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Sampling and Analysis Plan

As shown in Table 2-1, the 303(d) listed stream segments in the Flathead TMDL Planning are
listed as impaired for sediment. The 1996 impairment determination was based on limited data
and recent, available data were inconclusive regarding potential sediment related impairments.
As a result, a minimum of one site per stream segment was sampled for the following
parameters:

e Physical Habitat Parameters — Wolman pebble counts, Pfankuch Ratings, channel cross-
sections, longitudinal profile (slope)
e Biological Parameters — Macroinvertebrates

The sample sites are listed in Table 3-1 and shown in Figure 3-1. When possible, sampling sites
were located at historical Forest Service sites with existing Pfankuch information. For streams
lacking historical Pfankuch data, the sampling site was located at the mouth of the drainage.
Sites were located in Rosgen C Channel types with the expectation that these channel types are
most responsive to upstream impacts.

Forest Service protocols (Harrelson, 1994) were followed for the physical habitat measurements.
The stream reach for the assessment was established at ten times the stream width upstream from
the midpoint and ten times the stream width downstream from the midpoint. Additional detail on
establishing a reach is provided in the Stream Channel Reference Sites: An Illustrated Guide to
Field Technique (Harrelson, 1994). Physical surveys include channel cross-section
measurements, Pfankuch ratings, and Wolman pebble counts.

The Pfankuch Stream Channel Stability rating (Pfankuch, 1978) uses a qualitative visual
measurement with associated mathematical values to reflect stream conditions. The rating is
based on 15 catgeories: six related to the bottom of the stream channel (the part of the channel
covered by water yearlong), five related to the lower banks (covered by water only during spring
runoff), and four related to the upper banks (covered by water only during flood stages).
Acceptable Pfrankuch ratings have been refined based on their Rosgen stream classification
(Rosgen 1996).

Wolman pebble counts involved walking a transect in a riffle section from bankfull to bankfull
width. The field person placed one foot in front of the other and, without looking down, selected
a rock and measured the intermediate diameter of the rock. This information was recorded and
the procedure followed until a minimum of 100 rocks per transect were counted (Wolman,
1954).

Pfankuch ratings and Wolman pebble counts were completed at three sites in the stream reach
(upper limit, midpoint, and the lower limit). Channel cross-section measurements were
completed only at the midpoint. Elevation data was gathered every five feet in the center of the
bankfull width. This data was used to generate a longitudinal profile for each stream.
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EPA and FNFS staff collected macroinvertebrate samples in August 2003. Field staff kicked and
scrubbed a square meter area of the stream bottom substrate until 300 organisms were collected
in a D-frame net (1 mm mesh size). These protocols followed methods established by MT DEQ
(MT DEQ, 2003).
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Table 1.  Sample designations and locations. Sites are listed by drainage in upstream-to-downstream order. North, Middle, and South Forks of the Flathead
River drainage, August 2002 and August and September 2003.
Site Location Description Sampling Latitude/ Longitude Parameters
Date CS Pf LP W M
North Fork of the Flathead River
800 ft. above FS Rd
Whale Creek #2 4167, 07-17-03 45 85096/114.55266 XX X X
Whale Creek Above FSRA#1672  08-27-03  48.85988/114.54779 X
Upstream Site
Whale Creek Whale Creek giyggth Fork 08-27-03  48.85146/114.36242 X
2000 ft. above
Whale Creek #1 Moose Creek Rd 07-14-03 48.863.43/114.46546 X X X X
(#1671)
Efgeﬁ"eadow AtNorth Fork Road ~ 08-27-03  48.80707/114.34727 X
Red Meadow Approx. 3 miles u.s.
Red Meadow Creek of ES Rd #115 07-08-03 48.80874/114.43084 X X X X
South ForkRed 1000 ft. us. of North 575,03 48 80430/114.34601 X X X X
Meadow Fork Road
North Fork Coal Above Bridge on FS
Creek Rd #317 to S Fork 08-27-03 48.69178/114.37678 X
North Fork Coal 1 mile along FS Rd
North Fork Coal Creek  Creek #1 #317b 10-01-03 48.70605/ 114.45939 XX XX
North Fork Coal Approx. 4 miles e
Creek #2 along FS Rd #317b 10-07-03 48.69165/114.39179 X X X X
South Fork Coal ~ Above Bridge on FS 08-27-03
(macro) / 48.67474/114.40942 X X X X X
Creek #1 Rd #317
09-15-03
South Fork Coal Creek Upstream of FS
South Fork Coal  boundary w/state 4q 53 03 4g,68306/114.36524 X X X X

Creek#2

lands
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Site Location Description Sampling Latitude/ Longitude Parameters
Date CS Pf LP W M
Coal Creek At Deadhorse Bridge  08-27-03 X
2000’ Above 10-07-03 48.67383/114.32448 X X X
Coal Creek #1* Deadhorse Bridge
Coal Creek
Coal Creek At North Fork Road ~ 08-27-03 48.68819/114.19916 X
Approx. 1000’ above
| k #2 10-15- X X X
Coal Cree Rd #317 0-1503 g 66157/114.24334
Middle Fork of the Flathead River
Morrison Creek Morrison Creek - Mile past Trail ?Jé-lzy)es-?c% 48.21572/113.29020 X X X X
#154 on Rd #569 ' '
(macro)
Challenge Creek Challenge Creek Near Campground 08-26-03 48.23018/113.33150 X
100 ftd.s. of
Granite Creek Tumbler Crk 09-10-03 48.22313/113.33156 X
. confluence
Granite Creek 100 ft d.s.
Granite Creek Challenge/Dodge 07-16-03 48.22660/113.33263 X X X
Confluence
Skyland Creek Skyland Creek ~ AAboveconfluence 4455 05 452929 /113.3890 X
with Bear Creek
South Fork of the Flathead River
. Above confluence
Sullivan Creek Sullivan Creek it Conner Creek 982292 47,9756/ 113 6687 XX X
Sullivan Creek Below Quintonkian 08-22-02 48.0278 / 113.7052 X X X

ue|d sisAjeuy pue Bulidwes

D Xlpuaddy
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Biological Reports

Three biological reports on the Sullivan and Skyland Creek and the Flathead River drainage are
included in this section.
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A Biological Assessment of Sites on Sullivan and Skyland Creeks:
Flathead County, Montana
Project TMDL-CO08

August 2002

A report to

The Montana Department of Environmental Quality
Helena, Montana

by

Wease Bollman
Rhithron Associates, Inc.
Missoula, Montana

May 2003
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INTRODUCTION

Aquatic invertebrates are aptly applied to bioassessment since they are known to be
important indicators of stream ecosystem health (Hynes 1970). Long lives, complex life cycles
and limited mobility mean that there is ample time for the benthic community to respond to
cumulative effects of environmental perturbations.

This report summarizes data collected in August 2002 from two sites on Sullivan Creek
and one site on Skyland Creek in Flathead County, Montana. These study sites lie within the
Canadian Rockies ecoregion (Woods et al. 1999).

A multimetric approach to bioassessment such as the one applied in this study uses
attributes of the assemblage in an integrated way to measure biotic health. A stream with good
biotic health is “...a balanced, integrated, adaptive system having the full range of elements
and processes that are expected in the region’s natural environment...” (Karr and Chu 1999).
The approach designed by Plafkin et al. (1989) and adapted for use in the State of Montana has
been defined as “... an array of measures or metrics that individually provide information on
diverse biological attributes, and when integrated, provide an overall indication of biological
condition.” (Barbour et al. 1995). Community attributes that can contribute meaningfully to
interpretation of benthic data include assemblage structure, sensitivity of community members
to stress or pollution, and functional traits. Each metric component contributes an
independent measure of the biotic integrity of a stream site; combining the components into a
total score reduces variance and increases precision of the assessment (Fore et al. 1996).
Effectiveness of the integrated metrics depends on the applicability of the underlying model,
which rests on a foundation of three essential elements (Bollman 1998a). The first of these is
an appropriate stratification or classification of stream sites, typically, by ecoregion. Second,
metrics must be selected based upon their ability to accurately express biological condition.
Third, an adequate assessment of habitat conditions at each site to be studied enhances the
interpretation of metric outcomes.

Implicit in the multimetric method and its associated habitat assessment is an
assumption of correlative relationships between habitat measures and the biotic metrics, in the
absence of water quality impairment. These relationships may vary regionally, requiring an
examination of habitat assessment elements and biotic metrics and a test of the presumed
relationship between them. Bollman (1998a) has recently studied the assemblages of the
Montana Valleys and Foothill Prairies ecoregion, and has recommended a battery of metrics
applicable to the montane ecoregions of western Montana. This metric battery has been shown
to be sensitive to impairment, related to measures of habitat integrity, and consistent over
replicated samples.

METHODS

Samples were collected in August 2002 by Montana DEQ and US Environmental
Protection Agency personnel. Sample designations and site locations are indicated in Table 1la.
The site selection and sampling method employed were those recommended in the Montana
Department of Environmental Quality (DEQ) Standard Operating Procedures for Aquatic
Macroinvertebrate Sampling (Bukantis 1998). The “traveling kick” collection procedure was
employed for the samples; duration and length for only two of the samples was provided and
are indicated in Table 1b. Aquatic invertebrate samples were delivered to Rhithron Associates,
Inc., Missoula, Montana, for laboratory and data analyses.

In the laboratory, the Montana DEQ-recommended sorting method was used to obtain
subsamples of at least 300 organisms from each sample, when possible. Organisms were
identified to the lowest possible taxonomic levels consistent with Montana DEQ protocols.
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Table 1la. Sample designations and locations. Sites are listed by drainage in upstream-to-
downstream order. Sullivan and Skyland Creeks, August 2002.

Site Station ID Activity ID Location Description Latitude/ Longitude

SUL1 | CO8SULLCO1 02-C200-M Sullivan Creek above 47°0’58.536”/113°0’40.122”
confluence with Conner

Creek

SUL2 | CO8SULLCO2 02-C201-M Sullivan Creek below 48°0’1.668”7/113°042.312”
Quintonkian

SKY CO8SKYLCO1 02-C202-M Skyland Creek above 48°0°17.574”/113°023.34”
confluence with Bear
Creek

Table 1b. Sample collection procedure, duration, and length. Sullivan and Skyland Creeks,

August 2002.
Site Sampling Collection Duration Length
Date Procedure
SUL1 8-22-02 KICK Not recorded Not recorded
SUL2 8-22-02 KICK 2 MINUTES 40 FEET
SKY 8-23-02 KICK 1:21 MINUTES 20 FEET

To assess aquatic invertebrate communities in this study, a multimetric index
developed in previous work for streams of western Montana ecoregions (Bollman 1998a) was
used. Multimetric indices result in a single numeric score, which integrates the values of
several individual indicators of biologic health. Each metric used in this index was tested for its
response or sensitivity to varying degrees of human influence. Correlations have been
demonstrated between the metrics and various symptoms of human-caused impairment as
expressed in water quality parameters or instream, streambank and stream reach morphologic
features. Metrics were screened to minimize variability over natural environmental gradients,
such as site elevation or sampling season, which might confound interpretation of results
(Bollman 1998a). The multimetric index used in this report incorporates multiple attributes of
the sampled assemblage into an integrated score that accurately describes the benthic
community of each site in terms of its biologic integrity. In addition to the metrics comprising
the index, other metrics shown to be applicable to biomonitoring in other regions (Kleindl 1995,
Patterson 1996, Rossano 1995) were used for descriptive interpretation of results. These
metrics include the number of “clinger” taxa, long-lived taxa richness, the percent of predatory
organisms, and others. They are not included in the integrated bioassessment score, however,
since their performance in western Montana ecoregions is unknown. However, the relationship
of these metrics to habitat conditions is intuitive and reasonable.

The six metrics comprising the bioassessment index used in this study were selected
because, both individually and as an integrated metric battery, they are robust at
distinguishing impaired sites from relatively unimpaired sites (Bollman 1998a). In addition,
they are relevant to the kinds of impacts that are present in Sullivan and Skyland Creeks. They
have been demonstrated to be more variable with anthropogenic disturbance than with natural
environmental gradients (Bollman 1998a). Each of the six metrics developed and tested for
western Montana ecoregions is described below.

1. Ephemeroptera (mayfly) taxa richness. The number of mayfly taxa declines
as water quality diminishes. Impairments to water quality which have been demonstrated
to adversely affect the ability of mayflies to flourish include elevated water temperatures,
heavy metal contamination, increased turbidity, low or high pH, elevated specific
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conductance and toxic chemicals. Few mayfly species are able to tolerate certain
disturbances to instream habitat, such as excessive sediment deposition.

2. Plecoptera (stonefly) taxa richness. Stoneflies are particularly susceptible to
impairments that affect a stream on a reach-level scale, such as loss of riparian canopy,
streambank instability, channelization, and alteration of morphological features such as
pool frequency and function, riffle development and sinuosity. Just as all benthic
organisms, they are also susceptible to smaller scale habitat loss, such as by sediment
deposition, loss of interstitial spaces between substrate particles, or unstable substrate.

3. Trichoptera (caddisfly) taxa richness. Caddisfly taxa richness has been shown
to decline when sediment deposition affects their habitat. In addition, the presence of
certain case-building caddisflies can indicate good retention of woody debris and lack of
scouring flow conditions.

4. Number of sensitive taxa. Sensitive taxa are generally the first to disappear as
anthropogenic disturbances increase. The list of sensitive taxa used here includes
organisms sensitive to a wide range of disturbances, including warmer water temperatures,
organic or nutrient pollution, toxic pollution, sediment deposition, substrate instability and
others. Unimpaired streams of western Montana typically support at least four sensitive
taxa (Bollman 1998a).

5. Percent filter feeders. Filter-feeding organisms are a diverse group; they
capture small particles of organic matter, or organically enriched sediment material, from
the water column by means of a variety of adaptations, such as silken nets or hairy
appendages. In forested montane streams, filterers are expected to occur in insignificant
numbers. Their abundance increases when canopy cover is lost and when water
temperatures increase and the accompanying growth of filamentous algae occurs. Some
filtering organisms, specifically the Arctopsychid caddisflies (Arctopsyche spp. and
Parapsyche spp.) build silken nets with large mesh sizes that capture small organisms such
as chironomids and early-instar mayflies. Here they are considered predators, and, in this
study, their abundance does not contribute to the percent filter feeders metric.

6. Percent tolerant taxa. Tolerant taxa are ubiquitous in stream sites, but when
disturbance increases, their abundance increases proportionately. The list of taxa used
here includes organisms tolerant of a wide range of disturbances, including warmer water
temperatures, organic or nutrient pollution, toxic pollution, sediment deposition, substrate
instability and others.

Scoring criteria for each of the six metrics are presented in Table 2. Metrics differ in
their possible value ranges as well as in the direction the values move as biological conditions
change. For example, Ephemeroptera richness values may range from zero to ten taxa or
higher. Larger values generally indicate favorable biotic conditions. On the other hand, the
percent filterers metric may range from 0% to 100%; in this case, larger values are negative
indicators of biotic health. To facilitate scoring, therefore, metric values were transformed into
a single scale. The range of each metric has been divided into four parts and assigned a point
score between zero and three. A score of three indicates a metric value similar to one
characteristic of a non-impaired condition. A score of zero indicates strong deviation from non-
impaired condition and suggests severe degradation of biotic health. Scores for each metric
were summed to give an overall score, the total bioassessment score, for each site in each
sampling event. These scores were expressed as the percent of the maximum possible score,
which is 18 for this metric battery.

The total bioassessment score for each site was expressed in terms of use-support.
Criteria for use-support designations were developed by Montana DEQ and are presented in
Table 3a. Scores were also translated into impairment classifications according to criteria
outlined in Table 3b.
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Table 2. Metrics and scoring criteria for bioassessment of streams of western Montana
ecoregions (Bollman 1998a).

Score

Metric 3 2 1 0
Ephemeroptera taxa richness >5 5-4 3-2 <2
Plecoptera taxa richness >3 3-2 1 0
Trichoptera taxa richness >4 4-3 2 <2
Sensitive taxa richness >3 3-2 1 0
Percent filterers 0-5 5.01 - 10 10.01 - 25 > 25
Percent tolerant taxa 0-5 5.01 - 10 10.01 - 35 > 35

Table 3a. Criteria for the assignment of use-support classifications / standards violation
thresholds (Bukantis 1998).

% Comparability to reference Use support

>75 Full support--standards not violated

25-75 Partial support--moderate impairment--
standards violated

<25 Non-support--severe impairment--standards
violated

Table 3b. Criteria for the assignment of impairment classifications (Plafkin et al. 1989).

% Comparability to reference Classification

> 83 nonimpaired

54-79 slightly impaired
21-50 moderately impaired
<17 severely impaired

In this report, certain other metrics were used as descriptors of the benthic community
response to habitat or water quality but were not incorporated into the bioassessment metric
battery, either because they have not yet been tested for reliability in streams of western
Montana, or because results of such testing did not show them to be robust at distinguishing
impairment, or because they did not meet other requirements for inclusion in the metric
battery. These metrics and their use in predicting the causes of impairment or in describing its
effects on the biotic community are described below.

¢ The modified biotic index. This metric is an adaptation of the Hilsenhoff Biotic Index
(HBI, Hilsenhoff 1987), which was originally designed to indicate organic enrichment of
waters. Values of this metric are lowest in least impacted conditions. Taxa tolerant to
saprobic conditions are also generally tolerant of warm water, fine sediment and heavy
filamentous algae growth (Bollman 1998b). Loss of canopy cover is often a contributor
to higher biotic index values. The taxa values used in this report are modified to reflect
habitat and water quality conditions in Montana (Bukantis 1998). Ordination studies of
the benthic fauna of Montana’s foothill prairie streams showed that there is a
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correlation between modified biotic index values and water temperature, substrate
embeddedness, and fine sediment (Bollman 1998a). In a study of reference streams, the
average value of the modified biotic index in least-impaired streams of western Montana
was 2.5 (Wisseman 1992).

e Taxa richness. This metric is a simple count of the number of unique taxa present in a
sample. Average taxa richness in samples from reference streams in western Montana
was 28 (Wisseman 1992). Taxa richness is an expression of biodiversity, and generally
decreases with degraded habitat or diminished water quality. However, taxa richness
may show a paradoxical increase when mild nutrient enrichment occurs in previously
oligotrophic waters, so this metric must be interpreted with caution.

e Percent predators. Aquatic invertebrate predators depend on a reliable source of
invertebrate prey, and their abundance provides a measure of the trophic complexity
supported by a site. Less disturbed sites have more plentiful habitat niches to support
diverse prey species, which in turn support abundant predator species.

e Number of “clinger” taxa. So-called “clinger” taxa have physical adaptations that allow
them to cling to smooth substrates in rapidly flowing water. Aquatic invertebrate
“clingers” are sensitive to fine sediments that fill interstices between substrate particles
and eliminate habitat complexity. Animals that occupy the hyporheic zones are
included in this group of taxa. Expected “clinger” taxa richness in unimpaired streams
of western Montana is at least 14 (Bollman 1998b).

e Number of long-lived taxa. Long-lived or semivoltine taxa require more than a year to
completely develop, and their numbers decline when habitat and/or water quality
conditions are unstable. They may completely disappear if channels are dewatered or if
there are periodic water temperature elevations or other interruptions to their life
cycles. Western Montana streams with stable habitat conditions are expected to support
six or more long-lived taxa (Bollman 1998b).

RESULTS
Habitat Assessment

Table 4 shows the habitat parameters evaluated, parameter scores and overall habitat
evaluations for the study sites. Overall habitat conditions received positive evaluations; all sites
studied were categorized as optimal.

At the upper site on Sullivan Creek (SUL1), assessment of the instream habitat
parameters suggested that benthic substrates were somewhat less diverse than expected,
although no appreciable sediment deposition or embeddedness was noted. Flow conditions
were judged sub-optimal. Streambank stability and vegetation appeared sub-optimal, and the
riparian zone width was mildly abbreviated.

At the lower site on Sullivan Creek (SUL2), some sediment deposition was reported, and
benthic substrate diversity was somewhat depressed. Sub-optimal flow conditions were noted
here. Streambank stability was judged marginal on one side of the channel and sub-optimal on
the other side; some disruption of vegetative protection was appraised. Riparian zone width
appeared to be somewhat foreshortened.

Benthic substrates were mildly embedded, and sediment deposition was noted in the
evaluated reach of Skyland Creek (SKY). Substrates were less diverse than expected.
Streambanks were judged stable, although some disruption of vegetation was reported, and
some erosion potential was reported relative to higher floodplain terraces. On one side of the
channel, mild abbreviation of the riparian zone was noted.
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Table 4. Stream and riparian habitat assessment. All 3 sites were assessed based upon criteria
developed by Montana DEQ for streams with riffle/run prevalence. Site locations are given in
Table la. Sullivan and Skyland Creeks, August 2002.

Max. possible

score Parameter SUL1 SUL?2 SKY
10 Riffle 10 10 9
development
10 Benthic substrate 8 8 8
20 Embeddedness 20 20 15
20 Channel 20 20 20
alteration
20 Sediment 20 15 15
deposition
20 Channel flow 14 14 19
status
20 Bank stability 8/6 5/3 9/9
20 Bank vegetation 8/6 8/ 7 8/6
20 Vegetated zone 8/8 8/6 8/9
160 Total 136 124 135
Percent of 85% 78% 84%
maximum

CONDITION* OPTIMAL OPTIMAL OPTIMAL

Condition categories: Optimal > 80% of maximum score; Sub-optimal 75 - 56%; Marginal 49 - 29%; Poor <23%.
(Plafkin et al. 1989).

Bioassessment

Table S itemizes each contributing metric and shows individual metric scores for each
site. Tables 3a and 3b above show criteria for use-support categories (Bukantis 1998) and
impairment classifications (Plafkin et al. 1989) recommended by Montana DEQ.

When this bioassessment method is applied to these data, resulting scores suggest that
all 3 evaluated sites fully supported designated uses, and were essentially unimpaired
biologically. Invertebrate assemblages, metric performances, and scoring were remarkably
similar among the sites studied.

Aquatic invertebrate communities

Interpretations of biotic integrity in this report are made without reference to results of
habitat assessments, or any other information about the sites or watersheds that may have
accompanied the invertebrate samples. Interpretations are based entirely on: the taxonomic
and functional composition of the sampled invertebrate assemblages; the sensitivities,
tolerances, physiology, and habitus information for individual taxa gleaned from the writer’s
research; the published literature, and other expert sources; and on the performance of
bioassessment metrics, described earlier in the report, which have been demonstrated to be
useful tools for interpreting potential implications of benthic invertebrate assemblage
composition.

High mayfly taxa richness (8) and a low biotic index value (1.27) suggest that water
quality at the upper site on Sullivan Creek (SUL1) was unimpaired by nutrients or other
pollutants. The site supported 6 cold-stenotherm taxa; cold, clean water appears to have been
the rule here. Tolerant organisms composed a larger-than-expected proportion of the sampled
animals, but a single taxon comprised the tolerant class at the site. This was the frequently-
collected mayfly Baetis tricaudatus. The designation of this animal as “tolerant” may be
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Table 5. Metric values, scores, and bioassessments for 3 sites on Sullivan and Skyland
Creeks, August 2002. Site locations are given in Table la.

SITES
SUL1 SUL2 SKY
METRICS METRIC VALUES
Ephemeroptera richness 8 8 7
Plecoptera richness 4 S 4
Trichoptera richness ) 6 7
Number of sensitive taxa 7 6 4
Percent filterers 0 0 0

Percent tolerant taxa 17.68 11.74 25.14
METRIC SCORES

Ephemeroptera richness 3 3 3
Plecoptera richness 3 3 3
Trichoptera richness 3 3 3
Number of sensitive taxa 3 3 3
Percent filterers 3 3 3
Percent tolerant taxa 1 1 1
TOTAL SCORE 16 16 16
(max.=18)

PERCENT OF MAX. 89% 89% 89%
Impairment NON NON NON
classification*

USE SUPPORT FULL FULL FULL

t Use support designations: See Table 3a.
* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired,
(SEV) severely impaired. See Table 3b.

questionable; arguably, in this case ubiquity has been confused with tolerance.

Fourteen “clinger” taxa were among the sampled assemblage, and 5 caddisfly taxa were
present. These findings suggest that fine sediment deposition did not substantially limit hard
substrate habitats. The overall taxa richness (24) seems low, but probably within expectations
for a small montane stream. No fewer than 6 predator taxa were present at the site, suggesting
that instream habitats were varied and available. Reach-scale habitat features, such as
riparian zone function, streambank stability, and natural channel morphology were likely
intact; four stonefly taxa were collected, and the richness of this insect order may be associated
with large-scale habitat integrity. Among the stoneflies present at the site were the sensitive
perlodids Kogotus sp. and Megarcys sp. Long-lived taxa were notably scarce; only 2 taxa were
collected, and each was represented by but a single individual. Surface flow may be seasonal at
this site. All expected functional components of an intact montane assemblage were present in
the sample, but shredders were not as abundant as expected. This may be due to limited
riparian inputs of large organic debris or to hydrologic conditions unfavorable for the retention
of this material.

Cold water of excellent quality appears to have persisted downstream; at the lower site
on Sullivan Creek (SUL2); a low biotic index value (1.32) complemented high mayfly taxa
richness (8). Among the 5 cold-stenotherm taxa collected here were the mayfly Drunella doddsi,
and caddisflies in the Rhyacophila Iranda Group. Baetis tricaudatus was the sole “tolerant”
taxon collected.

Stony benthic substrate habitats do not appear to have been compromised by fine
sediment deposition, since 6 caddisfly taxa and 16 “clinger” taxa were supported at the site.
Other instream habitats were probably diverse and undisturbed; this hypothesis is supported
by the fact that no fewer than 10 predator taxa were present in the sample. Twenty-eight taxa
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occurred in the sampled assemblage, a number that seems low, but is probably consistent with
a small montane stream in good condition. Five stonefly taxa were collected, suggesting that
reach-scale habitat features were not deficient. The site supported only a single semivoltine
taxon, which could be related to a seasonal diminishment of surface flow. The functional
composition of the assemblage was composed of all expected contributors, but similar to the
upper site, this reach supported fewer shredders than expected. Lack of riparian inputs or
unfavorable hydrologic conditions may explain the poor representation of this group.

High mayfly taxa richness (7) and a low biotic index value (2.47) are evidence for
unpolluted water at the site on Skyland Creek (SKY). Five cold-stenotherm taxa were present
here, including the dipteran Glutops sp., and the stonefly Yoraperla sp. Cold water
temperatures are indicated by these faunal elements. The (perhaps) unfairly maligned mayfly
Baetis tricaudatus composed the “tolerant” class of organisms at the site.

Fine sediment deposition did not substantially impair substrate habitats, since 13
“clinger” taxa were collected, as well as 7 caddisfly taxa, including at least 5 species in the
genus Rhyacophila. The total number of taxa (29) in the assemblage was within expected limits
for a small montane system; ten of these taxa were predators. These findings suggest that
instream habitats were diverse and available. No long-lived taxa appeared in the sampled
assemblage, suggesting that surface flow may not persist year-round at this site. The site
supported at least 4 species of stoneflies, which could indicate that reach-scale features such
as streambanks, riparian zones, and channel morphology were basically functional. The
functional composition of the assemblage included all expected groups in appropriate
proportions.

CONCLUSION
e All 3 of the sites appraised in this study supported sensitive assemblages of

invertebrates, suggesting excellent water quality and good instream and reach-scale
habitat. Diversity appeared to be appropriate for small montane watersheds. The
scarcity of long-lived taxa at these sites could imply seasonal diminishment of surface
flow. Figure 1 plots bioassessment scores against habitat assessment scores. Symbols
representing the 3 sites fall into the area of the graph that suggests both excellent water
quality and good habitat conditions.

Figure 1. Total bioassessment scores plotted against habitat assessment scores for sites on
Sullivan and Skyland Creeks, August 2002. (After Barbour and Stribling 1991).
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INTRODUCTION

Aquatic invertebrates are aptly applied to bioassessment since they are known to be
important indicators of stream ecosystem health (Hynes 1970). Long lives, complex life cycles
and limited mobility mean that there is ample time for the benthic community to respond to
cumulative effects of environmental perturbations.

This report summarizes data collected in August and September 2003 from sites on the
North and Middle Forks of the Flathead River drainage in Flathead County, Montana. Aquatic
invertebrate assemblages were sampled by personnel of the U.S. EPA Region 8. All of the study
sites lie within the Northern Rockies ecoregion (Woods et al. 1999).

A multimetric approach to bioassessment such as the one applied in this study uses
attributes of the assemblage in an integrated way to measure biotic health. A stream with good
biotic health is “...a balanced, integrated, adaptive system having the full range of elements
and processes that are expected in the region’s natural environment...” (Karr and Chu 1999).
The approach designed by Plafkin et al. (1989) and adapted for use in the State of Montana has
been defined as “... an array of measures or metrics that individually provide information on
diverse biological attributes, and when integrated, provide an overall indication of biological
condition” (Barbour et al. 1995). Community attributes that can contribute meaningfully to
interpretation of benthic data include assemblage structure, sensitivity of community members
to stress or pollution, and functional traits. Each metric component contributes an
independent measure of the biotic integrity of a stream site; combining the components into a
total score reduces variance and increases precision of the assessment (Fore et al. 1996).
Effectiveness of the integrated metrics depends on the applicability of the underlying model,
which rests on a foundation of three essential elements (Bollman 1998a). The first of these is
an appropriate stratification or classification of stream sites, typically, by ecoregion. Second,
metrics must be selected based upon their ability to accurately express biological condition.
Third, an adequate assessment of habitat conditions at each site to be studied enhances the
interpretation of metric outcomes.

Implicit in the multimetric method and its associated habitat assessment is an
assumption of correlative relationships between habitat measures and the biotic metrics, in the
absence of water quality impairment. These relationships may vary regionally, requiring an
examination of habitat assessment elements and biotic metrics and a test of the presumed
relationship between them. Bollman (1998a) has studied the assemblages of the Montana
Valleys and Foothill Prairies ecoregion and has recommended a battery of metrics applicable to
the montane ecoregions of western Montana. This metric battery has been shown to be
sensitive to impairment, related to measures of habitat integrity, and consistent over replicated
samples.

METHODS

Samples were collected in August and September 2003 by U.S. EPA personnel. Sample
designations and site locations are indicated in Table 1. The site selection and sampling
method employed were those recommended in the MT DEQ Standard Operating Procedures for
Aquatic Macroinvertebrate Sampling (Bukantis 1998). Aquatic invertebrate samples were
delivered to Rhithron Associates, Inc., Missoula, Montana, for laboratory and data analyses.

In the laboratory, the MT DEQ-recommended sorting method was used to obtain
subsamples of at least 300 organisms from each sample, when possible. Organisms were
identified to the lowest possible taxonomic levels consistent with MT DEQ protocols.
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Table 1. Sample designations and locations. Sites are listed by drainage in upstream-to-downstream order. North and Middle Forks

of the Flathead River drainage, August and Septemebr 2003.

@

N
S

Site

Sampling Date

Station ID

Activity ID Location Description

Latitude/ Longitude

Kick
Length / Duration

North Fork of the Flathead River

WHALO2 08-27-03 CO6WHALCO2 03-0930-M WHALE CREEK UPPER 48.85988/114.54779 50 FEET/7 MIN
WHALO1 08-27-03 CO6WHALCO1 03-0929-M  WHALE CREEK @ NORTH FORK BRIDGE 48.85146/114.36242 100 FEET/7:30 MIN
RDM 08-27-03 CO6RDMECO1 03-0931-M RED MEADOW CREEK 48.80707/114.34727 150 FEET/10 MIN
COLN 08-27-03 CO6COLNCO1  03-0935-M  NORTH FORK COAL CREEK 48.69178/114.37678 125 FEET/12:45 MIN
COLS 08-27-03 CO6COLSCO1  03-0934-M  SOUTH FORK COAL CREEK 48.67474/114.40942 100 FEET/15 MIN
COALO1 08-27-03 CO6COALCO1  03-0933-M  COAL CREEK @ DEADHORSE 48.67480/114.31652 200 FEET/10 MIN
COALO2 08-27-03 CO6COALCO2  03-0932-M  COAL CREEK ON NORTH FORK ROAD 48.68819/114.19916 200/10:30 MIN
Middle Fork of the Flathead River
MORS 08-26-03 CO7MORSCO1 03-0927-M  MORRISON CREEK 48.21572/113.29020 100 FEET/ 14 MIN
CHLG 08-26-03 CO7CHLGCO1 03-0928-M CHALLENGE CREEK 48.23018/113.33150 150 FEET/15 MIN
GRNT 09-10-03 CO7GRNTCO2 03-0937-M  GRANITE CREEK 48.22313/113.33156 70 FEET/15:27 MIN
OLE 09-29-03 CO70LECO1 03-0936-M  OLE CREEK 48.28003/113.59547 70FEET/14 MIN
24
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To assess aquatic invertebrate communities in this study, a multimetric index
developed in previous work for streams of western Montana ecoregions (Bollman 1998a) was
used. Multimetric indices result in a single numeric score, which integrates the values of
several individual indicators of biologic health. Each metric used in this index was tested for its
response or sensitivity to varying degrees of human influence. Correlations have been
demonstrated between the metrics and various symptoms of human-caused impairment as
expressed in water quality parameters or instream, streambank, and stream reach morphologic
features. Metrics were screened to minimize variability over natural environmental gradients,
such as site elevation or sampling season, which might confound interpretation of results
(Bollman 1998a). The multimetric index used in this report incorporates multiple attributes of
the sampled assemblage into an integrated score that accurately describes the benthic
community of each site in terms of its biologic integrity. In addition to the metrics comprising
the index, other metrics shown to be applicable to biomonitoring in other regions (Kleindl 1995,
Patterson 1996, Rossano 1995) were used for descriptive interpretation of results. These
metrics include the number of “clinger” taxa, long-lived taxa richness, the percent of predatory
organisms, and others. They are not included in the integrated bioassessment score, however,
since their performance in western Montana ecoregions is unknown. However, the relationship
of these metrics to habitat conditions is intuitive and reasonable.

The six metrics comprising the bioassessment index used in this study were selected
because, both individually and as an integrated metric battery, they are robust at
distinguishing impaired sites from relatively unimpaired sites (Bollman 1998a). In addition,
they are relevant to the kinds of impacts that are present in the Flathead River basin. They
have been demonstrated to be more variable with anthropogenic disturbance than with natural
environmental gradients (Bollman 1998a). Each of the six metrics developed and tested for
western Montana ecoregions is described below.

1. Ephemeroptera (mayfly) taxa richness. The number of mayfly taxa declines
as water quality diminishes. Impairments to water quality which have been demonstrated
to adversely affect the ability of mayflies to flourish include elevated water temperatures,
heavy metal contamination, increased turbidity, low or high pH, elevated specific
conductance and toxic chemicals. Few mayfly species are able to tolerate certain
disturbances to instream habitat, such as excessive sediment deposition.

2. Plecoptera (stonefly) taxa richness. Stoneflies are particularly susceptible to
impairments that affect a stream on a reach-level scale, such as loss of riparian canopy,
streambank instability, channelization, and alteration of morphological features such as
pool frequency and function, riffle development and sinuosity. Just as all benthic
organisms, they are also susceptible to smaller scale habitat loss, such as by sediment
deposition, loss of interstitial spaces between substrate particles, or unstable substrate.

3. Trichoptera (caddisfly) taxa richness. Caddisfly taxa richness has been shown
to decline when sediment deposition affects their habitat. In addition, the presence of
certain case-building caddisflies can indicate good retention of woody debris and lack of
scouring flow conditions.

4. Number of sensitive taxa. Sensitive taxa are generally the first to disappear as
anthropogenic disturbances increase. The list of sensitive taxa used here includes
organisms sensitive to a wide range of disturbances, including warmer water temperatures,
organic or nutrient pollution, toxic pollution, sediment deposition, substrate instability and
others. Unimpaired streams of western Montana typically support at least four sensitive
taxa (Bollman 1998a).

5. Percent filter feeders. Filter-feeding organisms are a diverse group; they
capture small particles of organic matter, or organically enriched sediment material, from
the water column by means of a variety of adaptations, such as silken nets or hairy
appendages. In forested montane streams, filterers are expected to occur in insignificant
numbers. Their abundance increases when canopy cover is lost and when water
temperatures increase and the accompanying growth of filamentous algae occurs. Some
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filtering organisms, specifically the Arctopsychid caddisflies (Arctopsyche sp. and
Parapsyche spp.) build silken nets with large mesh sizes that capture small organisms such
as chironomids and early-instar mayflies. Here they are considered predators, and, in this
study, their abundance does not contribute to the percent filter feeders metric.

6. Percent tolerant taxa. Tolerant taxa are ubiquitous in stream sites, but when
disturbance increases, their abundance increases proportionately. The list of taxa used
here includes organisms tolerant of a wide range of disturbances, including warmer water
temperatures, organic or nutrient pollution, toxic pollution, sediment deposition, substrate
instability and others.

Scoring criteria for each of the six metrics are presented in Table 2. Metrics differ in
their possible value ranges as well as in the direction the values move as biological conditions
change. For example, Ephemeroptera richness values may range from zero to ten taxa or
higher. Larger values generally indicate favorable biotic conditions. On the other hand, the
percent filterers metric may range from 0% to 100%; in this case, larger values are negative
indicators of biotic health. To facilitate scoring, therefore, metric values were transformed into
a single scale. The range of each metric has been divided into four parts and assigned a point
score between zero and three. A score of three indicates a metric value similar to one
characteristic of a non-impaired condition. A score of zero indicates strong deviation from non-
impaired condition and suggests severe degradation of biotic health. Scores for each metric
were summed to give an overall score, the total bioassessment score, for each site in each
sampling event. These scores were expressed as the percent of the maximum possible score,
which is 18 for this metric battery.

Table 2. Metrics and scoring criteria for bioassessment of streams of western Montana
ecoregions (Bollman 1998a).

Score

Metric 3 2 1 0
Ephemeroptera taxa richness >5 5-4 3-2 <2
Plecoptera taxa richness >3 3-2 1 0
Trichoptera taxa richness >4 4-3 2 <2
Sensitive taxa richness >3 3-2 1 0
Percent filterers 0-5 5.01 - 10 10.01 - 25 > 25
Percent tolerant taxa 0-5 5.01 -10 10.01 - 35 > 35

The total bioassessment score for each site was expressed in terms of use-support.
Criteria for use-support designations were developed by MT DEQ and are presented in Table
3a. Scores were also translated into impairment classifications according to criteria outlined in
Table 3b.
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Table 3a. Criteria for the assignment of use-support classifications / standards violation
thresholds (Bukantis 1998).

% Comparability to reference Use support

>75 Full support--standards not violated

25-75 Partial support--moderate impairment--
standards violated

<25 Non-support--severe impairment--standards
violated

Table 3b. Criteria for the assignment of impairment classifications (Plafkin et al. 1989).

% Comparability to reference Classification

> 83 nonimpaired

54-79 slightly impaired
21-50 moderately impaired
<17 severely impaired

In this report, certain other metrics were used as descriptors of the benthic community

response to habitat or water quality but were not incorporated into the bioassessment metric
battery, either because they have not yet been tested for reliability in streams of western
Montana, or because results of such testing did not show them to be robust at distinguishing
impairment, or because they did not meet other requirements for inclusion in the metric
battery. These metrics and their use in predicting the causes of impairment or in describing its
effects on the biotic community are described below.

The modified biotic index. This metric is an adaptation of the Hilsenhoff Biotic Index
(HBI, Hilsenhoff 1987), which was originally designed to indicate organic enrichment of
waters. Values of this metric are lowest in least impacted conditions. Taxa tolerant to
saprobic conditions are also generally tolerant of warm water, fine sediment and heavy
filamentous algae growth (Bollman 1998b). Loss of canopy cover is often a contributor
to higher biotic index values. The taxa values used in this report are modified to reflect
habitat and water quality conditions in Montana (Bukantis 1998). Ordination studies of
the benthic fauna of Montana’s foothill prairie streams showed that there is a
correlation between modified biotic index values and water temperature, substrate
embeddedness, and fine sediment (Bollman 1998a). In a study of reference streams, the
average value of the modified biotic index in least-impaired streams of western Montana
was 2.5 (Wisseman 1992).

Taxa richness. This metric is a simple count of the number of unique taxa present in a
sample. Average taxa richness in samples from reference streams in western Montana
was 28 (Wisseman 1992). Taxa richness is an expression of biodiversity, and generally
decreases with degraded habitat or diminished water quality. However, taxa richness
may show a paradoxical increase when mild nutrient enrichment occurs in previously
oligotrophic waters, so this metric must be interpreted with caution.

Percent predators. Aquatic invertebrate predators depend on a reliable source of
invertebrate prey, and their abundance provides a measure of the trophic complexity
supported by a site. Less disturbed sites have more plentiful habitat niches to support
diverse prey species, which in turn support abundant predator species.
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e Number of “clinger” taxa. So-called “clinger” taxa have physical adaptations that allow
them to cling to smooth substrates in rapidly flowing water. Aquatic invertebrate
“clingers” are sensitive to fine sediments that fill interstices between substrate particles
and eliminate habitat complexity. Animals that occupy the hyporheic zones are
included in this group of taxa. Expected “clinger” taxa richness in unimpaired streams
of western Montana is at least 14 (Bollman 1998b).

e Number of long-lived taxa. Long-lived or semivoltine taxa require more than a year to
completely develop, and their numbers decline when habitat and/or water quality
conditions are unstable. They may completely disappear if channels are dewatered or if
there are periodic water temperature elevations or other interruptions to their life
cycles. Western Montana streams with stable habitat conditions are expected to support
six or more long-lived taxa (Bollman 1998b).

RESULTS

Bioassessment

Figure 1 summarizes bioassessment scores for aquatic invertebrate communities
sampled at the 11 sites in this study. Tables 4a and 4b itemizes each contributing metric and
shows individual metric scores for each site. Tables 3a and 3b above show criteria for use-
support categories recommended by MT DEQ (Bukantis 1998) and impairment classifications
(Plafkin et al. 1989). Macroinvertebrate taxa lists, metric results and other information for each
sample are given in the Appendix.

When this bioassessment method is applied to these data, scores were generally high,
and indicated that all sites except one were non-impaired. Sampled assemblages from 6 of the
11 sites yielded maximal scores. The lower site on Whale Creek rated the lowest bioassessment
score, indicating slight impairment. All sites fully supported designated uses.

Aquatic invertebrate communities

Interpretations of biotic integrity in this report are made without reference to results of
habitat assessments, or any other information about the sites or watersheds that may have
accompanied the invertebrate samples. Interpretations are based entirely on: the taxonomic
and functional composition of the sampled invertebrate assemblages; the sensitivities,
tolerances, physiology, and habitus information for individual taxa gleaned from the writer’s
research; the published literature, and other expert sources; and on the performance of
bioassessment metrics, described earlier in the report, which have been demonstrated to be
useful tools for interpreting potential implications of benthic invertebrate assemblage
composition.

Whale Creek

At the upstream site on Whale Creek, the sample yielded 10 mayfly taxa, and the
calculated biotic index for the assemblage was low (2.41). These findings suggest that water
quality at the site was very good. The site supported at least eight cold stenotherm taxa,
including the stonefly Despaxia augusta and the dipteran Rhabdomastix sp. Cold, clean water
was apparently the rule at this site.

Twenty “clinger” taxa and 5 caddisfly taxa were taken in the sample, suggesting that hard
benthic substrates were probably not contaminated by excessive fine sediment deposition.
Instream habitats generally seem to have been complex, since taxa richness was high (34) and at
least 14 predator taxa were present at the site. Five stonefly taxa were collected; the richness of
the stonefly fauna may be associated with the quality of reach-scale habitat features, such as
riparian zone function, streambank stability, and natural channel morphology. The sampled
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assemblage suggests that these features were probably intact. Semivoltine taxa were
underrepresented at the site; only 2 such taxa were present in the sample. This may indicate that
long life cycles were recently interrupted by some catastrophic event, such as dewatering, large
sediment inputs, or thermal or chemical pollution events. Although all expected functional
components were present in the sampled assemblage, collectors dominated the mix.
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Figure 2. Total bioassessment scores compared among sites in the North and Middle Forks of the Flathead River drainage, August
and September 2003. The revised Montana bioassessment method (Bollman 1998b) was used to determine scores. Scores are
reported as the percent of maximum possible score.
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Table 4a. Metric values, scores, and bioassessments for sites in the North Fork of the Flathead River Drainage, August 2003. Site

locations are given in Table 1.

SITES
WHALO2 WHALO1 RDM COLN
METRICS METRIC VALUES
E.phemeroptera 10 9 11 10
richness
Plecoptera richness S ) 7 8
Trichoptera richness S 4 9 9
Number of sensitive 10 5 9 12
taxa
Percent filterers 2.20 48.66 7.54 3.77
Percent tolerant taxa 0.0 0.0 0.0 0.0
METRIC SCORES

E.phemeroptera 3 3 3 3
richness
Plecoptera richness 3 3 3 3
Trichoptera richness 3 2 3 3
Number of sensitive 3 3 3 3
taxa
Percent filterers 3 0 2 3
Percent tolerant taxa 3 3 3 3
TOTAL SCORE 18 14 17 18
(max.=18)
PERCENT OF MAX. 100% 78% 94% 100%
Impairment NON SLI NON NON
classification*
USE SUPPORT +t FULL FULL FULL FULL

COLS

8
5
11

0.59
0.0

WW W Ww W

18
100%
NON
FULL

COALO1

12

5
6

WWw W Ww W

18
100%
NON
FULL

COALO2

oo

94%
NON
FULL

* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired, (SEV) severely impaired. See Table 3b.

1 Use support designations: See Table 3a.
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Table 4b. Metric values, scores, and bioassessments for sites in the Middle Fork of the
Flathead River Drainage, August and September 2003. Site locations are given in Table 1.

SITES
MORS CHLG GRNT OLE
METRICS METRIC VALUES
E-phemeroptera 8 8 8 7
richness
Plecoptera richness 7 S S 3
Trichoptera richness 4 7 6 7
Number of sensitive 10 9 7 6
taxa
Percent filterers 0.0 5.34 0.0 0.53
Percent tolerant taxa 0.30 0.0 0.0 0.0
METRIC SCORES

E.phemeroptera 3 3 3 3
richness
Plecoptera richness 3 3 2
Trichoptera richness 2 3 3 3
Number of sensitive 3 3 3 3
taxa
Percent filterers 3 2 3 3
Percent tolerant taxa 3 3 3 3
TOTAL SCORE 17 17 18 17
(max.=18)
PERCENT OF MAX. 94% 94% 100% 94%
Impairment NON NON NON NON
classification*
USE SUPPORT ¥ FULL FULL FULL FULL

* Classifications: (NON) non-impaired, (SLI) slightly impaired, (MOD) moderately impaired,
(SEV) severely impaired. See Table 3b.
1 Use support designations: See Table 3a.

At the North Fork bridge, Whale Creek supported an assemblage that included 9 mayfly
taxa; in addition, the biotic index value (2.45) was within expectations for a montane stream.
Good water quality is indicated by these findings. Five cold-stenotherm taxa made up 23% of
sampled animals. Among these sensitive taxa were the mayfly Drunella doddsi and the
nemourid stonefly Zapada columbiana. The high proportion of taxa such as these strongly
suggests that cold, unpolluted water characterized this site.

Sixteen “clinger” taxa were among the animals sampled, but only 4 caddisfly taxa were
collected. Richness of these groups are associated with clean stony substrates uncontaminated
by fine sediment deposition. The relatively low diversity of caddisflies in this sample is likely
the result of the domination of blackfly larvae (Simulium sp. and Prosimulium sp.), which
together made up 48% of the sampled assemblage. Large numbers of blackfly larvae can
compromise the availability of substrate space for other “clingers”. It appears that fine
sediment deposition did not substantially impair habitat quality at this site. High overall taxa
richness (31) and a diverse predator fauna (9 taxa) suggest varied instream habitats. Reach-
scale habitat features, such as riparian zone function, streambank integrity, and natural
channel morphology were likely intact, since the stonefly fauna richness was high (5 taxa). Like
the upper site, only a few long-lived taxa were collected. All expected functional components
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were present, but shredders were underrepresented and filter-feeders overwhelmed the
functional mix. This suggests plentiful fine organic material in suspension.

Red Meadow Creek

A single site on Red Meadow Creek was sampled for this study. Eleven mayfly taxa were
collected there, and the biotic index value (2.63) was low. Water quality was apparently
unimpaired by nutrient pollution. Nine of the taxa present in the sample were cold-
stenotherms. Taken together, the water quality indicators calculated for this sampled
assemblage suggest cold, clean water.

Invertebrate indicators of fine sediment deposition gave positive results as well; the site
supported no fewer than 23 “clinger” taxa and 9 Trichoptera taxa. The fauna included the
chloroperlid stoneflies Kathroperla sp and Paraperla sp., both of which are associated with
hyporheic habitats. These findings indicate the probability that stony substrate habitats were
not contaminated by fine sediment deposition here. Other instream habitats were apparently
intact and available, since overall taxa richness was very high (47) and 15 of the collected taxa
were predators. Seven stonefly taxa were among the sampled animals; these included the
leuctrid Despaxia augusta, and the sensitive perlid Doroneuria sp. Stonefly taxa richness may
be associated with reach-scale habitat features; the diverse Plecoptera fauna at this site
suggests that these features were probably essentially intact. Six long-lived taxa were collected
and some of these were abundant, implying that year-round surface flow was uninterrupted
here, and no other recent catastrophes were likely to have aborted long life cycles. Shredders
were underrepresented in the functional mix, but all expected components were present.

Coal Creek watershed

The sample taken on the North Fork of Coal Creek yielded 10 mayfly taxa, and the
biotic index value of 2.18 was low; these findings imply good water quality. Among the 9 cold-
stenotherm taxa present in the sample were the sensitive ephemerellid Caudatella sp. and the
predatory net-spinner Parapsyche elsis. Cold, clean water can be assumed.

Stony substrates without fine sediment deposition also appear to be indicated by the
invertebrate assemblage; 25 of the collected taxa were “clingers” and 9 were caddisflies. In
addition, the hyporheic taxa Kathroperla sp. and Paraperla sp. were present here. A variety of
other instream habitats were apparently available, since the site supported at least 41
invertebrate taxa, 14 of which were predators. Reach-scale habitat features, such as
streambank integrity, riparian zone function, and natural channel morphology were probably
essentially intact since 8 stonefly taxa were collected. Only 3 long-lived taxa were present in the
sample; however, these taxa made up 19% of sampled animals, and included taxa such as the
perlid Doroneuria sp., which are not considered to be pioneers. It seems unlikely that
catastrophes such as dewatering or scouring sediment pulses obliterated the fauna in the
recent past. All expected functional components of a healthy montane stream were present at
the site.

Good water quality and cold temperatures appeared to characterize the sampled site on
the South Fork of Coal Creek. The low biotic index value (2.25) and the high mayfly taxa
diversity (8 taxa) support this notion. Nine sensitive cold-stenotherm taxa were collected,
including the mayfly Drunella doddsi, and the perlodid stonefly Megarcys sp.

High diversity of both “clingers” (19 taxa) and caddisflies (5 taxa) suggest that fine
sediment did not compromise hard benthic substrate habitats. The presence of Paraperla sp. in
the sample seems to support this hypothesis. Other instream habitats were probably abundant
and intact, since overall diversity of the assemblage was high (37 taxa) and at least 18 predator
taxa were supported at the site. The high stonefly richness suggests that reach-scale habitat
features were likely intact; 8 stonefly taxa were collected. Only 3 semivoltine taxa were taken in
the sample, but since Parapsyche elsis and Doroneuria sp. were among them, it seems unlikely
that a recent disaster occurred here. These taxa are not opportunistc colonizers of disturbed
habitats. All expected elements composed the functional mix; collectors were somewhat more
abundant than expected.
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The mainstem of Coal Creek was sampled at 2 sites. At Deadhorse, the upstream site,
12 mayfly taxa and a biotic index value of 2.64 indicated that water quality was unimpaired by
either thermal impacts or nutrient pollution. Among the 8 cold-stenotherm taxa taken in the
sample were caddisflies in the Rhyacophila Iranda Group, and the dancefly Oreogeton sp.
These findings suggest that cold, clean water characterized this site.

No fewer than 23 “clinger” taxa were supported here, and the Trichoptera taxa richness
was high (6). Access to hyporheic habitats was indicated by the presence of the chloroperlid
stonefly Kathroperla sp. Fine sediment deposition apparently did not compromise benthic
habitats. Instream habitats in general were probably abundantly available, since 13 predator
taxa were collected, and the overall taxa richness was high (39). The rich stonefly fauna (S taxa)
suggests that reach-scale features such as natural channel morphology, riparian function, and
streambank stability were unimpaired. Semivoltine taxa were underrepresented; only 2 such
taxa were present in the sampled assemblage. Of these, the elmid Heterlimnius sp. is often the
first long-lived taxa to appear after catastrophic disturbance. The other semivoltine taxa
present was Parapsyche elsis, which is not a pioneering species but was apparently not
particularly abundant at the site; only 7 individuals were taken in the sample. Whether these
findings can be interpreted as evidence of recent obliteration of long-lived species is not clear.
While the functional composition of the invertebrate assemblage included all expected
components, shredders were underrepresented.

Downstream, at the North Fork Road, the sampled site on Coal Creek yielded 9 mayfly
taxa, including the sensitive ephemerellids Drunella doddsi and Drunella spinifera. The high
Ephemeroptera taxa richness, plus the low biotic index value (2.79) suggest that water quality
was good at this site. Seven cold-stenotherm taxa were present in the sample; cold, clean water
is implied by these findings.

The site supported at least 16 “clinger” taxa and 6 caddisfly taxa. Richness in these
groups is associated with stony benthic substrates free from fine sediment deposition. A rich
predator fauna (9 taxa) and the overall diversity of invertebrates (33 taxa) suggest that
instream habitats were complex and available. Large-scale habitat features were also likely to
have been intact, since stonefly taxa richness (4) was within expectations for a montane
system. Four semivoltine taxa were found in the sample; dewatering or other catastrophes
seem unlikely to have occurred recently. Scrapers were prominent in the functional mix, and
shredders were correspondingly scarce. This pattern is consistent with limited shading and
sparse input of large organic material from riparian vegetation.

Morrison Creek

A single site on Morrison Creek was sampled; the assemblage it supported included at
least 8 mayfly taxa and produced a biotic index value of 2.40. Both findings support a
hypothesis of good water quality at this site. Ten sensitive cold-stenotherm taxa were among
the animals sampled here; they included the heptageniid Epeorus grandis and the peltoperlid
Yoraperla brevis. Cold water unimpaired by nutrient pollution appears to have characterized
the site.

Fifteen “clinger” taxa and 4 caddisfly taxa were collected. While the number of “clinger”
taxa is within expectations, caddisfly taxa richness is slightly lower than expected.
Nevertheless, “clingers” made up 76% of sampled animals, suggesting that benthic substrates
were probably clean and that fine sediment deposition did not substantially impair biotic
potential here. The high overall taxa richness (35) and diverse predator fauna (17 taxa) make it
seem likely that abundant varied instream habitats were intact. Riparian zone function,
streambank integrity, and other reach-scale habitat features were probably also unimpacted by
human-caused disturbances, since the stonefly fauna was rich (7 taxa) and included at least 5
intolerant taxa, such as Despaxia augusta and Zapada columbiana. Three long-lived taxa were
present in the sample; among these were Parapsyche elsis and Doroneuria sp., which are not
likely to be early colonizers. It seems unlikely that this site was recently dewatered or subjected
to other catastrophic disruptions recently. All expected functional components of a healthy
montane stream were present here, and their proportional contributions to the assemblage
appeared to be appropriate.
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Challenge Creek

A single sample was collected from Challenge Creek. A low biotic index value (2.65) and
high mayfly taxa richness (8) imply good water quality at this site. Cold-stenotherms were
represented by 9 taxa, including caddisflies in the Rhyacophila [randa Group and the midge
Cricotopus nostococladius. These findings indicate cold, clean water.

The fauna included 18 “clinger” taxa and 7 caddisfly taxa, suggesting that fine sediment
deposition did not limit benthic colonization here. Other instream habitats appear to have been
varied, complex, and available, since taxa richness (34) was high and 15 predator taxa were
supported at the site. The diverse Plecoptera fauna (5 taxa) was probably associated with intact
reach-scale habitat features such as undisturbed channel morphology and well vegetated,
stable streambanks. Four semivoltine taxa were among the sampled animals, suggesting that
catastrophic scours or dewatering did not recently abort long lives. The functional mix
contained all expected components, but scrapers were not abundant. Shredders, however, were
plentiful, implying ample riparian inputs of large organic material as well as hydrologic
conditions conducive to its retention.

Granite Creek

The single sample collected from Granite Creek yielded 8 mayfly taxa and an overall
biotic index value of 1.85, the lowest value of any site in this study. Excellent water quality is
suggested by these findings. The dominant organism in the sampled assemblage was the
sensitive cold-stenotherm Drunella doddsi, one of the 7 such taxa present. In addition to the
lack of nutrient pollution, there were also apparently no thermal challenges to the fauna in this
montane stream.

Fifteen “clinger” taxa and 6 caddisfly taxa are strong evidence that stony substrates
were not contaminated by fine sediment deposition. Taxa richness (26) was somewhat lower
than expected, but the presence of 13 predator taxa suggests that instream habitats were
varied and intact. Reach-scale habitat features were likely not disturbed, since the site
supported at least 5 stonefly taxa, 4 of which are sensitive animals. These include Yoraperla
brevis and the nemourid Zapada columbiana. Only 2 semivoltine taxa appeared in the sampled
assemblage; a recent catastrophe such as dewatering, a scouring sediment pulse, or toxic
input cannot be ruled out. All of the expected functional components of a montane stream were
present in appropriate proportions.

Ole Creek

The fauna of Ole Creek were represented by a single collection. The assemblage was
apparently not impaired by nutrient pollution or other water quality disturbances, since the
biotic index value (2.02) was within expectations for a clean mountain stream. Cold water is
indicated by the presence of at least 5 cold-stenotherm taxa, including Drunella doddsi and the
uenoid caddisfly Oligophlebodes sp.

Only 14 “clingers” were collected, but the caddisfly fauna was rich (7 taxa). Nearly 90%
of sampled animals were “clingers”, which implies that there were large areas of clean benthic
substrates available for colonization. Little or no fine sediment deposition seems to have
compromised these habitats. Overall taxa richness was lower than expected; only 22 taxa were
present in the sampled assemblage. The predator fauna (7 taxa) was also not as rich as
expected. These findings could be associated with relatively monotonous instream habitats,
compared to the other sites sampled for this study. Somewhat fewer stonefly taxa (3) than
expected were found in the sample; there may have been some disruption to reach-scale
habitat features, such as riparian zone function, streambank integrity, or natural channel
morphology. A few long-lived animals in 3 taxa were present. The most abundant of these was
the caddisfly Arctopsyche grandis, the presence of which suggests that dewatering or other life-
cycle interruptions were not recent events here. Scrapers overwhelmed other functional
components, suggesting little riparian shading, with dense algal films resulting. Shredders
were correspondingly underrepresented, which may have been associated with a paucity of
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riparian inputs of large organic material or hydrologic conditions that did not favor retention of
such material.

CONCLUSIONS

e Low biotic index values and high mayfly taxa richness at all sampled sites suggests that
nutrients or other pollutants did not limit biotic health at any site in this study.
Abundant cold-stenotherms indicate that thermal impacts also were not a limiting
factor at any site.

e Fine sediment deposition probably did not affect instream habitats at any site. Instream
habitat conditions at most sites were unimpaired. Monotonous conditions may have
been indicated at Ole Creek.

e Reach-scale habitat features may have been disturbed to some extent at Ole Creek;
indicators at the other sites suggested that benthic assemblages were unaffected by
such perturbations.

e Invertebrate assemblage composition could be interpreted to suggest that recent
dewatering, scouring sediment pulses, or other disturbances may possibly have affected
benthos at Whale Creek, the upstream site on Coal Creek, and Granite Creek.
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Sites in the Flathead River Drainage
Taxonomic data and metric summaries

August and September 2003
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Summary

In August 2002, periphyton samples were collected from 2 sites on Sullivan Creek and 1
site on Skyland Creek in the upper Flathead River TMDL planning area in northwestern
Montana for the purpose of assessing whether these streams are water-quality limited and in need
of TMDLs. The samples were collected following MDEQ standard operating procedures,
processed and analyzed using standard methods for periphyton, and evaluated following
modified USEPA rapid bioassessment protocols for wadeable streams.

Hydrurus foetidus was the most abundant alga at all three sites. This cold-water
stenotherm thrives in flashy mountain streams that have unstable channels and exhibit wide
seasonal fluctuations in flow, temperature, and turbidity. H. foetidus, a chrysophyte, grows best
in full sunlight and achieves maximum standing crop in winter and spring when flows are stable
and turbidity is low.

Sullivan Creek above Connor Creek was subject to major environmental stresses that
were natural in origin. The cold-water stenotherm and pollution-sensitive diatom Hannaea arcus
accounted for over 80% of the diatom assemblage at this site. Although diatom species richness,
equitability, and diversity were very low, values for the pollution index, sedimentation index,
and percent abnormal cells indicated excellent water quality at this site. The stresses detected
here were probably due to cold temperatures, low nutrient concentrations, steep gradients, and/or
fast current velocities.

A significant increase in organic loading was detected at the site on Sullivan Creek
below Quintonkon Creek, resulting in minor impairment. The dominant diatom species here
was Fragilaria vaucheriae, a species that is somewhat tolerant of organic pollution. Modal
categories for diatom ecological attributes indicate reduced availability of dissolved oxygen at
this site and an increase in both organic and inorganic nutrients.

Diatom metrics indicate even greater organic loading in Skyland Creek above Bear
Creek, resulting in moderate impairment. Encyonema silesiacum, a pollution-tolerant diatom,
accounted for over half the diatom cells counted at this site. Most diatoms here exert only a
moderate demand for dissolved oxygen, as compared to a continuously high demand at the two
sites on Sullivan Creek. The modal category for saprobity at the Skyland Creek site was alpha-
mesosaprobous, which is the same modal category as the lower site on Sullivan Creek and
indicates waters with 25-70% oxygen saturation and 4-13 mg/L BOD.
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Introduction

This report evaluates the biological integrity®, support of aquatic life uses, and probable
causes of stress or impairment to aquatic communities in Sullivan Creek and Skyland Creek in
the upper Flathead River TMDL planning area in northwestern Montana. The purpose of this
report is to provide information that will help the State of Montana determine whether Sullivan

Creek and Skyland Creek are water-quality limited and in need of TMDLSs.

The federal Clean Water Act directs states to develop water pollution control plans (Total
Maximum Daily Loads or TMDLSs) that set limits on pollution loading to water-quality limited
waters. Water-quality limited waters are lakes and stream segments that do not meet water-
quality standards, that is, that do not fully support their beneficial uses. The Clean Water Act
and USEPA regulations require each state to (1) identify waters that are water-quality limited,
(2) prioritize and target waters for TMDLSs, and (3) develop TMDL plans to attain and maintain
water-quality standards for all water-quality limited waters.

Evaluation of aquatic life use support in this report is based on the species composition
and structure of periphyton (aka benthic algae, phytobenthos) communities at three sites that
were sampled in August of 2002. Periphyton is a diverse assortment of simple photosynthetic
organisms called algae that live attached to or in close proximity of the stream bottom. Some
algae form long filaments or large gelatinous colonies that are conspicuous to the unaided eye.
But most algae, including the ubiquitous diatoms, can be seen and identified only with the aid of
a microscope. The periphyton community is a basic biological component of all aquatic
ecosystems. Periphyton accounts for much of the primary production and biological diversity in
Montana streams (Bahls et al. 1992). Plafkin et al. (1989) and Barbour et al. (1999) list several

advantages of using periphyton in biological assessments.

! Biological integrity is defined as “the ability of an aquatic ecosystem to support and maintain a balanced,
integrated, adaptive community of organisms having a species composition, diversity, and functional organization
comparable to that of natural habitats within a region” (Karr and Dudley 1981).
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Project Area and Sampling Sites

The project area is located within Level IV ecoregion 41c (Western Canadian Rockies),
which is an extension of the Canadian Rockies Ecoregion in Flathead County, Montana (Woods
etal. 1999). This is a high, rugged, glaciated region that lies west of the Continental Divide and
is affected by moist Pacific maritime air masses. The Western Canadian Rockies are underlain
by Precambrian rocks, including argillites and quartzites, and mantled by volcanic ash, glacial
drift, and colluvium. Soils are thin or absent on upper mountain slopes but become deeper and
more developed below. Climax vegetation consists of Douglas-fir, subalpine fir, grand fir, and
Engelmann spruce forests, with alpine tundra on the highest peaks. The main land uses are
logging, recreation, and wildlife habitat.

Periphyton samples were collected at two sites on Sullivan Creek and one site on Skyland
Creek (Table 1). Sullivan Creek is a west side tributary of Hungry Horse Reservoir in the
South Fork Flathead River hydrologic unit (USGS HUC 17010209). Skyland Creek, a tributary
of Bear Creek, rises on the west side of the Continental Divide near Marias Pass in the Middle
Fork Flathead River hydrologic unit (USGS HUC 17010207). The South Fork, Middle Fork,
and North Fork meet to form the Flathead River near West Glacier, Montana. Sullivan Creek

and Skyland Creek are classified B-1 in the Montana Surface Water Quality Standards.

Methods

Periphyton samples were collected following standard operating procedures of the
MDEQ Planning, Prevention, and Assistance Division. Using appropriate tools, microalgae
were scraped, brushed, or sucked from natural substrates in proportion to the importance of those
substrates at each study site. Macroalgae were picked by hand in proportion to their abundance
at the site. All collections of microalgae and macroalgae were pooled into a common container

and preserved with Lugol’s (IKI) solution.

The samples were examined to estimate the relative abundance and rank by biovolume of

diatoms and genera of soft (non-diatom) algae according to the method described in Bahls
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(1993). Soft algae were identified using Smith (1950), Prescott (1962, 1978), John et al. (2002),
and Wehr and Sheath (2003). These books also served as references on the ecology of the soft
algae, along with Palmer (1969, 1977).

After the identification of soft algae, the raw periphyton samples were cleaned of organic
matter using sulfuric acid, potassium dichromate, and hydrogen peroxide. Then permanent
diatom slides were prepared using Naphrax, a high refractive index mounting medium, following
Standard Methods for the Examination of Water and Wastewater (APHA 1998). At least 400
diatom cells (800 valves) were counted at random and identified to species. The following were
the main taxonomic references for the diatoms: Krammer and Lange-Bertalot 1986, 1988,
1991a, 1991b; Lange-Bertalot 1993, 2001; Krammer 1997a, 1997b, 2002; Reichardt 1997, 1999.
Diatom naming conventions followed those adopted by the Academy of Natural Sciences for
USGS NAWQA samples (Morales and Potapova 2000) as updated in 2003 (Dr. Eduardo
Morales, Academy of Natural Sciences, digital communication). Van Dam et al. (1994) was the

main ecological reference for the diatoms.

The diatom proportional counts were used to generate an array of diatom association
metrics. A metric is a characteristic of the biota that changes in some predictable way with
increased human influence (Barbour et al. 1999). Diatoms are particularly useful in generating
metrics because there is a wealth of information available in the literature regarding the pollution
tolerances and water quality preferences of common diatom species (e.g., Lowe 1974, Beaver
1981, Lange-Bertalot 1996, Van Dam et al. 1994).

Values for selected metrics were compared to biocriteria (numeric thresholds) developed
for streams in the Rocky Mountain ecoregions of Montana (Table 2). These criteria are based on
metric values measured in least-impaired reference streams (Bahls et al. 1992) and metric values
measured in streams that are known to be impaired by various sources and causes of pollution
(Bahls 1993). The criteria in Table 2 are valid only for samples collected during the summer
field season (June 21-September 21) and distinguish among four levels of stress or impairment
and three levels of aquatic life use support: (1) no impairment or only minor impairment (full

support); (2) moderate impairment (partial support); and (3) severe impairment (nonsupport).
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These impairment levels correspond to excellent, good, fair, and poor biological integrity,
respectively. In cold, high-gradient mountain streams, natural stressors will often mimic the

effects of man-caused impairment on some metric values.

Quality Assurance

Several steps were taken to assure that the study results are accurate and reproducible.
Upon receipt of the samples, station and sample attribute data were recorded in the Montana
Diatom Database and the samples were assigned a unique number, e.g., 2655-01. The first part
of this number (2655) designates the sampling site (Sullivan Creek above Connor Creek) and the
second part (01) designates the number of periphyton samples that that have been collected at
this site for which data have been entered into the Montana Diatom Database.

Sample observations and analyses of soft (non-diatom) algae were recorded in a lab
notebook along with information on the sample label. A portion of the raw sample was used to
make duplicate diatom slides. The slide used for the diatom proportional count will be
deposited in the Montana Diatom Collection at the University of Montana Herbarium in
Missoula. The duplicate slide will be retained by Hannaea in Helena. Diatom proportional

counts have been entered into the Montana Diatom Database.

Results and Discussion

Results are presented in Tables 3, 4 and 5, which are located near the end of this report
following the references section. Copies of aquatic plant field sheets are included in Appendix
A. Appendix B contains a diatom report for each sample. Each diatom report includes an
alphabetical list of diatom species in that sample and their percent abundances, and values for 65

different diatom metrics and ecological attributes.
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Sample Notes

Sullivan Creek above Connor Creek. This sample was sparse and the entire sample
was oxidized to make the diatom slides. The Phormidium sp. in this sample occurred as an
epiphyte on Hydrurus foetidus. Hannaea arcus was visually the dominant diatom in this sample.

Sullivan Creek below Quintonkon Creek. This sample was heavier than the one

collected upstream. Hannaea arcus was the visual dominant among the diatoms in this sample.

Skyland Creek above Bear Creek. This sample was poorly preserved and in the
process of decomposing. It was black and smelled strongly of hydrogen sulfide. The visually

dominant diatoms in this sample were Encyonema silesiacum and Hannaea arcus.

Non-Diatom Algae (Table 3)

Hydrurus foetidus ranked first in biovolume in samples from all three sites (Table 3).
Nicholls and Wujek (2003) reviewed the biology of this common alga of mountain streams:

One of the most dramatic examples of a cold-water stenotherm is the mountain-
stream-dwelling chrysophyte Hydrurus foetidus. This macroscopic, brown, gelatinous,
unpleasant-smelling alga is relatively abundant in both the eastern and western mountain
streams of North America. The gelatinous envelope in which the cells are embedded is
exceedingly tough and the plant frequently covers the entire surface of submerged rocks
and has caused more than one hiker to lose his or her footing when crossing a stream. It
normally begins to disappear when water temperatures rise much above 10°C...Other
requirements for this species apparently include low pH and bright sunlight.

Hydrurus foetidus often dominates the winter and spring algal communities of glacier-fed
streams of the Swiss Alps, which exhibit unstable channels and wide seasonal fluctuations in
flow, temperature, and turbidity (Hieber et al. 2001). Elsewhere, Kawecka (1990) reported that
Hydrurus foetidus (along with Ulothrix zonata) dominated the algal communities of unregulated

streams in a study of paired regulated and unregulated streams.

Sullivan Creek above Connor Creek. Diatoms, which were abundant, ranked second to

Hydrurus foetidus in terms of total biomass, followed by the filamentous cyanobacterium
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Phormidium, which was frequent. The branched filamentous green alga Stigeoclonium and the
filamentous cyanophyte Amphithrix were occasional components of the algal flora at this site.

Sullivan Creek below Quintonkon Creek. Diatoms were also abundant and ranked
second to Hydrurus at this site. The filamentous green algae Zygnema sp. and Ulothrix zonata
were abundant and frequent here and ranked third and fourth in biovolume, respectively. An
increase in dominance by filamentous green alage generally parallels an increase in nutrient
concentrations in streams (Wehr and Sheath 2003). The filamentous cyanophyte Hydrocoleum

ranked fifth in biomass at this site.

Skyland Creek above Bear Creek. Hydrurus foetidus and diatoms were co-dominants
at this site and ranked first and second, respectively, in terms of biomass. The filamentous green
alga Ulothrix zonata, which was abundant, was the only other non-diatom species present at this
site (Table 3).

Diatoms (Table 4)

The four major diatom species from Sullivan Creek and Skyland Creek are included in
pollution tolerance classes 3 or 2 and are either sensitive to organic pollution or only somewhat
tolerant of organic pollution (Table 4). None of the major diatom species are most tolerant of
organic pollution (pollution tolerance class = 1).

Sullivan Creek above Connor Creek. A very high value for the percent dominant
species (Hannaea arcus) and low values for the number of species counted and the diversity
index indicate moderate to severe stress at this site (Table 4). Since Hannaea arcus is a cold
stenothermal diatom and an attached pioneer species that is sensitive to organic pollution, its
dominance here is probably related to steep gradients, fast currents, cold temperatures, and/or
low nutrient concentrations. Hannaea arcus is one of the most common diatom species in
glacier- and snowmelt-fed streams of the Swiss Alps (Hieber et al. 2001). A high value for the
pollution index and zero values for the siltation index and percent abnormal cells indicate that

organic enrichment, sedimentation, and toxic metals did not affect the association of benthic
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diatoms at this site and that the stresses recorded here are probably natural in origin. The only
other major diatom species at this sitte—Achnanthidium minutissimum—is also an attached

pioneer species that is sensitive to organic loading.

Sullivan Creek below Quintonkon Creek. Although the equitability and diversity of
diatom species improved at this site compared to the upstream site, diatom species richness
remained low and still indicated moderate stress from natural causes. However, a significant
decline in the pollution index occurred between the upstream site and this site (Table 4), which
indicated a significant increase in organic loading. Although organic loading increased, the
pollution index at this site remained above the threshold for minor impairment. However, the
dominant diatom species here (Fragilaria vaucheriae) is somewhat tolerant of organic loading

and the large percentage of this species indicated minor impairment here.

A few teratological cells of Fragilaria vaucheriae and Hannaea arcus were also counted
at this site. Abnormal diatom cells sometimes indicate elevated concentrations of heavy metals
(McFarland et al. 1997). However, there are many other possible causes of abnormal diatom
cells, including natural factors such as rapid population growth and crowding, silica depletion,
low water temperatures, and low pH. The araphid diatoms, which include F. vaucheriae and H.
arcus, seem to be especially prone to producing teratological cells (McFarland et al. 1997).
Given that populations of F. vaucheriae and H. arcus were very large and probably expanding at
the time, and given the austere environmental conditions prevailing at this site, the minor stress
indicated by a few abnormal cells in Sullivan Creek is likely natural in origin and not related to
heavy metals. The two sites on Sullivan Creek shared 43% of their diatom associations, which

indicates somewhat similar floras and minor environmental change.

Skyland Creek above Bear Creek. The dominant diatom at this site was Encyonema
silesiacum, which is somewhat tolerant of organic pollution. A large percentage of this species
indicated moderate impairment here (Table 4). The pollution index also indicated minor
impairment from organic loading. Diatom species richness, equitability, and diversity were also
low and indicated minor impairment. Two abnormal cells of Hannaea arcus were observed

during the diatom proportional count, again probably the result of natural causes.
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Modal Categories (Table 5)

Several ecological attributes assigned by Stevenson and Van Dam et al. (1994) were
selected from the diatom reports in the appendix and modal categories of these attributes were

extracted to characterize water quality tendencies in Sullivan and Skyland Creeks (Table 5).

The majority of diatoms at both sites on Sullivan Creek were non-motile autotrophs that
tolerate high concentrations of organics and indicate alkaline and fresh-brackish waters with
continuously high dissolved oxygen. However, the percentage of diatoms in the “continuously
high” category declined significantly from the upstream site to the downstream site, indicating a
decline in the availability of dissolved oxygen. The modal categories for saprobity and trophic
state each shifted two levels between the upstream and downstream sites, indicating significant

increases in organic loading and concentrations of inorganic nutrients.

In Skyland Creek, the modal category for oxygen demand was “moderate”, indicating
even less available dissolved oxygen here than in lower Sullivan Creek. The modal category for
saprobity in Skyland Creek was alpha-mesosaprobous, which is the same modal category that
was recorded at the lower site on Sullivan Creek (Table 5). The alpha-mesosaprobous category
indicates waters with 25-70% oxygen saturation and 4-13 mg/L BOD (Van Dam et al. 1994).
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Mainstem Red Meadow Creek
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Site Visit Form
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(One Station per page)

County | |5~

| LabelHere | 0%- )
Waterbody Name Iw,m,r A "abow ( X
Station ID C e RDMNE (O 51 Visit #
Lat 49 40703 Long ||~

STORET Project ID;_"| /! Colp .
Trip ID; 200 5-F LT Date: Am.\___], I,
Personnel: __ - D 1 Peud o

Location _W L Mowd N

Verified? [] By

GPS Datum (Circle One): (NAD 27>
Lat/Long obtained by method other than GPS? Y [] N [] If Y what method used? If by map what is the map scale?

NAD 83 WGS84

Samples Taken: Sample ID/File Location; Sample Collection Procedure
Water L] | Nutrients [J Metals [] Commons [] | GRAB
Sediment O : SED-1
Macroinvertebrate | B4 Macroinvertebrate Habitat Asmt. D O3 - D74l w KICK 'HESS OTHER:
Algae/Macrophytes | L] | Aquatic Plant Form O PERL1  OTHER:
Chlorophyll a ] CHLPHL-2 OTHER:
Habitat Assessment | [] | Stream Reach Asmt. [] Other [] Purpose: |
Substrate ] | Pebble Count [] % Fines []
Transect O
Photographs |
Field Notes &
Other
Measurements: Time: [ 4O h.__ /345 Macroinvertebrate Kick Duration: /0 Kick Length (Ft.): /o'
Q/ Flow (cfs) / Est. [] Site Visit Comments: |, _\,.._. € = SoviAg LG
Temp: ('C) W _ A 0 abble ' V - - :
pH: <hl e e {1 J | ;
SC: (mS/cm) { LA A _r. N \J
SC x 1000 = pmho/cm ooy d (o
| DO: (mg/L) v S bow wdongd ) don ) ASAS- n 3
TUR: Clear [] Slight [] Turbid [] Opaque [] !

Turbidity Comments;

|
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Flathead National Forest Documents
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A

FLATHEAD NATIONAL FOREST
STREAM REACH INVENTORY AND CHANNEL STABILITY EVA

LUATION

ITEM RATED |

RV c—aulibr

STABILITY INDICATORS BY CLASSES

Z

UPPER BANKS " EXCELLENT GOOD FAIR POOR
Landform slope Rank slope gradient <30% Bank slope gradient 30-40% 4 Bank slope gradient 40-60% [ Bank slope gradient >60% ]
Mass wasting (existing or potential) | No evidence of past ar ony potenti nw Infrequent andfor very small, Mostly | 6 | Moderle frequency & size, with | 9 | Frequenl or large, causing sediment | 12
far future mass wasting into changel lealed over. Low future potential some raw spols ernded by water dur- nearly yearlong or innminent dunger
ing high Mows. of same. L
Debris jain potential (Moatable objects) | E inlly nhsent froni i diate | 2 | Present but masily small twigs and | 4 | Present, volume and size are both 2l 6 |\ Moderale to heavy amounts, pre- | 8
chunnel arca finnbs. increasing. ﬂ dominantly larger sizes.
Vegelalive bank protection 90%+ plant densily. Vigor and vorif| "3 |\70-90% density. Fewer plont species | 6 | 50-70% densily. Lower vigorand | 0 50% density plus fewer species and| 12
ety suggesis a deep, dense, soil bin or lower vigor suggests o less dense sifll Tewer species [orm a somewhat less vigor indicale poor, discontinu-
ing, rool mass. or deep rool mass, shallow nnd disconlinuous rool moss. ous and shallow root mass.
LOWER BANKS N
Channel capacity Ample for present plus some in- 1 |Adequate. Overbank flows rare, W/D| 2 [Barely conlains present peaks. Onnuﬁ 3 | /Inadequate. Overbank Nows cape R
crenses. Peak [lows contained, W/D ratio 8-15. sianal overbank (loods, WiD ratio N__4 mon. W/D ratio >25
ratio <7. 15-25.
Hank rock content B5%+ with large, angular boulders | 2 | 40-60%, mostly small boulders t 3 | B0-40%, with most in the 3-6" diam-| 6 | <20% rock fragments of gravel
12"+ nuincrous. cobhles 6-12°. £ S eler closs. sizes, 1-3" or less. |
Obsimelions/Maw deflectorsisediment |Rocks ond old logs firmly embedded. 2 | Some present, causing erosive crossf 4 M_Za._n::n_q Trequent, moderalely | 6 |Frequent obstructions ani defectorsf«8
traps Flow pattern wilhoul cutling or depo- curtents and minor pool filling. Ob-\ ] nstable obstructions and deflectors cause hank crosion yearlong. Sedis \
sition. I'aols and riffles stable. structions ond deflectors newer and move wilh high water causing bank ment traps full, channeligmatio
less firm. | cutting and filling of pools. N\, occurringley
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—| bars, opment.
BnoTTromM e
Hock angularity §harp cdges and corners, plane sur- | 1 | Rounded comers and edges, surfaces | 2 | Comers and edges well rounded in W 3 | Well rounded in all demensions, | 4
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stabale materials materinls 80-100%. rinls 50-80%. materials 20-50%. inalerials 0-20%.
Scouring and deposition Less than 59 of the boltom affected | 6 [5-30% affected. Scour al constricligig T2 30-50% allecied, Depusits and scour| 18| More than 50% of the boltomina | 24
by scouring ond deposition. and where grades sieepen. So | o obstructions, constrictions and stale of flux or change nenrly year-
deposition in pouls. bends. Sarie filling of pools. long,
Clinging squatic vegelalion Abundani. Growih largely moss-like,| 1 fCommon, Algal forms in low veloeily) 2 |Present but spuolty, mostly in back 3 T Percnninl types scarce or absent. | 4

dark green, perennial, In swill waler

and pool areas. Moss here too and
swifler walers,

ler nreas, Sensonal blooms make

rocks slick.

Yellow-green, short term bloam

niay be present.
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COLUMN TOTALS
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T

Add the values in each column for a total reach score here. (L. 2

Reach score of: Ammﬂaxnnzn:r 39-76=Good, 77-114=Fair, .V_:mu_.oc..
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FLATHEAD NATIONAL FOREST
STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION

ITEM RATED _ | STABILITY INDICATORS BY CLASSES
UPPER BANKS EXCELLENT .o GOOoD FAIR POOR
Landform slope [ Bank slope pradient <30%—= 2 Bank slope gradient 30-40% 4 Bank slope grodient 40-60% [ Bank slope gradient >60% 8
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Obstructions/ow delleclors/sedi Rocks and ofd logs fi 2 [ Soime present, causing erosive cr 4 rately-frequEni, moderately | 6 |Frequent obsiructiong gef deflectors| 8
liaps Flow paltern w or pool filling, Of- unstable obsl ans and dellectors cause hank crosiopAeaclong Wedi-
sition, Pools und riffles siable. ns nnd delleclors newer move w ment traps lulkeEhannel migralon
t rming.
Cutling Litile or nane evident. Infrequent rmaw bm.ma:_a intermittenily at outcurves and] B ficant, Cuts 12-24" high. waa 12| Aling culs
X banks less than 6" high generally. ﬁnﬂw..:n_?:m Raw _u_.._zru may be up nal overhangs and sloughing evident 24#igh’ e o s
, Depaosition Litlle or no enlargement of channel or| 4 | Some i B | Moderate deposition of new gravel Extensive depd omninantly| 16
e point bars. mos _v. :o_.__ coarse g and coarse sand on old and some new ine pary clrfited bar devel-
tra _Lw\ ey i bars. ent.
BOTTOM =
Rock angularity Sharp cdges and corners, plane sur- | | aunded comers and edges, surfaceg}’2 | Comers and edges well rounded in 2| 3 q
faces roughened, wi
4‘ Brightness Surfaces dull, darkened, or stained, | 1{{Maostly dull, but have up to 35% A 4
_—pemeratymotbripl | surfaces. posed or scoured surfaces, oy
Cansolidation or particle packing ssorted sizes 1 q:_nwnn and/ofy @‘Juﬂaﬂgﬂm with some over- le:l._o.v.ﬁ E.uon::..:. withno | 6| Mo packing evident. Loose as- ]
| ———lppinpr———— npparent E__Qmmm.. sortinmi, casily moved.
Bottom size on and percent Mo change in sizes evi Jent, Stable @ | Distribution shift slight. Siable math-| 8 | Moderate change in sizes. Stable | 12 | Marked distribution change. Stable | 16
e aterials materials 8U-100%. T~ rials 50-B0%. \\lllq:e_um.._u.uo..uamrl.u, malerials 0-20%
Scouring and depasition Less than 5% of the batiom affected | 6 [5-30% alTectd: —Teansinclions 12,(30-50% affected. Deposils and scoul| 18| More than 50% of the bottomina | 24
by scouring and deposition. ond where grades steepen. Some al obstructions, ﬂ_am_nn:a_..u and slale of Mux er change nearly year-
deposition inpools. | F long.
Clinging nqualic vegelation Abundant. Grawih largely moss-like,| 1 fCommon. Algal forms in low velacity| 2 ul spolty; :1%2?? Perennial (ypes scarce or absent. | 4
dark green, perennial. In swill waler and pool areas. Moss here too and r areas. Seasonal blooms make Yellow-green, short term bloom
(oo swiller walers. rocks slick. niny be present.
|COLUMN TOTALS [~ 24

I

Add-t tues in each column for a total reach score here. (L. /2 + G 3 A8 30 +P. 7= ,MNH

@( A Reach score of: Aumn_.ﬂ..xno:m:r 3 77-114=Fair, >115=Poor

) "y
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Red Meadow Creek

Appendix C

J. Crae

..wwmuw

FLATHEAD NATIONAL FOREST
STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION
kpedd, D. Poctrers L C foks . Bebalboo.

VITEM RATED |

STABILITY INDICATORS BY CLASSES

UPPER BANIKS EXCELLENT = GOOD FAIR POOR
Landlurm slope Bank slope grodienl <30% (2 Bank slope grodient 30-40% 4 Bank slope grodient 40-60% | 6 Bank slope gradienl >60% 8
¢ (existing or potential) | Mo evitlence of past or any potential | 3 | Infrequent and/or very small. Mostly @ Moderate frequency & size, with Frequent or large, causing sc 12
for future mass wasting into chonnel healed over, Low future patentinl some raw spats eroded by waler dur-
ing hig flows. =
Debris jom potential (floatable objects) | Essentially absent from immediste | 2 | Present bul mastly small twigs and | 4 | Present, volume and size are both rm.. Moderate to heavy amopnts, pre- | B
chunnel area & limmbs, increasing, dominantly larger sizes.
Vegetalive bank protection 90%+ plant density. Yigor and vari- K3}| 70-90% density. Fewer plant species | 6 | 50-70% density. Lower vigorand | 9 (<50% densily plus fewer species and| 12
ely supgesls a deep, dense, soil bind- or lower vigor suggesis a less dense still fewer species form a sonewhal less vigor indicate poor, discontinu-
ihg, root mass. or deep rool mass, | shallow and discontinuous root niass., ous and shallow root niass.
LOWER BANKS
Channel capacity Ample for present plus some in- 1 | Adequate. Overbank flows rare, W/D| 2 [Barely contains present peaks. Oceas- @ Inadequate, Qverbank Nows coni- | 4
crenses. Peak Nows contained. W/D ratio B-15. sionnl overbank Moods. W/D ratio man. W/ ratio 25
ratio <7. P 15-25.
Dank rock conlent 657+ wilh large, angular boulders | 2 | 40-60%, mostly small bouldersto [(4 ) 20-40%, with most in the 3-6" diam- <20% rock fragments of gravel ]
12"+ nnnerous. cabbles 6-12", eler class. sizes, 1-3" or less, o
Obstmctionsiilow dellectorsfsediment | Rocks and old logs liomly embedded.| 2| Some present, causing crosive cross |74 1 Moderately frequent, moderately Frequent obstructions and deflectors| 8
traps Flow pattern without culting or depo- currents and minor pool filling, Ob- = unstable abstructions and deflectors caust bank crosion yenrlpng. Sedi-
sition. P'ools and riflles sinble, structions and deflectors newer and move willl high water causing bank ment traps full, ¢liay tion
less finn, culling ond [illing of poals. oceuming.
Culting Liltle or none evidenl, Infrequent raw| 4 |Some, intermillently at oulcurves .::;@ Significant. Cuts 12-24" high, Rool Almost continggbus culs, somegp
. banks less thun 6" high generally. consirictions, Raw banks moy be up mal overhangs and sloughing evident
- o 127, .
Deposition \Litile or no enlargement of channel o] 4 | Some new increase in bar formation, [(8 Y Moderate deposition of new gravel
point bars. maostly from coarse gravels. and coarse sand on old and some new| .
bars,
BOTTOM
Rock angularity Sharp edges and corners, plane sur- | 1 | Rounded comers and edges, surfoces |(7) | Comers and cdges well rounded in 2
ces ronghencd, smuooth and Nat, demensions.
Brightness Surfaces dull, darkened, or steined, (1 {Mestly dull, but may have up 1o 35%| 2 | Mixed, 50-50% dull and bright +/- Predofwifialely bright, >65% ex-
__penerally not bright,, hright surlaces. 15% ie. 35-65%. pused or scoured surfaces.
Consolidation or particle packing Assarted sizes lightly packed andlor | 2 | Moderately packed with some over- W” Mosily a loose assortment with no Mo packing evident. Loose as- 8
overlapping. lupping. opparent overlap. sortiniml, easily moved.
Bouam size distribution and percent Mo change in sizes evident, Stable | 4 | Distribution shift slight. Stable mate- fw\v Moderate change in sizes. Stoble | 12 | Marked disitibution change. Stable | 16
slable malerials materials BU- 1 00Fs. rials S0-80%. A malerials 20-50%. imalerials 0-20%.
Scouring and deposition Less than 5% of the bottom affected | 6 [5-30% alfecied, Scour at constrictions(12 § 30-50% nffected. Deposits and scour | 18| More than 50% of the bottomina | 24
; by scouring and deposition, and where grades steepen. Some al obstructions, constrictions and state of flux or change nearly year-
deposition in pouols. bends. Some filling of pools. long.
Clinging nquatic vegetation Abundant, Grow!l largely moss-like,| 1 Common. Algal forins in low velocily| 2 |Present but spotly, miosily in backwa- @ Perennial lypes scarce or obsent. | 4
dark green, perenninl. In swilt water and pool areas. Moss here too and ler areas, Seasonal blooms make Yellow- green, short term bloom
oo swifler wolers. racks slick. may be present.

COLUNMN TOTALS

[o
7

Add the values in each column for a total reach score here. (L. W 1 O,FN\W_.;_J. [ 5 ap, Q nfﬂk\g

Reach score of: Aumu_wxnn__m_._. 39-76=Good, 77-114=Fair, >115="oor

)
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Appendix C

Pebble Counts
Red Meadow Upper Profile Limit
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Appendix C

Red Meadow Creek

Red Meadow Cross-section Pebble Count 2
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Red Meadow Creek

Appendix C

SUBSTRATE DEQ/MDM

Date: 8-Jul-03 Site Visit Code:Red Meadow Upper Profile Limit

Waterbody: Main-stem Red Meadow STORET Station ID:

Personnel: djp,cl,kw,jg,jd

PEBBLE COUNT
Particle Riffle |(Other)
Row ID| Category Size (mm) | Count [Count Characteristic Group: PEBL-CNT
100.00%| 0.00%| Sum % of Total |Cum. Total

1 Silt / Clay <1 11 11 11.22% 11.22%
2 Sand 1-2 3 3 3.06% 14.29%
3 Very Fine 2-4 2 2 2.04% 16.33%
4 Fine 4-6 1 1 1.02% 17.35%
5 Fine ” 6-8 2 2 2.04% 19.39%
6 Medium d 8-12 4 4 4.08% 23.47%
7 Medium Z | 12-16 7 7 7.14% 30.61%
8 Coarse % 16 - 22 2 2 2.04% 32.65%
9 Coarse 22-32 6 6 6.12% 38.78%
10 [Very Coarse 32-45 6 6 6.12% 44.90%
11 |Very Coarse 45 - 64 12 12 12.24% 57.14%
12 Small @ 64 - 90 9 9 9.18% 66.33%
13 Small nr_aj 90 - 128 10 10 10.20% 76.53%
14 Large 8 128 - 180 9 9 9.18% 85.71%
15 Large O 180 - 256 5 5 5.10% 90.82%
16 Small ) 256 - 362 5 5 5.10% 95.92%
17 Small % 362 - 512 4 4 4.08% 100.00%
18 Medium 8 [512-1024 0 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0 0.00% 100.00%
20 Bedrock @ > 2048 0 0 0.00% 100.00%
21 Total # Samples 98 0 98 100.00%
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Red Meadow Creek

SUBSTRATE DEQ/MDM

Date: 8-Jul-03

Site Visit Code: RedMead X-section 1

Waterbody:mainstem Red Meadow

STORET Station ID:

Personnel:djp,cl kw,jg,jd

PEBBLE COUNT

Particle Riffle |(Other)
Row ID| Category Size (mm)| Count |Count| Characteristic Group: PEBL-CNT
100.00% | 0.00% Sum % of Total |Cum. Total

1 Silt / Clay <1 11 11 9.32% 9.32%
2 Sand 1-2 4 4 3.39% 12.71%
3 Very Fine 2-4 0 0 0.00% 12.71%
4 Fine 4-6 1 1 0.85% 13.56%
5 Fine " 6-8 2 2 1.69% 15.25%
6 Medium il 8-12 7 7 5.93% 21.19%
7 Medium <>E 12-16 9 9 7.63% 28.81%
8 Coarse 5 16 - 22 3 3 2.54% 31.36%
9 Coarse 22 -32 14 14 11.86% 43.22%
10 |Very Coarse 32-45 16 16 13.56% 56.78%
11 |Very Coarse 45 - 64 18 18 15.25% 72.03%
12 Small ﬂ 64 - 90 18 18 15.25% 87.29%
13 Small o 90-128 11 11 9.32% 96.61%
14 Large 8 128 - 180 3 3 2.54% 99.15%
15 Large O 180 - 256 0 0 0.00% 99.15%
16 Small %) 256 - 362 1 1 0.85% 100.00%
17 Small & [362-512| o0 0 0.00% 100.00%
18 Medium 9 512 - 1024 0 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0 0.00% 100.00%
20 | Bedrock @ > 2048 0 0 0.00% 100.00%
21 Total # Samples 118 0 118 100.00%
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Red Meadow Creek

Appendix C

SUBSTRATE DEQ/MDM

Date: 8-Jul-03

Site Visit Code: Red Meadow X-section 2

Waterbody: mainstem Red Meadow

STORET Station ID:

Personnel: djp,cl,kw,jg,jd

PEBBLE COUNT

Particle Riffle |(Other)
Row ID| Category Size (mm)| Count |Count| Characteristic Group: PEBL-CNT
100.00% | 0.00% Sum % of Total |Cum. Total

1 Silt / Clay <1 12 12 10.53% 10.53%
2 Sand 1-2 3 3 2.63% 13.16%
3 Very Fine 2-4 1 1 0.88% 14.04%
4 Fine 4-6 2 2 1.75% 15.79%
5 Fine " 6-8 1 1 0.88% 16.67%
6 Medium il 8-12 9 9 7.89% 24.56%
7 Medium Z | 12-16 7 7 6.14% 30.70%
8 Coarse g 16 - 22 6 6 5.26% 35.96%
9 Coarse 22 -32 12 12 10.53% 46.49%
10 |Very Coarse 32-45 14 14 12.28% 58.77%
11 |Very Coarse 45 - 64 15 15 13.16% 71.93%
12 Small 0 64 - 90 17 17 14.91% 86.84%
13 Small c_nl 90 - 128 12 12 10.53% 97.37%
14 Large & | 128-180 2 2 1.75% 99.12%
15 Large © 180 - 256 1 1 0.88% 100.00%
16 Small 0 256 - 362 0 0 0.00% 100.00%
17 Small % 362 - 512 0 0 0.00% 100.00%
18 Medium g 512 -1024 0 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0 0.00% 100.00%
20 Bedrock > 2048 0 0 0.00% 100.00%
21 Total # Samples 114 0 114 100.00%
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Red Meadow Creek Historic Pfankuch Rating Comparison

UPPER BANKS

Str.segment
Date

Str.segment
Date

Str.segment
Date

Str.segment
Date

Str.segment
Date

Str.segment
Date

3.405-3.415 | 3.405-3.415 | 2.21-4.882 9.33-9.34 9.33-9.34 8.78-11.88
16-July-1976 | 5-July-1979 | 12-Aug-1982 | 16-July-1976 | 5-July-1979 | 9-Aug-1982
Landform slope 2 4 2 4 6 2
Mass wasting (existing or
potential) 3 9 7 6 3 6
Debris jam potential
(floatable objects) 4 2 6 6 8 8
Vegetative bank protection 3 6 6 6 3 6
LOWER BANKS
Channel capacity 1 2 3 2 1 2
Bank rock content 6 4 5 2 8 6
Obstructions/flow
deflectors/sediment traps 2 2 7 2 4 6
Cutting 8 8 12 4 4 10
Deposition 4 8 12 4 8 14
BOTTOM
Rock angularity 2 2 3 2 2 3
Brightness 2 1 3 3 2 4
Consolidation or particle
packing 4 2 4 4 6 4
Bottom size distribution/
percent stable materials 8 4 12 8 8 14
Scouring and deposition 12 6 18 12 12 18
Clinging aquatic vegetation 2 2 2 3 3 3
TOTALS 52 62 102 68 78 106

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

%9910 MOpea pay
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Red Meadow Creek Historic Pfankuch Rating Comparison

UPPER BANKS Str.segment Str.segment Str.segment Str.segment Str.segment Str.segment
Date Date Date Date Date Date

13.508-13.51 | 13.508-13.51 | 13.13-13.949 Profile UL Profile CS Profile LL
16-July-1976 | 5-July-1979 9-Aug-1982 9-July-2003 9-July-2003 9-July-2003

Landform slope 6 4 2 2 2 2

Mass wasting

(existing or 6 3 3 3 3 6

potential)

Debris jam potential

(floatable objects) 4 4 6 2 6 6

Vegetative bank 7 6 4 2 3 3

protection

LOWER BANKS

Channel capacity 1 1 1 6 3 3

Bank rock content 2 6 2 4 4 4

Obstructions/flow

deflectors/sediment 2 4 4 8 4 4

traps

Cutting 4 4 4 8 8 8

Deposition 4 8 4 2 8 8

BOTTOM

Rock angularity 2 2 1 2 3 2

Brightness 1 1 1 2 2 1

Consolidation or

particle packing 2 4 4 8 4 4

Bottom size

distribution and 4 4 8 18 8 8

percent stable

materials

Scouring and 6 12 9 3 12 12

deposition

D Xlpuaddy
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UPPER BANKS Str.segment Str.segment Str.segment Str.segment Str.segment Str.segment
Date Date Date Date Date Date
13.508-13.51 | 13.508-13.51 | 13.13-13.949 Profile UL Profile CS Profile LL
16-July-1976 | 5-July-1979 9-Aug-1982 9-July-2003 9-July-2003 9-July-2003
Clinging aquatic 2 2 2 3 3 3
vegetation
TOTALS 53 65 55 76 73 74

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor
74.3 Average Pfankuch for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the 1000 foot
profile completed as part of the field assessment of Red Meadow current conditions for the FHPA report. Field map displayed below.

%9910 MOpea pay

D Xlpuaddy




G.-0

Cross-Section

Red Meadow Permanent Cross-section Locations

w E
e Main stem @ stream mile 3.4 to 5.7 repeats 1976, 1979, 1982
on Rosgen "C" channel type

South Fork Red Meadow @ stream mile
0- Zrepeats 1976, 1979, 1982
Measured upstream from bridge on
North Fork Rd

Streams
Lakes

N Roads

0 3 Miles

D Xlpuaddy
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LPIN

Cross Section Red Meadow Creek RPIN

4,290
4,289 5
4,288 -
4,287 -

4,286 -

Undercut Bank

RTOB W

LTOB RBR
/LBF \ \

X

4,285

4,284 -

Elevation (feet)

4,283 -

4,282

4,281

4,280

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82

Distance From Pin (feet)

—¥— Stream Bottom —— Water Level

LPIN = left (looking downstream) pin

LTOP = left top of bank

LBF = left bankfull

Vertical exaggeration = 12.2
RBF = right bankfull
RTOB = right top of bank
RPIN = right (looking downstream) pin

%9910 MOpea pay

D Xlpuaddy



L.-D

Longitudinal Profile

Longitudinal Profile Red Meadow Creek

4,295

4,290 -

>

N

[09]

ol
!

4,280 -

Elevation (feet)

4,275

Low er Limit

Beaver Dam

Cross Section

AAAAAAAAAAAAA

Upper Limit

4,270 T T T T T T T T T T T T T T T
0O 45 90 135 180 225 270 315 360 405 450 495 540 585 630 675 720 765

Distance Traveled (feet)

—x— Stream Bottom —e— Water Elevation

810 855 900 945 990

Vertical exaggeration = 2.52

D Xlpuaddy
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Appendix C Red Meadow Creek

South Fork Red Meadow
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Appendix C

Red Meadow Creek

Flathead National Forest Documents

Substrate DEQ/MDM ||

&

23 At 0 g TR v _
Se'zam Name .’é/_{ / "ifdzﬁrg‘-,r Toedre )L}g,,é, Station 10, ~<eryes Jf’mu(

o /
Date f/ f23

Site isit Code

~ 4 f
Personngl r/f’-véé..-_cé o) {d&!-%{_’:y Clwor £ 1) 8.0

/é'c‘ Foan in oA e T ey s o) & A e T ) L Lmih Ao
b L Pebble Coufit & )
Size Category :
Particle Category {mm) Dot and Dash Count « « =3, E=10 Sum % of Tatal Cum. Total
- i ] o6
. f
s T RUT T
Silt/Clay <1 KZL E EL I"r =t
Sand 1-2 I—T ' |
i | 7 '® =
Very Fine 2-4 - l i e
0
0 o
Fine 4-8 m ll U
' t s oo
Fine 6-8 '\ o Lo
B [x ]
Medium g-12 \Zp i X |
*a.» l.ll 7 - ’«Ej =
Medium 12-18 - Ji iAie I =5
s e
L R gmee
Coarse 15-22 bs | E ?2 ;EI |
F— |' s = n |
i e
_/ Coarse 22-32 ﬁ | g H g
v - L3 P i
|E 9 2
Very Coarse | 32-45 l ’ ! ‘L‘ i 99
= il a lg
@
Very Coarse | @ 45-54 E:l | L
“ a o e | oo
Small 54-90 s # 4 L
--_l. [ o
Small 80-128 | o
i i @
Large o 128-180 " b { le
=} ] T
% II' ;
Large (5] 180-256 1 |
Small 256-362 - el
I: !
Small 362-512 | \f ﬁO“ \
Medium 512-1024 | \ ‘“m“‘h!}-"'\
Large 5| 1024-2048 1 {
3 |
"~ Bedrock a >2048 i
. iotal # of Samples

C-81



Appendix C

i o] e

e

s ‘\___‘ S {

) o< i (b BLY G LAk
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REAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION _

\
.\,\Ml Eila mumh.,.....“.ﬁ__.

B o

.
.k_1|.. i
fek R

O =T

a'._.JnCW - e .

ITEM RATED |

STABILITY INDICATORS BY CLASSES

UPPER BANKS

EXCELLENT

GOOoD

FAIR

POOR

Landlurm slape

Bank slope gradient <30%

v Bank slope pradient 30-40% 4

Bank slope grodient 40-60% 6

Bank slope gradient >60%

Mass wasling (existing or polential)

Mo evidence of past or any polential
Tor futnre mass wasting into channel

3 | Infrequent andfor very small. Mostly] 67 Maderate [requency & size, with | 9
healed over. Low lulure potentinl |—|some raw spols eraded by waler dur-

ing high Mows.

Frequent or large, causing sedinient
nearly yearlong or inminenl danger
of same.

Debris jam potential {floatable objects)

Essentiolly absen frons immediate
chuunel area

Tinbs.

7 | Present bul mostly small twigs and | 4

increasing,

Present, volume and size are both | 6 | Maderale to heavy amaunts, pre-

dominant|y larger sizes. i

Vegelalive bank proteclion

407+ plant density. Vigor and vari-
cly supgesis adecp, dense, soil bind-

ing, ool mass.

or lower vigor supgests a less dense
or deep rool mass.

7 |70-90% density. Fewer plant species | 67| 50-70% density. Lower vigorand | 9
| siill fewer species form a somewhal

shallow and disconlinuous rool 1ass.

less vigor indicate poor, discontinu- |
ous ond shallow rool mass.

0% densily plus lewer species and|’ 12

Reck angularity

Red Meadow Creek

Sharp edges and comners, plane sur-
faces ronghened.

Rounted comers and edges, surfoces

demnensions.

surlnces simouth,

;I Brightness

Surfaces dull, darkened, or stained,
generally not bright..

Mastly dull, but may have up to 35%,
bright surlaces.

m,J_
smuolli and flat. =]
%

15% ie. 35-65%.

Miaed, 50-50% dull and beight4f- | 3 Predominately bright, >65% ex-

posed or scoured surfaces.

LOWER BANKS i
Channel capacily Ample for present plus some in- 1 |Adequate. Overbank flows rare. W/D 7 [Pocely contoins present peaks. Oceas| 3 | Inadequate. Overbank com- | 4
crenses, Peak Mows contained, WD ratio B-15. —| sional overbank Noods. W/D ratio mon, WD ratig>23
ralio <7, 15-25.
Bank rock contenl 57+ wilh large, anguiar boulders | 2 | 40-60%, mostly sl boulders to | 4 |20-40%, with mosl in the 3-6" diam-{ 67| <10% Tock fragmgnts of gravely
1274 nuinerous. cobbles 6-127, cier closs, W sizes, -3 orless. £/
Obstructions/Maw ocllectors/sediment | Rocks and old logs firmly embedded.| 2 | Some present, causing erosive cross 73|~ Moderalely frequent, moderately 6 |Frequent obsirucfurSand d ors§ B
\raps Flow pallern without g o depo- curcents and minor poal filling. Ob- —'| unstable obstructions and deflectiors cause hank er &«.&E.a:«,.@e.
sition. Pools und riffles stable, structions and deflectors newer and move witli high water cousing bank ment traps 1 el nel figeali
less firm, culting and filling of pools. OCCUMING. o ~w
Culting Lillle or nane evident. Infrequent raw| 4 |Some, intermitlently ot oulcurves E._nﬁ,%\_.. Significant, Culs 12-24" high. Rool [12 | Alinost cghtinuous ¢ amd over | 16
banks less than 6" high generally. consirictions. Raw banks may be up nal overhangs and sloughing evident |1 247 hight. Failure QSM} s [re-
' lo 127, - . Quests
Depasition Ic or no enlargement of channel or} 4 | Some new increase in bar formation, |8 | Modzrate depositlon of new gravel |12 [Extensive def its ol prgtominanilg 16
point bars, mostly from coarse gravels. +—"land coorse sand on old ond some new fine particles. Accbegayfed bor devels )
bars. opiment. i
BOTTOM 1
Comers and cdges well rounded in 2] 3 | Well rounded in all demensions, | 4

Consolidation or panticle packing

Assoried sizes tightly packed andlor
overapping.

2 | Maderniely packed with some over-

Bottom size distribution and percent
shalile materials

No change in sizes evident. Stable
materials 80- 10%.

tials 50-B80%. >

Ipping.
4 | Distribution shifi slight. Stable mate- d

A | Mostly a loose ossortinent withno | 6

arenl overlap.

Mo pncking evident. Loose as-
sormmi, easily moved.

Moderate change in sizes, Stable |1
malerials 20-50%.

21 Marked distribution change. Stable
malerials 0-20%.

Scouring and deposilion

Less than 3% of the bottoin affected
by scouring and deposition.

and where grades sleepen. Some
- deposition in pouls,

6 [5-30% affecied. Scour al B_.sin__ozﬂ 12[30-50% alfected. Deposits and scour| 18| Mare than 50% of the bottomin a o
{_~| at obstructions, constrictions and

bends, Some filling of pools.

state of Mux or change nearly year-:
long. !

Clinging aquatic vegetation

Abundant, Growth largely moss-like,
dark green, perennial, In swilt water

Comman. Algal forms in low velocity
|__A{ and poal areas. Moss here too and

loo

swiller waolers,

2 [Present but spoity, mostly in backwa-

ter areas. Seasonal blooms make
rocks slick.

3 | Perenninl types scarce or absent.

niay be present.

ﬁcr% NTOTALS

Yellow-green, shart term bloom 4
£
H

Add the values in each column for a total reach score here. (I._/ i O..m_O +I. @Qiu. «N\m =

Reach score of: Aumu_w“xnn:m:r mw.qaunccm_ 77-114=Fair, >115=Poor

) |
_
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Appendix C

FLATHEAD NATIONAL FOREST

&= e i, C e T _

/(I}y. ‘—\/.ler\y\ \_r _Cﬁ\_ L] ) 3

= e ?31\ o STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION
U ps /ey

) 7
. ITEM RATED _ STABILITY INDICATORS BY CLASSES
UPPER BANKS EXCELLENT GooD FAIR POOR
i Landlorm slope Dank slope pradient <30% 2 Bank slope gradient 30-40% 4 Bank slope gradient 40-60% Rank slope gradient >60% B
Mass wasting (existing or potential) | No evitlence of past or any potentiol | 3 | Infrequent andfor very small. Mostly @ Moderate lrequency & size, with Frequent or large, causing sediment | 12
for [iture mass wasting inlo channel healed over. Low lulure patentinl some raw spots eraded by water dur- nearly yearlong or inminen! danger
ing high Nows. of same.
Debris jam polential (foatoble objects) | Essentially ahsenl froni immediole Present but mostly small twigsand | 4 [ Present, volume and size are both 6 | Moderate to heavy ainoynts, pre- | 8
channel area Titibs. increasing, dominantly larger sizes. 2t
E7 Wegelnlive bank protection 90%+ plan! density, Vigor ond vari- \uu 70-90% density. Fewer plont species | 6 | 50-70% density. Lower vigorand | 9 [<50% densily plus fewer species and| 12
: ely sugpesls a deep, dense, soil bind-|~ | or lower vigar suggests a less dense still fewer species form a somewhial less vigor indicale poor, discontinu-
__ ing, rool mass. or deep rool mass. shallow ond discontinugus oot mass. ous ond shallow fool mass.
. LOWER BANKS
X Channel capacity Ample for present plus some in- I |Adequate. Overbank flows rare. W/D| 2 [Barely contains present peaks. Occas- 3 | Inadequate. Overbank Mows com- | 4
creases, Peak Nows contained. W/D [~ ratio 8-15, sional overbank foods. W/D ratio mon. WD ratio »25
ralio <7, 15-25,
! [ank rock conlen! 657+ wilh large, angular boulders | 2 | 40-60%, osily small bouldersto | 4 120-40%, wilh most in the 3-6" diam- K6 ' <20% rock fragments of gravel 8
12"+ numerous. cobbles 6-12", eler closs, sizes, 13" or less,
Obsirictions/Now dellectors/sedimen| | Rocks and old logs firmly embedded.| 2 | Some presen, causing erosive cross Moderalely frequent, moderately | 6 [Frequent obsiructions and deflectors) §
: traps Flow patiern without eutting or depo- currents and minor poal filling. Ob- unslable obstructions nnd deflectors [~ cause bank crosion yearlong. Sedi-
sition, Pools and riffles stable, structions nnd deflectors newer and move will high waler causing bank ment traps full, channel migration
n oA L=h less finn. cutting and filling ef pools, pceurming,
Culting Lillle or none eviden!. Infrequent QAi.n\ma_«_n. intermittently at outcurves and| 8 | Significant. Cuts 12-24" high. Root |12 Almos( continuous cuts, some aver | 16
' banks less thun 6" high generally. constrictions, Raw banks may be up mat overhangs and sloughing evident 24" high. Failure of overhangs fre-
? == 1o 12", quent,
. Deposition Litilc or no enlargement of channel orf 4 [|Some new Increase in bar formation, Moderale deposition of new gravel | 12 |Extensive deposits of predominantly| 16
puint bars. T mosily from conrse gravels. and coarse sand on old and some new| fine particles, Accelerated bor devel-
bars, opment, i
BOTTOM
Hock angularity Sharp cdges ond corners, plane sur- | 1 | Rounded comers and edges, surfaces] 2 | Comers and edges well rounded in 2| 3 | Well roundd in all demensions, (| 4 Y
[aces roughened, sinooth and flat. demcnsions. sut/nces smosth, ~
Brightness Surfaces dull, darkened, or stoined, | 1 | Mostly dull, but may have up 1o 35%| 2 | Mixed, 50-50% dull and bright,4/- 3 [/ Predominalely bright, >65% ex- | 4
i y not bright.. bright surfaces, =2 15T ie. 35-65%. = posed or scoured surfaces.
Consalidation or particle packing Assoried sizes Lightly packed andlor | 2 | Moderately packed with some over- 4 |} Mostly a loose nssortinent withno | & Mo packing evident. Lonse as- )
overlapping. lappin, = apparent overlap, sortinmi, easily moved,
Bollom size distribulion and percent No change in sizes evident, Stable | 4 | Distribution shif slight. Stable mate-| 8 | Moderale change in sizes. Stable | 12 | Marked distribution change. Stable | 16
stulile mnterials materiols 8U- 100%. inls 50-80%. =] materials 20-50%. naterials 0-20%.
Scouring and deposilion Less than 5% of the bottom affected | 6 [5-30% olfected. Scour at no._._minzu;» 12 [30-50% nlfecled. Deposits and scour | 18 | More than 50% of the bottomin a | 24
by scouring and deposition, and where grades steepen. Some || at obstructions, cunsirictions and state of Mux or change neacly year-
deposition in pouls. bends. Some filling of pools. — long.
Clinging aquatic vegetation Abundant, Growth largely mass-like,| 1 [Common, Algal forms in low veloeity] 2 |Present but spoity, niostly in backwaf| 3 [} Perenninl types scarce or absent. 4
dark green, perennial. In swill waler and pool areas. Moss here oo and ler areas. Seasonal blooms make M_A" Yellow-green, shart term bloom
.. oo swiller waters, rocks slick. miay be present,
COLUMN TOTALS

57 , \
?EEmem_:nmEmmn:no_:_zn_.c..mEﬂm_gmn_;nonn:ﬁd. :w._\h., +Q..+m.. \& +1. \M ﬂmh

V ) | |
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Red Meadow Creek
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FLATHEAD NATIONAL FORI
STREAM REACH INVENTORY AND CHANNEL STABILI —.ﬂ F<P_\C>:Cz

d = - B .
- = ‘ \.:v\cv o Cores Ko bdeibel ) Do lols s . By
ITEM RATED | ’ ABILITY INDICATORS BY CLASSES |
UPPER BANKS EXCELLENT GooD FAIR POOR
Landlorm slope Bank slope gradient <30% 2 Bank slope gradien1 30-40% k4 ' Bank slope grodient 40-60% [ Bank slope gradient >60% B
Mass wasling (existing or potential) | Mo evilence of past or any potentinl .u\J Infrequent andfor very small. Mostly | 6 | Moderate lrequency & size, with | 9 32_.._2__2 latge, cousing sediment | 12
for fiture mass wasting into channel |~ | healed over. Low [uture polentinl some taw spols eroided by water dur- nearly yearlong or innminent danger
ing ligh Mows. of same.
Debris jan potential (Noatable objects) | Essentially absent from immediote | 2 | Present but mostly small twigs and | 4 | Present, volunie ond size are both | 6 Moderate to heavy nmounis, pre- @
chunnel orea linibs. increasing. dominantly larger sizes. B
Vegetative bank protection 90%+ plant density. Vigor and vari- | 3 [ 70-90% n_n_._:s__ Fewer plont nunn_nuﬁ\al.v 50-70% densily. Lower vigorand | 9 |<50% densily plus fewer species and) 12
ety suggests a decp, dense, soil bind- or lower vigor suggests a less dense || siill fewer species forma somewhat less vigor indicate poor, disconting-
ing, rool mass, or deep rool mass. shallow and disconlinuous root mass. ous and shallow root mass.
LOWER BANKS
Channel capacity Ample lor present plus some in- 1| Adequate. Overbank Mows rare, WiDf 2 |Barely contains present peaks. Occas- 3 | Inadequate. Overbank Mows com- | 4
crenses. Peak [lows contained, W/D ralio 8-15, —1 sional overbank Moods, WD ratio man, W/D ratio »25
ratio <T. e 15-25.
Nank rock canlent 63%+ with large, angular boulders | 2 | 40-60%, mostly small boulders Emm\ .muc..Eﬂ__ with most in the 3-6” diam- | 6"}  <20% rock fragments of gravel 8
12"+ numerous. cobbiles 6-12" s eler class. o sizes, 1-3" or less. 12
Obsimclions/Maw dellectors/sediment | locks and old logs firmly embedded.| 2 | Seme prescal, causing erosive cross 72| Moderalely frequent, moderately | 6 |Frequent obstructions an deflectors| 8
Iraps Flow pattern withoul culting or depo- curtents sl minor pool flling. Ob- [~ unstable obstructions and deflectors cause hank erosion yearfong, Sedi-
sition. I'ools ond riffes stable. structions nnd deflleclars newer and move will high waler causing bank mient traps Null, channel migration
less [irm. __ culting ond filling of povls. oCCUrming,
Culting Litlle or none evident. Infrequent raw| 4 [Some, intermitlently ot oulcurves on T8} Significont. Cuts 12-24" high. Root | 12 | Alinost continuous culs, some over 16
banks less than 6" high generally. constrictions. Row banks may be E.m.\\ nal overhangs ond sloughing evident 24" high. Failure of averhangs fre-
2 1o 12", quent,
Deposition & or no enlargement of channel of| 4 | Some new increase in bar formation | 8 [YModerate deposition of new pravel | 12 [Extensive deposils of predominantly| 16
point bars. mostly from coarse gravels, 4 nd coarse sand on old and some new|  {fine particles. Accelerated bar devel-
bars, aprment.
BorTromM
Hack sngulanly Sharp edges and comers, plane sur- | 1 | Rounded camers and edges, surfaces | 2 | Comners and cdges well rounded in 2] 3y Well rounded in all demensions, | 4
: Tuees tonghened, sgotl nmd fo. demensivns, ] surlnces smooth.
Drigliness Surfoces dull, darkened, or stained, | | {Mastly dull, bt may have up to um.ﬂ 3 Mixed, 50-50% dull and bright#/- | 3 | Prodominaiely bright, >65% ex- | 4
o penerolly not bright,, hiright surlaces, = 15% ic. 35-65%:, posed or scoured surfaces,
T Conrolidation or particle packing Assorted sizes Hghily packed anddor [ 2 | Moderately packed with some over- | 4 | Mostly a loose assortinent with no 67} Mo packing evident. Lonse as- 8
x 1 overlapplng lapping. upparent overlap, Ex sorlinimi, easily moved.
" fotton size _:._:_u_.___.._. and percent Mo ehanpe in sizes evident, Stable | 4 | Distabution shilt slight. Stable mate-| 8 Moderate change in sizes. Stable A.ﬁr Marked disicibution change. Stable | 16
s malerials BO- 100%. rinls 50-B(1%. materials 20-50%. =) materials 0-20%.
Scouring and __,.._.6:_ ion Less thon 5% of the bonom affected | 6 [5-30% nffected. Scour al constrictions 0-50% oifected. Deposits and scour| 18 | More than 50% of the bottomin a | 24
by scouring and deposition, ontl where grades steepen, Some a1 obstructions, consirictions and stale of flux or change nearly year-
s deposition in pools, bends. Some [illing of pools. long.
Clinging nquatic vegelalion Abundant. Growth largely moss-like, | I' [Common. Algal forms in low veloeilyl 2 |Present but spoity, mostly in backwa-| 3 | Percnnial types scarce or obsent. | 4
dask green, perennial. In swilt water f.\ and pool areas. Moss here loo and ler arens. Scasonal blooms make Yellow-green, shart term bloom
oo swiller walers. rocks slick, may be present,

COLUMN TOTALS

: o
Add the values in each column for a total reach score here. (E. Mw. +G.Ap +If. 7 +p, \R = _\\mu

Reach score of: <38=Excellent, 39-76=Good, 77-114=Fair, >113=Poor Ui

BT

INFPRRATION
¥
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Appendix C Red Meadow Creek

Pebble Counts

S.F. Red Meadow Upper Profile Limit

120% -
100% -
80% -
60% -
40% +

Cumulative %

20% —eo—o—

0% ‘

Particle Size (mm)

S.F.Red Meadow Cross-section Pebble Count

120% -
100% -
80% -
60%
a0% i
20% -
o%w+—F—F—F—F—F—FT—FF 17T

Cumulative %

Particle Size (mm)

C-85



Red Meadow Creek

Appendix C

Cumulative %

S.F. Red Meadow Lower Profile Limit

Particle Size (mm)
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Appendix C

Red Meadow Creek

SUBSTRATE DEQ/MDM

Date: 7/10/2003

Site Visit Code: SF Red Mead Upper Profile Limit

Waterbody: South Fork Red Meadow

STORET Station ID:

Personnel: J. Grace, J. DeRaleau, C.Lewis, K. Wikel

PEBBLE COUNT

Particle (Other)
Row ID| Category Size (mm) |Riffle Count|Count |Characteristic Group: PEBL-CNT]
100.00% |0.00% |Sum | % of Total | Cum. Total
1 Silt / Clay <1 20 20 17.86% 17.86%
2 Sand 1-2 1 1 0.89% 18.75%
3 Very Fine 2-4 2 2 1.79% 20.54%
4 Fine 4-6 9 9 8.04% 28.57%
5 Fine 6-8 6 6 5.36% 33.93%
6 | Medium | 3| 8-12 7 7 | 6.25% 40.18%
7 Medium <>( 12-16 8 8 7.14% 47.32%
8 Coarse % 16 - 22 17 17 15.18% 62.50%
9 Coarse 22-32 15 15 13.39% 75.89%
10 [Very Coarse 32-45 12 12 10.71% 86.61%
11 [Very Coarse 45 -64 6 6 5.36% 91.96%
12 Small 0 64 - 90 5 5 4.46% 96.43%
13 Small IE 90 - 128 2 2 1.79% 98.21%
14 Large § 128 - 180 2 2 1.79% 100.00%
15 Large 180 - 256 0 0.00% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 |Total # Samples 112 0 112 | 100.00%
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Appendix C

SUBSTRATE DEQ/MDM

Date: 7/10/2003 Site Visit Code: SF Red Meadow X-section

Waterbody: South Fork Red Meadow STORET Station ID:

Personnel:J. Grace, J. DeRaleau, C. Lewis, K. Wikel

PEBBLE COUNT
Particle Riffle [(Other)
Row ID| Category Size (mm) | Count | Count | Characteristic Group: PEBL-CNT
100% | 0.00% | Sum | % of Total Cum. Total

1 Silt / Clay <1 26 26 26.00% 26.00%
2 Sand 1-2 2 2 2.00% 28.00%
3 Very Fine 2-4 5 5 5.00% 33.00%
4 Fine 4-6 1 1 1.00% 34.00%
5 Fine 6-8 5 5 5.00% 39.00%
6 Medium g 8-12 11 11 11.00% 50.00%
7 Medium | Z | 12-16 5 5 5.00% 55.00%
8 Coarse % 16 - 22 21 21 21.00% 76.00%
9 Coarse 22 -32 11 11 11.00% 87.00%
10 Very Coarse 32-45 6 6 6.00% 93.00%
11 Very Coarse 45-64 2 2 2.00% 95.00%
12 Small & 64 - 90 4 4 4.00% 99.00%
13 Small - | 90-128 1 1 1.00% 100.00%
14 Large 8 128 - 180 0 0.00% 100.00%
15 Large © 180 - 256 0 0.00% 100.00%
16 Small " 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 100 0 100 | 100.00%
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Appendix C Red Meadow Creek
SUBSTRATE DEQ/MDM

Date: 7/10/2003 Site Visit Code: SF Red Meadow Lower profile limit

Waterbody: South Fork Red Meadow STORET Station ID:

Personnel: J. Grace, J. DeRaleau, C. Lewis, K. Wikel

PEBBLE COUNT
Particle (Other)
Row ID | Category Size (mm) |Riffle Count | Count |Characteristic Group: PEBL-CNT
100.00% | 0.00% [Sum | % of Total | Cum. Total

1 Silt / Clay <1 21 21 21.00% 21.00%
2 Sand 1-2 6 6 6.00% 27.00%
3 Very Fine 2-4 3 3 3.00% 30.00%
4 Fine 4-6 8 8 8.00% 38.00%
5 Fine 6-8 1 1 1.00% 39.00%
6 Medium g 8-12 9 9 9.00% 48.00%
7 Medium |Z| 12-16 5 5 5.00% 53.00%
8 Coarse % 16 - 22 6 6 6.00% 59.00%
9 Coarse 22 -32 11 11 11.00% 70.00%
10 Very Coarse 32-45 5 5 5.00% 75.00%
11 Very Coarse 45 -64 8 8 8.00% 83.00%
12 Small 0 64 - 90 5 5 5.00% 88.00%
13 Small ;‘j 90 - 128 8 8 8.00% 96.00%
14 Large § 128 - 180 4 4 4.00% 100.00%
15 Large 180 - 256 0 0.00% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 -1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 100 0 100 | 100.00%
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South Fork Red Meadow Historic Pfankuch Rating Comparison

UPPER BANKS Str.segment Str.segment Str.segment Str.segment Str.segment Str.segment Str.segment
Date Date Date Date Date Date Date

0.153-0.163 0.153-0.163 0.0-2.722 2.722-3.661 Profile UL Profile CS Profile LL
14 July 1976 10 July 1979 18 Aug.1982 18 Aug.1982 10 July 2003 10 July 2003 10 July 2003

Landform slope 2 2 2 6 4 4 4

Mass wasting 6 3 3 3 6 3 6

Debris jam 6 2 5 4 8 8 8

potential

Vegetative bank

protection 6 3 4 3 3 6 6

LOWER BANKS

Channel capacity 1 1 3 2 1 2 2

Bank rock content 6 2 6 4 6 6 6

Obstructions/flow

deflectors/sediment 4 2 6 4 6 4 4

traps

Cutting 8 4 6 4 4 8 12

Deposition 12 4 8 4 4 8 8

BOTTOM

Rock angularity 2 1 4 2 4 3 2

Brightness 2 1 2 2 3 2 2

Consolidation or

particle packing 4 2 3 4 4 6 4

Bottom size

distribution/ 8 4 4 4 8 12 12

percent stable

materials

Scouring and 18 6 12 9 12 12 12

deposition

Clinging aquatic 3 1 2 1 3 1 1

vegetate

TOTALS 88 38 70 56 76 85 89

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor
83.3 Average Pfankuch rating for the for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the
400 foot profile completed as part of the field assessment of South Fork Red Meadow current conditions for the FHPA report.

%9910 MOpeaN pay

D Xlpuaddy



Appendix C Red Meadow Creek

C-91



26-0

Cross-Section

Elevation (feet)

Cross Section South Fork Red Meadow Creek

3785.0
3784.5 -
3784.0
3783.5 ~
3783.0
3782.5
3782.0

3781.5

3781.0

3780.5

o /

3780.0
3779.5 -

T /
\/

3779.0

10 15 20 25

Distance From Pin (feet)

—— Stream Bottom —— Water Level

30

35
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Longitudinal Profile

Longitudinal Profile South Fork Red Meadow Creek

3,794

Upper Limit

3,789

Crosg Section

3,784

3,779

Elevation (feet)

3,774

3,769

3764 Low er Limit

Distance Traveled (feet)

—x— Stream Bottom —e— Water Elevation

0O 20 40 60 80 100 120 140 160 180 200 220 235 245 265 277 286 302 320 340 355 375 395
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Whale Creek

Appendix C

Site Visit Form

Place Site Visit |
Label Here w

StationID ( O (o1

dite Visit Form

STORET Project ID:_ "™ DL - Lola

L. 3 (One Station per page) Trip ID: o0 - LTHD Date: AL@J_ \_GW
e . .
Personnel: _Lo. o lau> [ W Am g
Waterbody Name  \J\~q | o (reck County ¢ |alhend HUC (70100
OHALCD|  Visit# Location \

Lat H&, §

N Long . 262343 W Verified? ] By

GPS Daturh (Circle One¥_NAD 27, NAD 83

WGS84
Lat/Long obtained by method other than GPS? Y [] N [] If Y what method used? If by map what is the map scale?
Samples Taken: Sample ID/File Location: Sample Collection Procedure
Water U] | Nutrients [J Metals [] Commons [] GRAB
Sediment O] SED-1
Macroinvertebrate | [X] | Macroinvertebrate Habitat Asmt. [] C3-0989 M KICK) HESS OTHER:
Algae/Macrophytes | [ | Aquatic Plant Form [] PERL-1 _ OTHER:
Chlorophyll a O] CHLPHL-2 OTHER:
Habitat Assessment | [ | Stream Reach Asmt. [] other [ Purpose: 1/V\1y(_
Substrate 0 | Pebble Count [ % Fines O
Transect ]
Photographs X
Field Notes S|
Other
Measurements: Time: || /0 Macroinvertebrate Kick Duration: (02" Kick Length (FL.): |.~ win 2D K¢
/ Flow (cfs) Est.[]| |Site Visit Comments: [ |1 o0 3073
Temp: ('C) W & P steam  af :
pH: :
SC: (mS/cm) { \Ska, i
SC x 1000 = pmho/cm biud o ha Ang (Y _
DO: (mg/L) ' A U
TUR: Clear [] Sight [7] Turbid [] Opaque []

Turbidity Comments:
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Whale Creek

Flathead National Forest Documents

....,,__..q/C o Lz s Lassr vy

q-17-~03

(GFY-T07 Wil 1)

FLATHIEAD NATIONA

STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATIO

L FOREST

N __.\,. il

STABILITY INDICATORS BY CLASSES

ITEM RATED

UPPER BANKS EXCELLENT GOO0D FAIR POOR
Landfurm slope Bank slope gradient <30% £2]1  Bank slope pradient 30-40% 4 Bank slope gradient 40-60% [ Tank slope gradient >60% 8
Mass wasting (existing or potentinl) | No evitlence of past or any polentiol | 3 | Infrequent andior very small. Mostly @ Muoderale frequency & size, with | 9 | Fregquent or large, causing sediment | 12

for future mass wasting into channel liealed over. Low [ulure polenlial some raw spots ernded by water dur- ncarly yearlong or imminenl dunper
A 3 ing high Naows. = of same.
Debris jum potential (floaable objects) Essentially absenl fromt immediate | 2 | Prescat but mostly small twigsand | 4 | Prusent, volume and size are both r@ Maoderale to heayy amounts, pre-
chuunel area [imbs. increasing. doininant]y larger sizes.

50-70% density, Lower vigor and | 9 1<50% density plus fewer species and| 12

Vegelalive bank prolectian

0%+ plant deasity. Vigor ond vari- (33| 70-90% density. Fewer plant species | 6
ar lower vigor suggests a less dense
or deep rool mass.

ety suggesls a deep, dense, soil bind-
ing, root mass.

LOWER BANKS

still fewer species form a somewhal

shallow ond discontinuous root miass.

less vigar indicale poor, discontinu-
ous and shallow rool mass.

Channel capacity Ample for present plus some in- | 1 Adequate. Overbank flows rare. W/D Jnu Barely contains present peaks. Occas-| 3 | Inadequate. Overbank Nows cont- | 4
crenses, Peak Nows contained. W/D ralio 8-15. | sional overbank Moads. WD ralio man. W/D ratio >23
ralio <7, = Al 15-25.
Nank rock content 65%+ wilh large, angular boulders | 2 | 40-60%. mos|ly small boulders to e 30407, with most in the 3-6° dinm-| 6 | <20% rock fragments of gravel ]
12"+ nuincrous. cobibles 6-12% eler class. ] sizes, |-17 or less. 1l
ObsiructionsiMow dellectorsfsediment [Rocks and old logs firmly embedded.| 2 | Some present, causing crosive cross AMW Moderately frequent, moderalely | 6¢ (Frequent obstructions and deflectors| 8
iraps Flow paliem withoul cutling or depo- currents ond minar poal filling. Ob- unstable obstructions and defleciors cause hank erosion yearlong. Sedi-
sition. Poals and riffles stable. structions and deflectors newer and move with high water causing bank ment traps full, channel migration
0 5 less firm. culting ond [illing of pools, OCCurming.
Culling Lilile or none evident, Infrequent raw| 4 |Some, intermiftenily ot pulcurves end{ By Significant, Cuts 12-24" high. Root 12 | Alinost continuous culs, some over | 16
banks less than 6" high genemlly. consirictions. Raw banks may be up [~ pnat overhangs and sloughlng evident 24" high. Failure of overhangs [re-
¥ to 127, guenl,
Deposition Little or no enlargenient of channel orf 4 | Some new increase in bar lormation, {87 Moderate deposition of new gravel |12 |Extensive deposits ol predomninantly| 16
point bars. mostly from coarse gravels. and coarse sand on ald and some new fine particles. Accelerated bar devel-
bars. _opment,
BOTTOM ) L
Hock angularity Sharp cdges and corners, plane sur- | | | Rounded comers and edges, surfaces @. Comers and cdges well rounded in 2| 3 | Well rounded in all demensions, | 4
- faces rauphencd, i smuoth and Mat. denicnsions. surlnces simooth,
Drightness Surfaces dull, darkened, or stoined, | | |Mosily dull, but may have up to 35% @ Mired, 50-501% dull and bright 4/~ | 3 | Predominately br ght, >65%ex- | 4
generally not bright.. biright surfaces. : 15% ie. 35.65%. posed or scoured surfaces.
Consolidation or particle packing Assoried sizes lightly packed andlor | 2 | Moderalely packed with some over- @ Mastly a loose nssortinent withno | 6 Mo packing evident. Loose ds- ]
overlapping. __lapping. upparent averlap. sortmmi, casily moved. ==
Bollam size distribwion and percent Mo change in sizes evident. Stable | 4 | Distribution shift slight. Stable mate- [8Y Moderale change in sizes, Siable | 12 | Marked distribuiion change. Stable | 1
slable inaterials materials B0-100%. rinls 50-80%. ~ mialerials 20-50%. imaterials 0-20'%.
Scouring and deposition Less than 5% of the bottormn alfected | 6 [3-30% affected, Scour at nnna_:.n_.a_..m@ 30-50% allected. Deposits and scour| 18 | Mare than 50% of the boltomin a | 24
by scouring and deposition. and where grades steepen, Some [T | &t obstnictions, cunstrictions and stale of Mux or change nearly year-
i deposition in pouls. || bends. Some filling of poals. long.
F]

Clinging oquatic vegelalion

Abundant, Growth largely moss-like,| 1 Comman. Algal forms in low velacily} 2
dark green, perennial. [n swilt water ond ool areas. Moss here too and

|er areas, Seasanal blooms make
rocks slick.

Present bul spotly, mostly in backwa

- oo swiller walers, -

@¥ Perennial types searce ar abse

Yellow-green, short terin bloom
niny be present.

G 2 10

COLUMN TOTALS

Reach score ol Aumu_w.xnm:m:

77-114=Fair, >115=Poor

Ad\l the values in each noEE: for a total reach score here. _E. 5 + G. 0 +F. [ +P.2 = NW )
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Appendix C

WL (e
(ppes Luset™

i

FLATHEAD NATIONAL FOREST
STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION M.\, A\

cnnn s s wnn n P

; ITEM RATED _ STABILITY INDICATORS BY CLASSES __
UPPER BANKS EXCELLENT GOOD FAIR POO __

ki Landlurm slope Dank slope gradient <30% C Bank slope gradient 30-40% 4 Bank slope gradient 40-60% 6 Bank slope gradient >60% i

Macs wasting (existing or polentiol) | Mo evidence of past or any potential | 3 | Infrequent andéor very simall. Maostly @ Madurale lrequency & size, with | 9 | Frequent or large, causing sc i 12

for [uiure mass wasting into channel healed over. Low future potential |~ |some raw spots ernded by water dur- nearly yearlong or imminent danger

ing higl flows, = of saine. [t

Debris jam polential (Moatable objects) | Essentially beent from tmmediote | 2 | Present bul mas/ly small twigs and | 4 | Present, volume and sizeore both [ 6} Moderale lo heavy amonls, pre- []
chuuncl prea o fimbs. increasing, ) dominantly larger sizes. B

9

Vepetative bank prolection

90%+ plont density. Vigor ond vari-
ety suggests a deep, dense, soil bind-
ihg, root mass.

70-50% density. Fewer plant species | 6
or lower vipor suggests a less dense
or deep root mass.

LOWER BANKS

50-70% density. Lower vigor and
still fewer species form a soimewhat
shallow and discontinuous rool ninss,

<50% density plus fewer species and) 12
less vigor indicate poor, disconlinu-
ous nnd shallow ropt mass.

by scouring and deposition.

and where grades sieepen, Some

Clinging nquatic vegelation

Abundant, Growih largely moss-like,
dark green, perennial. In swili woler

and pool areas, Moss here oo and

deposilion in pools. | bends. Some filling of pools.
Comman. Algal forins in low velocily| 2 [Present but spotty, mostly in Enrs{_@ Perennial types scarce or absent, | 4

! Channel capacity Ample for present plus some in- 1 |Adequate, Overbank flows rare. WD| 2 [Barely contains present peaks. anE.rﬁm\v Inadequate. Overbank fMows com- | 4
crenses. Peak Nows cantained. WD ralio 8-15. sional overbank Moods. W/D ratio man. W/D ratio >25
ralio <7. 15-25.
Bank rock content 65+ with Targe, angular boulders | 2 | 40-60%, mosily small bouldersta | 4 | 20-40%, with most in the 3.6" diam- ,m.mu <20% rock fragments of gravel | 8
12"+ nuneraus, cobibles 6-12", eler closs. sizcs, 1-3" orless.
Obstructionsiflow deliectorsfsediment |Rocks and old logs firmly embedded.| 2 | Some present, causing crosive cross Muoderately frequent, moderately | 6 [Frequent obstructions and defiectors 8
= traps Flow pattern without culling or depo- currents and minor pool filling. Ob- unstable obstructions and deflectors cause hank erosion yearlong. Sedi-
sition, Pocls and riffles stable. structions nnd deflectors newer and move with high waler causing bank ment traps full, channel migration
less firm. culling nnd Milling of pools. peCurTing.
Culling Little or none evident. Infrequent raw| 4 |Some, intermittently at ouleurves and 8| Significant. Cuts 12-24" high. Root | 12 | Almost continuous cuts, some aver | 16
: banks less than 6" high generally. constrictions. Raw banks may be up nal overhangs ond sloughlng evident 24" high. Failure of overhangs fre-
' lo 12" quent,
Depasition {ittle or no enlargerent of channel or| 4 [ Some new Incrense in bar formation, 8 | Moderate deposillon of new gravel Extensive deposits of predoininantly| 16
point bars, ; mostly from coarse gravels. and coarse sand on old ond some new line particles, Aceelerated bar devel-
bars. opmenl.
BOTTOM
' Hock angularity Sharp edges and corners, plane sur- | 1 | Rounded eomers and edges, surfoces Mww Comers and cdges well rounded in 2| 3 [ Well rounded in all demensions, 4
jees ronphened. smootl and (at. demensivns. surlnces siooth,
Brighiness Surfaces dull, darkened, or stained, | | |Mostly dull, but way have up to 35% @ Mixed, 50-50% dull and bright,+- | 3 | Prcdominately biight. >65% ex- | 4
generally not bright.. briglu surfaces, 15% ie, 35-65%. posed orscoured surfaces,
Consalidation or particle packing Assoried sizes tightly packed andlor | 2 | Modertely packed with some over- ﬂ.& Moslly a loose assortment withno | 6 No packing evident. Loose as- 3
overlapping. lapping. == spparcnl overlap. sortmmi, easily moved.
Bottan size distribution and percent HNa change in sizes evident. Stoble | 4 | Distribution shift slight. Stable mate- \M-ﬂ Moderale change in sizes, Stable | 12 | Marked disiribution change. Stable | 16
stable materials malerials BU-100%, rials 50-80%. = malerials 20-50%., materials 0-20%.
Seouring and deposition Less than $% of the bottom affected | 6 15-30% affected. Scour at constnictions 1211 30-50% affected. Deposits and scour| 18| More than 50% of Ihe bottomina | 24

at obstructions, constrictions and

stale of (lux or change nearly year-
long.

ler arens. Seasonal blooms make

Yellow-green, short term bloom

[COLUMN TOTALS

foo “u

niay be present.

e ||

swifler walers.
“lo
L

rocks slick.
\wn
L

Aldd the values in each column for a total reach score here. (E. 5 +G. 4b +¥.30 +P._0 = 5 / )
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Appendix C

Whale Creek

FLATHEAD NATIONAL FOREST

STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION .

[~ P o 0 \
ITEM RATED | STABILITY INDICATORS BY CLASSES E
UPPER BANKS EXCELLENT - GooD FAIR POOR
Landfonn slope Dank slope gradient <30% ] Bank slope gradient 30-40% 4 Bank slope gradicnt 40-60% 6 Bank slope gradient >60%
Mass wasting (existing or potential) | No evidence of past o any potentiol | 3 | Inlrequent andior very simall, Mostly @ Modurale frequency & size, with | 9 |Frequent ot Yarge, causing sediment
for futnre mass wasting into channel Tiealed over. Low future potentinl some raw spots eraded by water dur- nearly yearlong or inminent dunger
| ____ing high Mows. of saime.
Debris jum potential (floatable objects) | E ially ahsent from immediate | 2 | Present bul masily small twigs and | 4 | Present, volume and size ore both | 6){ Moderate to heavy minounis, pre-
chunnel area limbs, increasing, dominantly larger sizes.
Vegelative bank protection 90%+ plant density, Vigor and vasi- 70-90% densily. Fewer plant specics | 6 | 50-70% densily. Lower vigorand | 9 [<50% density plus fewer species and| |
ely suggests a deep, dense, <oil bind- ar lower vigor sugpests a less dense still fewer species form a somewhat less vigor indicate poor, discontinu-
inhg, rool mass. or deep rool mass. shallow and disconlinuous Fool miass. gus and shallow root mass.
LOWER BANKS
Channel capacily Ample Tor present plus some in- 1 |Adcquate. Overbank flows rare, W/D| 2 [Barely contains present peaks. Occas- 33| Inndequate. Overbank flows com-
crenses. Peak [lows contained, W/D ratio 8-15. stonal overbank Moods. WD ratio mon. W/D ralio >25
ratio <7, 15-25. .
Pank rock content #5%+ with large, angular boulders | 2 | 40-60%, mostly small boulders to | 4 |20-40%, with most in the 3-6" diam- 63| <20% rock fmgments of gravel
12"+ nuincrous. cobbles 6-12", = eler class.
Obstructions/low dellectors/sediment | llocks ond old logs firmly embedded.| 2 | Some present, causing erosive cross wt Moderalely lrequent, moderately | 6 |Frequent obstructions and deflectors
traps Flow pattern without culting or depo- currents andd minor pool filling. Ob- |* | unstable obstructions andl defectors cause hank erosion yearlong. Sedi-
silion. Pools nnd riffes stable. struclions nnd deMeclors newer and move willt high waler causing bank ment (raps full, channel wigration
less firm. culling and [illing of pools. OCCUIming.
Cutting = or nene evident. Infrequent raw| 4 |Sormne, intermittently at auteurves and Cmu Significant. Cuts 12-24" high. Root | 12 Almos! conlinuous culs, some over
banks less than 67 high genemnliy. consiriclions. Raw hanks may be up mat overhangs and sloughing evident 24" high. Failure of overhangs [re-
i to 12", quent.
Depos {ittle or no enlargement of channel or| 4 | Some new increase Tn bar formation, | 8 | Moderole deposition of new gravel Extensive deposils of predominantly
point bars. mostly from coarse gravels. and coarse sand on old and some new| line particles. Accelerated bar devel-
bars. opmenl.
BOTTOM
_' Hack angularily Sharp edges and corners, plane sur- 1 | Rounied comers and edges, surfaces | 2 | Comers and edges well rounded in 2 (33 Well rounled in all demensions,
[aces roupghencd. sipoth ond flat. demensions. surlnces smooth,
Brightness Surfaces dull, darkened, or stained, | | | Mostly dull, but mny have up lo 35% m_...« Mixed, 50-50% duil and bright, 4/~ | 3 | Predominaiely hright, >065% ex-
generally not bright.. bright surlaces, = 15% ie. 35-65%. posed or scoured surfaces.
Consolidation or panticle packing Assoried sizes tightly packed andior | 2 | Moderately packed wilh some aver- 4)| Mostly a loose assortinent withino | 6] No packing evident, Loose ds-
overlapping. lapping. | apparcnl overlap. sorinml, easily moved.
Batton size distribution and percent No change in sizes evident. Stable | 4 Distribution shilt slight. Stable mate- @ Moderale change in sizes. Stable | 12 | Marked distribution change. Stable
ble materials materials 80- 1007, rials 50-80%. malerials 20-50%. materials 0-20%.
Scouring and deposition Less than 5 of (e bottom offected | 6 |5-30% affected. Scour at constrictiong ]2 f30-50% alfecied. Deposits and scour| 18| Maore than 50% ol the bottomin &
by scouring and deposition. and where grades sieepen. Some at obstructions, consiriclions and state of Mux or change nearly year-
deposition in pouls. bends. Some filling of pools. long.
Clinging nquatic vegelation Abundant, Growth largely moss-like, | 1 [Common. Algal forms in Tow velocity| 2 [Present but spoity, mostly in backwa- n.u.;.. Perennial ypes scarce or nhsent.
Uark green, perennial, In swill waler and pool areas. Moss here toa and ter areas. Seasonal blooms make | Yellow-green, short term bloom
log swiller walers. rocks slick. may be present.
[COLUMN TOTALS ) 44 3b )

Reach score of: <38=Excellent, uw-.waumcaa

S

idd the values in each column for a total reach score here. (E._5_ +G. 94 _4F, 3 +P.O = mm )

77-114=Fair, >115=Poor
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Appendix C Whale Creek

Pebble Counts

Whale Creek-1 Upper Profile Limit
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Whale Creek

Appendix C
Whale Creek-1 Lower Profile Limit
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Appendix C

Whale Creek

SUBSTRATE DEQ/MDM

Date:7/14/2003 Site Visit Code: Whale Ck-1 Profile Upper Limit

Waterbody:Whale Creek STORET Station ID:

Personnel: C. Lewis, K. Wikel

PEBBLE COUNT
Particle Riffle  |(Other)| Characteristic Group: PEBL-
Row ID| Category Size (mm) Count Count CNT
100.00% | 0.00% |Sum| % of Total | Cum. Total

1 Silt / Clay <1 10 10 10.00% 10.00%
2 Sand 1-2 1 1 1.00% 11.00%
3 Very Fine 2-4 4 4 4.00% 15.00%
4 Fine 4-6 0 0.00% 15.00%
5 Fine 6-8 0 0.00% 15.00%
6 Medium % 8-12 6 6 6.00% 21.00%
7 Medium <>E 12-16 2 2 2.00% 23.00%
8 Coarse % 16 - 22 3 3 3.00% 26.00%
9 Coarse 22-32 9 9 9.00% 35.00%
10 Very Coarse 32-45 8 8 8.00% 43.00%
11 Very Coarse 45 - 64 12 12 12.00% 55.00%
12 Small %) 64 - 90 16 16 16.00% 71.00%
13 Small § 90 - 128 12 12 12.00% 83.00%
14 Large § 128 - 180 7 7 7.00% 90.00%
15 Large 180 - 256 9 9 9.00% 99.00%
16 Small 256 - 362 1 1 1.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 -1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 100 0 100 | 100.00%
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Whale Creek Appendix C
SUBSTRATE DEQ/MDM

Date: 7/14/2003 Site Visit Code: Whale Creek-1 Cross-section

Waterbody: Whale Creek STORET Station ID:

Personnel:C. Lewis, K. Wikel

PEBBLE COUNT
Particle (Other)
Row ID| Category Size (mm) |Riffle Count|Count|Characteristic Group: PEBL-CNT
100.00% [0.00%| Sum | % of Total | Cum. Total

1 Silt / Clay <1 14 14 13.86% 13.86%
2 Sand 1-2 13 13 12.87% 26.73%
3 Very Fine 2-4 6 6 5.94% 32.67%
4 Fine 4-6 1.98% 34.65%
5 Fine 6-8 3.96% 38.61%
6 Medium | |  8-12 3.96% 42.57%
7 Medium <>,: 12-16 10 10 9.90% 52.48%
8 Coarse % 16 - 22 4 4 3.96% 56.44%
9 Coarse 22-32 4.95% 61.39%
10 Very Coarse 32-45 8 8 7.92% 69.31%
11 Very Coarse 45 - 64 12 12 11.88% 81.19%
12 Small %) 64 - 90 5 5 4.95% 86.14%
13 Small %J 90 - 128 7 6.93% 93.07%
14 Large 8 128 - 180 5 5 4.95% 98.02%
15 Large © 180 - 256 0 0.00% 98.02%
16 Small ” 256 - 362 1 1 0.99% 99.01%
17 Small % 362 - 512 1 1 0.99% 100.00%
18 Medium g 512 -1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 101 0 101 100.00%

C-108



Appendix C

Whale Creek

SUBSTRATE DEQ/MDM
Date:7/14/2003 Site Visit Code: Whale Ck-1. Profile Lower Limit
Waterbody:Whale Creek STORET Station ID:
Personnel:C. Lewis, K. Wikel
PEBBLE COUNT
Particle Riffle | (Other)
Row ID | Category Size (mm) Count | Count |Characteristic Group: PEBL-CNT
100.00%| 0.00% | Sum | % of Total | Cum. Total
1 Silt / Clay <1 11 11 11.00% 11.00%
2 Sand 1-2 8 8 8.00% 19.00%
3 Very Fine 2-4 3 3 3.00% 22.00%
4 Fine 4-6 3 3 3.00% 25.00%
5 Fine 6-8 2 2 2.00% 27.00%
6 Medium | 9 8-12 5 5 5.00% 32.00%
w
7 Medium g 12-16 1 1 1.00% 33.00%
o
8 Coarse 16 - 22 2 2 2.00% 35.00%
9 Coarse 22-32 1 1 1.00% 36.00%
Very
10 Coarse 32-45 7 7 7.00% 43.00%
Very
11 Coarse 45 - 64 12 12 12.00% 55.00%
12 Small " 64 - 90 16 16 16.00% 71.00%
w
13 Small o 90-128 12 12 12.00% 83.00%
e}
14 Large | 3| 128-180 6 6 6.00% 89.00%
15 Large 180 - 256 9 9 9.00% 98.00%
16 Small 256 - 362 2 2 2.00% 100.00%
N
17 Small % 362 - 512 0 0.00% 100.00%
[a)
18 Medium || 512-1024 0 0.00% 100.00%
O
19 Large @1 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
Total #
21 Samples 100 0 100 100.00%
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Whale Creek Historic Pfankuch Rating Comparison

UPPER Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg.

BANKS Date Date Date Date Date Date Date Date
8.83-8.84 | 12.12-12.13 | 8.83-8.84 | 12.12-12.13 | 6.98-7.00 | Profile 1 UL | Profile 1 CS | Profile 1 LL
July-1976 | July-1976 | July-1979 | July-1979 | Sept.1994 | 17 July 03 17 July 03 17 July 03

Landform 2 2 3 4 6 2 2 2

slope

Mass wasting 3 3 3 3 12 6 6 6

Debris jam 8 5 8 4 6 6 6 6

potential

Vegetat bank 6 5 6 3 6 3 3 3

protection

LOWER

BANKS

Channel 2 2 1 1 2 3 3 2

capacity

Bank rock 7 5 6 4 6 6 6 4

content

Obstructions/

flow 7 3 4 2 4 4 4 4

deflectors/sed

iment traps

Cutting 8 4 8 4 12 8 8 8

Deposition 12 4 8 8 8 12 12 8

BOTTOM

Rock 3 2 2 2 2 2 3 2

angularity

Brightness 3 2 1 1 3 2 2 2

Consolid/ 5 4 2 2 2 4 4 4

particle pack

349910 d[_UM
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UPPER Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg. Str.seg.

BANKS Date Date Date Date Date Date Date Date
8.83-8.84 | 12.12-12.13 | 8.83-8.84 | 12.12-12.13 | 6.98-7.00 | Profile 1 UL | Profile 1 CS | Profile 1 LL
July-1976 | July-1976 | July-1979 | July-1979 | Sept.1994 | 17 July 03 17 July 03 17 July 03

Bottom size

distribution 12 8 4 4 8 8 8 8

Ipercent

stable

materials

Scouring and 18 12 6 6 12 12 12 12

deposition

Clinging 3 2 2 2 2 3 3 3

aquatic

vegetat

TOTALS 99 52 63 50 91 81 85 74

Whale Creek Tributary Historic Pfankuch Rating Comparison

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

80 Average Pfankuch for 3 ratings done at the lower limit (LL), the cross-section (CS), and the upper limit (UL) of the 1000 foot
profile completed as part of the field assessment of Whale Creek current conditions for the FHPA report. Field map displayed below.

UPPER BANKS Str.seg. Str.seg. Str.seg. Stream Stream Stream Stream Stream Stream
Date Date Date segment | segment | segment | segment | segment | segment
Date Date Date Date Date Date
Profile 2 | Profile2 | Profile2 | Hornet Shorty Shorty Shorty Shorty Shorty
UL CS LL Cr. Cr. Cr. Cr. Cr. Cr.
22 22 22 0.21-0.22 | 0.29-0.3 | 1.19-1.2 | 3.90-3.91 | 01.19-1.2 | 3.90-3.91
Sept.03 Sept.03 Sept.03 28 July 28 July 28 July 28 July 12 July 12 July
1976 1976 1976 1976 1979 1979
Landform slope 6 4 6 5 2 2 4 6 6
Mass wasting 6 6 6 6 3 3 6 6 3

TTT-O
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UPPER BANKS Str.seg. Str.seg. Str.seg. Stream Stream Stream Stream Stream Stream
Date Date Date segment | segment | segment | segment | segment | segment
Date Date Date Date Date Date
Profile 2 | Profile2 | Profile2 | Hornet Shorty Shorty Shorty Shorty Shorty
UL CS LL Cr. Cr. Cr. Cr. Cr. Cr.
22 22 22 0.21-0.22 | 0.29-0.3 | 1.19-1.2 | 3.90-3.91 | 01.19-1.2 | 3.90-3.91
Sept.03 Sept.03 Sept.03 28 July 28 July 28 July 28 July 12 July 12 July
1976 1976 1976 1976 1979 1979

Debris jam potential 6 6 6 6 6 7 6 4 4

Vegetat bank 3 3 3 3 6 6 6 6 6

protection

LOWER BANKS

Channel capacity 1 2 1 1 2 2 2 2 1

Bank rock content 6 4 8 2 2 6 2 6 4

Obstructions/flow

deflectors/sediment 4 4 4 6 6 4 4 2 2

traps

Cutting 8 8 4 6 4 4 4 4 8

Deposition 4 8 4 4 5 8 4 8 4

BOTTOM

Rock angularity 2 2 2 2 2 2 2 2 2

Brightness 3 3 2 2 2 2 2 1 1

Consolid or particle 4 4 4 2 2 2

pack 4 4 2

Bottom size 4

distribution / 12 8 8 8 8 8 4 4

percent stable

materials

Scouring and 18 12 6 12 12 12 12 6 6

deposition

Clinging aquatic 3 2 2 3 3 2 2 2 2

vegetat

TOTALS 75 65 60 70 67 72 66 61 55
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

Whale Creek Tributary Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Ninko Cr. Ninko Cr Koopee Cr. Koopee Cr. Inuya Cr. Inuya Cr.
0.58-.059 0.59-0.59 0.107-0.117 0.107-0.117 0.155-0.165 0.155-0.165
28 July 1976 | 10July 1979 | 28 July 1976 | 10 July 1979 28 July 19 9 July 1979
Landform slope 4 2 4 6 2 6
Mass wasting 6 3 9 3 6 3
Debris jam potential 7 4 8 8 6 2
Vegetative bank protection 6 6 3 12 9 3
LOWER BANKS
Channel capacity 1 1 1 2 1 2
Bank rock content 2 4 4 4 4 4
Obstructions/flow
deflectors/sediment traps 4 4 4 2 4 2
Cutting 8 4 16 8 12 4
Deposition 4 16 16 4 4 4
BOTTOM
Rock angularity 2 2 3 2 2 2
Brightness 3 4 4 1 3 2
Consolid or particle packing 6 6 6 4 6 4
Bottom size distribution /
percent stable materials 12 8 8 8 8 8
Scouring and deposition 12 24 24 12 18 6
Clinging aquatic vegetation 3 4 4 3 4 3
TOTALS 80 92 114 79 89 55

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor
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Whale Creek Cross-Section Locations

Whale Creek Topography with 2003 Benchmark Locations

¥ B

] ; )1;\}% L \\\
e

R N
e,

Benchmark locations include:
longitudinal profile
cross-section
Wolman pebble counts
Pfankuch stream stability rating
Streams

B Lakes

/v 200-ft countour Interval

5 0 5 Miles
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Cross Section

LPIN

Cross Section Lower Whale Creek

RPIN

4,170

LTOB
4,169 - X
4,168

4,167 -
4,166 -

4,165 -

Elevation (feet)

4,164 -

RBF,

4,163

4,162 -

4161 +—+—/—>7—7+r—r—r—v+—"r—— " ""T—"TT7"T"—"T7T T T T T 7T T 7T T T T T T T T T T T T T T T T T T T T T

Distance From Pin (feet)

—¥— Stream Bottom = Water Level

Vertical exaggeration = 13.8

LPIN = left (looking downstream) pin
LTOP = left top of bank

LBF = left bankfull

RBF = right bankfull
RTOB = right top of bank

RPIN = right (looking downstream) pin

D Xlpuaddy
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Longitudinal Profile

Longitudinal Profile Lower Whale Creek
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Whale Creek Reach 2
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Appendix C

Site Visit Form

Place Ste Visit | Site <m.mmw Form m._,‘OmmH ?ﬂmg 5 TMh- ¢ e £y -

_..man_:na ,,,,, j V>0 oD {One Station per page) Trip ID: P2~ | D Date: |w_\ ) J_E_.\ 30
Personnel: _ &0 (h 1o D __ Peadmh e

Waterbody Name /ofoﬁ_ (to0 \c County H\hﬁ. ¥o0 4 HUCc |79/ 0Q0l

StationID (‘DwWHALCo  Visit# Location | 'y . 22 =

Lat 4% 95988 W Long |/tE47729 . O <onm&,.,_“ﬂ__ By GPS Datum (Circle One): fz;wqu\ NAD 83  WGS84

Lat/Long obtained by method other than GPS? Y [] N [] If Y what method used? If by map what is the map scale?

Samples Taken: Sample ID/File Location: Sample Collection Procedure ]
| Water [ | Nutrients [] Metals [J Commons [] . L GRAB

Sediment O § : BT SED-1
| Macroinvertebrate =i Macroinvertebrate Habitat Asmt. [] 0 3-06G20M _KICK HESS OTHER:
| Algae/Macrophytes [J | Aquatic Plant Form ] PERI-1  OTHER:

Chlorophyll a L] CHLPHL-2  OTHER:

Habitat Assessment | [ | Stream Reach Asmt. [J other [] Purpose: /1 :w._,.

Substrate CJ | Pebble Count [] % Fines []

Transect OJ

Photographs ]

Field Notes ]

Other

Measurements: | Time: /3 20 Macroinvertebrate Kick Duration: /1. Kick Length (Ft.): 50

/ Flow (cfs) Est. [] Site Visit Comments:
Temp: ('C) W _ A i A Yehina
H: ks {

SC: (mS/cm) Mg 0aeS . aild ey vt aque

SCx 1000 = pmho/cm 7, ‘_ _A_i _ )
120 (mg/l) il eonfliomry {Shoity

TUR: Clear [] Slight [ Turbid [ ] Opaque [] B b dad et Mostu sroall 't

Turbidity Comments: | 56~ Seehan \
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Flathead National Forest Documents

PEE——
= Substrate DEQ/MDM
S Name L‘_}lm\e Crea\ station 10 LJCS = 2L Date 7 -17-03
Site Visit Cods : Personnel (] eons  We (Diel
Pebble Count
Size Category [ Jo€5T ML | Wi
Particle Cateqory (mm) Dot and Dash Count « - =3, B =10 Sum % of Total  [Cum. Total
E e i ;
SilvClay <1 K E 7 y
Sand 1-2 o; L] E .
n ;’ o
Very Fine | 2-4
: o = 5
Fine 4-6 L ot L
1
Fine 5-8
b &l s
Medium 8-12 I E .
r—l ] X
- Medium 12-16 i iz Ly
aa -
Coarse 1622 | , E} 8
o~ E | R oy
oarse 22-32 E )
E n o o * L 3
Very Coarse 4 32-45 E' %) u
> L -
m K
Very Coarse |3 45-64 O BT B
Small 64-90 X e =
" Small 90-128 I_: E E]
e e 0
Large 3 128-180 g H
£ a
= 2
Large G| 180-256 L
o s -4
Small 256362 |
&% -
Small a6tz | -
t=] ?
Medium 512-1024
" Large 21 1024-2048
: 3
~Bedrock 2 >2048
Total # of Samplas FE l
INFORMA{ION
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Appendix C

W nphd, errroin Lt

) J‘a N3 . FLATUEAD NATIONAL FOREST ,W W ,.L
A - STREAM REACH _2<G2.~,czﬁ 1 CHANNEL STABILITY EVALUATION |
(P& e Fuﬂu;u o :
[ ITEM RATED _ : STABILITY INDICATORS BY CLASSLES
UPPLER BANKS EXCELLENT GOOD FAIR POOR
1 Landfurm slope Bank slope gradien <30% 2 Bank slope gradient 30-40% Bank slope gradient 40-60% 6 Dank slope gradient >60%
Mass wasting (existing or patentiol) | Mo eviilence of past or any poteatial | 3 |Infrequent and/or very small. Mostly Moderate lrequency & size, with | 9 | Frequent or large, causing sediment | 12
A for future mass wasting into channel lhealed over. Low [uture potential |™ |some raw spuls ermiled by waler dur- nearly yearlong or innminent danger
S ing high Nows. i of same.
Debris jum potential (Moatable abjects) Essentially abscnl from immediote | 2 | Present but mastly small wigs and | 4 | Prusent, volume and size ore both 6 Moderate to heavy ainopnts, pre- | 8
: F chunnel orea = Timbs, increasing. dominantly lorger sizes. P
B Vegelative bank protection 90%+ plant density. Vigor and vari- @ 70-00% densily. Fewer plant species| 6 | 50-70% density. Lower vigorond | 9 |<50% densily plus fewer species and 12
: ety suggests a deep, ense, soil bind- or lower vigor suggests a less dense still fewer species form a somewhat less vigor indicate poor, discontinu-
ing, root mass. or deep rool mass, shallow ond discontinugus roat niass. ous and shallow root mass.
: LOWER BANKS N
¥ Channel capacily Ample for present plus some in- 1 |Adequate, Overbank flows rare. W/D ?:n“q contains present peaks. Occas| 3 | Inadequate. Overbank Nows com- | 4
creases. Peak Mows contained. W/D ratio 8-15. sional overbank Moods, /D ratio mon, W/D ratio >25
ratio <7. : = 15-25. -
! Iiank rock content 657+ wilh large, anguiar boulders | 2 | 40-60%, mostly emall boulders to 14 )| 20-40%, with most in the 3-6” diam-| 6 | <20% rock [ragments of gravel ]
|27+ nuinerous. cobhles 6-12", . cler clnss. sizes, 1-1" or less.
Obsimctions/ow dellectarsisediment |Rocks and old lugs firmly embedded.| 2 | Some present, causing erasive Cross G\ Moderalely frequent, moderately | 6/ |Frequent obstructivns and defllectors| 8
! traps Flow paltemn withoul culling or depo- curtents and winor pool filling. Ob- unstable obstructions amd deflectors causc bank erosion yearlong. Sedi-
sition. Pools ond rilfles siable. structions nnd defleclors newer and move with high water causing bank ment traps full, channel migration
e i ; less firm. culting and filling of pools. occurring,
Cutling Lillle or none evidenl. Infrequent raw| 4 |Some, intermillenily at outeurves and @ Significant. Cuts 12-24" high. Root | 12} Almost cdn inuous cuts, some over | 16
' banks less than 6" high generally. constrictions, Raw banks may bz up |— mat overhangs and sloughing evident 24" high. Failure of overhangs [re-
i lo 12", quent,
" Depo {iille or no enfargeiment of channel r| 4 | Some new increase in bar fon, (&) | Moderate deposilion of new gravel |12 Extensive deposils of predomninantly| 16
point bars, meosily lrom coarse gravels. .:a coarse sand on old and some new|  [fine particles. Accelerated bar devel .
bars. opment.
BOTTOM
4 Rack angularily Sharp udges and corners, plane sur- | | Rounded comers and edges, surloces mv Comers and edges well rounded in2{ 3 Well rounded in all demensions, | 4
[ces roupghened, oolly and flat. i denensions. surfnces smouth.
Brightness Surfaces dull, darkencd, of stained, | 1 |Mosily dull, bt may have up 10 35%| 2 | Mixed, 50-50% dull and bright,+/- @ Preduminately bright, >65% ex- | 4
generally nat bright.. hright surfaces. 15% ie. 35-65%. pused or seoured surfoces.
Consolidation or panticle packing Assonted sizes lightly packed andlor | 2 | Moderately packed with some over- @ Mostly a loose nssortment withno | 6 Mo packing evident, Loose as- B
overlapping, lap ey apparcnt overlap. sortinmt, easily moved.
Bottom size distribution and percent Mo change in sizes evident. Stablz | 4 Distribution shill m__m:_ m_n.e_n mate- (w Moderale change in sizes. Stable | 12 | Marked distribution change. Siable | 16
stalile materials materials 80- [ 00%. rials 50-80%. niaterals 20-50%. walerials 0-20%.
Scouring and depos Less than 5% of the botton affecled | 6 [5-30% affected, Scour at nS«in:oE@ 30-50% alfected. Deposits and scour| 18 | Mare than 50% of the bollomina | 24
by scuuring and deposilion. ond where grades slecpen. Some al chstruclions, constrictions and stale of Mux or change nearly year-
i deposition in pouls. bends. Some (illing of poals. long.
Clinging aquatic vegelolion Abundan!, Growth Jargely moss-like,| | (Common. Algal forms in low ,.n_..._nm_.._.@ _u_.nme__vsm:n:w_ mostly in backwa-| 3 | Perennial types scarce or absent. | 4
dark green, perennial, In swill waler and paol arcas. Moss here too and ler areas. Seasonal blooms make Yellow-green, short lerm bloom
0 - loo swiller waters. rocks slick. niay be present.
|COLUMN TOTALS

Fwf..m...._...“..... Add the values in each nc:::: for a total reach score here. (5. + G. +I. +P. = )
3% : _ ;

Reach score of: Aumnnxan:msr 39-76=Good, 77-114=Fair, >115=Poor
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Whale Creek

; ic_\..ul 7 FLATHEAD NATIONAL FOREST
: Q,m > STREAM REACH :/_.c.FZHCZA ) CHANNEL STABILITY EVALUATION
ITEM RATED _ STABILITY INDICATORS BY CLASSLES
UPPER BANKS EXCELLENT GOOD FAIR POOR
: Landform slope Dank slope gradient <30% [ 2 Bank slope gradient 30-40% 4 Bank slape gradicnt 40-60% |3} Dank siope gradient >60% [ 8 | |
Mass wasting (cxisting or potentiol) | Mo evitlence of past or any polential | 3 |Infrequent andfor very small. Mostly .@_ Modernte lrequency & size, with | 9 | Frecuent or large, causing scd 12
for futwre mass wasting inlo channel liealed over. Low fulure potential some row spols eroded by waler dur- nearly yearlong or imminent danger
A ing liigh Mows. of same, .
Debris jom potential (Moatable objects) | Essentially absent from immediole | 2 | Present but mostly small twigs and | 4 | Present, volume and size ore both @ Moderate to heavy amopots, pre- | 8
chunnel area limbs. increasing, dominantly larger sizes. L
RO Yegelalive bank protection D0%+ plant densily, Yigor and vari- @ 70-90% density. Fewer plant species | 6 | 50-70% density. Lower vigorand | 9 [50% density plus fewer species ant 12
: ety supgests a deep, dense, soil bind- ar lower vigor suggests a less dense still fewer species form a somewhal less vigor indicate poor, discontinu-
i ing, root mass. of deep rool mass. shallow and discontinuous root moss. ous and shallow root mass.
[ LOWER BANKS ]
’ Channel capacity Ample for present plus some in- (D | Adequate, Overbank Nows rare. W/D 2 [Barely contains presenl penks. Occas{ 3 | Inadequate. Qverbank Mows com- | 4
crenses, Peak [lows contained, W/D ratio 8-15. sional overbank Moods. WD ralio mon, WiD ratio >25
ratio <7, v 15-25.
: Bank rock con 65%+ with large, angular boulders | 2 | 40-60%, mosily small bouldersta | A | 20-40%, with mosl in thz J-67 diem- |G|  <20% rock fragments of gravel | 8
12"+ nunerous. cobibles 6-12°, eler class, sizes, 1-1" or less, -
Obstructions/(ow dellectorsisediment |Rocks and old logs firmly embedded.| 2 | Some present, causing £rosive cross @ Maderately [requent, moderately | 6 |Frequent obsiructions antl deflectors] 8
§ traps Flow pattern without culling or depo- curtents and minor pool filling. O unslable obstructions and deflectors cause bank crosion yearlong. Sedi-
sition, Pools and riflles stable, structions and deflectors newer and move with high waler eausing bank ment traps full, channel migration
: 2 - less firm, culting ond filling of pools. occurming.
Cutling Litile or none evident. Infrequent raw| 4 |Some, intermitiently at outeurves and Q Significant. Culs 12-24" high. Rool | 12 | Alinest continuous culs, some over 16
, banks less than 6" high generlly. constrictions. Raw banks may be up nal overhangs nnd sloughing evident 24" high. Foilure of overhangs [re-
: lo 12", __quent,
X Deposition Little or no enlargement of channel ar % Some new increase in bar formation, | 8 | Moderate deposition of new gravel | 12 |Extensive deposils of predol nantly] 16
paint bars. mostly from coarse gravels. and coarse sand on old and some new|  |fine particles. Accelerated bar devel- 1
¥ bars. opmenl,
BOTTOM |
' Hock angularity Sharp edges and corners, plane sur- | | |Rounded camers ond edges, surfaces [(Z3| Comers and cdlges well rounded in2] 3 | Well rounded in all demensions, | 4
[nees roughened, smooth and Mat, demensiuns. surfaces smoolh.
Brightness Surfaces dull, darkened, or stoined, | | |Mostly dull, but may have up o 35% | 2 | Mixed, 50-50% dull and hright,+/- Predominately bright, >65% ex- | 4
gencrally not bright.. bright surfaces. 15% ic. 35-65%. pused or scoured surfoces.
Consolidation or particle packing Assoried sizes lightly packed endfor | 2 | Moderately packed with some over- (@) Mostly a loose ossortment withno | 6 Mo packing evident. Lonse ds- 3
overlapping. lapping. npparcit overlap. sortmmi, easily moved.
Bottam size distribution and percent Mo change in sizes evident. Stable | 4 | Distribution shift slight. Stable mate- 8 | Moderale change in sizes. Stable @ Marked distcibution change. Stable | 16
stuble materials malerials BU-100%, rials 50-80%. molerials 20-50%. nalerials 0-20%.
Scouring and deposilion Less than 5% of lhe bottom affected | 6 |5-30% alfected. Scour al constrictions 12 |30-50% affected. Deposits and scour Maore than 50% of the boltomin a | 24
by scouring and deposition, and where grades sieepen, Some al obstructions, cunstriclions and state of Nux or change nearly year-
% deposilion in pouls. bends. Some filling of pools. long.
Clinging aquatic vegelation Abundant, Growth largely moss-like,| | Common. Algal forms i Tow velocily] 2 |Present bul spotly, mostly in qunrs}Q Perennial types scarce ar obsent, | 4
dark green, perennial. In swilt waler and pool areas, Moss here too and ter arens. Seasonal blooms make Yellow-green, short term bloom
; . 100 swilter walers. rocks slick. my be present.
COLUMN TOTALS i
o f a4 2
= Add the values in each column for a total reach score here. (£ + G. +I7, +P e )
| | DAATIAN Reach score ofr <38=Lxcellent, 39-76=Good, 77-114=Fair, >115=Poor
” R SN B AN |
- R — . - i
| : i .
Sy _
e
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C-123

. W WL FLATHEAD NATIONAL FOR
5 4 A J STREAM REACH _2<m2,_.cx.ﬂ 'D CHANNEL STABILITY EVALUATION f
| L \ e A
|
ITEM RATED | STABILITY INDICATORS BY CLASSES LI~ . \
UI'PER BANKS EXCELLENT GOOD FAIR = POOR
. Landlorm slope =~ ° Bank slope pradient <30% 2 Bank slope gradien! 30-40% | 4 Bank slope gradient ._u,mcSJIrE = :m,__,.m,u.._m__.mn_ enl >60% 8
Tiass wasling (cxisling.or polentinl) | Mo evidence of past or any polential | 3 | Infrequent andior very small. Mostly |G | Moderaie frequency & size, wilh | 9 |Frequent of laige, cansing scdinent [ 12
i [or fulure mass wasting inlo channel lhealed over. Low [uture polential some raw spats ernded by water dur- nemdy yearlong of hniinent danges
. Cl oo ing high Nows. ol saine. e
Debris jam potcatial (loatable objecis) | Essentially absenl from immediote | 2 | Present but mostly small twigs and | 4 | Present, volunic and size ore both @ Moderate to heavy nmaunis, pre- | 8§
] Tinibs. increasing. dominanily largee shaes,
i Vepelalive bank prolection 50%+ plant density. Vigor ond vari- @ 70-90% density. Fewer plant species | 6 | 50-70% density. Lower vigorand | 9 }<50% density plus [ewer species ani 1
: ety suggests a deep, dense, soil bind- or lower vigor suggests a less dense still fewer species form a sumewhat less vigor indicale poor, disconting:
ing, rool mass. or deep rool mass, shallow ond disconlinuous root mass. ous and shallow root miass.
. LOWER BANKS
I Channe| capacily Ample lor present plus some in- % Adequate. Overbank Nows rare, W/D| 2 [Barely conlains present peaks. Ocens:| 3 | Inadequate, Overbank Nows com- 4
creases. Peak Nows conlained, WiD ratio 8-15. sional overbank Moods, /D ratio men. WiD ratio >25
ratio <7. : 15-25, 5
! Bank rock content 5%+ with large, angular boulders | 2 | 40-60%, mostly small boulders to 1 [20-40%, with most in th= 3-6" diom-| 6 | <20% rock fragments of gravel |8
) 12"+ numerous, cobbles 6-12", eler closs, sizes, 1-1" or loss.
Obstructions/Now dellectorsisediment  [Rocks and old logs firmly embedded.| 2 Some prescnl, cousing erosive cross @r Moderately frequent, moderalely | 6 [Frequent obstructions an deflectors B
= traps Flaw pallern withoul culting or depo- currents and minor paol filling, Ob- unstable obstructions and defeclors | | cause bank erosion yearlong, Sedi-
i sition, Pools and rillles stable, structions and defleciors newer and move willy high waler causing bank menl traps lull, channel migration
3 z 2 less firm. cutling and filling of pools. occurting.
Cutling | Little or none evident. Infrequent raw @ Some, inlermittenlly at culcurves and| & | Significant. Cuts 12-24" high, Raol | 12 Alinost conlinuous cuts, sonie over | 16
! banks less than 6" high generally. constrictions, Raw banks may be up nat overhangs and sloughing eviden! 247 high. Failure of overhangs lre-
" lo 12", quent, -
* Deposition ! Liitle or no enlargement of channel orf @ | Some new increase in bar formation, | 8 Maderate dzposition of new gravel | 12 |Exlensive deposits of predowninantly| 16
] point bars, mosily from coarse gravels. and coarse sond on old and some new|  [fine particles. Accelerated bar devel-
bars, opment.
BOTTOM
! Rock angularity Sharp edges and corners, plane sur- | | | Rounded comers and edges, surfaces @ Comers and edges well rounded in 2| 3 | Well rounded in all demensions, | 4
faces rouglened. ;s smuwotl and flat. denensiuns. surlnces smooth.
Brightness — Surfaces dull, darkencd, or steined, | | |Mostly dull, but may have up 1o 35% @ Mixed, 50-50% duil and bright,#/- | 3 | Predominately bright, >65% ex- | 4
generally nat bright.. bright surfaces. 15% ie. 35-65%. posed or scoured surfaces,
Consolidation or panticle packing .@ Moderately packed with some over- | 4 | Mostly a loose nssortiment withno | 6 | Mo packing evident, Lonse as- 8
overlapping. lapping. apparent overlap. sortiniml, easily moved.
Boltom size distribution and percent No change in sizes evident. Stoble | @ | Distribution <hilt slight. Stable malc-| 8 | Moderate change in sizes, Stable | 12 Marked disteibution change. Stable | 16
stable materiuls malerials BO-100%. rials 50-80%, maledals 20-50%. malerials 0-20%.
Scouring and deposilion Less than 5% of the bottom affected 5.30% alfecied, Scour al constrictions 12 | 30-50% alfected. Deposits and scour| 18| More than 50% of the boltomina | 24
by scuuring and deposilion. and where grades steepen, Some .| at obstructions, constrictions and stale of Mux or change nearly year-
b deposition in pools. bends. Some filling of pools, long.
Clinging oquatic vegelalion Abundant, Growth largely moss-like,| | Common. Algal forms in low velocily @ Present bul spotly, mostly in backwa-| 3 | Peren ial types scarce or absent. | A
dask green, perennial. In swill water and pool areas. Moss here too and ter areas. Seasonal blooms make Yellow-green, hort 1erin blovm
H . log ) swiller waters. rocks slick. may be present.
|COLUMN TOTALS present.

-

f Add the values in S_n: column for a total reach score here. (£. +G. +I7,

FOR |

mﬁgﬂst Reach score of: Aumuaxno:mzr uc-waumcow, 77-114=Fair, >115=Poor
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Pebble Counts
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Whale Creek

Whale Reach 2 Pebble Count Comparison
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SUBSTRATE DEQ/MDM

Site Visitprofile 2
Code: lower limit
STORET
Station ID:

Date: 22 Sept.03

Waterbody: Whale - Upper reach 2
Personnel: CLJG

PEBBLE COUNT |
Particle Riffle (Other)
Row ID |Category Size (mm) [Count |Count Characteristic Group: PEBL-CNT
100.00%| 0.00%Sum % of Total |Cum. Total
1 [Silt/Clay <1 15 15 12.00% 12.00%
2 |sand 1-2 12 12 9.60% 21.60%
3 MeryFine @ 2-4 2 2 1.60% 23.20%
4  [Fine "'>J 4-6 6 6 4.80% 28.00%
5 [Fine é 6-8 0 0 0.00% 28.00%
6 Medium |©O| 8-12 12 12 9.60% 37.60%
7  Medium 12-16 6 6 4.80% 42.40%
8 |Coarse 16 - 22 7 7 5.60% 48.00%
9 Coarse 22-32 5 5 4.00% 52.00%
Very
10 |Coarse 32-45 7 7 5.60% 57.60%
Very
11 |Coarse 45 - 64 15 15 12.00% 69.60%
12 [Small “1 64-90 6 6 4.80% 74.40%
13  [Small o 90-128 10 10 8.00% 82.40%
14 |Large 8 128 - 180 9 9 7.20% 89.60%
15 |Large O| 180-256 7 7 5.60% 95.20%
16 |Small <£ 256 - 362 1 1 0.80% 96.00%
17 |Small "g 362 - 512 3 3 2.40% 98.40%
18 |Medium 5| 512 - 1024 2 2 1.60% 100.00%
19 |Large 8 1024 - 2048 0 0.00% 100.00%
20 |Bedrock > 2048 0 0.00% 100.00%
Total #
21 |Samples 125 0 125 100.00%
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SUBSTRATE DEQ/MDM

profile 2
Date: 22 Sept.03 Site Visit Code: upper limit
Waterbody: Whale - Upper reach STORET Station
2 ID:
Personnel: CLJG
PEBBLE COUNT |
(Other
Particle Riffle |
Row ID |Category Size (mm) |Count |Count | Characteristic Group: PEBL-CNT
100.00
%)| 0.00%Sum % of Total Cum. Total
1 Silt / Clay <1 12 12 9.92% 9.92%
2 Sand 1-2 7 7 5.79% 15.70%
3 Very Fine 9 2-4 3 3 2.48% 18.18%
4 Fine E 4-6 5 5 4.13% 22.31%
5 [Fine S| 6-8 0 0 0.00% 22.31%
6 Medium o 8-12 7 7 5.79% 28.10%
7 Medium 12-16 4 4 3.31% 31.40%
8 Coarse 16 - 22 11 11 9.09% 40.50%
9 |Coarse 22-32 12 12 9.92% 50.41%
Very
10 |Coarse 32-45 15 15 12.40% 62.81%
Very
11 |Coarse 45-64 17 17| 14.05% 76.86%
12  |Small a 64 - 90 16 16 13.22% 90.08%
13 [Small 5' 90 -128 9 9 7.44% 97.52%
14 |Large 8 128 - 180 3 3 2.48% 100.00%
15 |Large O| 180 - 256 0 0.00% 100.00%
16 [Small @ 256 - 362 0 0.00% 100.00%
17 |Small "'DJ 362 -512 0 0.00% 100.00%
18 Medium |3 | 512 -1024 0 0.00%  100.00%
19 |Large 8 1024 - 2048 0 0.00% 100.00%
20 |Bedrock > 2048 0 0.00% 100.00%
Total #
21 |Samples 121 0 121 100.00%
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Longitudinal Profile

Longitudinal Profile Upper Whale Creek
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South Fork Coal Creek Appendix C

Electronic Forms

Montana Department of Environmental G . |

TMDL Full or Partial Report Page 1 of |
e 4 e it e e | ¥
. g envirofisg  Waizrsiizd Inform

Report1 of 1
Select Form

W{:lterbody: MT76Q002_040 - South Fork Coal Creek(River) - 8.1 Map Waterbody
Miles
Assessment Record Sheet

Waterbody on year 2000 303d list?: Yes Fieig

Description: SOUTH FORK COAL CREEK from headwaters to mouth (CoaL Cr) |

EcoRegion(s): Northern Rockies Hydro Unit: 17010206
County(s): FLATHEAD Basin: Columbia
Watershed: Flathead

Use Support

Beneficial Uses: Fully ‘Threatened Partial  Not Supporting Not Assessed
Agriculture X

_ Aquatic Life Support X

=" Cold Water Fishery - Trout X
Drinking Water Supply X
Industrial X
Primary Contact (Recr) X

Probable Causes:
Other habitat alterations
Riparian degradation
Siltation

Probable Sources:
Silviculture

Assessment Methods and Information Sources:

Fish surveys

Fixed station physical/chemical monitoring (conventional pollutants only)

Quan. measure of instream parms, channel morph., floodplain; 1-2 seasons; by prof

Report 1 of 1

hitp://nris.state. mt.us/wis/TMDL App/ TMDL Report.asp? AssP=on& BenU=on& ImpU=on& CauP=on&Srcl... 7/10/2002
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1. SUPFICIENT CREDIBLE DATASOURGE GHEGKLET

WATERBOOY LOCATION  [TRIBLITANY 10 CORL it
CR,

WATERBODY NAME
VOATERBODY NUMBER
HYDROLOGIC UNIT CODE
VWATER CLASSIFICATION

|COAL CR, B P
776000z o0
17010

SEGMENT LENGTH (MILES] [8.1 MULES
BY [Fari Philies
DATE Ry 1135w
DATA CHETD DOCUMENT DOCUMENT ASSAGNED | HICLOGICAL| KABITAT | CHEMISTRY!
SOURCE k2 TITLES LOCATION AuwpEn DATA DATA | PHYSICAL DATA
Tralles, 5. 1831, Appcasan of e
onims hionpoed Seurca Seam 3 i
finach Azsessmant inthe flaasd -
L BEQ ¥ jacn NP3 fios.
DEQ. 1589, Stieam Reach
HPS bes 18 IBREE
Litnes. G. 1984 Tra Prasent Sintn
[atd Dostbonion af 1o " 2
[eathioat Trout dEsbns Cipth) Leassi]
East and Winst of e Contnental
FWE ¥ NPE figs
PE-R-2 Vo Hanzel ©.. o ml 1823
Survey o inveniisy of Colduater
B Warmwater Bszysioms 3 S IRBE
Flathasd Laus-irwst Spstim Cady
Blatesadn Exbarag Imresbyusons. e
Dolaray, M. ot ot 1030 FLashasd.
Luke wvd il System Frahesmts 4 o 4p
Saatus Fegert
A NES ties
Wewie T elal 1568 Coal Crewk
Frheries Mantonng Sy o Vi snd 5 * &=
Forest-ide Fizmerias Moniteing-
1687, KES fisa
Viarver, 7. 1980 Cool Crestc
Fmries Memitoeng Stady Ho. Vil ang € oF
Furnstiiviin Feteums Meniling
o S fiay
<710 Foead D_ el & 1532 fan
Bed) Parstal Inswriney of Suwams n
th ek Ferk Demnnga e the T L TarE
i [ KOG flas
Weaniana Inieragnsy fsnery 3
daistare NES fios . i e
| HEES .S
1985 USOA Fisthond Natonal
Faoaet. AT 30 (&) regar dats
usFs ¥ & HES fiss g [
WSFE. 1038, Watershwd bslogical
assassmant for bul frout MPS filgs 18 14F 15REF 148
Heuer, £ ane £ Hill 1957
Anshysis of 1994 - 1098
headwatess monanng data: 8
E2riribuhien 10 the mastr sian for
wilar ginl%y i The Flathead basiry MRS fles k] AAPE 15N
158
Flallwed Malaral Foresl. 1965,
Maniana 305(b) report dats
request mszanae (oer with
atsched cula NPS files 17 il il
[EE] ¥ na cata
MRS ¥ RIS Cartacaze fie ] [ ALy [
BHEF
Chx. N
USFWS N
Elis ot al, 1580, Water gualty in
heathwainr seame in e Flaitwad
Malioral Forest: 1930 bisnninl
uorm Y mpedt NPS filns 15 1ERPF 188
16
(=)
I [E=0] i3
MONTANA TEC ¥
WRWA W
BoR v 13 Gath
—
TNAC ¥
BLI 3 o aen
MOST N
P CRE N
T NAT ]
CHARF B
| CHANT
—
GORFE ¥ s
[ [
WTOAR UT W
TR N A
WG H
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Fraley_ 4t ol 1007 Flidweas Fwer

EPA ¥ Fishary Study, Acril 1561 WPS fias 2 L
Shepard, B, vl #l HE2, Flatgad
Faver Staby-1083 HES ey ik 3
WWPIAVISTA I
WOEG b fa gata
i ¥NE Y i gata
HPE X o asta

VOLUNTEER, T

2 20
T ¥

NS filss

Sensth Fuk G| Crami. hariwainrs i mauts [sosfivence wis
SEGMENT CESCRIFTION Conl Crask

DATA NOT
COMMENTS Gead Avmary and habitm sain Minemsl chamising sain ayaiabi
Biclogical data: F = bsh, M = macroinversdrates; A = aigss; CL = chiarophyll, W = widiile, E = lecal colfarms. B = other bacterizlogical da
Water Chomistry & Toxicological dats; N = major nulnients; MZ = matas, C = cammon ans. #H, condusteaty, mizselansous. 7 = ioxicty tests
SO=peemi= sacimant owta; O = crganics, 84 = boaccumration

CODES
Physical data: P = guartitative phymical data; RG = Roagen type. Rl = radiviogical data
MnBitst Diata: FPF snpasinn andiee insiraam suriays and physies) fantueas; 1z (LU=t ume
Fisicgieal, Vathr Cubliy & Texiesisgienl, nnd Phys=al HABES! S350 wer A52ignas leval of Frormanen scores mm 110 4. 1he val of Infarmation = ooofed in scearmance wih
tha iachnical companents, spatal & tempeeal caverage, and dats qualtly of sach dala sat. The 2ula scanrg Whies are included in the Montana ‘s “Guffickont

NOTE Craciibia Duta for Making Enef cial Liso Suapont Daterminatins” guelsnco cocumant. The DECTE tabies are based o Wblas compied by 1he Intergevemmental Tash

Farsa an Manhonea fass Cusity (TUEF) whizh ars inelidnd in tha EPA's 1957 30878) ines
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2. Matals

3. Comman iens, pH, mise.

4. Towdcity testaBioaccumuiation
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Site Visit Form

Label Here

Waterbody Name

ALY \

i ~ \
+0l ¥ [ o'a R

StationID _(D(,Cot <0 b

Lat 4% & 7914

Visit# |
Long /4. 40949

Site Visit Form STORET T.&aoa HU TV - CDlp -
(One Station per page) Trip ID:_ 03 - CLTHD Date: 2
T e,
Personnel: P.\:..A D ] RiaAMIL
(€0C County |, +henA guc | 1o | 0AD(¢
Location _Abok (onk | mpndem (
|

Verified? [] By GPS Datum (Circle One): (NAD 27; NAD 83 WGS84
Lat/Long obtained by method other than GPS? Y [] N [] If Y what method used? If by map what is the map scale?
Samples Taken: Sample ID/File Location: Sample Collection Procedure
Water [ | Nutrients [] Metals [] Commons [] | GRAB
Sediment O SED-1
Macroinvertebrate | B | Macroinvertebrate Habitat Asmt, O 03-09 2y KICK HESS OTHER:
| Algae/Macrophytes | [ ]| Aquatic Plant Form O PERI-1  OTHER:
Chlorophyll a O] CHLPHL-2  OTHER:
Habitat Assessment | [] | Stream Reach Asmt. [] other [] Purpose: 71\ (.
Substrate L] | pebble Count[] % Fines []
Transect OJ
Photographs B
Field Notes O] [zee o TINAAAS (A 1S )
Other
Measurements: Time: |7 0D Macroinvertebrate Kick Duration: ._(,_ Mg e Kick Length (Ft.): /o'
Q/ Flow (cfs) = Est.[]| |SiteVisit Comments: £l - 2943
Temp: ('C) w 5 |a . | e~ pl old 5 hidoe
pH: ce— n\mﬁ D _r__...bﬁn. .f_ 2103 lcm 4 éx ;__x SO Y
SC: (mS/cm) = larg i bble
SC x 1000 = —r pmho/cm h Q mr 04
DO: (mg/L) > T LA CADS Oy
TUR: Clear[] Slight [] Turbid [] Opaque [] auesht 1 lene . tailed d
Turbidity Comments: old . < elezceds ol
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Pebble Counts

SF Coal Profile #1 upper limit Pebble Count
120% -
. 100% -
X
®  80%
T 60% -
>
£ 40% -
O
20% -
O% I I I I I I I I I I I I I I I I I I
L\,\/,m%, b(b(,fob 2 ) 0 A o 0 P LSV S O PR R
N R N N S Al
NN T DY SV
Particle Size (mm)
SF Coal Cross-section #1 Pebble Count
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SF Coal Profile #1 lower limit
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XXX
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S ® & ¥ «

9% dAIR|INWND

Particle Size (mm)
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SUBSTRATE DEQ/MDM
Date:15 Sept.03 Site Visit Code:Profile #1 upper limit
Waterbody:SF Coal Cr. STORET Station 1D:0690591 / 5394174
Personnel:dip, cll
PEBBLE COUNT
Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count | Count PEBL-CNT
% of
0.00% |0.00% |Sum/| Total |Cum. Total
1 Silt / Clay <1 2 2 11.98% 1.98%
2 Sand 1-2 11 11 |10.89%| 12.87%
3 Very Fine 2-4 1 1 ]0.99% | 13.86%
4 Fine 4-6 3 3 1297%| 16.83%
5 Fine ) 6-8 1 1 [0.99% | 17.82%
6 Medium d 8-12 7 7 16.93% | 24.75%
7 Medium <>( 12-16 2 2 11.98% | 26.73%
8 Coarse o 16 - 22 3 3 12.97% | 29.70%
9 Coarse O 22-32 6 6 |5.94%| 35.64%
10 Very Coarse 32-45 18 18 |17.82%| 53.47%
11 Very Coarse 45-64 10 10 19.90% | 63.37%
12 Small IiIJ 64 - 90 8 8 |7.92%| 71.29%
13 Small m 90 -128 10 10 [9.90% | 81.19%
14 Large 8 128 - 180 6 6 |594% | 87.13%
15 Large S 180 - 256 5 5 14.95%| 92.08%
16 Small g 256 - 362 3 3 12.97%| 95.05%
17 Small T} 362 - 512 1 1 [0.99% | 96.04%
18 Medium e 512 -1024 3 3 12.97% | 99.01%
19 Large 8 1024 - 2048 0 ]10.00%| 99.01%
20 Bedrock m > 2048 1 1 10.99% | 100.00%
21 Total # Samples 0 101 | 100%
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SUBSTRATE DEQ/MDM

Date:15 Sept.03 Site Visit Code:cross-section #1

Waterbody:SF Coal Cr. STORET Station 1D:0690709 / 5350463

Personnel:dip, cll

PEBBLE COUNT

Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count |Count PEBL-CNT
% of
0.00% |0.00% |Sum| Total |Cum. Total

1 Silt / Clay <1 4 4 |3.48%| 3.48%
2 Sand 1-2 9 9 |7.83%| 11.30%
3 Very Fine 2-4 4 4 |3.48% | 14.78%
4 Fine 4-6 5 5 14.35% | 19.13%
5 Fine 0 6-8 3 3 |2.61%| 21.74%
6 Medium m 8-12 9 9 |7.83%| 29.57%
7 Medium <>E 12-16 4 4 |3.48% | 33.04%
8 Coarse 04 16 - 22 8 8 [6.96% | 40.00%
9 Coarse © 22 - 32 5 5 |14.35% | 44.35%
10 Very Coarse 32-45 4 4 13.48% | 47.83%
11 Very Coarse 45-64 5 5 [4.35%| 52.17%
12 Small w 64 - 90 11 11 |9.57% | 61.74%
13 Small m 90-128 14 14 [12.17%| 73.91%
14 Large 8 128 - 180 12 12 [10.43%| 84.35%
15 Large O 180 - 256 4 4 |3.48% | 87.83%
16 Small & 256 - 362 9 9 |7.83%| 95.65%
17 Small w 362 -512 3 3 |2.61% | 98.26%
18 Medium 8 [512-1024 2 2 |1.74% | 100.00%
19 Large 8 1024 - 2048 0 [0.00% | 100.00%
20 Bedrock m > 2048 0 [0.00% | 100.00%
21 Total # Samples 0 115 | 100%
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South Fork Coal Creek

Appendix C

SUBSTRATE DEQ/MDM
Date: 15 Sept.03 Site Visit Code:Profile #1 lower limit
Waterbody: SF Coal Cr. STORET Station ID:0690779 / 5394257
Personnel: djp, cll
PEBBLE COUNT
Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count | Count PEBL-CNT
% of
0.00% |0.00% |Sum| Total |Cum. Total
1 Silt / Clay <1 3 3 12.83%| 2.83%
2 Sand 1-2 2 2 [1.89% | 4.72%
3 Very Fine 2-4 6 6 |5.66% | 10.38%
4 Fine 4-6 6 6 |5.66% | 16.04%
5 Fine 0 6-8 3 3 [2.83%| 18.87%
6 Medium d 8-12 10 10 [9.43% | 28.30%
7 Medium <>E 12-16 5 5 14.72% | 33.02%
8 Coarse % 16 - 22 5 5 [4.72% | 37.74%
9 Coarse 22 -32 12 12 [11.32%| 49.06%
10 Very Coarse 32-45 10 10 19.43% | 58.49%
11 Very Coarse 45 - 64 8 8 |7.55% | 66.04%
12 Small (LI,J) 64 - 90 8 8 |7.55% | 73.58%
13 Small o 90-128 2 2 [1.89% | 75.47%
14 Large 8 128 - 180 15 15 |14.15%| 89.62%
15 Large O 180 - 256 6 6 |5.66%| 95.28%
16 Small ) 256 - 362 3 3 12.83%| 98.11%
17 Small 5 362 - 512 1 1 [0.94% | 99.06%
18 Medium 8 [ 512-1024 0 |0.00% | 99.06%
19 Large 3 | 1024 - 2048 0 |0.00%| 99.06%
20 Bedrock @ > 2048 1 1 ]10.94% | 100.00%
21 Total # Samples 0 |106 | 100%
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South Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
0.935-1.035 4.05-4.15 7.13-7.23 4.05-4.15 0.0-0.31 0.31-1.13
30 June 1976 | 30June 1976 | 13July 1976 | 28June 1979 | 150ct. 1985 | 15 Oct. 1985
Landform slope 4 3 3 6 6 2
Mass wasting 6 6 3 3 12 6
Debris jam potential 8 6 6 6 7 5
Vegetative bank protection 5 6 5 3 9 6
LOWER BANKS
Channel capacity 2 1 2 2 3 1
Bank rock content 5 4 5 8 6 3
Obstructions/flow
deflectors/sediment traps 6 3 4 2 8 3
Cutting 5 6 4 4 14 6
Deposition 6 4 4 8 12 6
BOTTOM
Rock angularity 3 3 2 2 3 2
Brightness 3 2 2 1 4 2
Consolid or particle 4 4 4 4 6 3
packing
Bottom size distribution /
percent stable materials 8 8 8 4 12 6
Scouring and deposition 12 10 8 6 20 7
Clinging aquatic 3 3 2 2 4 3
vegetation
TOTALS 80 69 62 61 126 61

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor;
Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor;
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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South Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
1.13-1.53 1.53-2.28 2.28-2.96 2.96-3.23 3.23-4.03 4.03-5.15
16 Oct. 1985 | 16 Oct. 1985 | 16 Oct. 1985 | 16 Oct. 1985 17 Oct.1985 17 Oct. 1985
Landform slope 4 2 6 6 4 8
Mass wasting 6 7 10 8 9 12
Debris jam potential 4 5 8 5 5 8
Vegetative bank protection 6 7 10 8 9 12
LOWER BANKS
Channel capacity 2 2 3 2 2 1
Bank rock content 4 3 4 4 2 4
Obstructions/flow
deflectors/sediment traps 3 4 8 4 4 8
Cutting 8 10 16 9 10 8
Deposition 7 8 14 8 12 16
BOTTOM
Rock angularity 2 2 3 2 2 2
Brightness 3 3 4 3 3 3
Consolid or particle 3 5 7 4 5 5
packing
Bottom size distribution /
percent stable materials 6 10 14 10 9 12
Scouring and deposition 8 12 19 12 12 14
Clinging aquatic 3 4 4 4 3 3
vegetation
TOTALS 69 84 130 89 91 116

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor;
Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor;
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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South Fork Coal Creek and Tributary Historic Pfankuch Rating Comparison

vegetat

UPPER BANKS Stream Stream Stream Stream Stream Stream Stream Stream

segment segment segment segment segment segment segment segment
Date Date Date Date Date Date Date Date
5.15-6.81 | Mathias Cr | Profile #1 | Profile #1 | Profile #1 | Profile#2 | Profile #2 | Profile #2
18 Oct. 2.63-2.73 LL CS UL LL CS UL
1985 12 July 76 | 15 Sept.03 | 15 Sept. 03 | 15 Sept. 03 | 1 Oct. 03 1 Oct. 03 1 Oct. 03

Landform slope 5 2 2 2 2 2 3 4

Mass wasting 8 3 3 3 3 9 3 6

Debris jam 5 6 6 6 6 6 8 6

potential

Vegetat bank 8 5 3 3 3 6 6 3

protection

LOWER BANKS

Channel capacity 2 1 1 2 2 2 2 4

Bank rock content 3 2 4 4 2 2 4 4

Obstruction/flow 4 2

deflector/sediment 3 4 2 2 2 6

traps

Cutting 8 5 8 4 4 12 12 8

Deposition 6 4 4 4 8 8 8 4

BOTTOM

Rock angularity 2 2 2 2 2 2 2 2

Brightness 2 2 1 1 1 2 4 2

Consolid or part 4 4 2 2 2 4 4 2

packing

Bottom size 8 8

distribution / % 8 6 8 4 4 8

stable materials

Scouring and 10 12 6 6 6 12 12 12

deposition

Clinging aquatic 2 3 3 2 1 3 3 3

D Xipuaddy
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UPPER BANKS Stream Stream Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment segment segment
Date Date Date Date Date Date Date Date
5.15-6.81 | Mathias Cr | Profile#1 | Profile #1 | Profile #1 | Profile #2 | Profile #2 | Profile #2
18 Oct. 2.63-2.73 LL CS UL LL CS UL
1985 12 July 76 | 15 Sept.03 | 15 Sept. 03 | 15 Sept. 03 | 1 Oct. 03 1 Oct. 03 1 Oct. 03
TOTALS 76 61 55 47 48 84 86 70

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor;
Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor,
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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Cross Section
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Cross Section # 1 South Fork Coal Creek
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EXCEL filename: Upper SF Coal Creek.xls

Vertical exaggeration = 13.3
Data recorded looking downstream
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Longitudinal Profile

Upper South Fork Coal Creek Longitudinal Profile #1
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EXCEL filename: Upper SF Coal Creek.xls
Vertical exaggeration = 2.3

%9910 [20D Y104 YINOS

D Xlpuaddy



Appendix C South Fork Coal Creek

Lower South Fork Coal Creek
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Appendix C South Fork Coal Creek

Pebble Counts

SF Coal Profile #2 upper limit Pebble Count
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South Fork Coal Creek

Appendix C

Lower SF Coal Profile #2 Pebble Count
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Appendix C South Fork Coal Creek
SF Profiles 1 + 2 Pebble Count Average
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C-171



South Fork Coal Creek

Appendix C

SUBSTRATE DEQ/MDM
Date:23 Sept.03 Site Visit Code:Profile #2 upper limit
\Waterbody:SF Coal Cr.Profile #2 STORET Station 1D:0693790 / 539359
Personnel:cll, jeg
PEBBLE COUNT
Riffle  |(Other)| Characteristic Group:
Row ID | Particle Category Size (mm) Count | Count PEBL-CNT
% of
0.00% |0.00% |Sum| Total |Cum. Total
1 Silt / Clay <1 8 8 |7.77% | 7.77%
2 Sand 1-2 5 5 [4.85% | 12.62%
3 Very Fine 2-4 0 |0.00%| 12.62%
4 Fine 4-6 2 2 11.94% | 14.56%
5 Fine 0 6-8 0 |0.00%| 14.56%
6 Medium mm 8-12 4 4 |3.88% | 18.45%
7 Medium 2 12-16 7 7 |6.80% | 25.24%
8 Coarse g 16 - 22 17 17 116.50%| 41.75%
9 Coarse 22 - 32 9 9 |8.74% | 50.49%
10 Very Coarse 32-45 12 12 |11.65%| 62.14%
11 Very Coarse 45 -64 10 10 |9.71% | 71.84%
12 Small ‘Lﬁ 64 - 90 6 6 |583%| 77.67%
13 Small 0—3' 90 - 128 8 8 |7.77% | 85.44%
14 Large % 128 - 180 3 3 12.91%| 88.35%
15 Large O 180 - 256 7 7 |16.80% | 95.15%
16 Small 0 256 - 362 3 3 12.91%| 98.06%
17 Small 5 | 362-512 1 1 [0.97%| 99.03%
18 Medium 9 512 - 1024 1 1 [0.97% | 100.00%
19 Large 8 1024 - 2048 0 |0.00% | 100.00%
20 Bedrock «Q > 2048 0 |0.00% | 100.00%
21 Total # Samples 0 [103] 100%
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Appendix C South Fork Coal Creek
SUBSTRATE DEQ/MDM

Date:1 Ocr. 03 Site Visit Code:cross-section #2

\Waterbody:SF Coal Cr. Profile #2 STORET Station 1D:0693941 / 5395371

Personnel:cll,jeg,hh

PEBBLE COUNT

Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count | Count PEBL-CNT
% of
0.00% |0.00% |Sum| Total |Cum. Total

1 Silt / Clay <1 10 10 [9.90% | 9.90%
2 Sand 1-2 0 |0.00% | 9.90%
3 Very Fine 2-4 0 |0.00%| 9.90%
4 Fine 4-6 0 [0.00%| 9.90%
5 Fine 0 6-8 0 |0.00%| 9.90%
6 Medium mm 8-12 0 |0.00%| 9.90%
7 Medium 2 12-16 2 2 |1.98% | 11.88%
8 Coarse % 16 - 22 2 2 [1.98%| 13.86%
9 Coarse 22 -32 9 9 [891% | 22.77%
10 Very Coarse 32-45 5 5 [4.95% | 27.72%
11 Very Coarse 45 -64 23 23 [22.77%| 50.50%
12 Small ‘Lﬁ 64 - 90 4 4 13.96% | 54.46%
13 Small 0—3' 90 - 128 14 14 [13.86%| 68.32%
14 Large % 128 - 180 9 9 [|891% | 77.23%
15 Large O 180 - 256 12 12 |11.88%| 89.11%
16 Small 0 256 - 362 3 3 [2.97% | 92.08%
17 Small 5 362 - 512 2 2 [1.98% | 94.06%
18 Medium 9 512 - 1024 4 4 13.96% | 98.02%
19 Large 8 1024 - 2048 2 2 11.98% | 100.00%
20 Bedrock «Q > 2048 0 ]0.00% | 100.00%
21 Total # Samples 0 [101] 100%

C-173



South Fork Coal Creek

Appendix C

SUBSTRATE DEQ/MDM
Date:1 Oct. 03 Site Visit Code:Profile #2 lower limit
Waterbody:SF Coal Cr.profile 2 STORET Station 1D:0694027 / 5395376
Personnel:cll, jeg, hh
PEBBLE COUNT
Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count | Count PEBL-CNT
% of

0.00% |0.00% |Sum| Total |Cum. Total
1 Silt / Clay <1 5 5 [4.35%| 4.35%
2 Sand 1-2 4 4 13.48% | 7.83%
3 Very Fine 2-4 0 |0.00%| 7.83%
4 Fine 4-6 1 1 [0.87%| 8.70%
5 Fine 0 6-8 0 |0.00%| 8.70%
6 Medium d 8-12 2 2 |[1.74% | 10.43%
7 Medium 2 12 - 16 1 1 [0.87%| 11.30%
8 Coarse % 16 - 22 3 3 12.61%| 13.91%
9 Coarse 22 - 32 10 10 |8.70% | 22.61%
10 Very Coarse 32-45 5 5 [4.35% | 26.96%
11 Very Coarse 45 -64 15 15 |13.04%| 40.00%
12 Small ‘Lﬁ 64 - 90 11 11 |9.57% | 49.57%
13 Small 0—3' 90 - 128 15 15 [13.04%| 62.61%
14 Large % 128 - 180 11 11 |9.57% | 72.17%
15 Large O 180 - 256 9 9 |7.83%| 80.00%
16 Small 0 256 - 362 10 10 [8.70% | 88.70%
17 Small 5 362 - 512 5 5 [4.35% | 93.04%
18 Medium 9 512 - 1024 8 8 |6.96% | 100.00%
19 Large 8 1024 - 2048 0 |0.00% | 100.00%
20 Bedrock «Q > 2048 0 |0.00% | 100.00%
21 Total # Samples 0 115 | 100%
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Appendix C South Fork Coal Creek
SUBSTRATE DEQ/MDM

Date:3-Oct-01 Site Visit Code:stream I.D. = 1030003

Waterbody:SF Coal Cr. STORET Station ID: station I.D. = 2001-1 riffle

Personnel:Unknown but probably Linda, Roger and Rick

PEBBLE COUNT
Riffle  |(Other)| Characteristic Group:
Row ID| Particle Category Size (mm) Count | Count PEBL-CNT
% of
100% 0.00% |Sum | Total |{Cum. Total

1 Silt / Clay <1 0 |0.00%| 0.00%
2 Sand 1-2 7 7 |5.79% 5.79%
3 Very Fine 2-4 0 [0.00%| 5.79%
4 Fine 4-6 0 |0.00% 5.79%
5 Fine 0 6-8 7 7 |579% | 11.57%
6 Medium ] 8-12 0 [0.00%| 11.57%
7 Medium Z | 12-16 0 |0.00%| 11.57%
8 Coarse T | 16-22 0 [0.00%| 11.57%
9 Coarse 22-32 0 |0.00%| 11.57%
10 Very Coarse 32-45 0 |0.00%| 11.57%
11 Very Coarse 45 -64 56 56 |46.28%| 57.85%
12 Small m 64 - 90 0 |0.00% | 57.85%
13 Small n_nl 90 - 128 21 21 [17.36%| 75.21%
14 Large 8 128 - 180 0 |0.00%| 75.21%
15 Large O 180 - 256 15 15 (12.40%| 87.60%
16 Small n 256 - 362 0 |0.00% | 87.60%
17 Small ﬁ 362 - 512 11 11 [9.09% | 96.69%
18 Medium g 512 - 1024 0 |0.00% | 96.69%
19 Large g 1024 - 2048 4 4 13.31%| 100.00%
20 Bedrock > 2048 0 |0.00% | 100.00%
21 Total # Samples 121 0 121 | 100%
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Cross Section

Cross Section #2 Lower South Fork Coal Creek
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Longitudinal Profile #2

Lower South Fork Coal Creek Longitudinal Profile #2
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Appendix C North Fork Coal

North Fork Coal
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Appendix C

North Fork Coal

Site Visit Form

Place Site Visit
Label Here

Site Visit Form

STORET Project ID;_"V\DL- (0l .

(One Station per page) Trip ID: A0 2- ¢LT| O Datei- € ___‘.,._, N u___.. Z
Personnel: (.4 A la. E Didmie

Waterbody Name VoV joc . (ol County ¥ la! buad HUC |Jol0Q0l
Stationld L0, CoL NCOl Visit# | Location o lwences  12ibh ok

Lat 48 63178  Long 04.3767¢ Verified? [] By GPS Datum (Circle One): %m\m..ﬁ_ NAD 83  WGS84
Lat/Long obtained by method other than GPS? Y [ N[O 1Y what method used? If by map what is the map scale? e

Samples Taken: Sample ID/File Location: Sample Collection Procedure

Water O Nutrients [ ] Metals [7] Commons [] | GRAB

Sediment ] . SED-1

Macroinvertebrate | [ | Macroinvertebrate Habitat Asmt. [ ] 0%-0935M (KICK’ HESS OTHER:
Algae/Macrophytes | [ | Aquatic Plant Form [] PERL-1 _OTHER:

Chlorophyll a L CHLPHL-2  OTHER:

Habitat Assessment | (] | Stream Reach Asmt. [] Other [] Purpose: | VD[

Substrate L] | Pebble Count [] % Fines [

Transect O

Photographs O

Field Notes O
| Other

Measurements: Time: | B:15 Macroinvertebrate Kick Duration: [ wiin U5 <00 Kick Length (Ft.): 135 !

/ Flow (cfs) Est. [] Site Visit Comments:

Temp: (C) W _ A facee  boulde. J ol L

pH: uaém Qieea ﬁ"w_ endoas alage + Ymad Soen 7S D spat- SN
SC: (mS/cm) » 0 AS0a Ay { .«.“.Z soals LS .

SC x 1000 = pmho/cm Agnsely  Joartkokd @k ne e T NaticLA

DO: (mg/L) : LD ¢ ¢ ! FS Rd Badat on €35 23

TUR: Clear [] Slight [] Turbid [] Opaque [] ke %] i willpo  Be S o

Turbidity Comments: = b

& e .,
|

C-182



Appendix C North Fork Coal

North Fork Coal Creek #1
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Appendix C

North Fork Coal

Pebble Counts

NF Coal Profile #1 Lower Limit Pebble Count
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North Fork Coal

Appendix C

NF Coal Profile #1 Upper Limit Pebble Count
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Appendix C North Fork Coal
SUBSTRATE DEQ/MDM

Date:2 Oct. 2003 Site Visit Code:Profile #1 lower limit

Waterbody: NF Coal #1 STORET Station ID: 0687043 / 5397684

Personnel: jg,cl,hh

PEBBLE COUNT
Particle Riffle |(Other)| Characteristic Group: PEBL-
Row ID | Category Size (mm) | Count |Count CNT
% of
100.00%|0.00% | Sum | Total Cum. Total

1 Silt / Clay <1 4 4 3.96% 3.96%
2 Sand 1-2 4 4 3.96% 7.92%
3 Very Fine 2-4 6 6 5.94% 13.86%
4 Fine 4-6 4 4 3.96% 17.82%
5 Fine 6-8 2 2 1.98% 19.80%
6 Medium | 3 | 8-12 4 4 | 3.96% | 23.76%
7 Medium | = | 12-16 3 3 | 2.97% 26.73%
8 Coarse % 16 - 22 6 6 5.94% 32.67%
9 Coarse 22-32 8 8 7.92% 40.59%
10 Very Coarse 32-45 6 6 5.94% 46.53%
11 Very Coarse 45-64 19 19 18.81% 65.35%
12 Small n 64 - 90 7 7 6.93% 72.28%
13 Small |§ 90 - 128 18 18 17.82% 90.10%
14 Large § 128 - 180 3 3 2.97% 93.07%
15 Large 180 - 256 2 2 1.98% 95.05%
16 Small 256 - 362 3 3 2.97% 98.02%
17 Small % 362 - 512 0 0.00% 98.02%
18 Medium % 512 - 1024 2 2 1.98% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 101 0 101 ]100.00%
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North Fork Coal

Appendix C

SUBSTRATE DEQ/MDM

Date:2 Oct. 2003 Site Visit Code: cross-section#1

Waterbody:NF Coal #1 STORET Station ID:0686952 /5397691

Personnel:jg,cl,hh

PEBBLE COUNT
Particle Riffle |(Other)
Row ID| Category Size (mm) | Count | Count [Characteristic Group: PEBL-CNT
100.00% | 0.00% | Sum |% of Total| Cum. Total
1 Silt / Clay <1 6 6 5.13% 5.13%
2 Sand 1-2 5 5 4.27% 9.40%
3 Very Fine 2-4 1 1 0.85% 10.26%
4 Fine 4-6 3 3 2.56% 12.82%
5 Fine 6-8 4 4 3.42% 16.24%
6 Medium g 8-12 6 6 5.13% 21.37%
7 Medium <>,: 12 - 16 5 5 4.27% 25.64%
8 Coarse % 16 - 22 4 4 3.42% 29.06%
9 Coarse 22-32 8 8 6.84% 35.90%
10 Very Coarse 32-45 6 6 5.13% 41.03%
11 Very Coarse 45 -64 10 10 8.55% 49.57%
12 Small 1) 64 - 90 13 13 11.11% 60.68%
13 Small |§ 90 -128 13 13 11.11% 71.79%
14 Large § 128 - 180 15 15 12.82% 84.62%
15 Large 180 - 256 5 5 4.27% 88.89%
16 Small 256 - 362 6 6 5.13% 94.02%
17 Small % 362 -512 2 2 1.71% 95.73%
18 Medium g 512 -1024 5 5 4.27% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
Total #

21 Samples 117 0 117 | 100.00%
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Appendix C North Fork Coal
SUBSTRATE DEQ/MDM
Date:2 Oct. 2003 Site Visit Code:Profile #1 upper limit
Waterbody:NF Coal #1 STORET Station ID: 0686886 / 5397655
Personnel:jg,cl,hh
PEBBLE COUNT
Particle (Other) Characteristic Group:
Row ID | Category Size (mm) |Riffle Count| Count PEBL-CNT
Cum.
100.00% | 0.00% | Sum |% of Total| Total
1 Silt / Clay <1 3 3 2.80% 2.80%
2 Sand 1-2 0 0.00% 2.80%
3 Very Fine 2-4 0 0.00% 2.80%
4 Fine 4-6 0 0.00% 2.80%
5 Fine 6-8 0 0.00% 2.80%
6 Medium (ﬁ 8-12 0 0.00% 2.80%
w
>
7 Medium é 12 -16 2 2 1.87% 4.67%
©)
8 Coarse 16 - 22 2 2 1.87% 6.54%
9 Coarse 22 -32 9 9 8.41% 14.95%
Very
10 Coarse 32 -45 8 8 7.48% 22.43%
Very
11 Coarse 45 - 64 22 22 20.56% | 42.99%
12 Small * 64 - 90 7 7 6.54% 49.53%
L
13 Small a_al 90 - 128 34 34 31.78% | 81.31%
0
14 Large 8 128 - 180 11 11 10.28% | 91.59%
15 Large 180 - 256 6 6 5.61% 97.20%
16 Small 256 - 362 0 0.00% 97.20%
%)
17 Small 5 362 -512 0 0.00% 97.20%
@)
18 Medium 5 | 512-1024 3 3 2.80% | 100.00%
O
19 Large D 11024 - 2048 0 0.00% | 100.00%
20 Bedrock > 2048 0 0.00% | 100.00%
21 Total # Samples 107 0 107 | 100.00%
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North Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
North Fork North Fork North Fork North Fork North Fork North Fork
12.18-12.28 16.19-16.29 18.57-18.67 20.22-20.32 12.18-12.28 16.19-16.29
30 June 1976 | 13July 1976 | 13 July 1976 | 13 July 1976 | 27 June 1979 | 27 June 1979
Landform slope 4 6 3 2 6 4
Mass wasting 3 7 5 3 3 3
Debris jam potential 6 6 8 7 6 4
Vegetative bank 5 6 5 4 9 9
protection
LOWER BANKS
Channel capacity 1 1 1 2 1 2
Bank rock content 4 4 2 6 4 0
Obstructions/flow
deflectors/sediment traps 2 4 4 6 2 2
Cutting 6 8 6 8 8 8
Deposition 4 6 4 6 4 8
BOTTOM
Rock angularity 2 2 2 2 2 2
Brightness 2 2 3 3 1 1
Consolid or particle 2 4 4 4 2 4
packing
Bottom size distribution /
percent stable materials 8 8 8 8 4 4
Scouring and deposition 12 10 12 12 6 12
Clinging aquatic 3 3 2 0 2 2
vegetation
TOTALS 64 77 69 75 60 65

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor;

Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor;
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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North Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream
segment segment segment segment segment
Date Date Date Date Date
North Fork North Fork North Fork North Fork North Fork
18.57-18.67 20.22-20.32 9.47-9.72 9.72-9.95 9.95-10.26
27 June 1979 | 29June 1979 | 110ct. 1985 | 11 Oct. 1985 | 11 Oct. 1985
Landform slope 6 6 2 2 2
Mass wasting 3 3 6 12 12
Debris jam potential 2 5 5 6 8
Vegetative bank protection 3 6 6 8 9
LOWER BANKS
Channel capacity 1 1 2 3 4
Bank rock content 2 6 6 2 6
Obstructions/flow
deflectors/sediment traps 2 2 4 6 8
Cutting 4 8 10 16 16
Deposition 4 8 8 10 12
BOTTOM
Rock angularity 2 2 2 3 2
Brightness 1 1 3 4 4
Consolid or particle packing 4 2 6 6 6
Bottom size distribution /
percent stable materials 4 4 12 14 14
Scouring and deposition 6 6 12 18 18
Clinging aquatic vegetation 2 1 3 3 4
TOTALS 46 61 89 113 125

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor;

Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor,
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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North Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
North Fork North Fork North Fork North Fork North Fork North Fork
10.26-10.42 10.42-10.91 10.91-11.69 11.69-12.84 12.84-15.11 15.11-16.25
11 0ct. 1985 | 12 0Oct. 1985 | 17 Oct. 1985 | 21 Oct. 1985 | 23 Oct. 1985 | 23 Oct. 1985
Landform slope 4 2 8 2 4 4
Mass wasting 12 10 12 12 5 8
Debris jam potential 8 7 8 6 3 8
Vegetative bank protection 7 9 12 6 9 12
LOWER BANKS
Channel capacity 3 3 1 3 1 4
Bank rock content 6 6 4 4 4 4
Obstructions/flow
deflectors/sediment traps 5 7 8 7 4 8
Cutting 12 12 8 12 8 14
Deposition 8 10 16 12 8 12
BOTTOM
Rock angularity 3 2 2 2 2 2
Brightness 3 3 3 3 3 3
Consolid or particle 6 5 5 5 4 4
packing
Bottom size distribution /
percent stable materials 8 12 12 12 8 12
Scouring and deposition 12 20 14 20 12 12
Clinging aquatic 4 3 3 3 3 4
vegetation
TOTALS 101 111 116 109 78 111

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor,
Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor;
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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North Fork Coal Creek Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
NF Profile #1 | NF Profile #1 | NF Profile #1 | NF Profile #2 | NF Profile #2 | NF Profile #2
UL CS LL UL CS LL
2 Oct. 2003 2 Oct. 2003 2 Oct. 2003 8 Oct. 2003 8 Oct. 2003 8 Oct. 2003

Landform slope 4 6 4 6 4 4
Mass wasting 6 6 3 9 3 6
Debris jam potential 6 4 6 8 6 6
Vegetat bank protection 6 3 6 6 3 3
LOWER BANKS
Channel capacity 2 1 2 3 2 1
Bank rock content 4 2 6 6 4 4
Obstructions/flow
deflectors/sediment traps 4 4 6 6 4 8
Cutting 8 8 8 12 4 12
Deposition 12 8 8 8 4 8
BOTTOM
Rock angularity 2 2 2 3 2 3
Brightness 2 2 3 3 3 3
Consolid or part packing 4 2 4 6 4 4
Bottom size distribution /
percent stable materials 4 8 12 16 8 8
Scouring and deposition 12 12 12 18 6 18
Clinging aquatic vegetat 4 3 3 3 3 4
TOTALS 80 73 85 113 60 92

Reach score for Rosgen “C1 and C2” channel type : < 38 = Excellent; 39-43 = Good; 44-47 = Fair; >48 = Poor,
Rosgen “C3 and C6” channel type: < 59 = Excellent; 60-85 = Good; 86-105 = Fair; > 106 = Poor;
Rosgen “C4 and C5” channel type: < 69 = Excellent; 70-90 = Good; 91-110 = Fair; > 111 = Poor,
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Cross Section

Cross Section NFCoal Creek #1
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Longitudinal Profile

NF Coal Creek Profile #1
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Appendix C North Fork Coal

North Fork Coal Creek #2
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Appendix C North Fork Coal

Pebble Counts
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North Fork Coal

Appendix C

120%

NF Coal #2 Profile Upper Limit Pebble Count

Particle Size (mm)

—&o— Profile LL —— Cross-section —&— Profile UL

100%
= 80%
=
B 60%
)}
E 0%
o
20% /
0% T T T T T T T T T T T T T T T T T T T
N U X 0 N0 A > D P YA R D
e o ,\,bm;b ,z@vq,\y'@ﬂg{%@’@»@w@v@v
NN N eSS
NS N
>
Particle Size (mm)
NF Coal Profile #2 Pebble Count Comparison
120% -
100% -
S
04
.g 80%
B 60% -
E
S 40% -
O
20% -
0% - ‘
NU X O B0 ONA >R AR DO DAY A D D
LY VL0 0NV ol 80 @ 00 0P B 0 00 VDO
AL PSS S s NN DTN S
v

C-200



Appendix C North Fork Coal
SUBSTRATE DEQ/MDM

Date:7 Oct. 2003 Site Visit Code: Profile#2 lower limit

Waterbody:NF Coal #2 STORET Station ID: 0692052 / 5396223

Personnel:jg, cl

PEBBLE COUNT
Particle Riffle  |(Other)| Characteristic Group: PEBL-
Row ID | Category Size (mm) Count |Count CNT
100.00% |0.00% |Sum| % of Total | Cum. Total

1 Silt / Clay <1 6 6 5.77% 5.77%
2 Sand 1-2 9 9 8.65% 14.42%
3 Very Fine 2-4 0 0.00% 14.42%
4 Fine 4-6 5 5 4.81% 19.23%
5 Fine ” 6-8 1 1 0.96% 20.19%
6 Medium m 8-12 5 5 4.81% 25.00%
7 Medium <>E 12-16 3 3 2.88% 27.88%
8 Coarse % 16 - 22 3 3 2.88% 30.77%
9 Coarse 22 -32 6 6 5.77% 36.54%
10 Very Coarse 32-45 3 3 2.88% 39.42%
11 Very Coarse 45 -64 7 7 6.73% 46.15%
12 Small m 64 - 90 9 9 8.65% 54.81%
13 Small a‘ 90 - 128 11 11 10.58% 65.38%
14 Large 8 128 - 180 13 13 12.50% 77.88%
15 Large o 180 - 256 6 6 5.77% 83.65%
16 Small n 256 - 362 5 5 4.81% 88.46%
17 Small T | 362-512 5 5 4.81% 93.27%
18 Medium g 512 - 1024 7 7 6.73% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 104 0 104 | 100.00%
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North Fork Coal

Appendix C

SUBSTRATE DEQ/MDM

Date: 7 Oct. 2003 Site Visit Code:cross-section #2

Waterbody: NF Coal #2 STORET Station ID: 0691960 / 5396224

Personnel: GRACE, LEWIS

PEBBLE COUNT
Particle Riffle |(Other)
Row ID| Category Size (mm) |Count | Count| Characteristic Group: PEBL-CNT
100% | 0.00% | Sum | % of Total Cum. Total

1 Silt / Clay <1 2 2 1.90% 1.90%
2 Sand 1-2 6 6 5.71% 7.62%
3 Very Fine 2-4 0 0.00% 7.62%
4 Fine 4-6 4 4 3.81% 11.43%
5 Fine 6-8 0 0.00% 11.43%
6 Medium | & | 8-12 3 3 2.86% 14.29%
7 Medium <>( 12-16 0 0.00% 14.29%
8 Coarse ?D: 16 - 22 3 3 2.86% 17.14%
9 Coarse 22-32 6 6 5.71% 22.86%
10 Very Coarse 32-45 6 6 5.71% 28.57%
11 Very Coarse 45 - 64 6 6 5.71% 34.29%
12 Small %) 64 - 90 13 13 12.38% 46.67%
13 Small § 90 - 128 13 13 12.38% 59.05%
14 Large § 128 - 180 15 15 14.29% 73.33%
15 Large 180 - 256 13 13 12.38% 85.71%
16 Small * 256 - 362 12 12 11.43% 97.14%
17 Small % 362 - 512 1 1 0.95% 98.10%
18 Medium g 512 -1024 2 2 1.90% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 105 0 105 100.00%
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Appendix C North Fork Coal
SUBSTRATE DEQ/MDM

Date:7 Oct. 2003 Site Visit Code:Profile #2upper limit

Waterbody:NF Coal #2 STORET Station ID: 0691863 / 53962652

Personnel: GRACE, LEWIS

PEBBLE COUNT
Particle Riffle |(Other)
Row ID| Category Size (mm) | Count | Count | Characteristic Group: PEBL-CNT
100.00
% 0.00% [ Sum | % of Total Cum. Total

1 Silt / Clay <1 5 5 4.39% 4.39%
2 Sand 1-2 17 17 14.91% 19.30%
3 Very Fine 2-4 3 3 2.63% 21.93%
4 Fine 4-6 3 3 2.63% 24.56%
5 Fine 6-8 2 2 1.75% 26.32%
6 Medium g 8-12 8 8 7.02% 33.33%
7 Medium <>,: 12-16 6 6 5.26% 38.60%
8 Coarse % 16 - 22 7 7 6.14% 44.74%
9 Coarse 22 - 32 13 13 11.40% 56.14%
10 Very Coarse 32-45 9 9 7.89% 64.04%
11 Very Coarse 45 -64 9 9 7.89% 71.93%
12 Small a 64 - 90 8 8 7.02% 78.95%
13 Small o 90-128 4 4 3.51% 82.46%
14 Large 8 128 - 180 5 5 4.39% 86.84%
15 Large © 180 - 256 10 10 8.77% 95.61%
16 Small " 256 - 362 2 1.75% 97.37%
17 Small % 362 - 512 3 2.63% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 114 0 114 100.00%
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Longitudinal Profile
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Appendix C Coal Creek

Coal Creek
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Appendix C Coal Creek
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Appendix C

Site Visit Forms

Coal Creek

| PlceSitevisic | Site Visit Form STORET Project 5 — e
{  Label Here § 05 (One Station per page) Trip ID: Date: )23
Personnel:
Waterbody Name [ (1| ek County 7 nuc |10l 03l
Station ID (O oAL (| Visit # Location
Lat 4%. (s8219 Long Verified? (] By GPS Datum (Circle One):. NAD 27 , NADS83  WGS84
Lat/Long obtained by method other than GPS? Y O N[O 1Y what method used? If by map what is the map scale?
Samples Taken: . Sample ID/File Location; Sample Collection Procedure
Water [ | Nutrients [ Metals [] Commons 5 GRAB
Sediment ] SED-1
Macroinvertebrate  [¥Z] | Macroinvertebrate Habitat Asmt. [] KICK HESS OTHER:
AlgaeMMacrophytes | [] | Aquatic Plant Form [] PERL-] _ OTHER:
Chlorophyll a O CHLPHL-2  OTHER:
Habitat Assessment | [] | Stream Reach Asmt. [] Other[] Purpose:
Substrate CJ | Pebble Count [] % Fines []
Transect O
Photographs K
Field Notes O] (see o g nd «u
Other
Measurements: Time: 4_\” b Macroinvertebrate Kick Duration: ! a L sgc Kick Length (Ft.):
Q / Flow (cfs) Est.[] | |Site Visit Comments: % “[
Temp: (C) W | A [agge  coblia s sl des
H: i gk ¥ “ S
SC: (mS/cm) - SR < ¢ (0 g
SCx 1000 = - pmho/em | | Y ! 2 dea
DO: (mg/L) = | T oo pay 4
TUR: Clear [] Slight [] Turbid [] Opague [] S| B \lo0 i
Turbidity Comments: wa L Lo O v
| |m [Il’ll_
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Coal Creek

Appendix C

Place Site Visit |
i

Site Visit Form STORET Project ID:_ {1V

__..vm_. r “..\_ (] f. ¢

| LabelHere | U2 - < (One Station per page) Trip ID: 2002-FLT Date: 3 .\b 7/ 35
ORI R ; 3 P g
Personnel: _ ( . A/t _:V« od R;ﬁ &
K { e = =)
Waterbody Name F.PD ﬂ CAée £ County Flathead HUC fg 000 G
StationID _(ColelopuUb| Visit #

Lat \/_ﬁ w1440 Long :_.L. Bli5 R

Lat/Long obtained by method other than GPS? Y [] N[ If Y what method used?

Location \.ﬁf /Vn. a1 N ot S€
Verified? [] By

GPS Datum (Circle One): Z>U 27

If by map what is the map scale?

NAD 83

WGS84

Samples Taken: Sample ID/File Location: Sample Collection Procedure
Water L | Nutrients [J Metals [] Commons [] | GRAB
| Sediment O ‘. L .| SED-1
Macroinvertebrate | I3 | Macroinvertebrate Habitat Asmt, | 03-04 33 M [ KICK> HESS OTHER:
Algae/Macrophytes | [ | Aquatic Plant Form ] PERI-1  OTHER:
Chlorophyll a O CHLPHL-2 OTHER:
Habitat Assessment | [] | Stream Reach Asmt. ] other [] Purpose: [ /1y
Substrate [J | Pebble Count [] % Fines [
Transect O
Photographs [
Field Notes B (%e pomments)
Other
Measurements: Time: | | [ Macroinvenzbme Kick Duration: | Oy~ (65 Kick Length (FL): 200
Q/ Flow (cfs) Est. [] Site Visit Comments:
Temp: ('C) W _ A = Elooatkm: 349S
pH: <y Aebns  ~ Heaw
SC: (mS/em) o olamall  rabbli<ome < nl
SCx 1000 = imho/cm | r_w.u.v#.wﬁ Ay ) h < ,.__m,_.h..._ Hlag (¢ LGS Mole ﬁ.\. L Sed. aut n.m.ﬂ. .g
| DO: (mg/L) 5 . 0 dr.onia St B entedded ' ke :
TUR: Clear [] Slight [] Turbid [] Opaque [] * Dl BEane e ¥iak 4 mp Mecen s
Turbidity Comments: <aa N { S5Ae &ﬁ CaMD
; €N ¥ anaaan dw 19 Hy of Joge ta _r V) _,...“..m,. $a s
- achw ol emdon! 0 J
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Appendix C Coal Creek

Mainstem Coal Creek #1
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Coal Creek

Appendix C

Pebble Counts
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Mainstem Coal #1 Profile Upper Limit Pebble Count

120% ~
100% -
80% -
60%

40% //

20% - /./.__Q/._’/v

0 % T T T T T T T T

Particle Size (mm)

Cumulative %

Mainstem Coal #1 Cross-section Pebble Count

120% -
100% +

80% A

60% -
40%

20% | '/._4/0/‘/’"/'

0%

™

L '\:»"'Lq/’ b"b@ 'Q) ,,\"}/’,;o ,q’q,, .
Y

%%
EORSY

Particle Size (mm)

C-214



Appendix C

Coal Creek

Mainstem Coal #1 Profile Lower Limit Pebble
Count
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Coal Creek

Appendix C

SUBSTRATE DEQ/MDM

Date: 9 Oct.2003 Site Visit Code: Profile#1 upper limit

Waterbody:Main-stem Coal #1 STORET Station ID: UTM 0690591

Personnel: LEWIS, GRACE 5394174

PEBBLE COUNT
Particle Riffle | (Other)
Row ID| Category Size (mm) | Count| Count Characteristic Group: PEBL-CNT
100.00
% 0.00% | Sum | % of Total Cum. Total

1 Silt / Clay <1 12 12 10.62% 10.62%
2 Sand 1-2 13 13 11.50% 22.12%
3 Very Fine 2-4 6 6 5.31% 27.43%
4 Fine 4-6 4 4 3.54% 30.97%
5 Fine 6-8 1 1 0.88% 31.86%
6 Medium é) 8-12 4 4 3.54% 35.40%
7 Medium | Z| 12-16 0 0.00% 35.40%
8 Coarse |G| 16-22 5 4.42% 30.82%
9 Coarse 22-32 8 7.08% 46.90%
10 Very Coarse 32-45 13 13 11.50% 58.41%
11 Very Coarse 45-64 21 21 18.58% 76.99%
12 Small (L{J) 64 - 90 12 12 10.62% 87.61%
13 Small 0—3' 90 - 128 9 7.96% 95.58%
14 Large 8 128 - 180 3 2.65% 98.23%
15 Large © 180 - 256 2 1.77% 100.00%
16 Small 0 256 - 362 0 0.00% 100.00%
17 Small | 362-512 0 0.00% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 | Total # Samples 113 0 113 100.00%
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Appendix C

Coal Creek

SUB

STRATE DEQ/MDM

Date:

9 Oct.2003

Site Visit Code: Profile #1 CROSS-SECTION

Waterbody: Mainstem Coal#1

STORET Station ID: UTM 0696987/5394432

Personnel: LEWIS, GRACE

PEBBLE COUNT

Particle Riffle | (Other)
Row ID| Category Size (mm) |Count| Count Characteristic Group: PEBL-CNT
100.0

0% | 0.00% | Sum | % of Total Cum. Total
1 Silt / Clay <1 15 15 13.76% 13.76%
2 Sand 1-2 7 7 6.42% 20.18%
3 Very Fine 2-4 1 1 0.92% 21.10%
4 Fine 4-6 4 4 3.67% 24.77%
5 Fine 6-8 3 3 2.75% 27.52%
6 Medium || 8-12 7 7 6.42% 33.94%
7 Medium <>,: 12-16 2 2 1.83% 35.78%
8 Coarse % 16 - 22 5 5 4.59% 40.37%
9 Coarse 22-32 12 12 11.01% 51.38%
10 | Very Coarse 32-45 13 13 11.93% 63.30%
11 | Very Coarse 45 - 64 11 11 10.09% 73.39%
12 Small o 64 - 90 11 11 10.09% 83.49%
13 Small o 90-128 9 9 8.26% 91.74%
14 Large 8 128 - 180 4 4 3.67% 95.41%
15 Large © 180 - 256 2 2 1.83% 97.25%
16 Small " 256 - 362 2 2 1.83% 99.08%
17 Small | 362-512 1 1 0.92% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 | Total # Samples 109 0 109 | 100.00%
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Coal Creek Appendix C
SUBSTRATE DEQ/MDM

Date: 9 Oct. 2003 Site Visit Code:Profile #1 lower limit

Waterbody: Mainstem Coal #1 STORET Station ID: UTM 0697102/5394524

Personnel: LEWIS, GRACE

PEBBLE COUNT
Row Particle Riffle |[(Other)
ID Category Size (mm) | Count |Count| Characteristic Group: PEBL-CNT
100.00% | 0.00% | Sum |% of Total Cum. Total

1 Silt / Clay <1 12 12 9.16% 9.16%
2 Sand 1-2 18 18 13.74% 22.90%
3 Very Fine 2-4 0 0.00% 22.90%
4 Fine 4-6 4 4 3.05% 25.95%
5 Fine 6-8 0 0.00% 25.95%
6 Medium g 8-12 5 5 3.82% 29.77%
7 Medium E 12-16 4 4 3.05% 32.82%
8 Coarse © 16 - 22 8 8 6.11% 38.93%
9 Coarse 22 - 32 17 17 12.98% 51.91%
10 | Very Coarse 32-45 19 19 14.50% 66.41%
11 | Very Coarse 45 - 64 20 20 15.27% 81.68%
12 Small " 64 - 90 17 17 12.98% 94.66%
13 Small § 90 - 128 7 7 5.34% 100.00%
14 Large § 128 - 180 0 0.00% 100.00%
15 Large 180 - 256 0 0.00% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 | Total # Samples 131 0 131 | 100.00%
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Coal Creek Main-stem Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Main-stem Main-stem Main-stem Main-stem Main-stem Main-stem
0.294-0.394 8.492-8.592 0.294-0.394 8.49-8.59 8.44-8.68 8.68-9.47
15July 1976 | 30June 1976 | 21 June 1979 | 27 June 1979 8 Oct. 1985 8 Oct. 1985
Landform slope 6 2 6 4 2 2
Mass wasting 7 3 3 3 6 6
Debris jam potential 5 6 2 2 2 7
Vegetative bank protection 5 3 9 3 7 6
LOWER BANKS
Channel capacity 1 2 1 1 2 3
Bank rock content 6 6 4 6 5 6
Obstructions/flow
deflectors/sediment traps 4 2 2 4 3 6
Cutting 8 4 12 4 8 12
Deposition 6 4 4 0 6 12
BOTTOM
Rock angularity 2 2 2 2 2 3
Brightness 2 2 1 2 3 3
Consolid or particle 4 3 2 2 5 5
packing
Bottom size distribution /
percent stable materials 8 8 4 4 9 12
Scouring and deposition 12 8 12 12 12 16
Clinging aquatic 3 3 2 2 3 3
vegetation
TOTALS 79 58 66 51 75 102

D Xlpuaddy
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Coal Creek Main-stem Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment | segment | segment | segment | segment | segment
Date Date Date Date Date Date
Main-stem | Main-stem | Profile #1 | Profile #1 | Profile #1 Cross-
8.53-8.63 | 7.92-8.15 UL CS LL Section #2
26 Sept.94 | 14 Aug.97 | 90ct.03 | 90ct.03 | 90ct.03 | 15 Oct.03
Landform slope 4 6 6 4 2 2
Mass wasting 6 3 6 3 3 3
Debris jam potential 2 8 6 8 8 6
Vegetat bank protection 3 6 6 6 3 6
LOWER BANKS
Channel capacity 3 4 4 1 1 2
Bank rock content 6 6 6 4 8 2
Obstructions/flow
deflectors/sediment traps 2 6 6 6 8 2
Cutting 8 12 12 8 8 12
Deposition 4 12 16 12 16 8
BOTTOM
Rock angularity 2 3 3 3 4 2
Brightness 4 4 4 3 3 2
Consolid or part packing 2 6 8 6 8 4
Bottom size distribution /
percent stable materials 8 16 12 8 16 4
Scouring and deposition 12 18 24 6 18 12
Clinging aquatic vegetat 2 4 2 3 3 3
TOTALS 68 114 121 81 109 56
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Coal Creek Main-stem Tributaries Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Deadhorse Cr. | Deadhorse Cr. | Deadhorse Cr. | Deadhorse Cr. | Deadhorse Cr. | Deadhorse Cr.
1.7-1.8 3.69-3.69 5.19-5.29 1.7-1.8 3.69-3.69 5.19-5.29
12 July 1976 | 12 July 1976 | 11 July 1976 | 29 June 1979 | 28 June 1979 | 28 June 1979
Landform slope 2 2 5 4 4 4
Mass wasting 3 3 8 3 3 3
Debris jam potential 6 8 8 6 2 6
Vegetative bank protection 6 4 5 3 6 3
LOWER BANKS
Channel capacity 2 2 2 2 1 1
Bank rock content 6 6 5 8 6 4
Obstructions/flow
deflectors/sediment traps 4 4 8 4 2 4
Cutting 6 8 8 8 8 8
Deposition 8 6 5 8 4 4
BOTTOM
Rock angularity 2 2 2 2 2 2
Brightness 2 2 2 2 1 1
Consolid or particle 4 4 4 4 2 4
packing
Bottom size distribution /
percent stable materials 8 4 8 8 4 4
Scouring and deposition 10 10 8 12 12 6
Clinging aquatic 3 3 3 2 2 2
vegetation
TOTALS 72 68 81 76 59 56
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Coal Creek Main-stem Tributaries Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream
segment segment
Date Date
Cyclone Cr. Cyclone Cr
5.63-5.73 6.92-7.02
15July 1976 | 14 July 1976
Landform slope 2 2
Mass wasting 3 8
Debris jam potential 8 5
Vegetative bank protection 4 4
LOWER BANKS
Channel capacity 2 1
Bank rock content 6 4
Obstructions/flow
deflectors/sediment traps 7 2
Cutting 8 12
Deposition 7 7
BOTTOM
Rock angularity 2 2
Brightness 2 2
Consolid or particle packing 4 4
Bottom size distribution /
percent stable materials 8 8
Scouring and deposition 12 12
Clinging aquatic vegetation 2 2
TOTALS 77 75

%8910 [e0D
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Cross Section

Cross Section Mainstem Coal Creek #1

LPIN

3,936 1
3,935 1

3,934 -

3.933 - RTOB

3,932
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3,927 : : : : :
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60

Data recorded looking downstream.
EXCEL filename: Upper Main Coal Creek.xls
Vertical exaggeration = 15
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Longitudinal Profile

Mainstem Coal Creek Profile #1
3,032 5
2
3,931 n
?
S 3930 o
i 5
=
- 3929
e
T 3,928 -
>
)
3927
Upper Limit
3,926
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3,925 : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ :
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—x— Stream Bottom —e— Water Elevation

1050

EXCEL filename: Upper Main Coal Creek.xls
Vertical exaggeration = 0.9
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Appendix C Coal Creek

Pebble Counts

Mainstem Coal Creek #2 Cross Section Pebble
Count
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60% -
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Cumulative %

Particle Size (mm)
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Coal Creek

Appendix C

Date: 10/15/2003
Waterbody: Mainstem Coal Creek #2
Personnel: J. Grace, C Lewis

SUBSTRATE DEQ/MDM

Site Visit Code: Cross Section
STORET Station ID:

PEBBLE COUNT

Particle Riffle (Other) |Characteristic Group: PEBL-
Row ID |Category Size (mm) |Count Count CNT
100.00%| 0.00%|Sum (% of Total |[Cum. Total

1 [Silt/Clay <1 4 4 3.28% 3.28%
2 |Sand 1-2 12 12 9.84% 13.11%
3 NeryFine |9 2-4 0 0 0.00% 13.11%
4 [Fine 4 4.6 8 8 6.56% 19.67%
5 [Fine é 6-8 0 0 0.00% 19.67%
6 Medium o 8-12 5 5 4.10% 23.77%
7 Medium 12-16 7 7 5.74% 29.51%
8 Coarse 16 - 22 6 6 4.,92% 34.43%)
9 |Coarse 22-32 12 12 9.84% 44.26%

Very
10 [Coarse 32 -45 6 6 4.92% 49.18%

Very
11 [Coarse 45 - 64 5 5 4,10% 53.28%
12 |Small ﬂ 64 - 90 10 10 8.20% 61.48%
13 [Small =l 90-128 13 13 10.66% 72.13%
14 |Large 8 128 - 180 11 11 9.02% 81.15%
15 |Large O| 180 - 256 11 11 9.02% 90.16%
16 |Small & 256 - 362 7 7 5.74% 95.90%
17 |Small ';'DJ 362 -512 3 3 2.46% 98.36%
18 |Medium 5| 512 - 1024 2 2 1.64% 100.00%
19 |Large 8 1024 - 2048 0 0 0.00% 100.00%
20 [Bedrock > 2048 0 0 0.00% 100.00%

Total #
21 [Samples 122 0 122 100.00%
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Granite Creek

Appendix C

Site Visit Forms

M Place Site Visit

B T Site Visit Form STORET Project ID:_TMODL - "7 -
| LabelHere | Oo- TIOT (One Station per page) Trip ID: 20073 - FLTWD Date: -/0 - 03
ZAOO@ Personnel: Dv.}ﬁ\. _Q.\.__.qsw;_?. ik \E.\.MTM,_Q.__ w2t S S
0 \4
Waterbody Name *_(3¢  le (" (s County Tlall,. A HUC 1701020702073
! : ™ CoTE NR
Station HU%A 0 I._rm_u?_._ Sk _\_}%A«wmzﬁ _ Location 14 Chp e s ol S Torbler Creell nt)ﬂ( ence.
Lat 42, 22313° Long M\ 2.33156°

Lat/Long obtained by method other than GPS? Y [] N[X]

Verified? (] By GPS Datum (Circle One): ?G 270 NADS3  WGSs4
IfY what method used? If by map what is the map scale?

Samples Taken: : Sample ID/File Location: Sample Collection Procedure
imﬁ”n_. [ | Nutrients [ Metals [] Commons [] GRAB
Sediment & - SED-1
Macroinvertebrate | b’ Macroinvertebrate Habitat Asmt. [] 2 = 032+ mﬁdﬁ JHESS OTHER:
Algae/Macrophytes | [J | Aquatic Plant Form O PERI-1  OTHER:
Chlorophyll a O CHLPHL-2 OTHER:
Habitat Assessment O Stream Reach Asmt. [] Other [] Purpose: \115_;_&
Substrate O Pebble Count [] % Fines O
Transect ]
Photographs ]
Field Notes O
Other
Méasurements: Time: {5:19 e Macroinvertebrate Kick Duration: | 5 2L 7sec Kick Length (Ft): 7O Cl
/ Flow (cfs) — Est. (]| | Site Visit Comments:

Temp: (C) e N e Flevabion : HA77 ex
m_m._ = Stres~ Dew Aooue Tuwiter Creal and Beloun m_,ozﬁ Creek ConBluences
SC: (mS/cm) — Aopeox, | .“.3 de o€ Shreawa Slowy :
mﬂ x 1000 = i pmho/em ¢ R0, Wi e Colos\e + Soeme [engel
DO: (mg/L) N ] B whm?..u 0F Ranl e coaige - Revninanys & ALY Pomd

| TUR: Clear [ ] Slight [7] Turbid [] Opaque []

° Un ﬁo.jﬂ,j.mxﬂf ﬁ.f)_..»z:,.).\../ ‘

Turbidity Comments:

fudence 0f Boaver ackhiuily ﬂnD;mn_,))a Cloiw

]

' Dense Teee QoS . Lolencie CADDrIC A C&o.f Wt oo

T e e
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Appendix C

Flathead National Forest Documents

—

Substraie DEQ/MDM

ream Name  (Se=miie ) StationID. (565 - (ohai - (= L Date -\ 4~-0%

“site Visit Code Personnel P L. ched Kok |

| Pz=bblz Count

Size Cataqgory i
Particle Catzgory (mm) Dot znd Dash Count » ~ =3, Xl =1 Sum % of Total Cum. Total
PRI e S I TR s
SilVClay <1 BRR. | R 4
Y o :-
|
Sand 1-2 e C i
. = =
o it oy ks 4 fe2
A e
Fine 4-8 ] = = C
A !
Fine 68 = )
- | .
Medium 8-12 & E
Medium 12160 " A |
& 'Rl :H : :
Coarse 16-22 : i w > |
g B E
Coarse 22-32 !
bz Bp] B
" Very Coarse o 32-45 E ﬁ
= . i . ‘E A0S
. 3] L]
Very Caarse |3 45-84 B = i
® 2 =
Small 54-30 & .
. . LN
Small a0-128 ok b :
. ] ]
Large s bl T B 3
= ;
% L3 -] |
Largs %) 180-256 |
Small 256-362 | 'a
| |
Small 362-512 ’ 1
Medium 512-1024 \
" Large 5| 1024-2048 l
2 |
Bedrock ,_r% >2048 | / pa—
| { -
i £ of Samples / | o
S / r%

= .

INFORMATION
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STREAM REACH INVENTORY

FLATHEA” NATIONAL FOREST

) CHANNEL S ABILITY EVALUATION g

b
B Lyndaiht

Mass wasting (exisling or potential)

for future mass wasting inlo channel

No evilence of past or any potential | 3 | Infrequent andlor very small. Mastly

liealed over. Low luture polential

% | Modurate frequency & size, with
some raw spots eroiled by waler dur-

ing high Nows.

—
ITEM RATED u STABILITY INDICATORS BY CLASSES
UPPER BANKS EXCELLENT GOOoD FAIR POOR
Landlorm slope Bank slope gradient <30% (2} Bank slope gradient 30-40% 4 Bank slope gradient 40-60% Dank slope gradient >60%

Frequent or large, causing sedinient
nearly yearlong or imminent danger
of same.

Debris jam potential (Noatable objecis)

channel area

Essentially abscnt from immediate | 2 | Present bul mastly small twigs and

fimbs.

increasing.

Maderale 1o heavy amounis, pre- | 8
dominantly larger sizes.

Vepelalive bank protection

ety suggests a deep, dense, soil bind-
ing, rool mass.

50%+ plant density, Vigor and vari- | 3 |70-90% density. Fewer plont species

or lower vigor suggests a less dense
or deep rool mass.

LOWER BANKS

(5
i

50-70% density. Lower vigor and
slill fewer species form a somewhat
shallow and discontinuous root niss.

@
7 | Present, volunic and size ore both | @}
9
iy

(50% densily plus fewer species and

2.
less vigar indicale poor, disconlinu-
ous and shallow root mass.

Channel capacity

Ample for present plus some in-

1 |Adequate, Overbank Nows rare. WD)

2 [Barely contains present peaks. Occas-

Tnadequate. Overbank flows com- {(4)

crenses. Peak Mows conlained, WiD ralio 8-15, sional overbank foods, ¥/D ratio imon. WD ratio >25
ratio <7. i 15-23.
Dank rock contenl 65%+ with large, angular boulders | 2 A0-60%, mostly small bouldersto | 4 |20-40%, with mos! in ths J-6" diom- € | <20% rack frgments of gravel )
12"+ nuinerous. cobbles 6-12°, cler closs, 4% sizes, 1-3" or less. e

Obstruclions/Taw delleciors/sediment

flocks and old logs firmly embedded.| 2 | Some presunt, causing erosive cross

4 | Moderately frequent, inoderalely

Frequent obsiructions and deflectors| 8

traps Fow patlem without culting or depo- currents ond minar pool filling. Ob- unslable obsimetions and delleclors cause hank erosion yearlong, Sedi-
sition. Pools and riffles stable. structions and deflectors newer and move witl high water cousing bank ment traps full, channcl migralion
: . less firm. cutting and (illing of pools. oceurring,
Culting Litlle or none evident. Infrequent raw| 4 [Some, intermittently at outeuryes ond| & | Significant, Cuts 12-24" high. Root @ Almast conlinuons culs, some over | 16
banks less than 67 high generally. consirictions. Raw banks may be up nat oyerhangs and sloughing evident 24" high. Failure of overhangs [re-
: 1o 12", P quent,
Deposition Liitle or no enlargement of channel orf 4 | Some new increase inbar formation, | B | Moderate depositian of new gravel xlensive deposils of predominantly| 16
point bars. mostly from coarse gravels. nd coarse sand on old and some new|  [line particles. Accelerated bar devel-
_ bars. opment,
BOTTOM .
Hock angularity Sharp edges ond corners, plane sur- | 1 Rounded eomers and edges, surfoces @ Comers and eddges well rounded in 2 3| Well rounded in all demensions, | 4
laces roughencd. suwotly amd Mlat, demensiuns, surfnces smouth.
Brightness Sorfaces dull. larkened, or stancd, | 1 |Mostly dull, but iay have upto 35%| 2 | Mixed, 50-50% dulland bright 4= | 3| Predominately bright, >65% cx- [O)
generally wat bright.. briglit surfaces. 15% ie, 35-65%. pused or scoured surfaces. i
Cansolidation or particle packing Assoried sizes lightly packed andfor | 2 | Moderately packed with some over- @ Mastly a loose assortinent withno | 6 Mo packing evident. Loose ds- )
overlapping. lapping. apparent overlap. sorimm, eosily moved,
Battom size distribntion and percent Mo change in sizes evident. Stable | 4 |Distribution shift slight. Stable mate-| 8 | Moderale change in sizes, Stable | 12| Marked distribution change. Stable @
stalile naterials malerials BU-100%, rials 50-80%. malerials 20-50%, a inaterials 0-20%, i
Scouring and deposition Less than 5% of tie boltom affected | 6 [5-30% affecied. Scour at consincliond 12 | 30-50% ailecied. Depusits ond scour :_im\v Mare than 50% of the baltomina | 24
by scouring and deposition. and where grades steepen, Some | at obstruetions, cunstrictions and stote of Nux or change nearly year-
= deposition in pouls. bends. Some [illing of pools, long.
Clinging aquatic vegelation Abundant. Growih largely moss-like,| 1 Common. Algal forms in low velocity] 2 [Present but spolty, mostly in backwa-| 3 Perennial types scarce or absenl. @
dark green, perennial. In swilt waler and pool arcas, Moss here loa and ter areas. Seasnnal blooms make Yellow-green, short lerm bloom
. (L] ; swiller walers. rocks slick. miay be present.
COLUMN TOTALS
- i nd
d the values in each column for a total reach score here. (¥. + G. +I7. +P. = )

Reach score of: <38=Lxcellent, 39-76=Good, 77-114=Fair, >115=Poor
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STREAM REACH

FLATHEAP NATIONAL FOREST

INVENTOR

) CHANNEL STABILITY EVALUATION

. Landonin L

& r_a

ITGM RATED |

STABILITY INDICATORS BY CLASSES

UI'PER BANIKS EXCELLENT GOoD FAIR POOR
Landform slape Dank slope pradient <30% 75y Bank slope gradient 30-40% | 4 | Bonk slope grodient 40-60% 6| Dank slope pradient >60%
Mass wasting (existing.or potentinl) | Mo evidence of past or ony potential | 3 | Infrequent andfor very simall, Mostly | 6 | Moderate frequency & size, wilh @ Fregquent or large, causing sediment
p for future mass wasting into channel healed over. Low Tuture potential some raw spols eraded by woter dur- ncarly yearlong or innninent danger
: o ing high Mows. of same. o
Debris juin poiential (floatable objects) Essentially abscnt from immediale | 2 | Present but mostly small twigs and | 4 | Present, valume and size are both |61 Moderale to heavy amonis, pre- | 8
: ; chunnel area litnbs. i increasing. i doninantly larger sizes.

Wegelalive bank protection

90%+ plant densily. Vigor and vari- | 3
ely suggests a deep, dense, soil bind-
ing, rool mass.

or lower vipor suggests a less dense
or deep rool mass.

70-90% density. Fewer plont species /@

still fewer species form a sumewhal
shallow ond disconlinuous rool mass.

LOWER BANKS

50-70% densily. Lower vigorand | 9

L50% density plus fewer species and
less vigor indicate poor, disconlinu-
ous ond shallow root niass.

1

Channcl capacity Ample lor present plus some in- I |Adequate. Overbank lows rare. WiD| 2 Barely contains present peaks. Ocens-| 3 Tnadequale. Dverbank Mows com- | (4
creases. Peak Mows contained. W/D ralio 8-15. sional overbank Noods. WD ralio mon. W/D ratio >25
ralio <7. 15-25,
Pank rock content 65%+ wilh large, ongular boulders | 2 | 40-60%, mosl Iy small bouldersto | 4 120-40%, with mas! in the J-6" diam- <20% rock lragments of gravel 8
12"+ nunerous. cobhles 612", cler class. sizes, -7 or less. "
Obsiructions/Mow dellectors/sediment | Rocks and old logs Tirmly embedded.| 2 | Some present, causing crosive cross | 4 | Moderately [requent, inoderalely (63| Frequent obstructions and deflectors B
\raps Flow pattern withoul cutling or depo- currents and minor pool [illing. Ob- unstable obstructions and deflectors cause bank erosion yearlong. Sedi-
sition. Pools and rilflles stable. structions and defleciors newer and move willi high waler causing bank ment traps full, channel wigration
* . less firm. culting ond [illing of peols, occurming.
Cutling Liltle or none evident. Infrequent aw| 4 |Some, intermiliently at oulcurves end| 8 | Significant. Culs 12-24" high, Root {12 | Alinosi conlinuous culs, some aver I
banks less thin 6" high generally. constrictions, Raw banks may be up knal overhangs ond sloughing evident 24" high. Failure of overhangs fre-
o 1o 12" uenl.
Depo Little or no enlargement of chunnel or 4 | Some new Tnercase in bar formation, | B | Moderate deposition of new gravel Exlensive deposils of predominantly| |
point bars. mosily from coarse gravels. and coarse sand on old and some new|  |fine particles. Accelerated bar devel-
bars. opment,
BoOTTOM
Hock angularity Sharp edges and comers, plane sur- | 1 Rounded comers and edges, surfaces Comers and cdges well rounded in 2 3 | Well rounded in all demensions,
Taces runghencd. smooth and fat. demensiuns, surlnces smooth.
SurTaces dull, darkened, orstained, | 1 |Mosily dull, but may have up ta 35%| 2 | Mixed, 50-50% dull and bright,+/- | 3 Predominately hright, >65% ex-

Brightness

penerally not bright..

bright surfaces.

15% ie. 35-65%.

pused or scoured surfaces.

Cansolidation or particle packing

averlapping.

Assorled sizes lightly packed andlor | 2

Moderately packed with some over-
lapping.

@ ) Mosily a loose pssortnent with na

___ opparcnl overlap.,

6

sortmmi, easily moved.

Boltom size distribution and percent
stalile materials

materials 8O- 100%.

Mo change in sizes evident. Stablz | 4 Distribution shift slight. Stable mate-

rials 50-80%.

B

Moderate change in sizes. Stable | 12
ralerials 20-50%. e

Marked disttibution change. Stable |
imalerials 0-20%.

Scouring and deposition

by scuuring and deposition.

Less than 5% ol the bottom affecled | 6

and where grades sieepen. Some
deposilion in pools.

5-30% nllccled. Scour ol constricliong 12

al obstructions, constrictions and

bends. Some filling of pools,

30-50% nifected. Deposits and scour (1] More than 50% of the boltomin a

state of Nux or change nearly year-
long.

4
@
Mo packing evident. Loose as-
24

Clinging aquatic vegetalion

Abundant. Growth largely moss-like,
dark green, perennial, In swift water
: loo

and pool arcas. Moss here Loa and
swiller walers.

ICommon. Algal forms in low velocityl 2

Present bul spully, mostly in backwa-
{er arens, Sensonal blooms make
rocks slick.

El

Yellow-green, short term bloom
niay be presenl.

Perenninl types scarce or absent. | (4]

[COLUMN TOTALS

ssawld the values in each column for a total reach score here. (. +G.

+I7,

+P. =

L

Reach score of: <38=Excellent, 39-76=Good, 77-114=Fair, >115=Poor
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U e

o Sl FLATHIY  ATIONAL FOREST
wl ) Iy STREAM REACH INVENTOR'> .{D CHANNEL STABILITY EVALUATION &
(Lps-AD: LD )
ITEM RATED ] STABILITY INDICATORS BY CLASSES

UPPER BANKS EXCELLENT GOOD FAIR POOR
Londform slope Bank slope gradient <30% Q@ Bank slope gradient 30-40% 4 Bank slope gradient 40-60% | 6 | Bank slope gradien! »60%
Mass wasting [existing or potential) | No eviilence of past or nny potentiol | 3 | Infregquent and/or very small. Mostly @ Moderote lrequency & size, with | 9 | Frequent or lage, causing sediment

for lulwie mass waosling into channel liealed over. Low luture potentinl some raw spuls eraded by water dur- newrly yeardong or i
ing high Mows. of sane.
Dehbiis jmin potential (MNoatable objects) | Essentially abscnl from immediate | 2 | Presenl but mostly small twigs and | 4 | Present, volunie and size are both 61 Moderate to heavy mnounis, pre-
chimnel area linibs. JeL) incrensing. dominanily larger sizes.

Yegelative bank prolection 90%+ plant density. Vigor and vari- | 3 | 70-90% density. Fewer plant species @ 50-70% density, Lower vigorand | 9 [<50% densily plus fewer species and

ely supgests a deep, dense, soil bind-
bg, rool mass.

or lower vigor suggests n less dense
or deep root mass.

LOWER BANKS

stll fewer species form o somewlal
shallow ond disconlinuous roal mass,

less vigor indicate poor, discontinu-
ous and shallow rool mass.

Channel capacily

Ample for present plus some in-
creases. Peak Nows contained. W/D
ralio <7,

Adequale. Overbank MNows rare. Wil}| 2
ratio 8-15.

Barely containg present peaks. Occas-| 3
sionnl overbank floods, Wi ratio
15-25,

Inadequate. Qverbank Mows com-
mon. WD ratio »25

DBank rock content 65%+ with large, angular boulders | 2 | 40-60%, mostly small boulders to | 4 | 20-40%, with most in the 3.6 diam- @ <20% rock [ragments of gravel 8
12"+ numerous. cobbles 6-12, eler closs, sizes, 1-3" o less,
Obstructions/low dellectors/sediment |Rocks and old logs hirmly embedded.| 2 | Some present, causing erosive cross | 4 | Moderalely [requent, moderately (6 Hirequent obstuetions and deflectors) 8
Iraps Flaw pattern withoul culting or depo- currents and minar poal filling. Ob- unstable obstructions and defleciors cause hank crosion yearlong, Sedi-
sition. Pools nnd riffles stable. structions and deflectors newer and mave with high water cousing bank ment traps Tull, channel migration
less firm. culling and filling of pouls. ocenring. "
Cutting Lillle or none evident, Infrequent rmw| 4 |Some, intermiltenily at outcurves and| 8 | Significont, Cuts 12-24" high. Root 112} Almost eontinuons culs, some aver 6
banks less than 6 high generally. conslrictions. Raw banks may be up nat averhangs ond sloughing evident 24" high. Failure of overhongs (e
2 1o 12" guent,
Deposilion Little or no enfargement of chonnel of 4 | Some new increase in bar formation, | 8 | Modcrate deposilion of new gravel [\ 2)Exiensive deposits of predominantly] 16
praint bars, mostly from coarse gravels. and coarse sand on old and some new fine particles. Accelerated bar devel-
bars, opmenl.
BOTTOM
Hock angulanty Sharp edpes and corners, plane sur- | | | Rounded comers nnd edges, surfaces @ Comers ond edpes well rounded in 2| 3 | Well rounded in all demensions, | 4
fiees roughencd. smooih and fat, denensiuns. surfnces smooth, |
Brightness Surfaces dull, darkened, or stoined, | 1 | Mosily dull, but may have up to 35%| 2 | Mixed, 50-50% dull and bright,+/- | 3 | Preduminately bright, >65% ex- @
gencrally notbright., bright surfaces. 15% ie. 35-65%. pused or scoured surfaces,
Consolidation or panticle packing Assoried sizes Lghtly packed andfor | 2 | Moderately packed with some aver- |(4)| Mostly o loose assartinent with no | 6 Mo packing evident. Loose as- 3
overlapping. lapping. apparent overlup. sortinimi, casily moved.
Battom size disiribution and percent Na change in sizes cvidenl. Stable | 4 | Distribution shift slight, Siable mate-| 8 | Moderate change in sizes. Stable | 12 | Marked distribution change. Stable
stable materials materials BU-100%. rials 50-80%. malerials 20-50%. malerials 0-20%.
Scouring and deposition Less than 5% of the botlom affected | 6 [5-30% alfected, Scour at constrictions 12 |30-50% offected. Deposits and scour @ More than 50% of the boltomin a
by scuuring and deposition. aid where prades slecpen. Some at obstruciions, constrictions and state of Nux or chnnge nearly year-
deposition in pouols, bends. Some filling of pools. long.
Clinging nquatic vegelalion Abundant. Grawili largely moss-like, | | ‘Common, Algal forms in low velocity] 2 |Present but spotly, mostly in backwa-| 3 | Perennlal types scarce or absent. @

dark green, perennial, In swilt water
too

ond pool areas, Moss here too and
swiller waters.

ter arens, Seasonal blooms make
rocks slick.

Yellow-green, short term bloom

may be present,

COLUMN TOTALS

dd the values in each column for a total reach score here. (E.

+ G. *

Reach score of: Awmn_wxnn:o:r uc..wauﬂcc.r 77-114=Fair, >115=Poor
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Miscellaneous Documents

i Covmest - g a1k 1=
r e

I RECEIVED
SEP 0 62000

: DEQ1PPA
Granite Creek (1402) o tberine @ Pobe Momamament Buread

Granite Creek is a 4th order tributary to the Middle Fork. The lower half of the creek is in the wilder-
ness. Bull trout spawn just below the wilderness boundary to below Dodge Creek. Bull trout juveniles
are occasionally collected in Challenge Creek but in limited numbers. Most rearing occurs in Granite

Creek.

Subpopulation Size- Redd counts are conducted annually and have ranged from a low of 4 in 1996 to a
high 0f 47 in 1984 (see redd count Table | above). i

Juvenile bull trout populations in Challenge Creek.
Year | 1981 | 1982 [ 1983 | 1986 | 1987 | 1988 | 1980 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 [ 1996 | 1997 |
Pop. | 7 1 2 [1 8 [3 l[s 2 1{2 21 1 9 ]IST 9 25 }
i +

The increase in juveniles in 1995 and 1997 is hard to explain. It's possible thal for some reason fish
moved up from Granite Creek to rear.

This subpopulation is functioning at unacceptable risk since its dependent on Flathead Lake bull trout.
FUR

Srowth and Survival- This subpopulation is most likely in decline and will not improve until measures
__are taken to alleviate the changes in Flathead Lake. This subpopulation is functioning at unacceptable
risk. FUR

Life History Diversity-and Isolation- The migratory form is present albeit in depressed numbers. No
resident forms are known to exist. Recolonization is unlikely if the migratory form is lost. This subpopu-
lation is functioning at risk. FAR

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for
hybridization is non-existent given that brook trout are not present in the watershed. Evidence suggests
that there is substantial genetic divergence among bull trout populations from different sub-basins in the
Flathead (Kanda et al. 1994). The amount of genetic divergence among populations within sub-basins is
smaller which suggests that there is some gene flow among subpopulations. Competition/predation is
occurring with lake trout in Flathead Lake and all 12 members on a panel of fishery experts responded
that there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining
1980’s bull trout populations for at least 15 years ( McIntyre 1998). Therefore, the probability of this
population persisting is low and is functioning at risk. FAR '

Temperature- There were 145 incidental temperature measurements associated with water quality moni-
toring procedures between 1980 to 1995 on Dodge Creek. The maximum water temperature recorded
was 13.0 C. There were 149 incidental temperature measurements associated with water quality moni-
toring procedures between 1980 to 1995 on Challenge Creck. The maximum water temperature re-
corded was 12.8 C. FA

_ediment- The Flathead National Forest adopted Flathead Basin Commission recommendations for sedi-
““ment in 1992 through Implementation Note #10. In short, streams that have greater than 35% fines

32 : :
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(<6.4mm) are considered threatened while streams with greater than 40% fines are considered impaired.
McNeil core samples have been taken in Granite Creek since, 1982.

Year 1982 1987 1988 1989 1990 591 1992 1993 - 1994 1995 1996
Challenge - 41.2 334 41.8 45.3 33 382 419 36.8 4.6 379
Granite 44.6 - 41.4 45.4 45.1 13 379 41.6 36 335 —

Chemical Contamination/Nutrients- There are no concerns with chemical contamination. Both Granite
and Challenge creeks are on the State's 303(d) list of impaired water bodies with aquatic life support
(cold water fishery - trout) the probable impaired use. And the probable cause being siltation , or habitat
alterations, with the probable source being silviculture practices, and natural sources in Granite Creek.

FAR
Habitat Access- There are no man made barriers in this watershed. FA
Embeddedness- The Flathead National Forest does not measure embeddedness. FA

Large Woody Debris- The 1981 survey indicated that debris was moderate. Most riparian zones are in-
tact. FA

Pool Frequency- The 1981 survey determined that pool habitat ranged from 4 to 15%. FAR

Large Pools- The 1981 survey used a pool classification system to indicate the value of the pool as fish
habitat based upon size, depth and cover. Class I or I pools were zero to 67% in the 1981 survey. Over-
all, pool quality was poor. FAR '

—

Off Channel Habitats- Off channel habitats are available throughout Granite Creek. FA

Refugia- There is a lot of available habitat in this system that is connected to the Middle Fork and there
are no exotic species in the drainage. FA

Wetted Width/Max. Depth Ratio- The average width/depth ratio is not available. Best professional
judgement suggests FAR due to the lack of pools and bedload in Dodge Creek.

Streambank Stability- The R-1 Stream Channel Stability Ratings for Granite Creek completed between
1980 were 95 to 102.. The R-1 Stream Channel Stability Ratings for Challenge Creek completed be-
tween 1980 and 1987 were 62 to 102. The R-1 Stream Channel Stability Ratings for Dodge Creek com-
pleted between 1980 to 1987 were 74 to 100. All of these ratings between a good condition (39-76) and
a fair condition (77-114). There are several areas in Challenge, Dodge, and Granite Creek where stre-
ambanks are unstable and slumping into the creeks. FAR

Floodplain Connectivity- The stream has access to its floodplain. FAR

Peak Flow- The water yield increase was modeled for the basin in 1991 using the H20Y model. That .
model predicted a 7.5% annual water yield increase due to the roading and harvest activities. There are
visual indicators of bedload movement in several reaches of this stream system. FAR

Drainage Network- There are areas of roads and skid trails that intercept near surface groundwater dur-
ing the spring snow melt period. These areas effectively extend the channel network. FAR

33
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Road Density and Location- There are 20 miles of road in Granite Creek with a density of 0.7. The roads
are not in the stream bottom. FA

Disturbance History- High intensity harvest older than 20 years has occurred on 1,124 acres and 181
acres less than 20 years. Low intensity harvest older than 20 years has occurred on 156 acres and 1,803
acres less than 20 years. Upper Granite Creek and Challenge Creek has had a fair amount of harvest on
what is considered the most sensitive soils on the Forest. FAR

Riparian Conservation Areas- The riparian area for the most part is intact although there is a lot of blow-
down along the stream. FA

Disturbance Regime- There are no fires are avalanches. FA

Integration of Species and Habitat Conditions- Granite Creek and its tributaries provide good habitat that
is connected but populations are depressed due to changes in Flathead Lake, FAR

Morrison Creek (1403)

Morrison Creek is a 4th order tributary to the Middle Fork. Bull trout have access throughout the stream.
A partial log jam barrier was worked on in 1995 to allow complete passage. Most spawning occurs
- about a mile below Lodgepole Creek to just below the trailhead.

ar
Subpopulation Size- Redd counts are conducted annually and are shown in the Table 1. Juvenile popula-
tion estimates have been taken since 1980.

Year [ 1980 | 1082 | 1983 | 1985 | 1986 | 1987 | 1988 | 1989 [ 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 |
Momison | 91 | 93 | 62 | 93 | (i14 | (38 | 126 | 130 | 28 | 87 | =24 | oI | 16 | 93 | 24 | 34 |

This subpopulation is functioning at unacceptable risk since its dependent on Flathead Lake bull trout.
FUR

Growth and Survival- This subpopulation is most likely in decline and will not improve until measures
are taken to alleviate the changes in Flathead Lake. This subpopulation is functioning at unacceptable
risk. FUR

Life History Diversity and Isolation- The migratory form is present albeit in depressed numbers. No
resident forms are known to exist. Recolonization is unlikely if the migratory form is lost. This subpopu-
lation is functioning at risk. FAR

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for
hybridization is non-existent given that brook trout are not present in the watershed. Evidence suggests
that there is substantial genetic divergence among bull trout populations from different sub-basins in the
Flathead (Kanda et al. 1994). The amount of genetic divergence among populations within sub-basins is
smaller which suggests that there is some gene flow among subpopulations. Competition/predation is
‘ccurring with lake trout in Flathead Lake and all 12 members on a panel of fishery experts responded
eat there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining

—1980’s bull trout populations for at least 15 years ( McIntyre 1998). Therefore, the probability of this
population persisting is low and is functioning at risk. FAR

34
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“TMDL Full or Partial Report Page | of |

Waterbody: MT761002 010 - Granite Creek(River) - 8.2 Miles Map Waterbody

Waterbody on year 2000 303d list?: Yes Assessment Record Sheet  Help
Description: GRANITE CREEK, Confluence of Dodge Cr & Challenge Cr to mouth (Middle Fk Flathead)
EcoRegion(s): Northern Rockies Hydro Unit: 17010207
County(s): FLATHEAD Basin: Columbia
Watershed: Flathead
Use Support
Beneficial Uses: Fully Threatened Partial Not Supporting Not Assessed
Agriculture X 1
Aquatic Life Support X
Cold Water Fishery - Trout X
Drinking Water Supply X
Industrial X
Primary Contact (Recr) X |
|
Probable Causes: |

Bank erosion

Fish habitat degradation
Other habitat alterations
Siltation :

Probable Sources:

Silviculture

Construction
Highway/Road/Bridge Construction

Habitat Modification-other than Hydromodification
Bank or Shoreline Modification/Destabilization

Assessment Methods and Information Sources:

Ecological/habitat surveys

Fish surveys

Monitoring data more than 5 years old

Visual observation, may not quantify some parameters; single season; by prof.

Report 1 of 1
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|._SUFFICIENT CREDIBLE DATA-SOURCE CHECKLIST
WATERBODY LOCATION Tributary s Mrdis P Flathwad River
WATERBODY NAME Granite Crogh,
WATERBODY NUMBER MTTEIOIZ_ 08
HYDROLOGIC UNIT CODE 170207
WATER CLASSIFICATION B1
SEGMENT LENGTH (MILES) a2
ASSESSMENT BY Jod Cheseut, Jussia Tinpie
ASSESSMENT DATE (MDY} 101 51999, /2800
DATA CHK'D DOCUMENT DOCUMENT| ASSIGNED| BIOLOGIC HABITAT CHEMISTRY/
SOURCE kd JIILES LOCATION | NUMBER DATA DATA _|PHYSICAL DATA
R P g, P I P L SE s R s ST T P it
Gangemi. J. 1805. DE fiakd strmam |
DEQ ¥ atasssmmnl DEQ flle 13 13mpF
Liknes, G. 1964, Trm Presant Soatus ana
[Distrizution of the Westaiops Culthroat 1} L i
Trout {Sakma Clarkl Lawish sl and Wast
FWP ¥ Jofite Continarral Divide in Mantana CEQ e |
F-T-R-35 la. Domrose, R 1686, Invarsory
of Waters of the Project Area. Norhest 2 4
Montana Fishary Study. DB N
F-7-R-3G s, Domvose, R 1807, imeentary
of Watars of tha Project Ama. Northwast E a*
Morkans Fishery Study. DECite
Fedfifl2 Vo, Harasl, D, ol &l 1588,
Slrvary and Invantsry of Coldwalsr and
Watrrwater Ecosyainens, Flathast Lake- & af
var Systom Study, Statewide Fisharms
Inveangations CEQ e
Deleray, M., ot 1 1999 Flathead Lake andf
Rivar Systern. Fisnaras Statis Rapart, | oo 0 3 2
Wenver, T, ot al 1988, Coal Crask; 1
Fisharies Monflarng Stusy bo. Vi and 7 T i
Farest-Wids Fisharias Martarning- 1087 DES Sia 1
Weawar, T. 1589, Coal Creak Fisheries
Manfaring Study MNa. VIl and Fessl-Wess L ] L2
Fisnaries Manitosing-1988 CEQ fie
NRCS H |
Trallez, 5. 1991, Application of the |
Montana Nanpoint Source Slream Resch w 10RPF 1
USES : Assasamant in the Flathead Basin, e
Vismvar, T, st ol 1901 Fizharias Habia:
and Fish Papuiations. DEG fia " il
USFS, 1998, Watershed Bulogical
Aszessmant for Bull Trout. July 1554, DEQ fie 14 128 14RPF
USGS ¥
MRIS ¥ MRIS Repors DEQ fin 12 125 19RPF |
CDs N
USFWS N
UOFM ¥
MSU ¥ |
MONTANA TECH. | v |
MBRWA L] |
BOR ¥ |
DHRC ¥
BLM ¥
MDOT [ |
P CRK N
MT NAT N
|
CHAMP N
CORPS ¥
MPC N
MTDAK UT w 5
TRIBES N
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MEMG N
Fralay, F., of al. 1981, Flathasd River & = &
EPA ¥ Eishary Study, Apl 1691 DEQ fis
s ugisie | Denne L Ll
WWPIAVISTA il
WDEQ e
YNP ¥
NPS b
VOLUNTEER H
OTHER ¥

SEGMENT DESCRIPTION

Granita Creek, confiuence of Dodge Creek and
Chaflenge Creek 1o mouth (Confiuence wiih Middlsy
Fork Flathead River).

DATA NOT
EXAMINED
Mo chemistry data, but detalled habitat and fishery|
COMMENTS data avallable. Data is sufficent to assess.
[Biological data: F =fish; M= macroinverebrates: A = algae; CL = chiorophyll: W = wiidife; E = fecal coliforms; B = other bactericiogical data
Water Chemistry & Toxicological data; N = major nutrients: ME = metals; C = commen ions, pH. conductivity. miscellaneous.: T = toxicity lests
SDsbenthic sediment data; O = organics; BA = bicaccumulation.
CODES
Physical data: P = quantilative physical data; RG = Rosgen type; Rl = radiclogical data
Habitat Data: RPF =riparian andior instream surveys, and physical features: Ksphato points; LU = land use.
Eiolcgie;al. Water Quality & Toxicological, and Physical Habilat dala were assigned level of information scores from 1 to 4. The leved of i wilh
the technical compeonents, spatial & temporal coverage, and data quality of each data set. The data scoring tables are included in the Montana DEQ's “Sufficient
NOTE (Credible Data for Making ficial Lise Suppon D inations" gui The DEC¥s tables are based on tables compiled by the Intergovernmental Task
Farce on Manitoring Water Quality (TMF) which are included in the EPA's 1887 305(B rt Guidelines.
2
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amistry Data Table [Inciudes Toxicily Tasfing)

Score Technical Components iallTemporal Coverage Data Quality Data Currency
Best profassional judgment based on kand use data or source Lo o i and lemporal coverage; limied data at Data pracision and sensitivity is very kow or unknown R
lazatica. ifical periods. and data appears 10 be an oulllar (suspact).
Chemical parametars analyzed are limited and do not provide High delection Imits make the dala difficull or Data can only be used for determining wrends or
1 probable causes of Limiled period of {59, one day; impossible to inlerprel. refprence condilion,
Data axtrapolated from Bn upstream or downSiream slasion where
hemogenecus condilions 8re axpectsd, QC protocols indicale conlamination, elc.
QAQE prolocols were not followed.
. e Dala is substansaly clder than ideal, bl appears 1o
Usually grab e composite waler quality samples. Mederate spati andior tempedal coverage. Data quality and sensitivity 15 low 1o modarate ba p reasonadie indicator of current congilions
af on fish laviels, Diata collected at oritical periods (e.g., spring, Data was colected foliowing appropriate protocols;
: Jummer, spauming season]. hewever hiad fimited training,
Screening models based on loading data (ot calibraled or Sheat pariod of record, howaver good spalial
verfied). coverage. Low dalection limits.
2 dala (0.9, metal scans). Quarterly sampling. CC indicales there was no contamination, els.
Limited chamical paramelers; however probable impairment causes
are targeted and probable Sources of Impairment documented. Low replication used for toxicity lests.
Relerence condtion can be approximated by a quallfed
professenal.
Arute of chienc WET; or acute ambient; of acule sediment fesls.
Broad spatial and tamporal coverage of site with Data s oker than ideal, but theve are no indications
Serles of grab or composite mﬁuﬂmﬁ s (dumal coverage as sufficient frequency and coveraga 1o caplure acute Dala has moderale precishon end sensitvity. 1hat the condition it reflects have changed
Approg % events, significantly,
2 i . A Cualified professional prenides training; 1he
Calitrated models Typically manthly samgling during key pesicds. VididaalEa G s et iminoc.
Quaified professional collected sampies; data s
Vidindopth infegrated samgling. Cantg by peckcd o fecied (sapeed over & peiod of analyzed in & compatenl laboratory Ihat uses
months for =2 years), 3 s
3 glheds wilh low detection limis.
Combinalion of two or more of Iha following analyses, watar 5 :
columa, sed iment, chiarophyll, toxicity lesling, or bioaccumulation O documents m:uﬂw_h_ﬁhnu.:n sampling o
data
Relerence condition can be delermined with reasonabis
confidance and used as 3 basis for assessment. Moderate replaten used for |oxicity 1ests.
2-3 poule of chionic amblent; or acule sediment; or acuta and
chronlc WET tests for efffuent-deminaled syslems.
Broad cpatial (sevaral) & temporsl coverage [menthly)
Combinason of 3 or more of e following : water column chemistry,| samping durlng key periods for >3 yrs) of site with Dalais current Gensrally less than five yrs old andiol
sadiment chemi o ion data; of toxicity sutficient Irequency & parameler coverage to High precision and sensifivity, there Is  high certainty lgvel [Nt condisons have not
lesting. caplure acule events, chronkc condiions and other changed since Il was collecled,
4 potential impacts.
3 of more acute and chronic amiient 1e5ts; or acute or chronic Data collected and analyzed by qualiied
sediment tests, professicnals following detated QA/QC protocols.
High replication used for loxicity lests.

Appendix C

Chemistry Comments

na chemisiry data avallable, howeves, no atandoned of recen] mines are present in this drainage so anthropogenic metals
contamination shouid nol be an issue

1
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Data Guality Dat- ncy
11 & tem goal eoverage - limiled data at ceitical Dt plocision & sansilily is vary 1w o unknows
o sennds & dala sppears ko ba an cuther {suspect). Outn does ney peendiant

Limied chamical abtyies which do not aeovide sw¥cient inoharatan
esntaiog peobatle causes of irgarment

Umited paibod of iecerd (6.5 eo8 day)

High dalecsion brwts raka e cata difficull 1o
inlacprel

Diata can only b wsed for delarmining fands of slarencs

condon.
Data cordlices QUQE proiccsts nol lotiowed.
Heiemnlachy et cme ol o £ et o ko tal e & oot B f oo e,
Duls codectod al oniscal periods (lahoa sampled s
dhata werited). Nencver, fala winler andior mild-surewar; weBand:

Sedeven! contamination dute {o.g., melsl scans|

Low detection bmits.

b Impaimant
ol mparment

O Indicales there was no conaminaton &1 oiher
Probiams,

Suvesal peamators olon colocted ovw soversl s
(0.9 Sacei dwpeh).

Lew rephizabion used foe |amciy lestt.

Agate of Chearie WET, o Asuts ambien; o scute sadicwat aess.

: lewnls fo

F raine caluiand for Lt

aiarming for lakes using

omass TOD, tolsl nitragen. Inle phosphorus e chlophyll a.

it ammoins
covaiage as appragiate)

Bread spatial & lamporal covarage of 3ia wih sulficien]
e L 00 10 Capbuia Beak sk

d nmar turmwer, lats wintar
wullaads samped in lulo warlarissry spong B and-
summar,

Data iz clder than ideal but thasa st e indications nal the.
condaon o rullaca have changed sgndcanty

Caltvatad racdua.

imining. e
it e e A e individunl cofiacting serphes i well Lained
Comtnason cf two o mote aralysas of tha lofowng: waler column, . Quashiod polossional colects sampies, Cya s
vadiment,chioragmyl, fesicky foving. pamary poGLCHN e raron T pet o] asalyaed I i compatant abostony that vvan
bloaccumulatsn. malhails wih low delscten furiis.
Rutorsrea to € documents et haro aia 1 samsing or
ok a hasls for ari.

arulyical arrors.

Nr.«-ns-n.n{!w!ﬁ!«.!-ni;ﬂ!:.laﬂ-!i
WET lests b efueni doarinated syslorn.

Modeiste ieskcation veed b toaict g lests

total
phosphonss, and ehisaphyll 4 | includes & dissolved
orygandeesaeralure pealinls) fod lahos.

P ratios colcutated bor Lakne
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Habit st Physi

cal Dala Table
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Appendix C

Il. BENEFICIAL USE-SUPPORT ETERMINATION: DATA MATRIX
Section 1 of 3

WATERBODY NAME
WATERBODY NUMBER

HYDROLOGIC UNIT CODE

—CrnieCres ]

logical

Spatial Layout of Data-Bi
!Unmm

Binasch Horma

Decumant
Number & Code

Data Pasamater

mehuamrsmmout:tm Fie. Flathead River] .

I._Biclogical Dats

A,_Fishenes Data

Pe cutthroal irowd are uncommon in the
uppar reach and comman in the kwer raach; the
genatic value for both reaches is 2, indicat ing the
siream comains a pure population of trow and,
based on wisual examination, no contaminating
[species exist, the habitat value for both reaches is
G, meaning this stream offass the greatest or
highest value habitat

bUl trout recsd counis: 14 in 1979, 54 in 1880, 14
i 1861, 34 in 1962, 31 in 1983, 47 in 1884, 24 in
1986 Report | 1585

S&& comments for 2F, there were 37 bl trog

1987 Rey redds in 1986

ar

mm:44.6% in 1962, 13% fry survival rate; 50.6%
In 1886, 4% fry survival rate; 47.6% in 1987, 5%
fry survival rate; 44.6% in 1288, 6% fry survival
15889 Rapor [rate

1BED cateh data: 184 westslope cutthroat- mean
length = .3 In; bull rout redd counts: 34 in 1987,
32 in 1988, 31 in 1989, 21 in 1990, 20 in 1881, 18]
in 1892, 8 in 1893, 18 in 1994, 25 In 1998, 4 in
1996, 12 In 1997, 22 in 1958; median percentage
of sediments < .35 mm: 45.2% in 1989, 33.0% in
1990, 37.2% in 1961, 41.4% in 1092, 36.0% in
1953, 33.5% in 1804, 34 8% in 1995, 33.6% in
1586, 32.5% n 1997; fishery habizat has baan
improving since 1992- SSTmENT percentages

Sl AT 635 N WA deceasing (redd
mngmr?ﬁ'ﬁﬁﬂ_ﬁw-

bid

but this couse be due to naia

1F

Papulation i3 functioning at an unacceptabile risk
for growih/ survival and population size- bull rout
numbers are dependent on Flathead Lake bull
frout and numbers are siowly ceclining in the lake:
life history divarsity/ isclation and persistance/
genetic integeity s functioning &l risk- migratory
form i5 present in depressed numbars (if this farm
is lost, o I unlikety), Qs
has bean dosumented (ne potential for
hybridization exists since brook trout are net
peesent in the watershed); substantial genetic
divergence is present throughout siher Flatead
|watersheds and tremendous
[predaticn/compettion with fake trout is oecurming
throughout Flathead Lake- probability is low that
the current bull trout tion can isf

12F

the mouth to Challenge Creek is designated as a
NWPPC Fisheries Protected Area (el trout and
weslsione cutthroat present and stream contains
essantial spawning habltat); bull trout comman
from mouth o Challenge Craak, genetics are pure|
(based on elecirophoresis), stream ysed for
migratian, sgavwning/ reafing. and bect habia;
wesislopa cutthroat uncommon from mewth 1o
(Chalenge Cresk, population is potentially pure
with no record of contaminating species, stream
used for rearing/migration and best habitat:
mountain whitefish present; bull trout population
5 100% pure (0% hybdization) based on 1995
analysis of al

9F

no useful information

1
B. Matroinveriebrate Data

C. Periphyton Data

1. Algas

2. Chisrophwil a
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0. Bactenalogical Data

|E_ Wiidite
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Appendix C

Seclion 2 of 3

WATERBODY NAME [

WATERBODY NUMBER [

MTTEIDOZ 010

HYDROLOGIC UNIT CODE [

Granits Creek _}
]

AT010207

S% Laguut of Data-Habitat
Upstream

Data Parameter

Il Habitat Oata

A_Instream/Riparian Habitat

and Physical Featyres

10RPF

1881 Repor!

1988 assessment: Reach | (mouth to just
downsiream of cutting unit 5. Sec.7); reach
scored 70% (moderate impairment- partial
support), deep gully ercsion present, axtensive
pool filing, large slumping banks, high fiow
damage to vegelation, some channel scour;
Reach Il (just downstream of cutting unit 5,
Sec.T 1o confluence of Challenge and Dodge
(Crasks): reach scored 71% (minor imoalrmeant,
partial suppon), some high water damage 1o
vegetation, channel unstatle scouring and
channal migraticn present, sediment in stream
belivved 10 ba result of runoff from several
logging roads in the watershed

1885 DEQ Stroam Reach
Assassmant

results from this assessment ware cullined in
10RPF; interestingly, the 1909 assessment
scoced Raachl'as?s%;ninarr_ne#‘ nt) and
Reach l'as Eiull supoort, but threstened,
this VaRlion in scoring balwean the 1091 rapor
[and Ve TOUT SEEESEMENT i T rosdh of
oA o VTR i f h 1969
field assessmant (changes were made 1o fil

the mast !t edibon 1 he field form)

habitat access, woody debris, and off channel
habétats were all considered to be functicning

1858 Report

MRIS Report

priately for baneficial uses; bank stability
was functioning at risk because several areas of
unstable banks and slumping were present; pood
frequency was functioning at risk (pocl hatitst
ranged from 4% to 15% of the enlire siream];
peak fiow Wt Tunclianing af rk because o 5%

increase in peak flow iz predictad cue to roading

ent throvghout siream

hada.
+&4CJL/’

assedsed )

and harvest activites (bedioad movement is o= I’\O

Reach | (mouth to unnamed bib.): subsurface
cover = fair, gragient = 1.7; 4% pools, 24% run,
48% riffles, 26% pocket water; Reach Il (unnamed|
Erib. 1o Challange Creek): gradient = 1.0; 15%
posls. £1% run. 44% riffies, 0% pocket water

B. Photo Points

. Land Use

e
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Section 3of 3

WATERBODY NAME
WATERBODY NUMBER

MTTEIDNZ (10

HYDROLOGIC UNIT CODE | 17010207 1

Spatial Layout of Data-Physical and C

Upstream

Siwfinsch Mam SiwTasch here
Dooument Data Paramater
Number & Code
181, Physical & Chemiséry Dala
|A,_Physical Data !
1. Quantitative Jats
o 1881 o useful information

2. Rad data
3. Rosgen Type

lB_ Water Chamistry

1. Major nutrsnts

2, Metals

3. Common ions, pH, misc,

4 Touxicity testsBloaccumulation

C. Benthic sediment dats

janics
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Pebble Counts

Granite Creek Upper Profile Limit
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Granite Creek Upper Profile Limit
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Granite Creek

SUBSTRATE DEQ/MDM

Date: 7/16/2003 Site Visit Code: Profile Upper Limit (UL)

\Waterbody: Granite Creek STORET Station ID: 48.22650 / -113.33358

Personnel: R. Lindahl, K. Wikel

PEBBLE COUNT

Riffle  |(Other) Characteristic Group:
Row ID | Particle Category Size (mm) Count |Count PEBL-CNT
0,
100.00% | 0.00% | Sum 'I'/gto;I Cum. Total

1 Silt / Clay <1 22 22 | 20.95% 20.95%
2 Sand 1-2 4 4 3.81% 24.76%
3 Very Fine 2-4 6 6 5.71% 30.48%
4 Fine 4-6 5 5 4.76% 35.24%
5 Fine 6-8 0 0.00% 35.24%
6 Medium é) 8-12 1 1 0.95% 36.19%
7 Medium E 12-16 4 4 3.81% 40.00%
8 Coarse o 16 - 22 12 12 | 11.43% 51.43%
9 Coarse 22-32 8 8 7.62% 59.05%
10 Very Coarse 32-45 17 17 | 16.19% 75.24%
11 Very Coarse 45 - 64 12 12 | 11.43% 86.67%
12 Small 0 64 - 90 5 5 4.76% 91.43%
13 Small g 90 -128 4 4 3.81% 95.24%
14 Large § 128 - 180 4 4 3.81% 99.05%
15 Large 180 - 256 1 1 0.95% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 | 0.00% 100.00%
18 Medium g 512 - 1024 0 | 0.00% 100.00%
19 Large 8 1024 - 2048 0 | 0.00% 100.00%
20 Bedrock > 2048 0 | 0.00% 100.00%
21 Total # Samples 105 0 105 |100.00%
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SUBSTRATE DEQ/MDM

Date: 7/16/2003 Site Visit Code: Cross Section

Waterbody: Granite Creek STORET Station ID: 48.22633 /-113.22633

Personnel: R. Lindahl, K. Wikel

PEBBLE COUNT
Particle Riffle | (Other)
Row ID | Category Size (mm) | Count | Count |Characteristic Group: PEBL-CNT
100.00% | 0.00% |Sum| % of Total | Cum. Total

1 Silt / Clay <1 17 17 12.88% 12.88%
2 Sand 1-2 7 7 5.30% 18.18%
3 Very Fine 2-4 11 11 8.33% 26.52%
4 Fine 4-6 5 5 3.79% 30.30%
5 Fine 6-8 5 5 3.79% 34.09%
6 Medium | & | 8-12 10 10 | 7.58% 41.67%
7 Medium | % | 12-16 8 8 | 6.06% 47.73%
8 Coarse % 16 - 22 14 14 10.61% 58.33%
9 Coarse 22-32 13 13 9.85% 68.18%
10 Very Coarse 32-45 17 17 12.88% 81.06%
11 Very Coarse 45 - 64 11 11 8.33% 89.39%
12 Small N 64 - 90 4 4 3.03% 92.42%
13 Small g 90 -128 2 2 1.52% 93.94%
14 Large § 128 - 180 7 7 5.30% 99.24%
15 Large 180 - 256 1 1 0.76% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 -1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 132 0 132 | 100.00%
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SUBSTRATE DEQ/MDM

Date: 7/16/2003 Site Visit Code: Lower Limit

Waterbody: Granite Creek STORET Station ID: 48.22698 / -113.33297

Personnel: R. Lindahl, K. Wikel

PEBBLE COUNT
Particle Riffle  |(Other)
Row ID | Category Size (mm) Count | Count |Characteristic Group: PEBL-CNT
100.00% | 0.00% |Sum| % of Total Cum. Total

1 Silt / Clay <1l 9 9 8.49% 8.49%
2 Sand 1-2 2 2 1.89% 10.38%
3 Very Fine 2-4 5 5 4.72% 15.09%
4 Fine 4-6 7 7 6.60% 21.70%
5 Fine 6-8 6 6 5.66% 27.36%
6 Medium % 8-12 11 11 10.38% 37.74%
7 Medium g 12-16 7 7 6.60% 44.34%
8 Coarse © 16 - 22 14 14 13.21% 57.55%
9 Coarse 22-32 9 9 8.49% 66.04%
10 Very Coarse 32-45 10 10 9.43% 75.47%
11 Very Coarse 45-64 13 13 12.26% 87.74%
12 Small " 64 - 90 9 9 8.49% 96.23%
13 Small § 90 - 128 3 3 2.83% 99.06%
14 Large § 128 - 180 1 1 0.94% 100.00%
15 Large 180 - 256 0 0.00% 100.00%
16 Small 256 - 362 0 0.00% 100.00%
17 Small % 362 - 512 0 0.00% 100.00%
18 Medium g 512 -1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 106 0 106 | 100.00%
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Granite Creek Historic to 2003 Pfankuch Rating Comparison

UPPER BANKS

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Date Date Date Date Date Date
Unknown Unknown Profile Profile Profile
23 July 1979 5 Sept.1980 Upper Limit | Cross-section | Lower Limit
16 July 2003 | 16 July 2003 | 16 July 2003
Landform slope 4 6 2 2 2
Mass wasting 9 9 9 6 9
Debris jam potential 6 6 6 6 6
Vegetative bank protection 5 9 6 6 6
LOWER BANKS
Channel capacity 3 4 4 4 4
Bank rock content 6 4 6 6 6
Obstructions/flow
deflectors/sediment traps 8 4 6 6 6
Cutting 12 16 12 12 12
Deposition 8 10 12 12 12
BOTTOM
Rock angularity 10 2 2 2 2
Brightness 3 3 4 4 4
Consolid or particle 4 4 4 4 4
packing
Bottom size distribution /
percent stable materials 9 10 16 16 16
Scouring and deposition 12 12 18 18 18
Clinging aquatic 3 3 4 4 4
vegetation
TOTALS 95 102 111 108 111

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

%9910 811uelo)
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Granite Creek Tributary Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Challenge Challenge Challenge Challenge Challenge Challenge
Unknown 0.48-2.003 2.013-2.54 2.54-2.74 2.74-3.52 0.48-0.49
15 Aug. 1979 8 July 1987 8 July 1987 8 July 1987 8 July 1987 11 July 1988
Landform slope 2 6 6 8 6 6
Mass wasting 6 12 9 3 8 9
Debris jam potential 8 5 8 2 5 6
Vegetative bank protection 9 6 9 9 9 6
LOWER BANKS
Channel capacity 3 3 4 1 2 3
Bank rock content 4 6 6 2 6 6
Obstructions/flow
deflectors/sediment traps 6 5 8 6 3 6
Cutting 12 12 13 4 10 8
Deposition 8 10 16 4 12 12
BOTTOM
Rock angularity 3 2 2 2 2 4
Brightness 3 3 4 1 3 3
Consolid or particle packing 6 6 6 6 4 6
Bottom size distribution /
percent stable materials 8 10 14 4 10 10
Scouring and deposition 12 12 18 6 16 14
Clinging aquatic vegetation 3 3 3 1 3 3
TOTALS 93 101 126 59 99 102

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

D Xlpuaddy
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Granite Creek Tributary Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Challenge Challenge Challenge Dodge Dodge Dodge
0.95-0.96 2.129-2.139 0.44-0.71 Unknown 0.0-1.47 1.47-2.11
25 July 1990 5 July 1990 30 Oct. 1998 | 15 Aug. 1979 | 6 Oct. 1980 6 Oct. 1980
Landform slope 2 2 6 2 2 4
Mass wasting 9 9 9 3 3 9
Debris jam potential 6 8 6 8 8 6
Vegetative bank protection 9 6 3 6 6 6
LOWER BANKS
Channel capacity 2 3 3 4 4 3
Bank rock content 4 4 4 8 8 6
Obstructions/flow
deflectors/sediment traps 4 6 4 5 5 6
Cutting 12 8 12 4 4 6
Deposition 10 8 12 16 16 8
BOTTOM
Rock angularity 2 2 2 3 3 3
Brightness 2 3 2 3 2 3
Consolid or particle packing 6 4 4 6 3 2
Bottom size distribution /
percent stable materials 12 8 8 12 12 14
Scouring and deposition 18 18 12 9 9 21
Clinging aquatic vegetation 3 3 2 2 2 3
TOTALS 101 82 89 91 87 100

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

%9910 811uelo)
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Granite Creek Tributary Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream Stream
segment segment segment segment segment segment
Date Date Date Date Date Date
Dodge Dodge Dodge Dodge Dodge Dodge
2.11-3.02 Unknown Unknown 0.44-1.23 1.51-2.07 2.07-2.26
6 Oct. 1980 8 Oct. 1980 9 Oct. 1980 7 July 1987 9 July 1987 9 July 1987
Landform slope 4 4 4 2 6 4
Mass wasting 9 6 6 6 5 9
Debris jam potential 6 6 6 6 5 8
Vegetative bank protection 6 6 5 4 7 11
LOWER BANKS
Channel capacity 3 2 2 1 2 2
Bank rock content 6 5 5 6 7 4
Obstructions/flow
deflectors/sediment traps 6 4 4 3 4 7
Cutting 6 8 8 8 7 12
Deposition 8 8 8 8 10 8
BOTTOM
Rock angularity 3 2 2 2 2 2
Brightness 3 1 1 2 2 2
Consolid or particle packing 2 4 4 4 5 4
Bottom size distribution /
percent stable materials 14 8 8 8 12 8
Scouring and deposition 21 12 9 12 12 12
Clinging aquatic vegetation 3 2 2 2 2 1
TOTALS 100 78 74 74 88 94

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

D Xlpuaddy
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Granite Creek Tributary Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream
segment segment
Date Date
Dodge Dodge
0.427-0.604 0.942-1.177
30 Oct. 1998 | 30 Oct. 1998
Landform slope 2 2
Mass wasting 3 3
Debris jam potential 6 6
Vegetative bank protection 6 12
LOWER BANKS
Channel capacity 3 2
Bank rock content 6 8
Obstructions/flow
deflectors/sediment traps 6 4
Cutting 12 12
Deposition 12 21
BOTTOM
Rock angularity 2 2
Brightness 3 3
Consolid or particle packing 4 6
Bottom size distribution /
percent stable materials 12 12
Scouring and deposition 24 18
Clinging aquatic vegetation 3 4
TOTALS 104 106

Reach score of: < 38 = Excellent;

39-76 = Good; 77-114 = Fair; >115 = Poor

%9910 811uelo)
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Granite Creek

UTM Points on Granite Creek
UTM Points on Granite Creek

Dodge Creek j ;

4959

497 ~\‘r f

Challenge Creek

o=

5056 e

4870 a” ]! Tumbler Creek

Macro site ‘k Sign Creek
4921 y) -

4911

1_ 0 1 2 Miles
« UTM Points
Streams
/\/ All Roads
Open Roads
UTM Point  Latitude Longitude Description
4977 48.22303 -113.33252 Water disappears below Dodge Cr.
4959 48.22650 -113.33358 Profile upper limit
5052 48.22633 -113.33273 Cross-section
5056 48.22698 -113.33297 Profile lower limit
4870 48.22355 -113.33313 Water re-emerges at Tumbler Creek
Maclnv 48.22313 -113.33156 Macroinvertebrate sample site
4921 48.21352 -113.33313 Water disappears below Sign Creek
4911 48.20680 -113.33412 | End of walking review — Granite Cr. trailhead

C-265



99¢-0

Cross Section

Cross Section Upper Granite Creek
5,060 RPIN
LPIN
RTOB
5,059 el LBF
= RBF
qg’_J 5,058
_S 5,057 -
©
>
@ 5,056
L
5,055 -
5,054 T T T T T T T T
0 25 50 75 100 125 150 175 200
Distance From Pin (feet)
—%— Stream Bottom ——Water Level

225

Vertical exaggeration = 2.67

%9910 811uelo)

D Xlpuaddy



19¢-0

Longitudinal Profile

Longitudinal Profile Upper Granite Creek

Distance Traveled (feet)

—%— Stream Bottom —e— Water Elevation

5,057
5,056
—
o 5,055
[¢D) W
=
S 5,054 | = U
= i)
g
O 5053 o /
L g Mouth of Dodge Creek
O
5,052 W
Lower Limit
5,051 T T T T T T T
0 50 100 150 200 250 300 350

400

Vertical exaggeration = 1.5
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Skyland Creek

Site Visit Forms

g

o

4 dwiv C:hhhhh.—hhhm Lrsava

L

| Attach Llabel Here A 13 Y AV (One Station per page) Trip ID Wmﬁn m|m w
..... . v qu\ ) . ,v\. P ‘ ~ Leader/Staff: i
N 424351 [113 6485
Waterbody Name m_ﬂ cloend Qe 2ok County HUC

StationID & %.ﬁobx W@o Q Visit# |

% i

Location: JENlanl: fréicll abeve femfluenee witis Beev Crec Y —

Lat 4% 99 Q8. b Long ||3 &8 90.9  Verified? ¥ By
Lat/Long obtained by method other than GPS? Y [] N [J 1f Y what method used? If by map what is the map scale?

GPS Datum (Circle

One): NAD 27

NAD 83 @
,.'-l.'lil

Samples Taken: Sample ID/File Location: Sample Collection Procedure
Water | Nutrients [£] Metals K] Commons [ | sy -c30> - 1) \%Wb@u

Sediment ] r e rWWU._

Macroinvertebrate | 7] | Macroinvertebrate Habitat Asmt. | 0 =3y nN\.H.“OﬁJ_ HESS OTHER:
Algae/Macrophytes | 0 | DEQ Aquatic Plant Form ] . ﬁm.\‘mw_».\i_llio‘_ﬁmw“
Chlorophyll a =} 0>-Cx0 3 (] nwpw_._ﬁ.m.\u OTHER:
Habitat Assessment | B | NRCS [ DEQ [[] PFC [] EMAP [] fm.rm:uamm"
Substrate B4 | Pebble Count . % Fines []
Transect [

Photographs X

Field Notes E
Other Clear biwe s¥irs = oy 80s'F

Measurements: Time: #LO mu Comments: \m:,r +§.m.mh = mO __h ﬁ. uﬁmnm! 4_\_. O @V@

Q / Flow (cfs) ».U,mu Est. [] bnbvanclhed S0 aa~y ._D:«_,.S.H.S._.w.«)m R
,_,n_:_HA.Ou_ S.ﬁ_.._ﬁw‘aml_b N&.Gﬁ\\ _»_.\\MD.P&I .w,.\.n?fhn,\ LN Lo oo & i

H: — £ Dl : o N yoels e v
sc: (A | 9¢a D fonke ¢Qidence 3 F 19047) finding wth
; T : W g levits j g
DO: (mg/L) 3 0__ akena |0 8le, P Stovd honer = YL
TUR: Clear gzmrﬁ ] .HPEE@*_H_ Opaque [ ] g hmnics =
Turbidity Comments:
ChalMtni. Five 1~ 1§49 = S, pikidgs
old els m__._,_krt_... A S S A o i=!
) T 2
J,_....‘F __ﬁT:)w e Vo _ﬁ.;w
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AQUATIC PLANT FIELD SHEET

ate: flf)}_j(;,_.

Site Visit Code:

tA=C 34 2

.._Waterbody SV\\_] liwd~ Gt

Site:

Personnel:

JalAdlaw |

7

§ thvaeder ! T\!L(;/ !] ﬂhg( i T

Purpose: The purpose of completing this form is to estimate the percent of wetted substrates at the

sampling site covered by each of the major categories of aquatic plants, to record the relative

amount of accumulated growth in each category, and to note the general color and condition of
plants in each category. This information will help to describe the health and productivity of the
aquatic ecosystem, define nuisance aquatic plant problems, identify potential sources and causes of

pollution, and document changes in the plant community over time.

Type of plant o,y | Amount of b
S Cover (%) Srowith Color Condition
Microalgae 2—' O ] IC\]V\'I" bluwe greem )Im-p(un jr‘hw"’\s}
Macroalgae 4 5 WG de ke /I’““"',I' qreen j b ew/ N Grwing /mo.h-'-'-f_.-
Mosses @/
Macrophytes @4 e TR
| Bare substrate| 35 =
Total 100 %
Substrates present (please rank):
rock: [
wood: Z-
sediment: 3 (scan s !4 )
other (list):
1)
2)
3)
4)
9)
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Explanation and Definitions

Cover: Estimate the percent of wetted substrate area colonized by each of the plant categories listed, and
the percent area that is not colonized by eny plants (see Bare Substrate, overleaf). Also, rank the types of
substrates that are availeble for colonization by plants (1 = substrate accounting for the most area, etc.).

Amount. Recerd the relative amount of plant growth in each category as being light, moderate, or heavy.
Light growth bzrely covers the substrate surizce and is not immediztely evident. Heavy growth extends
elmost to the water surfece or beyond. Moderate growth is intermedizte between light growth and heavy
growth.

Color: The colors of sguatic plants are clues to their identity and to the health of aquatic ecosystems. Plant
colors may span the spectrum of hues in the rainbow (see Microalgae below). Record the predominant
color of the plants in each of the categories present.

Condition: Aguatic plents go through seasonal cycles of growth, maturity, and decay. The condition of a
plent or group of plents will indicate the stage of this sezsonal cycle. Growing plants show new growth and
bright colors. Mature plants are lerger but have more subdued colors because of age, epiphytes and
sediment deposits. Decaying plents display & loss of both pigmentation and physical integrity. Enter
growing, mature, or decaying. |

Microzalgae: Microalgze are microscopic zloze appearing as pigmented accumulations attached to or
resting upon submerged surfaces. This category commonly includes diatom "slimes” and films of green,
blue-green, or evglenoid slgae in depositional zreas. Colors may range through shades of yellow, red,
brown, green, blue and black. Included here zre accumulzations of "sewage fungus” (tan-gray) below sources
of organic pollution, "yellow boy" (yellow-orange) below mine adits, and iron bacteria (orange-brown) in ‘
groundwater seeps and springs.

Macrozlgae: Macrozlgze ere macroscopic 2lgze whose individuzl rlante or colonies are visible to the
unzided eye. Macrozlgae may be free-floeting, or they may be attached to or resting upon submerged
surfaces. Examples of macrealgze include filamentous growth forms (Cladophora, Spirogyra, Ulothrix ),
rlant-like glgae with leaf-like structures (Chara, Nitellz ). compact round or flattened colonies (Nostoc,
Rivularie ), gelatinous masses (Chaelophora, Tetraspore ), and short, tubular strands (Lemanea). Coloris |
highly variable, as it is with the microalgae. 2

Moss: Mosses are primitive plants that are intermedizte in complexity between zlgae and higher plants.
Mosses are common in cold-water habitats in western Mentana. Mosses ere typically green in color; the |
shade of green varies with plant vigor and the 2mount of sediment accumulation.

Macrophytes: Macrophytes or "higher plants” are distinguished from algze and mosses by their larger size
and by the presence of true leaves, roots and flowers. Rooted macrophytes typically colonize areas of
sediment deposition. Macrophytes may be free-floating (duckweed), submergent (pondweed), or emergent
(cattails, bulrush, water lily).

Bare Substrate: Substrates may be void of plant growth because of toxic or sterile conditions or because of

recently scoured or unsteble substrates. Rocks in mountain lzkes and streams may appear to be barren at

first glence, but closer examination often reveals a very thin film of diatoms (microzigae) that feels slippery or

slimy to the touch. Similarly, nearshore sediment deposits that have not been disturbed for several days will f
usually develop & film of microzlgze. Examine these substrates closely. |
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STREAM CLASSIFICATION SHEET

te: R-7H-bL : Site Visit Code: () o - Coo A
 Waterbody "3‘(/1,{" \ﬁ,ﬂd, p{_@_; ¢ Site:
Personnel:
Elevation: Rosgen Classification:
Ecoregion®: Drainage Basin:
Stream Order: Gradient™:
Depth: Aspect:

Upstream Length****:

Riparian Shading:

Road density:

Drainage Density™:

Primary Source of
Water:

Photograph #'s:

*Ecoregion should be determined by use of an Omernik ecoregion map.

"Cradient should be determined for the entire reach being assessed and is measured in feet per mile.
"**Drainzge density is measured in miles per acre upstream from site being assessed.

—=~Upstream length is @ measure from the site te the FURTHEST point upstream.

“ar many of the gbove fields, it will be necessary to get the information fram maps or other like sources.

—etermine percent land use in the watershed:

Contact Censervation Districts for information on land use.

Dryland agriculture

Irrigation

Urban

Grazing

Feedlots

Mining-surface

Mining-subsurface

Timber harvest

Other (explain):

= el

Percent land use sheuld be determined for the entire watershed of the stream reach being assessed.
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POSSIBELE SOURCES OF IMPAIRMENT

In the space following each specific lznd use, please comment on possible sources of impairment.

LAND USE

Dryland crop

Irrigated crop

Grazing

Feedlots

Mining-surface

Mining-subsurface

Timber Harvest

Urban I‘-l / /ﬁ\
e = 4o bl
Roads ‘T( Vi // - & r\) )\(7 D Y N
CV‘.J\H( e Flive o 1449 €
Natural

WPsHean) — sec phetos

Other (explain):
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21.1.1.9
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

“Date: $-23.02 Site Visit Code:

L e oo

0A-(30a

ok lacd Ceart Site: |

__ Do _/{_r-_c___i Iy \or } La.dlaw)

Pt:r-:onnel

!
lace en "X" next tc ell that epply. Add additional ebservations in space provided for comments.
RIFARIAN ZONE/INSTREAM FEATURES

v Forest ( o Tl’ﬁ Hhead ) *‘fuf\’}i'i H‘L‘;( ?ﬁB
; . Field/Pasture q

Agricultural

Residential

Commercial

%  |Roads (Lm[ 2 dou}‘\&;(éam {' St i’lﬂc{ Csee ks
Industrial

Other (Describe):

Comments:

Local Watershed Erosion:

None
Little

N Moderate
Heavy

commeni (. Challorge fire

Local Watershed NPS Pollution:

No evidence
X Some potential sources
Obvious sources

Comments:

MDD £t9. (UF\L»{f ’\\f'\ WA
L“ RCCUU\ 4 ‘5.1:,4,

L.U..("u i€
I——_|Current estimated stream width (m)
[ ]Estimated stream width at bankfull (m)

Nad's

achohe,

C-277



Skyland Creek

Appendix C

Estimated strea

l Riffle (m)

depth:

:Estimated stream width at flood plain (m)

Velocity (ft/s)

"03 |Is there a dam present? (Y)es or (N)o
]s the stream channelized? (Y)es or (N)o

Comments:

Canopy Cover:

Open

Partly open
S Partly shaded
Shaded

Comments:

SEDIMENT/SUBSTRATE

Sediment odors:

¥ Normal

Sewage
Petroleum
Chemical
Anaerobic

None

Other (Describe):

Comments:

Sediment oils:

P Absent
Slight
Moderate
Profuse

Comments:
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Sediment deposits:
Sludge

Sawdust

Paper fiber

4 Sand

Relic shells

Other (Describe): ; . - \

Comments:?é@ <ol veand Ao

sands

Are the undersides cf stones which are not deeply embedded black? (Y)es or (N)o

CRGANIC SUBESTRATE COMPONENTS

s
be.
L/\

| SO

Substrate -
t nﬂ - i i
Type Characteristic 7o comp. in sampling area
Detritus Sticks, wood, course S 9
Muck-Mud | Black, very fine organic SH0Yo
Comments:

WATER QUALITY
Stream Type

§ ) Cold water
Cool water
Warm water

Explain answer:

Water odors

Y Normal

Sewage
Petroleum
Chemical

None

Other (Describe);

Comments:

Water surface oils
| Slick
Sheen

Globs
Flecks

X, None

Comments:
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21.1.1.5

TREAM DISCHARGE MEASUREMENT NOTES

pate:  Auy X3 2092 site VisitCode: O 2 -CAYY-
waterbody  Citylpnd G ps Bop Cuic Site:

—_— F e

Personnel: i

Width: 16

Area:

Velocity:

Gage height:
Meter type: Mpsh e Birrey
Meter #:

No. of sections:

Flow:

#

Sample mc%thcd:{/v.r: r‘ing,"‘cal‘-!e, through ice, boat, upstream or downstream side of bridge):

Distance from gage (ft. or miles); above or below gage?

Measurement rated excellent (2%), good (5%), fair (8%), or poor (> 8%) based on following conditions:

Comments:
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MACROINVERTEERATE HABITAT ASSESSMENT FIELD FORM

RIFFLE/RUN PREVALENCE

Site Visit Code:

) - (a0

weterboey: Sbiland  Ciook site:. O]
Personnel: { s Wlbm i o e
] | L)
HABITAT i i .
PTIMAL SUE-CGF 3
PARAMETER OPTIMAL UE-CFTIMAL MARGINAL FPOOR
T T T |Wielldevelcped rifile; rifile 2= wice  |Fiffle 25 witn 75 stieam |Fecuced rifile arca that | Riffles virtually non.

A, Riffie Development

as stream & extends two times width

of stream,

but length less than two
times width.

is not as wide as stream
& its length less than two
times width.

existent

]

1A score:

E-8

3.5

0-2

Comments:

{ s-10

Diverse sub te deming [Substrate diverse with Substrale dominated by |Monotonous fine gravel,
i cobble, sbundant cobble, but bedreck, boulders, sand, |sand, silt, or bedrock
1B. Benthic SUbstrate bedrock, boulders, fine  |or silt; cobble present. substrate,
gravel, or sand prevalent.
1E. score: & £-10 e | 3-5 0-2
w
Comments;

Gravel, cobble, or boulder particles
are betwesn 0-25% surrcunded by

Gravel, cobble, or
boulder pa

Gravel, cobble, or
boulder particles are

|Gravel, cobkle, or
bouider particles are

SIS olds

sechoas

2. Embeddadness ) les less than 560 % between 50-75% cver 75% surrounded by
6,25 mm [.25"]) surrounded by fine surrcunded by fine fine sediment.
sediment |sediment.
2. score: s 16-20 11-18 6-10 0-5
Comments:

3. Channel Alteration
{ehannelization,
straightening, dredging,
other alterations)

Channel alteretiers sheent or_}

natural state.

minimal; stream pattern apparently inf

Some channelization
present, us
of crossings, etc.
Evidence of past
alterations (before past

20 years) may be resent,
but more recent channel
alteration is not present.

New embankments
present on both banks;
A0-B0% of the stream
reach channelized &
disrupted,

Banks shored with
gabion or cement; over
B0% of the stream reach
channelized & disrupted.

3. score: L)

16-20

11-15

E-10

0-5

Comments:

4. Sediment Depesition

Little or no enfargement of bars &
less than 5% of the bottom affected
by sediment deposition,

Some new incresse in
bar formetion, mostly
from cosrse gravel; 5-
20% of the bottom
aHected; slight
depesition in pools.

Mederate deposition of
new gravel, coarse sand
on old & new bars; 30-
0% of the bottom
affected; sediment
deposits at cbstructions,
constrictions, & bends;
moderate deposition in
pools prevalent.

Heavy deposits of fine
material,
development; more than
50% of the bottom
changing frequently;
poels 2lmest absent due
to substantial sediment
deposition,

increased bar

1

score: 15
T

16-20

11-15

E-10

0-5 \

Comments:

LatnA d@\?u‘;a'ﬁb‘r\ bud o bO!]CDfMG—‘E‘\M
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5. Chanriel Flow Status

Water fi
amount of channel s
exposed.

channel substrate
exposed,

Water fills 25-75% of the
baseflow channel; riffle
substrotes mostly
exposed.

Very littie water in
channel, & mostly
present as standing
pools,

5. score:

16-20

E-10

0-§

Comments:

|

| B. Bank Stability (score
cach bank) NUTE:

Eznks stable; no evidence of erosion
or bank failure; little apparent
potential for future probi

nt. small aregs of
on mostly healed

Moduerately unstable;
mederate frequency &
sire of ercsional areas:

Unstable; many eroded
areas; “raw” areas
frequent along straight

Right Side C{

higher Lrovdy

N | over. up o E0% of banks in sections & bends;
Deul-:nn-nelleh url right reach have erosion; high |obvious bank sloughing;
side while facing ercsion potential during  |60-100% of banks have
downstream. high flow. erosion scars on
; sideslopes,
E. score: 0\ %10 E-8 3i-5 0-2
Lett Side q C}
Average:
Comments:

lan l@rra.ccs houde Soma @

DS

7. Bank Vegetation
Frotection (score each
bank] NOTE: reduce
scores for annuwal crops
& weeds which do not
hold soil well (e.g.
knapweed),

Cver £0% of the streembank surfaces
covered by stab c vegetation;
vegetative digruption minimal or not
evident; almost all plants allowed te
grow naturally.

70-50% of the
streambenk surfaces
covered by vegetation;
disruption evident, but
not affecting full plant
growth potential to any
great extent; more than
one-half of potential plant
height evident.

50.70% of the
streambank surfaces

Less than 50% of the
streambank surfaces

red in veg
disruption cbvious;
patches of bare soil or
closely cropped
vegetation commen; less
than one-half of potential
plant height remaining.

d by 1 4
extensive disruption of
vegetation; vegetation
removed to 2 inches or
less,

Pricnhe

rar

7.score:

2-10

E-B

3-5

0-2

Left Side

g

Average:

7

Right Side '%‘

Commenls:

E. Vegeiated Zone Width
(score each side)

wWicth of vegetsted zone > 100 leet.

Wicth of vegetoted zone
30-100 feet

Wicth of vegetated zone

10-30 feet.

i S

B. score:

Width of vegetated zone
< 10 feet

[

-5

0-2

Left Side

Average:

8.5

Right Side

Comments:

TOTAL SCORE:

— =

o, S

Score compared to maximum possible:

o, 5
V20

120

o %g— e 06"2; 0/6

tr——

———
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FIELD GUIDE FOR STREAM CLASSIFICATION

—( Srean Chanel Clessification (Level W Jus )77 -

Stream NAME: S A Ges
Eesin NAME: Drainage AREA: Ac. Sqi.
| Location: (2 2 ~ £ 20 3
Twp: Rge: Sec: Ot Let, Long.
DbservaE: (;1A10v\,]]¢clﬁv1_f,{,r/f"ﬁ'1_4f:~/osw B '2‘_3__c,2;_-|
=
ﬁ"“"’{mv Bankfull WIDTH (W,,,)_ | 4. 00 ol

WIDTH of the steam channel, 8t bankfull slege elgvation, in a riffie section.

Mean DEPTH (d,,)_ &2 O Ft.
een DEFTH of the sieam ehannel cross-section, st bankiull stage elevation,
in @ riffie cection. (d, = A7TW,,,)

Brkfl. X-Section AREA (A ) _S595.1  sqrt

ARES of U stream channel cross-section, at banklull stage elevation, in a riffie section.

Width / Depth RATIO (Wyy /)L, S

| Banklull WIDTH divice by banklull mean DEPTH, in 2 riffie section.

Maximum DEPTH ( d,u.) 2. @ Ft.

fteximum dept of the Lenkfull chienne! cross-section, o distance between the
benkfull stege and thatweg elevations, in & riffie section,

WIDTH of Flood-Prone Area (W, ) /& Ft.

A ; Twice mesimumm DEFTH, 0 (25 8gu,1) = the stagefelevation at which licod-prone
area WIDTH is cetermingd. (fiffle section )

" | Entrenchment Ratio (ER) A3R __~ = |
i it The ratic of lood-prone ares WIDTH oivides by benkiull chgnriel WIDTH. (w,p,!w“,J
{riffe section)

| Channel Materials iparucle Size mdex) DEO. l E .

The DEC perticle giie incex represenis the median dismeter of channel materials, as
sampled trom the channe! serisce, between the bankfull stage and thatweg eievations,

Water Surface SLOPE (S) _, BUOS ~  Furt

Clisning! slope = “rise” cves “rur” for & resch spproximately 20 - 30 bankfull charnnel widths
i dessgth, wall| Bie "Afie 10 fiffie” waler surisce siope representing the gradient at bankfull stage.

Channel SINUOSITY (K)__ [, O3

Smun-slt, I & index of chanrne! paliern, delermined from a ratic of stream length diviced by
veliey lenetn (SLY VL) or estimaled from a ralic of vakiey slope diviced by channel slope ws:s;

.:.Strmm 55/31 Q;L]l ]C sﬁ?ﬁiﬂc‘"ﬁ

TABLE 2. Level Il classificaton cri?eria, l:fie|d form)

e Rl
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e

Appendix C
]
Substrate DEQ/MDM
e T /
m Name el e ';,,-_/ Station 1D Date & '.—*:) 37 -0 E\'»
e Visit Code __T::-_ '.ﬁ__‘ S _ Personnel e [,. KA (J ( »"‘«L:) ;
: - 04 el
i Febble Count
Size Category : .
_FPerticle Cetegory | (mm} | Dot and Dash Count » = =3, =10 Sum % of Total  [Cum. Total
SilV/Clay <1 —
Sand 1-2 et 5
|___VeryFine | 24
Fire 4-6
Fine 6-8
Medium 8-12
Medium 1216 |[e A /
Cozrse 16-22 B &
Coeerse | 22-32 |J3 & —
4 ars w a2
s R - &
@
_VeryCeerse 15| 4564 |02 f 2t
) = — 1
| rSr 6490} IKIIT s@ -5° /2
':\..___- ——— o
Emell 00-128  [g7 o= * . 2y
Leroe if, 128-180 & /e /.'L.')
LY
oy
Large S| ec2se | =
Small | 256-362 |12 =3
___Small 362-512 | * /-
. -
Medium 512-1024 £
Lerge 5| 10242048 |° /
= e
= L
Eedrock a|  >2048 Jo—
i
# of Semples f D.s
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.8, DEPARTMENT OF AGRICULTURE Mantana
NATURAL REECURCES CONSERVATION SERVICE 12/2000

RIFPARIAN ASSESSMENT WORKSHEET

o ;
Te of Stream:; ) 4 Chen k Stetion D ()& v:; 9—
Team/Observers: _J__'___ e\ T e | o ek iriiay Date: 3 0
Length of Reach: 5 A Other bata |

Question 1, Stream Incisement:

& = channel slable, no active downcutting coeurring; old downcutting epparent but a new, stable riparian area has
formed within the incised chennel. There is perennizal riparian vegetation will established in the riparian area. (Stage 1
and 5, Schumm's model)

€ = channel! hes evidence of old downcutting that has bepun stebilizing, vegetation is beginning to establish, even at
the base of the fzlling bands, solid disturbance evident. (Stage 4).

4 = smell headcut, in early stage, is present, Immediate action may prevent further degradation (early Stage 2).

2 = unsteble, channe! incised, actively widening, limited new riperian area/floodplain, floodplain not well vegetated.
The vegetation that is present is mainly pioneer species. Eank failure is common. (Stage 3)

0 = channel deeply incised, resembling & gully, little or no riparian area, active downcutting is clearly occurring. Only
occasional or rare flood events access the flood plain. Tributaries will also exhibit downcutting/headcuts. (Stage 2)

The presence of active headcuts should nearly always keep the stream reach from being rated sustainable.

Actual Score: Q Potential Score: 8

Comments

Question 2, Percent of Streambanks with Active Lateral Cutting:
6 = the lateral bank erosion is in balance with the stream and its setting
4 =there is a minimal amount of active lateral bank erosion occurring
2 =there is a moderate amount of active lateral bank erosion occurring

0 = there is excessive lateral bank erosion occurring

Actual Score: é{ Potential Score: {b

Comments

Question 3, The Stream is in Ealance with the Water and Sediment Being Supplied by the Watershed:

€ = the stream exhibits no excess sediment/bedload deposition, sediment occurs on point bars and other locations as
would be expected in a stable, dynamic system

4 = sediment clogged gravel's are apparent in riffles or pools, or other evidence of excess sediment apparent

2 = mid-channel bars are common
0 = stream is braided (except naturally occurring braided systems), having at least 2 active channels

1al Scare: (o Potential Score: (o |

oA Aoad "Cu l\{{ Ha! ?E‘Dfi}

Comments

W v R ok 5 ihe i ik A A e : e Sy 2 —
s e el T (s el R AL B TR e v A e R AR e B RS b R TR AR S RO W o 1o T SRR TR e L R R d
|
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Question 4, Sufficient Soil Present to Hold Water and Act as a Rooting Medium:
3 = more than 85% of the riparian area with sufficient soil to hold water and act as a rooting medium
2 = 65% to 85% of the riparian area with sufficient soil to hold water and act as a rooting medium

= 25% 1o 65% of the riparian area with sufficient soil to hold water and act as a rooting medium

1
G = 25% or less of the riparian area with sufficient soil to hold water and act as a rooting medium

Actual Score: \ 3 Fotential Score: \3

Comments

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for
stability ratings for most riparian, and other, species)

6 = more than £0% of the streambank comprised of plant species with deep, binding root masses

4 = 60% to 80% of the streambank comprised of plant species with deep, binding root masses

2 = 20% o 60% of the streambank comprised of plant species with deep binding root masses
0 = less than 30% of the streambank comprised of plant species with deep binding root masses

Aclual Score: {Q FPotential Score: (g

Comments

Question 6, Weeds :

3 = No noxious weeds are present

2 = 0-1% of the riparian area has noxious weeds
1= 1%-5% of the riparian area has noxious weeds

0 = over 5% of the riparian area has noxious weeds

-7
Actual Score: 7 Potential Score: 3

Comments

Question 7, Disturbance-Caused Undesirable Plants:
3 = 1% or less of the riparian area has undesirable plants

[ ]

= 1%-5% of the riparian area has undesirable plants
1 = £%-10% of the riparian area has undesirable plants

0 = over 10% of the riparian area has undesirable plants

Actual Score: \ﬁ Potential Score:  \_2

Comments
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" Question 8, Woody Species Establishment and Regeneration: (Note: Skip this question if the riparian area has

Actual Score: Potential Score: ﬂ
i \ N - 2
‘Lg.'n:- fe \;‘_\_‘q _';T“*"."Jf\t,..fﬁi“"({ {".":1" rta 0.~ ‘-‘:{ LD Iit-.f'“._.\_.- Cmad) [0 SN &Y
i \J ' i il N i
_—omments (& \dg A
. 3 !
e e e L e G LG S LT LR A e b el RO Sl R e o B
Rl Ay ESE LI B €T PR R R e TR O S e B A A DR T e A

(LR S

no potential for woody species)

& = zll age classes of native woody riparian species present (see table, Fig 2)

crie age class of netive woody riperien species clearly ebsent, all others well represented. For sites with potential
. trees and shrubs, there mey be one ege class of each absent. Often, it will be the middle age group(s) that is (are)
lacking. Having mature individuals and a young ege class present indicate potential for recovery.

4 = two age classes of native riparien shrubs and/or two age clesses of riparian trees clearly absent, other(s) well
represented, or the stand is comprised of meinly meture, decadent or dead plants

2 = disturbance induced, (i.e., facultative, facultative upland species such as rose, or snowberry) or non-riparian
species dominate. Re-eveluste Question 1, incisement, if this has happened.

= some woody species present (>10% cover), bul herbaceous species dominate (at this point, the site polential
should be re-eveluated to ensure that it has polential for woody vegetation). OR, the site has at least 5% cover of
Russian olive and/or salt cedar

Actual Score: er FPotential Score: g

[ atle v L) -'-tf[\f.‘fF nuGe. '""O_%B LJ!(\ ?“E f{f&“ﬁ({m
Q U | -

Comments

Question 9, Utilization of Trees and Shrubs: (Note: Skip this question if the riparian area has no potential for

woody species)

4 = 0-5% of the aveileble second year end older stems are browsed

3 = 5%-25% of the evaileble second year and older stems are browsed \
25%-50% of the aveilable second year and older stems are browsed. \

1 = more than 50% of the available secand }I'e-er end clder stems are browsed. Many of the shrubs have either a
“clubbed” growth form, or they are high-lined or umbrella shaped.

0 = {here is noticeable use (10% or more) of unpalatable and normelly unused woody species.

Actual Score: 4 Fotential Score: ff

Comments

CQuestion 10, RiparianWetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
& = 85% or more of the riparizn/wetland plant cover has a stability rating >_ 6

€ = 7E%-85% of the riparian/wetland plant cover has a stability rating >_ 6

4 = EE%-75% of the riparian/wetland plant cover has a siability rating >_ 6

2 = EE%-65% of the riparian/wetland plant cover has a stability rating >_ 6 ﬂ

0 = less than 55% of the riparian/welland plant cover has a stability rating =_6
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Cuestion 11, Riparien Area/Floodplain Characterietics are Adequate to Dissipate Energy and Trap Sediment.

€ = aclive flood or cverflow chanrnels, large rock, or woody material present and edequate to dissipate energy and trap
sediment. There is little surface erosion end no evidence of long, continuous erosionzl areas on floadplain/riparian
area o1 streambank. There ere no heedeouts where either overland flow and/or flood channel flows return to the main
4 = rock end/or woody materiel is present, but generally of insufficient size to dissipate energy. Some sediment
trepping oceurring. Occasions! evidence of surface erosion. Generally not severe enough to have developed

2 = inadequete rock andlor woody meterial available for dissipation of energy or sediment trepping. There is surface
erosion (scouring) end cccesionzl headeuts where overland flows or flood channel flows return to the main channel.
0= riperien areaffloodplain lacking any of these atributes: 1)adequate flood or overflow channels, 2) large rock, or 3)
woedy material suitable for energy dissipation and seciment trepping. Ercsionzl ereas are long and continuous.
Lacking vegetetion or subsirete materials edequate o resist further erosion. Surface erosion is obvious on the
floodplainfriparian area. Headcuts ere present that have the potentialto create meander cut-offs.

Actual Ecore: {f‘! Potential Score: IQ

Comments
SUMMARY
STREAM/FROUJECT: REACH I.C DATE:
Fessible Potential
FActual Score Foints Score
QUESTION 1: Stream Incisement 0 0,2,4,6,8 0
QUESTION 2: Lateral Cutling 0 0,2, 4,6 0 3
CQUESTION 2: Stream Ezlance 0 0,2,4,6 0
QUESTION 4: Sufficient Soil 0 N/A,0,1,2, 3 0
QUESTION 5: Footmass 0] N/A, D, 2 4,6 0
QUESTION 6: Weeds 0 0,1,2,3 0
QUESTION T7: Undesirable Plants 0 01,23 0
QUESTION &: Woody Species Establishment 0 N/A 0,2, 4,6, 8 0
QUEETICN &: Erowse Utilization 0 N/A, 0,1,2, 3, 4 0 |
QUESTION 10; Riperien/Wetland Vegetztive Cover * 0 N/A 0,2 4,6, 8 0 |
QUESTION 11: Riperian Area/Fleodplein Characteristics * 0 N/A, 0,2, 4,6 0 |
|
Total 0 &1 0 |
Fetentizl Ecore for moest Eedrock or Boulder streams 0 (32) 0
(guestions 1, 2, 3,8, 7, 11) |
Folential Score for most low energy "E" streams 0 (49) 0 J
(questions 1 -7, 10, 11) _ : 1
RATING: = Acluel Ecore X 100 = % rating #DIV/0! I
Potential Score
setueol = H9§ -
80-100% = SUSTAINABLE — = g |
55
LESS THAN 30% = NOT SUSTAINABLE C‘?j 7

*

Cnly in cerlain, specific situstions can both of these receive an "N/A".

e B T e e B SRR | LS SRl VR 524 1 i P ]
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Montana Department of Environmental Quality
Supplememal Questions to NRCE Riparian Assessment Worksheet

The scere for these questions does not hiave en effect on the rating above.
te: Answers 1o these guestions miust consider the potential of the stream.

‘Question 12, Fisheries Habitat / Stream Complexity

) ; ; .
I_E/:/L.L‘unC;.:.i deep pools, woody debris, overhanging vegetation, boulders, rool wads, and/or aquatic vegetation

& = Fish habilat is common (see above).

4 = Fish habitat is :;r-:iu;'tl;.- reduced. Most poole are shisllow and/or woody debris, overhanging vegetation, boulders,
root wads andfor aguatic vegeistion are of limited supply.

2 = Pools and habitat features are sparse or non-existent or there are fish barriers.
C = There is not enough water to support a fishery

/A = Stream type would not support a fishery under natural conditions

Z7
Actusl Score: 'J’ Potential Score: %
Wil ew s ARSI | GO 031 - SN A ) J al de vz

Commemnts

CQuestion 13. Solar Radiation

€ = More then 7E% of the stream reach is adeguately shaded by vegelation.

{ 3 fn 4 4 4 - s -
4= {the stream reach does niot heve adequate shading or the water temiperature is probably elevated by

o

s ey
0-7E% ©

Approximately 28-E0% of the stream does nol hiave adequate shade.

0 = More than 75% of the stream reech does not have adequate shade by vegetation or the water temperature is
probably drasticelly aliered by irrigation, elc.

Actual Score: 4 Potential Score: Lﬂ

Comments e L A =h e I T R

CQuestion 14. Algae growth / Nutrients
€ = Algze not epparent. Rocks are slippery.

oy
\_4/; in smell petches or along channel edge

apeein

Z = in large patches or discontinuous mats
0 = Mats cover botlom (hyper enriched condilions) or plants nict apparent and rocks not slippery (toxic conditions)

N/A = No water

‘ 2
Actual Score: L* Fotential Score: -
Comments
g
. 5 .
oo AP 3T T L I'” L dy A L Hidta 't Ty (s it
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Question 15. Surface oils, turbidity, salinization, precipitants on stream bottom and/or water odor

6 = none |
4 = Elight

2 = Moderate

0 = Extensive

N/A = No waler

( o
Actual Score: ) Potential Score: i

Comments

CQuestion 16. Bacteria

= There are no known anthrepogenic sources of bacteria
2 = Likely sources of becleria are present. Wastewater or concentrated livestock operations are the most common
0 = Feedlots ere common or raw sewage is entering the stream

! o '

Fotential Score:

Actual Ecore:

Comments

Question 17, Macroinvertebrates

4 = The stream has a healthy and diverse community of macroinveriebrates. Stream riffles usually have an
sbundance of may fiies, caddis flies and/or stone flies. 5

2 = The stream is dominated by pellution tolerant taxa such as fly and midge larva.
0 = Macroinvertebrates are rare or absent

N/A = Siream reach is ephemeral

U o
Actual Score: Fotential Score:

Comments
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‘Question 18, Irrigation impacts (Assess during critical low flow periods or you may rieed to inquire locally about
this. Eveluate efiects from de-watering or inter-basin transfer of water.)

& = There are no noticeable impacts from irrigation

Changes in flow resulting from irrigation practices are noticeable, however flows ere adequate to support aquatic
Janisms.

4 = Flows support equatic organisms, but habitat, especially riffles are drastically reduced or impacted.
2 = The flow is low enough io severely impair aquatic organisms
0 = £l of the water has been diverted from the stream

N/ = Stream reach is ephemeral.

Actuel Score: /?’I Potential Score: ‘{6

Comments

Question 18. Landﬁse activities — Sources
g = Landuse practices do not appear to significantly impact water quelity or the riparian vegetation. Any impacts that
occur appear to be natural.

’:} There are some signs of impact from landuse activities such as grazing, dryland agriculture, irrigation, feedlots,
mining, timber harvesting, urban, roads, etc,

4 = |mpects from landuse activities are obvious and cceur throughout most of the stream reech. For example, there
cbvious signs of human induced ercsion, saline seeps or overgrazing within the watershed.

2 = Landuse impacts are significant and widespread. Visual observation and photo documentation would provide
overwlielming evidence that the stream is impaired.

0 = Lend use impacis are so intrusive that the stream has lost most of its natural features. The stream does not
zppear to be capable to supporl most forms of aquatic life

Actual Score; J Potential Score: % A
Comments Chaelltnae £\ ove o e 15 w g =trc e na
r_'f\-‘.’." < W om e '-'C."';‘- s = I lthe — Y #r e me A ‘I"‘ P
( ) = tvrden t

Total Actual L‘ l Total Potential S50 ‘

L‘[‘{/ - [s) J
s = %%, |
RATING Total x 100 #DIV/0! |
Potential
OVERALL RATING (Total NRCS Actual + Total MT Supplement Actual) x100 #DIV/0!

(Total NRCE Folential + Tolal MT Supplement Potential)

75-100% = SUSTAINABLE |

50-75% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

Updated 4/2002

3 . i 3 e g b e e PR L AL i i ame .
LA GRS o7 B 1 S P R T o T i ¢ DBt P R R L ST LR G S i ] B R SR B SN | P Ilﬁ
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Skyland Creek

21.1.1.4
STREAM REACH ASSESSMENT FORM

<

~Date:

-

Waterbedy: yland Ciee I

Z2 5. Site Visit Code: gy - (" 37 3
|

Site; f;l'\_l_.l lin d (rre I

d
| | -
Perscnnel: L ¢ Alac)d | Seinyg g Ay Tl v

EHOTOISLIDE#S:

ANEWER ALL: N/JE=UNAELE TO RECORD NIA=NOT AFPLICAELE
TYPE "X" IN BOX NEXT TC DESCRIFTION THAT EEST FITS EACH CATEGORY

(1) Predominant vegetation & landscape characteristics in the watershed beyond the
immediate riparian zone;

Ferennial vegetation, flat to rolling landscape

Ferennial vegetation, rolling to steep landscape

Mixed perennial vegetation & annual crops, flat to rolling landscape

Cropland, rolling to steep landscape

Comments:

(2) Meanders:

Slight meandering—relatively straight channel with enly occasional curves.
Travel length is basically the same 2s the straight line distance

toderate meander asy, graduzl bends in the channel path

xtreme meandering-travel lenoth of flow is greater than twice the straight line distance

Comments:

(3) Flood flow width:

Floods are confined in narrow canyon with width less than twice that of channel
Fleods confined to a flow width of 2-3 times the width of the channel
Flovds are uncenfined and spill cut onto flat valley bottom

Comments:  j1.. ., i i

14 el

~ .
v P 2y _} A | or o A i = —

Saurs

(4) Gradient

Steep - Continuous rapids

Moderate - Alternating rapids, riffles and smooth surfaced reaches
Gradual - Emooth surfaced reaches with occasional riffles

Flat - Very rare disruptions in smooth flat surface of stream

Comments;

K]
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1.Average width of riparian zone

(> 90 ft wide) | ]16-20
Varies from 15 to 80 ft 1311445

(315 ft) | |e-10

Riparian zone absent

Comments (e.g.
potential):

2.Completeness of vecetation in the riparian zone
(Any vegetation functioning to maintain the bank)

Riparizn zone intact without breaks in vegetation | ]16-20
Erezks occurring intermittently. [ 17]11-15
Erezks frequent with some gullies and scars every 100 - 150 ft 6-10

Deeply scarred with active headeutting and oully formation zll along reach _1-5

Is there evidence of sediment from the upper watershed or riparizan area reaching the stream

channel? [ JMes or (Nyo

If yes, please describe:

Comments:

3. Charecteristics of the Riparian vegetation

Diversity of perennial plant species reflects potential for site; Dense growth; geod plant vigor and age

diversity |:| 16-20

Approximately €0% of mature plant species present: plant vigor stable, density of growth mostly open
(ezsy to walk through) [1<]11-15
Litile civersity in perennial plant species, andlor age of trees; plants scattered: vigor poor | |e-10
Site is dominated by annual forbs and weeds; few perennizl or climax plants present | |15
. I e '
Comments: e = B e Wa g Srenwvesd &preg g bt 4 S
hid e a LV e I? =0 w7

4. Width/Depth ratio. The point where high flow normally reaches on the bank & is most easily determined
on strejight chennel sections where the "scoured™ channel meets the "permanent” vegetation. Look for
characteristics such as terracing, soil changes (rock te s0oil), presence/sbsence of vegetation or debris
Width/depth ratio <8 10-12
Width/depth ratio & to 15 ET-B
Width/depth ratio 15 te 25 4-8
Width/depth ratic > 25 or stream is channelized or channel is an incised gully 1-3

Comments: - be YYLA S Ly ,a'{

§.Channel stability/bar formation
Little or ne channel instability resulting frem sediment aceumulation Ew.ﬁ

Some gravel bars of coarse stones and well-washed debris present, little silt 7-9
Foint bars enlarging by gravel, sand and/or silt, new bars forming 4-6
Channel divided into braids or stream is channelized 1-3

Comments:
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T e (5 A T * 2 Al o e
L LA T L R T ' [P Mo ."._'-'rl" i)l FieE Tty

6.Bank erosion

ittle or none evident, benks appear stable and ere held firmly by vegetation

nie outside bends and channel constrictions; non-eroding banks stable
side bends and channel constrictions

Erosion predemingnt on entire channel (straight sections, inside and cutside bends, etc.)

sion ocourr t(tl.

<108} (r common on most cu

Comments: L, )1 Ao omeieye bl oo DNisgis 0 s ke

16-20
11-15
6-10
1-5

f{.‘ﬁl

{Answer ONE, either Ta. OR 7b.)
7a. Swream bottom - (For Fast moving/Riffle dominated streams)

Stony bettom of several sizes packed together, interstices cbvious

Stony bottom easily moved, with little silt

Bottem of siit, gravel and sand, stable in places

Uniform botiem of sand and silt locsely held together, stony substrate absent

7b. Stream botiom - (For Elow mieving/Fool dominated streams)

Mixture of substrate materials with gravel and firm sand prevalent; vascular reot mats and submerged
vr—.getaﬁon common
Mixture of soft sand, mud or clay; mud may be dominant; some vascular root mats and submerged

vegetation present ) .
All mud or clay, or channelized with send bottom; little or no submerged vegetation
Hardpan clay or bedrock; nc vascular root mat or submerged vegetation

Comments:

16-20

11-15
|6-10
1-5

[J1e-20

11-15
6-10
1-5

. Riffle/pool spacing - (For Fast moving/Riffle dominated sireams)

Distinct, occurring &t intervals of 5-Tx stream width

Irregularly spaced, B-15x stream width

Leng pools separating short riffles, meanders absent, 16-25x stream width
Meanders and riffles/pools absent or stream channelized, >25x stream width

8b. Riffle/poal characteristics - (For Slow moving/Pocl dominated streams)

Even mix of deep, shallow, large and small pools 1€6-20

Majority of pools large and deep, very few shallow pools 1115

Ehallew pools more prevalent than deep pools €-10

Majority of pools small and shallow or pools absent 1-5
Comments:

S.Aquatic plant growth

Not apparent, but recks or other submerged objects feel slippery 10-12

In small petches or along channel edges - 7-9

In large patches or discontinuous mats 4-8

Mzte cover bettom (hyper-enriched cenditions] or plants not apparent and rocks not slippery (stream
devoid of algze because of toxic conditions)

Comments:

). Turbidity

Clear
Slightly off color
Opaquem (can see through)

Cloudy (can't see through)

Color: .
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6.Bank erosion

"ittle or none evident, banks appear stable and ere held firmly by vegetation

me outside bends and channel constrictions; nen-eroding banks stable
~tosion commen on mest cutside bends and channel constrictions

Erosion predominant on entire channel (straight sections, inside and outside bends, etc.)

sion ocourring on £

Comments;

Cife ~] S ey e

A - v ol |7 SR ) V) S b~

16-20
11-15
B-10
1-5

r‘f"'{l-

{Answer ONE, either Ta. OR 7b.)
7a. Swream bottom - (For Fast moving/Riffle dominated streams)

Stony bettom of several sizes packed together, interstices cbvious
Stony bottom easily moved, with little silt

Bottem of siit, gravel and sand, stable in places

Uniform botiem of sand and silt locsely held together, stony substrate absent

7b. Stream botiom - (For Elow mieving/Fool dominated streams)

Mixture of substrate materials with grevel and firm sand prevalent; vascular root mats and submerged
vegetation common

Mixture of soft sand, mud or clay; mud may be dominant; some vascular root mats and submerged
vegetation present ) .

All mud or clay, or channelized with sand bottom; little or no submerged vegetation

Hardpan clay or bedrock; nc vascular root mat or submerged vegetation

Comments:

| 1< ]16-20
11-15
|6-10
1-5

[J1e-20

11-15
6-10
1-5

. Riffle/pool spacing - (For Fast moving/Riffle dominated streams)

Distinct, occurring &t intervals of 5-Tx stream width

Irregularly spaced, B-15x stream width

Leng pocls separating short riffles, meanders absent, 16-25x stream width
Mearnders and riffles/pools absent or stream channelized, >25x stream width

8b. Riffle/poal characteristics - (For Slow moving/Pocl dominated streams)

Even mix of deep, shallow, large and small pools
Majority of pools large and deep, very few shallow pools
Shallew pools more prevalent than deep pools

Majority of pools small and shallow or pools absent

Comments:

16-20
1115
610
1-5

Y.Aquatic plant growth

Not apparent, but recks or other submerged objects feel slippery

In smzll petches or along channel edges -

In large patches or discontinuous mats

Mzte cover bettom (hyper-enriched cenditions] or plants not apparent and rocks not slippery (stream
devoid of algze because of toxic conditions)

Comments:

). Turbidity

Clear

Slightly off color

Opaquem (can see through)
Cloudy (can't see through)

Color: .
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le rain or runoff influencing turbidity levels today? [ ves or (Nya

Comments:

11.Water surface oils

None | —}0-12
Slight 7-9
Moderzate - 4.5
Severe 13
(Flece "X" next to all that apply) :
Slick:
Sheen:
Flecks:

[Please describe):

Comments:

12. Materials other than sediment on channel bottom (e.g. iron or aluminum oxides,
calcium carbonate)

None E 10-12
Slight | |78
Moderate E

Severe - 1-3

State color:

Comments:

13. Sailinization

None evident [E‘IU-‘IZ
Evidence of salinity is present in the watershed, but no salt crissts cbserved in or near the stream D?-B
Minor evidenice of salts in or near the stream. Plant civersity may be reduced or dominated by salt

tolerant species [:]4-6

falt crusts common in or near the stream or on stream barks. Vegetation may be severely reduced due

to salt 1-3
]

Comments:

14. Water odor

None |1%-]10-12
Slight | |78
Moderate | |46
Strong L |13
Describe odor:
Sewage:
Petroleum:
Chemical:
Natural:
Other:

Comments:
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Ne apparent loss ( irrigation return flow may be supplementing base flow)
Water loss notice

e, however flows are adequate to support aguatic organisms
ic organisms, but habitat, especially riffles, is drastically reduced
hannel may be dry or flow low enough to preclude or severely impair aquatic organisms

Flow supports aq

-Are irrigation diversicon or return structures present?
Comments:

16. Amount of fish cover (Relative % of reach with some type of fish cover)

Extensive (> 50%)

1012
Mederate (25-50%) 7-9
Sparse (< 25%) 4-8

Absent or "choking” vegetation only 13
Fish cover types--(P) present, (C) commen, (A) abundant, (N) none
Undercut banks: £
anging vegetation: A
Deep pools: F
sgs/Woody Debris: A
Boulders: (.
Rootwads: ([
\quatic Vegetation: [
Cther:

Additicnal
Comments:

JTAL MAXIMUM COMPARED TO MAXIMUM POSSIBLE: - i
%TOTAL: TaE = 0ctan ‘
D28 = MmaXinmunn
87-100% impaired; Fully supportiig 0 — D
086 F ugﬁwg%ﬂt_m ate \é {:,‘ A g /O

717%" artially supporting
£8-70%=Moderate impeirment; Partially supporting

0-54%=Severe impairment; Nen-supperting

or impairme

TCTAL MAXIMUM COMPARED TO REFERENCE STREAM:
Total Value: Neote: Data should be compared to reference condition,.

Feference Stream Value:

|Enter value of reference stream in order to compare results from stream
_— e

being assessed.

l:]> 75%=Fully supporting

50-T5%=Partially supporting
s < 50%=Non-supporting
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_Vaterbody

TOTAL DISCHARG

Tate: ,-7?5 Q—'i_ﬂ_é’)g

fex

Oa

Site Visit Code:

Site: ﬂ/* fro () “"’;’"f@sz‘Q

Fersonnel:

hod
=4 S (et

-

(‘}\\5;"‘

0. 26¢

Q. 6&f¢
0, 30948
0, 090z2¢
S Lo 2, 0. 2427
325 | H. 5 | p.y5 | i (Zpc | . osokas
280 | £, 55 | .4 Ll RSt L Q. l42¢
.75 | 20 | 2. p¥ i Ovlc o156
i 6"»»,‘5;5'-; /.01 0.3 O S7p 2
?rgl:' rik -T:;; torrafk lh;-bdnk Gi Y eZ8 f"dgsf. & C’ﬁéif
Becin mezsthements from tthelen bank (cetermineTeft bank while looking downstream). 0 ]

Initial point is ofien the ¢
If thig is the
measurzble velocity.

€ reading of the waterline & has no depth or velocity 1o measure.
2 Yy

case, the first mezsurement is made at the first peint where there is zdequate depth (at least 0.2 #t) and

The velue for the "Distance from initizl point® field is not necessz rily the tzpe reading. Meke sure it is reflective of the true
distance from the bank.

If there is 2 sharp drop
Te do so, you must ins
the first measurement).

in weter leve! neg

erl & "dummy" value in the first "distance” blank.

1 the bank, you must tcmpemete for the dischzroe that is eccurring near the bank,
his value should be equal to the second value (i.e.

"t peints where there is stegnant water or backflow effects, Begin and end mezsurements st the edge of where posmve fiow

1 be measured.
«~&c depths on wadin

g rod ignering the “pile-up” effect of water on the rod.

“Velocit ly is measured at six-tenths depth from the water surface by moving the probe support ¢ that the foot indicator marks
25 to 20 cross-sections are adequate to reduce the level of error.

Sections sheuld be spaced so none contain more than 10% of the flow. Ideal measurements have less than 5% in a section.

_h-df’a‘c k_zE”G;é

!G*SC{;
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Miscellaneous Documents

R s ENVIRONMENTAL LABORATORY

Department of Public Health and Humari Sémces e

Cogswall Bmldmg, Rm B219, 1400 Broadway, PO BOX 4369, Helena MT 59604 Phone 444-2642
' _-RESULTS OF CHEMICAL ANALYSIS-

ROSIE SADA

DEQ PPAD
PHOENIX BUILDING

HELENA MT 58620

Lab#: C0208-3344
Sample ID: 02-C202-W SKLAND CRK / DEQ PPAD

AvavTE ] ResuLs [unirs

Acct# WTMDL101
PWSID #:
Report Date: 10/24/2002

Collected:  08/23/2002
14:06
ROSIE SADA

Time:
By:

meTHoD | DATE [anaLvsT |

Nitrate plus Nitrite as N 0.02 mg/L
Total Kjeldahl Nitrogen < 010 mg/L
Total Phosphorous < 0.001 mg/L
Chloride < 100 magiL
Sulfate 57.4 mgiL
e < 00m ma/L
ninum 0.010 mgiL
ATrsenic < 0.001 mg/L
Barium 0.081 ma/L
Beryllium < 0.001 mgiL
Cadmium < 0.0001 magil
Copper 0.001 mgiL
Iron 0.01 mgil
Manganese < 0.005 mgiL
Mickel < 0.01 mgiL
Lead < 0.001 mg/L
Antimony < 0.001 mgil
Selenium < 0.002 mgiL
Thallium < 0.001 mgiL
Zine < 0.005 mg/L
Potassium 0.500 magiL
Calcium 46.8 mag/l
Magnesium 8.10 ma/L
Sodium 2.20 mgiL
Sodium Adsorption Ratio 0.1 (Ratio)
Total Hardness as CaCO3 150 mgiL
Hardness, Grains / Gallon 8.80 grigal
Cation Milliequivalent an meq/L
Anion Milliequivalent 2.98 meg/L
Chromium < 0.001 magllL
alinity in Water 88.0 mg/L
rbonate as CaCO3 88.0 mg/L
~rotal Dissolved Solids at 180 deg. C 176 ma/L

Approved by: ¢ w

FLAGS: =< = less-than
> = greater-than
= holding time exceeded

EPA 353.2
EPA 351.1
EPA 3654
EPA 3000
EPA 300.0
EPA 2003
EPA 200.7
EPA 200.9
EPA 200.7
EPA 200.9
EPA 200.9
EPA 200.7
EPA 2007
EPA 200.7
EPA 200.7
EPA 200.9
EPA 200.9
EPA 200.9
EPA 2009
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
SM 1050 A
SM 1050 A
EPA 200.9
EPA 310.2
EPA 310

EPA 160.1

H = above EPA limit for drinking water

09/05/02
08/08/02
09/12/02
08/03/02
09/03/02
09/30/02
09r23102
09/24/02
08/23/02
08/23/02
10/01/02
09/23/02
09/23/02
08/23/02
098/23/02
09/30/02
08/25/02
09/30/02
09/30/02
og/2afaz
08/05/02
08/05/02
089/05/02
08/05/02
08/05/02
09/05/02
08/05/02
08/11/02
ag/M11/02
09/23/02
08/03/02
08/03/02
09/04/02

crs
crs
crs
crs
crs
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal

gal
if
if
if
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Depar‘tment of Public Health and F Human_S_emces

ENVIRONMENTAL LABORATORY
Cogswell Bmldmg, Rm B219, 1400 Broadway, PO BOX 4369, Helena MT 59604 Phone 444-2642

e -RESULTS OF CHEMICAL ANALYSIS -

ROSIESADA Acct# WTMDL101
DEQ PPAD X
PHOENIX BUILDING VD =
HELENA MT 59620 Report Date: 10/24/2002
Collected: 08/23/2002
Time: 14:06
Lab#: C0208-3344 By: ROSIE SADA

Sample ID: 02-C202-W SKLAND CRK / DEQ PPAD

esuuts [us Jfuervon | pare Javatvst |

Total Suspended Solids at 105 deg. C <= 1.00 mg/L SM 2540-D 09/04/02

Total Recoverable Metals Digestion completed EPA 200.2 09/18/02 gal
Area of Rocks .045 mz2 EPA CLPH 10/11/02 JC
Chlorophyll A 65.9 mg/m2 EPA CLPH 10/11/02 Jc

Approved by: %

FLAGS: < = less-than H = above EPA limit for drinking water
> = greater-than

* = holding time exceeded
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Sample | Reco i o

rate+Nitrite 0209-3342 5 .02 02049-3342 103.0% =0.01 ERA POT4 778 107% 7.00-8.36
Ijeldalld Nitrogen 0209-3345 01 <01 CO209-3346 107.0% ={0.10 ERAPOT4 168 171 102% 1.51-1.84
Taotal Phosphoro 0209-3342 <0.001 =0.001 0209-3343 1082.0% =0.001 ERA POT4 0.078 00773 99% 0.0706-0,0862
Chleride 0200-3343 <10 0209-3343 100.0% <0.02 ERA98] #8521 579 5.907 102% 5.21-637
Sulfate 0209-3343 2.56 2.95 01209-3343 99.0% <0.05 ERA98] £821 152 15.638 103% 13.68-16.72
Tatal Suspended Solids at 105 deg. C 0209-3343 <10 <1.0 <1.0
Silver 0209-3343 < (.001 =0.001 020%-3343 94.7% =0.001 ERA 3438 0.0569 0.0532 93.5% 0.049 - 0,0644
Alwminum 02049-3343 n.01 .01 0209-3343 98.9% 0.0l WS-63 1.08 1.14 105.6% .973 - 1.180
Arsenic 0209-3343 = 0.001 = 0,001 0209-3343 101.7% < 0.001 ERA 3438 0.112 0.1130 100.9% 0089 - 0,134
Barium 0209-3343 (IR 0.112 0205-3343 109.3% =003 WS-65 0.807 07970 98.2% 0.686-0928
Beryllium 0209-3343 <{.001 = 0.001 0209-3343 97.3% <0001 WS-65 0.00643 0.0065 101.1% 0.00547 - 0,00739
Cadiminm N209-3427 = 0.0001 < 00001 0205-3427 101.1% < 00001 ERA 3438 00206 00194 94.2% 00165 -0.0247
Chrombmn 0209-3343 < 0.001 = 0001 0209-3343 97,5% = .00l WS-65 0.106 01070 1010.9% 0,0901 -0.122
Copper 0209-3343 0.001 0.001 0209-3343 95.4% <0.001 ERA 3438 0.206 0.2050 99.5% 0.185-0.227
Iron 0209-3343 =001 =0.01 0209-3343 98.3% <0.01 WS-65 0.409 0.4060 90.3% 0.374 - 0.446
Manganese 0209-3343 =< 0,005 = 0003 02059-3343 97.1% < (.005 WS-65 0,208 02060 099.0% 0.193-0.219
Nickel 0209-3343 <00l <001 0205-3343 97.1% < (.01 WS-63 0.433 0.4240 97.9% 0,368 - 0,498
Lewmd 0209-3427 =0.001 =<0.001 0204-3427 100. 7% <0001 ERA 3438 00519 00430 97.5% 0.0363 - 0.0675
Antimony 0209-3427 < 0,001 = 0.001 0209-3427 103.5% =0.001 WS-G5 0.0423 0.0440 104.0% 0.02%96 - 0.0550
Selenium 0209-3427 =0.002 = 0.002 0208-3427 108.9% = 0.002 ERA 3438 0.0236 00248 105.1% N.O1ED -0.0283
Thall (1209-3343 = 0.001 = 0.001 0209-3343 102.5% = 0.001 WS-65 0,007 0.0070 94.2% (.0052 - 0.00966
Zinc 0209-3343 <0005 = 0.0035 01209-3343 94 4% < 0.005 ERA 3438 0.70% 103.5% 0.600 - 0.830
Calcium 01209-3343 24.4 243 0209-3343 100.1% <0.10 A 530 101.0 99.0% 90.9- 111
Mapnesium 0209-3343 7.90 790 0209-3343 101.6% <0.10 ERA 530 65.2 97.7% 58.0-72.4
Pot: 020%-3343 0.30 030 O209-3343 107.1% < 0,20 ERA 530 671 99 4% 61.1-73.1
Sodiw 1209-3343 0.50 0.90 0209-3343 98 4% <0.20 ERA 530 114 98.2% 100 - 128
Chiorophiyll A C0208-3342 | 135 mg/m2 | 13.0 mg/m2 0 mg/m2
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Habitat Access- There are no man made barriers in this watershed. FA

Embeddedness- The Flathead National Forest does not measure embeddedness. Best professional
Judgement is that it is FAR

Large Woody Debris- The 1981 survey indicated that debris was low. This is due to the influence of
Highway 2. LWD will increase in Skyland Creek. FAR

Pool Frequency- The 1981 survey determined that the highest pool habitat was 10% in reach 2. FAR

Large Pools- The 1981 survey used a pool classification system to indicate the value of the pool as fish
habitat based upon size, depth and cover. Class I or II pools were 90% in the 1981 survey in reach 2.
Large pools were limited in the remaining reaches. Therefore, pool quality would be poor. FAR

Off Channel Habitats- Off channel habitats are limited. FAR

Refugia- This area would not be considered as a refugia due to brook trout inhabitance and habitat is
limited due to the influence of Highway 2. FAR

Wetted Width/Max. Depth Ratio- The average width/depth ratio is not available. A walk through of the
stream suggests FAR

Streambank Stability- Stability in 1981 was good but there appears to be numerous slumps along the .
creek that are visible from the highway. The R-1 Stream Channel Stability Ratings for Skyland Creek
completed between 1980 to 1987 were 47 to 98. The R-1 Stream Channel Stability Ratings for the 2nd
tributary of Skyland Creek completed between 1980 and 1987 were 56 to 107. The R-1 Stream o
Channel Stability Ratings for the West Fork of Skyland Creek completed between 1980 and 1987 were
44 to 111. The R-1 Stream Channel Stability Ratings for Bear Creek completed between 1979 and 1981
were 55 to 104, All of these ratings range between a good condition (39-76) and a fair condition (77-
114). The lower portions of Bear Creek have extensive areas of unstable streambanks caused by erosion
during the 1964 Flood. Stability will decrease in both forks of Skyland Creek due to vegetation loss.
FUR

Floodplain Connectivity- The stream does not have access to its floodplain. The stream is very diverse
with numerous channel types. FAR

Peak Flow- There are visual indicators of streambank erosion in the Skyland Creek. With the amount
of road construction and past harvest activities some increases in peak flow would be expected. Water
yield will increase significantly after the fire due to vegetation loss. FUR :

Drainage Network- There are areas of roads and skid trails that intercept near surface groundwater

during the spring snow melt period. These areas effectively extend the channel network. FAR

Road Density and Location- There are 35 miles of road in Bear Creek with a density of 0.6 mi/mi®. The
highway infringes on the streams meander pattern. FAR
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Disturbance History- High intensity harvest older than 20 years has occurred on 734 acres and 288 acres =
less than 20 years. Low intensity harvest older than 20 years has occurred on zero acres and 287 acres
less than 20 years. FA

Riparian Conservation Areas- The riparian area along Bear Creek and patts of Skyland Creek has been
severely compromised due to the highway and road. This has most likely increased water temperatures
and has reduced the amount of large woody debris. FAR

Disturbance Regime- There was a 282 acre fire in Giefer Creek in 1987 and an 8,000 acre Challenge
Creek fire in 1998 that burned hot throughout both forks of Skyland Creek. FA

Integration of Species and Habitat Conditions- Brook trout are present and the bull trout population is
depressed due to changes in Flathead Lake. Habitat in Skyland Creek is good but somewhat limited in
Bear Creck. FUR

Granite Creek (1402)

Granite Creek is a 4th order tributary to the Middle Fork. The lower half of the creek is in the

wilderness. Bull trout spawn just below the wilderness boundary to below Dodge Creek. Bull trout

juveniles are occasionally collected in Challenge Creek but numbers appear to be increasing. No bull

trout have been found in Dodge Creek. Granite Creek goes subsurface just downstream of the

confluence of Dodge and Challenge creeks which prohibits any spawning further upstream into these —
two creeks. Most rearing occurs in Granite Creek.

Subpopulation Size- Redd counts are conducted annually and have ranged from a low of 4 in 1996 to a
high of 47 in 1984 (see redd count Table above).

e AN * ’]

; P v WSSl :

Juvenile bull trout populations in C}lnltnenge Creek. ]

[ <ear] T o817 [ [1982] [ [1985] [ {1986] | 8] ] [to8s] ] [rowo] ] T19507 [ [roou] | [io02] | Tio9a | Juoou] T [5o05] [1997] |

The increase in juveniles in 1995 and 1997 is hard to explain. It's possible that for some reason fish
moved up from Granite Creek to rear. No dead fish were observed in Challenge Creek after the fire,
however 39 dead cutthroat trout were found in Dodge Creek on September 24, 1998. A population
estimate the next week in Dodge Creek was 45 trout/100m which is similar to other population estimates
in Dodge Creek.

This subpopulation is functioning at unacceptable risk since its dependent on Flathead Lake bull trout.
FUR

Growth and Survival- This subpopulation is most likely in decline and will not improve until measures
are taken to alleviate the changes in Flathead Lake. This subpopulation is functioning at unacceptable
risk. FUR
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Life History Diversity and Isolation- The migratory form is present albeit in depressed numbers. No
resident forms are known to exist. Recolonization is unlikely if the migratory form is lost. This
subpopulation is functioning at risk. FAR

Persistence and genetic Integrity- No introgression of bull trout has been documented. The potential for
hybridization is non-existent given that brook trout are not present in the watershed. Evidence suggests
that there is substantial genetic divergence among bull trout populations from different sub-basins in the
Flathead (Kanda et al. 1994). The amount of genetic divergence among populations within sub-basins is
smaller which suggests that there is some gene flow among subpopulations. Competition/predation is
occurting with lake trout in Flathead Lake and all 12 members on a panel of fishery experts responded
that there is a greater than 70% probability that this interaction is preventing a recovery goal maintaining
1980's bull trout populations for at least 15 years ( McIntyre 1998). Therefore, the probability of this
population persisting is low and is functioning at risk. FAR

Temperature- There were 145 incidental temperature measurements associated with water quality
monitoring procedures between 1980 to 1995 on Dodge Creek. The maximum water temperature
recorded was 13.0° C. There were 149 incidental temperaturé measurements associated with water
quality monitoring procedures between 1980 to 1995 on Challenge Creek. The maximum water
temperature recorded was 12.8° C. Challenge Creek and Dodge Creek were 13° C on September 24 in
the late afternoon. Temperature may increase in Dodge Creek due to the fire but is doubtful
temperatures will increase in Challenge Creek. FA

-~ Sediment- The Flathead National Forest adopted Flathead Basin Commission recommendations for
sediment in 1992 through Implementation Note #10. In short, streams that have greater than 35% fines
(<6.4mm) are considered threatened while streams with greater than 40% fines are considered impaired.
McNeil core samples have been taken in Granite Creek since 1982. Sediment will increase significantly
in Dodge Creek but very little in Challenge Creek. It is difficult to determine what the effect will be on
Granite Creek, but it is anticipated that levels will increase. FAR

Chemical Contamination/Nutrients- There are no concerns with chemical contamination. Both Granite
and Challenge creeks are on the State's 303(d) list of impaired water bodies with aquatic life support
(cold water fishery - trout) the probable impaired use. And the probable cause being siltation , or habitat
alterations, with the probable source being silviculture practices, and natural sources in Granite Creek.
FUR

Habitat Access- There are no man made barriers in this watershed. FA

Embeddedness- The Flathead National Forest does not measure embeddedness. Best professional
judgement is that it is FAR.

Large Woody Debris- The 1981 survey indicated that debris was moderate. Most riparian zones are
intact. The fire will contribute increasing amounts of LWD in Challenge and Dodge creeks. FA

Pool Frequency- The 1981 survey determined that pool habitat ranged from 4 to 15%. FAR
Large Pools- The 1981 survey used a pool classification system to indicate the value of the pool as fish

habitat based upon size, depth and cover. Class I or II pools were zero to 67% in the 1981 survey.
Overall, pool quality was poor. FAR
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Off Channel Habitats- Off channel habitats are available throughout Granite Creek. FA

Refugia- There is a lot of available habitat in this system that is connected to the Middle Fork and there
are no exotic species in the drainage. FA :

Wetted Width/Max. Depth Ratio- The average width/depth ratio is not available. Best professional
judgement suggests FAR due to the lack of pools and bedload in Dodge Creek.

Streambank Stability- The R-1 Stream Channel Stability Ratings for Granite Creek completed between
1980 were 95 to 102. The R-1 Stream Channel Stability Ratings for Challenge Creek completed
between 1980 and 1987 were 62 to 102. The R-1 Stream Channel Stability Ratings for Dodge Creek
completed between 1980 to 1987 were 74 to 100. All of these ratings between a good condition (39-76)
and a fair condition (77-114). There are several areas in Challenge, Dodge, and Granite Creek where
streambanks are unstable and slumping into the creeks. Stability should decrease significantly in Dodge
Creek but is not expected to change much in the other streams. FAR

Floodplain Connectivity- The stream has access to its floodplain. FA

Peak Flow- The water yield increase was modeled for the basin in 1991 using the H20Y model. That
model predicted a 7.5% annual water yield increase due to the roading and harvest activities. There are
visual indicators of bedload movement in several reaches of this stream system. Water yield will
increase significantly due to vegetation loss after the fire. FUR

Drainage Network- There are areas of roads and skid trails that intercept near surface groundwater
during the spring snow melt period. These areas effectively extend the channel network. FAR

Road Density and Location- There are 20 miles of road in Granite Creek with a density of 0.7. The roads
are not in the stream bottom. FA

Disturbance History- High intensity harvest older than 20 years has occurred on 1,124 acres and 181
acres less than 20 years. Low intensity harvest older than 20 years has occurred on 156 acres and 1,803
acres less than 20 years. Upper Granite Creek and Challenge Creek has had a fair amount of harvest on
what is considered the most sensitive soils on the Forest. FAR

Riparian Conservation Areas- The riparian area for the most part is intact although there is a lot of
blowdown along the stream. FA

Disturbance Regime- The 1998 Challenge Fire burned hot in Dodge Creek throughout 90% of the
drainage while only a small portion of Challenge Creek burned. FA

Integration of Species and Habitat Conditions- Granite Creek and its tributaries provide good habitat that
is connected but populations are depressed due to changes in Flathead Lake. FAR

Morrison Creek (1403)
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Pebble Counts

Skyland
120%
100% -
80% -
'r_‘E 60% -
£
[&]
40% -
20% ;2
0% < T T T T T T T T T T T T T T T T
<1 2-4 6 - 12-16 22-32 45 - 64 90-128 180-256 362-512 1024 -
2048
Particle Size (mm)
SUBSTRATE DEQ/MDM Skyland
Particle Category size (mm) Count % of Total Cum. Total
Silt / Clay <1 0.00% 0.00%
Sand 1-2 6 5.71% 5.71%
Very Fine 21 2-a4 0.00% 5.71%
Fine W4l 4-6 0.00% 5.71%
Fine S| 6-8 0.00% 5.71%
Medium Ol 8-12 0.00% 5.71%
Medium 12 - 16 2 1.90% 7.62%)
Coarse 16 - 22 6 5.71% 13.33%
Coarse 22 -32 6 5.71% 19.05%
Very Coarse 32-45 8 7.62% 26.67%)
Very Coarse 45 - 64 8 7.62% 34.29%
Small @l 64-90 18 17.14% 51.43%
Small ol 90-128 24 22.86% 74.29%
Large &| 128-180 10 9.52% 83.81%
Large O| 180-256 8 7.62% 91.43%
Small @1 256 - 362 5 4.76% 96.19%
Small W1 362-512 1 0.95% 97.14%
Medium 5| 512 - 1024 1 0.95% 98.10%)
Large g 1024 - 2048 1 0.95% 99.05%
Bedrock > 2048 1 0.95% 100.00%
Total # Samples 105

C-307



Skyland Creek Historic Pfankuch Rating Comparison

UPPER BANKS

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Date Date Date Date Date Date Date
0.0-1.95 195-2.11 2.11-2.39 2.39-2.59 2.59-2.69 2.69-3.03 3.03-3.83
6-0Oct.1980 | 8-Oct.1980 | 8-Oct.1980 | 5-Nov.1980 | 5-Nov.1980 | 5-Nov.1980 | 5-Nov.1980
Landform slope 6 6 8 2 2 2 2
Mass wasting 9 6 6 3 3 3 9
Debris jam potential 6 6 4 8 4 8 4
Vegetat bank 9 7 6 3 3 3 3
protection
LOWER BANKS
Channel capacity 2 2 1 1 1 3 1
Bank rock content 4 4 2 6 4 3 4
Obstructions/flow
deflectors/sediment 4 4 2 8 2 6 4
traps
Cutting 8 10 8 12 12 8 16
Deposition 10 8 4 12 8 12 8
BOTTOM
Rock angularity 2 2 2 2 2 12 2
Brightness 3 2 2 2 2 2 1
Consolid or particle 4 4 2 4 4 6 4
pack
Bottom size
distribution / percent 8 8 4 12 8 12 8
stable materials
Scouring and 14 12 8 18 12 18 6
deposition
Clinging aquatic 2 3 2 2 1 2 1
vegetat
TOTALS 91 84 61 95 68 99 73

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

%981D pue|Ays
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Skyland Creek Historic Pfankuch Rating Comparison

UPPER Stream Stream Stream Stream Stream Stream Stream Stream
BANKS segment segment segment segment segment segment segment segment
Date Date Date Date Date Date Date Date

3.81-4.26 | Unknown 1.95-2.13 2.13-2.36 2.36-2.69 | 2.69-4.15 | 4.15-4.57 3.89-4.04
5Nov.80 25July 81 | 10Aug.87 | 10Aug.87 | 10Aug.87 | 10Aug.87 | 10Aug.87 300ct98

Landform 2 6 4 8 2 4 6 2

slope

Mass wasting 3 12 7 3 3 8 9 6

Debris jam 4 6 4 2 4 6 4 2

potential

Veg. bank 3 6 6 12 6 6 7 3

protection

LOWER

BANKS

Channel 2 2 2 1 3 2 2 2

capacity

Bank rock 6 6 4 2 6 6 6 6

content

Obstructions/f-

low 4 6 4 2 3 6 4 4

deflectors/sed.

traps

Cutting 8 14 10 4 6 9 6 8

Deposition 8 12 10 4 4 12 7 8

BOTTOM

Rock 2 2 2 2 2 2 2 2

angularity

Brightness 2 2 2 2 1 2 1 1

Consol / 6 4 4 4 4 4 4 4

particle pack

D xipuaddy
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UPPER Stream Stream Stream Stream Stream Stream Stream Stream
BANKS segment segment segment segment segment segment segment segment
Date Date Date Date Date Date Date Date

3.81-4.26 Unknown 1.95-2.13 2.13-2.36 2.36-2.69 2.69-4.15 4.15-4.57 3.89-4.04
S5Nov.80 25July 81 | 10Aug.87 | 10Aug.87 | 10Aug.87 | 10Aug.87 | 10Aug.87 300ct98

Bottom size

distribution / 8 8 8 8 4 8 8 8

percent stable

materials

Scouring/dep- 18 10 12 18 6 12 10 18

osition

Cling aquatic 2 2 1 1 1 1 2 2

vegetation

TOTALS 78 98 80 73 55 88 78 76

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

81.1 Average Pfankuch in main Skyland for 1980. One unknown reach in 1981 had 98 Pfankuch rating. 74.8 Average Pfankuch for
1987. One repeated reach in 1998 had 76 rating compared to 78 in 1980 and 88 in 1987.
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West Fork Skyland Creek Historic Pfankuch Rating Comparison
UPPER BANKS Str.segment | Str.segment | Str.segment | Str.segment | Str.segment | Str.segment | Str.segment
Date Date Date Date Date Date Date
0.0-0.55 0.55-0.88 0.88-1.0 1.0-1.15 1.15-1.63 1.63-2.15 0.0-0.86
9 Oct. 80 9 Oct. 80 6 Nov.80 6 Nov.80 6 Nov.80 6 Nov.80 12 Aug. 87
Landform slope 4 4 6 8 6 6 2
Mass wasting 6 4 3 3 12 9 6
Debris jam potential 4 4 8 6 8 6 2
Vegetat bank protection 7 6 6 9 6 9 3
LOWER BANKS
Channel capacity 3 2 4 1 1 1 2
Bank rock content 6 6 4 2 4 2 6
Obstructions/flow
deflectors/sediment traps 4 3 8 2 6 4 4
Cutting 12 8 8 4 16 8 8
Deposition 10 6 16 8 12 8 8
BOTTOM
Rock angularity 2 2 2 2 2 2 2
Brightness 3 2 2 2 2 2 2
Consolid or particle pack 4 4 6 2 4 2 4
Bottom size distribution /
percent stable materials 8 8 12 4 12 4 8
Scouring and deposition 12 12 18 6 18 6 12
Clinging aquatic vegetat 2 1 2 1 2 1 1
TOTALS 87 72 105 60 111 70 70

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

D xipuaddy
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Skyland Creek

Appendix C

West Fork Skyland Creek Historic Pfankuch Rating Comparison

UPPER BANKS

Str.segment

Str.segment

Date Date
0.86-1.17 1.17-1.58
12 Aug. 87 12 Aug. 87
Landform slope 8 6
Mass wasting 3 9
Debris jam potential 2 4
Vegetative bank protection 6 6
LOWER BANKS
Channel capacity 1 2
Bank rock content 2 6
Obstructions/flow
deflectors/sediment traps 2 3
Cutting 4 8
Deposition 8 8
BOTTOM
Rock angularity 1 1
Brightness 1 1
Consolidat or particle packing 4 4
Bottom size distribution /
percent stable materials 4 8
Scouring and deposition 6 6
Clinging aquatic vegetation 1 1
TOTALS 53 73

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

84.2 Average Pfankuch in West Fork Skyland in 1980. 65.3 Average repeat Pfankuch in 1987.
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Morrison Creek
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Appendix C

Morrison Creek

Site Visit Form

Place Site Visit 7

05-093F

Site Visit Form

STORET Project ID:_ 711D~ (O F

Lat/Long obtained by method other than GPS? Y [[] N [] If Y what method used? If by map what is the map scale?

Labe] Here ! (One Station per page) Trip ID: Tod%- ELTHD Date: ¢, x.\.u b _C(
Personnel: T_ dlau) [Hd
]
Waterbody __ (V) qd( S0\ County _lethpad HUC _ |70 100 F
StationID U p 3\ RSCD| Visit# Location  D“ (201, [ Pul y {0p }
Lat \,_m 15732 . Long 113 29030- Verified? (] By GPS Datum (Circle Onc): NAD 27 ) NAD83  WGS84

Samples Taken:

Sample ID/File Location:

Sample Collection Procedure

Water

Nutrients [ ] Metals [[] Commeons []

GRAB

Sediment

SED-1

Macroinvertebrate

Macroinvertebrate Habitat Asmt, [] 05-09 & 41

KICK HESS OTHER:

.ﬁmmagm.o_dvr%ﬁm

m..ﬁ:m:n Plant Form []

PERI-1  OTHER:-

Chlorophyll a

| Habitat Assessment

Stream Reach Asmt. [ ] Other[] '

OEﬁE-NO‘HﬁmWH _..

Purpose: [ M1/

Substrate

Pebble Count [ ] % Fines [ ]

Transect

Photographs

Field Notes

({0 | o

Other

Measurements:

Macroinvertebrate Kick Duration: |4/ ,
g L §

Kick Length (Ft.):

Q / Flow (cfs)

Est. []

Site Visit Comments:

Temp: (C)

4 ‘.__:.‘1..., Yo

pH:

SC: (mSfcm)

SCx 1000 =

pmho/cm

DO: (mg/L)

TUR: Clear [] Slight [] Turbid ["] Opaque []

Turbidity Comments:
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Appendix C

Morrison Creek

Ci-2am Name m:."r VSO

Creek

Flathead National Forest Documents

Substrate DEQ/MDM

Station 1D

Date®7/|5/03

o Visit Code

Personnal [/’1 Lgvg; s

Voo LuhiMeN

S

[

Febble Count

3 # of Samples

g

Size Category
Particle Catsgory {mm) Dot and Dash Count « - =3, B =10 Sum  |%ofTotal |cum. Total
Silt/Clay <1 S.l
Sand 12 ¢ l |
: I -
Very Fina 2.4 Is
==
Fine 4.5 1‘_ .
Fine 5-8 - ‘
Medium 8-12 L J .
: f tE
Medium 12-16 - N
[+
Coarse 16-22 E J I-_
Coarse 22-32 121 lL
‘wrt'zry Coarse %-: 37-45 E ® “ =
= -
m h—

Very Coarse 3 45.54 Jo E
Small 64-30 i 11
Small 90-128 EI K 1

R T
Large o 128-180 W -
="
= :
|
Large S| 180258 ul Lt
s e
Small 258-362 | ° E
a a |_J o
Small 362-512 T [« =
* a | =
Medium 512-1024 J. .
~ Largs 2| 1024-2048 r
= -
2 b |
Badrock = >2048 | L5
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Morrison Creek

Appendix C

Substrate DEQ/MDM

-

*eam Name mz"’ff}” &l j-"‘ Station 1D r?'\"-’,n-‘,q. ] & Data /' 4 3
2 Visit Code Personnel [, fR)sp 8.1 ,upent
[ Bebble Count
Size Catzqory
Particle Cat=gory (mm) Dot and Dash Couni = - =3, BI=10 Sum % of Total  |Cum. Taial
R EACE T BEACH 2 i
SilVClay <1 & /4 5] Iy |
L] a
Sand 1-2 L o
L &
Very Fine 2-4 & ¥
- E ]
Fine 46 B /
s 8 |a s
Fine 5-8 2 2 2
L B @
Madium 8-12 3 24 4
LI -
LB @
Mediurm 12-18 3
8 1!
LIS
Coarse 16-22 £
[\ !
Coarse 22-32 Nl = 49
1e N
S/ 2ry Coarse - 32-45 s i
>
> |
Very Coarse |5 45-64 I gl | E il
s | 3
Small 64-50 i Iﬁ W2
Small 90-128 - 5 iB {
as | o
e
Large - 128-180 |R
= @ I
a |
Large 2 180-256 ) :r‘l Fi
_Small Bgaden. U7 & 0 5
1 . )
Small 362-512 o S
A i 2L
Medium 512-1024 ;
» |
Largs 5| 1024-2048 |
~
i = |
Bedrack 3 >2043 |
i

%l # of Samples

i Jalt)

o

PN

|
(AEORMATION |
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Morrison Creek

Appendix C

,.U... 3«\f \.\ .u \Em

FLATUEAD NATIONAL FOREST
RIEAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION

T vy ST

Fridew
(i tppusf R Lindndf| _T7-/5= 03
FIEEM RATEED J_ STABILITY INDICATORS BY CLASSES
UPPER BANK EXCELLENT GOOD FAIR POOR
i Landlorm slope Bank slope gradicnt <30% 2 Bank slope gradient 30-40% q Bank slope gradient 40-60% 6]  Bankslope gradient >60% | B
Mass wasling (exisling or potentinl) | No evidence of past or ony potentiol | 3 | Infrequent and/or very small, Mostly | 6 | Moderale frequency & size, wilth (9 | Frequen or large, causing sediment | 12
Tor fulure mass wasting into channel lealed over. Low future potential some raw spols eraded by waler dur- nearly yearlong or innninent danger
ing high MNows, of saine. |
Debris jon potential (Mootable objects) | Essentially absent from immediate | 2 | Present but mastly small twigs and { Peesent, volume and size are bath | 6 | Moderate to heavy amapnts, pre- | 8
chunnel nrea lignbs. increasing. dominantly larger sizes.
Vegelative bank proteclion 50%+ plant density. Vigor and vari- | 3 | 70-80% density, Fewer plant species | 6 || 50-70% density. Lower vigorand | 9 |<50% densily plus fewer specics and| @
ely suggests a deep, dense, soil bind- or lower vigor sugpgests a less dense slill fewer species form a somewhat less vigor indicale poor, disconfinu-
ing, raol mass, or deep rool mass. shallow and disconlinuous root nass. ous and shallow root mass.
LOWER BANKS
Channel capacity Ample for present plus somein- | 1 | Adequate. Overbank flows rare. W/DJ' 2 [Barely contains present peaks. Occas-| 3 | Inadequate. Overbank fMlows com- | 4
crenses. Peak [lows contained, WD ralio B-15. I~~| sional overbank Mloods. W/D ratio mon. W/ ralio >25
ratio <7. 15-25.
fiank rock content 65%+ with large, angulor boulders | 2 | 40-60%, mosily small boulders to 20-40%, with most in the 3-6" diom-| 6 | <20% rock fragments of gravel ]
12"+ nunerous. colibles 6-12", ﬂy eler clss. sizes, 13" or less, e
Obstructions/(low deflectors/sediment |Rocks and old logs fiomly embedded.| 2 | Some presenl, causing crosive cross | 4 | Moderlely frequent, moderately [ 6 (Frequent obstructions and deflectors| B
traps Flow pattem without cutting or depo- curtents and minor pool filling. Ob- unstalile obstructions and deflectors causc bank crosion yearlong. Sedi-
sition, Pools nod riflfles stable, struetions nnd deflectors newer and move witl high waler eousing bank ment braps Tull, channel migralion
less firm. eulting and filling of pools, orcurming.
Culling Litile or none evident. Infrequent mwl 4 |Same, inteomittenty ot outeueves and| 8 | Significant. Cuts 12-24" high. Root 12} Almost conlinuous cuts, some over | 16
ke less thin 6" high generally, consirictions. Raw banks may be up at overhangs and sloughing evident 24" high. Failure of overhangs fre-
; 1w 12", quent.
Deposition Little or no enlargement of chonnel o] 4 | Some new increase in bar formatlon, Mu Moderate deposition of new gravel | 12 [Extensive depasits of predominanily| 16
palnt bars, mastly [rom eoarse gravels, nnd conrse sand on old and some new line panticles. Accelernted bor devel-
. L bars. opment,
BOTTOM | :
Hock angularity Sharp edges and cornees, plane sur- | 1 [ Rounded comers and edges, surfnces wﬂur\xuoana ond edges well rounded in 2| 3 | Well rounded in all demensions, | 4
faces roughened, stuooth and flat, demensions, sutfaces smoolh,
Brighiness Surfaces dull, darkened, orstoined, | 1 [Mostly dull, but may have up to 35% | 2 | Mixed, 50-50% dull and bright,4/- | 3 | Predominately bright, >65% ex- w
penerally not bright., bright surfaes, 15T ie. 35-65%. posed of scoured surfaces.
Consclidation or penicle packing Assoried sizes lightly packed andfor | 2 | Moderately packed with some over- | 4 | Maostly a loose nssortment with saf W No packing evident. Lonse as- )
overlapping. lapping, apparent overlap. somm, easily moved, f
No change in sizes evident, Stable | 4 | Distribution shift slight. Stable mate-| 8 | Moderale change in sizes. Stable 'G Marked distribution change. Siable | 16
materials 8U-100%. rials 50-80%. matedals 20-50%. materials 0-20'%.
Scouring and deposition Less than 5% af the bottom affecled | 6 [5-30% nifected. Scour ot constrictions| 12 | 30-50% nffected. Depusits and seour | 18 | More than 50% of the bollomina | 24
by scouring and depasilion, and where grades steepen, Some al obstructions, constriclions and stale of Nux or change nenrly year-
depaosilion in pouls, bends. Some filling of pools. long,
Clinging nquatic vepelation Abundant, Growih largely moss-like,| | }Commion, Algal forms in low velocily] 2 |Present bul spoily, mostly in backwa-{ 3/ Perennial types scarce or ahsent. | 4
dark green, perennial, In swill waler and pool areas. Moss here teo ond ter areas. Seasonal blooms make Yellow-green, short term bloom
100 swiller waters. rocks slick, may be present.
COLUMN TOTALS 2 /L

Add the values in each column for a total reach score here. (E. S+ G._2{ +—_,.|u.u.\ P 1 = (12

Reach score of: Ammu_w.xnm:o:r uc-.“.__duﬁcoﬁr 77-114=

l
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Appendix C

Morrison Creek

g =
: FLATUEAD NATIONAL FOREST - R L e
- ﬂmMm\r 7 7 - STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION
¢ b \ Atorvisew QK N\\A.‘_\Ci% 2 n\\u{r&\i\mr\m 2=45 =03
.| __ITEM RATED | . STABILITY INDICATORS BY CLASSES
UPPER BANKS EXCELLENT GooD FAIR POOR
ahk Land{urm slope Bank slope gradient <30% 2 Bank slope gradient 30-40% 4 Bank slope gradient 40-60% LG Bank slope gradient >60% 8
Mass wasling (cxisling or potentiol) | Mo evidence of past or any potential | 3 | Infiequent and/or very small. Mostly | 6 | Moderate ftequency & size, with ._nwu Frequent or large, causing sediment| 12
’h far fulure mass wasting into channel ficaled over. Low future palentinl same raw spuls eraded by water dur- nearly yearlong or imminent dunger
ing high lows. of same.
Debris jam potential (floatable objects) Essenlially nhsent [rom immediate | 2 | Present but mastly small twigs and 4] D) Present, volume and size are both | 6 | Moderate lo heavy ainounis, pre- 3
chunnel area linbs. = increasing, daminantly larger sizes. P
R Vegelalive bank protection 90%+ plant density, Vigor ond vari- | 3 | 70-90% density. Fewer plant species | 6 | 50-70% density. Lower vigorand | 9 1<50% density plus fewer species andi T
# é ety suggesls a deep, dense, soil bind- or lower vipor suggests a less dense still fewer specics form a somewlial less vigor indicate poor, disconting-
___ing, rool mass. __or deep rogl mass. shallow ond discontinuous root mnss. ous ond shallow rool mass.
[ LOWER BANKS
! Channel capacity Ample for present plus some in- I |Adequate. Dverbank Nows rare. W/D| 2 [Barely contains present peaks. Onnmﬁ F~[ Tnadequate. Overbank flows com- | 4
crenses. Peak Nows contained. W/D ralio 8-15. sional overbank foods. W/D ratio == mon. W/D ratio »25
ralio <7, 15-235.
1 Nank rack conlent 63%+ with large, angular boulders | 2 -60%, mostly small boulders 1o__|_4_P20-40%, with most inthe 36" diam. | 6 | <20% rock fragments of gravel 8
12"+ nuinerous. cobbles 6-12". ) eler class. sizes, 1-]" or less. |
ObstrclionsiNow delectorsisediment | Rocks ond old logs firmly embedded.| 2 | Some present, causing erosive crosg’| 4 b Moderately lrequent, moderalely | 6 |Frequent obstructions and deflectors| 8
] Iraps Flow patiem withoul culling or depo- currents and minor poot filling, ObT"| unstable obstructions and defleciors cause hank crosion yearlong. Sedi-
sition. Pools and rifMes siable. structions and deflectors newer and move witll high water causing bank ment traps Tull, channel migralion
2 Jess firm. culling and (illing of pools. occurting. =R
Cutling Lillle or none evident, Infrequent raw| 4 |Some, intermittently at outeurves and| & | Significant. Cuts 12-24" high. Rog .._m.v»___aam conlinuous culs, some over | 16
E banks less thun 6" high generally. eonstriclions. Raw banks may be up mat overhangs and sloughing evident 24" high. Failure of overhangs [re-
i 1o 12", quenl,
20 Deposition Liltle or no enlargeiment of channel orf 4 | Seme new increase in bar formatign, | 8 PModerale deposition of new pravel |12 |Extensive depasits of predominantly| 16
point bars, mostly lrom coarse gravels. — and coarse sond on old and some new fine particles, Accelerated bor devel-
bars, opment,
BOTTOM
Hock angularity Sharp edges and corners, plane sur- | 1 | Rounded comers ond edpes, surfaceg] 2 fComers and erlges well rounded in 2] 3 | Well rounded in all de nensions, | 4
faces rouphencd. sinwoth ond (Tat, dueinensions. surfnces smouth.
Brightness Surfaces doll, tarkened, or stained, | 1 [Maosily dull, but may have up to 35%| 2 | Mixed, 50-50% dull and _iu_._.t,nru.ﬂ Predominately biight, >65% ex- | 4
gencrally not bright.. bright surlaces. : 15% ic. 35-65%. i posed or scoured surfaces.
Consolidation or particle packing Assaried sizes tightly packed andior | 2 | Moderately packed with some over- 4 | Mostly a loose nssortmenlt with =ﬁ\f..m... Mo packing evident. Lose as- B
overlapping. opparent overlop. = sortinmt, eosily moved. o |
Bottom size distribution and percent No change in sizes evident. Stable | 4 8 | Moderate change in sizes. Stablé._| rmW/mSEw_& distribution change. Stable | 16
stable materiuls malerials BO-100%, rials 50-80%. materials 20-50%. ] materials 0-20%.
Scouring and deposilion Less than 5% of the botloin alfected | 6 (3-30% affected. Scour al consirictions 12 30-50% nlfected. Deposits and scolit I_w More than 50% of the bollomina | 24
by scouring ond deposition. and where grades sieepen. Some at obstruclions, constrictions and | state of Mux or change nearly year-
deposilion in pools. bends. Some [illing of peols. — long.
Clinging nquatic vegelalion Abundant, Growih largely moss-like,| | [Common. Algal forins in low velocity| 2 |Present bul spotty, mostly in ann_mv..?uwnp Perennlal 1ypes scarce or ohsent. | 4
Uark green, perenninl. In swill water and pool areas, Moss here (oo and ter areas, Seasonal blooms make | Yellow-green, short term bloom
4 oo swiller waters. rocks slick. may be present.
COLUMMN TOTALS -
e P
\.nvw.w Add the values in each column for a total reach score here. (I. O +G. +F.) 2= 4P (2 =[0k)
\J!.\Y . ! — !
- Reach score of: <38=Excellent, 39-76=Good, 77-114=Fair, >115=Poor i

) ,u
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Hilgreison ek

7/15/03

FLATHEAD NATIONAL FOREST
STRIEEAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION

ke A T A o

ITEM RATED |

STABILITY INDICATORS BY CLASSES

UPPER BANKS EXCELLENT GooD FAIR POOR
Landfurin slope Bank slope gradient <30% 2 Bank slope gradient 30-40% a Bank slope gradicnt 40-60% [ Bank slope gradient >60% A
Mass wasling (existing or potentiol} | No evidence of past or ony polentiol |{3}| Infrequent andfor very sinall, Mostly | 6 | Moderale frequency & size, with [ 9 jFrequent or large, causing sediment | 12
fur Mutuire mass wasting inta channel healed over. Low future potentinl some raw spots eroded by water dur- neurly yearlong or nent Junger
ing high lows. of same. (0
Debris jum potential (Mloatable objects) Essentially absent from immediate | 2 | Present bul mosily small twigs and | 4 | Present, volume and size ore both (5| Moderate 1o heavy amoynis, pre- B
chunnel area 1bs. increasing, dominantly larger sizes.
Vepelative bank protection 90%+ plant density, Vigor ond vaori- | 3 |70-90% density. Fewer plont species @ 50-70% densily. Lower vigorand | 9 [<50% density plus fewer species and| 12
ely suggests a deep, dense, soil bind- or lower vigor suggests a less dense still fewer species form a somewhal less vigor indicate poor, disconting-
shallow ond discontinuaus rool mass. ous and shallow root miass.

ing, rool mass.

or decp rool mass.

LOWER BANKS
Channel eapacily Ample Tor present plus some in- | |Adequate. Overbank lows rre. WiD () [Barcly contains present penks. Oceas-| 3 Inadequate. Overbank flows com- | 4
crenses. Peak Mows conlained, W/D ratio 8-15. sional overbank MNoods. WiD ratio mon. W/D ratio »25
ratio <7, 15-25.
Tiank rock content 653%+ with large, angular boulders @ A0-60%, mostly small bouldersto | 4 120-40%, with most in the 3-6° diam-| & | <20% rack fragmenls of gravel B
12"+ numceous. cobbiles 6-12" eler closs. sizes, |-17 or less. o
ObstrclionsiNaw dellectors/sediment | Rocks ond old logs firmly embedded.{ 2 | Some prescat, causing erosive cross @ Moderately frequent, moderalely | 6 |Frequent obsiruetions anil deflectors| B
Iraps Flaw pattern withoul culling or depo- currents and minor pool filling. Ob- unstable obstructions and deflectors cause bank crosion yearlong. Sedi-
sition, I'ools nnd riflles stable, structions and deflectors newer and mave wilh high waler causing bank ment traps full, channel migration
less [irm. cutling ond [illing of pouls, occurring.
Cutling Lillle ar none evident, Infrequent raw| 4 |Some, intermiltently at outcurves and @ Significant. Cuts 12-24" high. Root | 12 | Alnos{ continuous culs, some over 16
banks less than 6" high generally. consiriclions, Raw banks may be up nat overhangs and sloughing evident 24" high. Failure of overhangs fre-
i o 127, uenl,
Deposition Litlle or no enlargement of channel or| Q Somme new increase in bar formation, | B | Moderate deposition of new gravel | 12 Exlensive deposils of predominantly| 16
point bars. mostly from coarse gravels, and coarse sand on old and soine new|  [fine particles. Accelerated bar devel:
bars, opiment,
BOTTOM
Hock nngularity Sharp edges and corners, plane sur- h.w Rounded comers and edges, surfaces| 2 | Comers and edges well rounded in 2] 3 | Well rounded in all demensions, | 4
[aces rwughened. simwoth and Mat, demensions., surlnces smooth.
Brightness Surfares dull, darkened, or stoined, | 1 | Mosily dull, but may have up lo uuﬂ.% Mixed, 50-50% dull and hright 4= | 3 | Predominately bright, >65% ex- 4
generally not bright., biright surlaces. | 15T ie, 35-65%. posed or sconred surfaces. L)
Consolidation or particle packing Assorted sizes lightly packed andfor @ Maoderately packed with some over- Mosltly a Ioose assortnent withnio | 6 | No packing evideat. Loose as- B
overlapping. Inpping, arent overlap, sortmmt, easily moved.
Boltom size distribution and pereent Mo change in sizes evident. Stable | 4 |Distribution shif slight. Stable mate- @ Moderate change in sizes, Stable | 12| Marked distribution change. Stable | 1
stuble materials materials BU-100%. rials 50-80%, malerials 20-50%. inaterials 0-20%.
Scouring and deposilion Less thon % of the botlom affected @ 5730% alfecied. Seour ol constrictions 12 |30-50% affected. Deposits and scour| 18| More than 50% of the bottomina | 24
by scouring and deposilion. and where grades sleepen, Some at obstructions, cunstriclions and stale of flux or change nearly year-
deposition in pouls. bends. Same filling of pools. long.
Clinging nquatic vegetation Abundant. Growih largely moss-like,| 1 [Common. Algal form law velocity Q Present but spolty, mostly in backwa-| 3 Perennial types scarce or ahsenl.
dark green, perennial. In swill waler and piool areas. Moss here too and ter arens. Sensonal blooms make Yellow-green, shon term bloom
100 swiller walers. rocks slick. may be present.

COLUMN TOTALS

g

Add the values in each column for a total reach score here. (E. 19 +G.3b +F._( +P._0 =

.. _

(A
i 1

X P /
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Appendix C

w,__..,._.,, X B 3
i PRGN L T FLATHEAD NATIONAL FOREST i e
P -y S g - - AR - 4 M g ay - g
e jaide STREAM REACH INVENTORY AND CHANNEL STABILITY EVALUATION ik et
ITEM RATED _ STABILITY INDICATORS BY CLASSES __
UPPPER DANKS EXCELLENT GOOD FAIR POOR _.
Landloem slope Dank slope gradient <30% (23] Bank slope gradicnt 30-40% Bank slope gradient 40-60% 6 Dank slope gradient >60% 8|
Mass wasting (existing or polentiol) | No evidence of past or any potential | 3 | Infrequent andfor very smnll. Mostly | 6 Moderate frequency & size, with _?nv Fregquent or large, causing sediment | 12
Tor Miture mass wasting into channel liealed over. Low future polential some row spols eroded by water dur- ncarly yearlong or imminent dunger
ing high Mows. of sane. [
Debris jam potential {(oatable ohjects) Essentially absent from immediate | 2 | Present bul mastly small twigs and Prosent, volume and size ore both | 6 | Mederale 1o heavy amounts, pre- | 8
chunnel nrea limbs. increasing. dominantly larger sizes.
Vegelative bank protection 90%+ plont density, Vigor and vari- | 3 | 70-90% density. Fewer plant speeies ,mm@ 50-70% density. Lower vigorand | 9 [<50% density plus fewer species and 12
ety suggests ndeep, dense, soil bind- or lower vipor suggests a less dense | | still fewer species form a sumewlat less vigor indicale poor, discontinu-
ing, rool mass. or deep rool mass. shallow and disconlinuous root mass. ous and shallow root mass.
LOWER BANKS
I Channel capacity Anple for present plus some in- _ 1 |Adequate. Overbank Nows rare. W/D @ Barely contains present peaks, Oceas:| 3 | Inadequate. Overhank flows com- | 4
crenses. Peak llows contained. W/D ratio B-15. sional overbank MNoods. W/D ralio mon. WD ratio »25
ratio <7, = 15-25.
Nank rack cantent 657+ with large, angular boulders | 2 | 40-60%, mostly small boulders to {4 1 20-40%, with mos! in the 3-6" diam-| 6 | <20% rock fragmenls of gravel | 8
12"+ numncrous. cobibles 6-127, 5 eler closs. sizes, 1-3" or less, e
Obsirctions/Mow dellectors/sediment | Rocks and old logs fimly embedded Some presenl, causing crosive cross | 4 | Modesately frequent, moderately | 6 [Frequent abstructions and defleciors| B
traps Flow pattern withoul culling or depo- currents and minor pool filling. Ob- unstable obstructions and deflectors cause bank erosion yearlong. Sedi-
sition, Pools and rillles siable, structions and deflectors newer and move with high waler cousing bank ment traps full, channel migration
less firm. cutting and filling of pools. " oceurring,
Cutling Litlle or none evident, Infrequent raw| 4 |Some, intecmitiently at outeurves ond| 8 Significanl, Culs 12-24" high. Root e Almosl continuous cuts, some over | 16
hanks less thon 6" high genernlly. consirictions, Raw hanks may be up nat overhangs and sloughing evident 24" high. Fnilure of overhangs [re-
E lo 12", quent,
Deposition {itlle or no enlargement of channel oif 4 | Some new incrense in bar formation, mmw Moderale deposition of new gravel | 12 [Exiensive deposits of predominantly| 16

point bars.

mostly from coarse gravels.

bars.

and coarse sand on old and seine ..__"c\F

fine particles. Accelerated bar devel-
opment,

BOTTOM

Hock angularity

Sharp edges and corners, plane sur-
Tuces rouphencd.

Rounded comers and edges, surfaces
smnotl and flat.

Comers ond eilges well rounded in2] 3

Well rounded in nll demensions, | 4
surlaces smooll,

2
] dumensions.
24

by seouring and deposition,

and where grodes sieepen. Some
deposilion in povls,

at obstructions, consiriclions and
bends. Some filling of pools,

Brighiness # Surfaces dull, dlarkened, or stained, | 1 |Mosily dull, but may have up to 35% Mixed, 50-50% dull and bright,+/- | 3 | Predominately brigh L >h5%hex- | 4
gencrally not bright.. briglt surfaces. 15T ie. 35-65%. pused or scoured surfaces.
Consclidation or panticle packing Assorted sizes lightly packed andior [ 2F| Moderately packed with some over- | 4 Masily a loose assoriment withno | 6 | No packing evident. Lonse as- 8
overlapping. lapping. — opparcol overlap. sortinimt, easily moved.
Bottom size distribution and percent Ma change in sizes evident. Stable | 4 | Distribution shifi slight. Stable mate- [k 8%  Moderate change in sizes, Slable 12 | Marked distribution change. Stable | 16
stable materials malerials BU-100%. rials 50-80%, malerials 20-50%, inaterials 0-20%. el
Scouring and depo Less than 5% of the bottom affected | 6 |5-30% alfected. Scour at constrictions 30-50% alfecied. Depusils and scour | 18] More than 50% of the bottomina | 24

staie of Nua ar change nearly year-
long,

Clinging aguatic vegetalion

Morrison Creek

Abundant, Growih largely moss-like,
dark green, perenuinl. In swill water

Comman. Algal fonins in low velocit
and pool areas. Moss here loa and

i)

ter nreas. Seasonal blooms make

resent but spolty, mostly in backwa-| 3

Yellow- green, shor lerm bloom
may be present,

Perennial types scarce or nhsent. | 4

oo Q

swifler walers.

rocks slick,
N

|[COLUMN TOTALS

Add the values in each column for a total reach score here. (E._{ + G. B740.2( +P._0 = )
o

Reach score of: Aumuaxnn:m:r uc-..“”.onﬂﬁ.o..,_“ 77-114=Fair, >115=] or °

C-322




Appendix C Morrison Creek

Morrison Creek Above Bridge
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Morrison Creek

Appendix C

Pebble Counts

Wolman Pebble counts were also conducted at the Pfankuch reaches at the time of the field visit.

Cumulative %

120%
100%

80%
60%
40%
20%

0%

Morrison Above Bridge Pebble Counts
15 July 2003

VY ™ 00O al 2> a0 0 VAl a DD
’ (']/’ b(, b’%’%’z’%’%’z’%b(’q ’&,&lrﬁD ,{'b(o ,o)Nqu/q/Qb‘q/Qb‘
NNTAYDY R O RL DO OV c 7
RN Ay

Particle Size (mm)

—e— Reach A1 —=— Reach A2

C-324



Appendix C

Morrison Creek

SUBSTRATE DEQ/MDM

Date:

7/15/2003

Site Visit Code: Above bridge 1

Waterbody: Morrison Creek

STORET Station ID:

Personnel: L. Fried, R. Lindahl

PEBBLE COUNT

Particle Riffle (Other)
Row 1D Category Size (mm) Count Count |Characteristic Group: PEBL-CNT
100.00% | 0.00% | Sum |% of Total| Cum. Total

1 Silt / Clay <1 10 10 9.80% 9.80%
2 Sand 1-2 2 2 1.96% 11.76%
3 Very Fine 2-4 2 2 1.96% 13.73%
4 Fine 4-6 2 2 1.96% 15.69%
5 Fine 6-8 2 2 1.96% 17.65%
6 Medium g 8-12 3 3 2.94% 20.59%
7 Medium <>,: 12-16 3 3 2.94% 23.53%
8 Coarse % 16 - 22 3 3 2.94% 26.47%
9 Coarse 22-32 7 7 6.86% 33.33%
10 Very Coarse 32-45 6 6 5.88% 39.22%
11 Very Coarse 45 - 64 7 7 6.86% 46.08%
12 Small n 64 - 90 5 5 4.90% 50.98%
13 Small Ig 90 - 128 8 8 7.84% 58.82%
14 Large § 128 - 180 14 14 13.73% 72.55%
15 Large 180 - 256 12 12 11.76% 84.31%
16 Small 256 - 362 6 6 5.88% 90.20%
17 Small % 362 - 512 5 5 4.90% 95.10%
18 Medium g 512 - 1024 5 5 4.90% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 102 0 102 | 100.00%
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Appendix C

SUBSTRATE DEQ/MDM

Date: 7/15/2003

Site Visit Code:Above bridge 2

Waterbody: Morrison Creek

STORET Station ID:

Personnel: L. Fried, R. Lindahl

PEBBLE COUNT

Particle Riffle |(Other)
Row ID Category Size (mm) Count | Count | Characteristic Group: PEBL-CNT
100% | 0.00% [Sum| % of Total Cum. Total

1 Silt / Clay <1 11 11 10.28% 10.28%
2 Sand 1-2 2 2 1.87% 12.15%
3 Very Fine 2-4 1 1 0.93% 13.08%
4 Fine 4-6 1 1 0.93% 14.02%
5 Fine 6-8 2 2 1.87% 15.89%
6 Medium | 8-12 4 4 | 3.74% 19.63%
7 Medium | % 12-16 4 4 3.74% 23.36%
8 Coarse % 16 - 22 6 6 5.61% 28.97%
9 Coarse 22-32 10 10 9.35% 38.32%
10 Very Coarse 32-45 9 9 8.41% 46.73%
11 Very Coarse 45 - 64 10 10 9.35% 56.07%
12 Small 1) 64 - 90 12 12 11.21% 67.29%
13 Small § 90-128 8 8 7.48% 14.77%
14 Large § 128 - 180 11 11 10.28% 85.05%
15 Large 180 - 256 7 7 6.54% 91.59%
16 Small " 256 - 362 7 7 6.54% 98.13%
17 Small o 362 - 512 2 2 1.87% 100.00%
18 Medium % 512 - 1024 0 0.00% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 107 0 107 | 100.00%
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Morrison Creek Historic Pfankuch Rating Comparison

Stream Stream Stream Steam Stream Stream Stream
UPPER BANKS Segmentl.D. | Segmentl.D. | Segmentl.D. | Segmentl.D. | Segmentl.D. | Segmentl.D. | Segmentl.D.
Date Date Date Date Date Date Date
Morrison Morrison Morrison Morrison Morrison Morrison Morrison
1142 1143 1144 1145 1146 1147 1148
7 Sept.1980 | 7 Sept.1980 | 9 Sept. 1980 | 10 Sept. 80 | 12 Sept. 80 | 12 Sept. 80 13 Sept.81
Landform slope 8 6 6 4 2 2 6
Mass wasting 9 9 9 9 9 6 6
Debris jam potential 6 7 8 6 5 6 8
Vegetat bank 6 6 9 9 9 8 9
protection
LOWER BANKS
Channel capacity 2 2 2 2 2 2 2
Bank rock content 7 8 8 6 6 6 6
Obstructions/flow
deflectors/sediment 4 4 6 6 3 7 6
traps
Cutting 10 8 12 12 10 12 8
Deposition 8 8 8 8 8 12 10
BOTTOM
Rock angularity 2 2 2 2 2 2 2
Brightness 3 2 2 2 3 3 1
Consolidat particle 5 6 4 2 5 3 5
pack
Bottom size
distribution/ percent 10 12 8 8 6 10 10
stable materials
Scouring and 10 10 18 12 15 15 12
deposition
Clinging aquatic 3 3 3 3 3 2 2
vegetat
TOTALS 93 93 105 91 88 94 93

D Xlpuaddy
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Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor
94 Average Pfankuch for September 1980 ratings. 93 Single Pfankuch rating for 1981.

The next table compares the major tributaries of Morrison. Puzzle Creek is the drainage where historic timber management (clearcuts)
occurred and Lodgepole is the tributary entirely within wilderness designation.

3981) UOSIIION
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Puzzle and Lodgepole Historic Pfankuch Rating Comparison.

UPPER BANKS

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Str.segment

Date Date Date Date Date Date Date
Lodgepole Lodgepole Lodgepole Puzzle Puzzle Puzzle Puzzle
1155 1156 1157 1124 1126 1127 956
22 Aug.1980 20 Aug.1980 12 Sept.1981 7 Oct. 1980 7 Oct. 1980 7 Oct. 1980 7 Oct. 1980
Landform slope 2 4 2 2 2 4 4
Mass wasting 8 9 7 3 6 6 11
Debris jam potential 8 8 6 2 6 4 8
Vegetat bank protection 5 10 6 3 5 3 9
LOWER BANKS
Channel capacity 2 2 2 2 2 2 3
Bank rock content 7 5 6 2 4 2 6
Obstructions/flow
deflectors/sediment traps 4 6 6 4 4 2 6
Cutting 8 10 10 4 6 8 12
Deposition 8 8 12 8 12 8 14
BOTTOM
Rock angularity 2 3 2 2 2 1 2
Brightness 2 2 2 1 1 2 2
Consolidat/ particle packing
4 5 6 2 2 2 5

Bottom size distribution/
percent stable materials 12 10 12 8 8 4 12
Scouring and deposition 18 12 9 6 12 12 15
Clinging aquatic vegeta 2 3 2 2 2 1 4
TOTALS 92 97 90 51 74 61 113

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

94.5 Average Pfankuch rating for Lodgepole in August 1980 and 90 rating for one reach in September 1981.
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Puzzle Historic Pfankuch Rating Comparison continued with 2003 Morrison results.

UPPER BANKS Stream Stream Stream Stream Stream Stream Str.segment
Segment I.D Segmentl.D Segment 1.D Segment I.D Segment I.D Segment Date
Date Date Date Date Date Date
Puzzle Puzzle Puzzle Morrison Morrison Morrison Morrison
958 959 960 Above #1 Above #2 Below #1 Below #2
7 Oct. 1980 7 Oct. 1980 7 Oct. 1980 15 July 2003 15 July 2003 15 July 2003 15 July 2003
Landform slope 2 2 2 6 6 2 4
Mass wasting 3 9 6 9 9 9 3
Debris jam potential 2 6 6 4 4 4 6
Vegetat bank protection 3 9 5 12 12 6 6
LOWER BANKS
Channel capacity 2 3 2 3 2 2 2
Bank rock content 3 5 4 4 5 4 2
Obstructions/flow
deflectors/sediment traps 3 5 4 4 6 2 4
Cutting 4 12 8 12 12 12 4
Deposition 8 12 12 8 8 8 8
BOTTOM
Rock angularity 2 2 2 2 2 2 4
Brightness 1 3 1 3 4 2 1
Consolidat/ particle pack 2 5 2 6 6 2 2
Bottom size distribution/
percent stable materials 8 12 8 12 12 8 2
Scouring and deposition 6 12 12 18 21 12 8
Clinging aquatic vegetat 2 2 2 3 3 2 2
TOTALS 51 99 76 106 112 66 60

3981) UOSIIION

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

75 Average for 7 reaches in Puzzle Cr. in October 1980.

“Above” in Morrison refers to bridge on Morrison Creek just below confluence with Puzzle Creek. Two Pfankuch surveys on reaches were
completed above the bridge and two were completed “Below” the bridge. The results of Fair (average 109) above the bridge and Good (average
63) below the bridge were as expected by the senior hydrologist (Dean Sirucek) at the Three Forks Zone
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Morrison Creek Below Bridge
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Morrison Creek

Appendix C

Pebble Counts

Morrison Below Bridge Pebble Counts

15 July 2003
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Appendix C Morrison Creek

SUBSTRATE DEQ/MDM
Date: 7/15/2003 Site Visit Code:Below Bridge 1
Waterbody: Morrison Creek STORET Station ID:
Personnel: C. Lewis, K. Wikel

PEBBLE COUNT

Particle Riffle |(Other)
Row 1D Category Size (mm) Count | Count | Characteristic Group: PEBL-CNT
100% | 0.00% [Sum| % of Total Cum. Total

1 Silt / Clay <1 7 7 6.86% 6.86%
2 Sand 1-2 8 8 7.84% 14.71%
3 Very Fine 2-4 3 3 2.94% 17.65%
4 Fine 4-6 4 4 3.92% 21.57%
5 Fine 6-8 0 0.00% 21.57%
6 Medium g 8-12 4 4 3.92% 25.49%
7 Medium <>,: 12-16 4 4 3.92% 29.41%
8 Coarse % 16 - 22 6 6 5.88% 35.29%
9 Coarse 22-32 6 6 5.88% 41.18%
10 Very Coarse 32-45 5 5 4.90% 46.08%
11 Very Coarse 45 - 64 9 9 8.82% 54.90%
12 Small 1) 64 - 90 7 7 6.86% 61.76%
13 Small § 90 -128 12 12 11.76% 73.53%
14 Large § 128 - 180 4 4 3.92% 77.45%
15 Large 180 - 256 8 8 7.84% 85.29%
16 Small 256 - 362 8 8 7.84% 93.14%
17 Small % 362 - 512 4 4 3.92% 97.06%
18 Medium g 512 -1024 3 3 2.94% 100.00%
19 Large 8 1024 - 2048 0 0.00% 100.00%
20 Bedrock > 2048 0 0.00% 100.00%
21 Total # Samples 102 0 102 | 100.00%

C-333



Morrison Creek Appendix C

SUBSTRATE DEQ/MDM
Date: 7/15/2003 Site Visit Code: Below Bridge 2
Waterbody: Morrison Creek STORET Station ID:
Personnel: C. Lewis, K. Wikel

PEBBLE COUNT

Particle Riffle |(Other)
Row ID Category Size (mm) Count | Count | Characteristic Group: PEBL-CNT
100% | 0.00% [Sum| % of Total Cum. Total

1 Silt / Clay <1 8 8 6.50% 6.50%
2 Sand 1-2 4 4 3.25% 9.76%
3 Very Fine 2-4 6 6 4.88% 14.63%
4 Fine 4-6 0 0.00% 14.63%
5 Fine 6-8 2 2 1.63% 16.26%
6 Medium 2 8-12 3 3 2.44% 18.70%
7 Medium g 12-16 5 5 | 4.07% 22.76%
8 Coarse © 16-22 9 9 |  7.32% 30.08%
9 Coarse 22-32 9 9 7.32% 37.40%
10 Very Coarse 32-45 12 12 9.76% 47.15%
11 Very Coarse 45 - 64 6 6 4.88% 52.03%
12 Small " 64 - 90 14 14 11.38% 63.41%
13 Small Ig 90-128 10 10 8.13% 71.54%
14 Large § 128 - 180 12 12 9.76% 81.30%
15 Large 180 - 256 8 8 6.50% 87.80%
16 Small 256 - 362 3 3 2.44% 90.24%
17 Small % 362 -512 4 4 3.25% 93.50%
18 Medium % 512 -1024 2 2 1.63% 95.12%
19 Large 8 1024 - 2048 0 0.00% 95.12%
20 Bedrock > 2048 6 6 4.88% 100.00%
21 Total # Samples 123 0 123 | 100.00%
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Sullivan Creek
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Sullivan Creek above Connor Creek
Confluence
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Appendix C

Sullivan Creek
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e = ~ Sa do
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Sullivan Creek

21.1.1.12

Waterbody: e u ) £ i Site: e
Fersonnel: { f:___._. = _." r‘._'"‘_ 1 I:_-_'-\_’F e
i
HABITAT OPTIMAI SUEB-OFTIMAL MARGINAL FOOR
PARAMETER bl
B wide 22 stream  [Reduced ik mres that  |Riftiles virtually non-

14, Kiffle Development |© Siream.

1A, score:

‘ Comments;

1
| cobble.
]
1E. Benthic Substrale

but length lese then two
times width.

i& not a5 wide as stream
& its length less than two
times width.

existent

0-2

gbundant cobble, but
bedrock, boulders, fine
grevel, or sand prevalent.

bedrock, boulders, sand,
or silt; cobble present.

Monotonows line gravel,
sand, silt, or bedrock
substirate.

h
1E. score:

Comments:

1 panicles
ced by
{pariicies less than

Shosurrour

| Grave

, cobbie, or
bouider pariicles are

between 25.50 %
surrcunced by 1
sediment.

urreunded by Hine
sediment,

|Gravel, cobble, or
iboulder particles are
over 758% surrounded by
fire sediment

sent or

Channel alieratic

0-5

iSome ghannelization

Mew embankments

present on both banks;

Earks shored with
gzbion or cement; over

Little ©

less than

by sediment dep

4, Sediment Deposition

(et I apparently '|r.|[ resent, usually in areas

l natural siste. ot crossin gs, elr, AC-F0% of the stream B0% of the stream reach

3. Channel Alteration Evidence of past resch channelized & channelized & disrupted.

(chennelization, #lterations (before past  |disrupted.
| straightening, dredging, 20 years) may be resent,
| other alterations) but mere recent channel
alteration is not present.
score { | s 14-15 B-10 g-5
Comments:

ber formation, mostly
frem coarse grevel; §-
30% of the bottom
effecied; slight

deposition in pools,

Mocer r gepesition of
new gravel, coarse sand
on old & new bars; 30-
£0% of the botiom
afieci diment
depos obstructions,
constrictions, & bends;
muderate deposition in
pools prevalent,

Heavy deposits of fine
mzterial, increased bar
development; more than
50% of the bottom
changing frequently;
pools almest absent due
to substantial sediment
deposition.

4. score: o <ae20) | 1-15 £-10 0-5
Comments:
3
i bk i e (LN AR e S i & KRS R ' i &
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Appendix C

scores lor gnnuel creps |

Cietermine left or right

side while facing
Cownsiream.,

5% of the

nel; riffle

Substr

Il.')(-t sed,

Very littic water in
channel, & mostly
present as standing

|pocls.

0.5

ks in

Unstable; eroged
raw"” preas
frequent sleng straight

|Leh Side

lover, 1o E0% of sections & bends;
| reach have erosion; high |cbvious bank sloughing;
lerosion potential during  |60-100% of banks have
high flow. erosion scars on
sideslopes,
» | Exfi | ] 0-2

Right Side

~ [Comments:

Cver &t % of tf
COVEIE
7. Bank Vegetation
Fretection (score exch
Lank) NOTE: reduce

& weede which do not
haole scil well (e.q.
krnapweed),

E. Vegetated Zone Width

(score each side)

sireambank surdaces

¢ vegetation;

TU-80% of the

Inet & fecting full plant
growth potential to any
greal exten
cne-hall of potentisl plant
height evident

; more than

0% of the
sireambank surfaces
covered in vegelation:
disruption obvious;

patehes of bare soil or
closely cropped
|vegetation common; less
| than one-half of potential
plant height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
extensive gisruption of
vegetation; vegetation
removed to 2 inches or
less,

6B .

02

AVErace:

Commenis:

Width of veg
20.100 feet,

ted zone  [Width of veg

tated zone

10-30 feet.

Width of vegetated zone
< 10 feet

&

. SCore;

=

0-2

Left Side

Average:

Right Side

Commenis:

TOTAL SCORE:

|y

8.6 ¢

Score compared to maximum possible:

_,--‘_“-‘_‘-’_‘_F_-_\
v

=20
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STREAN CLASSIFICATION SHEET

: Rosgen Classification: 1
[r oregion®; ainzge Basin:
Stream Order: Gradient™:
Depth Aspect:
Upstre: ian Shading:
Ros Drainage Density™:
Fhotograph #'s:
region should be determinied by vse of 2n Omernik ecoregion map.
hould be ceterminec for the entire reech being esseseed end is meesured in feet per mile.
= Dizinzsge der wred in miles per ecre upstream from site being assessed
mrrUps zsure from the site to the FURTHEST point upstream.
For me t will be necessary lo get the informeation from msps or other like sources, ik
Determine percent land use in the watershed:
Coritect Conservation Districts for information on land use.
Dryland agﬁcuilu:r__
Irrigation L., | [/
Urban N A L o
T T e rEmas o —
Grazing — :
e == ] \ i 7~ - _/'-r—"
Feedlots lj/l i / . =
Mining-surizce
Mining-subsuriace
Timber harvest
Other (explain):
Fercent lend use should be determined for the entire watershed of the siream reach being assessed,
—
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POSSIBLE SOURCES OF IMPAIRMENT
In the epzce foliowing each specific land use, plesse comment on possible sources of impairment,
“_LANDUSE | B
Dryland crop A
Irrigated crop s
Grazing
Feedlots ~T7]
——
Mining-surface i
Wiining-subsurface| 7./
Timber Harvest : Ak Il L AR =3
Urban gL
| ‘;'/EIJ .":,-" .
Roads ¢ Fyds v el dl ,/', s AP At Y]
& i ¢ FORILE = > = (s / )
s P . \ '/‘ s i ) o Sl )
Natural AN o g i
- 2 2l gl ‘ 7

et

‘her {explain):
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. Site Visit Code: v “'ﬂ. = 7
. o - Siter
Personnel: © g+ % L
PHOTOISLIDE #'S: T o . :

ANEWER ALL: NIR=UNAEBLE TC RECORLC NIA=NOT AFFLICAELE
TYFE "X" IN BCX NEXT TC DESCRIPTION THAT BEST FiTS EACH CATEGORY

(1) Fredominant vegetation & landscape characteristics in the watershed beyornd the
immediate riparian zone:

2| vegetzation, flat to relling landscape

| vegetation, relling to steep landscape

Mixed perennial vegetation & annuz! crops, flat to rolling landscape
Cropland, rolling te steep landscape

= ~ F .
Comments; e et TN YT AN v g

(2) Meanders: f '

Slight meandering--relatively straight channel with only occasional curves,
Travel length is basically the seme 25 the straight line distance
Moderate meandering--easy, gradual bends in the channel path

‘avel lenoth of flow is grester than twice the straight line distance

FExtreme mesnderinig-

Comments: =

(3) Flood flow width:

Fleads are confined in narrow canyon with width less than twice that of channel
Floods confined to 2 flow width of 2.3 times the width of the channel
Fleeds zre uncenfined end spill cut onto flat valley botiom

Comments:

(4) Gradient

Steep - Continuous rapids

Moderate - Alternating rapids, riffles and smooth surfaced reaches
Greduz! - Smeooth surfaced reaches with oceasional riffles

Flat - Very rere disrupticns in smocth flat surface of stream

Comments:
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1.Averzge width of riparian zone

(> 50 ft wide) 0
faries from 15 to S0 ft 15
15 ft)
_parian zone sbsent
Comments (e.qg.
potential): e - el e =
2.Coempleteness of vegetation in the riparian zone
[&ny vegetation functioning to maintain the bank)
Fipzrian zone intact without breaks in vegetation ‘' l16-20
Ereaks cccurring intermitiently. 1415

Erezks frequent with some gullies and scars every 100 - 150 ft

Deeply scarred with active headeutting end cully formation all along reach

s there evidence of sediment from the upper watershed or riparizn area reaching the stream )
channel? 4 I:I(Y)es or (N)o
If yes, please describe:

Comments: e 1 i F

3. Cherecteristics of the Riparian vegetation

Diversity of perennial plant species reflects potential for site: Dense growth: good plant vigor and age

diversity [ 16=2(

preximately E0% of mature plant specles present; plant vigor stable, dersity of growth mastly open
) I I g Y £} ¥

sy to walk through) .I:E"_J11-15
—tle diversity in perennial plant species, andlor age of trees; plants scattered; vigor poor E-10
Site is dom vo by annuzl forbs and weeds; few perennial or climax plants present 1-5
’ / gl P
Comments; o - _. iy & ] T S
! Wl - = =
Ly 7~ < b= B e W P s 7, 7 i )

—
-
4. Width/Depth retio. The point where hioh flow normally reaches.enthe bank & is most easily determined
n straight channel sections where the "scoured” channel.méets the "permanent” vegetation. Look for
b ; - L 1 5 .
characteristics such as terracing, scil changes (rock-16 soil), presence/absence of vegetation or debris

Width/depth ratic <8
Width/depth ratic & to 15

|
|
|

Wicth/depth ratio 15 to 25 AN
Width/depth retic > 25 or stream is chaninelized or channel is an incised gully
-~
Comments: %

3.Channel stability/bar formation

Little or no channel instability resulting from sediment accumulation 10-12
Some gravel bars of coarse stones and well-washed debris present, little silt 7-9
Point bars enlarging by gravel, sand and/or silt, new bars forming 4-8
““annel divided into braids or stream is channelized 1-3
Comments:
b | . i
. o
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6.Eznk erosion

Little or neone evident, bianks appear stable and are held firmly by vegetztion

Erusian oceurring on some outside bends and channel cons tions; nen-eroding banks stable
Eresion comr of de bends and channel constrictions
Ercsion predominant cn entire channel (straight sections, inside and outside bends, etc,)

Comments:

(Answer ONE, either 7a. OR 7b.)

7a. Siream bottom - (For Fast moving/Riffle dominated streams)

bottom of several sizes packed together, interstices obvious

Steny bettom easily moved, with little =ilt

1 of silt, gravel and sand, stable in places

held together, stony substrate absent

1 bottom of sand z

nd silt locsely
7b. Stream bottom - (For Slow moving/Fool dominated streams)

Mixture of substrate materizls with gravel and firm sand prevalent: vascular root mats and submerged
vegetation common
Mixture of soft sand, mud or clay; mud may be dominant; some vascular reot mats and submerged

vegetation present

Comments:

[_J16-20

Distinct, ccourring 2t intervals of 5-7x stream width
Irregularly spaced, B-15x stream width

Even mix of deep, shzllow, large and smazll pocls
Mzjority of pools large end deep, very few shallow pools
Shallew pocls more prevalent than deep pools

Majority of pools smzll and shallow or pools absent

11-15
Allmud or clay, or ehennelized with sand bottom; little or ne submerged vegetation |6-10
Herdpan elay or bedrock; ne vascular root mat or submerged vegetation 1-5
8z, Riffle/pool epacing - (For Fast moving/Riffle dominated s treams)
[Z7]16-20
11-15
Long pools separating short riffles, mesnders absent, 16-25x stream width E-10
Meanders and riffles/pocls absent or stream channelized, >25x stream width 1-5
&b. Riflle/pool characteristics - (For Slow moving/Fool dominated strearms)
1€-20
11-15
6-10
-

Comments:

S.Aquatic plant growth

Mot apparent, but rocks or other submerged chjects feel slippery

In small patches or along channel edges

In large patches or discontinuous mats

Mats cover bottom thyper-enriched conditions) or plants not epparent and rocks not slippery (stream
devoid of algze because of toxic conditions)

Comments;

10.Turbidity

Clear

Slightly off color

COpagquem (can see through)
Cloudy (can't see through)

Color: |

Fo e e Tl T mh e

10-12
7-9
4-6
1-3
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rd
rain or runoff influencing turbidity levels today? ] 7 |(Y)es or (N)o

Comments:

Weater surface oils

Nene S 012

Slight 7-8
Moderate [ Jag
Severe i_—| 1.3
(Flece "X" next te all that apply)
Elick:
Sheen:
Flecks:

(Plezse describe):

Comments:

12. Materiels other than sediment on channel bottom (e.g. iron oraluminum exides,
celcium carbonate)

None 111012
Slight e
Maoderate [ |a6

b= ]
SEVErE 13

State color:

Comments:

13. Salinization

None evident T740.12
Evidence of salinity is present in the watershed, but ro salt crusts ohserved inor near the stream 7-9
Mincr evidence of salts in or near the stream. Plant diversity may be reduced or dominated by salt

tolerant species Eq-g

Salt crusts common in or near the stream or on stream banks, Ve getation may be severely reduced due
to salt 2 4.3
1-3

Comments:

14. Water odor

None ~110-12
Slight 7-9
Moderate 4-5
Strong 1-3
Describe odor:
Sewage:
Petroleum:
Chemical:
Natural:
Other:
Comments:
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loss (irrigation return flow may be supplementing base flow)

neticeable, hoewever flews are adequate to support aqustic organisms

PORS 2fUatic.oroamsms, 1

pecially riffles, is drastically reduced

Channel may be dry or flow lov encunh

e or severely impair squatic organisms L 14-3

Are irfigation diversion or return structures present? 1{Yjes or (N
Comments:

76. Amuount of fish cover (Relztive % of reach with some type of fish cover)

Extensive (> 50%)
Meoderate (25-50%)
Sparse (< 25%)
£bsent or "choking” vegetation only
Fish cover ty pes--(F) present, (C] common, (&) abundant, (N) none
Undercut ];uani.s:,"‘}
enging vegetation:
Deep peols:
»gs/Waoody Debris: ¢
Eoulders: "?
Rootwads:
wquatic Vegetation: ff
Cther:

Additional
Comments:

TOTAL MAXIMUM COMPARED TO MAXIMUM POSSIBLE:
__ WTOTAL:

ED-EE%=Non-impaired: Fully supperting, but threatened
71-T8%=NMincr impairment; Partially supporting
55-70%=Moderzte impairment; Partially supporting
C-54%=Severe impairment; Non-supporting

TOTAL MAXIMUM COMPARED TO REFERENGE STREAM:

Tetal Value: Note: Datz should be co mpared te reference condition,

Reference Stream Value:
e

|Erter velue of reference stream in order to compare results from stream
being assessed.

) 1> 75%=Fully supporting
50-78%=Partially supporting
< 50%=Nen-supporting
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Diate: ) 2 b 7 Site Visit Code: 2=
Waterbody =80 (it e Site:
Personnel: 7]+ s Al 1St hivs A €

see an X" next to ell that epply, Add edcitional cheervations in space provided for comments.
RIPARIAN ZONE/INSTREAM FEATURES

[______;g{;_____;Fc-re-st

4 |Field/Fasture

|Acricultural

[ |Residentizl
|Comimercial

|Roads

[Industrial
___|Cther (Describe):

|.—

Comments:

Local Watershed Erosion:

_ Nore
|Little

Moderate

__|Heavy

Commenis: —
or

Local Watershed NPS Pollution:
No evidence

Scomie potential sources — <
Obvious sources

Commients:

Z |Current estimated stream width (m)

r
o

L Estimated stream width at bankfull (m)
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___ Estimated stream depth:
|Riffle (m)
" |Run (m)

[ /’_h |Pool (m)

Estimated stream width at flood plain {m)

r

pms

Velocity (ft/s)

= . e
L } ls there a dam present? (Y)es or (N)o
e

e —1‘5. the stream channelized? (Y)es or (N)o

R e

7

Comments:

Canopy Cover:

COpen

S Partly open
Partly shaded

' Shaded

Comments:

DIMENT/SUBSTRATE

Sediment odors:

Normal
Sewage
Petroleum
Chemical
Anaerobic
el None

i Other (Describe);

Comments:

Sediment oils:

Y. Absent
/ Slight
Moderate
|Profuse
Comments:
|

C-351



Sullivan Creek Appendix C

. Sediment deposits:
_j Sludge
Sawdust
_____ |Peper fiber
ﬁZ“.‘_“ﬁ_Sand

|Relic shells
jc-:hr;r (Describe):

Comments:

| 41—!/5. € the undersides of stones which are not deeply embedded black? (Y)es or (N)o

CRGANIC SUESTRATE COMPONENTS

Substrate . . :
Characteristic % comp. in sampling area
|__Siicks, wood, course <L 525
ud | Elack, very fine organic o c2,
Comments:

WATER QUALITY

Stream Type

= Cold water

Cool water
Warm water

Explain answer:

Water odors

Normal
Sewage
Petroleum
Chemical

& None
i Other (Describe);

Comments:

Water surface oils

Slick
Sheen
Globs
Flecks

x None

Comments:
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TOTAL DISCHARGE:

Date: & | _'__:__,_-“I b Site Visit Code: \”;j :;n =E£205D
Waterbody P VA f." Vo i _I Fe € i~ Site:
Personnel: [ a4 o / Syt der I,"’;f;;ff'x-"
Times |3!0¢5
"Depth \Tcﬁ:} i “Width . | Thres " ““Discharge -
05| o2 | T | 0 0315
0.1¢ 0.0Y4 [ 0. 006
0.2¢ o4 [ o oue
6.55 0.82 I 0.4 s/
1Y 0. 6 (.00 I o. ¢
(2 O-b 1,02 | 0. G139
3 075 099 | Q. 7425
I 0.9 0.9¢ ! 0. 955
Y 095 1513 ' 1. 0735
9 [\ [.27 { 397
D .05 [ 7o [ s
] 0.8 1, 38 ! I joY
b 0.9 1. 0Y ‘ ©. 935
5 A 072 26

o

0 0.5y 6.]62

3 'q. O'L{(ﬂ’ = Yy

2 0.8 046 | 0.368

I 0.7 O\'q | G f'g_?

0 6 0 { L ©
[0.52 i

note: |1 Feer ide

First blank is used to mark the bank.

Eegin measurements from the left bank (cetermine left bank while looking downstream),

Initizl point is often the tzpe rezding of the waterline & has no depth or velocity to measure.

If this is the case, the first measurement is made at the first point where there is adequate depth (at least 0.2 #) and
measurable velocity

The value for the "Distance from initial point” field is not necessarily the tzpe reading. Make sure it is reflective of the true
distance from the bank.

If there is 2 sharp crop in water level near the bank, you must compensate for the dizcharge that is occurring near the bank.
To de so, you must inser & "cummy” value in the first "distance” blank. This value should be equal to the second value (i.e.
the first measurement)

Al points where there is stegnant water or backflow effects, begin and end measurements at the edge of where positive flow
can be measured.

Reac depths on wading rod ignoring the "pile-up” effect of water on the rod.

Velocity is mezsurad at six-tenths depth from the water surface by moving the probe suppert so that the foot indicatar marks
25 to 20 cross-sections zre adequate to reduce the level of error.

Sections should be spaced so none contain more than 10% of the flow. Ideal measurements have less than 5% in a section.

. : i : DLl . 5 5o
el Y F Bpesiin GERTIE, Deprnay s . W 104 I i R Loa,. i
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AQUATIC PLANT FIELD SHEET

]

Date: ‘:/ ) / § 2 _____ Site Visit Code: 02-¢ A0

Watert-orn!—y_ g Ulhvan [:i'f( e K Site:

Personnel: ~T_ I :j [ ai A fﬂflﬁ_?“)" Sehipeder™

Purpose: The purpose of completing this form is to estimzte the percent of wetted substrates at the
sampling site covered by each of the major categories of aguatic plants, to record the relative
eamount of accumulated crowth in each category, end to note the general color and condition of
plants in each category, This information will help to describe the health and productivity of the
aguatic ecosystem, define nuisance aquatic plant problems, identify potential sources and causes of
pellution, and document changes in the plant community over time.

Tyger;;rtpi:ant Cover (%) Ar;‘.:;:tthof Coler Conditiori_
Mictedlgen 5 L .l‘r’(u"-‘ ?,4‘#‘-:"}:.-'Y.T.-’Iln.if'Nﬁ # ‘,?Fari'w;z»?/
Macroalgae /5 M s N et c I}“;Zgé&y,?

Mosses O

Macrophytes O)

feg/ pUR /_':, @ CYRG L i
| Bare substrate | Q/) H j ’ : /

Total 100 %
Substrates present (please rank):
rock: /
wood: >
sediment: —gns/ 2
other (list):
1)
2)
3)
4)
5)
) i e s T o A M a1 o

TN —

— =
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Explanation and Definitions
Cover: Estimate the percent of wetted substrate erea colenized by esch of the plant categories listed, and

the percent ares that is nof colonized by eny plants (see Eare Substrate, overleaf). Also, rank the types of
ibetrates that ere aveilable for colonizetion by plants (1 = substrate accounting for the most erea, etc.).

f‘n ount: Record the relative eam curi of plant growth in each cetegery as being light, moderate, or heavy.
Light growdh berely covere the substrate surfece and is not immedistely evident. Heavy growth extends
almost te the water surface or r--'yr,r.c‘. Moderate crowih is intermedizte between light growth and heavy
growth.

Color: The colors of aquetic plents are clues to their identity and to the hezlth of aquatic ecosystems. Plant
colore mey span the spectrum of hues in the reinbow (see Microalgae below). Record the predominant
color of the plants in each cf the categories present.

Cendition: Agquetic plants ge through seescnal cycles of crowth, maturity, and decay. The condition of a
plert or group of plents will indiczte the stage of this seasonal cycle. Growing plants show new growth and
bright eclers. Mature plents zre larger but have more subdued colors because of age, epiphytes and
sedimeni deposits, Decaying plents displey 2 loss of both pigmentation and physical integrity. Enter
groewing, mature, or decaying.

Microalgze: Microzlose 2re microscopic algze sppearing 2¢ pigmented sccumulations attached to or
resting upen submerged surfaces. This category commonly includes distom "slimes” and films of green,
blue-creen, or euglencid elgze in depesitionsl arees. Cclors may range through shades of yellow, red,
brown, green, blue and bleck, Included here are accumulations of "sewage furigus” (tan-gray) below sources
ef organic pollution, "vellow boy” (yellow-crange) below mine edits, and iron bacteria (orange-brown) in
greundweler seeps and springs.

Macroaloze: Mecroslose are macroscopic zloze whose individual plante or colonies are visible to the
ec eve. Mecroalgee mey be free-fleating, or they may be attached ic or resting upon submerged
rfaces. Exemples of mecrozlgae include filamentous crowth forms (Cladophora, Spirogyra, Ulothrix ),
lpae with leaf-like structures (Chere, Nitelle ), compact round or flatiened colonies (Nostog,
th e "& ) e: clatinous masses (Cheetophore, Tetrespore ), end shert, tubular strends (Lemanea). Color is
eble, z= it is with the microalgae.,

ol

Moss: Meosses are prir lents that are intermediate in complexity between zlgze and higher plants,
Mosses are common in ccld-water Hzbit tats in western Montznz. Messes are typically green in color; the

<
shade of green varies with plant "g f &nc the amount of sediment accumulation.

Macrophytes: Macrophytes or "higher plants” are distinguished from elgee and mosses by their larger size
and by the presence cf trie leaves, roots and flowers. Rocted macrophytes typically colonize areas of
sediment deposition. Macrophytes mey be free-floating (cuckweed), submergent (pondweed), or emergent
(cattails, bulrush, water lily).

Bare Substrate: Subetrztes may be void of plant grewth because of toxic or sterile conditions or because of
recently scoured or unsteble substretes. Rocks in mountzin lekes and stresms mey appear to be barren at
first glence, but closer examinztion often reveals 2 very thin film of diatoms (micrcelgae) that feels slippery or
slimy lo the touch. Similarly, nezrshore sediment depesits that have nol been disturbed for several days will
usuglly develop @ film of microzlgse. Examine these substrates closely.
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|
21115
STREAM DISCHARGE MEASUREMENT NOTES
| Date: 7 ,-’(2 2z Site Visit Code: 0 =L AOL
| Waterbody Sullivan Cret Ko Site:
‘ Personnel: | .“ui,-,r)' Scehvitde /T:,_J','e‘;/-'
| 1 ) L
i Width: hi4
[ Area:
Velocity:
Gage height:
: Meter type: Macan - M Breaga
|
| Meter #: !
; No. of sections: 14 ’( 20 0L adlli do o | <)
| |Flow: ’ D 55\
Sample method (wading, cable, through ice, boat, upstrezm or d.cwnstream side of bridge):
[\\...‘,-", ¢ -"—."_’\I j""._-'\\l N PNeAA
Distance from gage (ft. or miles); above or below gage?
nll A i
N |
Measurement rated excellent (2%), good (5%), fair (8%), or poor (> 8%) based cn following conditions:-
Geoo . -'lf'r ONCE0Annee < 0L =128 s 109y ru ".)fl
Comments:
| 1 ,
bl I v RGN ik e ! ey
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hemiaell Clliemais

ertiem ( Lewel Eﬂ_ﬂ_ﬁﬁu __:

S i

i i I A
Stream NAME: 4 4 ({-'G—"_ SO
2 s | |

Betin NAME: CDrainage AREA:

7 s
Lacalion: L&

Sqmi.

Twp: Ree: _ Sec: Cir: Lat.

Observers; 107 ' ==

pats: F (228

e —

Bankfull WIDTH ( W,;,) __ 2055 FL.

WILTH of (e stswm chinnel, 8t Lannfull stage elevalion, in a riflie secton,

: . -
Mean DEPTH (d,, ) srng ] Ft.
| Meen DEFTH of lhe stieen: channel cross-section, a1 bankfull stzge elevation,
Lin a_r_!Hie section, (g, = A7 W,.)

I = NN )
Enkfl. X-Section AREA (A, ) "1 0D T% sqre

AREE of the stiem channil croes-seclion. 51 benkfull stage elevation, in 8 riffie section,

Width / Depth RATIO (W, / dyyg) ] 2. %

Eanklul WICTH chvited by tankfull mean DEFTH, in & riflle section.

Meximum DEPTH ( d,ue) 2 4 Ft.
Miytmum cepth of the banklull chienie! cices-geclion, of Sislance betwesn the
bankil stage ene thelweg elevalions, in & rifflc section

[ WIDTH of Flood-Prene Area | Wy, )

et which {i

+FL.
Twic maainiwm DEFTH, o (2% Cuusr) = the steg 5
! | erue WIDTH 18 cesenmines. (i sveton )

Entrenchment Ratio ( ER) | 7 I
The retic of focg-prone qre WIDTH civideg by benkiuil chignnel WIDTH. {W‘wau"p
triffle secton)

e ey

! Channel Materials warew sie indes D50__
| The e paricke INoEX fepTeLeny (e medion gemeter of channel malerzsis, as
L,,E_w"[ ied-fromi I mine! ruriece, betveen e bonkiull stage and thalweg eievations.

Water Surface SLOPE ( &) Ok FL/FL.

Chantw! slope = “rlae® Cvmr "rin® foo s reach spproaimateny 20 - 30 benkhil channel widins
I HEn I, et B TR D0 T e SUPBCE EHpE fpresenting Ine gracient at bankiull Stoge.

e

A e AL |
o] Channel SINUOSITY (K ) _&,5 2~ |15 |
Siruredy e Br s of chinme! gotlern, Geleranes kom o mie ol length gvided by |
velley Mgt (ST VL) e pelimaden [Tom & 1sbe of valiey dlope aivieed by ehunnel siope (VSIS ) |

Far reference, nofte:

Stream Type )| -~ | Swampecran

| i & Classification Key

TABLE 2. level Il clessificeton criterio, (field form)
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Substrate DEQ/MDM

Stream Neme < . Stetin D . Date E )22 [0S
Site Visit Code __Personnel La i diaw [Seheder [Ty
T e __Febtle Count 7 = = =
Perticle Category Dot enc Desh Count ¢ » =3, B0=10 | Sum__ |%of Tetel _|cum, Totel
SiluCley _ - “
| ___Send =2
=
__ VeryFine L I =
- |
| Fine . = L
=
Fiﬂ_& e ol
’)‘
_ Medium S
(]
el
,7 -
i ¢
: e N
W -
& 7
= | . g 2).
Small | | eae0 | mECMELLE /7
I . seazs | Y 7
_tege |z messo | MMMy 19
I-éc\: h?; i a ‘_ -5
_tege  |S] aecese | NI [£ '
I G
__ sman | 256362 [NImW - 17
| smal | | _ze2s12 |ngllN &
3k ¥
. _I‘\f'_gc_‘iu_r_ri___ §512-1024 — )
v = ~
Lerge 5 1024-2048
_: ~
Bedrock | a_c-_- >2048 T‘HJ ‘ l /

Total # of Samples

o4 - N
bly 2; L

)i
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U DEFARTMENT OF AGRICULTURE Montana
NATURAL RESOURCES CONSERVATION SERVICE 12/2000

RIFARIAN ASEESSMENT WORKSHEET

Name of Stream: il ___f'_ £ Wl B Station ID g -
ID Tezm/Cheervers: | L4 Vpp! & . AP i Date:
Length of Regch: Cther Data

Question 1, Stream Incisement:

& = channe! steble, no ective downeutting occurring; old downcutting epperent but & new, stable riparian area has
formed within the incised channel, There is el riperien vegetelion will esieblished in the riparian area. (Stage 1

&nd §, Echumm's model)

€ = chznnel has evidence of oid dowrnicutting that hies becun stebilizing, vegetation is beginning to establish, even at
the bese of the {alling bands, solid disturbance evidenl. (Stage 4).

4 = smell headeut, in eerly siage, is present, Immediate action may prevent further degradation (early Stage 2).

I new ripatien ereaffloodplein, floogplain not well vegeiated.
meinly pioneer species. Bank fgilure is common, (Stage 2)

0 = chennel deeply incised, resembling & gully, liftle or no riparian areg, active downcutting is clearly occurring, Only
cccasionel or rere fleod events access the flood plain, Tributaries will alse exhibit downcuttina/headcuts. (Stage 2)

The presence of sctive heedeuis should neerly always keep the streem reach from being rated sustainable.
Actual Ecore: (’?_ Fotential Ecore; =
Comments B

Guestion 2, Percent of Streambanks with Active Lateral Cutting:
€ = ihe laterzl bank erosion is in balence with the stream and its setling

4 = there is & minimal emount of active latere| bank erosion oceurring

2 = there is 8 mocderale amount of ctive leteral bank erosion occurring
0 = there is excecsive lateral bank erosion ocecurring

Actual Score: [/ Fotential Ecore: é

Comments

Question 3, The Stream is in Ealance with the Water and Sediment Being Supplied by the Watershed:

€ = 1he stream exhibits no excess sediment/bedload deposition, sediment occurs on point bars and other locations as
would be expected in 2 siable, dynamic system

4

sediment clogged greavel’s ere epparentin riffles or pools, or other evidence of excess sediment apparent
2 = mid-channel bars are common

0= stream is breided (except naturally occurring breided systems), having at least 3 active channels

Actual Score: :'?/ Potential Score: &
Caomments
1
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Guestion 4, Bufficient Soll Present to Hold Water and Act as a Rooting Medium:

3 = mere then 85% of the riparian eree with sufficient soil to hold water end act as a rooling medium

2 = 6£% to EE% of the riparian erea with sufficient soil to hold water end act as & rooting medium
1= 288% 1o £8% of the niparian area with sufficient soil to hold water and act as a rooting medium

5% o less ofthe riparian ares with sufficient soil to hold weter end a0t &s a rooting medium

I g
= , ey

Actual Score: FPotential Score;  ~_ =
Comiments g LI N | . .
Qe 5§, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for

ste l-i:l.T} ratings for most riparian, and other, species)

€ = more then E0% of the streembank comprised of plant species with deep, binding root masses
4 = E0% to B0% of the streembenk comprised of plant species with deep, binding root masses
2= 30% 1o €0% of the streambank comprised of plant species with deep binding root masses

0 = less than 20% of the streembank comprised of plant species with deep binding root masses

- y /

Actual Score: / Faotential Score: !'.( )
Comments

estion 6, Weeds :

< No noxious weeds are present
2= 0-1% ofthe riparian area has noxious weeds
1 = 1%-5% of the riperian area has noxious weeds
0 = over 5% of the riparian area has noxious weeds
Actual Score: ___? Fotential Score: \:3

Y,
Comments T ey el WL Bt Lo A 280 4
¢ / i

Question 7, Disturbance-Caused Undesirable Plants:
2= 1% or less of the riperian area has undesirable plants
2 = 1%-5% of the riparian area has undesirable plants

1 = E%-10% of the riparian area has undesirable plants

0 = cver 10% of the riparian area has undesirable plants

Actual Ecore: 3 Fotential Score: 3
iments !
2.
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" Question 8, Woody Species Establishment and Regeneration: (Nute. Skip this quastion if thé riparian area has
no potential for woody species)

8 = all age classes of native woody riparian species presant (s2e table, Fig 2)

8 = one age class of native woody riparian spacias clzarly absant, all others well reprasented. For sites with potantial
for trees and shrubs, thera may be one age class of 2ach absent. Often, it will b2 the middle age group(s) that is (are)
lacking. Having mature individuals and a young age class prasant indicat2 patantial for racovary.

4 = two age classes of nativa riparian shrubs and/or two age classas of riparian tr2es clearly absent, othar(s) well
represented, or the stand is comprised of mainly matura, dacadant or dead plants

Wi

2 =disturbance induced, (i.e., facultative, facultative upland spacias such as rasa, or snawbarry) or nan-riparian
spacies dominate. Re-2valuatz Question 1, inciszment, if this has happ=n

0 = some woody species prasent (>10% cover), but herbacaous spaci
should be re-evaluated to snsure that it has potantial for woody vagatat
Russian olive and/or salt cadar

Actual Score: Potential Score: X
: > ’ ¥, s
Commants ) g e A ) . & S =

Question 9, Utilization of Treas and Shrubs: (Note: Skip this quastion if the riparian ar2a has no potential for
woody species)
4 = 0-5% of the availabls second yaar and oldar stems are brawsad

—. 3 =5%-25% of the availabig second year and older stems are drowssd
2

= 25%-50% of the availabl2 sacond year and older stams ars browsad.

= mors than'50% of the available s
lubbed” growth form, or thay are high-lined or urnore

i

0 =thera is noticeable us2 (10% or moars) of unpalatadle and narmally unusad woody spacias.

~ 5, ¢
Actual Score; 4 Potential Score: L
Commants i I e o e

- i =] fiad

Question 10, Riparian/Weatland Vegetative Covar in tha Riparian Area/Floodplain and Streambank:

8 = 85% or mora of tha riparian/watland plant cover has a stability rating >_5

§ = 75%-85% of the riparian/watland plant cov=r has a stability rating >_5

4 = 85%-75% of the riparian/wetland plant cover has a stability rating >_5

2 = 55%-65% of the riparianiwetland plant coverhas a s

0 = |zss than 55% of the riparian/watland plant coverh 3
Actual Scors: otential Scora:

Commants i
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Question 11, Riparian Area/Floodplain Cnaracteristics are Adequate to Dissipate Energy and Trap Sediment.

6 = active flood or overflow channels, large rock, or woody material present and adesquats to dissipate enargy and trap
sediment. There is little surface erosion and no evidence of long, continuous erosional arzas on floodplain/ipariar
area or streambank. Ther2 are no headcuts wherz aither dverland flow and/or flood channal flows return to the m.

4 = rock and/or woody material is present, but generally of insufficient size to dissipata enargy. Some sadimant
trapping occurring. Occasional evidence of surface erosion. Genzrally not sevara enough to have davalopad

2 = inadequate rock and/or woody material availablzs for dissipation of enargy or sediment trapping. There is surfacs
erosion (scouring) and occasional headeouts whare ovarland flows or flood channel flows return to the main channel.

0 = riparian area/floodplain lacking any of these attributas: 1)adaquate flood or ovarflow channals, 2) large rozk, or 3)
woody material suitable for energy dissipation and sadimant trapping. Erosional areas are long and continuous,
Lacking vegetation or substrate materials ad=quat= to resist further erosion. Surfaca erosion is obvious an the
floodplain/riparian area. Hesadcuts are present that have tha potential to crzate meandear cut-offs.

;

Actual Score: ff," Potantial Score:
Comments =
SUMMARY
STREAM/PROJECT: REACH |.C DATE:
4 0 Possible Potential
e e Actual Score Points Score-
QUESTION 1: ! Stream Incisement 0 0,2,4,6,8 0
QUESTION 2: 5 ¢ Lataral Cutting 0 0,245 - 0
QUESTION 3: Straam Balance 0 0,2 4,6 0
QUESTION 4: Sufficient Soil 0 N/A, D, 1,2, 3 0
- QUESTION 5: 4| Rootmass 0 N/A D, 2. 4,8 0
QUESTION 6; - Weaads 0 012,33 0
QUESTION 7: Undesirable Plants 0 01,23 0
QUESTION 8: Whody Spacies Establishment =y NAD 24,88 0
. QUESTION 9: - |~ Browse Utilization N0 N/A, 0, 1,2, 3,4 0
LQUESTION 10; | B RiparianMVetland Vagatative Cover * 0 N/A.Q,2.4,6,8 0
" QUESTION Moblle Riparian Area/Floodplain Characteristics * 0 0
oy Total 0 61 o
Potential Score for most Badrock or Bouldar straams | B ] (32) g 40
(quastions 1,2, 3,8, 7, 11)
Potential Score for most low 2nargy "E" str2ams 0 (49) 0
(questions 1 =7, 10, 11)
RATING: = Actual Scors X 100 = % rating _#oivol = O P
] f ey

Potential Score O da |

a0 J——
) —— "
-
3l y b Aol L

“—50-80% = AT RISK / >/ b

LESS THAN 50% = NOT SUSTAINABLE polie: T

racaive an "NAY.

* Only in certain, spacific situations can hath of th=2s2
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Montana Department of Environmental Quality
Supplementai Questions to NRCS Riparian Assessment Worksheet

The score for these questions does not have an effect on the rating above.
Note: Answers to these questions must consider the potentjal of the stream.

Question 12. Fisheries Habitat / Stream Complexity

8 = Abundant deep pools, woody debris, overhanging vegstation, boulders, root wads, and/or aguatic vegetation

6 = Fish habitat is common (see abova).

4 = Fish habitat is noticeably reducad. Most pools are shallow and/or woody dabris, overhanging vegatation, boulders,
root wads and/or aquatic vegatation ar2 of limitad supply.

J 2 = Pools and habitat features are spars2 or non-existant or theres are fish barriers.

0 = There is not enough water to support a fishary

i N/A = Stream type would not support a fishery undar natgr'_il conditions

i ) Actual Score: /2- Potential Score: é:

I ¢ ‘ .
2 s = : . ’ .

| - /: . / PO A g /:_L 5 A Y, L e N Lt Ap P

¢ & /- '

Comments

Question 13. Solar Radiation

| 8 = More than 75% of the stream reach is adaquately shadad by vagatation.

4 = 50-75% of the stream reach does not have adequate shading or the watar tamparature is probably slavatad by
3 = Approximately 25-50% of tha straam do=s not hava adanquata shada,

0 = Mors than 75% of tha stream reach doas not have adsquate shada by vagetation or the water tamperaturz is
probably drastically alterad by irrigation, atc.

; Actual Scors: é Potantial Scora: ./2
Comments N
| Quastion 14. Algae growth / Nutrients

6 = Algas not apparent. Rocks ar2 slippary.

4 =in small patches or along channz! edgs

2 =in large patches or discontinuous mats

0 = Mats cover bottom (hyper enrichad conditions) or plants not apparant and rocks not slippary (toxic conditions)

N/A = No watar

- o7 e 2
i Actual Score: & Potential Score: ¢
|
|
| Comments
|
| 3
I
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Question 15. Surface oils, turbidity, salinization, precipitants on stream bottom and/or watar odor

i 6 = none
4 = Slight
2 = Moderate

0 = Extensive

N/A = No water

Actual Score: /‘3 Potential Score: ,6/—

| Comments

Question 16. Bacteria

4 = There are no known anthropogenic sources of bacleria
2 = Likely sources of bacteria are present. Wastewater or concentratad livestock operations ara the most common

0 = Feedlots are common or raw sewage is entering the stream

B - Actual Score: ‘ﬁf Potential Score: 1/

Comments 0 i 2 A v v v 2 el B 7 Sl e A

Question 17. Macroinvertebrates

4 = The stream has a healthy and diverse community of macroinvertebrates. Straam riflas usually have an
abundance of may flies, caddis flies and/or stone flies.

2 = The stream is dominated by pollution tolerant taxa such as fly and midgs larva,
0 = Macroinvertebrates are rare or absent
N/A = Stream reach is ephemeral

=
Actual Score: 3 Potential Score: _ ) )

Comments 2
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Question 18. Irrigation impacts (Assess during ctitical low flow periods or you may need to inquire locally about
this. Evaluate effects from de-watering or inter-basin transfer of water.)

8 = There are no noticeable impacts from irrigation

6 = Changes in flow resulting from irrigation practices are noticeable, however flows ara adequate to support aquatic
organisms.

4 = Flows support aquatic organisms, but habitat, especially riffles ara drastically reducad or impacted.
2 = The flow is low enough to severely impair aquatic organisms
0 = All of the water has bean diverted from the stream

N/A = Stream reach is ephemeral.

Actual Score: C:} Potential Score: A

i Comments

| Question 19. Landuse activitias - Sourcas

8 = Landuse practices do not appaar to significantly impact watar quality or th2 riparian vagatation. Any impacts that
occur appear to be natural,

6 = There are some signs of impact from landuse activitias such as grazing, dryland agricultura, irrigation, feadlots,
mining, timber harvesting, urban, roads, atc.

ra gbvious an

ara 1occu
1 erosion, saline seaps ar avergrazing within the watarshed.

occur throughout most of tha stream reach. For axampla, ther

| 4 = Impacts from landuse activitias
| ars obvious signs of human induca:

2 = Lapduse impacts are significant and widaspraad, Visual observation and photo dacumeantation would provida
overwhelming evidence thatt 1

he stream is impairad,

0 = Land use impacts are so intrusive that the straam has lost most of its natural faaturas. The strzam does not
appear to be capable to suppoit most forms of aquatic lif

Lo <

Actual Score; & Paotential Score: 7

Comments

Total Actual 215 Total Potential A

RATING Total x 100 _RDIVIOL
Potential

OVERALL RATING (Total NRCS Actual + Total MT St

<100 #DIVI0)
(Total NRCS Potential + Total MT 31 TR

- 75-100% = SUSTAINABLE
' 50-75% = AT RIS
LESS THAN 50% = NOT SUSTAIMNABLE

Updatad 4/2002
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Pebble Counts

Sullivan Creek Particle Size

100%
90% -
80% -
70%
60% -
50% -
40% ~
30%
20% -
10% ~

Cumulative %

0%

12-16

22-32
45 - 64

90 - 128

particle size (mm)

180 - 256
362 - 512

1024 - 2048

—x— Sullivan Upper
—e— Sullivan Lower

SUBSTRATE DEQ/MDM

Sullivan Upper

Count|% of Total |Cum. Total

Silt / Clay <1 4 2.92% 2.92%
Sand 1-2 3 2.19% 5.11%
Very Fine 2-4 5 3.65% 8.76%
Fine 4-6 3 2.19% 10.95%
Fine " 6-8 3 2.19% 13.14%
Medium m 8-12 4 2.92% 16.06%
Medium <>( 12 - 16 4 2.92% 18.98%
Coarse % 16 - 22 7 5.11% 24.09%
Coarse 22 - 32 3 2.19% 26.28%
Very Coarse 32-45 6 4.38% 30.66%
Very Coarse 45 - 64 7 5.11% 35.77%
Small @ 64-90 14 10.22% 45.99%
Small 2| 90-128 9 6.57% 52.55%
Large aon 128 - 180 19 13.87% 66.42%
Large O| 180-256 12 8.76% 75.18%
Small % 256 - 362 19 13.87% 89.05%
Small w| 362-512 8 5.84% 94.89%
Medium 81 512-1024 0.00% | 94.89%
Large 311024 - 2048 0.00% | 94.89%
Bedrock 0 >2048 7 5.11% 100.00%
[Total # Samples 137
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Sullivan Creek Historic Pfankuch Rating Comparison

UPPER BANKS Str.segment | Str.segment | Str.segment | Str.segment | Str.segment | Str.segment
Date Date Date Date Date Date
1.963-1.964 3.855-3.856 4.688-4.689 6.877-6.878 9.848-9.849
23 Aug. 74 23 Aug. 74 23 Aug. 74 23 Aug. 74 23 Aug. 74
Landform slope 6 6 8 2 8
Mass wasting 3 3 6 6 12
Debris jam potential 4 4 4 2 2
Vegetative bank protection 3 3 6 3 9
LOWER BANKS
Channel capacity 2 2 2 2 2
Bank rock content 2 6 2 2 4
Obstructions/flow
deflectors/sediment traps 2 4 2 4 2
Cutting 12 12 4 8 16
Deposition 12 12 4 8 12
BOTTOM
Rock angularity 2 2 3 2 2
Brightness 2 2 1 2 1
Consolidat or particle pack 2 6 6 2 2
Bottom size distribution /
percent stable materials 8 12 12 8 4
Scouring and deposition 12 18 18 12 12
Clinging aquatic 3 3 4 3 3
vegetation
TOTALS 75 95 82 66 91

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

D Xlpuaddy
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Sullivan Creek Historic Pfankuch Rating Comparison

UPPER BANKS Str.segment Str.segment Str.segment Str.segment Str.segment Str.segment
Date Date Date Date Date Date
3.653-3.961 3.961-6.903 6.903-9.694 | 9.694-10.249 | Upper Bridge | Below Quin.
28 July 87 3 Aug. 87 4 Aug. 87 4 Aug. 87 22 Aug. 2002 | 22 Aug. 2002
Landform slope 2 2 4 4 4 2
Mass wasting 12 12 9 9 6 12
Debris jam potential 5 5 4 4 4 6
Vegetative bank protection 9 9 6 9 6 9
LOWER BANKS
Channel capacity 4 4 2 2 2 3
Bank rock content 4 4 4 4 2 2
Obstructions/flow
deflectors/sediment traps 6 6 6 4 2 4
Cutting 14 14 12 8 8 12
Deposition 14 14 14 12 4 12
BOTTOM
Rock angularity 4 4 4 2 2 2
Brightness 4 4 4 2 4 4
Consolidat or particle pack 8 8 6 4 4 4
Bottom size distribution /
percent stable materials 12 12 12 12 4 16
Scouring and deposition 24 24 18 16 12 24
Clinging aquatic vegetation 4 4 4 2 3 3
TOTALS 126 126 109 94 63 115

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

81.8 Average Sullivan Cr. Pfankuch for 1974.
113.0 Average Sullivan Cr. Pfankuch for 1987.

%8910 UeAI|INS
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Sullivan Creek Tributaries Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream
segment segment segment segment segment
Date Date Date Date Date
Slide Creek Slide Creek Connor Cr. Connor Cr. Connor Cr.
0.003-0.1 0.349-0.35 0.0-0.1 0.983-0.984 0.0-0.849
23 Aug. 1974 | 23 Aug. 1974 | 22 Aug. 1974 | 22 Aug. 1974 | 28 July 1987
Landform slope 6 6 2 8 4
Mass wasting 10 6 3 9 7
Debris jam potential 8 4 2 6 6
Vegetative bank protection 3 3 3 3 6
LOWER BANKS
Channel capacity 1 1 2 1 2
Bank rock content 2 2 2 2 4
Obstructions/flow
deflectors/sediment traps 6 4 4 4 4
Cutting 12 12 8 12 8
Deposition 8 8 8 8 12
BOTTOM
Rock angularity 2 3 2 2 3
Brightness 1 3 1 3 3
Consolidat or particle pack 2 4 2 2 6
Bottom size distribution /
percent stable materials 8 8 8 8 10
Scouring and deposition 12 12 12 18 12
Clinging aquatic vegetation 3 3 3 3 3
TOTALS 84 79 62 89 90

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

D Xlpuaddy
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Sullivan Creek Tributaries Historic Pfankuch Rating Comparison

UPPER BANKS Stream Stream Stream Stream Stream
segment segment segment segment segment
Date Date Date Date Date

Branch Cr. Branch Cr. Ball Cr. Ball Cr. Ball Cr.
1.711-1.721 0.0-0.458 0.0-0.1 1.023-1.024 0.0-0.849
22 Aug.1974 | 28 July 1987 | 21 Aug. 1974 | 21 Aug. 1974 | 28 July 1987

Landform slope 4 5 6 8 6

Mass wasting 6 6 6 6 6

Debris jam potential 4 4 6 6 5

Vegetative bank protection 3 6 3 3 6

LOWER BANKS

Channel capacity 2 2 2 2 2

Bank rock content 4 5 2 2 4

Obstructions/flow

deflectors/sediment traps 4 4 4 4 6

Cutting 12 10 8 12 9

Deposition 8 12 8 8 8

BOTTOM

Rock angularity 2 2 3 2 2

Brightness 2 3 2 3 4

Consolidat or particle pack 2 6 4 4 5

Bottom size distribution /

percent stable materials 8 8 8 8 12

Scouring and deposition 12 18 18 18 18

Clinging aquatic 3 3 4 3 3

vegetation

TOTALS 76 94 84 89 96

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

%8910 UeAI|INS
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Sullivan Creek Below Quintonkian
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Site Visit Forms

Field Sampling Data ST Yo
| (One Station per page) Trip ID Date_%£/22 /41~

__vw ﬂbo; / Leader/Staff: h\n,;k‘.__x:xl\a.mm.\ht

. y ) s 7

o WIS b x5 5y VIO A
Waterbody Name Sy llivan (ree f_ County HucC
n_,_:o_._h__m 1 'l _ M.nanm_ma_d Sultivaim Cviee B helond Guwn s Kia N S
Lat ! £ 2 .t__ | Long 3.7 0 h.__ 41:_.6%\7\“ By _ GPS Datum (Circle One): 2>D mﬂv NAD 83 @
Lat/Long obtained by method other than GP5? %E N [J IfY what method used? 1f by map what is the map scale? il
Samples Taken: P ; Sample IM/File Location: Sample Collection Procedure
Water & | Nutrients Q..\..{_Elm B\ﬁn_j_:s:m e r-ca0! 4 GRAB .\...u
Sediment ] N a ) I.n._w..U.ﬂ
Maeroinvertebrate .D Macroinvertehrate Habitat Asmt. [] -2 0| KICK - HESS OTHER:
Algae/Macrophytes | L2 | DEQ Aquatic Plant Form [] br=-Cop | ¢ .1mE._”.u OTHER:
Chlorophyll a =] 02-L>0 ) |} CHLPHL-2.) OTHER:
Habitat Assessment NRCS [] DEQ [{] PFC [] EMAP [] . riu.n_..ﬂ_nm.ﬂm.n“
Substrate Pebble Count [X] % Fines []
Transect (]
hotographs !
Field Notes (3
Other
Measurements: Time: \% A0 Comments:
Q/ Flow (cfs) Hlp. A, Est.[] Wnter Speples Collegod A 16138
Temp: (C) wl4og [a 320 slhiwde. = 3p)D Pk by 6€FS
pH; @ Y _wc,
SC: (umholem) Jl\\._u CM\CS
LEerfmtrem—

DO: (mg/L) §.93 Mylo
TUR: _Clear [& Slight [] Turbid [] Opaque []
Turbidity Comments:

( TRhR S ( |
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FIELD GLﬂDE FOR STREAM CLASSIFICAT]ON

—( Sweam Chennel Gessifieatfon (Leval T )w.

[svesmnave_Swllivar Cree® [ 42— C)y))

Basin NAME; Drainage ARZA: Ac. Squli.
Location: .
Twp: Rge: Sac: Qrr: : Lal. Long.

Obaervurs'Ld'}”id ’_‘5: Preotdcr f"?"—-.qf’f Date: {/‘?‘?Z_?

| Maan DERTH of tha stream channel srass-saciion, at bank(ull stage slavalion,
| In a i section. {d. = AT W, .}

| Maximum depth of tha bankfil channal = spziion, or distance b na
'| bankiull staga and thalweg alavations, ina rifla section,

L aren WIDTH s datarminad, (difla sazan )

: - o S |
Channel Materials (earticte Size fdeg D50 - mm.
.| The D50 padicts sizz Indax reprasents the. median diamatar of channal maledals, as.

| Channel SINUOSITY (K)  ~5 L2

 vallzy langth {SU VL) or estimated from a rata of walay siopa dividad by chanaal slape {VES].
i

[BrmTpe)(Co K HEEEE

Banlkfull WIDTH ( Wy,.) |04 Ft.

WIDTH of tha straam c.hannel, at bankiull stage qluva ion, m A rifMla sectian,

Mean DEPTH ( d,,,) vre) | Ft.

Bnlcl. X-Section AREA ( Ay 213 Y sqre

AREA of lha straam channel nmas—sudlon,_nl banklull stage gleuarlnn, n a'rilfla saction,

Width / Depth RATIO (W, / dyr) A9, 29

Banxtull WIOTH divided by bankfull mean DEPTH, in a dlfla saction.

Maximum DEPTH ( duyer) 2.0 A,

WIDTH of Flood-Prone Area ( Wr,, ) 15 Fe

Twica maximum DEPTH, of (2xd unyr) = he slaga/elavalion at which lood-prong

Entrenchment Ratio ( Br) _ 22, [©
The ralio of flood-prone ares WIDTH divided by bankiull channal WIDTH. [We, 1W,
(riifa saction)

samplad from tha zhapnal surfaca, Batwaan tha Dankiuil aiage ard thalweg alavations,

Water Surface SLOPE ( 8) L% 22 FL/FL

Channal sfope = "risa® aver "run? for a reach aponximaltaly 20 - 30 Sackiull chanoal widiha
in gty with ha "riie to afla” water sUfase s age rapreteniing dhe gradienst ol Sankiull stage.

Sinuosity Is an indax of channal paltam, datarminad fom a Ao of sieam langih dvidad by

Tf‘?. OISR A BT Yhink i nS

R

Jd STrub AT H&'yk = §o4

‘Poui smﬁ hcr fhor =

Tonlte e

sz Garfirn= |t
-"mur-n.--u p

TABLE 2. Leval Il classificaton criteria, (field form) Do - Up = Gq7
Ygo 21
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“tream Name

Substrate DEQ/MDM

Sullivamn (re€ K~ statonlD

Date

8/23 /v

o B A
3

s

«2 Visit Code

fF— 03¢t

persomnel LA ldlow [SehmrdeofTNIC v
[] f '

Pebble Count
Size Catzgory .
Particla Categol {mm) Dot and Dash Count « - =3, = =10 Sum % of Total |Cum. Total
Silt/Clay <1 . 3 ”\"5
- & i~
Sand 1-2 'Q ‘;‘ 'L ) w)
Very Fina ¥ 2-4
Fine | 48
Finz 5-3 ho I
Medium 8-12
Madium 12-15
o
Coarse 16-22 D __‘3 e ff {r |
4 f p BN
Caarsa 22-32 . 4 4 % ]
g
Vary Coarsa @ 32-45 n 7 4B L?_
. Y=y Coa B e e e e
>
; 4 ¥ '
‘ary Coarsa 'E 15-54 -/f.l. !'1.1 ) e 69 1 "_
Small 54-90 MY . 2] 30, le
If ]
" . I 1 .
Small 30-123 ™. 13 )4
Large 2 12313 11 i 2,% 71>
i}
= y. # i 1 1
Large 3| e | ~ 1o .32
a w -3 ;_\:]
Small 255-352 A 4 =, J
- ; Al
Small 362-512 = 4 foe2 il
Medium 512.1024 ! o 5 4
Large 5l 10242043 | ..
=)
=
Badrock S >2048 s o
St e 120
Tatal # of Samplas - L N
. oy Y S E
i NE A~ 1 pabbw - LY -9C0
DU ‘5."\"\&,{,-\ L

77 M
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Date:

Percent Fines

Site Visit Code:

Waterbody:

Sita:

Personnel:

f 1 : Stati(jn W‘
T Lo loc Pl s 1 j
/e il })'P‘f srdh OO .
3
* Right ¥ 068 plain )
] ' 7 1
o j—)‘é/ffﬁfﬁ ijf{’ 5
' (quq,éo{ L L2 o e
T = 5.
LC_’[;‘ SC\@B C}{_ }_3(-'.-'1}1'. '5("\}. L“:*‘}:O
S = £ o]
39 .= 5.4y
)05 36 & b.79
|q\.3 .30' = G gy )
]‘—7-] 35’ = Fidi)
Isizﬂ L}O = "_?‘ 2{0
~ 2 __,“L % - 7’2‘?’
’ﬁéj:o( LR AL Ecs
f)u’ =7 .“hq":'a g@’ = ]
2 : ’ & (]
1Y 557 = 6. 14
135 bo” = 749
P') ;5 LA .59
; g9 707 = 4.5

‘d)‘;ﬁm'.fd'ﬁ'f of witler

20" = ¢.bb R
?J:\—" bt q,gg :) U.-.Iir
qp- = €. %3 j.-:‘-"'i
Gem = $-55 (;)__7-1.
(e = €. Q4T
ey AN | A .{;'iff
o~ = qox 23f
15" = Suy 2R

; : <L '
A Gt eree 37 DA
2 ]
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|
| -
I 21.1.1.5
1 .
STREAM DISCHARGE MEASUREMENT NOTES
| Date: ?_ /_;‘ B _/ b ) S Y 1
| o T T 7
Waterbosy  Sul))vaimn Lyt € K- o
| FPersonnel: .L 4 ,! f 4o} -’!_S_f_-- ;r“-i-,-‘,r j(f( g j l -/} }(_]/
1 = ] 7 7
|
I =
| Width: : <3 Fr
| Area:
Velocity:
| Gage height:
;;' Meter type: MAcsh MU By
| Meter #: ) %
| No. of sections: g l
Flow: L{_&ﬂ.} r £
i
| Sample method (wading, cable, through ice, boat, upstream or downstream side of bridge):
EFlows Merer
Distance from gzge (ft. or miles); zbove or below gage?
AN /!4
. Measurement rated excellent (2%), good (5%), fair (8%), or poor (> 8%) based on following conditions:
Extelicty’ Ao .0 1amban oF 103 ule L--"-tv,(;
Comments:
. .'.’_t'-lf,_'..' ..".“.’i_’}"' fiei s r:::r\i- AR r‘!h‘-.' e R "‘th' R IR R T e R e S B T
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TOTAL DISCHARGE:
2l 103
7 7

Date: Site Visit Code:

02 =Co-b)

Waterbody

Spllivan Cvet k.

Site;

persornel: L a1 d 1o ) Seheder [TyleRs

1.5 5.3 146 2.25”

3.0 & .43 |.00 1S

H.s D.35 /.68 L&
Lo 4.25 /. o1 T

S 0. 5¢ 2,34 LS

9.0 05 24k Thisz
]0.5 D.10 J.od 5
2.0 .05 0.89 /.5
1.8 azia 2.94 e

15.0 l.z 752 [5E

lo.S Jiil 2,15 0y

1% .0 2% 2.7 L5
9.5 o.90 7.0Y (S
11,0 0,75 2.7 5
22.5 [«O Z2.4¥ 1.5
24,0 1.4 2:0% Eat
PR ] 6.%97 1.5
270 lel (.23 Iy
28-2 0.8 | 122 15
20.0 [ 0.4 0L 0% |3

e [ = B e i 1 [t N T3/ 0 S
) — =l (=3 o =
NOTE:

First blank is used to mark the bank.
Becin mezsurements from the left bank (determine left bank while looking downstream). N
Initial peint is often the tape reading of the waterline & has no depth or velocity to measure. e e L

If this is the cese, the first measurement is made at the first point where there is adequate depth (at least 0.2 ft) and
measurable velocity,

The value for the “Distance from initial point” field is not necessarily the tape reading. Make sure it is reflective of the true
distance from the bank.

Ifthere is & sharp drop in water level near the bank, you must compensate for the discharge that is occurring near the bank.
To do so, you must insert @ "dummy” value in the first "distance” blank. This value should be equal to the second value (i.e.
the first measurement).

At points where there is stagnant water or backflow effects, begin and end measurements at the edge of where positive flow
can be measured.

Read depths on wading rod ignoring the "pile-up” effect of water on the rod.

Velocity is measured at six-tenths depth from the water surface by moving the probe support so that the foot indicator marks
25 to 30 cross-sections are adequate to reduce the level of error.

Fow =

Sections should be spaced so none contain more than 10% of the flow. Ideal measurements have less than 5% in a section,

H6.2
Cbe
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Sullivan Creek

STREAM CLASSIFICATION SHEET

Date:

/I2-Crcel

Site Visit Code:

7/22 Jsa

Waterbody  Su )7 vV an

Cret K—

Site:

Perscnnel: f=a l ;} s/ ;';\CC_ by vy L {{_( - / -7__\! )C !a-"
T B

Elevation:

Rosgen Classification:

Ecoregion®:

Drainage Easin:

Stream Order:

Gradient™:

Depth:

Aspect:

Upstream Length™"":

Riparian Shading:

Rozd density:

Drainage Density***:

Frimary Source of
Water:

Photograph #'s:

*Eccregion should be determined by use of an Omernik ecoregion map.
*Gracient should be determined for the entire reach being assessed and is measured in feet per mile,

Dreinege der

red in miles per acre upstream from site being assessed.

Appendix C

| **Upstream length sure from the site te the FURTHEST point upstream.
For many of the above fields, it will be necessary to get the information from maps or other like sources.

Determine percent land use in the watershed:
Contact Conservation Districts for infermation on land use,

Dryland agriculture

Irrigation

Urban

Grazing

Feedlots

Mining-surface
Mining-subsurface

Timber harvest

Other (explain):

Percent land use should be determined for the entire watershed of the stream reach being assessed.
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Sullivan Creek

Dryland crop

Irrigated crop

Grazing

Feedlots

Mining-surface

mining-subsurface

N \ A

Timber Harvest

tleaseadhing v s Jeshry  vpskeaan
Q) l

<
Urban }\_}\r‘ﬁr
Roads TS Noads 4 Wonesk mads
Natural A0 ‘F\(ﬁ'j

ther (explain):
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WATER QUALITY FIELD DATA SHEET

ate: 4[> ]o) Site VisitCode:  f ¢~ (L >0 ]

Waterbody <y }livam_ Cret K— site: 404522

Personnel: Lardlaw | Sehmtde r | T)CR~

i .- ]
Flace an "X" next to all that epply. Acd edditional cbservations in space provided for comments.
RIPARIAN ZONE/INSTREAM FEATURES

~<7_ |Forest

W Field/Pasture
Agricultural
Residential
Commercial
Roads

Industrial

Other (Describe):

Comments;

Local Watershed Erosion:

None
Little

e Moderate

Heavy

Comments:

Local Watershed NPS Pollution:

No evidence
> Some potential sources .
QObvious sources

Comments:

:Current estim ted/stream width (m)
[ Estimatéd stream width at bankfull (m)
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Appendix C Sullivan Creek
Estimat€d stream depth: =
Rifffe (m)
/ﬁi (m)
/_|Pool (m)

|Estinféted stream width at flood plain (m)

[ Vvelocity (1)
Is there a dam present? (Y)es or (N)o
™~ |le the stream channelized? (Y)es or (N)o

Comments:

Canopy Cover:

Open

" Partly open
Partly shaded
Shaded

Comments:

DIMENT/SUBSTRATE

Sediment odors:

p Nermal

Sewage
Fetroleum
Chemical
Anaerobic

None

Other (Describe):

Comments:

Sediment oils:

e Absent
| Slight

Moderate
Profuse

Comments:
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Sediment deposits:

Sludge
Sawdust |
Paper fiber [
S Sand I
Relic shells [
Other (Describe): I
Comments: i
|
r_r,L_, '
'Y |Are the undersides of stones which are net deeply embedded black? (Y)es or (N)o
CRGANIC SUESTRATE COMPONENTS
l
Su_?::;r:te Characteristic | % comp. in sampling area |
Detritus | Sticks, wood, course | o e B !
L _Muck-Mud | Elack, very fine organic | /) <7 I
|
Comments:
WATER QUALITY

Stream Type ) |

Z Cold water

- Cool water
Warm water

Explain answer:

Water odors I

Narmal

Sewage

Fetroleum |
Chemical

ol None
& Other (Describe):

Comments:

Water surface oils

Slick
Sheen
Globs
Flecks
¥ None

Comments:

. ' o e g A b a, P, P . iR Bl R
W TR N TR e T e VR TIREA S e AT TR L LG L Al S R L SR
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21.1.1.4
STREAM REACH ASSESSMENT FORM

Dete: 2122 ] v Site Visit Code: - =C¢
¢ [} : 7 T :
rbody; Sulhivamn C "‘(_{- L ’—/"‘-' ﬂ:.’f}/’_f’}'*_/' Site:

Personnel: L a4 ] ain) fféf hieder '/T#}C o

w

PHOTOSUIRE #S:

ANEWER ALL: N/R=UNAELE TO RECORD N/A=NOT APFLICAEBLE
TYPE “X" IN BOX NEXT TC DESCRIPTION THAT EEST FITS EACH CATEGORY ‘

(1) Precdominant vegetation & landscape characteristics in the watershed beyond the
immediate riparian zone:

Perennial vegetation, flat te rolling landscape

Ferennial vegetetion, rolling to steep landscape

Mixed perennial vegetation & annual crops, flat to rolling landscape

Cropland, rolling to steep landscape

Comments: . |

(2) Meanders:

Elight meandering--relatively straight channel with only occasional curves.

Travel length is basically the same as the straight line distance

Moderate meandering--easy, graduzl bends in the channel path

Extreme mesndering--travel length of flow is greater than twice the straight line distance

Comments:

(3) Flood flow width: |

Floods are confined in narrow canyon with width less than twice that of channel
Floods confined to a flow width of 2.3 times the width of the channel
Fleods are unconfined and spill out onto flat valley bottom

Comments:

(4) Gradient

Steep - Continuous rapids

Moderate - Alternating rapids, riffles and smooth surfaced reaches
Gradual - Emooth surfaced reaches with cccasional riffles

Flat - Very rare disruptions in smocth flat surface of stream |

Comments: m
|
|
|
|

i ’ 3 o |
- L P = e B S PR L . L sl e .
e BT el P I a4 Ik i ! (bt A T O W L AR Dgs P v S Sk At T (T} A St b
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I
|

1.Averege width of riparian zone

(> 90 ft wide) 7| 1€-20

Varies from 15 to 90 ft 11-15

15 ft) 6-10
parian zone absent 1-5

Comments (e.g.

potential):

2.Completeness of vegetation in the riparian zone

(Any vegetation functioning to maintain the bank)

Riparizn zone intact without breaks in vegetation | I1e-20

Ereaks cceurring intermittently.

Breaks frequent with some gullies and scars every 100 - 150 ft

Deeply scarred with active headcutting and gully formation all along reach

le there evidence of sediment from the upper watershed or riparian area reaching the stream
channel?

If yes, plezse describe:

Comments:

11-15
| |e-10
| |15

D(Y)es or (N)o

2. Characteristics of the Riparian vegetation

Diversity of perennial plant species reflects potentizal for site; Dense grewth; good plant vigor and age
diversity
"rproximately 60% of mature plant species present; plant vigor stable, density of growth mostly open
sy to walk through)
tle diversity in perennial plant species, and/or age of trees; plants scattered; vigor poor

Eite is dominated by annual forbs and weeds; few perennizal or climax plants present

Comments:

~7|16-20

11-15
6-10
1.5

4. Wicth/Depth ratio. The point where high flow normally reaches on the bank & is most easily determined
on straight channel sections where the "scoured” channel meets tHe "permanent” vegetation. Look for
characteristics such as terracing, soil changes (rock to soil), preSence/absence of vegetation or debris

Width/depth ratio <8

10-12
Width/depth ratic 8 to 15 7-8
Width/depth ratio 15 to 25 4.5
Width/depth ratio > 25 or stream is channelized or channel f? incised gully 1-3
Comments: .
5.Chennel stability/bar formation
Little or ne chznnel instability resulting from sediment accumulation 10-12

Some gravel bars of coarse stones and well-washed debris present, little silt
Feint bars enlarging by gravel, sand and/or silt, new bars forming
“hannel divided inte braids er stream is channelized

Comments:
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6.Bank erosion

Little or none evident, banks appear stable end are held firmly by vegetation 16-20

Erosion occurring on some putside bends and channel constrictions: non-eroding banks stable 11-15

Eresion common on most cutside bends and channel constrictions &7 |6-10

Eresion predeminznton entire channel {straight sections, inside and cutside bends, etc.) 1-5
Comments:

(Answer ONE, either Ta. OR Tb.)
7a. Streamn bottom - (For Fast moving/Riffle dominated streams)

Stony bottom of several sizes packed together, interstices obvious 6-20
Stony botiom easily moved, with little silt 11-15
Bottom of silt, gravel end sand, stable in places 6-10
Uniform botiom of sand and silt locsely held together, stony substrate absent 1-5

7b. Stream bottomn - (For Slow moving/Pool dominated streams)

Mixture of substrate materials with gravel and firm sand prevalent; vascular reot mats and submerged

vegetation commeon D‘H’:‘-ZD

Mixture of scft send, mud or clay; mud may be dominant; some vascular root mats and submerged

vegetation present 11-15

Allmud or clay, or channelized with sand bottom; little or no submerged vegetation €6-10

Hardpan ¢lay or bedrock; no vascular root mat or submerged vegetation 1-5
Comments:

8a. Riffle/pool spacing - (For Fast moving/Riffle dominated streams)

[‘-ist:‘nct; cccurring at intervals of 5-Tx stream width EZ?_’ 16-20
Irreqularly spaced, 8-15x stream width 11415 =
Long pocls separating short riffles, meanders absent, 16-25x stream width £-10
Meanders and riffles/pools absent er stream channelized, >25x stream width 1-5
8b. Riffle/pool characteristics - (For Slow moving/Pool dominated streams)
Even mix of deep, shallow, large and small pools 16-20
Majority of pools large and deep, very few shallow pools 11-15
Shallew pools more prevalent than deep pools €-10
Majority of pools small and shallow or pools absent 1-5
Comments:
9.Aquatic plant grouTrth
Mot epparent, but rocks or other submerged objects feel slippery [/ Z]10-12
In smiall patches or along channel edges - 78
In large patches or discontinucus mats | |46
Mats cover bottem (hyper-enriched conditions) or plants not apparent and rocks not slippery (stream
devoid of algze because of toxic conditions) D‘l-.'i
Comments:
10.Turbidity
Clear & 10-12
Slightly off color 7-8
Opagquem (can see through) 4-6
Cloudy (can't see through) . 1-3
Color: . . |
R I (R RTINS TR NS 8 -1 60 o DU A gt R B i el b k|
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ls rain or runoff influencing turbidity levels today? M{Y)es or (N)o

Comments:

Water surface oils

None
Slight
Moderate
Severe
(Flace "X" next to all that apply)
Slick:
Sheen:
Flecks: ! |
(Please describe):

Comments:

12. Meaterials other than sediment on channel bottom (e.g. iron or aluminum oxides,
calcium carbonzate)

None 2 711012
Slight 7-8
Moderate 4-6
Severe 113

State color:

Comments:

13. Salinization

None evident ' @10-12

Fvidence of salinity is present in the watershed, but no salt crusts cbserved in or near the stream [J7s

Miror evidence of salts in or near the stream. Plant diversity may be reduced or dominated by salt

tolerant species I:4'B

Salt crusts common in or near the stream or on stream banks, Vegetation may be severely reduced due

to salt : (s
Comments:

14. Water odor

None 0-12
Slight 7-9
Moderate 4-5
Strong 1-3 I
Describe odor; |
Sewage:
Fetroleum:
Chemical:
Natural:
Other:
o Comments:
|
fi ok i i T R e S 5 b : . -t J
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No apparent loss (irrigation return flow may be supplementing base flow) 751012
Weter loss noticeable, however flows are adequate to support aquatic organisms 79

Flow supporis aquatic organisms, but habitat, especially riffles, is drastically reduced 4-6
Channel may be dry or flow low encugh te preclude or severely impair aquatic organisms 1-3

Are irrigation diversion or return structures present? M(Y}es or (.

Comments:

16. Amount of fish cover (Relstive % of reach with some type of fish cover)

Extensive (> 50%) 10-12
Moderate (25-50%) 78
Sparse (< 28%) 4.6
£bsent or "choking” vegetation only 1-3

Fish cover types--(F) present, (C} commoen, (A) abundant, (N) none
Undercut banks:
anging vegetation: g
Deep pools: C.
ags/Woody Debris:
Eculders:
Rootwads:g

wquatic Vegetation:
Qther:

Additional |
Comments:

TOTAL MAXIMUM COMFARED 7O MAXIMUM POSSIBLE: |
%TOTAL:

19 | Mo~ Q28 ‘
2l o

E£7-100%=Non-impzired; Fully supporting
B0-86%=Non-impaired; Fully supporting, but threatened
71-79%=Minor impairment; Partially supporting
55-T0%=Moderate impairment; Partially supporting
0-54%=Eevere impairment; Non-supporting |

TOTAL MAXIMUM COMPARED TO REFERENCE STREAM: |
Total Value: Note: Data should be compared to reference condition. i

[ ] dho o o pssdle cefuence sk |

Reference Stream Value:
Enter value of reference stream in order to compare results from stream
being assessed.

[ ]> 75%=Fully supperting

50-75%=Partially supporting
< 50%=Non-supporting

% - i 4 SR e MM 5 i : Te R (5l
RO [Pt R T TRRR T e R ST W g o S G SO RT, RS O R BT A U W o (et 50 0 v it S O [ B
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U.S, CEFARTMENT OF AGRICULTURE Mentana
NATURAL RESOURCES CONSERVATION SERVICE 12/2000

RIPARIAN AEEEEEMENT WORKSHEET

Name of Stream: Ty n LFJ( M

Stetion D 4A&—C 30

ID Team/Cbservers: __._ r_;t Loy iy

Length of Reach:

i T H St i

E‘SIBZTM 22 :"E‘

Cuestion 1, Stream Incisement:

£ = channe! stable, no ective downcutting cceurring; old downcutting epparent but & new,
formed within the incised channel, There is perennial riparian vegetation will established in the riparian area. (Stage 1

znd 5, Schumm's model)

E=

ct
the base of the felling bands, solid disturbance evident. (Stage 4).

4 = small headeut, in early stege, is present. Immediate action miay prevent further degradation (early Stage 2).

.
'|

oo

The presence of active headcuts should neerly elweys keep the stream reech from being rated sustainable.

steble riparian erea has

annel hes evidence of old downcutting thatl has begun stakilizing, vegetation is beginning to establish, even at

unetable, chennel incised, aciively widening, limited new riparian areafflcodplain, floodplain not well vegetated.
he \LLt.at.Lr. that is present is mainly pioneer species. Bank failure is common. (Stage 3)

= chennel deeply incised, resembling & cully, litle or ne riperian eres, eclive downcutting is clearly occurring. Only
ceesional or rare flood events access the flood plain. Tributaries will alse exhibit downcutting/headcuts. (Stage 2)

Actual Score: / Fotential Score:
Comments = e
Guestion 2, Percent of Streambanks with Active Lateral Cutting: -

€ = the laterel bank erosion is in balence with the stream and its setting

4

n

there is & minimal amount of zctive leteral bank erosion occurring

1"

3
L

there is @ moderzate emount of active lateral bank erosion occurring
0]

{here is excessive lateral bank erosion occurring

Actual Score: ;,'2 Fotential Score: é[

Comments

Cluestion 3, The Stream is in BEalance with the Water and Sediment Being Supplied by the Watershed:

5 = the stream exhibits no excess sediment/bedicad deposition, sediment occurs en point bars and other locations as

would be expected in a slable, dynamic system

4 = sediment clogged gravel's are epparent in riffles or pocls, or other evidence of excess sediment apparent
2 = mid-channel bars are common
0 = stream ic breided (except naturally occurring braided systems), having at least 3 active channels

Actual Score: @ Fotential Ecore: é

Comments
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Cuestion 4, Sufficient Soil Present to Hold Water and Act as a Rooting Medium:

= muote then 88% of the riparien ares with sufficient geil to hold water end act as a rooting medium

€£% 1o 8% of the riparian area with sufficient soil to hold water and act as a rooting medium

8}

7= 25% te 65% of the riparian erea with sufficient soil to hold water and act as a rooting medium

35% or less of the riparien erees with sufficient scil te hold water and act as a rooling medium

- -
all - -
~rictual Score: [ Fotential Score; e

Comments

Guestion §, Percent of Streambank with Vegetation having & Deep, Binding Rootmass: (see Appendix | for
stability ratings for most riparian, and other, species)

€ = more than 80% of the streambank comprised of plant species with deep, binding root masses

4 = 60% 1o 80% of the streambank comprised of plant species with deep, binding root masses

2 = 20% to 60% of the streambeank comprised of plant species with deep binding root masses

0 = less than 30% of the streambank comprised of plant species with deep binding root masses

Actual Score: '5',3"' Fotential Score: é

Comments

estion 6, Weeds :
No noxious weeds are present
2 = 0-1% ofthe riperian area hes noxious weeds
1 = 1%-£% of the riparian area has noxious weeds

0 = cver 5% of the riparien area has noxious weeds

Actual Score: 5 Fotential Score: LB

Comments

Question 7, Disturbance-Caused Undesirable Plants:
2= 1% or less of the riparian grea has undesirable plants
7 = 1%-5% of the riparian area has undesirable plants

1
0 = over 10% of the riparian area has undesirable plants

Actual Score: L 3 Fotential Score: ( 3

£%-10% of the riparizn ares has undesirable plants

aments
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ric poiential for woody species)

= all age classes of native woody ripatien species present (see table, Fig 2)

o

6 = one age class of native woody riparian species cleerly absent, éll others well represented. For sites with potential
or frees and shrubs, there may be one age class of esch absent. Often, it will be the middle age group(s) that is (are)
lecking. Having meature individuals and & young age class present indicate potential for recovery.

4 = two age classes of native riparian shrubs and/or iwo age classes of riparian trees clearly absent, other(s) well
represenied, or the stand is comprised of meinly mature, decadent or dead plants

2 = disturbance induced, (i.e., facullative, facultative upland species such as rose, or snowberry) or non-riparian
species dominste. Re-evalugie Question 1, incisement, if this has happened.

0 = some woody species present (»10% cover), but herbaceous species dominate (&t this point, the site potential
should be re-evaluated to ensure that it has potential for woody vegetetion). OR, the site has at least 5% cover of
Fussizn olive end/or salt cedar

= .
Actual Score: g"f Fotential Score: g

Comments

CQuestion 8, Utilization of Trees and Shrubs: (Note: Skip this question if the riparian area has no potential for
woody species)

4 = 0-5% of the eveilable second year and older stems are browsed

2 = E%-25% of the aveilable second yeer end older stems are browsed
2 = 268%-50% of the aveilable second year and clder stems are browsed.

1 = more than 50% of the available second year and older siems are brewsed. Meny of the shrubs have either a
“clubbed” growth form, or they are high-lined or umbrella shaped.

0 = there is noticeable use (10% or more) of unpalatzble and normally unused woody species. .
Actual Score: &'? Fotential Score: e Zt
Comments
Cuestion 10, Riparian/Wetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
& = 8E% or more of the riparian/wetland plant cover has a stability rating >_ 6
= TE%-8E% of the riparian/wetland plant cover has a siability rating >_ 8
4 = E5%-T75% of the riparianfwetland plant cover has a stability rating >_ 6
2 = £E%-655 of the riperianfwetland plant cover has a stability rating>_ 6
0 = less than 55% of the riparian/wetland plant cover has a stability rating =_ 6
Actual Ecore: 5 Potential Score: ?
Comments ) o
‘--‘ F f .-"f =
clok Mo LaiTh
e \\
3
N T T —— bl o el s 3. (T Al s g i P e S i 5 e v r S el

C-390



Appendix C Sullivan Creek

Question 11, Riparian Area/Flocdplain Charecteristics are Adequate to Dissipate Energy and Trap Sediment.
€ = active flood or overfiow chennels, large rock, or woody msterial present and adequete to dissipate energy and trap
sediment, There is little surface ercsion and no evidence of long, continuous erosional arees on floodplain/riparian
=reg or streambank, There are no headouts where either cverland flow andfor flood channel flows return to the main
rock endlor woody meaterial is present, but generally of insufficient size to dissipate energy. Some sediment
“Tiepping cecurring. Occasionel evidence of surface erosion. Generally not severe enough to have developed
7 = inedequate rock and/or woody meteria! aveileble for dissipation of energy or sediment trapping. There is surface
erosion (scouring) end occesional headeuts where overland flows or flood channel flows return to the main channel.
reaffloodplein lacking any of these attributes: 1)adequate flood or overflow channels, 2) large rock, or 3)
viteble for enerpy dissipation and sediment frapping. Ercsional areas are long and continuous.
ki Hion or:su erials edequete to resist funther erosion. Surface erosion is obvious on the
floodplainfriperian aree. Headcuts are present that have the potential to create meander cut-offs,
Actuzl Score: é’_ Fotential Score: _é
Comments .
SUMMARY
STREAM/PROJECT: REACH I.C DATE:
Fossible Fotential
Actugl Score Points Score
“'IESTION"1: | Z-"' Etream Incisement [¢] Di254:06::8 0
ESTION 2: o Lateral Cutting 4] 0,2,4,6 0
<UESTION 2 Li Stream Ezlance 0 0,2,4,6 0
QUESTION 4: Z Sufficient Soil =0 N/A,0,1,2,3 0
QUESTION &: Rootmass 0 M~ 0,2,4,6 0
QUESTION &: Weeds 0 o e 0
CQUESTION 7: 2 Undesirable Plants 0 01253 0
QUESTION 8: ¢ Woody Species Establishment 0 N/A, 0,2, 4,6, 8 0
QUESTION 8: Erowse Utilization o] N/A, 0,1,2,3, 4 4]
QUESTION 10; Fiperian/\Wetland Vegefative Cover ~ 0 N/A0.2.4 6 8 0
QUESTION 11: Riperian Arez/Floodplein Characleristics * 0 N/A 0,2, 4,6 0
Total 0 61 0
Fetential Score for most Bedrock or Boulder streams 0 (22) 0
(questions 1, 2,3,6,7, 11)
Fotential Score for most low energy "E" streams 0 (49) 0
(questions 1-7, 10, 11)
RATING: = Aclual Score X 100 = % rating #DIV/0!
Fotential Score A I
Acual=49 /.__\;:'mb
= bl 1= e R oV
£0-100% = SUSTAINABLE JJJ.'IPLW%ML Y6 e
50-80% = AT RISK
LESE THAN 50% = NOT SUSTAINABLE
= Only in ceriain, specific situations can both of these receive an "N/A",
4
s v = 1
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e e A e S e A S S ety

Supplemental Questions to NRCE Riparian Assessment Worksheet

The score for these guestions does not have an effect on the rating above,

Note: Answers 10 these guestions miust consider the potential of the stream,

Cuestion 12. Fisheries Habitat / Stream Complexity

& = Abundant deep pools, woody debris, overhanging vegetstion, boulders, root wads, and/or aquatic vegetation

€ = Fish habitat is commen (see ebove).

4 = Fish habitai is noticeebly reduced. Mest pools are shallew and/or woody debris, overhanging vegetation, boulders,
rool weds end/or eguatic vegetation are of limited supply.

2 = Fools and habitat feetures are sparse or non-existent or there are fish barriers.

0 = There is not encugh water to support a fishery

N/A = Stream type would not suppori & fishery under natural conditions

Actuzl Ecore: &> Fotential Score: =

£
Comments 72K ¢ g (et LoV AL ,.'if-’?".r*ﬂf
i 7 /
0 \:__. ."‘ ..f
{’r’/ -
Cuestion 13. Solar Radiation
€ = More than 75% of the stream reach is edequately shaded by vegetation.
4 = B0-75% of the stream reach does ot have adequate shading or the water temperature is probably elevated by
3 = Approximetely 25-50% of the stresm does not have adeguate shade.
U = Mere than 758% of the stream rezeh does ol have sdequaie shade by vegetation or the water temperature is
probebly dresticelly aliered by irrigetion, ete. =

Actual Score: éf/ Fotential Scere: é‘i

Comments

Cuestion 14. Algae growth / Nutrients
€ = Algee not epparent. Rocks are slippery.

4 = in small paiches or along channel edge
2 = in large patches or discontinuous mats
0 = Mats cover bottom (hyper enriched conditions) or planis not gpparent end rocks not slippery (toxic conditions)

N/A = No water

Actuzl Score: é’ Fotential Score: (/g:_?

Comments

C-392



Appendix C Sullivan Creek

Question 16, Surface oils, turbidity, salinization, precipitants on stream bottom and/or water odor
& = none
4 = Elight

2 = Moderste

Exiensive

N/A = No water

Actuel Score:

1
Comments o .
Question 16, Bacteria
4 = There are no known anthropogenic sources of bacteria
2 = Likely sources of bacterie are presert. Westewsater or concentreted livestock cperations are the most common
[ = Feedlols are common of rew Sewage is entering the stream
Actugl Score: Foiential Score:
|
|
1y ST - RPN !
Comiments - T { Il
|
stion 17. Macroinvertebrates
4 = The stream hes 8 healthy and diverse community of macroinveriebrates. Stream riffles usually have an
sbundance of mey fiies, caddis flies and/or slone flies.
2 = The stream is dominated by pollution tolerant taxa such as fiy and midge larva. |
0 = Mecroinvertebrates are rare or absent
N/A = Etream reach is ephemeral
Actual Score; /1' Potential Score; 4
Comments .. O
1
|
1
6 1
' - i | ]
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GILESTION 10. 1l|’l$_\|?'ll(‘]'| NIPeiLis (SSSESD UBUTITG GHIoGa ) TV OV el ilus O YyUu Hiay el o nigjune IUUdIIy duoul
this. Evalusie effecis from de-watering or inter-basin transfer of water.)

&= There are no noliceeble impacts from irrigation

€= Changes in flow resulting from irrigation praclices are noticeable, however flows are adequate to supporl aquatic
organisms,
4 = Flows support aguatic organisms, but habitat, especially riffles are drastically reduced or impacted.

2 = The flow is low encugh to severely impair aquatic organisms
U = All of the water has been diverted from the stream

N/A = Siream reach is ephemeral.

<7 ) e -~
Actual Score: 2 Fotential Ecore: i - £ .
Comments il . W 4

Cuestion 18, Landuse activities — Sources
&= Landuse practices do not eppesr to significantly impact water guality or the riperian vegetation. Any impacts that
vocour appear to be natural.
€ = There ate some-signs-efimpact from lenduse ectivilies such as grazing, dryland agriculture, irrigation, feedlots,
— z 3
mining, dimber harvesting,urban, roads, elc.
e e
from landuce aclivilies are obvicus and occur throughowut moest of the stream rezch. For example, there

ne of human induced eresion, saline seeps or overgrazing within the watershied.

4 = Impadct

1s
are pbvious si

2 = | anduse impacis ere significant end widespread. Visuel observation end photo documentation would provide
cverwhelming eviderice that the stream is impzired.

0 = Land use impacts ere so intrusive that the stream has lost mest of its natural features. The stream does not
eppear fo be capable to support most forms of aquatic life
Actual Ecore: [0 Fotential Score: é
Comments
= ‘-' o ,"I f = Vs =
Totel Actuzl : Total Potential ~_“/"[/ s /b [ 0
I = S gy ¥ 9%
Irl;’ i L B e
RATING Total x 100 #DIV/0! Lt (i
Potential 15 U]l
Y | J"'J
CVERALL RATING (Tetel NRCE Actuzl + Tetal MT Supplement Actual) *x100 #DIV/0!
(Totel NRCE Folential + Total MT Supplement Fotential)
75-100% = SUSTAINABLE ;:i e :)..,\
£0-75% = AT RISK [2 12
LESS THAN 50% = NOT SUSTAINABLE
5 Updated 4/2002
- P— " -~ T FT——— -
A BN n = el B 1T FE0LA BT (T S - LT T - [ L Y . Y : i B i}
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= B
AQUATIC PLANT FIELD SHEET
i1 i .
Date: [ 3-1p3 Site Vigit Code: S e AL
Dated 4y f_-_c.-f__,r__TJ_; - __._..SiteVisitCode:  0g--C2 [
s A §2 J ’ e
Waterbody 5 1i 4 11 ¥ & 3™ (Pl s B g N
Personnel: { ’ )i b ,—\/ A
P1 imate the percent of wetted substrates at the
E j of aguatic plants, to record the relative
amount of accumul: ] jory, and to note the general coler and condition of
plants in each categ This information will help to describe the health and productivity of the
aquati systern, d isance aguatic plant problems, identify potential sources and causes of
pollution; and documer r! anges in the plant community over time.
[ Tvoactblant | -
vpe of plant | _ Amount of i
F P Cover (%) Ccolor Condition
g mwth growth
Sy et o b
Microalgae | 7.5 | 1AW
\ ll 1
Macroalgae | | O- | 1HlL
Mosses | O | |
Mecrophytes 2
L,. ol ==
Eare substrate £ -
100 %
Substrates present (please rank);
rock: /
wood: 32
sediment: 2
other (list):
1)
2)
3)
4)
5)
GO S RO IR B O T T e S S T TR AR T S T O i
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Explanation and Definitions

Cover: Estimate

he percent of wetted substrate erea colonized by each of the plent cateqories listed, and
F J F =

i tcolonized by any plants (see Fare Substrate, overleaf). Also, rank the types of

for colonization by planis (1 = substrate eccounting for the most areg, etc).

Amount. Record the relative amount of plant growth in each catego ry &s being light, moderate, or heavy.
Light growih barely covers the substrete surface and is net immediately evidert. Heavy growth extends
elmicst to the weter surface or beyond. Moderate growth is intermediate between light growth and heavy
growth.

Color: The colers of aguatic plants are clues to their identity and to the health of aquatic ecosystems. Plant
colors may span the spectrum of hues in the rainbow (see Microzlgae below). Record the predominant
color of the plants in each of the categories present.

Condition: Agquatic plents go through seesenzl cycles of growth, maturity, 2nd decay. The condition of a
plent or group of plants will indicete the stage of this sezsonel cycle. Growing plants show new growth and
bright colors. Mature plants are lerger but have more subdued colers because of age, epiphytes and
seciment depesits. Decaying plents display 2 less of both pigmentation and physical integrity. Enter
growing, mature, or decaying. '

Micrealgae: Microalgae are microscepic algee eppezring 25 pigmented accumulations attached to or
resting upon submerged surfaces. This categery commonly includes diztom "slimes” and films of green,
blue-green, or euglenoid slgae in depositional areas. Colors may range through shades of yellow, red,
brown, green, blue and black. Included here are accumulations of "sewage fungus” (tan-gray) below sources
of orgenic pollution, "yellow boy” (yellow-orange) below mine edits, znd iron bacteria (orange-brown) in
groundwater seeps and springs.

“"acrozlgae: Macroalgae are macroscopic glgae whose individual plants or colonies are visible to the
sided eye. Macrozlgae mey be free-floating, or they may be sttached te or resting upon submerged

—~urfaces. Exemples of mecreelgae include filementous growth forms (Cladephara, Spirogyrs, Ulothrix ),

plant-like elgze with leaf-like structures (Chara, Nitella ), compact round or flattened colonies (Nostoe,
Rivulerie ), gelatinous masses (Chzelophora, Tetraspore ), 2nd sher, tubular strands (Lemanea). Coloris
highly varizble, as it is with the microalgae.

Moss: Mosses are primitive plents that are intermediate in complexity between algae and higher plants,
Mosses are common in cold-water habitats in western Montana. Mosses are typically green in color; the
shede of green varies with plant viger and the amount of sediment accumulation.

Macrophytes: Macrophytes or “higher plants" are distinguished from elgae and mosses by their larger size
and by the presence of true leaves, roots and flowers. Rooted macrophytes typically colonize areas of
sediment depesition, Macrophytes may be free-floating (duckweed), submergent (pondweed), or emergent
(cettails, bulrush, water lily).

Bare Substrate: Substrates may be void of plent growth because of toxic or sterile conditions or because of
recently scoured or unstable substrates. Rocks in meuntzin lakes and streams may appear to be barren at
first glence, but closer examination often reveals & very thin film of diatoms (microzlgae) that feels slippery or
slimy to the touch. Similarly, nearshore sediment depesits that have not been disturbed for several days will
usuelly develop 2 film of microzlgae. Exzmine these substrates closely.
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21.1.1.12

MACROINVERTEERATE HA

HTAT A ‘"""'"‘N‘FNT FIle FGFM

FIFFLE/RUN PREVALENCE

02 -C2v)

! [ \'__ Y - S Site:
F‘(.-rsr.-r.ne!:_l,_ﬂ_ 1 (} |4 .r;_) < & #’\ ref dev }—1‘_.‘ )€ v
HABITAT OPTIMAL SUB-OFTIMAL MARGINAL POOR

| PARAMETER_ |

14, Riffle Development

riftle 65 wi
= two times width

|Well-ceveloped
&6 stream & ext
of stream.

Rifile a5 v

£ stream
but length less than two
times width,

i o
Reduced riffle area that

is rol as wide as stream
& its length less than two
times width,

Riffles virtually non-
existent

1B. Benthic Substrate

cobble.

abundant cobble, but
bedrock, boulders, fine
gravel, or sand prevalent.

bedrock, boulders, sand,
or silt; cobble present.

L o
1A, score;  JI/ /80 J E-§ 3.5 0-2
[
Comments:
Diverse substrate dominateo by Substrate diverse with Substrate i by fine gravel,

sand, silt, or bedrock
substrate.

1B. score:

!

Vas®)

3-5

0-2

Comments:

| S

i. Embeddedness

Gravel, cobble, or boulder particles
are between 0-25% surrounded by
fine sediment (panicles less than
6.35 mm [.25"]).

Gravel, cobble, or
boulder particles are
between 25-50 %
surrounded by fine
sediment

Gravel, cobble, or
boulder particles are
between 50-75%
surrcunded by fine
sediment.

Gravel, cobble, or
boulder particles are
over 75% surrounded by
fine sediment.

A0

Z.score:

11-18

6-10

0-5

Comments:

Channe! alterations absent or
minimal; stream pattern apparently in
natural state,

Some channelizetion
present, usuzslly in areas
of crossings, ete.

New embankments
present on both banks;
40-80% cf the stream

Banhks shored with
gabion or cement; aver
E0% of the stream reach

3. Channel Alterstion Evidence of past reach ch lized & ch lized & disrupted.
{channelization, alterstions (before past  |disrupted.
straightening, dredging, 20 years) may be resent,
other alterations) but more recent channel
alteration is not present.
P e Y
d.scorer IO/ S716-20,7 1115 £-10 0-5
—
Comments:

4, Sediment Clepesition

Litile or ne cnlargement of bars &
less than 5% of the bottom zffected
by sediment deposition,

Some new increase in
bar formation, mostly
from coarse gravel; 5-
30% of the bottom
affected; slight
deposition in pools,

Moderate deposition of
new gravel, coarse sand
on cid & new bars; 30-
50% of the bottom
affected; sediment
depesits at obstructions,
constrictions, & bends;
meoderate deposition in
pools prevalent

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
depousition.

4. score: ff 1620 (11‘15) 5-10
Comments: é/; f.;;"/// /',5_.- ,// 100 ’i"fj{/b 6///“ 5 &Qﬂy Z_{!M
wHart o ﬂanj % Z;Z y/wmf/
f,i.L, Gl T »u'i 5 |‘ L " P el 11".-'-'\' L PR l,tff?‘.'bu. .

_—
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£. Channel Flow Status

Waier fille b:
amount el channel substrate
exposed.

sefiew channel; minimai Water fills > 75% of the

baseflow channel; < 25%
channel substrate

Waler fille 25-75% of the
beseflow channel; riffle
substrates mostly

Very little water in
channel, & mostly
present as standing

J exposed. exposed, pools.
£ score: 1 16-20 /7145 ) £-10 0-5
7= = T N
Comments:
e

| & Eank Stakility (scome
wach bank) NOTE:

Determine left or right
side whiie facing

Banks
or bank failure: Ettle gprisrent

potential for futre probiems.

e; ne evicence of erosion

Moderately stable;
infrequent, s | aress of
lerosion mestly healed
over,

Mocderately unstable;
moderate frequency &
size of erosions! areas;
up to B0% of banks in
reach e erosion; high
petential during

Unstable; many eroded
@reas; “raw” areas
frequent aleng straight
sections & bends;

60-100% cf banke have

obvious bank sloughing;

cownstream. flow. erosion scars on
Kk i |sideslopes.

E. =core: &8 { T3 ) 02
bty d e R e T e L SRR

Left Side ; o

Average:
Commients: 7
Right Side

|

| 7. Benk Vegetation
Fretection (score each

| bank) NOTE: recuce

scores for annual crops
& weers which de not
hoid secil well (e.q,
knapweed),

Cver 80% of the streambank surfaces

TO-80% of the

ambank surfaces
-0 by vepetation;
n evident, but
Tecting full plant
growth potential o any

50-70% of the
streambank surlaces
covered in ve
disruption ot
patches of bare soil or
clesely cropped
vegetation common; less
than one-half of potential
plant height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
extensive disruption of
|vegetation; vegetation
removed to 2 inches or
less,

Left Side

Average:

Z.5

[l S e S

Right Side

Comments:

| e = 100 teer.. [Width of ve 51_1:5;; zone |Width of vegetatod zone  [Width of vegelated zone
| 8, Vegetated Zone Width 30.10C feet 10.30 foet <10 feet
{score each side)
e e e . ,'-‘.
(L. score: 810 FEE J 3.5 0-2
S s -
2 e
Len Sice ‘7
4 &ﬂ Average;
o B Comments: s
Right Side {:‘)
| :“_ o ¥ { "' oy
TOTAL SCORE: Score compared tc maximum possible: | =0
| !
=0
o B e
H
oy, TRy e L y §i ot AT L A ot DR o RS RS B (R o, 1
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Pebble Counts

SUBSTRATE DEQ/MDM

Sullivan Lower

Count % of Total Cum. Total
Silt / Clay <1 3 2.48% 2.48%
Sand 1-2 2 1.65% 4.13%
\Very Fine 2-4 0.00% 4.13%
Fine 4-6 0.00% 4.13%
Fine 0 6-8 1 0.83% 4.96%
Medium m 8-12 0.00% 4.96%
Medium | 12-16 0.00% 4.96%
Coarse % 16 - 22 8 6.61% 11.57%
Coarse 22 -32 4 3.31% 14.88%
\Very Coarse 32-45 7 5.79% 20.66%
\Very Coarse 45 - 64 21 17.36% 38.02%
Small ﬁ 64 - 90 37 30.58% 68.60%
Small 7l 90-128 13 10.74% 79.34%
Large g 128 - 180 7 5.79% 85.12%
Large O| 180 - 256 10 8.26% 93.39%
Small n| 256 - 362 4 3.31% 96.69%
Small % 362 - 512 1 0.83% 97.52%
Medium 9 512 - 1024 3 2.48% 100.00%
Large 8 1024 - 2048 0.00% 100.00%
Bedrock @ >2048 0.00% 100.00%
Total # Samples 121
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Quintonkin Creek Historic Pfankuch Rating Comparison

UPPER BANKS Str.segment | Str.segment | Str.segment | Str.segment | Str.segment
Date Date Date Date Date
0.025-0.125 3.702-3.703 5.388-5.389 6.368-6.369 6.654-6.655
23 Aug. 74 23 Aug. 74 24 Aug. 74 24 Aug. 74 24 Aug. 74
Landform slope 8 6 6 8 6
Mass wasting 6 10 3 9 10
Debris jam potential 4 6 6 6 4
Vegetative bank protection 3 3 3 3 3
LOWER BANKS
Channel capacity 1 2 1 1 2
Bank rock content 2 2 2 2 2
Obstructions/flow
deflectors/sediment traps 2 4 2 4 2
Cutting 4 12 4 12 4
Deposition 4 8 4 8 8
BOTTOM
Rock angularity 3 3 2 2 4
Brightness 1 3 3 3 3
Consolidat or particle pack 6 4 2 4 4
Bottom size distribution /
percent stable materials 12 8 12 8 8
Scouring and deposition 18 12 12 12 18
Clinging aquatic 3 2 3 4 2
vegetation
TOTALS 77 85 65 86 80

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

331D UBAI|INS
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Quintonkin Creek Historic Pfankuch Rating Comparison

UPPER BANKS

Str.segment

Str.segment

Date Date
5.388-5.389 6.368-6.369
27 July 1979 | 27 July 1979
Landform slope 6 6
Mass wasting 3 6
Debris jam potential 4 2
Vegetative bank protection 6 6
LOWER BANKS
Channel capacity 1 1
Bank rock content 2 2
Obstructions/flow
deflectors/sediment traps 2 2
Cutting 4 4
Deposition 8 8
BOTTOM
Rock angularity 2 2
Brightness 1 1
Consolidat or particle pack 2 4
Bottom size distribution /
percent stable materials 4 8
Scouring and deposition 6 6
Clinging aquatic vegetation 2 2
TOTALS 53 60

Reach score of: < 38 = Excellent; 39-76 = Good; 77-114 = Fair; >115 = Poor

78.6 Average for Quintonkin Cr. 1974.
56.5 Average for Quintonkin Cr. 1979.
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