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EXECUTIVE SUMMARY

Located in northern Idaho, the Pack River is the second largest tributary to Lake Pend Oreille. The
river contains important spawning and rearing habitat for Endangered Species Act (ESA)-listed bull
trout and a number of other fish species. In 2000, the Pack River Watershed Council (Council) was
formed in order to address known and potential impairments within the watershed. A Technical
Advisory Committee (TAC) was formed in August 2001 to provide technical guidance to the Council.
In 2002, Avista Utilities (Avista) provided the Council and TAC funding to conduct a
characterization of the fish habitat, geomorphic features, and riparian habitat of the Pack River.

The overall goal of the Stream Channel Assessment was to conduct a baseline condition inventory of
geomorphic features and fish/riparian habitat for the Pack River. This information will provide a
framework for the development of the Pack River Watershed Management Plan and TMDL
Implementation Plan.

Methods

The Stream Channel Assessment investigation included methodologies selected by the TAC for the
inventory of geomorphic, riparian, and fish habitat conditions. Forty continuous miles of the Pack
River from the McCormick Creek to the river’s confluence with Lake Pend Oreille were surveyed in
September 2002. The Rosgen stream classification system was used to characterize important
geomorphic features of the Pack River and existing conditions and trends. Vegetation communities
were sampled following the “greenline” methodology described in Winward (2000). To assess fish
habitat, an R1/R4 Fish and Fish Habitat Survey (Overton et al. 1997), as adapted by the US Forest
Service Sandpoint Ranger District, was completed.

Results

Fifty-four continuous sub-reaches were inventoried on the Pack River for geomorphic condition,
riparian habitat, and fisheries habitat. Using overall Pack River gradient changes and gradation in
substrate size, the 54 sub-reaches surveyed were grouped into larger reach segments as follows:

Reach A: Zuni Creek confluence to McCormick Creek confluence

Reach B: McCormick Creek confluence to Hellroaring Creek confluence

Reach C: Hellroaring Creek confluence to 2 miles downstream of Caribou Creek

Reach D: Two miles downstream of Caribou Creek confluence to US 95 bridge

Reach E: US 95 bridge to near Highway 200 bridge

Reach F: Near Highway 200 bridge to confluence with Lake Pend Oreille

Reference Condition

For comparative purposes, reference geomorphic, riparian and fish habitat conditions for Pack River
sub-reaches were derived from high quality sub-reaches and available pertinent literature. The
appropriate Pack River reference condition is dependant on the location of the reach within the river
system.
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e Geomorphic reference conditions for the Pack River are largely a factor of channel and valley
shape and slope. These reference conditions are generally represented by a stable Rosgen B-
type stream channel in Reaches A and B, while Reaches C, D, and E would be characterized
by a stable C-type stream channel.

e Vegetation reference conditions of Reaches A through D can be characterized by the Western
redcedar vegetation type, with a subdominant alder or willow type Reference riparian
vegetation for Reach E included sub-reaches that had both western redcedar and black
cottonwood as co-dominant types with a sub-dominant understory of willow.

e General fish habitat reference conditions are best reflected by the available literature for
similar areas. For example, the reference amount of large woody debris is dependent on
channel gradient and riffle width. According to Interior Columbia Basin Ecosystem
Management Project (ICBEMP) (1997), for channels with a gradient of 2 to 4 percent, the
75th percentile for habitat includes large woody debris at a rate of 448 pieces per foot of riffle
width for each mile.

Reach A: Sub-reaches 1-8

The stable geomorphic reference condition for Reach A is a Rosgen B type. In general, sub-reaches
1,2, 4, 5, and 6 exhibited a stable B type channel morphology. Sub-reaches 3, 7, and 8 diverge from
the stable channel characteristics as a result of differences in width to depth, entrenchment, and slope

Of all sub-reaches, those of Reach A have vegetation conditions most similar to that of the reference
condition. In only two sub-reaches does the vegetation differ significantly from the western redcedar
community reference state.

Slow water habitat was higher in Reach A than in most of the other reaches on the river. In general,
pools in Reach A were formed predominantly as a result of boulder scour areas and, to a lesser extent,
large woody debris. Both sub-reaches 1 and 5 had over 50 percent slow moving habitat while the
remaining sub-reaches contained less. Sub-reaches 3, 4, and 7 were particularly lacking in pool
habitat in Reach A.

Based on riffle width in Reach A, sub-reaches should contain 15 to 20 pieces of large woody debris
per mile of stream channel. Three of the eight reaches had more than the reference amount of large
woody debris, while the other five had less. Much of the woody debris found within the sub-reaches
of Reach A was of small diameter (<12 inches).

Reach B: Sub-reaches 9-21

Roughly half the sub-reaches (13, 14, 15, 16, 20, and 21) exhibit a stable channel morphology (B3-
type) similar to the reference reach. These channels seem to generally be in balance with their
geomorphic setting. These sub-reaches are B stream types, with low-to-moderate gradients, gentle
sideslopes, and cobble/boulder-gravel substrates that aid in channel stability. Though generally in
overall balance with slope and sinuosity to the reference sub-reach, sub-reaches 15 and 20 may be
functioning slightly at risk. Bankfull width/depth ratios for sub-reaches 15 and 20 are higher than
expected from the reference sub-reach. The other sub-reaches within Reach B have channel
morphologies that diverge from the desired type.

The sub-reaches of Reach B are highly vegetated with bank stabilizing vegetation types. However,
the sub-reaches have significantly less late-seral habitat than those of Reach A.
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Pool habitat was substantially decreased in Reach B as compared to Reach A. The significant
decline in the presence of large boulders in Reach B resulted in significantly less pool habitat. Reach
B also lacked significant large woody debris to create and sustain pool habitat.

Seven sub-reaches had no pool habitat. Sub-reach 9 had the highest amount of pool area. Sub-reaches
11 and 19 had moderate amounts of pool area. Sub-reaches 13 through 16, 18, 20, and 21 were
severely limited by lack of pool habitat. This is likely a factor of many of the sub-reaches
experiencing an aggrading condition, resulting in less pool habitat and increased riffle habitat.

Based on riffle width in Reach B, sub-reaches should contain approximately 10 pieces of large woody
debris per mile of stream channel. Four sub-reaches had more than the reference amount of large
woody debris. Overall, the amount of large woody debris found in the sub-reaches of Reach B was
significantly less than the reference. Most of the woody debris found within the sub-reaches of Reach
B was of small diameter (<12 inches). As a result, in general, the woody debris in the channel is
performing little habitat forming functions.

Reach C: Sub-reaches 22-30

Reach C of the river represents a decrease in gradient and channel substrate size from Reaches A and
B. As a result, sub-reaches in Reach C changed morphology dramatically. Reach C sub-reaches
exhibit unstable C-type and F-type channel morphology. Sub-reaches in Reach C diverge from the
reference condition completely (different channel type) or partially (same channel type, but
significantly different characteristics).

The vegetation of sub-reaches of Reach C represent a much earlier stage of succession than those
found in Reaches A and B. There is little to no late-seral vegetation, and early seral vegetation is
dominated in all sub-reaches by willow. The dominance by willow in these sub-reaches indicates an
even earlier level of succession than that of the alder dominated areas in Reach B.

As in Reach B, lack of slow or pool habitat was a limiting feature in fish habitat in Reach C.
Formative features for development of pool habitat, such as boulder scour areas or large woody
debris, were generally not present in Reach C.

Four sub-reaches had no pool habitat within the area measured. Sub-reach 29 had the highest amount
of pool area compared to the reference reach. Sub-reaches 24, 27, 28, and 30 had minimal amount of
pool area. Sub-reaches 22, 23, 25, and 26 were severely limited by a lack of pool habitat. As in
Reach B, pool habitat was compromised in much of Reach C due to aggrading channel conditions that
increased fast water habitat. Slow moving habitat, where it occurred, was generally a result of large
woody debris obstructions. As a result of the overall lack of large woody debris throughout Reach C,
the amount of pool habitat is reduced.

Based on riffle width and gradient in Reach C, sub-reaches should contain approximately 3.5 pieces
of large woody debris per mile of stream channel. Four of the sub-reaches had more than the
reference amount of large woody debris. Reaches 27 through 29 in particular had very high amounts
of large woody debris compared to the reference condition.

Reach D: Sub-reaches 30-39
Reach D consists primarily of unstable sub-reaches of the F and C stream channel types. Only sub-

reaches 36 and 37 (C4 types) appear to be in balance. The remaining sub-reaches within Reach D
have channel morphologies that diverge from the reference condition.
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Reach D represents an improvement in vegetation condition over Reach C. Seven of the sub-reaches
exhibited some amount of late-seral vegetation (predominantly Western redcedar). In addition,
Western redcedar was prevalent on the floodplain in the area just outside the greenline of the channel
in these sub-reaches. More late-seral vegetation occurs in these sub-reaches than Reach C.
However, the sub-reaches of Reach D still have significantly less late-seral habitat than the reference
sub-reach. As a result of the channel entrenchment associated with many of these sub-reaches, high
streambanks have resulted and upland vegetation types occupy a large percentage of the riparian area.

As in Reaches B and C, lack of slow habitat was a limiting feature in fish habitat in Reach D.
However, there was more slow habitat present in Reach D than in both Reaches B and C. There was
slightly increased amounts of pool-forming large woody debris obstructions in Reach D. Slow
moving habitat was generally a result of these large woody debris obstructions.

Reach D had variable amounts of pool habitat depending on the sub-reach. Sub-reaches 31, 36, and
39 had the highest amount of pool area. Sub-reaches 34 and 35 had moderate amount of pool habitat.
Sub-reaches 32, 33, and 37 were severely limited by a lack of pool habitat.

Based on riffle width and gradient in Reach D, sub-reaches should contain approximately 3.5 to 4.5
pieces of large woody debris per mile of stream channel. The amount of large woody debris found in
the sub-reaches of Reach D was less than the reference in all but one case. As with all other reaches,
most of the woody debris found within the sub-reaches of Reach D was of small diameter (< than 12
inches), was short (< than 6 feet) and did not qualify as large woody debris. The small woody debris
is performing limited habitat function.

Reach E: Sub-reaches 40-52

Reach E is characterized primarily as a C type stream. The sub-reaches exhibit predominantly low
gradient areas with moderate to high sinuosity, low to high entrenchment ratios, and moderate to high
width/depth ratios. The dominant substrate in Reach E is fine gravel and sand. This is a finer particle
size than all reaches described upstream. While only three sub-reaches exhibit channel types that
deviated from the overall C reference type, many of the C-type sub-reaches exhibit characteristics that
indicate a state of disequilibrium with their surroundings.

Reach E sub-reaches are generally represented by early-seral species (willow types) with additional
large areas dominated by upland types. The presence of the early-seral species indicates riparian
vegetation adjustment to disturbance effects. In addition, a prevalence of invasive species,
particularly common tansy and Canada thistle, were noted throughout the Reach E sub-reaches. This
occurrence of invasive species degrades the health of the riparian habitat creating monocultures and
limiting the presence and reproduction of native grasses and forbs.

Reach E represents a shallow gradient meandering C stream channel type. This area would
predominantly serve as migratory passage habitat for salmonids and is typified by broad expanses of
alternating pool and riffle habitat. Thus, lack of deep, slow habitat was a limiting feature in fish
habitat in Reach E. Where present, pools in these sub-reaches were generally a result of deep bed
scour areas, and to a more limited extent, large woody debris.

Based on riffle width and gradient, sub-reaches should contain approximately 2 to 3.5 pieces of large
woody debris per mile. In general, the amount of large woody debris found in the sub-reaches of
Reach E was less than the reference. In sub-reaches 40 through 42, the amount of large woody debris
exceeded the reference condition. As with all other reaches, most of the woody debris found was of
small diameter (< than 12 inches), was short (< than 6 feet) and did not qualify as large woody debris.
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Reach F: Sub-reaches 53 and 54

These sub-reaches were not typed, but have more lentic, wetland characteristics due to inundation and
flooding caused by increased water levels of Lake Pend Oreille. The reservoir has flooded much of
the land that was historically hayland. The surface water and raised water table in the area results in
an altered hydrology, which created an area with a more lentic character. Hydrophytic vegetation
such as bulrush and cattails predominate in the lower areas and cottonwoods occur away from the
lotic portion of the area.

Conclusions and Recommendations

The Pack River is affected by several important and inherent characteristics that influence its natural
channel form. These characteristics include:

e Arid climate and rain-on-snow, flashy hydrology,

e Geology and high erosivity of hillslope soils,

o Disturbance from fires,

e Steep, confined topography and high valley slope of the upper watershed, and
e Broad alluvial valley and gentle slope of the lower watershed.

In addition to inherent, natural watershed characteristics, two general types of human induced
changes were found in the Pack River system. The first type includes changes due to direct
modification of the channel itself. The second type is out-of-channel activity that likely modifies
discharge and/or sediment load of the stream and ultimately results in stream channel response.

Likely human-caused factors affecting the current Pack River channel condition are listed below.
Only factors that were documented in this investigation are included here.

e Increased human-caused sediment inputs resulting from road construction, mass failures
associated with roads, and potential management issues associated with tributary watersheds;

e Reduction of (or changes in) riparian vegetation through timber harvest, agricultural land
uses, and residential developments; and

e Localized channel modifications with riprap or similar bank stabilization, and in- channel
manipulation.

Recommendations for improvement of Pack River watershed condition based on the results of this
study include the following:

e Sediment from anthropogenic sources should be reduced. Sediment sources apparent from
this field review included: sediment associated with roads and current and historic
reduction/removal in vegetation in both uplands and riparian areas. Forestry control
measures to prevent erosion from roads in the upper watershed is of paramount importance.
A sediment source survey of tributary watersheds (particularly Caribou, Colburn, Sand, and
Grouse creeks) should be conducted and efforts made to reduce any sediment contributions.
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e Except where limited by topography, channel redesign of F stream types can be used to
develop C channel types that are in balance with the landscape. Channel re-design of F type
streams can occur in sub-reaches: 22, 24, 31, 38-41, and 43.

e Channel enhancement can also be used to rehabilitate stream channels that are similar to the
reference type, but which exhibit other characteristics (such as high width/depths) that deviate
from the reference condition. These include sub-reaches 3, 7-10, 17-19, 23, 26-35, and 46-
52. Prescriptions for stabilizing channel dimensions should be developed for these sub-
reaches on a case by case, considering the results of this investigation.

e The results of this study should be used to plan stream rehabilitation efforts more effectively
by stream type.

e Late-seral (Western redcedar habitat type) vegetation can be encouraged, preserved, and
maintained. This recommendation is particularly pertinent to all sub-reaches of Reach C, D,
and E, and F.

e Land use practices that provide for increased riparian buffer width, particularly in sub-reaches
of Reach C, D, E, and F, can be highly encouraged

e To assist in developing riparian buffer guidelines for the Pack River, a historic channel
meander study can be conducted.

e The amount of late seral (Western redcedar habitat type) vegetation can be increased in areas
in which bank height extends beyond the rooting capacity of current vegetation (bank re-
shaping may be required in some areas to achieve this). Excessive bank height applies to
sub-reaches of Reach E.

e Efforts to control invasive species including reed canarygrass in Reach E, can be increased.
Specific control should be focused on sub-reaches 41-45, 47, and 51.

e In the short-term, large woody debris can be added to areas with amounts below reference
condition. Emphasis should be placed on Reaches B through D, in an upstream to
downstream order.

e The percentage of pool habitat area can be increased throughout the river, specifically in
Reaches B through D. Pool habitat in these areas will likely improve with the increased
presence of large woody debris.



October 8, 2003 -i- 023-1192.500

TABLE OF CONTENTS

EXECUTIVE SUMMARY
1.0 INTRODUCTION . ..ottt et sbe e sb e e s
11 BaCKGIOUNG. ...ttt bbb
1.2 Prior INVESTIGAtIONS ..ottt sttt
13 Goals and Objectives
14 Report Structure and Organization ...........cccoveeiriiinnenneieee e 4
2.0 STUDY AREA DESCRIPTION ..ottt e 5
2.1 OVEIVIBW .ottt 5
2.2 Watershed CharaCteriStiCs..........couviriiriiiiciciereee s 5
3.0 METHODS ... .o ettt bbbt 14
31 Reach DEterMiNatioNS ..........ccceeiiiiiniiinis e 14
3.2 Geomorphic ClasSifiCatiON............oceirreirceirs e 14
3.3 RIPAMAN INVENTOTY .....cviniieeeeesee ettt ettt eeenan 16
34 Fish Habitat INVENTONY .......c.cviiiiii e 17
4.0 RESULTS .ottt bttt bbbttt et b et e e s e ntens 19
4.1 ReaCh DElINEALION ........ocvvceciciiieeiire e 19
4.2 REACH DESCIIPLIONS ...ttt bbb 19
4.3 Geomorphic Condition (ROSGEN Sream TYPES) ..vcvvvvrverereeririeeneriee e 21
4.4 Riparian CommUNILY TYPE....cviiieiririeisiee ettt et 25
45 FIS HADITAL ... 38
4.6 REACH F RESUILS ... 39
5.0 DISCUSSION. ...ttt bbb b et b e b e et et e b e b nnenis 41
5.1 Reference CONGItIONS .........civvviueiririeirisiee et nes 41
5.2 Stream Channel TYPE ..ottt 41
5.3 RIPArAN VEgetatioN........cccvuiiiieiieieieie et 49
5.4 FiSh HADITAL ... e 61
6.0 CONGCLUSIONS ...ttt ettt 66
6.1 Natural Factors Influencing Pack River Condition ...........cccovevennniennncnenscenne 66
6.2 Human Caused Factors Affecting Pack River Condition...........ccccoecevvvvvienscienienne. 66
6.3 Reference CONITION...........cciiirieiiiit e 68
6.4 Current Stream Type CONAitioN........c..ceirieeiirieeierree e 69
6.5 Current Riparian Vegetation Condition...........cccoveiireieneieeieene s 69
6.6 Current Fish Habitat Condition...........cocovviiieiiiiiineeece e 69
6.7 RECOMMENTALIONS ... e 69

7.0

REFERENGCES ...t 72



October 8, 2003 -ii- 023-1192.500

LIST OF TABLES

Table 1 Monthly Temperature Summary for the Pack River Watershed Area Idaho
Table 2 Monthly Precipitation Summary of the Pack River Watershed Area, Idaho
Table 3a Rosgen Stream Type Characteristics of Sub-reaches 1-8 (Reach A)
Table 3b Rosgen Stream Type Characteristics of Sub-reaches 9-21 (Reach B)
Table 3c Rosgen Stream Type Characteristics of Sub-reaches 22-30 (Reach C)
Table 3d Rosgen Stream Type Characteristics of Sub-reaches 31-39 (Reach D)
Table 3e Rosgen Stream Type Characteristics of Sub-reaches 40-52 (Reach E)
Table 4 Plant Species Observed in the Pack River Riparian Area

Table 5a Riparian Vegetation Characteristics of Sub-reaches 1-8 (Reach A)
Table 5b Riparian Vegetation Characteristics of Sub-reaches 9-21 (Reach B)
Table 5¢ Riparian Vegetation Characteristics of Sub-reaches 22-30 (Reach C)
Table 5d Riparian Vegetation Characteristics of Sub-reaches 31-39 (Reach D)
Table 5e Riparian Vegetation Characteristics of Sub- reaches 40-52 (Reach E)
Table 6a Current and Reference Stream Type Conditions of Reach A

Table 6b Current and Reference Stream Type Conditions of Reach B

Table 6¢ Current and Reference Stream Type Conditions of Reach C

Table 6d Current and Reference Stream Type Conditions of Reach D

Table 6e Current and Reference Stream Type Conditions of Reach E

Table 7a Current and Reference Vegetation Conditions of Reach A

Table 7b Current and Reference Vegetation Conditions of Reach B

Table 7c Current and Reference Vegetation Conditions of Reach C

Table 7d Current and Reference Vegetation Conditions of Reach D

Table 7e Current and Reference Vegetation Conditions of Reach E

Table 8 Desired and Current Amounts of Large Woody Debris

LIST OF FIGURES

Figure 1 Pack River Watershed

Figure 2 Pack River Stream Channel Assessment Project Overview Area
Figure 3 Pack River Stream Channel Assessment Reaches

Figure 4a Pack River Stream Channel Assessment Sub-reaches 1-9
Figure 4b Pack River Stream Channel Assessment Sub-reaches 10-15
Figure 4c Pack River Stream Channel Assessment Sub-reaches 16-19
Figure 4d Pack River Stream Channel Assessment Sub-reaches 20-25
Figure 4e Pack River Stream Channel Assessment Sub-reaches 26-31
Figure 4f Pack River Stream Channel Assessment Sub-reaches 32-38
Figure 4g Pack River Stream Channel Assessment Sub-reaches 39-43
Figure 4h Pack River Stream Channel Assessment Sub-reaches 44-46

Figure 4i Pack River Stream Channel Assessment Sub-reaches 47-49



October 8, 2003 -iii- 023-1192.500

Figure 4j Pack River Stream Channel Assessment Sub-reaches 50-52
Figure 4k Pack River Stream Channel Assessment Sub-reaches 53-54

LIST OF APPENDICES

Appendix A Pack River Stream Channel Assessment for Zuni Creek to McCormick Creek
(USFS 2002 report)

Appendix B GIS Database Work Product (CD)

Appendix C  Protocols for Field Inventory

Appendix D GPS Coordinates (UTMs) of Pack River Sub-reaches

Appendix E  Photographs of Pack River Sub-Reaches

Appendix F Fish Habitat and Woody Debris Summary Tables



October 8, 2003 -1- 023-1192.500

1.0 INTRODUCTION

Located in northern ldaho, the Pack River is the second largest tributary to Lake Pend Oreille and
contains important spawning and rearing habitat for a number of fish species. The lower portion of
the Pack River, however, is water quality-limited (State of Idaho’s 303 (d) List of Impaired
Waterbodies) due to excess sediment and nutrients (Idaho Department of Environmental Quality,
IDEQ, 2001). Lateral channel migration of the river is a source of sediment input and a concern for
landowners due to the erosion of streamside property. The Pack River also contributes the highest
per-acre loading of nitrates and phosphorous to Lake Pend Oreille. Despite these habitat
impairments, the Pend Oreille Sub-basin Summary lists the Pack River as being a high priority for
restoration/protection and having high potential to increase bull trout numbers (Northwest Power
Planning Council, 2001).

In order to address issues within the watershed, the Pack River Watershed Council (Council) was
formed in 2000. A major goal of the Council is to develop a comprehensive watershed management
plan that will also serve as a Total Maximum Daily Load (TMDL) implementation plan. Other goals
of the Council for the Pack River include:

e Setting water quality standards for sediment and nutrients;

e Restoring the Pack River to fully support beneficial uses and reducing downstream impacts;
e Reducing bank erosion and providing for floodplain management;

e Developing guidelines for restoration and stabilization activities;

e Maintaining and improving fish and wildlife habitat; and

e Providing for monitoring and evaluation activities.

A Technical Advisory Committee (TAC) was formed in August 2001 to provide technical guidance
to the Council to meet its goals. The TAC is comprised of representatives of federal, tribal, state, and
local agencies, and other organizations.

In 2002, Avista Utilities (Avista) provided the Council and TAC funding to conduct a
characterization of the fish habitat, geomorphic features, and riparian habitat along 40 miles of the
Pack River. As a result of the Lower Clark Fork River Settlement Agreement, Avista works
collaboratively with stakeholders and provides funding to conserve and enhance native fish
populations in areas such as the Pack River Watershed. The work plan for the current investigation of
the geomorphic, riparian and fish habitat condition of the river was authorized by a contract signed
between Avista and Golder Associates (Golder) in August 2002.

11 Background

The Pack River Watershed is located in the northern portion of the Lake Pend Oreille Basin in the
panhandle of ldaho. From its headwaters at Harrison Lake on the Selkirk Crest, the river flows
approximately 45 miles through forested and agricultural lands to Lake Pend Oreille (Figure 1). Pack
River is the second largest tributary to Lake Pend Oreille and is fed by a number of significant
tributary watersheds, including Grouse and Rapid Lightning creeks. The Pack River provides
important spawning and rearing habitat and a migration corridor for adfluvial bull trout (Salvelinus
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confluentus), Westslope cutthroat trout (Oncorhynchus clarki lewisi), kokanee (Oncorhynchus nerka),
and Gerrard rainbow trout (a race of Oncohyrnchus mykiss). Bull trout are listed as Threatened
through the Endangered Species Act (ESA), and Westslope cutthroat trout are a species of concern.

The watershed supports diverse land uses, such as agriculture, timber harvest, residential
development, and recreation. As a result, road development in the upper watershed and loss of
riparian vegetation and associated root masses due to fire, salvage, timer harvesting, livestock
grazing, and/or clearing, may cause delivery of fine sediment to the stream channel. Present and
historic land uses and the Sundance fire in 1967 have impacted habitat conditions for bull trout and
other fish species in the Pack River (Panhandle Bull Trout Technical Advisory Team 1998). The
current overall habitat condition of the Pack River watershed has been rated low (Northwest Power
Planning Council (NPPC) 2001.

1.2 Prior Investigations

The specific habitat information described in this report has not been assembled before. However,
other associated data have been or are in the process of being assembled by a variety of agencies and
organizations. One such study includes the Lower Pend Oreille Key Watershed Bull Trout Problem
Assessment (Panhandle Bull Trout Technical Advisory Team, 1998), which identifies many of the
limiting factors for bull trout in the Pend Oreille system. The Pend Oreille Sub-basin Summary also
provides general information on fisheries and fish habitat within the Pend Oreille watershed
(NPPC, 2001).

The ldaho Department of Lands (IDL) is currently preparing a series of Cumulative Watershed
Effects (CWE) reports on the Pack River Watershed. The CWE reports include the following
drainages of the watershed:

e Pack River headwaters e Homestead Creek
e McCormick Creek e Jeru Creek

e Hellroaring Creek e Berry Creek

e Grouse Creek headwaters e Colburn Creek

¢ North Fork Grouse Creek e Gold Creek

e Martin Creek
e Lindsey Creek

e Caribou Creek
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The CWE assessments rely on direct measurements made in the stream and on the surrounding
landscape. These observations allow an understanding of the slope and stream processes at work
in the watershed and the cause-and-effect relationships between disturbance in the watershed and
the stream. The current condition of the stream can be determined, effects of future forest
practices anticipated, and management practices developed to correct any adverse conditions
(IDL 2000). It is important to note, however, that the CWE analysis is conducted on forested
lands within the watershed and not on agricultural ground. The CWE analysis is also only
completed on private lands when the lands are located within forested sections of the watershed.

The US Forest Service (USFS) — Sandpoint Ranger District has collected a variety of data on the
Pack River watershed. In September 2002, the USFS completed a geomorphic and fisheries
habitat inventory from Zuni to McCormick creeks. The USFS also maintains reports and a series
of historical aerial photographs.

Some habitat data collected by a variety of agencies and organizations that is pertinent to or
complement this investigation include:

e Fish Habitat: Idaho Department of Fish and Game (IDFG) has conducted
redd surveys since 1983.

e Water Quality: The US Geological Survey (USGS) collected a variety of
water quality data from 1973 to 1987 at its gauging station on the Pack River
near Colburn, Idaho. The Pack River Watershed Council has a volunteer
water-quality monitoring program and collected chemical and physical water
quality data, including dissolved oxygen, temperature, pH, BOD, and
nutrients, from four sites on the Pack River since 1999. The Idaho
Department of Environmental Quality (IDEQ) is collecting temperature data
with thermographs placed along the Pack River. IDEQ also contracted
multi-spectral imaging analyses of the river, which will be available in 2003.

e Sediment: A bank erosion inventory was completed in 2001. The erosion
inventory survey started at the US 95 bridge, near the town of Samuels, and
proceeded downstream to the lake.

1.3 Goals and Objectives

The overall goal of the Stream Channel Assessment was to conduct a baseline condition
inventory of geomorphic features and fish/riparian habitat for the Pack River. This information
will provide a framework for the development of the Pack River Watershed Management Plan
and TMDL Implementation Plan. In general, this characterization will assist Avista and the TAC
to accomplish the following:

1. Inventory existing conditions;

2. ldentify problem areas;

3. Evaluate functioning conditions of resources; and

4. Explore opportunities for management and restoration of ecological functions.

A preliminary assessment meeting was held by Golder, Avista and members of a monitoring
sub-committee of the TAC on August 28, 2002 to identify project goals and objectives.
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Golder personnel conducted field work for the current investigation during September 2002.
Golder performed initial data gathering, Rosgen Level Il geomorphic classification, R1/R4 fish
habitat inventory, and a greenline riparian inventory on 40 miles of the river from its confluence
with McCormick Creek to the river mouth at Lake Pend Oreille. A greenline riparian inventory
was also conducted by Golder from Zuni Creek to McCormick Creek.

The USFS Sandpoint Ranger District conducted the Rosgen classification and R1/R4 fish habitat
portion of the inventory for the reach of the Pack River between Zuni Creek and McCormick
Creek (Reach A). The data obtained in this survey report are integrated into this document. A
report summarizing the USFS inventory is also attached as Appendix A.

For the Stream Channel Assessment, Golder also developed a Geographic Information System
(GIS)-based data storage and presentation system of the Pack River habitat data. This dynamic
system contains reach and sub-reach-specific data layers with links to an updateable ACCESS
database and photographs of the individual sub-reaches. The GIS product and instructions for use
are presented in Appendix B.

1.4 Report Structure and Organization

This report is based on the data review and field inventory of existing conditions on the Pack
River conducted in 2002 and includes the following:

e A description of the study area including details on climatic conditions, soils and
geology, vegetation, current and historic land uses, and natural disturbances (Section
2.0);

e A description of the survey methods employed (Section 3.0);

e Stream classification, fish habitat, and riparian habitat results by reach and sub-reach
(Section 4.0); and

e A synthesis of the data and discussion of the functioning condition of the reaches and
sub-reaches as well as impacts to the current condition (Section 5.0).
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2.0 STUDY AREA DESCRIPTION
21 Overview

The Pack River drainage is a 101,207 - acre watershed located on the eastern flank of the Selkirk
Crest in the Panhandle region of northern Idaho (Pack River DRAFT Watershed Management
Plan 2003) (Figure 1). The second largest tributary to Lake Pend Oreille, the watershed spans
two counties (Bonner and Boundary). From Harrison Lake on the Selkirk Crest, the Pack River
flows approximately 45 miles south-southeast to the northern tip of Lake Pend Oreille between
the communities of Hope and Sandpoint, Idaho.

The Pack River watershed is highly dissected and is comprised of an extensive array of short,
parallel-running tributaries (Figure 2). There are numerous small, unnamed tributaries, and
several large ones. Tributaries on the northeastern side of the watershed include Zuni, Torrent,
Zee, Pearson, Martin, Blane, Tavern, Sand, Grouse, Gold, and Rapid Lightning creeks. In the
western portion of the watershed, major tributaries include the West Branch of the Pack River;
and McCormick, Homestead, Jeru, Lindsey, Hellroaring, Caribou, Colburn, and Trout creeks.

Runoff in the Pack River drainage typically peaks in late spring. Rain-on-snow events can also
occur during the winter, leading to rapid runoff events. There is currently no active flow gauging
stations on the Pack River, but historical streamflow data from two USGS gauges are available.
The period of record for USGS Gauging Station 12392300 (Pack River near Colburn) is from
September 1958 to September 1982. During this time, the annual mean streamflow ranged from
142 to 530 cubic feet per second (cfs), with an average of 320 cfs per year. The period of record
for USGS Gauging Station 12392390 (Pack River above Rapid Lightning Creek near Colburn) is
from October 1988 to September 1993. During this time, the annual mean streamflow ranged
from 281 to 542 cfs, with an average of 324 cfs.

Lands in the Pack River watershed are primarily federal, state, or privately owned. The USFS
owns over 55 percent of the watershed as the Idaho Panhandle National Forest, located in the
headwaters. Private landowners, located primarily in the lower watershed, account for an
additional 36 percent. State lands cover 6.6 percent, while the Bureau of Land Management owns
2.4 percent.

There are no significant population centers in the watershed; residential population is dispersed
throughout the lower portion of the watershed. Population data were obtained from the US
Census Bureau for the 2000 census. Bonner and Boundary counties have populations of 36,835
and 9,871 and population densities of 21.1 and 7.8 people per square mile, respectively.
Approximately 30 percent of the two counties’ populations reside in incorporated cities. The
remaining people live in unincorporated areas along valley floors and adjacent to main
transportation routes.

2.2 Watershed Characteristics

The character and behavior of a river system at any particular location reflect the integrated effect
of many upstream variables. The dominant variables controlling channel form and adjustment are
discharge and sediment. The hydrologic regime and quantity and type of sediment are
determined by a set of independent factors, notably climate, vegetation, soils, geology, basin
physiography, and land use. A timescale of 10 to 100 years is the most significant with which to
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view these factors from an observational standpoint. Reasonably well-defined relationships can
be expected among the independent factors and elements of channel form (Knighton, 1998).

The following sections provide details of these independent factors within the Pack River
Watershed. To the extent possible, they are described over a 10 to 100 year time frame. The
effects of these factors on the present form of the Pack River system are described in the Results
and Discussion sections of this report.

2.2.1 Climate

Climate is of primary significance in that it provides the energy for the most important processes
affecting the character and behavior of a river system. In combination with vegetation, climate
directly influences basin hydrology and rates of erosion (Knighton, 1998).

Climatic conditions in the watershed are dominated by Pacific maritime weather. Winters are
generally cloudy, warm, and wet. The north-south trending mountain ranges and deep valleys are
the dominant influence on local climate. Prevailing weather is from the west, bringing air masses
from the Pacific with high moisture content and moderate temperatures. Since the mountain
ranges are more or less perpendicular to the prevailing weather, the air masses are forced to rise
and cool, dumping their moisture as rain or snow on the mountains and rendering the adjacent
valleys relatively drier (Pocket Water, Inc., 2000). This process can cause a variable climatic
effect between tributaries draining from the Selkirk Mountains on the west side of the watershed
and tributaries draining from the Cabinet mountains on the east side.

No weather stations are present in the watershed; however, there are three National Weather
System Cooperative Network meteorological stations near the watershed that can aid in
understanding climate patterns in the region. For a general understanding of the watershed’s
climate, averages of the three stations data are presented. Table 1 details temperature for the
representative stations. Temperatures range from an average monthly temperature of 25.1°F (-
3.8°C) in January to 65.4°F (18.6°C) in July. Average maximum temperatures range from 31.4°F
(-0.3°C) to 82.6°F (28.1°C), while average minimums range from 18.8°F (-7.3°C) to 48.2°F
(9.0°C).
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TABLE 1

Monthly temperature summary for the Pack River area, Idaho

‘ Jan ‘ Feb ‘ Mar ‘ Apr ‘May‘\]un‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec ‘Annual

Bonners Ferry, 1D Station 107386  Period of Record:12/7/1911 to 12/31/2001

Average Max.

Temperature (F) 32 | 38.7 | 481 | 59.8 | 68.8 |75.2| 83.5 | 826 | 723 | 57.1 | 416 |34.1| 578
Average Min.

Temperature (F) | 185 | 225 | 27.3 | 33.8 | 40.5 |46.7| 49.9 | 48.6 | 41.8 | 342 | 27.7 | 222 | 345
Average

Temperature (F) [25.25| 30.6 | 37.7 | 46.8 |54.65|60.95| 66.7 | 65.6 | 57.05 | 45.65 | 34.65 |28.15| 46.15
Sandpoint Experimental Station, 1D Station 101079 Period of Record:5/1/1907 to 12/31/2001

Average Max.
Temperature (F) | 30.2 | 36.8 | 455 | 57.1 | 66.8 |73.6| 824 | 81.7 | 71.1 56 389 | 316 | 56

Average Min.

Temperature (F) | 17.9 | 20.2 | 245 | 30.2 | 374 |43.4| 46.2 | 446 | 384 | 322 | 26.7 | 214 | 319
Average

Temperature (F) |24.05| 28.5 35 |43.65] 52.1 |58,5| 64.3 | 63.15|54.75| 44.1 | 32.8 | 26.5 | 43.95

Priest River Experimental Station, ID Station 108137 Period of Record: 10/1/1910 to 12/31/2001

Average Max.
Temperature (F) | 32.1 | 37.9 | 46.2 | 57.3 | 66.3 |73.2| 81.8 | 80.9 | 70.3 | 56.9 | 414 | 34 | 565

Average Min.
Temperature (F) 20 | 228 | 27.6 | 339 | 40.2 |45.8| 48.4 | 469 | 41 | 341 | 283 | 23 | 343

Average
Temperature (F) |26.05]| 30.35 | 36.9 | 45.6 |53.25|59.5| 65.1 | 63.9 | 55.65 | 45.5 | 34.85| 285 | 454

Station Averages

Average Max.
Temperature (F) | 314 | 37.8 | 46.6 | 58.1 | 67.3 |74.0| 826 | 81.7 | 71.2 | 56.7 | 40.6 | 33.2 | 56.8

Average Min.
Temperature (F) | 18.8 | 21.8 | 26.5 | 32.6 | 394 [453| 48.2 | 46.7 | 404 | 335 | 276 | 22.2 | 33.6

Average
Temperature (F) | 25.1 | 29.8 | 36.5 | 454 | 53.3 |59.7| 65.4 | 64.2 | 55.8 | 45.1 | 34.1 | 27.7 | 45.2

2.2.2  Precipitation

Precipitation varies both spatially and temporally and is the principal driver of streamflow in the
watershed. Snowfall and resulting snowpack accumulation in the study area is an important
component contributing to streamflow and aquifer recharge. In addition, snowpack accumulation
and snowmelt are the predominant sources of temporal variations in stream flows in the Pack
River Watershed.

Winter storms pass over the area from November through March causing a noticeably wet
climate. Mid-winter storms periodically bring warm air masses resulting in rain-on-snow events
at middle elevations of 2,250 feet mean sea level (msl) to 4,200 feet msl. Summer storms,
however, generally pass farther north resulting in relatively dry seasonal conditions.
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Due to the relatively mild climate, rain can occur even during winter months when snow
accumulates and a warm, maritime Pacific storm brings rain melting the snow. As a result,
winter melting of the snowpack in the Pack River Watershed may be significant, particularly at
lower elevations in the drainage (Campbell, 1987 and Northwest Power Planning Council, 2001).
Rain-on-snow often produces severe runoff and erosion with intense and damaging floods

(Harr, 1981).

Table 2 details annual monthly average precipitation, snowfall, and snow pack from the three
representative stations. The area receives 28.6 inches of precipitation annually, 72 percent of
which occurs between October and April. During this period, the majority of the precipitation
falls as snow and results in an average total snowfall of 23.7 inches.

TABLE 2

Monthly precipitation summary for the Pack River area, Idaho

‘ Jan ‘ Feb ‘ Mar ‘ Apr ‘ May‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec ‘Annual

Bonners Ferry, ID

Average Total
Precipitation
(in.) 3 191 | 158 | 1.27 | 166 | 1.7 | 096 | 0.97 | 1.35 | 1.94 | 3.09 | 3.07 | 22.49

Average Total
SnowFall (in.) | 21.7 | 11.8 5 0.5 0.1 0 0 0 0 0.5 85 | 18.9 | 66.8

Average Snow
Depth (in.) |8 6 2 0 0 0 0 0 0 0 1 4 2

Sandpoint Experimental Station, ID

Average Total
Precipitation
(in.) 405 | 322 | 274 | 208 | 231 | 225 | 1.01 | 1.21 | 1.72 | 2.63 | 426 | 458 | 32.07

Average Total
SnowFall (in) | 23 | 136 | 6.4 0.9 0 0 0 0 0 0.5 6.7 | 203 | 71.3

Average Snow
Depth (in.) 9 8 3 0 0 0 0 0 0 0 1 4 2

Priest River Experimental Station, ID

Average Total
Precipitation
(in.) 402 | 3.04 | 27 | 208 | 231 | 226 | 1.05 | 1.15 | 1.59 | 257 | 401 | 442 | 31.22

Average Total
SnowFall (in.) | 26.4 | 146 | 6.6 0.9 0.1 0 0 0 0 0.7 101 | 238 | 83.2

Average Snow
Depth (in.) 16 19 11 1 0 0 0 0 0 0 2 8 5

Station Averages

Average Total
Precipitation
(in.) 3.69 | 272 | 234 | 181 | 2.09 | 207 | 1.01 | 1.11 | 155 | 2.38 | 3.79 | 4.02 | 28,59

Average Total
SnowFall (in.) | 23.7 | 133 | 60 | 08 | 01 | 00 | 0.0 | 00 | 00 | 06 | 84 | 21.0 | 738

Average Snow
Depth (in.) 11 11 5 0 0 0 0 0 0 0 1 5 3
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2.2.3  Vegetation

The amount, type, and stage of vegetation in a watershed can influence stream flows and
consequently, channel characteristics. Vegetation acts as a stabilizing influence on bed and bank
materials and as a constraint on stream lateral migration, particularly in forested systems
(Heede, 1981). Within-channel accumulations of coarse woody debris can significantly affect
channel morphology and sediment storage (Nakamura and Swanson, 1993). Large trees that fall
into streams and floodplains help shape channels and create pools, provide cover and shade,
introduce and store nutrients, dissipate stream energy, and contribute to overall channel stability
(Murphy and Meehan 1991). Vegetation removal by fire or timber harvest can result in increased
peak flows during storm events and decreased summer flows (Harr, 1981). Canopy cover
adjacent to streams provides shade and helps to maintain cooler water temperatures during
summer months. Conifers may also provide insulation during winter months, reducing freezing
and formation of anchor ice.

The large number of cedar stumps along the river and the ecological setting indicate that the
dominant habitat type in the riparian areas prior to large-scale logging activities was likely
western redcedar/oak fern (Thuja plicata/Gymnocarpium dryopteris) (Hansen et al., 1995) and/or
western redcedar/devil’s club (Thuja plicata/Oplopanax horridum). Devil’s club is still present
along the river, but is quite sparse, and the cover of hydrophytic riparian forbs in general is now
likely only a small fraction of the historic cover. Large western redcedar stumps can still be seen
in many areas on the banks of the river.

The western redcedar habitat would have typically occupied low benches, valleys, and low
terraces along the streams in the watershed. The western redcedar/oak fern habitat type occurs on
drier sites than the western redcedar/devil’s club habitat type. Several other coniferous trees
generally grow with western redcedar, including, but not limited to, western hemlock (Tsuga
heterophylla) subalpine fir (Abies lasiocarpa), western larch (Larix occidentalis), spruce (Picea
spp.), grand fir (Abies grandis), ponderosa pine (Pinus ponderosa), Douglas fir (Pseudotsuga
menziesii), and western white pine (Pinus monticola).

Over the last 100 years, vegetation communities in the Pack River watershed have gone through
several dramatic changes. The first substantial change resulted from extensive logging in the late
1800’s. Logging in the Pack River Watershed distinctly altered the vegetation composition of the
riparian area. The transition in plant species for the forested areas after intensive logging, but
prior to the Sundance fire in 1969 was estimated from a 1961 forest inventory (Anderson, 1968).
From this inventory, it appears that the large western redcedar was replaced primarily with
smaller faster-growing conifer species. Probable pre-fire species composition within the forested
area included western larch, subalpine fir, and spruce, with smaller amounts of hemlock, Douglas
fir, white pine, western redcedar, lodgepole and ponderosa pine (Campbell, 1987). These tree
species would have provided less canopy cover and thus would have had reduced shading effects.
The transition to these smaller conifer species also would have resulted in smaller diameter large
woody debris entering the system and the alteration of other riparian functions.

A second major impact to vegetation occurred in 1969. The Sundance fire of 1969 severely
affected the vegetation of portions of the Pack River drainage. Revegetation in the Pack River
drainage after the Sundance fire was has been studied extensively by (Stickney, 1984). During
the first decade of regrowth, four early seral species dominated. These were ground cover species
and included ceanothus, fireweed, western brake fern, and willow. During this period, trees did
not exceed 10 percent of the total vegetation cover within the burned area of the drainage. This
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impact to vegetation in the upper watershed is still apparent as many of the upper reaches exhibit
burned remnants of trees.

2.2.4  Geology and Soils

Bed and bank material composition influences channel adjustment (Knighton 1998). The
geology and soils within a drainage also influence the hydrologic characteristics of the basin. In
general, the soils and topography of the Pack River drainage cause a high tendency for soil
erosion within the drainage.

Three major lithologies within the Pack River drainage have been identified (Savage, 1967 and
Aadland and Bennett, 1979). The Cretaceous - Tertiary Age Kaniksu Batholith, an igneous
intrusive, comprise the Selkirk Mountains on the northwestern side of the drainage. The batholith
is composed of quartz monzonite, granodiorite, and quartz diorite. The northeast side of the
drainage containing the Cabinet Mountains is primarily within the Belt Series metamorphic
sedimentary type formed at shallower depths of the earth’s crust. The metamorphosed rocks
include argillite, siltite, quartzite, and dolomite. The lower elevations in the watershed consist of
Quaternary glacial and fluvial deposits. Glaciofluvial deposits are located on slopes and valley
bottoms where ice lobes caused water to pond.

The Cabinet Mountain Belt rocks weather into a variety of particle size classes, which are
significantly more stable and resilient on hill slopes and in stream channels than the more uniform
granitic sands of the intrusive batholiths. In both cases, the bedrock is typically covered with
glacial till. Soils derived from Belt rocks are usually medium - textured with a moderate amount
of rock fragments. Soils derived from the granitic Idaho batholith are sandier. Due to the erosive
nature of granite and the large sediment sources created by retreating glaciers, these types of
systems produce large volumes of coarse and fine sediments.

Most land types within the watershed have surface soils composed of Mount Mazama volcanic
ash. The deposition occurred 6,700 years ago, when volcanic activity from Mount Mazama
(Crater Lake) in the Oregon Cascade Mountains sent ash over northern Idaho. The ash is
typically a silt-loam texture with little gravel or cobble. It has a high infiltration rate and
permeability with a high water and nutrient holding capacity.

According to (Campbell, 1987), the Soil Survey of Bonner County identified five generalized soil
associations in the Pack River drainage. The Pend Oreille—Rock Outcrop and the Priest Lake-
Treble soils are deep, well drained soils that are predominantly gravelly-sandy loams with the
exception of the silt loams that occupy the lower and cooler north-facing side slopes. These soils
range in elevation from 2,100 to 5,000 feet. Above 4,800 to 5,000 feet, the moderately drained,
rock outcrop-Prouti-Jeru association is present. The soils in this association are gravelly and /or
very stony loams. The Bonner series occupies the lower reaches of the Pack River drainage.
These soils developed on former glacial outwash terraces partially reworked by the river. The
final soil classification is the Colburn-Selle-Elmira association. These soils range from poorly
drained very fine sandy loams in the lower elevations to excessively drained loamy sand in the
higher elevations.

2.2.5 Topography

Valley slope and topography determine the overall rate of energy loss along a river, and can
modify the relationship between channel form and the primary variables (Knighton, 1998). The
upper Pack River Watershed above the US 95 bridge crossing covers approximately 124 square
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miles and is characterized by moderate to steep slopes with a narrow floodplain. Elevations in
the drainage range from 2,130 to 7,599 feet with a mean elevation of 4,210 feet
(Campbell, 1987). Hill slopes average between 20 and 35 percent, but approach 80 percent near
the drainage upper boundaries. The river gradient is much steeper in the upper watershed,
ranging from 1 to 7 percent. The portion of the watershed downstream of the US 95 bridge opens
into a broader alluvial valley with a wide floodplain. The river gradient in the lower watershed is
generally less than 1 percent.

2.2.6 Land Use

Human activities have an increasing influence on watersheds and their associated stream
channels. Indeed, one of the main incentives for taking a longer-term view of stream channel
response in this assessment is to provide a framework for estimating the effects of human
activities. If dangerous or expensive outcomes are to be avoided, the consequences of
interference need to be understood. Indirect anthropogenic land use changes result from activities
outside the channel, which modify the discharge and/or sediment load of the stream and
ultimately results in stream channel response. Effects can be transmitted long distances from the
initial change.

When dealing with indirect effects, there is an additional dimension to the problem. Offsite
channel area changes, which can vary widely in intensity and location relative to the channel,
need to be related first to flow and sediment regime of the river before their impacts on the
channel can be accurately assessed. Spatial and temporal lags of variable magnitude are
commonly involved (Knighton, 1998).

Historic land uses of the watershed affect the current geomorphic, riparian, and fish habitat
conditions of the Pack River. Prior to European settlement, the area around Lake Pend Oreille
was inhabited by the Kalispel Indians. Fur trappers and traders moved through the area during
the early 1800’s. By the late 1800’s, with the advent of the railroad, the area was populated by a
significant number of European settlers. A prehistoric and cultural history of the area is provided
by (Betts, 2002).

Timber harvest in the upper watershed and grazing/agriculture in the lower watershed began in
the area after major settlement started in the 1890’s. Logging during the early part of the last
century resulted in the widespread removal of large cedars throughout the Pack River watershed.
The remains of the cedars are still evident throughout the riparian area over the entire river
length. Timber harvesting and related activities, such as road construction, can increase the
production and delivery of fine sediment to streams. Construction of roads, skid trails, and
landings can generate and transfer substantial amounts of sediment through the removal of
vegetation and exposure of bare soil. In addition, removal of vegetation near stream channels
reduces the sediment-filtering capacity and may reduce channel stability and large woody
material. Large woody debris is a very important component of stream dynamics, creating
natural sediment traps and energy dissipaters to reduce the velocity and erositivity of stream
flows.

Historically, the river was also used as a flume by which logs were floated from the uplands to
Lake Pend Oreille where they were gathered and sorted. After most of the large cedars were
removed, logging in the area continued taking smaller trees in the upper watershed, while
grazing/agriculture continued in the lower watershed. Other riparian vegetation was removed in
the lower watershed to provide more grazing/agricultural land.
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Use of land for agriculture has been ongoing for many years in the watershed (Pend Oreille Bull
Trout Technical Advisory Team, 1998). Grazing occurs in the lower two-thirds of the watershed.
Much of the area is considered open range. Crop production occurs in the watershed downstream
of the US 95 bridge. Impacts to the stream channel in lower reaches have occurred over a long
period of time and continue to be a factor in degrading habitat condition and decreasing
complexity.

The watershed has an extensive road system on private, state, and Federal lands. Because of the
sandy soils, fine sediment is readily transported from roads to stream channels. Three railroads
(Burlington Northern Santa Fe, Union Pacific, and Montana Rail Link) and two highways (U.S.
95 and Idaho 200) cross the lower Pack River creating a risk to migrating listed bull trout from
potential toxic spills.

Other land-use impacts to the Pack River watershed include the management of Lake Pend
Oreille. The level of Lake Pend Oreille was raised and consequently managed after the
development of the Albeni Falls Dam on the Pend Oreille River in 1949. Raising of the lake
level flooded a portion of the lower Pack River in an area now known as the Pack River Flats. A
review of historic aerial photographs indicates that flooding appears to have covered a portion of
the lower river, shortening the channel length slightly. The flooding also filled many of the old
oxbows in the lower portion of the river that previously were dry and disconnected from the river.
This flooding converted the lower Pack River into a more lentic (wetland) type community than it
was historically.

2.2.7 Flooding

High flow events generated by natural causes naturally affect the Pack River channel and
floodplain as a pulsed type of disturbance. The overall extent to which channel morphology
reflects the influence of extreme events cannot readily be assessed. However, significant changes
to channel dimensions and planform can result. Factors such as prior watershed condition, valley
width, and extent and type of riparian vegetation can modify flooding effects.

In addition to flooding, storms associated with peak flow events can trigger debris flows and
slides, and lead to input of large quantities of sediment. These features commonly occur in the
rain-snow transition zone, in saturated loam-clay-ash soil, and on steep slopes (30 to 80 percent).
Debris flows or torrents can be significant feature, starting as an earth slide and then transporting
debris. Areas with extensive logging and road construction can experience mass wasting. High
flows and mass wasting can combine to produce a variety of channel responses including:
scouring of substrate and banks; aggradation of sediment; accumulation of large woody debris;
and lateral channel migration (Fitzgerald and Clifton, 1998).

Several major peak flow events have occurred in the Pack River Watershed over the past century.
Large flood events are historically known to have occurred in the area in 1894, 1948, 1956, 1969,
1974, and 1997. Gauging data on the Pack River covers only a portion of this time. Data for the
USGS gauging station 1239500 on the Priest River near Priest River, Idaho, however, is much
more complete and available for the period of 1931 to the present. This gauging station recorded
major flood events, in decreasing orders of magnitude, including 1997, 1948, 1974, 1956 and
1969.

The highest documented flow for which there are gauging records for the Pack River was 6,880
cfs in 1974 recorded at the USGS Gauging Station 12392300 station near Colburn. The next
highest peak flow event (4,370 cfs) occurred in 1969.
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2.2.8  Fire Effects

Fires interact with physical processes to influence the form and dynamics of watersheds,
hydrology, geomorphology, and riparian plant communities (Arno and Allison-Bunnell, 2002).
These interactions may be manifested in direct and immediate ecosystem changes, as well as
indirect changes occurring over extended time periods (Yount and Niemi, 1990 and Gresswell,
1999). Following fires, various sedimentation processes, including overland flow, debris flows,
earthflows, and mudslides, may increase sediment loading to channels and floodplains (Meyer et
al., 2001 and Pierson et al., 2001). This contribution of sediment can have direct impacts on the
stability of the stream.

Fire historically impacted the Pack River watershed with a major fire event in 1910. During the
1910 fires, more than three million acres of forestland were burned in northeastern Washington,
northern Idaho, and western Montana. While there were many small fires in ensuing years, there
were no more catastrophic fires until 1967, when the Sundance Fire burned a portion of the
watershed

The Sundance Fire was one of several large fires that occurred in the inland Northwest in the
summer of 1967. The fire is the subject of an extensive report published by the USFS (Anderson,
1968). An upper atmospheric high pressure ridge dominated the region throughout much of the
summer, resulting in little precipitation and higher than average temperatures. The fire was
started by lightning on August 11, 1967 on Sundance Mountain, but was not discovered until
August 23. The major run of the fire occurred on September 1, when over 50,000 acres in
northern Idaho burned in just nine hours. Approximately 26 percent of the Pack River watershed
was burned by the Sundance Fire including the forested slopes of the Kaniksu batholith and a
small amount of alpine area. In addition to the direct burn, there was also extensive blowdown of
timber. Effects of the Sundance Fire are still visible in the riparian areas of the watershed
(Campbell, 1987).

An analysis of Pack River hydrology following the Sundance Fire indicates changes in the timing
and distribution of runoff within the watershed. The hydrology was characterized by an increase
in March runoff (40 percent increase), a decrease in June runoff (23 percent decrease), higher
peak flows (25 percent increase), and higher minimum flows (11 percent increase). A change in
timing of runoff with an advancement of an average of 5 days was also documented. There was
no measured change in the total amount of annual runoff. This lack of change in total amount of
runoff is likely a result of the minority amount (26 percent) of the watershed that was affected by
the burn (Campbell, 1987).
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3.0 METHODS

The Stream Channel Assessment investigation included methodologies selected by the TAC for
the inventory of geomorphic, riparian, and fish habitat conditions. The detailed procedures of the
geomorphic classification, riparian inventory, and fish habitat methods used are provided in
Appendix C.

3.1 Reach Determinations

Prior to conducting field surveys, existing information and data were compiled and reviewed
including:

e USGS 7.5 minute topographic maps (6 maps) of the Pack River Watershed;
e Bonner County parcel ownership information and maps;

e GIS maps and databases obtained from the USFS and IDL;

e USFS maps of Kaniksu National Forest; and

e Digital 1991 and 1992 aerial photos.

This initial assessment included examination of current aerial photos and topographic maps to
determine locations for reach delineations, access, and contacts for landownership. The 40 miles
of the Pack River was divided into a series of segments or reaches. Reach delineation followed
protocols established by the Riparian and Wetland Research Program Lotic inventory procedures
(2000). Potential reach breaks were established in this review based on topography, tributary
confluences, gradient, sinuosity, vegetation differences, geologic features, man-made barriers
(bridges, fences, etc.), and accessibility.

Further on-the-ground analysis of the reaches is typically required to confirm extents of riparian
width and to confirm that substrate composition, slope, riparian habitat type, hydrology,
pool/riffle ratios; and land management are homogenous within the designated reaches.
Observers verified the proposed reach boundaries. Adjustments of reach boundaries were made
as a result of geomorphic features, access issues, vegetation, geography, location of fences, etc.
As a result, some contiguous reaches may exhibit the same Rosgen classification, but are
subdivided based on other characteristics, often a tributary confluence or vegetation/land
management changes.

The upstream and downstream reach breaks were identified by Global Positioning System (GPS)
coordinates (Appendix D). All GPS data were collected using Garmin Etrex GPS receivers. Data
were collected in North American Datum (NAD) 27 and Universal Transverse Mercator system
(UTM) feet. Data were verified for accuracy and precision by measuring known points such as
bridges, and comparing to UTM coordinates and elevations represented on USGS topographic
maps. Digital photos were also taken at the upstream and downstream ends of all reaches.
Photographs of reaches are provided in Appendix E.

3.2 Geomorphic Classification

The Rosgen stream classification system was used to characterize important physical features of
the Pack River and existing conditions and trends. For each designated reach, a Rosgen Level Il
Stream Classification was completed (Rosgen, 1996). Bankfull width, mean depth, maximum
depth; flood prone area width; and sinuosity were measured in the field. Bankfull depth was
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recorded a minimum of 20 times across the width of the channel. The flood-prone width was
measured at the elevation corresponding to twice the maximum depth of the bankfull channel.

The Rosgen Level Il classification uses detailed field measurements that address sediment supply,
stream sensitivity to disturbance, potential for natural recovery, channel response to changes in
flow, and fish habitat potential. The results are a classification of each reach into a potential
major stream type based on channel cross-section configuration, channel materials, and primary
morphological criteria.

Specific objectives of the Rosgen stream classification system include:

1. Predicting a river’s behavior from its appearance;
Developing specific hydraulic and sediment relationships for a given stream type;

3. Providing a means to extrapolate site-specific data to stream reaches having similar
characteristics; and

4. Providing a consistent frame of reference for communicating stream morphology and
condition.

Variables that are calculated from the field measurements obtained in the Rosgen assessment
include:

e Entrenchment ratio (width of flood-prone area to width of bankfull channel);

e Width-to-depth ratio (bankfull width to mean bankfull depth);

e Dominant channel materials;

e Slope; and

e Sinuosity (ratio of stream length to valley length).

The end product of the Rosgen classification is a alpha-numeric code classification for the stream
reach (e.g. B3) that provides information on physical character of the reach (types A-G) and type
and general size of channel materials (1-6).

3.2.1 Description and Calibration of Bankfull

The stage or elevation of bankfull discharge is the single most important parameter used in
determining the Rosgen Level Il classifications. Bankfull discharge represents the upper level of
the range of channel-forming flows that transport the bulk of available sediment over time
(Wolman and Miller 1960). The bankfull height corresponds to the flow at which channel-shape
maintenance is most effective. This flow has a recurrence interval of about 1.5 to 2.0 years in a
large variety of rivers (Dunne and Leopold, 1978).

The following factors are used in identifying the bankfull stage:

e Presence of a floodplain at the elevation of incipient flooding;
e The elevation associated with the top of the highest depositional features;
e A break in slopes of the banks and/or a change in the particle size distribution;

e Evidence of an inundation feature such as small benches;
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e Staining of rocks;
e Exposed root hairs below an intact soil layer; and

e Vegetation.

The bankfull stage is related to channel dimensions such as width and depth, and channel patterns
such as meander length, radius of curvature, belt width, meander width ratio, and amplitude. In
addition, the bankfull channel width is required to estimate two of the five primary Level Il
criteria (entrenchment ratio and width/depth ratio) (Rosgen, 1996).

A common error in performing Level Il classifications is the failure of field observers to calibrate
the elevations of appropriate field indicators of bankfull stage to known stream flows
(Rosgen, 1996). In order to calibrate elevations of bankfull stage, the location of bankfull
elevation and the 1.5 year discharge event were identified on the USGS River gauging stations.

The recurrence interval for various discharges was determined for USGS Gauging Station
12392300 (Pack River near Colburn) and USGS Gauging Station 12392390 (Pack River above
Rapid Lightning Creek) prior to field inventory. Bankfull elevation and the corresponding
elevation to the 1.5 year discharge were noted in the field and used to calibrate the bankfull field
measurements.

3.2.2 Dominant Particle Size Determination

The pebble count method of Wolman (1954) was used to determine particle size distribution in
the one riffle and one pool area located nearest the location of the Rosgen cross-section. A
minimum of 100 particles was measured in each habitat type. Particles sampled in riffles were
tallied separately from those sampled in pools. To obtain the median particle diameter (D50), the
pebble count data were plotted on a log normal graph as a cumulative percent.

3.3 Riparian Inventory

Beginning at the upstream end of each reach break, 300 feet of streambank length were sampled
following the “greenline” methodology described in Winward (2000) to characterize the riparian
zone of the reach. The “greenline” refers to “that specific area where a more or less continuous
cover of vegetation is encountered when moving away from the center of an observable channel”
(Cagney, 1993). The streambank length of each community type that occurred within the 300
foot-long sample was recorded for both banks. In the two lowermost reaches of the Pack River
(reaches 53 and 54), a more detailed description of riparian vegetation characteristics was
produced.

3.3.1 Community Type Classification

One important component of the greenline methodology is classification of vegetation into
community types. Plant community classifications listed in Winward (2000) were developed in
more arid areas of the west, such as southeastern Idaho and Wyoming. . These classifications are
more applicable to those areas and less fitting to the plant community types found in riparian
areas of northern Idaho, such as on the Pack River. As a result, in implementing the greenline
methodology, this study drew more extensively on plant community classifications developed for
northwestern Montana described in (Hansen et. al., 1995).
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Some vegetation community types found on the Pack River were not listed in either of the two
plant community classifications used. As a result, the community types, stability class, and
successsional status ratings of the types seen on the Pack River are best approximations of
ecologically equivalent types listed in (Winward, 2000 and Hansen et. al., 1995). Ecologically
equivalent types were determined using information in the existing classifications and
professional judgment.

3.3.2  Successional Status and Stability Rating

Another important component of the greenline methodology is the categorization of plant
communities into successional status of either “early” (‘E”) or “late” (‘L”), depending on whether
they are at earlier or later stages of succession. This procedure does not allow for classification
into a mid-seral stage. Vegetation assemblages that are at a mid-seral stage were categorized into
the “early” or “late” stage, depending on which was more appropriate. Additionally, the
classification developed by (Hansen et al., 1995) does not list successional stage and stability
rating, but does provide extensive narratives for each habitat and community type. In these cases,
a seral stage was derived from the information provided in the narrative using professional
judgment.

A few important exceptions required additional professional judgment in deriving vegetation
stability ratings and successional stages in this assessment:

e The willow and alder types similar to those documented on the Pack River
are classified as mid-seral by (Hansen et.al., 1995). However, (Winward,
2000) only allows for an early or late seral rating. As a result, these types
were rated either late or early depending on the successional stage that
seemed most appropriate according to the situation.

e In some instances in the lower watershed, the reed canarygrass habitat type
was well established and apparently stabilized low banks. It appears unlikely
that colonization or replacement by other species will occur because of the
density of the plant biomass. In these instances, the vegetation stability
rating of the habitat type was increased.

34 Fish Habitat Inventory

An R1/R4 Fish and Fish Habitat Survey (Overton et al., 1997), as adapted by the USFS-
Sandpoint Ranger District, was completed for the first and last 656 feet of stream length for each
reach. This fish habitat inventory is designed to:

1. Define the structure (pool/riffle, forming features), pattern (sequence and spacing), and
dimensions (length, width, depth, area, volume, etc.) of fish habitat; and

2. Facilitate the calculation of summary statistics for habitat descriptors.

The R1/R4 methodology is specifically designed to quantify available fish habitat at base-level
flows. For each habitat unit, physical parameters including length, average wetted width and
depth, number of pocket pools and their depths, pool maximum depths, and crest depths were
recorded. For each habitat unit, left and right-bank length was visually estimated along with
percent stable and undercut bank. Channel shape was determined for each habitat unit on the left
and right sides of the channel, looking upstream. Large woody debris was recorded as single
pieces or aggregates and was measured and enumerated in each habitat type for various decay
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classes. Decay classes range from 1-3 with 1 containing the least amount of decay. Size classes
range from 1-8 with diameter and length of wood increasing as size class increases.
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40 RESULTS

During the September 2002, survey crews collected data on the Pack River to obtain current
condition information about each of the three river system features: geomorphic condition,
riparian vegetation, and instream fish habitat. Data were gathered and summarized on a stream
reach and sub-reach basis. The goal of this section is to describe the current conditions within
each of the sub-reaches of the river. Synthesis of the data and discussion of the functioning
condition with relationship to reference condition and watershed attributes are provided in
Section 5.0 Discussion.

4.1 Reach Delineation

Fifty-four sub-reaches were inventoried on the Pack River for geomorphic condition, riparian
habitat, and fisheries habitat. Since general bed material size decreased downstream in
conjunction with channel slope on the Pack River, substrate size and gradient were good
indicators for grouping similar sub-reaches. Using overall Pack River gradient changes and
substrate size downstream gradation, the 54 sub-reaches surveyed were grouped into larger
reach segments as follows:

Reach A: Zuni Creek confluence to McCormick Creek confluence
(sub-reaches 1 to 8)

Reach B: McCormick Creek confluence to Hellroaring Creek confluence
(sub-reaches 9 to 21)

Reach C: Hellroaring Creek confluence to 2 miles downstream of Caribou Creek
Confluence (sub-reaches 22 to 30)

Reach D: Two miles downstream of Caribou Creek confluence to US 95 bridge
(sub-reaches 31 to 39)

Reach E: US 95 bridge to near Highway 200 bridge
(sub-reaches 40 to 52)

Reach F: Near Highway 200 bridge to confluence with Lake Pend Oreille
(sub-reaches 53 and 54)

The location of the major reaches is depicted in Figure 3. The individual sub-reach locations are
depicted in Figures 4a-4k.

4.2 Reach Descriptions

This section presents a general description of the location of the sub-reaches of the Pack River
study area.

4.2.1 Reach A: Zuni Creek to McCormick Creek

Reach A is the most upstream reach and is in the forested portion of the watershed approximately
five miles downstream of the headwaters at Harrison Lake. Sub-reaches 1 through 8 are included
within this reach. Reach A is known to be an important spawning area for bull trout.
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Immediately upstream of sub-reach 1 near the confluence of Zuni creek is a falls (approximately
20 to 25 feet high) that cascades over a stable nick point in fractured granite. In addition to Zuni
Creek, which enters at the upstream portion of sub-reach 1, the West Branch of the Pack River
enters sub-reach 3 from the northwest.

Another falls (approximately 30 to 35 feet high) occurs in sub-reach 4. The falls was observed to
act as a fish barrier for bull trout and apparently prevents migratory fish from reaching additional
portions of the river upstream. Sub-reach 4 should be considered the furthermost upstream extent
of available habitat for adfluvial bull trout at this time due to the presence of the falls. Smaller
tributaries also enter sub-reaches 5, 7, and 8. McCormick Creek enters from the northwest at the
downstream end of this reach.

4.2.2 Reach B: McCormick Creek to Hellroaring Creek

This reach of the Pack River continues through the upper forested portion of the watershed. It
extends from the confluence of McCormick Creek to the confluence of Hellroaring Creek. The
sub-reaches 9 through 21 are included within this reach. Reach B is known as a likely important
rearing area for bull trout.

The Upper Pack River Road crosses the Pack River at a bridge approximately 0.25 miles
downstream of McCormick Creek at the boundary of sub-reaches 9 and 10. Sub-reaches 11 and
12 pass through a narrow bedrock and boulder canyon. Homestead Creek, Jeru Creek, Lindsey
Creek, and a small tributary enter this reach from the northwest. Torrent Creek, Zee Creek,
Pearson Creek, Martin Creek, Blane Creek, and two other small creeks also enter from the
northeast. Hellroaring Creek enters sub-reach 21 at the downstream extent of this reach.

4.2.3 Reach C: Hellroaring Creek to near Caribou Creek

This reach continues through the forested portion of the upper watershed. Valley and Channel
gradient are gentler (< 2 percent) in this Reach than in Reaches A and B above. Reach C extends
from the confluence of Hellroaring Creek to approximately two miles downstream of Caribou
Creek. Sub-reaches 22 through 30 are included within this reach.

Caribou Creek and two unnamed tributaries enter this reach from the northwest. Tavern Creek
and an unnamed creek also enter from the northeast. The Upper Pack River Road bridge crosses
the Pack River in the upstream portion of sub-reach 25. Caribou Creek enters at the downstream
end of sub-reach 25.

A 15 foot vertical change in stream grade occurs at sub-reach 22. A failed concrete structure with
a culvert is present in this sub-reach spanning the channel. The structure appears to allow adult
bull trout to maneuver the vertical gradient and move upstream. However, it is unknown whether
other species or lifestages are capable of passing up the vertical gradient.

4.2.4 Reach D: Near Caribou Creek to the US 95 Bridge

This reach transitions from the forested, mountainous region of the watershed to the gentler,
broader valley of the lower watershed. In this reach, the Pack River extends from 2 miles
downstream of the confluence with Caribou Creek to approximately 0.25 miles downstream of
the US 95 bridge. Sub-reaches 31 through 39 are included within this reach. Colburn Creek and
two smaller tributaries enter from the northwest. One small tributary enters from the northeast.
US 95 crosses the Pack River at the downstream end of this reach.
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4.25 Reach E: US 95 Bridge to Highway 200 Bridge

This reach is entirely within a broad alluvial valley dominated by agriculture. Reach E extends
from the Highway 95 bridge to approximately 0.5 miles upstream of the Highway 200 bridge.
This is a long sinuous reach with several meanders, a gentle gradient, and includes much of the
lower portion of the river. This reach exhibits extensive lateral channel migration across the
floodplain.

Reach E contains the sub-reaches 40 through 52. Sand Creek, Grouse Creek, Gold Creek, Rapid
Lightning Creek, Trout Creek, and two unnamed tributaries enter this reach from the east. One
unnamed tributary enters the reach from the west. Roadway bridges cross the river in five
locations in this reach and railroad bridges cross in two locations.

4.2.6 Reach F: Highway 200 Bridge to Lake Pend Oreille

Reach F extends from 0.5 miles upstream of the Highway 200 bridge to the confluence of the
Pack River with Lake Pend Oreille. This portion of the river contains numerous abandoned
oxbows and overall is lentic in character compared to the upper reaches. Sub-reaches 53 and 54
are included within this reach. This area is primarily the river delta and a portion of it is called
the Pack River Flats. The Highway 200 bridge crosses this reach at the upstream end. The
results from Reach F are largely observational in nature and are presented as a separate reach due
to the nature of the river in this location.

4.3 Geomorphic Condition (Rosgen Stream Types)

The following section provides a general description of the characteristics of the major Rosgen
stream types found within the surveyed sub-reaches of the Pack River.

Rosgen “B” type

The reaches of the steeper, forested, upper Pack River are characterized by the Rosgen B stream
type. Rosgen B stream types are moderately steep (between 2 and 4 percent), with rapids and
riffles common and scour pools irregularly spaced. These stream types are moderately
entrenched (1.4 to 2.2), with moderate width-to-depth ratios (>12) and sinuosity (>1.2).
Vegetation has a moderate influence in determining channel stability in the Type B reaches.
These B channel types are characterized by low to moderate sensitivity to disturbance and low
streambank erosion. Fish habitat in B types is often associated with large woody debris that
contributes to scour pool formation and cover (Rosgen, 1996).

Rosgen “C” type

Rosgen C types occur predominantly in the alluvial valley of the lower watershed. Rosgen C
streams have a lower gradient, are slightly entrenched (>2.2), have moderate to high (>12) width-
to-depth ratios, high sinuosity values (>1.4), and are characterized by riffle/pool sequences.
These channels have characteristic point bars and broad, well defined floodplains. Vegetation has
a high influence in determining channel stability, and when vegetation is disturbed and removed,
these channel types are sensitive to both lateral (bank) and vertical (downcutting) erosion.
Natural sediment supply is moderate to high except in those areas where streambanks are well
vegetated. These streams are highly sensitive to changes in sediment and stream flow (Rosgen,
1996).
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Rosgen “F” type

The F type occurs sporadically throughout the study area in locations where the floodplain is
restricted by topography or where the stream has a more unstable form as a result of disturbances.
The F stream types are deeply entrenched, often meandering streams with a high width/depth
ratio (greater than 12). This stream type is typically creating a new floodplain at a lower
elevation. This process leads to high levels of bank erosion, bar development, and sediment
transport. The F stream types are found in low-relief valleys and gorges (Rosgen, 1996).
Because of the entrenchment and high width-to-depth ratio, velocities can reach relatively high
levels at flood flows because the floodplain is not developed enough to dissipate energies.
Stream power is thus greater and may lead to increased damage to streambanks and beds.

4.3.1 Reach A: Sub-reaches 1-8

Reach A was characterized as primarily Rosgen type “B” (Table 3a). The sub-reaches have
gradients of 1.7 percent to 15 percent, sinuosity at 1.0 to 1.3, entrenchment ratios of 1.2 to 6.5,
and width-to-depth ratios of 20 to 42. The dominant substrate changes from bedrock (Rosgen
type B1) in sub-reach 1 to boulder (B2) in sub-reaches 2 to 4, and to cobble (B3) in sub-reaches
5,6, 7,and 8.

Six different stream types were documented in this reach. The majority of the sub-reaches
exhibited a B - type morphology, typical of the natural channel type for the associated landscape.
All reaches exhibit relatively steep slopes except for sub-reach 7.

With the exception of sub-reach 3, the sub-reaches of this section of the river are B1, B2, and B3
stream types depending on substrate size. One sub-reach diverges from the B - type morphology.
Sub-reach 3 was classified as a C2b type and sub-reach 8 was a F3b. Synthesis of the
geomorphic data for these types is presented in Section 5.0 Discussion.

TABLE 3a

Stream Type Characteristics of Reach A

- Width of
Bankfull Mean Bankiulll  Width Max | Flood- [Entrenchment Chanqel Gradient
Sub- . Bankfull | X-sect /Depth - Material Channel | Stream
Width . Depth| prone Ratio X (%) : . -
reach Depth Area Ratio Size (D50) Sinuosity | Type
(ft) (ft) Area )
M | @) " (in)
1 47.9 1.12 53.63 42.94 1.97 57.7 121 Bedrock | 15 11 Bla
2 36.4 1.12 40.40 34.41 2.13 55.1 1.44 11.076 5.8 1.2 B2a
3 51.3 1.74 89.31 29.53 3.05| 3342 6.51 7.995 3.8 1.2 C2b
4 376 1.87 70.23 20.09 2.79 76.9 2.05 10.2765 4 1.1 B2a
5 315 1.54 48.49 20.43 4.13 72.8 231 6.4467 7 1.0 B3a
6 38.0 0.95 36.14 40.00 2.33 69.5 1.83 6.2673 45 13 B3a
7 40.8 1.15 46.96 35.57 1.90 62 1.52 5.3937 1.7 13 B3c
8 36.4 1.28 46.60 28.46 2.72 52.2 1.43 4.992 3 1.3 F3b

*Data collected and stream type determined by USFS: see Appendix A for detailed explanation of stream channel
classification

4.3.2 Reach B: Sub-reaches 9 to 21

Reach B is mostly Rosgen B and C stream types with two sub-reaches exhibiting the F stream
type, where the river flows through a constricted narrow boulder valley (Table 3b). The upstream
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portion of the reach is C3b type (sub-reaches 9 and 10) and the F type (sub-reaches 11 and 12).
Four sub-reaches (13 to 16) in the middle portion of reach B are B3 type and three (17 to 19) are
C3. The downstream portion (sub-reaches 20 and 21) of Reach B is a B3 type.

These sub-reaches have gradients of 2 to 6 percent, sinuosity of 1.0 to 1.5, entrenchment ratios of
1.1 to 3.0, and width-to-depth ratios of 19 to 65. The dominant substrate within Reach B is large

cobble.

TABLE 3b

Stream Type Characteristics of Reach B

Bankfull Mean |Bankfull ) Max Width of Channel )
Sub- Width Bankfull| X-sect Width | Depth Flood- Entrenchment Materlal Gradient(%) Qhannel Stream
reach (ft) Depth Area |(/Depth Ratio (ft) prone Area| Ratio Slze_(DSO) Sinuosity | Type
(ft) (ft2) (ft) (in)

9 | 646 | 3.18 |205.43| 20.31 | 4.00 | 195.30 3.02 7.02 4 1 C3b
10 | 55.6 | 2.10 |116.76| 26.48 3.80 | 170.80 3.07 9.984 3 11 | C3b
11 | 47.0 | 239 |112.33] 19.67 4.10 | 52.60 1.12 19.968 6 1 F2b
12 | 614 | 181 |111.13| 3392 | 3.00 | 7350 1.20 9.984 4 1 F3b
13 | 67.2 | 1.67 |112.22| 4024 | 2.60 | 98.20 1.46 7.02 3 1.1 B3
14 | 57.0 | 153 | 8721 | 3725 | 270 | 91.00 1.60 9.984 2 1.1 B3
15 | 130.0 | 1.98 [257.40| 65.66 | 3.25 | 255.00 1.96 4.992 2 1.2 B3
16 | 685 | 1.65 |113.03] 41.52 2.70 | 100.70 1.47 4.992 2 15 B3
17 | 575 | 2.64 |151.80| 21.78 4.40 | 143.70 2.50 9.984 4 11 | C3b
18 | 745 | 296 |220.52| 25.17 4.50 | 165.50 2.22 9.984 3 12 | C3b
19 | 70.7 | 2.29 |161.90| 30.87 3.40 | 155.80 2.20 9.984 3 11 | C3b
20 | 100.8 | 1.79 |180.43| 56.31 3.10 | 143.40 1.42 7.02 2 1.1 B3
21 | 756 | 2.20 |166.32| 34.36 | 3.05 | 136.10 1.80 9.984 2 1.1 B3

4.3.3 Reach C: Sub-reaches 22 to 30

Reach C sub-reaches are relatively heterogeneous (Table 3c). The upstream half is comprised of
sub-reaches that are classified as F3 (sub-reach 22 and 24) and C3 (sub-reaches 23 and 25) types.
The downstream portion of Reach C (sub-reaches 26 to 30) is comprised of sub-reaches classified
as C4 stream type.

The sub-reaches within this reach are have gradients of 1 to 2 percent, sinuosity between 1.1 and
1.4, entrenchment ratios of 1.2 to 10.7, and width-to-depth ratios of 31 to 93. The dominant
substrate is small cobble.
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Stream Type Characteristics of Reach C

TABLE 3¢

aniiu Mean Banktull e renchment Material Gradient
ankfu i ax ood- | Entrenchment [Material Gradien
Sub- Width [Pankfull X-sect /Depth Ratio|Depth| prone Ratio Size (%) Channel \Stream
reach Depth | Area Sinuosity | Type

@ | “dy | @) (f) | Area (D50)

(ft) (in)

22 84.50 2.24 | 189.28 37.72 2.60 | 101.00 1.20 4.992 1 1.1 F3/D
23 | 14050 | 150 | 210.75 93.67 2.90 | 435.00 3.10 3.51 2 1.4 C3
24 10220 | 2.14 | 21871 47.76 2.60 | 145,50 1.42 3.51 1 1.1 F3/C3
25 76.50 2.45 | 187.43 31.22 3.80 | 244.40 3.19 3.51 1 1.1 C3
26 |100.30 | 2.53 | 253.76 39.64 3.70 | 490.00 4.89 2.496 1 1.1 C4
27 96.70 2.00 | 193.40 48.35 2.70 | 298.00 3.08 2.496 1 1.1 C4
28 93.40 148 | 138.23 63.11 3.45 | 1000.00 10.71 1.755 1 11 C4
29 81.20 2.13 | 172.96 38.12 3.40 | 330.00 4.06 1.755 1 1.3 C4
30 |111.20 | 1.44 | 160.13 77.22 2.60 | 265.00 2.38 1.248 1 1.2 C4

4.3.4 Reach D: Sub-reaches 31 to 39

Reach D has a mixture of “C” and “F” types (Table 3d). The river channel in this reach alternates
between a downcut, entrenched system with little access to its floodplain (F types) and a
meandering, wide channel (C types). Substrate size in Reach D is medium gravel in contrast to
the larger substrate sizes in the upstream reaches.

The sub-reaches in Reach D have a gradient of 1.0 percent,

entrenchment ratios of 1.1 to 10.9, and width-to-depth ratios of 24 to 69.

Stream Type Characteristics of Reach D

TABLE 3d

sinuosity between 1.2 and 2.0,

Mean |Bankfull . Width of Chann_el
Bankfull Width Max | Flood- |Entrenchment|Material .
Sub- . Bankfull| X-sect . . . Gradient| Channel [Stream|
reach Width Depth | Area /Depth Ratio|Depth| prone Ratio Size (%) | Sinuosity| Type
(ft) () (ft2) (ft) Area (D50)
(ft) (in)
31 111.00 | 2.84 | 315.24 39.08 4.45 | 195.00 1.76 0.8814 1 1.2 F4/C4
32 74.60 1.97 | 146.96 37.87 3.05 | 137.00 1.84 0.8814 1 1.3 C4
33 67.40 1.59 107.17 42.39 2.20 84.50 1.25 0.8814 1 1.3 F4
34 87.40 2.70 | 235.98 32.37 4.00 | 95.00 1.09 0.624 1 1.2 F4
35 106.90 | 1.53 | 163.56 69.87 3.10 | 117.00 1.09 0.624 1 1.4 F4
36 91.40 3.74 | 341.84 24.44 4.45 | 1000.00 10.94 0.4407 1 1.4 C4
37 114.00 | 2.96 | 337.44 38.51 3.75 | 1001.00 8.78 0.4407 1 1.3 C4
38 112.60 | 2.05 | 230.83 54.93 2.85 | 208.00 1.85 0.4407 1 1.5 F4/C4
39 97.50 1.99 | 194.03 48.99 2.95 | 140.50 1.44 0.4407 1 2 F4/C4
4.3.5 Reach E: Sub-reaches 40 to 52

Reach E transitions from a gravel-dominated system in the upper portion of the reach to sand

substrates in the downstream portions (Table 3e).

Nine of the 13 sub-reaches in the lower

portions of the reach are classified as C4 or C5 types. Four sub-reaches in the upstream portion
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of the reach (sub-reaches 40, 41, 43, and 44) are classified as “F” types. The reach is
characterized by gradients between 0 and 1.0 percent, sinuosity of 1.2 to 1.5, entrenchment ratios
1.1to 12.3, and width-to-depth ratios of 16 to 50.

TABLE 3e

Stream Type Characteristics of Reach E

] Width of Channel
reach Width Depth Arca Ratio Depth| prone Ratio Size |Gradient(%0) Sinuosity | Type
(ft) (ft) (ft2) (ft) Area (D50)
(ft) (in)
40 | 70.50 2.62 184.71 26.91 355 | 89.60 1.27 0.4407 1 14 F4
0.2223
41 | 140.00 | 2.79 390.60 50.18 6.25 | 262.00 1.87 1 13 |F4IC4
42 1101.00 | 261 263.61 38.70 4.75 | 450.00 4.46 0.156 1 15 Cc4
43 | 95.50 3.50 334.25 27.29 5.85 | 143.00 1.50 0.8814 <1 15 F4/C4
44 110550 | 3.15 332.33 33.49 440 | 11150 1.06 0.078 1 1.2 F5
45 110790 | 5.76 621.50 18.73 8.05 | 470.00 4.36 0.078 <1 1.2 C5
46 | 11500 | 5.63 647.45 20.43 8.25 | 775.00 6.74 0.039 <1 15 C5
47 | 116.00 | 6.42 744.72 18.07 10.70| 1150.00 9.91 0.0195 <1 1.5 C5
48 | 122.00 | 7.30 890.60 16.71 9.60 | 1250.00 10.25 0.039 1 1.2 C5
49 ]106.20 | 6.23 661.63 17.05 8.00 | 1200.00 11.30 0.078 <1 1.2 C5
50 | 150.00 | 4.38 657.00 34.25 7.00 | 750.00 5.00 1.755 <1 15 C4
51 | 122.00 | 6.37 777.14 19.15 8.00 | 1500.00 12.30 0.0195 <1 15 C5
52 |194.00 | 4.91 952.54 39.51 9.00 | 1200.00 6.19 0.078 <1 15 C5

4.4 Riparian Community Type

During the stream channel type inventory, forty-seven different plant species were identified
within the greenline of the Pack River (Table 4). Mixes of coniferous species occur throughout
the upper portion of the Pack River riparian areas, particularly in B type sub-reaches. These
mixtures of coniferous species include Western redcedar, Douglas fir, western hemlock,
Engelmann spruce, Western white pine, ponderosa pine, and grand fir. In the C type stream
reaches, black cottonwood occurs. Sub-reaches containing conifers exist in the lower watershed,
but to a lesser extent than in the upper watershed.

Understories in coniferous habitat in the B type stream reaches are comprised of Gray-leaved and
Scouler willow, Sitka alder, red-osier dogwood, Rocky Mountain maple, and western seviceberry.
In some areas that contain low numbers of conifers, these shrub species comprise the dominant
vegetation.

In the C type reaches of the lower watershed, sandbar willow and red-osier dogwood occur in the
moist riparian areas, while rose, snowberry, and spirea occur on the higher and drier terraces.
Other shrub species listed in Table 4 occur in lesser amounts.

Graminoids, such as beaked sedge, bulrush, and smooth brome are more prevalent in the lower C
type sub-reaches than in the upstream B type portions of the watershed, where forbs are more
prevalent.
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Five invasive species were identified in the riparian areas. The majority of these occurred in the
lower watershed. Common tansy and Canada thistle were the most prevalent. In addition, reed

canarygrass occurred throughout the lower watershed.

TABLE 4

Plant Species Observed in Pack River Riparian Areas

Common Name

Genus and species

Trees
Western redcedar Thuja plicata
Douglas-fir Pseudotsuga menziesii
Engelmann spruce Picea engelmannii
Western hemlock Tsuga heterophylla
Western white pine Pinus monticola
Ponderosa pine Pinus ponderosa
Grand fir Abies grandis
Black cottonwood Populus trichocarpa
Shrubs
Sorbus sitchensis

Mountain-ash

Pink spiraea Spiraea douglasii ssp.menziesii
Hawthorn Crataegus douglasii
Devil’s club Oplopanax horridus
Gray-leaved willow Salix
Salix exigua

Coyote (sandbar) willow

Scouler willow

Salix scouleriana

Sitka alder

Alnus sinuate

Mountain alder

Alnus incana

Red-osier dogwood

Cornus stolonifera

Rocky Mountain maple

Acer glabrum

Western serviceberry

Amelanchier alnifolia

Western yew

Taxus brevifolia

Black huckleberry

Vaccinium membranaceum

Common snowberry

Symphoricarpos albus

Rose Rosa sp. (woodsii, nutkana)
Black raspberry Rubus leucodermis
Thimbleberry Rubus parviflorus
Ribes hudsonianum

Northern blackcurrant

Twin-berry

Lonicera involucrata
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Graminoids
Beaked sedge Carex utriculata
Small-flowered bulrush Scirpus microcarpus
Bluejoint reedgrass Calamagrostis canadensis
Reed canarygrass Phalaris arundinacea
Smooth brome Bromus inermis
Forbs
Pearly-everlasting Anaphalis margaritacea
Fireweed Epilobium angustifolium
Common willow-herb Epilobium ciliatum
Twisted stalk Streptopus amplexifolius
Sweet-scented bedstraw Galium triflorum
Arrowleaf groundsel Senecio triangularis
Field mint Mentha arvense
Field horsetail Equisetum arvense
Bracken fern Pteridium aquilinum
Invasive species
Common tansy Tanacetum vulgare
Spotted knapweed Centaurea maculosa
Redtop Agrostis stolonifera
Lambs quarter Chenopodium album
Canada thistle Cirsium arvense

Vegetated areas along the greenline were classified into twenty three community types. Of these
community types, willow (including gray-leaf and sandbar willow types), western redcedar, and
Sitka alder dominated the riparian communities. Detailed descriptions of the three major
vegetation community types found on the Pack River are provided below from
(Hansen et al.,, 1995). Successional stage and stability ratings were also assigned by
interpretation from (Hansen et. al, 1995) or using professional judgement.

Western Redcedar Type

This type occurred mostly in the uppermost reaches, particularly in reaches A and B. It occurred
much less in reaches D and E.

According to (Hansen et al., 1995), there are three main western redcedar community types. The
western redcedar/devil’s club community type is the wettest type. The western redcedar/lady fern
community type, (lady fern) phase, and the western redcedar/oak fern community type occupy
drier wetland sites. Because the Pack River sites are relatively disturbed and typical wetland
forbs are not fully established, it was difficult to subdivide the community type further than
western redcedar.



October 8, 2003 -28- 023-1192.500

Western redcedar and western hemlock, either alone or as co-dominants, are the major tree
species in this type. Both species occur either alone or together along the Pack River. The
western redcedar type often supports large old growth trees. However, in the study area, the
majority of trees are quite young ranging from sapling to mid-pole size with few fully developed
trees.

Hansen et al., 1995) rates western redcedar as a species with medium erosion control potential
because it is moderate in these aspects in established stands: aggressive growth, persistent plant
structure, potential biomass, and/or soil binding root-rhizome-runner system. It is rated low in
potential for short term revegetation, because it demonstrates slow growth and reproduction and
poor cover. However, it is rated medium for long-term revegetation because it has fair growth,
cover, reproduction, and stand maintenance over the long-term.

It is important to recognize that though this type is considered a late seral vegetation community
type, on the Pack River the western redcedar occurs in young age classes, mostly as saplings and
poles. As a result, though this report categorizes the western redcedar type as late seral with a
high stability rating, it is presently functioning at a more limited level.

Sitka Alder Type

The Sitka alder type was prevalent in Reaches A and B, and less abundant in Reach C and the
upstream portion of Reach D. In many of the sub-reaches where it is established type, is being
gradually replaced by western redcedar. According to (Hansen et al., 1995), the Sitka alder
community occurs at mid to high elevations. It typically forms long narrow riparian or wetland
stringers along mountain streams but is also located on wet stream benches, overflow channels,
and hillside seeps. Sitka alder is well known as a colonizer of disturbed soils and is highly
resistant to flooding damage (Haeussler and Coates, 1986).

Cooper et al, 1991 considered wetlands dominated by the Sitka alder community to be long-lived
mid-seral communities. (Hansen et al., 1995) describes the Sitka alder community type as
characterized by a dense overstory of Sitka alder, with a diverse undergrowth of herbaceous
species or other shrubs. The conditions in the Pack River study area fit this description. The
community is characterized by relatively dense vegetation where it occurs.

Hansen et al., 1995) also describes the Sitka alder type as highly competitive and tending to
establish at mid to high elevations along sites that are continually scoured and flooded, with high
water tables, and following severe disturbance. Mueggler, 1965 found that broadcast burning
favored the Sitka alder type in the cedar-hemlock zone of northern Idaho. Frequency and cover
were increased on sites that had been repeatedly burned over a 30-year period. Thus, it this
community type would be expected in the upper reaches of the Pack River that were disturbed by
fire.

Willow Types

In general, the willow community type occurred in some form in almost all sub-reaches. The
majority of the identified willows were gray-leaved willow and Scouler’s willow in the upper
reaches and coyote (or sandbar) willow along the lower river. The first two species are mid-seral
type, while the latter is an early seral type. Willow communities occurred primarily in areas that
were disturbed. In Reaches A and B, where fire had been the major recent disturbance, gray-leaf
and/or Scouler’s willow occurred as a subdominant to the Sitka alder type. Gray-leaf willow
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dominated in Reach C and coyote (sandbar) willow was the characteristic community in reaches
D and E. These reaches are disturbed by erosion or flooding.

All willow types are rated by (Hansen et al., 1995) high for streambank erosion control potential
because the of aggressive growth habits, persistent plant structure, high potential biomass, and/or
good soil-binding root-rhizome-runner system in established stands. This type stabilizes soils
adjacent to streams and forms overhanging banks, enhancing fisheries quality Hansen et al.
1995).

The herbaceous understory of the willow type aids in filtering out sediments during high flows
contributing to the building of the streambanks. Hansen et al. (1995) also describes that the
various willow species sprout vigorously following fire, especially in wetter stands. Quick, hot
fires result in more willow sprouts than slower fires, which are potentially more damaging to the
willows.

441 ReachA

Western redcedar community types, with secondary occurrences of Sitka alder and gray-leaved
willow types dominated Reach A (Table 5a) All eight sub-reaches contained to some extent the
western redcedar community type. Western redcedar ranged from 88 percent (Reach 5) to 22
percent coverage (Reach 8). Sub- reaches 2, 3, 5, and 6 had the highest percent cover of the
western redcedar type, while reaches 7 and 8 had the lowest percentage of this type (42 and 22
percent, respectively). Sub-reaches 7 and 8 were dominated instead by the willow and Sitka alder
community types, respectively. The second dominant type in Reach A was the Sitka alder
community type with a range of 72 (Reach 8) to 11 percent (Reaches 1 and 2).

Sub-reaches 2 and 5 had the highest percentage of vegetation types in late seral stages (84 and 88
percent, respectively). These sub-reaches also had high stability ratings. Sub-reaches 7 and 8, in
contrast, had the lowest percentage of late seral vegetation (42 and 24 percent). These sub-
reaches also had the lowest stability ratings within Reach A.
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TABLE 5a

Riparian Vegetation Characteristics of Reach A

Sub-reach Community Typg or Dominant Percent_ Successional | Stability | Stability Pfgfem
Species Composition Status Class Index Seral

1 Sitka alder 11% E 7 0.77
1 Western redcedar 67% L 8 5.36
1 Boulder 6% L 10 0.6
1 Gray-leaf willow 16% E 7 1.12

1 Total 7.85 73
2 Sitka alder 11% E 7 0.77
2 Western redcedar 84% L 8 6.72
2 Gray-leaf willow 5% E 7 0.35

2 Total 7.84 84
3 Sitka alder 24% E 7 1.68
3 Western redcedar 76% L 8 6.08

3 Total 7.76 76
4 Western redcedar 60% L 8 4.8
4 Mesic forb 6% E 4 0.24
4 Sitka alder 34% E 7 2.38

4 Total 742 60
5 Western redcedar 88% L 8 7.04
5 Sitka alder 12% E 7 0.84

5 Total 7.88 88
6 Western redcedar 79% L 8 6.32
6 Sitka alder 21% E 7 147

6 Total 7.79 79
7 Western redcedar 42% L 8 3.36
7 Gray-leaf willow 46% E 7 3.22
7 Sitka alder 12% E 7 0.84

7 Total 7.42 42
8 Sitka alder 2% E 7 5.04
8 Western redcedar 22% L 8 1.76
8 Horsetail 4% E 3 0.12
8 Boulder 2% L 10 0.2

8 Total 7.12 24

44.2 ReachB

Vegetation in Reach B is transitioning from conifer to shrub types. It is dominated by western
redcedar, gray-leaved willow, and Sitka alder types (Table 5b).

Eight of the 13 sub-reaches in Reach B contained some extent the western redcedar community
type. Three sub-reaches (9, 10, and 14) near the upstream end of Reach B were dominated by the
Sitka alder type. Sub-reach 11 was dominated by a boulder/bedrock substrate. Four sub-reaches
(12, 15, 16, and 21) were dominated by willow type. Western redcedar was the dominant type for
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four other sub-reaches (13, 17, 18, and 19). Western redcedar was also a codominant with Sitka
alder in sub-reach 14. Sub-reach 20 was dominated by a water birch (Betulus occidentalis) type.

Sub-reaches 17, 18, 19 had the highest percentage that were in late seral vegetation stages (90,
100, and 93 percent, respectively. Sub-reaches 9, 12, and 15 had the lowest percentage of late
seral vegetation (18, 26, and 21 percent). Reach 11 had the highest stability rating because of the
prevalence of bedrock. Reach 15 had the lowest stability rating because of the mixture of
community types, and it was 10 percent barren.

TABLE 5b

Riparian community characteristics of Reach B

Percent
Community Type or Dominant Percent Successional |Stability | Stability | Late
Sub-reach Species Composition Status Class Index Seral
9 Sitka alder 62% E 7 4.34
9 Western redcedar 11% L 8 0.88
9 Boulder 7% L 10 0.7
9 Willow 20% E 7 14
9 Total 7.32 18
10 Sitka alder 37% E 7 2.59
Black cottonwood/Red-osier 19%
10 dogwood 0 L 8 1.52
10 Spruce 14% L 8 1.12
10 Willow 11% E 7 0.77
10 Mountain alder 14% L 8 1.12
10 Red-osier dogwood 5% E 7 0.4
10 Total 7.52 47
1 Boulder/Bedrock Wall 46% L 10 4.6
1 Willow 32% E 7 2.24
1 Red-osier dogwood 6% E 7 0.42
11 Sitka alder 6% E 7 0.42
11 Unclassified riparian type 7% E 6 0.42
11 Western redcedar 3% L 8 0.24
11 Total 8.34 49
12 Red-osier dogwood 22% E 7 1.54
12 Willow 36% E 7 2.52
12 Boulder/Mesic Forb 1% L 10 0.1
12 Sitka alder 16% E 7 112
12 Unclassified riparian type (late seral) 18% L 8 1.44
- 7%
Pseudotsuga menziesii/Cornus
12 stolonifera L 8 0.48
12 Total 7.2 26
13 Sitka alder 37% E 7 2.59
13 Willow 20% E 7 14
13 Western redcedar 43% L 8 3.44
13 Total 7.43 43
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Percent
Community Type or Dominant Percent Successional |Stability| Stability | Late
Sub-reach Species Composition Status Class Index Seral
14 Willow 21% E 7 1.47
14 Sitka alder 40% E 7 2.8
14 Western redcedar 39% L 8 3.12
14 Total 7.39 39
15 Willow 46% E 7 3.22
15 Sitka alderCT 15% E 7 1.05
4%
15 Mesic Forb E 4 0.16
15 Unclassified riparian type (late seral) 3% L 8 0.24
18%
15 Ponderosa pine/red-osier dogwood L 8 1.44
15 Barren 10% E 1 0.1
15 Spirea 2% E 6 0.12
2%
15 Upland Grass E 4 0.08
15 Total 6.41 21
16 Willow 54% E 7 3.78
31%
16 Ponderosa pine/red-osier dogwood L 8 2.48
5%
16 Mass Wasting/Barren/Mixed Shrubs E 3 0.15
16 Mesic Forb/Barren 10% E 3 0.3
16 Total 6.71 31
17 Western redcedar 90% L 8 7.2
17 Willow 10% E 7 0.7
17 Total 7.9 90
18 Willow 20% E 7 14
18 Western redcedar 55% L 8 4.4
18 Bedrock/Sparse Riparian Mix 25% L 10 2.5
18 Total 8.3 80
19 Willow 32% E 7 2.24
19 Western redcedar 54% L 8 4.32
19 Barren 6% E 1 0.06
19 Sitka alder 5% E 7 0.35
Sparse willow/Upland Tanacetum 3%
19 vulgare~Centaurea maculosa E 4 0.12
19 Total 7.09 54
20 Willow 29% E 7 2.03
20 Birch 45% L 8 36
20 Red-osier dogwood 4% E 7 0.28
20 Sitka alder 18% E 7 1.26
20 Unclassified riparian type 4% E 5 0.2
20 Total 7.37 45
21 Willow 44% E 7 3.08
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Percent

Community Type or Dominant Percent Successional |Stability| Stability | Late

Sub-reach Species Composition Status Class Index Seral
21 Birch % L 8 0.56
21 Western redcedar 23% L 8 1.84
21 Spirea 12% E 6 0.72
21 Unclassified riparian type 14% E 5 0.7

21 Total 6.9 30
443 ReachC

The vegetation transitioned between Reach B to Reach C from a mix of conifer and shrub types
to willow. This change to early seral species occurs where BB stream types transition to C or F
stream types. Only three of the nine sub-reaches of Reach C contained to any extent the western
redcedar community type, which did not dominate anywhere in this reach (Table 5c). Eight of
the nine sub-reaches were dominated by willow type. Only sub-reach 22 was dominated by Sitka
Alder type.

Sub-reach 25 had the highest percentage of vegetation types in late seral stages (14 %). Sub-
reaches 24, 26, 27, 28, and 30, had the lowest percentage of late seral vegetation (0 %). All sub-
reaches in Reach C had lower stability ratings than those found upstream in Reaches A and B.
Reach 22 had the highest stability rating because of the dominate Sitka alder community. Reach
24 had the lowest stability rating because of the large amount of upland community types.

TABLE 5c

Riparian community characteristics of Reach C

Sub-reach Community Type or Dominant Percent Successional |Stability | Stability Pfgfem
Species Composition Status Class Index Seral

22 Sitka alder 64% E 7 4.48
22 Unclassified riparian type 15% E 6 0.9
22 Spiraea 16% E 6 0.96
22 Western redcedar 5% L 8 0.4

22 Total 6.74 5
23 Willow 45% E 7 3.15
23 Barren 3% E 1 0.03
23 Sitka alder 17% E 7 1.19
23 Western redcedar 8% L 8 0.64
23 Spirea 27% E 6 1.62

23 Total 6.63 8
24 Sitka alder 16% E 7 1.12
24 Willow 44% E 7 3.08
24 Upland site 32% E 3 0.96
24 Unclassified riparian type 8% E 3 0.24

24 Total 5.4 0
25 Willow 59% E 7 413
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Sub-reach Community Type or Dominant Percent Successional |Stability | Stability PeLr;:teent
Species Composition Status Class Index Seral
Black cottonwood/red-osier 14%

25 dogwood L 8 1.12
25 Spirea 6% E 6 0.36
25 Unclassified riparian type 3% E 2 0.06
25 Unclassified riparian type % E 2 0.14
25 Red-osier dogwood 3% E 7 0.21
25 Sitka alder 8% E 7 0.56

25 Total 6.58 14
26 Willow 45% E 7 3.15
26 Alder 33% E 7 2.31
26 Unclassified riparian type 22% E 5 1.1

26 Total 6.56 0
27 Willow 55% E 7 3.85
27 Unclassified riparian type % E 3 0.21
27 Sitka alder 16% E 7 112
27 Upland site 22% E 3 0.66

27 Total 5.84 0
28 Spirea 10% E 6 0.6
28 Willow 78% E 7 5.46
28 Upland site 13% E 3 0.39

28 Total 6.45 0
29 Willow 49% E 7 3.43
29 Spirea 2% E 6 0.12
29 Willow 5% E 7 0.35
29 Western redcedar 4% L 8 0.32
29 Upland site 30% E 3 0.9
29 Sitka alder 10% E 7 0.7

29 Total 5.82 4
30 Spirea 8% E 6 0.48
30 Upland site 7% E 3 0.21
30 Sitka alder 10% E 7 0.7
30 Willow 5% E 7 5.25

30 Total 6.64 0

444 ReachD

Reach D contains the willow, western redcedar, and upland community types (Table 5d). Six of

the 9 sub-reaches in Reach D contained some amount of western redcedar community type, an
increase from Reach C. In sub-reach 31, western redcedar was a dominant vegetation type. In
addition, western redcedar was prevalent on the floodplain in the area just outside the greenline of
the channel. Since it is outside the greenline in this area, the western redcedar was not considered
the dominant type on the channel banks. Five of the 9 sub-reaches were dominated by willow
type. Upland types dominated the remaining three sub-reaches that were in late seral stages (34
%). Sub-reach 33 also had the highest stability rating as it had a secondary layer of dogwood
(Cornus) associated with the conifer and alder.
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Sub-reach 37 and 38 had the lowest percentage of late seral vegetation (0 %). Upland community
types and willow type dominated these sub-reaches. Sub-reach 37 also had the lowest stability
rating as it was characterized by a large amount of herbaceous upland community types.

TABLE 5d

Riparian community characteristics of Reach D

Sub-reach Community Typg or Dominant Percent_ Successional |Stability | Stability Pelz_rac‘:teent
Species Composition Status Class Index Seral

31 Willow 15% E 7 1.05
31 Upland site 27% E 3 0.81
31 Western redcedar 33% L 8 2.64
31 Sitka alder 25% E 7 175

31 Total 6.25 33
32 Spirea 3% E 6 0.18
32 Unclassified riparian type 10% E 6 0.6
32 Willow 65% E 7 455
32 Western redcedar 22% L 8 1.76

32 Total 7.09 8
33 Mountain alder 27% E 7 1.89
33 Western redcedar 30% L 8 2.4

Black cottonwood/red-osier 4%

33 dogwood L 8 0.32
33 Willow 39% E 7 2.73

33 Total 7.34 34
34 Willow 62% E 7 4.34
34 Upland site 20% E 3 06

18%

34 Blackcottonwood/red-osier dogwood L 8 1.44

34 Total 6.38 18
35 Spirea 14% E 6 0.84
35 Western redcedar 13% L 8 1.04
35 Willow 30% E 7 2.1
35 Upland site 43% E 3 1.29

35 Total 5.27 13
36 Spirea 7% E 6 0.42
36 Upland site 58% E 3 1.74
36 Western redcedar CT 12% L 8 0.96
36 Unclassified riparian type (late seral) 9% L 8 0.72
36 Willow 14% E 7 0.98

36 Total 4.82 21
37 Willow 34% E 7 2.38
37 Upland site 63% E 3 1.89
37 Mountain alder 3% E 7 0.21

37 Total 4.48 0
38 Willow 28% E 7 1.96
38 Willow (early) 30% E 6 18
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Sub-reach Community Type or Dominant Percent Successional |Stability | Stability P(Ie_r;:teent
Species Composition Status Class Index Seral

38 Residential 19% E 3 0.57
38 Mountain alder 8% E 7 0.56
38 Upland site 15% E 3 0.45

38 Total 5.34 0
39 Western redcedar 8% L 8 0.64
39 Mountain alder 25% E 7 1.75
39 Spirea 7% E 6 0.42
39 Unclassified riparian type 6% E 6 0.36
39 Upland site 21% E 3 0.63
39 Willow 33% E 7 2.31

39 Total 6.11 8

445 ReachE

Reach E was dominated by the willow community type, but also had high percentages of reed
canarygrass (Phalaris arundinacea) and upland community types within its sub-reaches (Table
5e). Two of the 13 sub-reaches contained to some extent the western redcedar community type; it
was a dominant vegetation type in sub-reach 40. Six of the 13 sub-reaches were dominated by
willow type. Two of the 13 sub-reaches were dominated by reed canarygrass type. Another two
of the 13 sub-reaches were dominated by upland community type. The remaining two sub-
reaches were dominated by a snowberry (Symphiocarpus alba) community type.

Sub-reach 40 had the highest percentage of late seral stages (44 %). Sub-reaches 44, 49, 50, and
52 had the lowest percentage of late seral vegetation (0 %). Upland and willow types dominated
these reaches. Sub-reach 40 had the highest stability rating because of the dominant presence of
western redcedar.

TABLE 5e

Riparian Community Characteristics of Reach E

Sub-reach Community Type or Dominant Percent Successional | Stability | Stability P(Ie_r;:teent
Species Composition Status Class Index Seral
40 Willow 28% E 7 1.96
40 Mountain alder 14% E 7 0.98
40 Snowberry 3% E 6 0.18
40 Western redcedar 44% L 8 3.52
40 Upland site 11% E 3 0.33
40 Total 6.97 44
41 Willow 53% E 7 3.71
41 Bulrush 8% L 6 0.48
41 Reed canarygrass 12% L 6 0.72
41 Hawthorne (douglasii) 8% L 9 0.72
41 Wood’s rose 5% E 6 0.3
41 Barren (Sand) 8% E 1 0.08




October 8, 2003 -37- 023-1192.500

Sub-reach Community Type or Dominant Percent Successional | Stability | Stability PT_r;:teent
Species Composition Status Class Index Seral

41 Sedge 6% NA NA NA

41 Total 6.01 28
42 Sedge 8% NA NA NA
42 Hawthorne (douglasii) 4% L 9 0.36
42 Mountain alder 271% E 7 1.89
42 Willow 23% E 7 161
42 Reed canarygrass 38% L 6 2.28

42 Total 6.14 42
43 Willow 33% E 7 2.31
43 Spirea 6% E 6 0.36
43 Sedge 12% NA NA NA
43 Reed canarygrass 8% L 6 0.48
43 Reed canarygrass 31% E 3 0.93
43 Upland site 6% E 3 0.18
43 Unclassified riparian type 4% E 7 0.28

43 Total 4.54 8
44 Willow(early) 6% E 6 0.36
44 Willow 46% E 7 3.22
44 Reed canarygrass 19% E 3 0.57
44 Upland site 29% E 3 0.87

44 Total 5.02 0
45 Snowberrry 28% E 6 1.68
45 Hawthorne (douglasii) 20% E 6 1.2
45 Reed canarygrass 21% L 6 1.26
45 Willow 20% E 6 12
45 Upland site 11% E 3 0.33

45 Total 5.67 21
46 Snowberry 76% E 6 4.56
46 Willow 13% E 7 0.91
46 Hawthorne (douglasii) 6% E 6 0.36
46 Western redcedar 5% L 8 0.4

46 Total 6.23 5
47 Willow (early) 21% E 6 1.26
47 Spirea 20% E 6 1.2
47 Reed canarygrass 9% L 6 0.54
47 Willow 50% E 7 3.5

47 Total 6.5 9
48 Willow 35% E 7 2.45

15%

48 Blackcottonwood/red-osier dogwood L 8 1.2
48 Snowberry 20% E 6 1.2
48 Smooth bromw 19% E 4 0.76
48 Hawthorne (douglasii) 11% E 6 0.66

48 Total 6.27 15
49 Woods rose 6% E 6 0.36
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Sub-reach Community Type or Dominant Percent Successional |Stability | Stability P(Ie_r;:teent
Species Composition Status Class Index Seral

49 Willow 45% E 7 3.15
49 Upland site 46% E 3 1.38
49 Hawthorne (douglasii) 3% E 6 0.18

49 Total 5.07 0
50 Willow 86% E 7 6.02
50 Hawthorne (douglasii) 8% E 0.48
50 Spruce 6% E 6 0.36

50 Total 6.86 0
51 Willow 52% E 7 3.64
51 Reed canarygrass 29% L 6 1.74
51 Sedge 14% NA NA NA
51 Willow (early) 5% E 6 0.3

51 Total 5.68 29
52 Willow 17% E 7 1.19
52 Sedge 33% NA NA NA
52 Upland site 42% E 3 1.26
52 Willow (early) 8% E 6 0.48

52 Total 2.93 0

45 Fish Habitat

Summaries of fish habitat characteristics and woody debris data are presented in this section.
Data is represented in Appendix F.

45.1 Reach A

Reach A contained ten instream habitat types. Fast moving types were more prevalent than slow
moving pool habitat. All sub-reaches contained some amount of slow habitat.

Sub-reaches 1 and 5 had the highest amount of pool area (58.2 and 60.9 percent. Sub-reaches 2,
6, and 8 had 20 to 23 percent pool area. Other sub-reaches had lesser amounts of pool area with
the lowest amount in sub-reaches 3, 4, and 7.

One hundred and twenty three pieces of aggregated wood and 67 single pieces were counted in
Reach A. There were 202 aggregate and 110 single pieces of wood per mile. Wood in Reach A
occurred primarily in the smallest size classes and was mostly in the oldest decay class.

452 ReachB

Ten instream fish habitat types occurred within Reach B and the dominant types were glide and
low gradient riffle. Slow moving pool habitat was largely absent from the reach. Seven sub-
reaches had no pool habitat. Slow habitat comprised 11.6 percent of the habitat area measured in
Reach B. Sub-reach 9 had the highest amount of pool area (57.9 percent). Sub-reaches 11 and 19
had 20 to 30 percent pool area. The remaining sub-reaches had little to no pool habitat.
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Eighty-two aggregate and 67 single pieces of woody debris were found in this reach. There were
82 aggregate and 67 single pieces of wood per mile. The most wood occurred in sub-reaches 12
through 16. Wood in Reach B occurred primarily in the smallest size classes and in the oldest
decay class.

453 ReachC

Eight different instream fish habitat types occurred in Reach C with glide and low gradient riffle
as the dominant types. Slow moving pool habitat was largely absent from the reach.

Four sub-reaches had no pool habitat and slow habitat comprised 9.2 percent of the habitat area.
Sub-reach 29 had the highest amount of pool area at 37.2 percent. The remaining sub-reaches
had minimal to no pool habitat.

Reach C had a low amount of aggregate and single wood; 122 pieces aggregate and 45 single
wood pieces were counted. There were 32 pieces of aggregated and 66 of single wood per mile.
Sub-reaches 27-29 had the most amount of wood. Wood was primarily in the smallest size
classes and in the oldest decay class.

454 ReachD

Reach D had six instream fish habitat types. The predominant types were fast habitat types,
including glide and low gradient riffle. Slow moving pool habitat was present in a low amount in
Reach D. Slow habitat comprised 17.3 percent of the habitat area, and three of the nine sub-
reaches had no pool habitat. Sub-reaches 31, 36, and 39 had the highest amount of pool area with
38.7 , 38.5, and 34.6 percent, respectively. Sub-reaches 34 and 35 had nearly 20 percent slow
habitat. Sub-reaches 32, 33, and 37 lacked of pool habitat completely.

Most of the wood in this reach occurred as aggregates. One hundred