revenues: The presence of healthy wetlands and riparian areas may spur
opportunities that contribute economically to the community of Boundary County.
a. Tourism: Sightseeing, camping, hiking
b. Hunting and Fishing: Revenues may increase as wildlife habitat expands
c. Non-consumptive: Bird-watching, wildlife watching
2. Products: Restoration activities may provide jobs and profits for local businesses as the
demand for native seed sources and plant material increases.
a. Agriculture: Utilization of wet marginal areas may increase the amount of alternative crops
available for harvest and sale.
b. Forestry: Maintenance and use of riparian and wetland borders may increase the amount of
riparian forest areas, which could result in better variety of wood fiber (poplar, cottonwood,
cedar) available for use.
c. Restoration and Nursery Markets: Restoration endeavors may result in an increased
demand for restoration plants and seeds and may result in more local jobs due to increased
demand for restoration workers. These efforts could also increase tax base by marketing to
outside sources.
3. Tribal Subsistence: The availability of wetland resources could increase the resource base for
the Tribe, such as medicinal/food related plants, hunting, fishing, and traditional uses.
4. Regulatory Cost Reductions: Maintaining and restoring riparian and wetland areas may
decrease the amount of monies needed for implementing regulatory actions, such as reduced
sediments, erosion control and other related issues.
5. Wildlife Depredation: Restoring wetlands and riparian areas may result in an increase in
human/wildlife interaction and conflicts. It may also increase the chance of crop damage.
6. Restoration Related Expenditures: Converting productive agricultural lands to wetlands would
result in a loss of county revenues and/or an increase in county tax burden.
a. Change in Tax Structure: A change in tax structure. For example, state and federal
Payments In-Lieu of Taxes [PILT]) alter revenue distribution. Independent tax districts do not
receive PILT payments.
b. Monetary Conversion/Investment: When agricultural uses are converted to natural resource
oriented activities, there may be related monetary conversions and investments that
negatively impact the associated agro business structure of the local economy such as:
i.

loss of agricultural ground/production from market changes;

ii. change in ownership and investment capitol because of changes in land prices, loss of
income to related businesses such as seed, fertilizer and equipment merchants.
iii. increased operational costs and land use conflicts such as weeds, depredation,
trespass, water diversion changes, etc.; and
iv. other agricultural related expenditures.
c. Mosquito Abatement: Restoring wetland areas may increase the amount of standing water,
which increases the likelihood of mosquito breeding grounds that could escalate the need
for mosquito control measures.
d. Increased Pumping Costs: Converting areas to wetlands could affect remaining landowners
who may have to increase pumping rates to keep agricultural land above water.
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Natural Resources Issues and Concerns
The Subcommittee identified issues and concerns relative to natural resources and grouped
them into three broad categories related to the protection of wetlands, including fish and wildlife
habitats, hydrology, and water quality (Table 2).
Table 2. Natural resource issues and concerns identified by the Subcommittee.
1. Fish and Wildlife Habitats: Fish and wildlife habitats perform numerous functions such as:
a. Open Space and Aesthetics: Both agricultural land and wetland/riparian areas provide open
space and aesthetics depending on individual perception;
b. Increased Human/wildlife Contacts: Wetland and riparian areas produce and attracted
numerous kinds of wildlife which could produce positive or negative interactions;
c. Traditional Uses: Cultural, religious and medicinal uses of plant and animal communities;
d. Difficulties in Weed Control: Change in management may alter the control of noxious
weeds, such as in larger fallow areas;
e. Increased Long-term Large Woody Debris Inputs to River: Various fish and wildlife species
utilize woody debris in streams/rivers; and
f.

Carbon Sequestration: Plants capture air-borne carbon. Carbon is an element associated
with global warming.

2. Hydrology: Wetlands and riparian areas influence various functions and processes such as:
a. Flood Water Conveyance/Storage: Reduce flood water destructive energies;
b. Slower Water Drainage off Floodplain: Water retention and higher groundwater levels in
areas typically used for agricultural production may restrict the ability of agricultural
operators to prepare these lands for planting, increase drainage/pumping costs, and may
subsequently increase the cost of production;
c. Groundwater Recharge: Recharges underground water supplies;
d. Mosquitoes and Related Diseases: As the amount of standing water increases so does the
potential for mosquitoes, along with other insects, which thrive throughout the warmer
months;
e. Groundwater Discharge Buffer: Acts as a natural biochemical water treatment system; and
f.

Loss of Dry Land Resources: Wetland and riparian conservation may include the
conversion of dry lands back to more moist conditions.

3. Water Quality: The quality of water can be influenced by wetland and riparian functions such
as:
a. Decrease of Siltation: Wetland and riparian areas filter out silt and other particles;
b. Decrease in Sedimentation: Intact vegetation reduces bank erosion and sedimentation; and
c. Change in Nutrients and Food Webs: Different land uses influence nutrient exchange and
food webs (i.e., agricultural=promote open/arid land species & food webs, wetland/riparian=
promote tree-shrub /moist land species and food webs).
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Social Issues and Concerns
The Subcommittee received a wide range of perspectives on social issues and concerns related
to wetland and riparian conservation (Table 3).
Table 3. Social issues and concerns identified by the Subcommittee.
1. Family/Local Values: Conversion of agricultural land can change rural lifestyles and may shift
the socio-economic structure of the community.
a. Potential life style changes
b. Views related to floodplain/wetland reclamation
c. Agrarian heritage
d. Wide ranging emotions and attitudes
e. Family/local histories
f.

Cropping change due to economic drivers

g. Increased demands on same amount of land
h. Increased competition/price for lands
5. State and Federal Programs: State and federal agencies can help by tailoring programs to
meet community needs by utilizing the flexibility within those programs.
6. Achievement of Conservation/Land Use Goals: There is a need for consensus within the
community to determine what amount of conservation/restoration would strike a balance for
ecological needs and community values.
7. Urban vs. Rural Nature of Community: As we move into the future, the rural culture of the
community becomes more diversified, and wetland/riparian conservation may be utilized as a
tool in planning community development.
8. Alteration of Recreation and Related Interests: Concerns about traditional use areas may be
“locked up” or otherwise have limited access. Moreover, public access and pressure may
increase or decease with changes in use.
9. Changes in Natural Resource Extraction: Concerns that logging or other natural resource
extraction uses may change (negatively/positively) as wetland and riparian conservation
continues.
10. Local Views and Values may be Different than the U.S. as a Whole: Local concerns may not be
heard, appreciated, or incorporated into management. Views of the local community should be
as important as “national” views. Concerns were raised about “telling the local what to do with
their land’.
11. Public Property: If it is “public” property, local community should have more say in what
happens.
a. Federal and State government intervention and associated community involvement.
b. National issues pressed on local community.
12. Educational Opportunities: Pursue opportunities for public education and information exchange.
a. Agrarian resources
b. Natural resources
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3 INVENTORY
Inventoried Wetlands and Riparian Areas

To clearly understand wetland and riparian
restoration in Boundary County, a welldefined inventory was needed. This
inventory included three primary phases:

In Idaho, an estimated 493,000
wetland acres or 56 percent of the
original wetland area has been
converted to other uses (Dahl 1990).

Inventory of Wetlands and
Riparian Areas
Early in the Strategy development, the
Subcommittee expressed a need to gather
information regarding the current and
historic status of wetlands and riparian
areas and land use, and to identify wetland
and riparian conservation projects that have
been implemented in the Kootenai River
Valley.

¾

determine historic wetland and
riparian habitats;

¾

map existing wetland and riparian
areas; and

¾

identify on-the-ground conservation
projects related to wetland and
riparian conservation and
enhancement.

In addition, identifying changes to land use
over time offers insight into land use trends
(Figure 3).

Trends of wetland acres in Boundary County and
the Kootenai River Valley
County Wide

Valley

County Wide Project Acres

30000

Wetland Acres

25000
20000
15000
10000
5000
0
1890

1930

1960

1990

2004

Figure 3. Trend of wetland conversion in the Kootenai River Valley, Boundary County, Idaho.
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By understanding historic and existing
conditions and wetland and riparian project
activities and their relationships, the
community can make informed decisions on
how to approach wetlands and riparian
conservation.

Past Wetlands and Riparian Areas
Before European settlement, the lower
Kootenai River Valley experienced frequent
floods, which formed approximately 22,000
acres of wetlands and associated riparian
habitats (Figure 4). These wetland and
riparian resources were used extensively by
members of the Tribe. During the late 1800s
and early 1900s, settlers began diking the
river and establishing drainage districts to
create agricultural ground.

Analysis of early land reclamation maps,
establishment of drainage districts and
drainage ditches, pumping stations and
stream channelization (straightening) made
it possible to cultivate the highly productive
soils of the Kootenai River Valley. The
alteration of water environments and
waterways during the period from 1928 to
1985 is discussed in Appendix E.

Boundary County lies within the Purcell
Trench, beginning near Bonners Ferry and
extending north to Kootenay Lake in British
Columbia. The majority of the valley is held
in private ownership and bordered by U.S.
Forest Service lands. Other larger wetland
complexes such as Round Prairie, Meadow
Creek, Curley Creek and many high
elevation wet meadows are found
throughout the county. Two primary wetland
types, palustrine and lacustrine, were
used to inventory current wetland areas.

The best available way to calculate
wetlands and open water habitats is by
mapping soil types. To highlight the
additional value of open water habitats not
typically shown in other “wetland”
inventories, “riverine” acres were totaled
separately (Table 4). This addition is
appropriate for identifying open water
habitats and the numerous species that may
use them, such as waterfowl.

Current Wetlands and Riparian Areas
In 2000, the land ownership in Boundary
County (812,032 acres) was comprised of
26% private, tribal, county, and municipal
lands; 13% state lands; and 61% federal
lands. The largest block of wetlands in
3-2
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Figure 4. Wetland change in the Kootenai River Valley, Boundary County, Idaho: 1890-1990.
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Table 4. Lentic (still water) and lotic (moving water) inventories in Boundary County, Idaho.
Lentic
Environments

Elevation
Total Acres

Source
0-2,500 ft.

2,500.01-4,500
ft.

> 4,500 ft.

Palustrine

6,002.9

3,199

2,257.6

546.3

NWI

Lacustrine

1,044

635.1

303.8

105.9

NWI

SUBTOTAL

7,046.9

3,834.1

2,561.4

652.2

Riverine

5,040.1

4,755.2

284.9

0

TOTAL

12,087

8,589.3

2,846.3

652.2

Lotic
Environments

NWI

Total Miles of Stream

Total Miles of
Stream in
500-Year
Floodplain

Total Miles of Stream in
Upland Areas

1,897.9

164.2

1,733.7

Riparian areas were not inventoried due to the lack of data. Instead, riparian areas are
described by accounting for waterway distribution. Using GIS layer analysis, stream and river
riparian vegetation is correlated to miles of streams (Appendix E).
In its 2003 Analysis of the Management Situation for Revision of the Kootenai and Idaho
Panhandle Forest Plans (AMS), the U.S. Forest Service described the expected or apparent
watershed condition of the 166 sub-watersheds in the Kootenai and Idaho Panhandle National
Forests. In the Idaho portion of the subbasin, 69% of the watershed (approximately 21
drainages) was functioning at risk or was not properly functioning.
A University of Idaho study examined different landforms and vegetation compositions
associated with the Kootenai River where 93 species of plants were identified on 84 transects.
The presence of non-native species in riparian areas was evident (Figure 5).
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Numbers of native species and non-native species by
dike zone
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Figure 5. A comparison of the total number of native and non-native plant species
found on riparian dike zones on the Kootenai River.

The management of spring flows coupled with gradual flow reduction during the summer
months has reduced the recruitment of native species such as cottonwoods and willows. Since
the late 1800s, changes in land, river, and economic management have played a role in altering
the Kootenai River Valley riparian environments.

Project-Related Activities
In an effort to track the increase or decrease of wetlands and riparian areas, information was
gathered on wetland and riparian projects in Boundary County (Appendix F). Projects include
wetland development, riparian planting, seeding grass filter strips, and federal/state-funded
program activities associated with wetlands and riparian resources.
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4 MOVING FORWARD
An important element in any conservation approach is the ability for community members to be
heard and acknowledged in land use planning and decision-making. The need for improved
communication between local community members and natural resource managers in the
Kootenai River subbasin has become increasingly evident in recent years. The KVRI is an
outgrowth of the need for better communication. The group has increased the opportunities for
citizens to voice opinions, concerns, and suggestions, and provided a forum for discussing
natural resource management in Boundary County. Community response to previous natural
resource management decisions, and the formation of the KVRI, has helped natural resource
managers recognize the importance of community involvement in the decision-making process.
With the assistance of the KVRI forum, a collaborative process is in place, providing an
opportunity for a higher level of community involvement. The KVRI has established several
themes to foster sound natural resource conservation decisions in the Kootenai River Valley.
To implement collaborative decision making for wetland and riparian conservation in Boundary
County, the Strategy recommends the following approach:
A. Incorporate the role of changing demographics and economics. Strive to understand the
past and present evolution of local demographic and economic forces, how they have
changed, and how they continue to shape the rural nature of Boundary County.
¾

Proactively maintain the integrity of the economic base (timber and agriculture), while
conserving natural resource areas.

¾

Make an effort to match current and future land potential. The need for productive
farmlands, forestlands, wet areas, urban housing, and rural open space must be
balanced with other uses.

¾

Recognize and use characteristics of the local community and its changing
economic/demographic structure.

¾

Support understanding, appreciation of and attention to custom and culture. Tribal
resources and traditions, hunting, fishing, trapping and other recreation, agriculture,
ranching, and rural quality must be acknowledged.

¾

Recognize potential issues associated with increased absence of land base.

B. Encourage a flexible and balanced approach to wetlands and riparian conservation and land
use planning. Conservation and commodity protection programs should attempt to balance
and encourage flexibility during planning efforts. Programs can be mixed and matched with
appropriate land uses, and take the resource potential of land and community development
planning into account.
Kootenai River Valley Wetlands and Riparian Conservation Strategy
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¾

Seek creative methods for planning and as development progresses, emphasize the best
use in resource and economic values, combined.

¾

Incorporate several programs into one endeavor (Table 5).

¾

Support sustainable productive use of the land base.

¾

Encourage natural diversity of existing lands by suppressing encroachment of non-native
species and encouraging conservation practices, such as patches/strips of shrubs, trees,
and/or grasses in large “working” landscapes.

¾

Support conservation of open space.

¾

Respect and support rural community custom and culture.

¾

Emphasize thoughtful urban and commercial development in appropriate areas.

¾

Encourage utilization of programs, such as the Natural Resources Conservation Service
Farm and Ranchland Protection Program, to sustain the local economy while protecting
wetland and riparian values.

C. Promote local community dialogue by emphasizing cooperation and coordination between
all stakeholders in land stewardship planning. Planning should be a community-driven
process where communication, awareness and opportunities exist in natural resource
stewardship.
¾

Through the KVRI, continue to provide a regular forum to gather information and share
dialogue on natural resource conservation planning.

¾

Seek participation and input from community members in natural resource management
planning and project implementation.

¾

Emphasize community-oriented resource conservation efforts.

D. Encourage education / information / communication sharing. The Subcommittee can assist
in the understanding and appreciation of multiple uses, custom and culture, biological
functions, and local perspectives related to resource management.
¾

Coordinate and assist in community outreach for natural resource education and
information.

¾

Understand land use options.

¾

Recognize importance of wetland and riparian areas to society and community values.

¾

Encourage the flexible and creative use of available programs for individual projects.

¾

Acknowledge the diversity of views in the community.

¾

Emphasize multiple uses with a balanced perspective.
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Table 5. Examples of how different programs protect various land uses.
Commodity Protection
Programs
Land Use /
Protection

Conservation Programs

NRCS
Farm and
Ranchland
Protection
Program

IDL
Forestry
Legacy
Program

NRCS
Programs
(WRP, CRP)

USFWS / IDFG
Programs
(PFWP, HIP)

BPA / ITD
Wetland
Mitigation
Programs

Agricultural

P

L

**

**

**

Ranch/Grazing

P

L

L

L

L

Timberland

L

P

L

L

L

Open Space /
Aesthetics

L

L

L

L

P

Tribal Subsistence

A

A

A

A

A*

Fish and Wildlife
Habitat

L

L

P

P

P

Soil Erosion and/or
Water Quality

P

P

P

L

P

Limit Urban
Development

P

P

P

L

P

Recreation

L

L

L

L

L

Public Access

A

A

A

A

A*

P – Primary program goal L – Limited program goal
* - May require public access

A – Optional public access

Figure 6. Valley of Kootenay from hills near Akleu Cache (left bank) looking N.W. (Alden 1857).
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APPENDIX A
Wetland Functions and Values

Wetlands and riparian areas are complex, dynamic,
interactive systems. They are not all alike, nor do
they all provide identical functions. Even the same
wetland may perform in different ways depending on
the season and other factors. Different types of
wetlands and riparian areas often occur in landscape
“complexes,” where they have different roles even
though they are in close proximity.

Wetland Functions – refers
to how wetlands and riparian
areas work – the result of the
physical and biological
structure, and the physical,
chemical, and biological
processes that occur in these
settings (Figure 7).
Wetland Values – refers to
how these functions create
results of significance to
society.

Appreciation is growing for the functions and values
associated with wetlands and riparian areas.
Nevertheless, the extent of these functions, and the
degree to which they occur or should be valued in a
specific situation, is a subject of continuing
controversy and research.
The following sections describe and illustrate some
of the functions of wetlands and riparian areas. The
technical working group focused on three primary
functions that many consider paramount – hydrologic
control, water quality protection, and habitat for
diversity of plant and animal populations.

Wetland Functions
In general, wetland functions can be separated into
three categories (Novitizki et al. 1996):
¾

Habitat. Habitat is the physical environment
in which plants and animals live. Wetlands
are a critical habitat for many species.

¾

Hydrology. Describes the quantity of water
that enters, is stored in, or leaves a wetland.

¾

Water Quality. Includes filtering sediments
carried in surface runoff, nutrient cycling, and
the biogeochemical processes that take place
as water enters, is stored in, and leaves a
wetland.
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Not all wetlands perform all functions, nor do wetlands perform all functions equally well. Factors
such as landscape position, size, water quantity and quality, and disturbance influence the
functions a wetland provides and to what extent.

Figure 7. Wetland model depicting the influence of physical, chemical, biological factors, and
human impacts on wetland function (MAWPT 1997).

Important Functions Performed by Wetlands
Floodplain Functions - Wetlands reduce the volume and physical energy of water by:
¾

Flood Conveyance. Riverine wetlands and adjacent floodplains often form natural
floodways. Areas with large bodies of water and/or wetlands can reduce flood peaks by
as much as 95 percent.

¾

Flood Storage. Wetlands may store water during high water and then slowly release it
downstream.

¾

Shoreline Stabilization. Wetland vegetation acts as a buffer, which absorbs and
distributes high waters, slows water currents and dissipates energy. The buffer effect
lessens the potential for shoreline and floodplain erosion. The root systems of wetland
vegetation bind the floodplain and shoreline soil to resist erosive forces.

Water Quality Enhancement - Wetlands enhance the physical and chemical condition of water
by:
¾

A-2

Pollution Control. Wetlands retain sediments and toxic substances. Suspended solids
and chemical contaminants such as pesticides, petroleum and oils and heavy metals
may be retained and deposited in a wetland. Deposition of sediments can ultimately lead
to removal of toxins from the environment through burial or assimilation into vegetation.
Microorganisms can further break down the pollutants into stable harmless components.
In some parts of the U.S., wetlands are sometimes used in wastewater treatment.
Kootenai River Valley Wetlands and Riparian Conservation Strategy

¾

Nutrient Cycling and Transformation. Wetlands and riparian areas remove silt and
filter out and absorb nutrients such as nitrogen, phosphorus, and potassium through
oxidation, reduction, assimilation, or other biochemical processes.

Biological Productivity - Wetlands are some of the most biologically diverse ecosystems on
earth. They provide numerous types and stages of habitat that supports a diverse array of
species.
¾

Waterfowl Habitat. Wetlands are vital to many species of ducks, geese, shorebirds and
swans for nesting, food, and cover. These birds use specific wetland types during
different life stages such as reproduction, molting, migration, and wintering. A large
population of species uses the Kootenai River Valley.

¾

Wildlife Habitat. Wetlands provide a wide range of habitats 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. For example, dense
vegetation of wetlands can provide important cover for reptiles, amphibians, mammals
and birds.

¾

Fish Habitat. At some stage of their lives, nearly all freshwater fish require shallow
water provided by wetlands for spawning, shelter from extreme environmental conditions,
and feeding. Where connected with deepwater habitats, many wetlands provide ideal fish
brooding and rearing habitat (for example, burbot, sturgeon, trout, and kokanee).

¾

Habitat for Threatened and Endangered Species. Even though wetlands constitute
only about 5 percent of the United States land area, almost 35 percent of all rare,
threatened and endangered animal species in the United States are either located in
wetland areas or are dependent on them. Protecting habitat for these species helps the
recovery process for many listed species and helps ensure that additional species do not
become listed.

¾

Rare Plant Habitat. An estimated 59 rare wetland plants occur in Boundary County
(Table 6).

¾

Nutrient Cycling. Wetlands enhance the decomposition of organic matter, helping to
incorporate nutrients back into the food chain.

Groundwater Influence - Wetlands influence shallow water aquifers within their vicinity by
three processes:
¾

Recharge Groundwater Supply. Wetlands are increasingly important because they
help replenish ground and surface water, both of which have decreased because of
urban growth and agricultural irrigation. Wetlands are especially important in recharging
underground aquifers used for water supply and irrigation. Other wetlands slowly
discharge stored water into nearby streams to maintain a more constant water supply in
the streams.

¾

Low Flow Augmentation. Wetlands release water to adjacent streams or water bodies
during low periods of the year and during drought.
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Groundwater Discharge Buffering - Wetlands enhance the quality of groundwater by acting
as a natural water treatment system. Aquifers can be tapped for human consumption or
irrigation.
Table 6. Rare wetland plant occurrence in Boundary County, Idaho.
Species Name

Common Name

SPIRAEA DOUGLASII

PINK SPIRAEA

CORNUS SERICEA

RED-OSIER DOGWOOD

CALAMAGROSTIS CANADENSIS

BLUEJOINT REEDGRASS

CAREX UTRICULATA

BLADDER SEDGE

GLYCERIA BOREALIS

NORTHERN MANNAGRASS

AGROPYRON SMITHII

WESTERN WHEATGRASS

CAREX LASIOCARPA

SLENDER SEDGE

CAREX LIMOSA

MUD SEDGE

CAREX NEBRASCENSIS

NEBRASKA SEDGE

CAREX SIMULATA

SHORT-BEAKED SEDGE

DULICHIUM ARUNDINACEUM

THREE WAY SEDGE

ELEOCHARIS PALUSTRIS

CREEPING SPIKERUSH

SCIRPUS ACUTUS

HARDSTEM BULRUSH

EQUISETUM FLUVIATILE

WATER HORSETAIL

NUPHAR POLYSEPALUM

POND LILY

SCIRPUS VALIDUS

SOFTSTEM BULRUSH

CAREX CUSICKII

CUSICK'S SEDGE

LOBARIA SCROBICULATA

PORED LUNGWORT

CICUTA BULBIFERA

BULB-BEARING WATERHEMLOCK

SANICULA MARILANDICA

BLACK SNAKE-ROOT

ASTER JUNCIFORMIS

RUSH ASTER

PETASITES SAGITTATUS

ARROWLEAF COLTSFOOT

BETULA PUMILA

SWAMP BIRCH

HYPERICUM MAJUS

LARGE CANADIAN ST. JOHN'S-WORT

VIBURNUM OPULUS VAR AMERICANUM

HIGHBUSH CRANBERRY

EPILOBIUM PALUSTRE

SWAMP WILLOW-WEED

TRIENTALIS ARCTICA

NORTHERN STARFLOWER

THALICTRUM DASYCARPUM

PURPLE MEADOW-RUE

SALIX CANDIDA

HOARY WILLOW

SALIX PEDICELLARIS

BOG WILLOW

CAREX BUXBAUMII

BUXBAUM'S SEDGE

CAREX CHORDORRHIZA

STRING-ROOT SEDGE

CAREX COMOSA

BRISTLY SEDGE

CAREX FLAVA

YELLOW SEDGE

CAREX LACUSTRIS

LAKE-BANK SEDGE
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Species Name

Common Name

CAREX LEPTALEA

BRISTLE-STALKED SEDGE

CAREX PAUPERCULA

POOR SEDGE

ERIOPHORUM VIRIDICARINATUM

GREEN KEELED COTTON-GRASS

RHYNCHOSPORA ALBA

WHITE BEAKRUSH

SCIRPUS SUBTERMINALIS

WATER CLUBRUSH

STREPTOPUS STREPTOPOIDES VAR BREVIPES

KRUHSEA

CYPRIPEDIUM PARVIFLORUM VAR PUBESCENS

SMALL YELLOW LADY'S-SLIPPER

EPIPACTIS GIGANTEA

GIANT HELLEBORINE

MUHLENBERGIA RACEMOSA

GREEN MUHLY

SCHEUCHZERIA PALUSTRIS

POD GRASS

ASPLENIUM TRICHOMANES

MAIDENHAIR SPLEENWORT

BLECHNUM SPICANT

DEER-FERN

DRYOPTERIS CRISTATA

CRESTED SHIELD-FERN

DIPHASIASTRUM SITCHENSE

SITKA CLUBMOSS

LYCOPODIELLA INUNDATA

NORTHERN BOG CLUBMOSS

BOTRYCHIUM LANCEOLATUM VAR LANCEOLATUM

LANCE-LEAVED MOONWORT

BOTRYCHIUM SIMPLEX

LEAST MOONWORT

BOTRYCHIUM PARADOXUM

PECULIAR MOONWORT

BOTRYCHIUM MONTANUM

MOUNTAIN MOONWORT

BOTRYCHIUM CRENULATUM

CRENULATE MOONWORT

BOTRYCHIUM MINGANENSE

MINGAN MOONWORT

BOTRYCHIUM ASCENDENS

TRIANGULAR-LOBED MOONWORT

BOTRYCHIUM PINNATUM

NORTHERN MOONWORT

PHEGOPTERIS CONNECTILIS

NORTHERN BEECHFERN
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Wetland Values
Wetland values are the benefits wetlands provide to the environment or to people (Novitizki et
al. 1996). Wetlands have ecological, social, or economic value. Wetland values are not
absolute. What is valuable to one person may not be valuable to another. Wetlands can have
value on local, regional, and global scales. An example of the global value of the Kootenai River
Valley’s wetlands is the habitat they provide for many species of North American migratory birds
and waterfowl. The value placed on wetlands is important to understand because while wetland
functions are natural processes, in many cases, the value people place on those functions is the
primary factor that determines whether a wetland remains intact or is converted to another use
(National Audubon Society 1993).

Values Provided by Wetlands
Social, economic, and natural resource benefits that directly affect humans can be derived from
wetlands and their functions:
¾

Recreation. Because of their natural abundance and diversity of wildlife, wetlands serve
as sites for fishing, hunting, and observing birds and other wildlife.

¾

Education and Research. Wetlands provide educational opportunities for nature
observation and scientific studies.

¾

Food Production. Because of their high natural productivity, wetlands can be valuable
as sources of hay, pasture, food, and sites for fish production and other aquaculture.

¾

Economic Benefits. Housing near water bodies and Deep Water wetlands may be
associated with higher property values.

¾

Property Damage and Reduction from Floods. Wetlands store large amounts of
water, which moderate flooding and reduce property damage during a flood.

¾

Open Space and Aesthetic Values. Wetlands often contain a wide variety of plants
and animals that provide visual enjoyment and a sense of wildness.
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A Short List of Wetlands Resources Available on the Internet
Wetland Regulatory Sites
U.S. Army Corps of Engineers

http://www.nws.usace.army.mil

U.S. Environmental Protection Agency

http://www.epa.gov

U.S. Fish and Wildlife Service

http://www.fws.gov

U.S. Natural Resources Conservation Service

http://www.nrcs.usda.gov

U.S. National Marine Fisheries Service

http://www.nmfs.gov

Wetland Information Sites
Richard Winston’s Wetland Links

http://www.mindspring.com/~rbwinston/wetland.htm

National Wildlife Federation

http://www.nwf.org/resourceLibrary

The National Wetlands Coalition

http://www.thenwc.org/home.htm

U.S. Geological Survey – Water Resources

http://water.usgs.gov

USFWS National Wetlands Inventory

http://www.nwi.fws.gov

U.S. Army Corps of Engineers Waterways Experiment Station
Society of Wetland Scientists

http://www.wes.army.mil
http://www.sws.org

Wetland Regulatory News Sites
Association of State Wetland Managers
Natural Resources Defense Council

http://www.aswm.org/wbn
http://www.nrdc.org/media/default.asp

Land and Water Magazine

http://www.landandwater.com

Wetland Plants Information
National and Regional Wetland Plant Species
NRCS Plant Data Center

http://www.nwi.fws.gov/bha
http://plants.usda.gov

Wetland Soils Information
Wetland Science Institute
National Official Soil Series

http://www.pwrc.usgs.gov/WLI
http://soils.usda.gov/technical/classification/osd/index.html

Hydric Soils of the United States

Kootenai River Valley Wetlands and Riparian Conservation Strategy

http://soils.usda.gov/use/hydric
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APPENDIX B
What is a Wetland? Types of Wetlands and Riparian Areas; Key Terms and Concepts;
Other Wetland Definitions

Terms explained in this
section:

The Strategy attempts to minimize the use of technical
terminology; however, certain key terms and concepts are
fundamental to understanding the issues.

[ Wetlands

A General Definition of Wetlands

[ Types of Wetlands

Wetlands is the collective term for marshes, peatlands
(bogs and fens), wet meadows, seeps and springs,
mudflats, shallow ponds, vernal pools, seasonal
wetlands, and other similar landscape units where the
soil or substrate is at least periodically saturated with or
covered by water. The water creates severe physiological
problems for all animals except those that are adapted for
life in water or in saturated soil. Wetlands are typically
characterized by
wetland plants called
hydrophytes (Figure
8), wetland soils
(hydric soils), and
the frequency and
duration of saturation
or inundation by
water (hydrologic
regime).

[ Riparian Area
[ Deepwater Habitats
[ Palustrine
[ Lacustrine
[ Riverine

Figure 8. Hydrophytes is a term for wetland plants, and
hydric soils is a term used to describe wetland soils.

Wetlands as Defined by the Strategy
Various federal agencies have developed their own
wetland definitions. This array of definitions has created
some confusion among the agencies and the public. The
federal government recognized this situation, and in
response, they developed a universal definition and
means of identifying and delineating wetlands.
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Wetland and Riparian Areas
Wetland and riparian areas
share a number of
characteristics. They both:
[
occupy similar positions on
the landscape
[
make up a minor portion of
the overall area
[
are generally more productive
than upland areas
[
are a critical source of
biological diversity
[
help protect water quality; and
[
are vulnerable to similar kinds
of natural or human-caused
disturbances

This Strategy adopts the same wetland definition as
described in the Federal Manual for Identifying and
Delineating Jurisdictional Wetlands (USACE 1987), which
describes the term wetlands as:
Those areas that are inundated or saturated by
surface or ground water at a frequency and
duration sufficient to support, and that under
normal circumstances do support, a prevalence
of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar
areas.

Types of Wetlands
Wetland scientists have devised a number of systems to
classify wetlands and their ecosystems.
Wetlands are dynamic in nature, and local conditions may
change over time. Some changes, such as water
fluctuations, are cyclical and can be predicted based on
annual precipitation or drought cycles. Other changes,
such as flood-related scouring or deposition, are less
predictable and can cause dramatic changes. Changes
such as reduction in depth or species diversity may be
caused by natural or human activity.

Open Water
Open water consists of slow moving rivers, ponds, lakes,
sloughs, oxbows, and backwaters (including ditches and
canals) scattered throughout the Kootenai River Valley.
Characteristic vegetation includes submersed or floatingleaved vegetation of duckweeds, water-lilies, water milfoil,
coontail, and pondweeds.
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Marshes
Marshes are defined as wetlands that are frequently or continually inundated with water.
Marshes are characterized by emergent soft-stemmed vegetation adapted to saturated soil
conditions. Many different kinds of marshes exist, but all types receive most of their water from
surface water. Many marshes also are fed by groundwater.

Wet Meadows
Wet meadows are a type of marsh that often occurs in poorly drained
areas such as shallow lake basins, low-lying farmland, and the land
between shallow marshes and upland areas. For most of the year,
wet meadows do not have standing water, although the high water
table allows the soil to remain saturated. Wet meadows are found
primarily along major streams. The vegetation includes sedges,
reeds, rushes, asters, and grasses.

Bogs
Bogs are one of North America's most distinctive kinds of wetlands. They are characterized by
spongy peat deposits, acidic waters, and a floor covered by a thick carpet of sphagnum moss.
Bogs receive all or most of their water from precipitation rather than from runoff, groundwater or
streams. As a result, bogs do not
contain many of the nutrients needed
for plant growth. This condition is
enhanced by acid-forming peat
mosses.
A bog can develop in two primary ways.
A bog can form as sphagnum moss
grows over a lake or pond and slowly
fills it. Bogs may also form when
sphagnum moss blankets dry land and
prevents water from leaving the
surface. Over time, the thick acidic peat
deposits build up in bogs of either

Kootenai River Valley Wetlands and Riparian Conservation Strategy

B-3

origin. The unique physical and chemical characteristics of bogs often result in the presence of
plant and animal communities that demonstrate many special adaptations.

Fens
Fens are peat-forming wetlands that receive nutrients from
sources other than precipitation. They usually get their
nutrients from drainage from surrounding mineral soils and
from groundwater movement. Fens differ from bogs because
they are less acidic and have higher nutrient levels. They
therefore support a much more diverse plant and animal
community.

Seasonal Wetlands
Seasonal wetlands have surface water that persists
throughout the growing season in most years. When surface
water is absent, the water table is usually at or very near the
land surface.

Vernal Pools
Vernal pools are covered by shallow water for variable periods from winter to spring, but may be
completely dry for most of the summer and fall. These wetlands range in size from small
puddles to shallow lakes. Although generally isolated, vernal pools are sometimes connected to
each other by small drainages known as vernal swales. Either bedrock or a hard clay layer in
the soil lies beneath the pool, which helps keep water in the pool. During a single season, pools
may fill and dry several times. During drought years, some pools may not fill at all.
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Riparian Areas as Defined by the Strategy
This Strategy adopts the definition of riparian areas developed by the Montana Riparian and
Wetland Association (MRWA) described in Classification and Management of Montana’s
Riparian and Wetlands Sites (Hansen et al. 1995):
Riparian areas are defined as the green zones bordering lakes,
reservoirs, estuaries, potholes, springs and seeps, peatlands
(bogs and fens), wet meadows, vernal pools, and ephemeral,
intermittent, or perennial streams.

Types of Riparian Areas
Riparian areas (green zones) include areas of streamside vegetation along any perennial or
intermittent stream, including the stream bank and adjoining floodplain or bottomlands. These
areas are typically distinguishable from upland areas in terms of vegetation, soils, topography,
or other landscape characteristics.

Deepwater Habitats
Deepwater habitats are permanently flooded areas deeper than 6 feet at low water. Deepwater
habitats include environments where surface water is permanent and often deep, so that water,
rather than air, is the principal medium within which the dominant organisms live, whether or not
they are attached to the substrate.
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Palustrine System
The palustrine system (Figure 9) includes all of the wetlands that are dominated by trees,
shrubs, persistent emergent vegetation, emergent mosses or lichens. The palustrine system
includes vegetated wetlands traditionally called marsh, wet meadow, bog, fen, and potholes. It
also includes the small, shallow, permanent, or intermittent water bodies called ponds. The
palustrine system does not include any deepwater habitats.

Figure 9. Palustrine system (Cowardin et al. 1979).
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Lacustrine System
The lacustrine system (Figure 10) includes wetlands and deepwater habitats with all of the
following characteristics: (1) situated in a topographic depression or a dammed river channel;
(2) lacking trees, shrubs, persistent emergent vegetation, emergent mosses or lichens with
greater than 30 percent coverage; and (3) total area exceeds 20 acres. The lacustrine system
includes permanently flooded lakes, reservoirs, and deep ponds. Typically, a lacustrine system
has extensive areas of deep water and considerable wave action.

Figure 10. Lacustrine system (Cowardin et al. 1979).
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Riverine System
The riverine system (Figure 11) includes all wetlands and deepwater habitats contained within a
channel. Water is usually, but not always, flowing in the riverine system. Palustrine wetlands
may occur in the channel or adjacent to the channel on a floodplain, but they are not included in
the riverine system.

Figure 11. Riverine system (Cowardin et al. 1979).
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Additional Wetlands and Riparian Terms and Concepts
U.S. Fish and Wildlife Service Wetlands Definition
The U.S. Fish and Wildlife Service (USFWS) definition of wetlands is described in Identification
of Wetlands and Deepwater Habitats (Cowardin et al. 1979):
Wetlands are defined as 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. For purposes of this Strategy, wetlands must have
one or more of the following three attributes: 1) at least periodically, the land
supports predominantly wetland (hydrophytes1); 2) the substrate is
predominantly undrained wetland soil (hydric soil2); or 3) the substrate is nonsoil and is saturated with water or covered by shallow water at some time
during the growing season of each year.

USFWS Wetland Classification System
The National Wetlands Inventory (NWI) characterizes wetlands according to the classification
system developed by the USFWS and described in Identification of Wetlands and Deepwater
Habitats (Cowardin et al. 1979). The structure of the classification system is hierarchical:
progressing from highest to lowest are systems, subsystems, classes, subclasses, and
dominance types.

Palustrine
The palustrine system is divided into classes; the palustrine system has no subsystems.
Classes describe the general appearance of the habitat in terms of either the dominant life form
of the vegetation or the physiography and composition of the substrate.
Aquatic Bed
Wetlands dominated by plants that grow principally on or below the surface of the water for
most of the growing season in most years. The plants are either attached to the substrate or
float freely in the water above the bottom or on the surface.
Moss-Lichen
Wetlands where mosses or lichens cover substrates other than rock and where emergent
shrubs or trees make up less than 30 percent of the areal cover. Wetlands covered with
sphagnum moss are known as bogs or fens.

1

The USFWS has developed a list of hydrophytes occurring in the nation’s wetlands, and for our region
(Reed 1988).
2

The Soil Conservation Service developed a list of hydric soils and their characteristics (USDA 1982,
1987).
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Emergent
Wetlands dominated by erect, rooted, herbaceous wetland plants that are either persistent or
nonpersistent. Persistent emergent wetlands are dominated by plants that normally remain
standing at least until the next growing season such as cattails (Typha spp.) and bullrush
(Scirpus spp.). Nonpersistent emergent wetlands are dominated by plants which fall to the
surface at the end of the growing season so that, at certain seasons of the year, there is no
obvious sign of emergent vegetation.
Scrub-Shrub
Wetlands dominated by woody vegetation less than 20 feet tall. The species include true
shrubs, young trees, and trees or shrubs that are stunted because of environmental conditions.
Scrub-shrub wetlands may represent a successional stage leading to forested wetlands, or
they may be a relatively stable community.
Forested
Wetlands dominated by woody vegetation that is 20 feet tall or taller. Forested wetlands
normally possess an overstory of trees, an understory of young trees or shrubs and an
herbaceous layer. They are normally found in the mountainous areas and along rivers and
streams.

Lacustrine
The lacustrine system is divided into two subsystems:
Limnetic
All deepwater habitats within the lacustrine system; many small lacustrine systems have no
limnetic subsystem.
Littoral
All wetland habitats in the lacustrine system. Extends from the shoreward boundary of the
system to a depth of 6.6 feet below low water or to the maximum extent of non-persistent
emergent vegetation, if they grow at depths greater than 6.6 feet.

Riverine
The riverine system is divided into subsystems defined in terms of water permanence, gradient,
water velocity, substrate, and the extent of floodplain development. The subsystems also have
characteristic flora and fauna. Riverine subsystems include lower perennial, upper perennial,
and intermittent.
Lower Perennial
The gradient is low and water velocity is slow. Some water flows throughout the year. The
substrate consists mainly of sand and mud. The gradient is lower than the upper perennial
subsystem and the floodplain is well developed. Oxygen deficits may sometimes occur. The
fauna is composed mostly of species that reach their maximum abundance in still water.
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Upper Perennial
The gradient is high and water velocity is fast. Some water flows throughout the year. The
substrate consists of rock, cobbles, or gravel with occasional patches of sand. The gradient is
higher than the lower perennial subsystem, and there is very little floodplain development.
Dissolved oxygen concentrations are normally near saturation.
Intermittent
The channel contains flowing water for only part of the year. When water is not flowing, it may
remain in isolated pools or surface water may be absent.

Jurisdictional Wetlands
Jurisdictional wetlands are wetlands that are protected by law through Section 404 of the Clean
Water Act (33 C.F.R. Sec. 328.3[b]). The USACE defines wetlands as:
Those areas that are inundated and saturated by surface or ground water at a
frequency and duration sufficient to support and that under normal
circumstances do support a prevalence of vegetation typically adapted for life
in saturated soil conditions.
The USACE uses the Corps of Engineers Wetland Delineation Manual (Environmental
Laboratory 1987) to delineate jurisdictional wetlands. Environmental characteristics of potential
wetlands are grouped into three categories: soils, vegetation, and hydrology, and provides
criteria for each category. An area that meets the criteria for all three characteristics is
considered a jurisdictional wetland under Section 404 of the Clean Water Act. Generally, the
delineated boundary of a jurisdictional wetland will lie within the wetland area described by the
USFWS wetland classification system and will exclude riparian areas as defined by the MRWA.
Thus, a significant portion of the geographical area that this Strategy addresses is excluded
from regulatory protection under Section 404 of the Clean Water Act.

USACE/EPA Wetland Definition
The term wetlands, including those adjacent to waters of the United States is defined as:
Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs,
and similar areas.
The term “adjacent” means bordering, contiguous, or neighboring, including those areas
separated from other waters of the United States by man-made dikes or barriers, natural river
berms, beach dunes and the like.
For USACE programs, the wetlands boundary must be determined according to the mandatory
technical criteria for vegetation, hydrology, and soils as described in the Federal Manual for
Identifying and Delineating Jurisdictional Wetlands. Applicants often retain the assistance of
qualified consultants to prepare wetland delineations. Data forms are available from the nearest
USACE office. When reviewing applications the USACE will confirm the limits of jurisdiction for
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regulated activities. The Corps will sometimes check the limits of wetlands at the site of
proposed work.

USDA Natural Resources Conservation Service Wetland Definitions
Wetlands are defined as areas that have a predominance of hydric (wet) soils. In addition, they
are inundated or saturated by surface or ground water at a frequency and duration sufficient to
support, and under normal circumstances, do support a prevalence of hydrophytic (water-loving)
vegetation. Hydrophytic vegetation is typically adapted for life in saturated soil conditions.
Converted Wetland means: 1) wetland that has been drained, dredged, filled, leveled, or
otherwise manipulated (including any activity that results in impairing or reducing the flow,
circulation, or reach of water); or 2) wetland where water-loving trees or shrubs have been
removed and the removal makes possible the production of an agricultural commodity or forage
crops. Loss of USDA benefits occurs for any wetland converted after 11/28/90, or any wetland
converted between 12/23/85 and 11/28/90 and planted to an agricultural commodity.
Prior Converted Cropland can be either a pothole or a ponded or flooded area that was
drained, or a saturated hydric soil that was hydrologically manipulated or cleared of trees prior
to December 23, 1985 to allow production of an agricultural commodity. An area is considered a
Prior Converted Cropland when it no longer floods or ponds for 15 consecutive days during the
growing season because of the manipulation that took place.
An Artificial Wetland is an area that was formerly non-wetland or prior converted cropland but
now exhibits wetland characteristics because of human activities, i.e., dugouts, ponds, dams,
irrigation, etc.
Farmed Wetlands or Farmed Wetland Pasture/Haylands are wetlands that were manipulated
and used to produce an agriculture commodity or forage crops prior to December 23, 1985.
However, they had not been completely converted prior to that date and therefore are not Prior
Converted Cropland. These areas still meet the wetland criteria and include potholes and playas
or areas that are seasonally ponded or flooded for an extended period. These areas can be
farmed and drainage systems maintained as they were prior to December 23, 1985.
A Minimal Effect Wetland involves production of an agricultural commodity on a Converted
Wetland. In connection with all other similar actions in the area, it would have minimal effect on
the hydrological and biological functions of the wetland.
An Abandoned Wetland results from the discontinuation of agricultural production for five
successive years or more on Prior Converted Cropland, Farmed Wetlands, or Farmed Wetland
Pasture/Haylands. In addition, wetland criteria must be met on the area considered abandoned.
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APPENDIX C
Glossary and List of Acronyms

Class. Second lowest wetland classification before modifiers are applied.
EIS. Environmental Impact Statement.
Emergent. Plant species that establishes its roots below normal water level and projects its
stems and leaves above normal water level.
Enhancement. Any practice which improves the overall quality of any of a currently existing
wetland's characteristics.
EPA. United States Environmental Protection Agency. Federal agency given the responsibility
of protecting the environment and human health. Has jurisdiction over all sections of the Clean
Water Act.
ESA. Endangered Species Act.
Herbaceous. With characteristics of an herb; a plant with no persistent woody stem above
ground.
Hydric Soil. 1). Wetland soils. 2). A soil that is saturated, flooded, or ponded long enough
during the growing season to develop anaerobic conditions that favor the growth and
regeneration of hydrophytic vegetation.
KVRI. Kootenai Valley Resource Initiative.
Lacustrine. Wetland system associated with open water bodies such as lakes, reservoirs, and
impounded rivers.
Lentic. Related to still waters such as ponds, lakes, or swamps.
Littoral. Lacustrine subsystem consisting of all deepwater habitats.
Lotic. Relating to or living in moving water, such as a river or stream.
NRCS. Natural Resource Conservation Service. A division within the United States Department
of Agriculture given the responsibility of protecting natural resources related to farmland.
NWI. National Wetlands Inventory. USFWS project to map all of the wetlands in the United
States.
Palustrine. Wetland system associated with soggy highly vegetated non-tidal areas such as;
marshes, bogs, swamps, bottomland forests, and small ponds.
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Restoration. The act of returning a disturbed or severely altered wetland to a state similar to its
pre-existing condition.
Riparian. Relating to, living, or located on the bank of a natural watercourse (such as a river) or
sometimes of a lake or a tidewater.
Riverine. Wetland system associated with free-flowing bodies of water such as unimpounded
rivers and streams.
Saturated. To be thoroughly soaked with the maximum amount of moisture that can be
absorbed.
Subsystem. Second highest level of wetland classification.
Succession. The natural dynamic process by which the existing biological community of an
ecosystem is gradually replaced by another. This process often causes wetlands to change their
classification or gradually fill-in and become upland areas.
System. Highest level of wetland classification.
TMDL. Total Maximum Daily Load.
USACE. United States Army Corps of Engineers. Branch of the United States Army given the
responsibility of managing civil projects and administering Section 404 of the Clean Water Act.
USDA. United States Department of Agriculture. Federal agency given responsibility concerning
agricultural issues. The parent agency of the Natural Resource Conservation Service.
USFWS. United States Fish and Wildlife Service. Agency in the U.S. Department of the Interior
given the responsibility of managing and protecting the nation's wildlife resources.
WAG. Watershed Advisory Group
Wetland. 1). An area that is both part land and part water. 2). Land that has a predominance of
hydric soils and that is inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances does support, a prevalence
of hydrophytic vegetation typically adapted for life in saturated soil conditions.
WRP. Wetland Reserve Program. A voluntary, incentive-based, federal program established in
the Food Securities Act with the goal of protecting and restoring wetlands and their functions on
agricultural lands.
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APPENDIX D
Kootenai Valley Resource Initiative and By-Laws

Kootenai Valley Resource Initiative
The KVRI was formed under a JPA dated October 2001between the Tribe, the City, and the
County.
The Tribe, City, and County are working together to address resource issues affecting the lower
Kootenai River subbasin. The KVRI is a diverse, community-wide group appointed to facilitate
this process. The intent is that this historic and new approach will guide how the community is
involved in opportunities such as TMDL planning, development of a wetland conservation
strategy, recovery of lower Kootenai River burbot, the USACE Environmental Impact Statement
related to operation of Libby Dam, and other issues as they may become timely or appropriate.
Under the JPA, the KVRI is empowered to restore and enhance the resources of the Kootenai
River Valley and foster community involvement and development. The mission of the KVRI is to
act as a locally based group to improve coordination, integration and implementation of existing
local, state and federal programs that can effectively maintain, enhance and restore the social,
cultural, economic, and natural resource bases in the community. The KVRI membership and
partners are comprised of the Tribe, City, County, private citizens and landowners, federal and
state agencies, environmental advocacy groups, and representatives of business and industry
within the area. The members are appointed jointly by the partners to the JPA. A coordinator
and note-taker are provided by the Tribe. The KVRI is the primary forum for several issues and
utilizes a number of subcommittees to work with the group as appropriate to accomplish the
tasks at hand.
The KVRI established a subcommittee to work toward development of a wetlands and
riparian conservation strategy - The goal is to develop a comprehensive and geographically
specific process to identify local watershed objectives, priorities, community issues and historic
land use effects on the lower Kootenai River watershed. The Strategy will build on baseline
information gathered through previous wetland conservation activities performed by the Tribe. A
subcommittee of the KVRI has been a conduit for facilitating this opportunity.
KVRI has established similar groups to address:
Development of a TMDL Plan – A plan must be written for the lower Kootenai and Moyie
Rivers (including listed tributaries) by 2004/2005. The Tribe has a Memorandum of Agreement
with the Idaho Department of Environmental Quality and EPA – Region 10, to facilitate the
TMDL process. The Tribe utilizes the KVRI to bring diverse local agency perspectives together
to work toward the development and implementation of a TMDL Plan to restore water quality.
The KVRI has been recognized by Idaho Department of Environmental Quality as the
Watershed Advisory Group (WAG) for the lower Kootenai River TMDL.
Burbot Restoration - The burbot population (a native freshwater cod) in the Kootenai River in
Idaho is currently being considered for listing under the Endangered Species Act (ESA). Native
Kootenai River Valley Wetlands and Riparian Conservation Strategy
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burbot in the Kootenai River were historically abundant and provided an important subsistence
fishery for members of the Tribe, as well as an important social, sport and commercial fishery
for people in Idaho.
The Tribe is actively committed to ongoing restoration programs with United States and British
Columbia agencies and local stakeholders involving recovery of ESA-listed white sturgeon in
the Kootenai River, and is engaged in similar commitments for burbot recovery. The Tribe
recognizes the interconnected nature of ecosystems and the values of their components.
Within this context and consistent with the intent of the ESA, the Tribe proposed, rather than
listing, to develop, with the USFWS and additional committed stakeholders, an integrated and
innovative approach to recovery of lower Kootenai River burbot. To complement emerging
collaborative approaches being pursued by the USFWS, the Tribe proposed the Kootenai River
drainage as a “pilot project” to develop, implement and evaluate this innovative recovery
strategy for lower Kootenai River burbot, in lieu of formal listing. The proposed approach has
received interest from state and federal action agencies, as well as support from the KVRI, the
Idaho Office of Species Conservation, U.S. Senators Craig and Crapo and U.S. Representative
Butch Otter. Senators Craig and Crapo and Representative Otter have visited with the Tribe and
members of the KVRI to express their support and their staff has assisted in accomplishment of
the goals. The KVRI operates in an advisory capacity to the Tribe to ensure that the elements
necessary for burbot recovery are addressed throughout the plan development process.
USACE EIS for Fisheries and Alternative Flood Control Strategies – The Tribe is working
through the KVRI to coordinate with the federal agencies to provide meaningful interaction in the
environmental impact statement process. The Tribe and the KVRI are hoping to ensure flood
control, while providing for sufficient flows for recovery and restoration of the fisheries.

Kootenai Valley Resource Initiative By-Laws
Article I. Mission/Goals
Section 1. The purpose of the KVRI is to develop partnerships and a collaborative approach to
resource issues; build connectivity between the local community and state and federal
agencies; bring key players to the table to provide a proactive forum for the community to work
together in natural resource planning; provide a conduit/forum for information sharing and
exchange; and serve as a sounding board for community involvement.
In this fashion, the KVRI intends to work to restore and enhance our resources and foster
community involvement.
Section 2. The mission of the KVRI is to act as a locally based effort to improve coordination,
integration, and implementation of existing local, state and federal programs that can effectively
maintain, enhance, and restore the social, cultural, economic, and natural resource base in our
community.
Section 3. The KVRI is empowered and recognized through a Joint Powers Agreement (JPA)
with the Kootenai Tribe of Idaho, the City of Bonners Ferry, and Boundary County. The
Committee membership was approved on 16, 22, and 23 October, 2001 by the JPA parties. The
appointment of committee members followed.
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The parties to the JPA have worked together to develop a community approach for working
together to address resource issues. It is their hope that this holistic and new effort will guide
how we, as a community, respond to issues and opportunities. Personnel have been employed
by the Kootenai Tribe of Idaho to serve as a coordinator/facilitator for this community process.

Article II. Committee Members
Section 1. The KVRI membership is comprised of private citizens/landowners, local
governments, federal and state agencies, an environmental advocacy group, an Indian Nation,
and representatives of business and industry within the area.
Representation for membership, agency participation, and other interests to be involved in the
KVRI was developed by parties of the JPA. It was presented in public meetings to the City
Council of the City of Bonners Ferry (16 October, 2001), the Boundary County Commissioners
(22 October 2001), and the Kootenai Tribe of Idaho Tribal Council (23 October, 2001) for
consideration, recommendations, and approval. Other public consideration was not pursued.
Section 2. The members are appointed jointly by the partners of the JPA. Each member is
encouraged to select an alternate empowered to act in his/her behalf, and will provide written
notification of selection to the JPA parties through the coordinator/facilitator prior to meetings.
Members shall serve a two-year term and may be re-appointed. Members may be removed for
non-attendance of three (3) consecutive regularly scheduled meetings at the discretion of the
JPA parties, with their replacement to be appointed from the same interest area for the
remainder of the current member’s term. Joint Powers Act parties will fill membership vacancies
within 60 days of notification of vacancy.
Section 3. As an arm of the JPA, the KVRI will be co-chaired by the three designees of those
respective powers on a revolving basis. A facilitator and note taker are also provided through
the JPA by the Kootenai Tribe of Idaho.
Section 4. The Chairperson may call and adjourn meetings of the committee as deemed
appropriate.
Section 5. Subcommittees will be formed as required to research and develop issues and
provide guidance and recommendations for consideration/action. Involvement and participation
by committee members, agencies, organizations, and others for the purpose of technical
planning, implementation and other assistance will be encouraged as deemed necessary to
achieve the goals of the KVRI.
Section 6. The by-laws may be amended by agreement of the members of the KVRI.

Article III. Meetings
Section 1. The KVRI shall meet regularly in public session. Meeting dates shall be set at the
conclusion of each meeting. Special meetings may be called as necessary. Advanced public
notice of meetings shall be done by posting the meeting notice at the facility where the meeting
is to be held no less than 48 hours prior to the meeting. Meeting notices will also be provided to
the local weekly newspaper with a request to publish as a public service announcement in the
issue/publication prior to the scheduled meeting. It shall be the responsibility of the meeting
facilitator to make such notices.
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Section 2. The agenda will include recognition of minutes from the previous meeting; reports
on work completed or in progress; and action items for consideration.
Section 3. One more than half of the membership (six minimum; two members of JPA, four
members) shall constitute a quorum. Members will be permitted to submit written proxies for
voting to the Chairman, or allow designated alternates to vote on their behalf.
Section 4. Conduct of the meetings shall be in accordance with “Robert’s Rules of Order” and
administered under the direction of the Chairperson. Motions should be made and seconded by
members or their acting alternates. Consensus shall be reached or the matter shall be tabled for
further discussion until consensus can be achieved. The membership may determine whether to
utilize mediation as a means for reaching a decision when consensus is not achieved and a
decision must be reached.
Section 5. Decisions made by the members will be consistent with the broad policies of the
partner organizations and agencies whenever possible. No decision shall be binding on any
partner organization.
Section 6. Each meeting agenda will provide for public participation. The Chairperson may
require advance notice of requests for appearances before the group and limit the time
available, within reason, and topics for such participation.
Section 7. Minutes will be kept of all meetings. The Chairperson shall certify the minutes after
their approval by the membership.

The following is a list of committee representation:
Landowner (Industrial)
Business/Industry
Conservationist/Environmentalist
Soil Conservation District/agriculture landowner
Corporate agriculture/landowner
Local county government
Local municipality
Kootenai Tribe of Idaho
U.S. Forest Service-Bonners Ferry
Idaho Fish and Game Commission
Social/cultural/historical (2)
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Agency Participants:
Idaho Department of Environmental Quality (DEQ)
U.S. Environmental Protection Agency (EPA)
Natural Resources Conservation Service
University of Idaho-Boundary County Extension Service
Idaho Office of Species Conservation (OSP)
Idaho Department of Lands (IDL)
Idaho Soil Conservation Commission/Department of Agriculture (SCS)
Idaho Department of Fish and Game (IDFG)
U.S. Fish and Wildlife Service (USFWS)
Idaho Department of Transportation (IDT)
U.S. Bureau of Land Management (BLM)
U.S. Army Corps of Engineers (USACE)
U.S. Geological Survey (USGS)
Idaho Water Resources Department (IWRD)

Agency Participants/Other
U.S. Army Corps of Engineers – Seattle, WA and Portland, OR
Idaho Department of Fish and Game
Idaho Department of Environmental Quality
Panhandle Lakes RC&D
Natural Resources Conservation Service
U.S. Fish and Wildlife Service
U.S. Fish and Wildlife Service, Kootenai National Wildlife Refuge
Kootenai Tribe of Idaho
Idaho Office for Species Conservation
Idaho Department of Lands
Nature Conservancy
Office of U.S. Representative Butch Otter
Office of U.S. Senator Larry Craig
Office of U.S. Senator Michael Crapo
City of Bonners Ferry
Community member
University of Idaho - County Extension Service
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APPENDIX E
Kootenai River Valley Wetlands and Riparian Research

1.
An Assessment of Dike Riparian Vegetation on the Northern
Idaho Reaches of the Kootenai River
A Thesis Presented in Partial Fulfillment of the Requirements for the Degree of Master of
Science with a Major in Forest Resources in the College of Graduate Studies University of
Idaho
by Jamie M. Snyder, December 2002
Major Professor: Ronald L. Mahoney
Available upon request: Contact KTOI Tribal Fish and Wildlife Department for copy of thesis.

2.
Notes on Stream Modifications and Wetland Diversions of the
Kootenai River Valley, Boundary County, ID
1928
Internal Report to the Kootenai Tribe Fish and Wildlife Department by Paul Sieracki
(SierackiConsulting.com), November 22, 2002
FINAL DRAFT
Introduction: The distribution and types of waterways located in the Kootenai Valley floodplain
significantly changed since recent historic times (1928 reference time). Government Land Office
(GLO) maps of streams and drainage ditches, and 1985 digital orthophoto quads were digitized
and classified to assist in understanding how the surface hydrology of the Kootenai River
floodplain in Boundary County, Idaho has changed.
Study Area: The study area (74.9 mi2 or 185.1 km2) encompasses the 500-year Kootenai River
floodplain as delineated by Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Maps, starting at the Canadian border and extending south and east to Crossport where
the Kootenai River exits from a canyon. The floodplain boundary has been changed on the west
and south side of the valley to compensate for the inaccuracies inherent to the FEMA dataset.
This allows for some errors in the floodplain delineation and from positional errors resulting from
georeferencing copies of original GLO maps.
Methods: Current and historic stream channels of the Kootenai River Valley were digitized
using georeferenced 1928 USGS GLO wetland maps and ArcMap 8.2. Linear water features
were classified according to the types listed in the data directory (Appendix A). Special attention
was given to following the classification standards listed in Appendix A in order to reduce bias
caused by local knowledge of the area.
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Current stream channels were classified according to similar criteria but including an additional
“straightened” category for use in the field MODIFIED.
Standardization of Data: The current and historic stream channel themes were clipped to the
modified 500-year floodplain theme to maintain the same extent. Spatial data is currently not
adjusted for omissions and errors that occur on the 1928 GLO maps.
Results of Analysis: Approximately 265 miles of streams and ditches are present in the Study
Area presently.
Based on the 1928 GLO maps there were 182 miles, an 83-mile increase in waterways (Table
7). Two major factors contribute to the increase in waterway length: an actual on the ground
increase, and an increase due to better information available for the present 1985 condition.
This first analysis presented below has no adjustment for the difference in map information
between time periods. Some generalities seem to be apparent using the raw data even without
adjusting for mapping accuracy.
Streams have been modified to a greater extent as time progresses.
¾ The total length of intermittent and perennial streams in their natural condition
decreased while the total length of modified natural streams increased. Modified
natural intermittent streams increased approximately 27 miles due to the intersection of
natural intermittent stream flow with drainage ditches and with increased seasonal
disturbance of the intermittent streams due to agricultural activities (plowing).
Perennial and Intermittent ditch lengths have increased.
¾ The total length of ditches increased between periods. Perennial and intermittent
ditch length increased 71.2 miles due in part from increased ditching activity and from
the difference between mapping accuracy.
The Total waterway density has increased.
¾ Waterway density expressed as total waterway miles / mi2 increased from 2.4 to 3.5.
This metric is not sensitive to the change in waterway types.
Table 7. Waterway density.
Type
Ditch
Ditch

Function
Intermittent
Perennial

Modified

manmade
manmade
Subtotal

Stream
Stream

Intermittent
Intermittent

modified natural
natural

Stream
Stream

Perennial
Perennial

modified natural
natural

Subtotal

Subtotal Perennial Streams
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1928
64.66
7.81
72.47
50.49
24.67
75.16
20.01
14.53

1985
91.99
51.75
143.74
77.66
5.6
83.26
23.02
15.29

34.54

38.31
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Type

Function

Modified

1928

1985

Subtotal Natural Streams

39.2

20.89

Subtotal Modified Natural Streams

70.5

100.68

Total Stream Length

109.7

121.57

Waterway Miles

182.17

265.31

Future spatial data exploration and analysis suggestions:
1. Portray the change between time periods more accurately. Continue data exploration
adjusting for differences in waterway lengths due to map error or scale.
2. Separate out the change by drainage districts.
3. Model the study area showing areas that have the greatest change in waterway types.
4. Increase the time span of the waterway analysis using the 1880 maps, 1928 maps, 1964
topographic maps, 1985 digital orthophotos and 1995-8 digital orthophoto sets and
account for mapping errors where possible.
5. Develop historic and land use theme for the time periods used in this study.
6. Look at the change from a landscape metric standpoint incorporating both changes in
drainage patterns and land use. Figure 13 depicts the change in drainage patterns
based on relative densities. This abstract map depicts the change in waterway
distribution from 1928 to 1985. The green shades indicate areas where waterway
density has increased, yellow shades indicate areas where waterway density has
changed little and brown areas indicate areas where waterway density has decreased.
This map depicts differences in data collection standards as much as actual on-theground change because the information has not been standardized between years. This
map does not reflect changes in waterway type. However, note that a significant amount
of the increase in waterway density occurs where there were wetlands in 1928. Areas
near the edge of the analysis area are less accurate because the neighborhood statistic
used for the waterway density calculations include unmapped areas outside of the
analysis area.
7. Conduct more advanced analysis, modeling the spatial hydrology using waterways,
wetlands and drainage patterns between the three time periods. This could include
determining changes in water flow due to diking and pumping, incorporation of ground
water flows, loss of low elevation salmonid spawning sites due to habitat change and
barriers (if not already completed).
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Kootenai River Stream Modification Study Area

Note:
Blues and greens are classified
streams and drainage ditches.
Figure 12. Kootenai River stream modification study area.
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.
Figure 13. Waterway distribution change for the Kootenai River Valley, 1928-present.
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Stream Classification System and Data Dictionary
Field: TYPE
Ditch: A perennial or intermittent linear feature (solid or dashed lines) that is straight and
usually has angular bends.
Stream: A perennial or intermittent (solid or dashed) linear feature that is separated from
ditches by various degrees of sinuosity and the presence of topographic features (deeper gullies
in the valleys).
Field: FUNCTION (seasonality)
Intermittent watercourses: Intermittent or ephemeral streams indicated by dashed lines on
the old maps.
Perennial watercourses: Indicated by solid lines.
Field: MODIFIED
Manmade: Always used for ditches.
Modified natural: Streams that appear to be modified. The straight portion of the stream would
be classified here. This is the most inaccurate data as there were many intermittent or
ephemeral streams in the valley bottom and it could not be determined from maps whether the
area was cultivated. If an intermittent stream appeared cultivated over (seasonally disturbed), it
was given the modified natural classification and the key word ephemeral in the Comments
field. Using old aerial photography would help if more accuracy is required.
Natural: A stream which does not appear to have been modified (retains sinuosity).
Straightened: (current condition only). A stream that has been highly channelized, often
appearing as a straight segment in a normally sinuous stream with mounds on one or both
sides. This is a sub-category of Modified Natural with more extreme channelization.
Field: COMMENTS
Ephemeral: This was included in the comments section for streams that usually drain water off
of the floodplain in the spring. These streams are often cultivated over on a yearly basis but the
drainage pattern remains.
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An Assessment of Lentic and Lotic Areas in Boundary County.
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Figure 14. Streams in and out of the 500-year Kootenai River floodplain.
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Figure 15. Wetland environments of Boundary County, Idaho
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APPENDIX F
Inventoried Wetland and Riparian Projects

Project
Sponsor

Project Name

Total
(Acres)

Wetland/
Open
Water
(Acres)

Buffer/
Upland
Habitat
(Acres)

1

0.5

0.5

Restored
Since
1920
(Acres)

Historic
Wetlands
(Acres)

Riparian
(Linear
Feet)

Project Year
(Comments)

Deep Creek
Access
Bonner Lake
Access
Dawson Lake
Access
McArthur Lake
WMA
Moyie River
Access

20

5

15

200

75

125

879

550

329

4

0.5

3.5

IDFG
NRCS
BPA

Boundary Creek
WMA/WRP

1,425

600

825

KTOI

Perkins Lake

100

40

60

40

KTOI

Trout Creek
Peninsula

112

2

110

2

NRCS

Owens-Thunder
Mountain

468

20

448

20

NRCS

Wallace WRPRound Prairie

76

4

72

4

10
86
300
1200

8
60
3

2
26
227
1200

38

2

36

Project totals

250

1

249

Project totals

2

1

1

756

475

281

IDFG
IDFG
IDFG
IDFG
IDFG

IDFG
NRCS
NRCS
NRCS
NRCS
NRCS
USFWS
NRCS
TNC
TNC

HIP Program
Butters WRP
WHIP Program
CRP-HEL lands
Continuous
CRP
EQIP Program
USFWSPartners for
Wildlife
Smith Creek
WRP
Ball Creek
Riparian Area
Owens-Windy
Pass

Acquired in
1935
Acquired in
1963
Acquired in
1970
Acquired in
1942
Acquired in
1968
550

110

8
60

Project totals
Project totals

1

Project totals
WRP
easement in
2001
2500

120

77
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Acquired in
2002
Acquired in
2002

Project totals

10
197

Acquired in
1999

50

2001

20

F-1

Project
Sponsor

TNC
TNC
NRCS
USFWS
USFWS
USFWS
USFWS

Project Name

Total
(Acres)

Wetland/
Open
Water
(Acres)

Buffer/
Upland
Habitat
(Acres)

Ball Creek
Ranch Timber

350

12

338

Ball Creek
Ranch WRP

536

350

148

Kootenai NWR

2,774

832

1,942

Kootenai NWR Pump project
Kootenai NWR NAWCA
restoration
KNWR-NAWCA
restoration

Restored
Since
1920
(Acres)

Historic
Wetlands
(Acres)

Riparian
(Linear
Feet)

Easement in
2001

12
350

Acquired in
1999 - WRP
in 2002
Acquired in
1964
Installed
pump in 2001

84
832

N/A
N/A

2002

N/A

2002

USFWS
IDFG

Curley Creek

3

BLM

Project lands

N/A

*

*

*

IDL

Project lands

N/A

*

*

*

Forest
Capital

Project lands

N/A

*

*

*

USFS

Project lands

N/A

*

*

*

9797

3161

6518

Total

F-2

Project Year
(Comments)

3

969

1064

Restored in
1998
* Federal
Land Policy
and
Management
Act
* Best
Management
Practices
* Best
Management
Practices
* National
Forest
Management
Act

2610
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