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INTRODUCTION

An ad-hoc watershed group consisting of the San Juan Citizens Alliance, Trout
Unlimited, the City of Durango, La Plata County, the Colorado Division of Wildlife, and
the San Juan Public Lands Center is interesting in determining the cause(s) of excessive
sedimentation that has accumulated in Lightner Creek at its confluence with the Animas
River. Observations suggest this excessive sedimentation is a more recent
phenomenon.

The watershed group is interested in evaluating the sedimentation problem using a three
phase approach. The first phase is a broad brush evaluation of the watershed in order to
identify likely source areas. The second phase consists of identifying the cause(s) at
each source area along with potential corrective measures. Phase three consists of
implementation of corrective measures. This Report and supporting documentation
corresponds primarily to the first phase of this process. However, some information
pertaining to components of the second phase are also presented below.

It should be noted that it was Basin Hydrology’s understanding that the focus of the
study was to identify the sources and causes of sedimentation, not turbidity, at the
mouth of Lightner Creek. During subsequent discussions with watershed members and
a newspaper article, it became apparent that high turbidity levels were also a concern.
Although potential turbidity sources are difficult to determine during the fall low-flow
season (when this study’s field work was performed), the sediment sources identified
here-in, along with a proposed water quality monitoring scheme, can be used to identify
likely sources or areas that are creating high turbidity levels.

The majority of the field work for this Report was performed in October 2009 with some
work performed in November 2009.

The Appendix contains:
0 11”x17” maps
o0 Channel Stability and Stream Classification Summary forms, and

0 photographs documenting encountered field conditions.

STUDY AREA DESCRIPTION

Watershed

The Lightner Creek watershed encompasses 63.7 miles?. Its highest elevations lie on
the east slope of the La Plata Mountains at an elevation of ~ 11,500 feet. The watershed
discharges to the Animas River at an elevation of ~ 6,500 feet. For the purposes of this
study, the watershed was subdivided into three major sub watersheds. They consist of
Upper Lightner Creek, Wildcat Canyon and Lower Lightner Creek. The Lower Lightner
Creek watershed was further divided into three subwatersheds consisting of the Tech
Center Watershed, Perins Canyon Watershed and the balance of the Lower Lightner
Creek watershed. Boundaries of these watersheds are shown on the Lightner Creek
Watershed map. The size of each watershed is presented below.
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Watershed Area (mi? % of Total

Upper Lightner Creek 52.1 82
Wildcat Canyon 8.9 14
Lower Lightner Creek 2.7 4
Perins Canyon 0.7 26
Tech Center 0.2 7
Lower Lightner Creek 1.8 67
Total Lightner Creek 63.7

* Percent of Lower Lightner Creek watershed
Soils

Soils within the watershed area are generally a mix of residuum, alluvium and alluvial
fans derived from interbedded sandstones and shales as defined by the Archuleta-
Goldvale-Hesperus general soil map unit (Soil Survey of La Plata County Area,
Colorado). Within the general soil map units are detailed soil map units. Characteristics
of the detailed soil maps units pertinent to this study are provided below. The Soils Map:
Lower Lightner Creek Watershed in the Appendix shows the distribution of the detailed
soils map units in Lower Lightner Creek. The only locations with Badland and Zyme clay
loam soils, which contain high percentages of shale, lie within the Lower Lightner Creek
watershed. Since the Archuleta — Sanchez Complex is also derived from sandstone and
shale residuum, it has the potential to contribute shale and other fines to watercourses.
It is distributed throughout the entire watershed with a large area lying on the north side
of Lightner Creek along the eastern edge of the Upper Lightner Creek watershed (e.qg.,
Dry Fork area). It also occurs south of Lightner Creek within the upper watershed and in
Wildcat Canyon in the form of linear bands.

% Passing
Soil Map Unit Texture 200 Sieve Erodibility
Archuleta — Sanchez Complex loam — clay loam 50 - 65 Moderate
Badland Mancos Shale ~ 90+ High+
Haploborolls-Rubble Complex cobbly loam 35-65 Moderate
Pescar Fine sandy loam fine sandy loam 25-50 Slight
Zyme clay loam clay loam 70-95 High

Highlights from the above information are the high percentages of fines and the
erodibility of the Badland and Zyme soils. Components of the Archuleta — Sanchez
Complex soil also contain soils of similar character as the Zyme clay loam hence the
potential for this map unit to have high percentages of fines and a high erodibility. In
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general, soils that have derived from sandstone sources are medium textured whereas
soils derived from shale sources are fine textured. Therefore, locations that have a
significant amount of soil derived from shale are capable of contributing both coarse and
fine grained materials to Lightner Creek.

METHODS & MATERIALS

This section summarizes the various methods and materials used to document erosional
source areas within the Lightner Creek watershed.

Particle Sizes & Geologic Type

Since the primary purpose of this study is to determine the sources and causes of
sedimentation present at the mouth of Lightner Creek, it is necessary to first identify the
size composition and the geologic type(s) of sediments being deposited at that location.
The composition of materials was determined using standard sediment particle size
analyses and a visual inspection to determine its geologic makeup.

To determine size composition, sediments were collected from the delta from an area
approximately 12" in diameter and 5"-6" deep. Materials were sifted in the field through
a series of wire sediment sieves ranging in size from 64mm to 2mm. Patrticle sizes that
passed through the 2mm were taken to Green Analytical Labs and screened using sieve
sizes from 1mm to 0.074mm (#200 screen). Results from the screening process are
presented in the Findings section. Except for the large rounded cobbles (which are from
the Animas River and not Lightner Creek), the majority of the depositional material is two
dimensional (flat) shale particles (see Photo 1 & 2).

The same particle size analysis was performed in Perins Canyon (at the transition from
single family to multifamily residential) and in the “Tech Center” watershed above the
City's sedimentation basin, since these two watershed’s surfacial geology is dominated
by shale. These three Sediment Evaluation Sites are shown on the Watershed
Evaluation Maps.

Sediment Transport

To document the mechanisms of sediment transport of particle sizes present at the
mouth of Lightner Creek, a channel cross section and longitudinal profile were surveyed
approximately 150" upstream of the Dog Park bridge. The channel cross section and
profile were used to determine the stage (water elevation) versus discharge relationship
of Lightner Creek at that location. This location was selected as it is near the mouth, is
presumably on City-owned property and is considered to be fairly representative of the
lower Lightner Creek’s channel morphology. This cross section and profile were also
used to determine the stage at which a given patrticle size that can be moved (stage
versus particle size relationship). These plots are presented and discussed further in the
Findings section.
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Channel Stability, Bank Erosion & Contributing Watersheds

The second step was to inspect Lightner Creek beginning at the Animas River.
Inspections included:

o0 examining overall channel stability,
o identifying areas of bank instability and their associated geologic materials,

0 evaluating geologic composition within the channel bed (including pool and
backwater areas) and flood plain areas,

0 inspecting Lightner Creek immediately downstream and upstream of inflow
sources,

0 inspecting watersheds that discharge into Lightner Creek (where accessible),
and

o0 photographic documentation.

Inspections of Lightner Creek were performed by wading the channel from the mouth
upstream to where it crosses Highway 160 at Rosemary Lane. Upstream of Rosemary
Lane to Wildcat Canyon, channel inspections occurred by frequently accessing the
channel from Highway. Behind the Exxon Station and Nissan Dealer, the channel was
inspected by walking the channel’s north bank.

Channel stability was determined in the field using the Pfankuch channel stability
methodology. This methodology focuses on the geomorphic, vegetative and erosional
characteristics of the upper and lower channel banks. The methodology also evaluates
the channel bed composition, scour and deposition characteristics and mobility relative
to channel stability. In addition, the Rosgen stream type was determined for each
stream evaluation site. The Pfankuch channel stability rating and Rosgen stream
classification system combine to create stability ratings of Good, Fair or Poor. Channel
Stability and Stream Classification Summary Forms for each evaluation site are
contained in the Appendix and each evaluation site is shown on the Watershed
Evaluation Maps. Results are presented in the Findings section.

While inspecting the channel and completing the forms, a shovel was used to dig into
the channel substrate and into flood plain features to determine the size and
composition of materials present. This provided a good insight as to the types of
materials being transported through that particular reach on a fairly routine basis.
Where a discharge point into Lightner Creek occurs, inspections above and below that
point were performed to document what materials (shale, sandstone, etc.) were being
discharged into Lightner Creek and to document if there was a perceptible change in
sediment amounts and types as a result of that discharge point.

Inspections continued upstream until the geologic materials (shale) present at the
mouth were no longer observed in the channel or in flood plain areas in any significant
amount. For this study, channel and erosional source inspections terminated at the
Wildcat Canyon confluence based on the lack of shale material present in the Lightner
Creek channel or flood plains at that location.
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Based on inflows to Lightner Creek, watersheds that could easily be accessed were
also inspected relative to channel stability, erosional source areas and geologic
composition. The two primary watersheds inspected were the Tech Center and the
lower half of Perins Canyon. Other small watersheds north of Highway 160 (e.g.,
watersheds discharging at Animas Storage, Bob’s Truck Repair and the CDOT facility)
were not inspected despite their potential to contribute shale materials to Lightner
Creek.

Aerial Photography

High resolution (15cm) color aerial photography is used in some of the maps presented
in the Appendix. Despite the imagery being approximately eight years old, it is a good
resource for identifying land uses, some erosional features, discharge points, etc.

Soils Maps

Soil mapping units developed from the Natural Resources Conservation Service for the
Lightner Creek watershed downstream of Wildcat Canyon were reviewed for type of
parent material, soil textures and erosion potential. Soil mapping units for the lower
Lightner Creek are shown on the Soils Map in the Appendix. A brief discussion of the
soils of particular interest is presented in the Findings section.

FINDINGS

This section summarizes the results of the particle size analyses, the sediment transport
potential of Lightner Creek, soils, and the channel stability evaluations. It also identifies
and prioritizes significant sediment source areas.

Particle Sizes & Geologic Type

Results of the channel bed particle size analyses performed at the mouth of Lightner
Creek, above the City’s sedimentation basin in the upper Tech Center watershed and in
lower Perins Canyon are presented in the following two charts.

The Channel Bed Particle Size chart quantifies the percentage of each particle size
class at each sample site. Common to all three sites is the relatively small size of
materials present. At the Tech Center site, ~ 25% of the material is smaller than
0.074mm. Very fine sand size particles are in the 0.1mm to 0.05mm range, silt is in the
0.05 to 0.002mm range and clay is finer than 0.002mm. It is likely that the majority of the
material passing through the 0.074mm screen is silt and clay. These size particles are
easily transported and remain in suspension for long periods once mobilized,
contributing to turbidity.
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Channel Bed Particle Size
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The Channel Bed Particle Size Distribution chart shows the distribution of particle size
classes based on their accumulated occurrence. The largest particle sizes measured
were 32mm for both the Mouth and Perins Canyon. In general, the Mouth has the
largest particle sizes, with Perins Canyon intermediate and the Tech Center the smallest
particle sizes. The mean particle sizes are approximately 2mm, 1.5mm and 0.7mm for
the Mouth, Perins Canyon and Tech Center sites, respectively. Despite numeric
differences, these are all relatively small particle sizes. The Mouth site has the coarsest
material, which is to be expected as there is little opportunity for fines to settle out due to
the scouring affects of the Animas River during non-low flow conditions.

Particle size analyses were not performed at eroding banks comprised of shale along
the Lightner Creek channel. Based on the relatively small size particles observed at
those sites, it is likely that all the exposed shale areas in an alluvial setting have similar
particle sizes to those measured at the three sites.
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Channel Bed Particle Size Distribution
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The Mouth site contains few particles (<5%) that are not of shale composition. The Tech
Center and Perins Canyon sites are approximately 99% shale materials. Since the
overwhelming majority of sediment being deposited at the mouth of Lightner Creek is
shale, and this depositional area is reportedly a relatively recent phenomenon, this study
put more emphasis on identify eroding banks and other highly erodible source areas that
are comprised of shale. However, non-shale sediment source areas were also identified
and mapped.

Based on all identified sediment source areas (point and non-point) between the mouth
and Wildcat Canyon, the majority of these sites are comprised of shale materials.

Sediment Transport

The channel cross section and longitudinal profile surveyed ~ 150’ upstream of the Dog
Park bridge were used to generate stage versus discharge and discharge versus
moveable particle size relationships. These relationships are presented below. The
bankfull discharge (the flow that occurs, on average, every two out of three years) is
estimated to be ~ 200 cfs, corresponding to a depth of ~ 2.0’ (see Hydraulic Depth
versus Discharge plot below). The stage (hydraulic depth) versus discharge relationship
provides some basic information on the hydraulic capacity of Lightner Creek for low to
moderate flows. This relationship was then used to develop the stage (hydraulic depth)
versus moveable particle size relationship. The mean slope at the Dog Park site is ~
1.7%.
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Lightner Creek - Hydraulic Depth vs Discharge
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The Hydraulic Depth versus Moveable Particle Size plot shows the size of particles
predicted to move during a specific stage. Channel bed shear stress was calculated for
various stages and converted to moveable particle size using the Shields Diagram.

Based on the above chart and the particle size distributions for all three sediment
evaluation sites, it is clear that all the measured particle sizes are potentially moved
during even relatively low discharge rates. This indicates that sediments discharging
from the Tech Center and Perins Canyon watersheds or other source areas with similar
particle distributions along Lower Lightner Creek are easily transported towards, if not to,
the mouth of Lightner Creek during even modest runoff events. Assuming the bankfull
discharge of ~ 200 cfs, large volumes of fine grain materials can be transported along
the Lightner Creek channel and into the Animas River. Considering that ~ 25% of the
sediments measured at the Tech Center site and ~ 12% of the sediments at the Perins
Canyon site are silt size and finer, these two watersheds could be a significant source of
fine textured sediments that are deposited at the mouth of Lightner Creek and also of silt
and clay sediments that remain in suspension beyond the mouth of Lightner Creek. Not
all of the sediments originating from these two source areas, or any other source area,
necessarily make it to the Animas River in a given runoff event. Some settle out in back
water areas, pools and in overbank areas. Sediments in these areas can easily be
remobilized during subsequent runoff events.

Channel Stability, Bank Erosion & Contributing Watersheds

Nine sites were evaluated using the Channel Stability and Stream Classification
Summary forms between the Dog Park bridge and the Wildcat Canyon-Lightner Creek
confluence. Seven sites lie along Lightner Creek and one each in the Tech Center and
Perins Canyon watersheds. These locations are shown on the various Watershed
Evaluation Maps. The site name on the Maps corresponds with the name on the top of
each Channel Stability and Stream Classification Summary form (in the Appendix). The
number(s) of photographs corresponding to each evaluation site are noted at the bottom
of each evaluation form.

The following table summarizes the overall findings at each evaluation site. It should be
noted that the Location names used herein are strictly for geographical reference
purposes only.
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Channel Stability Evaluation and Stream Classification Evaluation Summary

Location Sediment Stream Bed Stability Stream Type
Supply Stability Rating
Dog Park High Stable Good B3
Camper World Very High Stable Poor B3
Tech Center High-Very High Stable Fair B3
Upper Tech Extreme Aggrading Poor B5
Center
Jiffy Lube Extreme Stable Poor B1/B5
Perins Canyon Very High Stable Fair B4
Lower Perins Extreme Aggrading Poor B5
Canyon
Nissan Dealer Very High Stable Poor B3
Wildcat Canyon Low-Moderate Stable Fair B3

In general, the main stem of Lightner Creek between the Animas River and Wildcat
Canyon has a low to moderate sediment supply due either to good vegetative cover or
because the lower banks have been stabilized with rock. This reach is also considered
to have a stable channel bed (e.g., it is not aggrading, downcutting or experiencing
significant lateral migration). The B stream type implies the channel is relatively steep
and has a very limited flood plain width relative to the overall channel width. The
numbers following the B indicate dominant channel bed particle sizes (1 is bedrock, 3 is
cobble, 4 is gravel, 5 is sand).

With the exception of the Dog Park and Wildcat Canyon sites, the locations listed above
are sites in which a significant sediment source was identified. All listed locations lie
along Lightner Creek except for Upper Tech Center (which is above the City’s
sedimentation basin) and Lowers Perins Canyon (which is the upstream end of the
multifamily housing area). The Upper Tech Center and Lower Perins Canyon sites
represent non-point sources (i.e., the watershed itself) while sites at Camper World, Jiffy
Lube, Perins Canyon, and Nissan Dealer represent point sources due to bank instability
issues. Each site is discussed below.

Dog Park: This reach’s banks are stabilized with rock and therefore have low erosion
potential during moderate to high runoff. The high sediment source rating is a result of
the watershed above this point and not from local bank erosion. There are minimal
shale deposits in this reach due to the lack of back water areas. Some shale deposits
are present in flood plain areas (see Photos 3 and 4).

Camper World: Overly steep upper and lower channel banks along this reach provide
little opportunity for soil-stabilizing vegetation to become established. Although most of
this reach’s banks appear to be comprised of non-shale fill material, most are not raw or
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actively eroding. However, there are small areas that provide a sediment source during
non-low flow events and intense rainfall events (see photos 5 and 6). The box culvert
driveway immediately south of Highway 160 is filled with shale sediments as a result of
upstream sources, a reduction in channel gradient, and an increase in channel width
(see Photo 7).

Tech Center: This site was selected to document conditions in Lightner Creek
immediately downstream of the Tech Center channel discharge point. There is a
noticeable increase in shale present in the channel from the west end of Camper World
to the Tech Center channel outfall. Back water areas and bar features contain moderate
to large amounts of shale, especially immediately downstream of the Tech Center
channel/Highway 160 box culvert (see Photos 8 -14). The sediment supply is
considered to be extreme due to contributions from the Tech Center watershed
(discussed further in Upper Tech Center). This indicates the Tech Center is a significant
contributor of shale materials to Lightner Creek.

Upper Tech Center: The Upper Tech Center evaluation site is located above the City’s
sedimentation basin (see Photos 51 & 52). The sediment supply is considered to be
extreme and simply the result of natural hillslope processes on highly erosive geologic
materials (shale). The sedimentation basin appears to be a somewhat recent addition to
the watershed. The inlet box contains a low and a high elevation inlet. An emergency
spillway is also present. The basin’s purpose appears to trap sediment and allow runoff
water to enter a piped storm drain system at the downstream of a large concrete inlet
box. A storm drain pipe extends from the inlet box southward for several hundred feet
and discharges into a rock lined open channel between the lanes of Tech Center Drive
(see Photo 47). This channel flows into a box culvert under Highway 160 and
discharges into Lightner Creek just east of Jiffy Lube.

There are two problems with the present configuration of the sedimentation basin. The
most significant is that there is a relatively large diameter opening at the bottom of the
basin. The second issue is the apparent lack of grade control at the upstream end of the
basin itself (see Photos 48 - 50). When runoff enters the basin, it is likely carrying high
concentrations of shale sediments. Water and sediment immediately flow to this low
elevation opening at the bottom of the basin and into the storm drain system. Once the
outlet is overwhelmed with water and sediment, the low elevation inlet becomes buried
and water either seeps through the sediments and into the low elevation opening or it
builds up until it flows into the high elevation drop inlet structure.

The lack of grade control at the upstream end of the basin creates an overly steep slope
on fine grained, highly erodible materials. This combination easily allows headcutting to
occur which generates additional sediments into the basin, and potentially into the storm
drain system and Lightner Creek.

Due to the high conveyance efficiency of this storm drain system and the open channel
along Tech Center Drive, all but a few of the sediments that enter the system will be
discharged to Lightner Creek.

Based on observations within the rest of the Tech Center development and its storm
drain system, it appears this portion of the Tech Center watershed contributes relatively
insignificant amounts of sediments to Lightner Creek. Based on the above observations,
the Upper Tech Center watershed appears to be a significant contributor of shale
material to Lightner Creek.
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Jiffy Lube: Immediately upstream of the Tech Center watershed outfall, a significant but
short term reduction in shale materials within Lightner Creek occurs (see Photo 15).
Directly south of the Jiffy Lube commercial area is a large steep slope that forms the
south bank of Lightner Creek. The eastern end of this slope is comprised of glacial
materials (sandstone, etc.) while the balance of the slope is exposed shale bedrock (see
Photos 16-22). This site is considered the largest, single point source area of eroding
bank and shale along Lightner Creek. It is ~ 300 feet long and the slope is up to ~ 70
feet tall. Much of the Lightner Creek channel bed is shale bedrock through this reach
although pool and back water areas are filled with loose shale materials. Good bank
vegetation exists on the north channel bank. As seen in Photographs 18 and 21, the
material is not very cohesive and is highly erodible. During moderate to high flows, the
sediment production from this area is likely very high as a result of loose materials on
the channel bed and from the base of the slope.

Although a reduction in shale occurs immediately upstream of this site, the flood plain
areas, and to a lesser degree the channel, still contain large amounts of shale fragments
(see Photos 23 & 24). This phenomenon continues to the next channel evaluation site
(Perins Canyon). Upstream of Highway160 (at Rosemary Lane) to Perins Canyon, the
channel is stable with good vegetation. There is opportunity for sediment storage in this
reach during overbank events due to good vegetation and some flood plain feature
development.

Perins Canyon: This site is located on Lightner Creek just downstream from the Perins
Canyon watershed outfall culvert. A 3 foot high by 150 foot long bar comprised of mostly
shale material has formed along the south bank of Lightner Creek bank opposite the
Perins Canyon culvert. This material can easily be mobilized during moderate to high
flows from either Lightner Creek or Perins Creek. This feature is likely a moderate to
large sediment source (see Photos 25-27). Downstream of this site, the channel
appears to be slightly steeper and as a result, there is less shale material in the channel,
except in pools and backwater areas. Flood plain soils contain large amounts of shale
materials.

The prominent bar at the Perins Canyon culvert along with the fact that no other feature
of this size exists on Lightner Creek provides strong evidence that Perins Canyon
watershed is a significant source of shale materials. Immediately upstream of the Perins
Canyon Road bridge, there is a noticeable reduction in shale material within Lightner
Creek itself but adjoining flood plain areas still contain noticeable amounts of shale.

Lower Perins Canyon: The Lower Perins Canyon site was chosen to characterize the
relatively undisturbed condition of the Perins Canyon channel (Photo 54). Between this
site and Lightner Creek, the channel has been altered to accommodate roads and
multifamily housing (Photo 53). Above this site to the end of the road, there are low
density single family residences within the valley bottom. Land use modifications
associated these residences include culverts for driveways and channel encroachments
to accommodate garages, storage areas, etc. (Photos 55-58). The end of the road is at
the dashed sub watershed boundary shown on the Watershed Evaluation: Perins
Canyon & Tech Center map. Although access was not pursued above the end of the
road, it is assumed the upper watershed is in its natural condition and dominated by
steep shale slopes.
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The channel evaluation site consists of almost all shale material. Shale is at least 90%
to 95% of the material visible in the channel, on flood plains, on terraces and, on
hillsides. Considering 1) shale covers the vast majority of the watershed,

2) development lies within the valley bottom close to the channel, 3) those developments
have altered the shape of the channel along with reductions in flood plain areas, and 4)
the watershed is relatively large (~ 448 acres), it is clear why the Perins Canyon
watershed is a significant source of sediment, particularly shale, to Lightner Creek.

An estimated 80%+ of Perins Canyon watershed is undisturbed and erosion within the
watershed is simply very high to extreme due to natural processes. Therefore it is likely
that a high percentage of sediment volumes discharging from the watershed are a result
of natural processes. However, land use modifications have increased that sediment
yield to some degree. It is unlikely that correcting or eliminating those land use
modification impacts will result in a significant decrease in sediment delivery to Lightner
Creek.

Perins Canyon to Nissan Dealer: (no channel evaluation forms completed) Between
Perins Canyon Road and Bob’s Truck Repair, the channel contains minimal shale
material but is present in some back water areas (Photos 28-30). However, some flood
plains within this reach contain moderate to large amounts of shale material (Photo 31).
There are two small inflow channels that originate in shale dominated watersheds to the
north. One channel exists on the east side of Animas Storage and the other is on the
west side of Bob’s Truck Repair (see Watershed Evaluation maps).

Buck Skillen provided a photograph (Photo 33, taken in March 2009) showing the
drainage at Bob’s Truck Repair with a significant accumulation of sediment that appears
to be shale. Photo 32, taken in October 2009 at the same location, shows no perceptible
evidence of sediment originating from this source. This is probably because high flows
in Lightner Creek removed all but the coarsest of materials. Access to the watersheds on
the north side of these two drainages was not pursued in order to assess present-day
land use modifications and soils. Project aerial photography indicates that significant
regrading has occurred directly north of these businesses but it is unclear if any drainage
and erosion control improvements have been made.

Nissan Dealer: From the Exxon Station to the Nissan Dealer, Lightner Creek lies on the
south side of Highway 160. Its south bank is formed by another steep slope similar to
the one at the Jiffy Lube site. Although the channel evaluation site was performed south
of the Nissan Dealer, its results are generally applicable to the two other sites south of
the Exxon Station. The eroding bank behind the Nissan Dealer is comprised of glacial
materials and not shale. The other two sites just downstream are comprised of shale.
The Nissan Dealer site is ~ 350’ long, the next downstream site is ~ 130’ long and the
one directly south of the Exxon Station is ~ 250’ long. These three sites are relatively
small in size but appear to be a significant sediment source for Lightner Creek.

Nissan Dealer to Wildcat Canyon: (no channel evaluation forms completed) Just
upstream of the Nissan Dealer site, a small box culvert under Highway 160 drains the
Colorado Department of Transportation (CDOT) facility and the ~ 250 acre watershed
area north of the facility. Inspections at this culvert indicate shale is the dominate
material discharging from the culvert (Photo 39). Although shale deposits were evident
in Lightner Creek at the culvert outlet, the amount of sediment discharging from the
culvert appears to be minor based on the lack of shale materials observed in the area of
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the Nissan Dealer site. It is assumed that CDOT has implemented some level of
drainage and erosion control but this could be verified as access to the CDOT facility or
its watershed was not pursued. This site is the farthest upstream location in which shale
materials are encountered.

Channel inspections where Lightner Creek crosses from the north to the south side of
Highway 160, at Lightner Creek Village, found little evidence of shale material (Photo 40)
despite digging into bars and flood plain areas. If present, it represented less than 5% of
the material present and was very small. The material at this location was slightly
coarser than channel bed materials found in downstream reaches suggesting a change
in dominant geologic composition and-or channel gradient.

From this location upstream to Wildcat Canyon, Lightner Creek lies on the north side of
Highway 160. Despite having relatively steep upper and lower channel banks, there is
good vegetative cover (willows) and some rock lining to protect the banks from
significant erosion.

Wildcat Canyon: The channel evaluation site, located ~ 150’ downstream from the
Wildcat Canyon-Highway 160 box culvert shows good vegetative cover on the banks
with a moderate amounts of very fine, brown sediments and organic detritus on the
channel bed (Photos 41-42). No shale material was found despite digging into flood
plain areas. Soils within the flood plain areas were brown (Photos 43 & 46). By
contrast, soils within flood plains containing even moderate amounts of shale are much
grayer in color. This characteristic, along with the lack of shale within the channel itself,
are used to conclude that the most significant sources of coarse shale sediments lie
downstream of the Lightner Creek-Wildcat Canyon confluence. For this reason, no
additional sampling was performed upstream of this site.

Fines present within the box culvert draining Wildcat Canyon and the amount of highway
“sands” along the shoulder and on the slopes of the grouted rock face abutting the box
culvert suggest these two sources could be the primary contributors of fines show in
Photos 41 and 42. However, no evidence was encountered that suggests either source
is a large contributor of sediments. No depositional features were present in the channel
except immediately adjacent to the box culvert.

Lightner Creek above Wildcat Canyon: (no channel evaluation forms completed) The
Lightner Creek channel was waded from County Road 207 downstream to Wildcat
Liguors approximately two months prior to this investigation for a separate project. As a
result of that inspection, no significant areas of bank erosion or channel instability were
encountered. The reach has good vegetative growth along the channel and good flood
plain features to accommodate overbank flows (and sediment). No signs of shale were
encountered during the inspection. This finding supports observations at Wildcat
Canyon that the primary shale sources for Lightner Creek lie downstream of the Wildcat
Canyon-Lightner Creek confluence.

Sediment Source Summary

The following provides a summary of each channel evaluation site and identified
sediment source area. The table indicates the cause(s) of sediment based on 1)
channel instability or channel modification, 2) hill slope instability, 3) land use
modifications and-or 4) naturally high sediment yield watershed. Each site’s source area
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is provided, along with material type (shale or non-shale), and perceived sediment yield
rating (Low, Moderate or High).

Sediment Source Summary Table

Cause(s) of Sediment
Channel Hill High
Instability- [ Slope Land Sediment | Source Material Sediment

Location Modific. | Instabil. | Modific. | Watershed | Area Type Yield
Camper World X 300 ft non-shale Low
Upper Tech Center X 300 ft shale High
Jiffy Lube Hill Slope X 300 ft shale High
Perins Canyon Watershed X 448 ac shale High
Perins Canyon channel bar X 150 ft shale Mod.
Bob’s Trucking Watershed _ X ? X ? 37 ac shale Mod.?
Exxon-Nissan Hill Slope X? X 680" | shale/non-shale High
CDOT Watershed X ? X ? 253 ac | shale/non-shale | Mod.?

CONCLUSIONS

The primary purpose of this first phase of the Lightner Creek watershed evaluation was
to determine sediment source areas that have lead to the depositional feature in Lightner
Creek at its confluence with the Animas River. Since the majority of this sediment was
shale and of measurable size (i.e., not silt and clay), the focus was to locate source
areas contributing these sediments. Based on patrticle size analyses conducted for this
study, the identified source areas may also be a significant source of silts and clays,
which can remain in suspension (causing turbidity) well beyond the Lightner Creek —
Animas River confluence.

Sediment patrticle sizes and their geologic type that are deposited at the mouth of
Lightner Creek were documented for this study. The materials being deposited are
mostly shale and are relatively small (mean size of 2mm). Since the Tech Center and
Perins Canyon are dominated by shale, sediment particle sizes within the channels of
these two watersheds were also documented. The channel cross section analysis
performed near the Dog Park bridge documents Lightner Creek’s stage versus
discharges and stage versus moveable particle size relationships. Based on these
relationships and the size of particles measured at the three sediment evaluation sites,
Lightner Creek is capable of moving all the sizes measured, and larger.

Channel inspections progressing upstream from the Animas River to Wildcat Canyon
(and beyond) determined that there are significant shale source areas within the lower
Lightner Creek watershed. Two significant source areas are considered to be non-point
(i.e., watersheds) and five are considered to be point source (i.e., eroding banks) along
Lightner Creek. Three smaller, potential non-point source areas (Animas Storage, Bob'’s
Truck Repair and CDOT) were identified but since access to these watersheds was not
pursued, it is unclear what their contributions are.
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Source Area Sediment Production Rankings

Based on field observations performed in October and November 2009 by Basin
Hydrology and considering the size of the source areas, the following sites and
watershed areas are ranked 1 through 5 with 1 contributing the largest amount of
sediment, 2 the second largest contributor, etc. Sites discussed above but not listed
below are considered to be relatively insignificant sources of sediments.

1. Perins Canyon watershed

Tech Center watershed (above sedimentation basin)
Jiffy Lube hill slope

Exxon Station — Nissan Dealer hill slopes

CDOT watershed

In-channel bar at Perins Canyon culvert

N g M DN

Bob’s Truck Repair watershed
Source Area Stabilization Prescriptions

For each of the above source areas, measures for reducing sediment are provided.
Some measures can be implemented immediately while others will require additional
steps such as obtaining property access, site surveys, design, and U.S. Army Corps of
Engineers permitting.

Perins Canyon: Options for reducing the sediment load from Perins Canyon will be
difficult due to the size and geologic composition of the watershed. Measures could
include:

o Identify which properties have land use modifications that are creating or
exacerbating erosion and drainage problems,

o Work with landowners to implement corrective measures through financial
assistance and-or code enforcement,

o0 Obtain land in the very downstream portion of the watershed in which a
sedimentation basin can be constructed AND maintained. This will require land
acquisition, site design and a perpetual obligation to remove sediments on a
routine basis.

Tech Center: (City sedimentation basin) Modification of the existing sedimentation is
required to improve its sediment retention capabilities. These include:

0 Connect a vertical stand pipe to the low elevation outlet that extends up to an
elevation near the elevation of the drop inlet. A few, thin slots could be cut into
the stand pipe to facilitate slow drainage of water.

0 Alternatively, simply plug the low elevation drain hole on the uphill side of the
outlet structure.
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o0 Install a large rock or concrete grade control structure system around the inlet
side of the sediment basin to prevent headcutting.

Jiffy Lube Hill Slope: Due to the height of this eroding hill slope, the only practical
solution is to protect toe of the hill from being eroding during moderate to high flows.
Stabilizations measures would include:

o0 Constructing a stacked rock wall ~ 4’-5’ high along toe of the hill slope for the
length of the unstable bank,

0 Excavate into the shale bedrock to construct a flood plain-bankfull bench feature
that could be topsoiled and planted with willows and other wetland-riparian
vegetation to provide a buffer between the channel and the slope.

Exxon Station — Nissan Dealer Hill Slopes: Similar to the Jiffy Lube site, the height of the
eroding hill slope reduces the potential for stabilization measures. Implementation of
measures presented at the Jiffy Lube site would also be suitable for this site.

CDOT Watershed: Until is known that this watershed is a significant source of sediment,
and what type of drainage or sedimentation control facilities are present (or absent), no
stabilization prescriptions can be provided. The next step for this site is to obtain
permission to access the area and document conditions and existing control measures.
Once these conditions are known, then stabilization recommendations can be proposed.

In-Channel Bar at Perins Canyon Culvert:

0 Excavate the sediment bar present in the channel.

Bob’s Truck Repair Watershed: Until is known that this watershed is a significant source
of sediment, and what type of drainage or sedimentation control facilities are present (or
absent), no stabilization prescriptions can be provided. The next step for this site is to
obtain permission to access the area and document conditions and existing control
measures. Once these conditions are known, then stabilization recommendations can
be proposed.

Source Area Rankings — Priority for Stabilization

Using the above source area sediment production rankings and potential source area
stabilization prescriptions, the following site priority rankings for implementing
stabilization measures is proposed. Rankings are based on their potential stabilization
design and construction costs, effectiveness of stabilization, simplicity of stabilization
implementation, and site access. The HIGH or MEDIUM ranking following each site
corresponds with the color coding for each area shown on the Sediment Source
Priorities & Proposed Sampling Sites map.

1. Remove In-channel bar at Perins Canyon culvert. (HIGH)

2. Modify the City’s sedimentation basin inlet structure. (HIGH)

3. Evaluate options for reducing (capturing) sediments from Perins Canyon. (HIGH)
4. Jiffy Lube hill slope. (HIGH)

5. Exxon Station — Nissan Dealer hill slopes. (MEDIUM)
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6. Evaluate watershed conditions at CDOT and Bob’s Truck Repair. Development
a stabilization plan, as needed. (MEDIUM)

RECOMMENDATIONS

Prior to implementing any of the above stabilization measures (except perhaps the first
two times), it is recommended that the following water quality program be implemented
during the 2010 spring snowmelt and summer monsoon runoff seasons. The purpose of
this monitoring program is to document turbidity sources in Lightner Creek. The study
completed to-date focused primarily on coarse sediment sources. The proposed 2010
monitoring plan could identify source areas that are contributing significantly to turbidity
levels but are not a significant source of coarse sediments. Once information from this
monitoring program is evaluated, there may be the need to perform additional field
surveys to determine specific source areas and causes of observed turbidity levels.
Those findings may result in a modification of the above Priority for Stabilization list.

Proposed Water Quality Monitoring

The following is a list of the proposed sampling sites. The Sediment Source Priorities &
Proposed Sampling Sites map shows the location of each proposed sample site, except
for those upstream of the Highway 160 — County Road 207 (Lightner Creek Road)
intersection.

Lightner Creek at the Animas River

Lightner Creek below Tech Center outfall culvert

Tech Center Channel North of Highway 160 culvert

Lightner Creek at Highway 160 at Rosemay Lane

Perins Canyon outfall culvert

Lightner Creek above Perins Canyon outfall culvert (below Bob’s Truck Repair)
Lightner Creek below Exxon Station (above Bob’s Truck Repair)
Lightner Creek above CDOT culvert (Lightner Creek Village?)
Lightner Creek below Wildcat Canyon-Highway 160 culvert

Lightner Creek above Wildcat Canyon-Highway 160 culvert

Lightner Creek at 1st bridge on CR 207 north of Highway 160

Dry Fork at CR 207

Lightner Creek above Dry Fork along CR 207 (sample site TBD)
Lightner Creek near old fish hatchery along CR 207 (sample site TBD)

VVVVVVVVVVYVYYVYY

At each established sample site, a grab sample would be obtained. A photograph of the
site emphasizing the turbidity-clarity of the water at the time of collection should also be
taken. Sample location, date, time, photograph number and the person collecting the
sample should be recorded. The sample site and date should be recorded on the jars.
Samples should be taken every 5-7 days during the snowmelt runoff period and all
sample sites should be sampled as close together in time as is feasible. The date a
tributary dries up, or a sample can no longer be obtained, should also be noted including
a photograph of the channel bed at the established sample site.

Sampling during the monsoon season is more difficult to plan for but ideally, sampling
would occur after rainfall durations or intensities generate runoff in the more ephemeral
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channels. The same sample areas and sampling techniques would be used during
monsoon sampling as during the snowmelt sampling period.

Ideally, the sample will sit undisturbed long enough (~ 3-5 days) to allow the sediments
to settle to the bottom of the jar. The depth of sediment in each jar will be determined
and recorded. Alternatively, the sample could be dried and the weight of each sample
determined. Whatever the method, the goal is to provide a relative index of the amount
of sediments present at each sample site during the course of the runoff season.

The color of sediment in each sample can also be evaluated. Sediments from various
samples can be examined under a microscope to determine their geologic make-up.
This information can be used to help identify the source area by geologic type. This
same examination may also be used to evaluate the relative distribution of shale and
non-shale particles within the samples.

The Next Step

The following is a list of activities that should be completed in order to complete the first
phase of the Lightner Creek watershed evaluation.

o0 Collect water quality data in 2010, through at least the snowmelt season and
summarize the findings,

o0 Perform additional field evaluations in the summer of 2010 to determine the
source(s) and cause(s) of high turbidity (if warranted based on 2010 water quality
data),

o Evaluate Bob’s Truck Repair and CDOT watersheds to document sediment
sources and existing control measures (or the lack thereof), and

0 Update this Report and its Recommendations to include the above findings.

By updating this Report with the findings from the water quality sampling and the
watershed evaluations, the existing baseline conditions of the watershed will be
documented. With this information, the watershed group can determine how to proceed
with the second phase.

The second phase would include the development of alternatives, costs, construction
plans, permits, etc. for recommendations identified in the final Phase 1 Report. Activities
that could be considered now may include:

0 construction plans for modifying the City’s sediment basin,
o field surveys, alternatives and plans for addressing the Jiffy Lube site,

0 identifying specific adverse land use issues in the lower Perins Creek watershed
that can be addressed through stabilization measures or code enforcement, and

o0 alternatives, negotiations and surveys to determine the feasibility of a sediment
basin in lower Perins Canyon near Lightner Creek.
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Lightner Creek Watershed Assessment

Photographic Documentation
(October 25-27, 2009)

Photo 3. Downstream view of channel cross section site nd channel stbility evaluation

site (~ 150" upstream of Dog Park Bridge).



Photo 4.

Channel bed at channel cross section site contains no significant amounts of

shale materials.

Photo 6.
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Upstream view, just upstream of Camper World evaluation site.
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Photo 7. Depositional material (hale) in ape

Downstream of Tech Center/Highway 160 Culvert

Photo 8. Upstreamew of channel ~ 100’ downstream of Tech Center culvert t channel
stability evaluation site.
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Photo 12. Ligtner Cre chn bed at culvert outhI structure (predominately shale).
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Photo 14. Close up of depositional material at culvert outlet. '

Tech Center Outfall to Rosemary Lane/Highway 160 Culvert

00’ upstream of Tech utfall (~30-40% reduction in

shale material).






Photo 19. Large erodmgshale slop |ediatly upstream of colluvium bank.

Photo 20. Channel at ustream end of large eroding shale slope (channel stability
evaluation site).

Photo 21. Close up of eroding shale slpe oth of Jiffy Lube.



Photo 23. Upstream view of stable reach downstream of Hwy. 160 culvert at Rosemary
Lane.
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Photo 24. Bar materials (predomitely shal) at Photo 23.



Perins Canyon at Highway 160

Photo 25. Downstream view of Lightner Creek ~ 300’ downstream of Perins Canyon at

channel stability evaluation site.
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Photo 27. Composition (shale) of depositional features at Perins

Canyon culvert.



Perins Canyon Upstream to Bob’s Truck Repair/Hwy 160 Culvert

Photo 29. Bar composition ~ 100’ upstream of PerinCanyon Road contains significantly
less surfacial shale material.

Photo 30. Downstream view ~ 70’ downstream of Bob’s Truck Repair access bridge.
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Photo 32. Downstream end of Hwy 160 culvert. Confluence of Lightner Creek and small
ephemeral channel along the west side of Bob’s Truck Repair property.
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Photo 33. Same photo location as Photo 32 except this photo was taken on March 4,
2009. Note large shale deposition area present here but missing in Photo 32.
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Bob’s Truck Repair/Hwy 160 Culvert to Wildcat Canyon

=2 B

Photo 36. Downstream view of channel at channel stability evaluation site, south of
Nissan dealer.



Photo 37. Downstream view of south er0|g colluvium bank at channel stbility
evaluation site, south of Nissan dealer.
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Photo 38. Bar south of Nissan dealer containing ~ 20% shale material. This site is above
shale source areas identified in Photos 35 but below Photo 39.
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Photo 39. Lightner Creek at the downstream end of the Hwy 16
yard culvert contains predominately shale material.



Photo 41. Downstream viw at channel sblity evaluation site (~ 150’ downstream of
Wildcat Canyon - Lightner Creek confluence).

Photo 42. Channel bed with Itsof fines at Wildcat Canyn - LightnerCrek cﬂuence
channel stability evaluation site.



Photo 43. Flood plaln materlals (non shale) at Wlldcat Canyon - nghtner Creek
confluence channel stability evaluation site.

Photo 44 Deposmonal materlal at outlet of Wildcat Canyon/Hwy 160 culvert (no shale
material apparent).
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Photo 45. Upstream view of Wildcat Canyon/Hwy 160 culvert outlet (lots of fines with no
shale material apparent).
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Photo 46. Brown flood plain materials (sand & sandstone) at Wildcat Canyon/Hwy 160

culvert.



Tech Center Watershed

Photo 48. Downstream view of C|ty sedimentation basin with low-elevation culvert outlet,
high-elevation large capacity outlet and overflow spillway.
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Photo 49. Upstream view from City sedimentation basin outlet structure.



Photo 50. Upstream view from sedimentation basin showing road and slope sediment
sources areas.

Photo 51. Downsteam view of channel stbility evaluation and particle size analysis site
~ 300’ upstream of City sedimentation basin.

Photo 52. Ustra view at channel stbility evaluation nd particle size analysis site.



Perins Canyon Watershed

Photo 54. ptrem view of Perins Canyn channel at downstream end f singe family
residential area and at channel stability and sediment size analysis site. At least 95%
shale composition.

Photo 5. oint-
modifications).



Photo 56. Downstream view below driveway culvert showing highly incised channel due
to excavation and berming activities (> 95% shale).

Photo 57. Do
berming activities (> 95% shale).
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Photo 5. Upstr iew howin hlgl incised channel due t

an berming
activities (> 95% shale).
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CHANNEL STABILITY (PFANKUCH) EVALUATION
: AND STREAM CLASSIFICATION SUMMARY (LEVEL IIT)
Reach Location Lighrnge, CK » 300 4RVt mospate_to]27/0

Observers  FusD

1of2

12 Consolidation of Partidles

Stream Type __ D) e
Category EXCELLENT
T/PPER 1 Landform slope Bapk Slope Gradient <30%
BANKS 2  Mass Wasting No evidence of past or future mass wasting.
3 Debris Jam Potential Essentizlly absent from immediate channe] area.
4 Vegetative Bank Protection] 90%+ plant density. Vigor and varlety suggest a deep dense soil binding root mass.
LOWER 5 Channel Capacity Ample for present plus some increases. Peak flows confained. W/D ratio <7,
BANKS 6 Bank Rock Content 65%+ with large angular boulders. 12"+ common,
7 Obstructions to Flow Rocks and logs firmly irahedded. Flow pattern without cutting or deposition. Stable bed.
8 Cottin Little or none, Infreq. raw banks less than 6.
9 Deposition Little or no enfargement of chanaet or pt. bars,
BOTTOM 10 Rock Angularity Sharp edges and corners. Plane surfaces rough.
i1 Brghiness Surfaces dull, dark or stained. Gen. not bright.
12 Consolidatjon of Particles Assotted sizes tightly packed or overdapping.
13 Botom Size Distyibution | No size change evident. Stable mater. 80-100%
14 Scousing and Deposition | <5% of botiom affected by scour or deposition.
15 Aquatic Vegetation Abundant Growth mosg-like, dask green perennial, In swift water too.
. TOTAL
Category GOOD
UPPER 1 Landferm Slope Bank Slope Gradlent 30-40%
BANKS- 2 Mass Wasting Infrequent. Mosty healed over. Low future potential.
- 3 Debris Jam Potential Present, but mostly small twigs and limbs.
4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass,
LOWER 5 Channel Capacity Adequate, Bank overflows rare. W/D ratio 8-15
BANKS 6 Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12”
e - - Obstzuctions to Flow Some present causing erosive cross currents and minor pool.
filling. Obsiructions newer aad less firm.
8 Cutting Some, mtetmxwenﬂy at outcurves and constrictions. Raw banks may be up to 127
9 Deposition Some new bar increase, mostly from coarse gravel.
BOTTOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat. v
11 Brightness Mostly dull, but may have <35% bright surfaces.

Moderately packed with some overlapping.

13 Botiom Size Distribution | Disiribution sh!ft lght. Stable material 50-80%.
14 Scouring and Deposition | 5-30% affected, Scour at constrictions and where grades steepen.
: C Seme deposition in pools.
15 Aquatic Vegetation Common. Algae forms in low velocity and pool areas. Moss here too,
TOTAL
Category FAIR - '
! UPPER 1 Landform Slope Bank slope gradient 40-60%

BANKS 2 Mass Wasting Frequent or large, causing sediment nearly year long.

3 Debiis jam Potentlal | Moderate to heavy amounts, mostly larger sizes.

4 Vegetative Bank Protection ;50-70% density. Lowcr vlgor and fewer species from a shallow,

" i

LOWER 5 Channel Capacity Barely contains present peaks Occasional overbank floods, W/D ratio 15 to 25.
BANKS 6 Bank Rock Content 20-40% with most in the 3-6" diameter class.

7 Obstructions to Flow Moder. freguent, umtable obstructions move with high flows causing bank

. cutting and poot £l

8 Cutting Significant. Cuts 12-24" high. Root mat overhangs and slou, evident

9 Deposition Moder. deposition of new gravel and conrse sand on old and some new bars.
BOTTOM 10 Rock Angularity Corners and edges well rounded in-two dimensions,

11 Brightness Mixture dull and bright, ie 35-65% mixtire range,

12 Consolidation of Particles | Mostly loose assortment with no apparent oyerlap.

13 Bottom Size Distribution | Modet. change in sizes. Stable materials 20{50%

14 Scouring and Deposition | 30-50% affectgd [}eposits & scour at obstrucHtus, constrictions, and bends.

. Some filling of pools

15 Aquatic Vegetation Present but spotty, mostly in backwater. Seasona] algae growth males rocks slick.

TOTAL
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL III) 20f2
Category POOR o
UPPER 1 Landform Slope Bank Slope Gradient 60%+ 8
BANKS 2 Mass Wasting Frequent or large causing sediment nearly year long or imminent danger of same. 12
3 Debris Jam Potential Moader. to heavy amounts, predom. larger-sizes. 8
4 Vegetative Bank Protection| <B50% density, fewer specles and less vigor indicate poor, 12
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate, Overbank flows common. W/D 1atie >25 4
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3” or less. 8
7 Obsiructions to Flow Sediment traps full, channel migration occurring. -
8 Cutting Almost continuous cuts, some over 24" high. Failure of overhangs frequent. 16
9 TDeposition Extensive deposits of predom. fine particles, Accelerated bar development. 16
BOTTOM 10 Hock Angularity Well rounded In alt dimensions, surfaces smooth. ¢
11 Brightness Predom. bright, 65%-+ exposed or scoured surfaces. 4
12 Consclidation of Particles | No packing evident. Y.00se assortment easily moved. 8
13 Botiom Size Distribution Marked distribution change. Stable materials 0-20%. 16
14 Scouring and Deposition | More than 50% of the botfom in a state of flux or change nearly year long. 24
15 Aquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present. @
, . TOTAL ]
Stream Width 17 ¥ avg. depth l.3¢5 x mean velocity, =Q ofs
Gauge Hi, Reach Gradient __©. 047 ey Stream Order Sinuosity Ratio
Width ws 11 Depth s (.39 W/D Ratio 13 Discharge (Qw)
Drainage Area Valley Gradient Stream Length Valley Length
Sinuosity Entrenchment Ratlo Length Meander {Lm) Belt Width
Sediment Supply Stream Bed Stabilicy width/Depth Ratje Condition
| Extreme, Aggradiog Nommal St
Very High A Degrading ____.e” High___ ‘ 3 cam
High v Stable Very High. 3. Type
Modezate. Pfankuch
Low TOTAL SCORE forReach B[ =62%2+r 2l.ip 4 = 51 Rating
Remarks
from Reach
table | Q00% | condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE*
Stream Type | Al A2 A3 Ad AB Ab Bl B2 B3 B4 BS B6 -
GOO0D 3843 | 3843 | 54-90 | 60-95 | 60-95 | 50-80 | 3845 | 3845 | 40-60 | 40-64 | 48-68 | 40-60
FAIR 44-47 | 44-47 | 91-129 | 96-132 | 96-142 |B81-110| 46-58 | 46-58 | 61-78 | 65-84 | 69-88 | 61-78
FOOR 48+ 48+ 130+ | 133+ | 143+ 111+ | 59+ 59+ 79+ 85+ 8%+ 9+
Siream Type Cl c2 3 ¢4 5 C6 D3 D4 D5 D6
GOOD 38-50 | 38-50 | 60-85 | 7090 | 7090 | 60-85 |{85-107 [ 85-107 | 85-107 | 67-98
FAIR 51-61 | B1-61 | 86-105 | 91-11C | 91-110 | 86-105 [108-132 }108-132 | 108-132 ;99-125
POOR b2+ 62+ 106+ | 111+ 111+ 1064 | 133+ 133+ 133+ 126+
Stream Type DA3 DA4 DAS | DA6 E3 E4 ES E6
GODD 40-63 | 40-63 | 40-63 | 40-63 | 40-63  50-75 [ HO-7H | 40-63
FAIR 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | 76-96 | 76-96 | 64-86
FOOR 87+ 87+ 87+ 87+ B7+ 9T+ 97+ 87+
Stream Type F1 F2 F3 F4 F5 ¥6 Gl G2 G3 G4 GB G6
GOO0D 60-85 | 60-85 | 85-110 | 85-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 |B5-107 | 90-112 [ 85-107
FAIR 86-105 | 86-105 | 111-125{111-125]116-130 | 96-110| 61-78 | 61-78 |108-120 [108-120{ 113-125{108-120
POOR 106+ 106+ 126+ | 126+ 131+ 11 | 79+ 79+ 1214+ | 1214 126+ | 121+
“Generalized relations ... need additional Level IV data to expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION ‘
(i shTnER STREAM CLASSIFICATION SUMMARY (LEVEL HI) 1 of2
Reach Location £. Zud oF Cawpe\Workd. Date ! 9/ 25/ o4 __ Observers__ 1YW
Stream Type 53
Category EXCELLENT
IPPER 1 Landform Slope Bank Slope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or futare mass wasting. 3
3 Debris Jam Potential Essentially absent from immediate channel area. 2
4 Vegetative Bank Protection] 90%-+ plant density. Vigor and variety suggest a deep dense soil binding root mass. 3
LOWER 5 Channe} Capucity Ample for present plus some increases. Peak flows contained. W/D ratio <7, D
BANKS 6 Bank Rock Content 65%+ with Iarge angular boulders. 12"+ common. 2
7 Obstuctions to Flow Rocks and logs finmly imbedded. Flow pattern without cutting or depesition. Stable bed. 2
8 Cutting Little or none, Infreq. raw banks less than 6*.- 4
9 Deposition Little or no enlargement of chanael or pt. bars. 4
BOTTOM 10 Rock Angularity Sharp edges and corners. Flane surfaces rough, 1
11 Brightness Suzfaces dull, dark or stained. Gen. not bright. 1
12 Consolidation of Particles | Assorted sizes tightly packed or overlapping. 2
13 Bottom Size Distribution | No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition | <5% of bottom affected by scour or deposition. SN
15 Aquatic Vegetation Abundant Growth moss-like, dark green perennial. In swift water too. i
TOTAL i
Category GOOD
UPPER 1 Landform Slope Bank Slope Gradient 30-40% 4
BANKS 2 Mass Wasting Infrequerit. Mostly healed over. Low future potential. 6
: 3 Debris Jam Potential Present, but mostly small twigs and limbs. 4
4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass. 6
LOWER 5 Channel Capacity Adequate. Bank overflows rare. W/D ratio 8-15 2
BANKS 6 Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12” 4
7 Obstructions to Flow Some present causing erosive crass currents and minor pool. f
filling. Obstructions newer and less firm.
8 Cutling Some, intermitteitly at outcurves and constrictions. Raw banks may be up to 12” o
9 Deposition Some new bar increase, mostly from coarse gravel. 8
BOTTOM 10 Rock Angolarity Rounded comers and edges, surfaces smooth, flat, : )]
11 Brightness Mosily dull, but may have <35% Dbright surfaces.
12 Consolidation of Particles | Moderately packed with some overlapping.
13 Bottom Size Distribution | Distribution shift light. Stable material 50-86%.
14 Scouring and Deposition | 5-309% affected, Scour at constrictions and where grades steepen.
Some deposition in pools.
15 Aguatic Vegetation Common. Algae forms in low velocity and pool areas. Moss here too, 2
TOTAL i
Category FAIR -
UPFER 1 Landform Slope Bank slepe gradient 40-60% 6
BANKS 2 Mass Wasting Frequent or large, causing sediment nearly year long. /8(
3 Debris Jam Potential Maoderate to heavy amounts, mosty larger sizes. :
4 Vegetative Bank Protection| <50-70% density. Lower vigor and fewer species from a shafiow, {9
i i 8.
LOWER 5 Channel Capacity Barely contains present peaks, Occasional overbank floods. W/D ratlo 15 to 25. 3
BANKS 6 Bank Rock Content 20-40% with most in the 3-6” diameter class. 6
7 Obstructions to Flow Moder. freguent, unstable obstructions move with high flows causing bank 6
cuiting and pool filling.
8 Significant, Cuts 12-24" high. Root mat overhangs and sloughing evident 12
9 Deposition Moder. deposition of new gravel and course sand on ofd and some new bass. i
BOTTOM 10 Rock Angularity Corners and edges well rounded intwp dimensiens. 3
11 Brightness Mixture dull and bright, ie 35-65% mixture range. (?
12 Consolidation of Particles { Mostly loose assertment with no apparent ovetlap.
13 Bottom Size Distribution } Moder. change n sizes. Stable materials 20-50% i2
14 Scouring and Deposition | 30-50% aﬁect;d. DIeposits & scour at obstructions, constrictions, and bends. 18
Some filling of pools. ‘
15 Agquatic Vegetation Present but spotty, mostly in backwater. Seasonal algae growth makes rocks slick, @
TOTAL I
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL Ill) 20t2
Category POOR
UPPER - 1 Landform Slope Bank Slope Gradient 60%-+
BANKS 2 Mass Wasting guent or large causing sediment nearly year long or imminent danger of same.
3 Debris Jam Potential oder. to heavy amounts, predom. larger sizes. 3
4 Vegetative Bank Protection, <50% density, fewer species and less vigor indicate poor, 12
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate, Overbank flows common. W/D ratio >25 4
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3" or less. F8)
7 Obstructions io Flow Sediment traps full, channel migration occurring.
8 Cutting Almost continuous cuts, some over 24* high. Fallure of overhangs frequent. 16
9 Deposition Extensive deposits of predom. fine particles, Accelerated bar development. 16
BOTTOM 10 Rock Angularity Well rounded in all dimensions, surfaces smooth. 4
11 Brightness Predom. bright, 65%+ exposed or scoured surfaces. 4
12 Consolidation of Parficles | No packing evident. Loose assortment easily moved. 8
13 Dotiom Size Distribution Marked distribution change. Stable matetials 0-20%. 16
14 Scouring and Deposition | More than 50% of the bottom in a state of flux or change nearly year long. 24
15 Aquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present. 4
TQOTAL ]
Stream Width x avg. depth X mean velocity, =0 s
Gauge Ht, Reach Gradient Stream Order Sinuosity Ratio
Width v Depth we W/m Ratio Discharge {Qud)
Drainage Area Valley Gradient Stream Length Valley Length
Sinuosity Entrenchment Ratio Length Meander (Lm) Belt Width
Sediment Supply Stream Bed Stability Width/Depth Ratje-Condition
Extreme, yd Aggrading Nozmal
Very tigh V" Degrading P High B2 St‘e:m
High - Stable v’ Very High Typ
Moderate ' Pfankuch
Low TOYAL SCORE for Reach E_J =6 2sz+ FA8:p b= 8‘? Rating
Remarks
from Po . Reach
table o Condition

CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE*

Stream Type | Al A2 A3 Ad A5 Ab B1 B2 B3 B4 Bb Bo -
GOOD 38-43 1 3843 | 54-90 | 60-95 | 60-95 ; 50-80 | 38-45 | 3845 | 40-60 !40-64 | 43-68 | 40-60
FAIR 44-47 | 44-47 | 91-129 ; 96-132 | 96-142 | 81-110) 46-58 | 46-58 | 61-78 | 65-84 | 6%-88 | 61-78
POCR 48+ 48+ 130+ | 133+ 1t 143+ 111+ | 59+ 59+ 79+ 85+ 89+ 79+
Stream Type Cl C2 C3 C4 ] Cb 3 D4 D5 Dé

GOOD 38-50 | 38-50 | 60-85 | 70-90 | T0-90 | 60-85 | 85-107 | 85-107 | B5-107 | 67-98

FAIR 51-61 | 51-61 | 86-105 | 91-110 | 91-110 | 86-105 | 108-132 | 108-132 ] 108-132 |99-125

POOR, 62+ 62+ 106+ | 111+ 111+ 106+ | 133+ | 133+ 133+ | 126+

Stream Type DA3 DA4 DA5 | DA6 E3 E4 E5 E6

GOOD 40-63 | 40-63 | 40-63 { 40-63 | 40-63 | 50-75 | 50-75 | 40-63

FAIR 64-86 | 64-86 | 64-8B6 | 64-86 | 64-86 | 7696 | 7696 | 64-860

POOR. 87+ 87+ 87+ &7+ 87+ 7+ 97+ 87+

Stream Type F1 F2 F3 F4 F5 Fo G1 G2 G3 G4 G5 G6
GOOD 80-85 | 60-85 | 85-110 1 85-110 [ 90-115 | 80-95 | 40-60 | 40-60 | 85-107 |85-107 | 90-112 | 85-107
FAIR 86-105 | 86-105 | 111-1250111-125 {116-130 | 96-110 ; 61-78 | 61-78 | 108-120]108-120/ 113-125(108-120
POOR 106+ 106+ 126+ { 126+ 131+ 111+ | 79+ 794 121+ | 121+ 126+ | 121+

L:Generalz‘zed relations ... need additional Level IV data to expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION .
AND STREAM CLASSIFICATION, SUMMARY (LEVEL IH) tof2
Reach Location_Ls @hﬁl LR-CK. ptrov/ TEL  Dafe VW 2le4  Observers
Stream Type ¥
Category EXCELLENT
UPPER - 1 landfonn Slope Bank Slope Gradient <30% 2 -
BANKS 2 Mass Wasting No evidence of past or future mass wasting. 3
3 Debris Jam Potential Essentially absent from immediate channel area. 2
4 Vegemative Bank Protection) 90%+ plant density. Vigor and varlety suggest a deep dense soil binding reot mass. 3
LOWER 5 Channel Capacity Ample for present plus some increases. Peak flows contained. W/D ratio <7. 1
BANKS 6 Bank Rock Content 65%+ with large angular boulders. 127+ common. 2
7 Obstructions to Flow Rocks and logs firmly imbedded. Flow pattern without cutting or deposition. Stable bed,] 2
& Cutting Little or none. Infreq. raw banks less than 6. 4
9 Deposition Little or no enfargement of chanwef or pt. bars. 4
BOTTOM 10 Rock Angufarity Sharp edges and corners. Flane surfaces rough. 1
11 Brightness Surfaces dull, dark or stained. Gen. not bright. 1
12 Consdlidation of Pariicles | Assorted sizes tightly packed or overlapping. 2
13 Bottom Size Distribution | No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition | <5% of bottom affected by scour or deposition. &
15 Aquatic Vegetation Abundant Growth moss-like, dark green perennial. In swift water too, 1
TOTAL |
Category GOOD
UFPPER 1 Landform Slope Bank Slope Gradient 30-40% o
BANKS - 2 Mass Wasting Infrequent. Mostly healed over. Low future potential. »
3 Debris Jam Potential Present, but mostly small twigs and limbs.
4 Vegetative Bank Protection| {70290% density. Fewer species or less vigor suggest less dense or deep root mass. :
LOWER 5 Channel Capacity Adequate, Bank overflows rare. W/D ratio 8-15 2y
BANKS & Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12" 4
7 Obstructions to Flow Some present causing erosive cross cwrrents and minor pool. y 2
filling. Obstructions newer and fess firm. : o
8 Cutting Some, intermittently at outcurves and constrictions. Raw banks may be up to 12 ey
g Deposition Some new bar increase, mostly from coarse gravel. (€]
BOTTOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat. - O3
11 Brighiness Mostly dull, but may have <35% bright surfaces. 2
12 Consolidation of Particles | Moderately packed with some over[ﬁgfing.
13 Bottom Size Distribution | Distribution shift light. Stable material 50-80%.
14 Scouring and Deposition | 5-30% affected. Scour at constrictions and where grades steepen.
Some deposition in pools.
15 Aguatic Vegetation Common. Algae forms in low velocity and pool areas. Moss here too. 2
TOTAL !
Category FAIR .
UFPFER 1 Landform Slope Bank slope gradient 40-60% 6
BANKS 2 Mass Wasting Freguent or large, causing sediment nearly year long. 9
3 Debyis Jam Potential Moderate to heavy amounis, mostly larger sizes. 6
4  Vegetative Bank Protection] <50-70% density. Lower vigor and fewer species from a shallow, 9
discontinuous root jass.
LOWER 5 Channel Capacity %a:ely contzing present peaks, Occasional overbank floods. W/D ratio 15 to 25. 3
BANKS 6 Bank Rock Content H 0% with most in the 3-6" diameter class. %
7 Obstructions to Flow oder. frequent, unstable obstructions move with high flows causing bank 6
cutting and poot filling.
8 Cutting Significant. Cuts 12-24" high. Root mat overhangs and sloughing evident 12
9 Deposition Moder. deposition of new gravel and course satd on old and some new bars. 12
BOTTOM 10 Rock Angulasity Corners and edges well rounded in'two dimensions. 3
11 Brightess Mixture dull and bright, ie 35-65% mixture range, 3
12 Consolidation of Particles | Mostly loose assortment with no apparent overlap. 6
13 Bottom Size Distribution | Moder. change in sizes. Stable materiais 20-50% 12
14 Scouring and Deposition | 30-50% affected. Deposits & scour at obstructions, constrictions, and bends. i8
Some filling of pools.
15 Aquatic Vegetation Present but spotty, mostly in backwater. Seasonal algae growth makes rocks slick. 3
. TOTAL
Figrp
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL III) 2of2
Category FOOR
UPPER 1 Landform Slope Bank Slope Gradient 60%-+ 8
BANKS 2 Mass Wasting Freguent or large causing sediment nearly year long or imminent danger of same. 12
3 Debris Jam Potendial Moder. to heavy amounts, predom. larger sizes. 8
. 4 Vegetative Bank Protection] <50% density, fewer species and less vigor indicate poor, 12
’ discontinuous and shallow reot mass.
LOWER 5 Channel Capacity Inadequate. Overbank flows common. W/D ratio »25 4
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3” or less. 8
7 Obstructions to Flow Sediment traps full, channel migration occurring.
8 Cutling Almost continuous cuts, some over 24" high. Failure of overhangs frequent. 16
9 Deposition Extensive deposits of predom. fine partidles. Accelerated bar development. 16
BOTTOM 10 Rock Angularity Well rounded in all dimensions, surfaces smooth. 4
11 Brightness Predom. bright, 65%+ exposed or scoured surfaces. 4
12 Consolidation of Particles | No packing evident. Loose assortment easily moved. 8
13 Bottom Size Distribution Marked disttibution change. Stable materials 0-20%. 18
14 Scouring and Deposition Meore than 50% of the bottom in a state of flux or change nearly vear long. 24
15 Aquatic Vegetation Perennial types scarce or absent, Yellow-green, short term bloom may be present. {ﬁ":r
_ - oL ||
Stream Width 1 I' X avg. depth 1 - x mean velodity. =0 s
Gauge Ht Reach Gradient Stream Order Sinuosity Ratio
Widthw 11 Depth s | e WD Ratic Discharge (Qw
Drainage Area Valley Gradient Siream Length Valley Length
Sinvosity, Entrenchment Ratio Length Meander (Lm) Belt Width
l_ -
Sediment Supply Stream Bed Stability Width/Depth lRyo Condition
Extreme, Aggrading Normal
. Siream
Very High \/ Degrading High
High v Stable v Very High B3 lype
Moderate | 6 Pfankuch
Low TOTAL SCORE for Reach E___ =G +F +P = Rating
Remedks from [0 Reach
wable | 1A~ | condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE®
Stream Type | Al A2 A3 A4 AB A6 B1 B2 B3 B4 BS B6 -
GOOD 38-43 | 3843 | 54-90 | 60-95 | 60-95 | 50-80 | 38-45 | 3845 | 40-60 | 40-64 | 48-68 | 40-60
FAIR 44-47 | 44-47 | 91-129 | 96-132 | 06-142 | 81-110] 46-88 | 46-B8 | 61-78 | 65-84 | 69-88 ] 61-T§
POOR 48+ 48+ 130+ | 133+ 143+ 111+ | 59+ 50+ 79+ 85+ 89+ 79+
Stream Type Cl1 c2 C3 C4 5 €6 D3 D4 D5 D6
GCOD 38-50 i 38-50 | 60-85 | 7090 | 70-9C¢ | 60-B5 | 85-107 | 85-107 | 85-107 | 67-98
FAIR 51-61 { 51-61 | 86-105 {91-110 | 91-110 | 86-105 1108-132|108-132 | 108-132 }99-125
POOR 62+ 62+ 106+ | 111+ 111+ 106+ | 133+ | 133+ 133+ | 126+
|StreamType | DA3 | DA4 | DA5 | DA6 | E3 E4 | E5 E6
GCOD 40-63 | 40-63 | 40-63 i 40-63 | 40-63 | 50-75 | 5O-75 | 40-63
FAIR 64-86 ; 64-86 | 64-86 | 64-86 | 64-86 | V6-96 | 76-G6 | 64-86
POOR 87+ 87+ 87+ 87+ 87+ 97+ 97+ B7+
Stream Type F1 F2 F3 F4 I F6 G1 G2 G3 G4 G5 Go
GOOD 60-85 | 60-85 | 85-110185-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 |85-107 i 90-112 | 85-107
FARR 86-105 | 86-105 | 111-125{111-125 {116-130 | 96-110 | 61-78 | 61-78 [ 108-120{108-120} 113-125/108-120
POOR 106+ 106+ 126+ | 126+ 1314 11+ | 79+ 794 121+ | 121+ 126+ | 121+
“‘Generalized refations ... need additional Level IV data to expand data base_for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION _
__ AND STREAM CLASSIFICATION SUMMARY (LEVEL IIl) 10f2
Reach Location Jecrt Ceuter. ABV. SEoimtur BasiDate_ (©/21/og  Observers_ Yt
. tf . ]
Stream Type __BS__ (Vupisrurees CHannes)
Category EXCELLENT
UPPER 1 Landform Slope Bank Slope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or future mass wasting. 3
3 Debris Jam Potential Essentlally absent from immediate channel area, 2
4 Vegetative Bank Protection| 90%-+ plant denskty. Vigor and variety suggest a deep dense soil binding root mass. 3
LOWER 5 Channel Capacity Argz]e for present plus some increases. Peak flows contained. W/D rato <7. 1
BANKS 6 Bank Rock Countent 65%+ with large anpular boulders. 12"+ common. 2
7 Obstuctions to Flow Rocks and logs firmly imbedded. Flow pattern without cotting or deposition. Stablebed 2
8 Cutting Little or none, Infreq. zaw banks less than 6”.- 4
9 Deposition Little or ro enlargement of channel or pt. bars. 4
BOTTOM 10 Rock Angularity Sharp edges and corners, Flane surfaces rough.
11 Brightness Surfaces dull, dark or stained. Gen. not bright. CP
12 Consofidation of Particles | Assorted slzes tightly packed or ovedapping. 2
13 Bottom Size Distribution | No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition | <5% of bottom affected by scour or deposition. 6
15 Aquatic Vegetation Abundant Growth moss-like, dark green perennial, In swift water too. 1
- TOTAL |
Category GOOD
UPPER 1 Landform Sfope - Bank Slope Gradient 30-40% 4
BANES 2 Mass Wasting Infrequent. Mostly healed over. Low future potential. 6
. 3 Debris Jam Potential Present, but mostly small twigs and limbs. @
4 Vegetative Bank Protection} 70-90% density. Fewer species or less vigor suggest less dense or deep root mass. 6
LOWER 5 Channe} Capacity Adequate, Bank overflows rare. W/D ratio 8-15 FE
BANKS 6 Baank Rock Content 40-65%. Mostly small boulders to cobbles 6-12-
C - - % - Obstructions to Flow- Some present causing erosive cross currents and minor pool. 4
: filling. Obstructions newer and less firm. -
8 Cufting Some, intermittenitly at ontcurves and constrictions. Raw banks may be up to 12" 6
g Deposition Some new bar increase, mostly from coarse gravel, 8
BOTIOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat. v 2
11 Brightness Mostly dull, but may have <35% bright surfaces. : 2
12 Consolidation of Particles | Moderately packed with some ovetréggfmg 4
13 Botfom Size Distribution | Distribution shift light. Stable ma 50-80%. . 8
i4 Scouring and Deposition | 5-30% affected. Scour at constrictions and where grades steepen. 12
. : S Some deposition in pools.
15 Aquatic Vegetation Comimon. Algae forms in low velocity and pool areas. Moss here too, 2
TOTAL |
Category FAIR - '
UPPER 1 Landform Slope Bank slope gradient 40-60% 6
BANES 2  Mass Wasting Frequent or large, causing sediment nearly year long. 9
' 3 Debris Jam Poteptial Moderate to heavy amounts, mostly larger sizes. 6
4 Vegetative Bank Protection} <50-70% density. Lower vigor and fewer species from a shallow, 9
discontinuous rooL giags,
LOWER 5 Channel Capacity Barely contains present peaks. Occasional overbank floods. W/D ratio 15 to 25. 3
BANKS 6 Bank Rock Content 20-40% with most in the 3-6" diameter class. ’ 6
. 7 Obstructions to Flow Moder. frequent, unstable obstructions move with high flows causing bank 6
: o and pool filling,
8 Cuiting Significant. Cuts 12-24" high. Root mat overh and sloughing evident 12
9 Deposition Moder. deposition of new gravel and coutse sand on old and some new bars. 12
BOTTOM 10 Rock Angularity Comers and edges well rounded in'two dimensions. 3
11 Brightness Mixture dull and bright, je 35-65% mixture range. 3
12 Consolidation of Particles | Mostly loose assortment with no apparent overlap, 6
13 Bottom Size Distribution | Moder. change in sizes. Stable materials 20-50% 12
14 Scouring and Deposition | 30-50% affected. Deposits & scour at obstructions, constrictions, and bends. 18
: Some filling of pools.
15 Aquatic Vegetation Present but spotty, mostly in backwater. Seasonal algae growth makes rocks slick. 3
: TOTAL | |
Fan
PHo1S 7020 529
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CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL III) Zof2
Category POOR
UPPER 1 Landform Slope Bank Slope Gradient 60%+ (&)
BANKS 2 Mass Wasiing Frequent or large causing sediment nearly year long or imminent danger of same. A2
3 Debris Jam Potential Moder. to heavy amounts, predom. larger-sizes. 5
4 Vegeiative Bank Protection| <50% density, fewer specles and less vigor indicate poor, @
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate. Overbank flows common. W/D 1atio >25 4
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3” or less.
7 Obstructions to Flow Sediment waps full, channel migration occurring.
8 Cutting Almost continuous cuts, some over 24" high. Failure of overhangs frequent.
2 Deposition Extensive deposits of predom. fine particles. Accelerated bar development.
BOTTOM 10 Rock Angularity Well rounded in all dimepsions, surfaces smooth. 4
11 Brightness Predom. bright, 65%- exposed or scoured surfaces. €9
12 Consolidation of Particles | No packing evident. Loose assertinent easily moved. (8)
13 Bottom Size Distribution | Marked distribution change. Stable materials 0-20%. {16)
14 Seouring and Deposition | More than 50% of the bottom in a state of flux or change nearly year long, (24 )
15 Aquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present. (1)
\ L/ TOTAL i
Stream ‘Width © X avg. depth ! X mean velocity =0 ofs
Gauge Ht, Reach Geadient " 2/ Stream Order Sinuosity Ratio
Width Depth wr WD Ratio & Discharge (Quw)
Drainage Area Valley Gradient Stream Length Valley Length
Sinuosity, Enfrenchment Ratio Length Meander (Lm) Belt Width
Sediment Supply / Stream Bed Stabllity Width/Depth Ratlo Condition
Extreme, Aggrading Normal Wl i
Very High Degrading High e Be | Sheam
High Stable Very High Type
Moderate Plankuch
Low TOTAL SCORE for Reach  E_{ =6l +F O 4pf3b= | (43 Rating
Remarks_ ¥ |D — VVE To ARGULAR SHALE mAaTERAL N
1o N EasES yo 215 ~Sp'd/G EConimees d/5 om PODE- Reach
o BAgiN T table Condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE*
Stream Type | Al A2 A3 Ad A5 AbH B1 B2 B3 B4 BS B6 *
GOOD 38-43 | 3843 | 5490 | 6095 { 60-95 | 50-80 | 38345 { 3845 | 40-60 ([40-64 | 48-68 | 40-60
FAIR 4447 | 44-47 | 91-129 | 96-132 | 96-142 |B1-110] 46-58 | 46-58 | 61-78 | 6584 | 69-88 | 61-78
POOR 48+ 48+ 130+ | 133+ 1434+ 11+ | 59+ 59+ 79+ 85+ 89+ 79+
Stream Type cl €2 3 Cc4 5 Cé D3 D4 D5 D6
GOOD 38-50 | 38-50 | 60-85 | 70-90 | 70-90 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
FAIR 51-61 | 51-61 | 86-105 | 91-110 | 91-110 | 86-105 |108-132 | 108-132 | 108-132 {99-125
FOOR 62+ 62+ 106+ | 111+ 111+ 106+ | 133+ 1 133+ 133+ | 126+
Stream Type DA3 DA4 DA5 | DA6 E3 E4 ES E6
GOOD 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 50-75 | 40-63
FARR 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | 76-96 § 76-96 | 64-86
POOR 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+
Stream Type F1 F2 F3 F4 F5 Fo G1 G2 G3 G4 G5 G6
GOOD 60-85 | 60-B5 | 85-110 | 85-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 [85-107 [ 90-112 | 85-107
FAIR 86-105 | 86-105 {111-125{111-1257116-130 | 96-110 | 61-78 | 61-T8 | 108-120 [108-120| 113-125[108-120
POOR 106+ 106+ 126+ | 126+ 131+ lit+ | 79+ 79+ 121+ | 121+ 126+ | 121+

“Generalized relations ... need additional Level IV data te expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION
- AND STREAM CLASSIFICATION SUMMARY (LEVEL I Tof2
Reach Location _Liahrnu6r %{ @ T.7F L€ Date_10 /27 { ©F _ Observers
stream Type A1 (Bepeock)
Category EXCELLENT
UPPER - 1 Landform Slope Bank Slope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or future mass wasting. 3
3 Debris Jam Potential Essentially absent from immediate channel area, 2
4 Vegetative Bank Protection] 90%+ plant density. Vigor and variety suggest a deep dense soil binding root mass. 3
LOWER 5 Channgl Capacity Ample for present plus some increases. Peak flows contained. W/D rato <7, 1
BANKS 6 Bank Rock Content 65%-+ with large angular boulders. 12"+ common. 2
7 Obstructions to Flow Rocks and logs firwly imbedded. Flow pattern without cutting or deposition. Stable bed] 2
8 Catting Litile or none. Infreq. taw banks less than 6".- 4
9 Deposition Little or no enlargeiment of channel or pt. bars. 4
BOTTOM 10 Rock Angularity Sharp edges and corners. Plane surfaces rough. 1
i1 Brightness Surfaces dull, dark or stained. Gen. not bright. i
12 Consolidation of Particles | Assorted sizes tightly packed or overlapping.
13 Botiom Size Distribution | No size change evident. Stable mater. 80-100%
14 Scowing and Deposition | <5% of botiom affected by scour or deposition. ,
15 Aquatic Vegetation Abundant Growth moss-like, dark green perennial. In swift water too. 1
: TOTAL j
Category GOOD
UPPER 1 Landform slope Bank Slope Gradient 30-40% 4
BANKS - 2 Mass Wasting Infreguent. Mostly healed over. Low future potential. 6
. 3 Debiis Jam Potential Present, but mostly small twigs and limbs.
4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass. 6
LOWER 5 Channe] Capacity Adequate. Bank overflows tare, W/D 1atio 8-15 {_5:
BANKS 6 Bank Rock Conterit 40-65%. Mostly small boulders to cobbles 6-12” &
-t - = -7 - Obstructions to Flow Some present causing erasive cross currents and minor pool. - (&)
fiiling. Obstructions newer and less firm. : :
8 Cutting Some, intermittently at cutcurves and constrictions. Raw banks may be up to 12* 6
9 Deposition Some new bar increase, mostly from coarse gravel. 8
BOTTOM 10 Rock Angularity Rounded comers and edges, surfaces smoath, flat. .
11 Brightness Mostly dull, but may have <35% bright surfaces. .
12 Coensolidation of Particles | Moderately packed with some ovetlapping. 4
13 Bottom Size Distribution | Distribution shift light. Stable ma 50-80%. 8
14 Scowring and Deposition | 5-30% affected. Scour at constrictions and where grades steepen. 12
. - Some deposition in pools.
15 Aguatic Vegetation Common, Algae forms in low velocity and pool areas. Moss here too. 2
TOTAL i
Category FAIR - )
’ UPPER 1 Landform Slope Bank slope gradient 40-60% 6
BANKS 2 Mass Wasting Frequent or large, causing sediment neazly year long. 9
3 Debsis Jam Poteniial Moderate to heavy amounts, mostly larger sizes. 6
4 Vegetative Bank Protection] <50-70% density. Lower vigor and fewer species from a shallow, 9
discontinuons root mass.
LOWER 5 Channel Capacity Barely contzins present peaks. Occasional overbank floods. W/D ratio 15 to 25. 3
BANKS ¢ Bank Rock Content 20-40% with most in the 3-6" diameter class. ' &
: 7 Obstructions to Flow Moder. frequent, unstable obstructions move with high flows cansing bank 6
- cuiting and podl [Wling.
8 Cutting Significant. Cuts 12-24" high. Root mat overhangs and sloughing evident
9 Deposition Moder. deposition of new gravel and course sand on old and some new bars.
BOTTOM 10 Rock Angulatity Comers and edges well rounded in-two dimensions, 3
11 Brightness Mibxture dull and bright, le 55-65% mixture range. 3
12 Consolidation of Particles | Mostly loose assortment with no apparent overlap. 6
13 Bottom Size Disfribution | Moder. change in sizes. Stable materials 20-50% 12
14 Scouring and Deposition | 30-50% affected. Deposits & scour at obstructions, constrictions, and bends. 18
, Some filling of pools. :
15 Aquatic Vegetation Present but spotfy, mostly in backwater. Seasonal algae growth makes rocks shick. 3
' . TOTAL |
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL 1) 2of2
Category POOR
UFPPER 1 Landform-Slope Bank Slope Gradient 60%+ (8
BANKS 2 Mass Wasting Frequent or large causing sediment nearly year long or imminent danger of same. £F
3 Debyis Jam Potential Moder, to hieavy amounts, predom. larger sizes,
4 Vegetative Bank Protection] <50% density, fewer specles and less vigor indicate poor, @D
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate. Overbank flows commeon. W/D ratio »25 4
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3" or less.
7 Obstructions to Flow Sediment fraps full, channel migration occurring.
8 Cutting Almost continuous cuts, some over 24* high. Failure of overhangs frequent. 16
9 Deposition Extensive deposits of predom. fine particles. Accelerated bar development. 16
BOTTOM 10 Rock Angnlarity Well rounded in all dimensions, surfaces smooth. 4
11 Brightness Predom. bright, 65%- exposed or scoured surfaces, 4
12 Conmsolidation of Parficles | No packing evident. Loose assortment easily moved. 8
13 Bottom Size Distribution | Marked distribution change. Stable materials 0-20%. 16
14 Scouring and Deposition | Mere than 50% of the bottom in a state of flux or change rearly year long. 24
15 Agquatic Vegetation Perennial types scarce of absent. Yellow-green, short term bloom may be present. @
! el TOTAL |
Stream Width [ % avg. depth ] x mean velocity =0 s
Gauge Ht Reach Gradient - anv Stream Ordey Sinuosity Ratio
Width we Depth ws W/D Ratio q Discharge {Qu)
Drainage Afea Valley Gradient Stream Length Valley Length
Sinuosity, Entrenchment Ratlo Length Meander {Lm) Belt Width
Sedimert Suppl\)/ Stream Bed Stabilicy Width/Depth Ratier Condition
Extreme, Aggrading . Normat f St
veey High Degrading.____/ High oo Sorcam
High Stable v Very High ﬁ ;Jr .@ Type
Moderate, ’ Pfankuch
Low TOTAL SCORE for Reach  E.1TmG_{4 47 ZFup 44 - j4 Rating
Remarks” CHAMMEL BED 16 mpoTiy $HmE BERock &
" Wik SHEAR pREVETS 62obBD Slefs maTESUMLS fRom tai.)?:: POD(L 5.‘5‘?13?@.1
STay 133G 13 _[Hi& REAcH
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE™
Stream Type | Al A2 A3 A4 A5 Ab Bl B2 B3 B4 B5 B6 -
GooD 3843 | 3843 | 5490 | 60-95 | 60-96 | 50-80 | 3845 | 3845 | 40-60 | 40-64 | 48-68 | 40-60
FAIR 44-47 | 44-47 | 91-129 [ 96-132 | 96-142 |81-110] 46-58 | 46-58 | 61-78 | 6584 | 69-38 | 61-78
POOR 48+ 48+ 130+ | 133+ | 143+ 111+ | 59+ 59+ 79+ 85+ 89+ 79+
Stream Type CL c2 c3 C4 C5 CH D3 | D4 D5 D6
GOOD 38-60 | 3850 | 60-85 | 7090 | 7080 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
FAIRR 51-61 | 51-61 | B6-105 | 91-110 | 91-110 | 86-105 |108-132 | 108-132 | 108-132 [99-125
POOR 62+ 62+ 106+ | 111+ | 1ils 1064 | 133+ | 133+ 133+ 1§ 126+
Stream Type DA3 DA4 DA5S | DA6 E3 E4 F5 E6
GOOD 40-63 | 40-63 | 40-63 | 40-63 1t 40-63 | HO-75 | BO-75 | 40-63
FAIR 64-86 | 64-86 | 64-86 | 64-80 | 64-B6 | 76-96 | 76-96 | 64-86
POOR 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+
Stream Type F1 F2 F3 F4 F5 F6 G1 G2 G3 G4 G5 G6
GOOD 60-85 | 60-85 | 85-110 | 85-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 |85-107 | 90-112 | 85-107
FARR 86-105 | 86-105 | 111-1251111-125 1116-130 | 96-110 | 61-78 | 61-78 | 108-120 [108-120| 113-125]108-120
POCR 106+ 106+ 126+ | 126+ 131+ 111+ | 79+ 79+ 121+ | 1214 126+ | 121+
“Generalized relations ... need additional Level IV data to expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION .
AND STREAM CLASSIFICATR“I‘QI& SUMMARY (LEVEL HI) Tof2
Reach Location L ahrgR (i +3 co{s Peents Pate mjz.ei@? Observers_ 72447
Stream Type 3{%
Category EXCELLENT
UPPER 1 Landform Slope Bank Slope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or future mass wasting. 3
3 Debris Jam Potential Essentially absent from immediate channel area, 2
4 Vegetative Bank Protection| 90%+ plant density. Vigor and variety suggest a deep dense sofl binding root mass, 3
LOWER § Channel Capacity Amplie for present plus some increases. Peak flows contained. W/D ratio <7, 1
BANKS 6 Bank Rock Content 65%+ with large angular boulders. 12"+ common. 2
7 Obsiructions to Flow Rocks and logs firmly imbedded. Flow pattern without cutting or deposition. Stable bedj 2
8 Cuiting Litde or none. Infreq. raw banks less than 6”.- 4
9 Deposition Little or no enlargement of channel or pt. bais. 4
BOTTOM 10 Rock Angularity Sharp edges and corners. Plane surfaces rough. i
11 Brightness - Surfaces dull, dark or stained. Gen. not bright, 1
12 Consolidation of Partides | Assorled sizes tightly packed or overlapping. 2
13 Bottom Size Disiribution | No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition | <5% of bottom affected by scour er deposition., 6
15 Adquatic Vegetation Abundant Growth moss-Tike, dark green perennial. In swift water too, 1
TOTAL |
Category GOOD
UFFER 1 Landform Slope Bank Slope Gradient 30-40% 4
BANKS 2 Mass Wasting Infrequent. Mostly healed over. Low future potential. I &>
3 Debris Jam Potential Present, bat mostly small twigs and limbs. La)
4 Vegetatlve Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass. {6/
LOWER 5 Channel Capacity Adequate. Bank overflows rare. W/D ratlo 8-15 (2
BANKS 6 Bank Rock Content 40-65%, Mostly small houlders to cobbles 6-12" 4
oL 7 Obstructions to Flew Some present causing erosive cross currents and minor pool. /f’
filling. Obstructions newer and less firm.
8 Cutting Some, intermittently at outcurves and constrictions. Raw banks may be up to 12" @ |
9 Deposition Some new bar increase, mostly from coarse gravel. 8
BOTTOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat. v @
11 Brightness Mostly dull, but may have <35% bright surfaces. :
12 Consolidation of Parficles | Moderately packed with some overlapping.
13 Bottom Size Distribution | Distribution shift Hght. Stable material 50-80%.
14 Scouring and Deposition | 5-30% affected. Scour at constrictions and where grades steepen.
Some deposition in pools,
15 Aquatic Vegetation Common. Algae forms in low velocity and pool areas, Moss here too. 2
TOTAL |
Category FAIR -
| UPPER 1 Landform Slope Bank slope gradient 40-60% 3
BANKS 2 Mass Wasting Frequent or large, causing sediment nearly year long. 9
3 Debiis Jam Potential Modegate to heavy amounts, mostly larger sizes. 6
4  Vegetative Bank Protection] <50-70% density. Lower vigor and fewer species from a shallow, 9
discontinuous root mags.
LOWER 5 Channel Capacity Barely containg present peaks. Occastonal overbank floods. W/D ratio 15 to 25. 3
BANKS 6 Bank Rock Content 20-40% with most in the 3-6" diameter class. ]
7 Obstructions to Flow Moder, frequent, unstable obsiructions move with high flows causing bank a
cuiting and pool filling. high N i
8 Cuiting Significant, Cuts 12-24" high. Root mat overhangs and s othing evident 12
9 Deposition Moder. deposition of new gravel and course sand on oid and some new bars. 11»2"
BOTTOM 10 Rock Angularity Corners and edges well rounded in two dimensions. 3
11 Brightness Mixture dJull and bright, le 35-65% mixture range. 159,
12 Consolidation of Particles | Mostly loose agsortment with no apparent overlap. 6
13 Bottom Size Distribution | Moder. change in sizes. Stable materials 20-50% 12
14 Scouting and Deposition | 30-50% affected, Deposits & scour at obstructions, consttictions, and bends. 18
Some filling of pools.
15 Aguatic Vegeration Present but spotty, mosty in backwater. Seasonal algae growth makes rocks slick. ['?D
. TOTAL
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CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL III) 20f2
Category FOOR
UPPER 1 Landform Slope Bank Slope Gradient 60%+ 8
BANKS 2 Mass Wasting Freguent or large causing sediment nearly year long or imminent danger of same, i2
3  Debiis Jam Potential Moder. fo heavy amounts, predom. larger sizes. 8
4 Vegetative Bank Protection| <50% density, fewer species and less vigor indicate poor, 12
discontinuous and shallow root mass. .
LOWER 5 Channel Capacity Inadequate. Overbank flows common. W/D ratio >25 4
BANKS # Bank Rock Content <20% rock fragments of gravel sizes, 1-3" or less, &
7 Obstructions to Flow Sediment traps full, channel migration occurring.
8§ Cutting Almost continuous cuts, some over 24" high, Failure of overhangs frequent. 16
9 Deposition Extensive deposits of predom. fine particles. Accelerated bar development. 16
BOTTOM 10 Rock Angularity Well rounded in all dithensions, surfaces smooth. 4
11 PBrightness Predom. bright, 65%- expesed or scoured surfaces. 4
12 Consolidation of Particles { No packing evident. Loose assortment easily moved. 8
13 Boliom Size Distribution Marked distribution change. Stable materiais 0-20%%. 16
14 Scouring and Deposition | More than 50% of the bottom in a state of fiux or change nearly year long. 24
15 Agquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present. 4
., TOTAL
Stream Width ___| x avg. depth -2 X tnean velocity. =0 os
Gauge Ht, Reach Gradient Stream Order Sinuosity Ratio
Width s Depth wr W/D Ratlo i Discharge (Ow)
Drainage Acea Valley Gradient Stream Length Valley Length
Sinuosity, Entrenchment Ratio Length Meander (L) Belt Width e
Sediment Supply Stream Bed Stubility Width/Depth Ratio Condition
Bxtreme, / Aggrading Normal '-/Cd
Very High L Degrading rd High : B l]l; Stre:m
High Stable Very High Typ
Moderate Plankuch
Low ‘ TOTAL SCORE for Reach B O =6 53+8 22, e ® - | B D | Rating
Rematks _TYPt LAt REAcs Atoaig Yy 160, LoTs of SHALE 1M from Reach
i, 29 Rock MoRE Cpaiment &L BED ; "
Froob Pias , 29 Roci 211 CHAna table | FAiR- | Condition
CONVERSION COF STABILITY RATING TO REACH CONDITION BY STREAM TYPE'
Stream Type Al A2 A Ad A5 Ab B1 B2 B3 B4 ES B6 -
GOOD 3843 | 3843 | 5490 | 60-95 | 60-95 | 50-80 | 38-45 | 3845 | 40-60 |40-64 | 48-68 | 40-60
FAIR 4447 | 44-47 | 91-129 } 96-132 | 96-142 |} 81-110 46-38 | 46-58 | 61-78 |65-8¢ | 69-88 | 61-78
POOR. 48+ 48+ 130+ | 133+ 143+ 111+ | 59+ 59+ 79+ 85+ 80+ 79+
Sireant Type Ct Cc2 3 4 5 Co D3 D4 D5 Do
GoOD 38-50 | 38-50 | 60-85 t 7O-90 | 70-90 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
FAIR 51-61 | 51-61 | 86-105 ; 91-110 | 91-11¢ | 86-105 {108-132 1108-132 | 108-132 |99-125
POOR 62+ 62+ 106+ | 111+ 111+ 106+ | 133+ 133+ 133+ § 126+
Siream Type DA3 | DA4 DA5 | DA6 E3 E4 E5 E6
GO0D 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 5O-T5 | 40-63
FAIR 64-86 | 64-86 | 65486 | 64-B6 | 64-86 | 7696 ; 76-96 | 64-86
POOR. B7+ &7+ 87+ 87+ 87+ 97+ 97+ 87+
Stream Type F1 F2 F3 F4 Fb Fo Gl G2 G3 G4 G5 Go
GOOD 60-85 | 60-85 | 85-110 | 85-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 [85-107 | 90-112 | 85-107
FAIR 86-105 | 86-105 | 111-125{111-125 {116-130 { 96-110 | 61-78 | 61-78 | 108-120108-120 | 113-125}108-120
POOR 106+ 106+ 126+ | 126+ 131+ ik | 79+ 79+ 121+ | 121+ 126+ | 121+

“Generalized relations ... need additional Level 1V data to expand data base_for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL II) Tof2
Reach Location Lowepg Peepns Cauyond Date__19/ 27{09 _ Observers_ YYD
Stream Type _ B %
Category EXCELLENT
UPPER 1 Landform Slope Bank Siope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or future mass wastin 3
3 Debris Jam Potential £ssentially absent from immediate channe! area. 2
4 Vegetative Bank Protection] 90%+ plant density. Vigor and varlety suggest a deep dense soil binding root mass. 3
LOWER 5 Chonnel Capacity Ample for present plus some increases. Peak flows comtained. W/D ratio <7. 1
BANKS 6 Bank Rock Content 65%+ with large angular boulders. 12"+ common. 2
7 Obstructions to Flow Rocks and logs firmly imbedded. Flow pattern without cuiting or deposition. Stable bed. 2
8 Cutting Little or none. Infreq. raw banks less than 67.- 4
9 Deposition Little or no enfargement of channel or pt. bars. 4
BOTTOM 10 Rock Angularity Sharp edges and corners, Plane surfaces Tough.
11 Brighiness Surfaces dull, dark or stained. Gen. not bright. C?
12 Consolidation of Particles | Assorted sizes tightly packed or overdapping. 2
13 DBottom Size Distribution | No size change evident. Stable mater. 80-100% 4
14 Scouring and Deposition | <5% of bottom affected by scour or deposition. 6
15 Aguatic Vepetation Abundant Growth moss-like, dark green perennial, In swift water foo. 1
TOTAL i
Category GOOD
UPPER 1 Landform Slope Bank Slope Gradient 30-40% 4
BANKS - 2 Mass Wasting frequent. Mostly healed over. Low future potential, ]
. 3 Debris Jam Potential Present, but mostly smalf twigs and limbs. (?
4 Vegetative Bank Protection| 70-90% densiiy. Fewer species or fess Vigor suggest less dense or deep root mass.
LOWER 5 Channel Capacity Adequate. Bank overflows rare. W/D ratlo 8-15 ()
BANKS 6 Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12" 4
-k me—- -7 -Chstructions to Flow Some present causing erosive ctoss aurrents and minor pool. - 4
filing. Obstructions newer and less firm. .
8 Cuiting Some, intermittently at outcurves and constrictions. Raw banks may be up to 12" 6
9 Deposition Some new bar increase, mostly from coarse gravel, 8
BOTTOM 10 Rock Angularity Rounded corners and edges, sutfaces smooth, flat. r 2
11 Brightness Mostly dufl, but may have <35% bright surfaces. : 2
12 Consofidation of Particles | Moderately packed with some oveﬂggfing. 4
13 Boftom Size Distribution | Distribution shift light. Stable material 50-80%. 8
14 Scouring and Deposition [ 5-30% affected. Scour at consirictions and where grades stespen. 12
. T Some deposition in pools.
15 Aquatic Vegetation Comron. Algae forms in low velocity and pool areas. Moss here foo. 2
TOTAL !
Categoxy FAIR . ‘
t UPPER 1 Landform Slope Bank slope gradient 40-60% (6)
BANKS 2 Mass Wasting Fxcguent or large, causing sediment pearly year long. (9)
3 Debris Jam Potential Moderate to heavy amounts, mostly larger sizes, g
4 Vegetative Bank Protection -350-?0% density. Lowet vigor and fewer species from a shallow,
iscontinuons root mass.
LOWER 5 Channel Capacity Barely contains present peaks, Occastonal overbank floods. W/D ratio 15 to 25. 3
BANKS 6 Bank Rock Content 20-40% with most in the 3-6" diameter class. . 6
: 7 Obstructions to Flow Moder. frequent, unstable obstructions move with high flows causing bank 6
: cutting and pool filling.
8 Cutting Significant. Cuts 12-24" high. Root mat overh and sloughing evident 12
9 Deposition Moder. deposition of new gravel and course sand on old and some new bars. 12
BOTTOM 10 Rock Angularity Corness and edges well rounded in-two dimensions. 3
11 Brightness Mixture dull and bright, ie 33-65% mixture @mnge. 3
12 Consolidation of Particles | Mostly loose assortment with no apparent overlap. 6
13 Bottom Size Distribution { Moder. change in sizes. Stable materials 20-50% 12
14 Scouring and Deposition | 30-50% affected. Deposits & scour at obstructions, constrictions, and bends. i8
: Some filling of pools.
15 Aquatic Vegetation 3

Fresent but spetty, mostly in backwater. Seasonal algae growth makes rocks slick.
. TOTAL

_
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CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL III) 2of2
Category FOOR
UPPER 1 Landform Slope Bark Slope Gradient 60%+
BANKS 2 Mass Wasting Freguent or large causing sediment nearly year long or imminent danger of same,
3 Debris Jam Pofential Moder. to heavy amounts, predom. larger sizes.
4 Vegetative Bank Protection| <50% density, fewer species and less vigor indicate poor,
discontintious and shallow roof mass.
LOWER 5 Channel Capacity inadequate, Overbank flows common. W/D ratio >25
BANKS 6 Bank Rock Content <20% rock fragments of gravel sizes, 1-3" or less.
7 Obstructions to Flow Sediment traps full, channel migration accurring.
8 Cutting Almost continuous cuts, some over 24" high. Fallure of overhangs frequent.
9 Deposition Extensive deposits of predom. fine particles. Accelerated bar development.
- | BOTTOM 10 Rock Angularity Well rounded in all dimensions, surfaces smooth,
11 Brightness Predom. bright, 65%+ exposed or scoured surfaces.
12 Consolidation of Pasticles | No packing evident. Loose assortment easily moved.
13 Bottom Size Distribution Marked distribution change. Siable materials 0-20%.
14 Scouring and Deposition | More than 50% of the bottom in a state of flux or change nearly year long.
. 15 Aquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present.
R , TOTAL
Stream Width i xavg. depth___ {7 & X mean velocity =Q
Gauge Ht Reach Gradient _% ~ 2% Stream Order Sinuosity Ratio
Width v Depth wr W/D Ratio q Discharge (Qw)
Drainage Area Valtey Gradient Stream Length, Valley Length
Sinuosity Enfrenchment Raiio Length Meander {Lm} Belt Width
Sediment Supply / ’ Stream Bed Stabilicy Width/Depth B'/agp'(:ondiﬁon
Extreme, Aggrading o Normal
Very High Degrading ; mgh W g4 |Steam
High Stable Very High - Type
 Moderate, Plankuch
Low TOTAL SCORE for Reach  E_{ =6 @2 +v24 ap o (o4 Rating
Remaris from Reach
: table P 00F— | condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE*
SteamType | A1 | A2 | A3 | A¢ | As | A6 | B1 | B2 | B3 | B4 | B5 | B6-
GOOD 38-43 | 3843 | 54-90 | 60-95 | 60-05 | 50-80 | 38-45 | 3845 | 40-60 |40-64 | 48-68 | 4060
FAIR 44-47 | 44-47 | 91-120 | 96-132 | 96-142 |B1-110] 46-58 | 46-58 | 61-T8 | 65-84 | 69-B8 | 61-78
POCR 48+ 48+ 130+ | 133+ 143+ i1+ | 5%+ 59+ 79+ 85+ 89+ 79+
Stream Type C1 C2 3 4 5 C6 D3 D4 D5 D6
GOOD 38-50 | 38-50 | 60-85 | 70-90 | 70-90 | 60-85 | 85-107 | 85-107 | 85-107 | 67-98
FARR | 51-61 | 51-61 | 86-105 | 91-110 | 91-110 | 86-105 |108-132 | 108-132 | 108-132 [99-125
POOR T 62+ 62+ 106+ | 111+ 111+ 106+ § 133+ | 133+ 133+ | 126+
Stream Type DA3 DA4 DAS | DA6 E3 E4 E5 E6
GOOD 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 50-75 | 40-63
FAIR 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | 76-96 | 76-96 | 64-86
POOR 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+
Stream Type F1 2 F3 F4 5 F6 | 61 | @2 63 G4 G5 | G6
GOOD 60-85 { 60-85 | 85-110 | 85-110 | 90-115 | 80-95 | 40-60 | 40-60 | 85-107 |85-107 | 90-112 | 85-107
FAIR 86-105 | 86-105 {111-1251111-125 |116-130 | 96-110 | 61-78 ;] 61-78 | 108-120 {108-120 | 113-125108-120
POOR. 106+ 106+ 126+ | 126+ 131+ 11 | 79+ 79+ 1214+ | 121+ 126+ | 121+

“Generalized relations ... need additional Level IV data to expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL II)

1of2

12 Consolidation of Particles

Reach Location Lijlcmﬁﬂ- Ck @ pissan DEAIER Date/9/2e/o7 _ Observers_ MO
Stream Type __ B3
Category EXCELLENT

UFPER - 1 Landform Slope Bank Slope Gradient <30%
BANKS 2 Mass Wasting iNo evidence of past or fiture mass wasting,

3 Debris Jam Potential Essentially absent from immediate channe] area.

4 Vegetative Bank Protection] 90%+ plant density, Vigor and variety suggest a deep dense soil binding root mass.
LOWER 5 Channel Capacity Ample for present plus some increases, Peak flows contained. W/D ratio <7.
BANKS 6 Bank Rock Content 65%+ with large angular boulders, 12™+ common.

7 Obstructions to Flow Rocks and logs firmly imbedded. Flow pattern without cutting or deposition. Stable bed.j

8 Cutting Little or none. Infreq. raw banks less than 6",

9 Deposition Little or no enlargement of channel or pt. bars.
BOTTOM 10 Rock Angudarity Sharp edges and corness. Flage surfaces rough,

11 Brighiness Surfaces dull, dark or stained. Gen. not bright.

12 Consolidation of Particles | Assorted sizes tightly packed or overlapping.

13 Bottom Size Distribution | No size change evident. Stable mater, 80-100%

14 Scouring and Deposition <5% of bottom affected by scour or deposiiion. ‘

15 Aquatic Vegetation Abundant Growth moss-like, dack green perennial, In swift water too.

. TOTAL

Category GOOD
UFPER 1 Landform Slope Bank Slope Gradient 30-40%
BANKS 2 Mass Wasting Infrequent. Mostly healed over. Low future potential.

© 3 Debris Jam Potential Present, but mostly small twigs and limbs.

4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass.
LOWER §  Channel Capacity Adequate. Bank overflows rare. W/D ratio 8-15
BANKS 6 Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12”

i F - Obsixuctions to Flow Sotne pregent causing erosive cross curments and ininor pool. S
filling. Obstructions newer and fess firm. :

8 Cudting Some, intermitiently at outcurves and consirictions. Raw banks may be up to 12°

9 Depesition Some new bar increase, mostly from coarse gravel.
BOTYOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat. ‘

11 Brightness Mostly dull, but may have <35% bright surfaces. :

Moderately packed with some overlapping.

13 Bottom Size Distribution | Distribution shift light. Stable material 50-80%.
14 Scouring and Deposition | 5-30% affected. Scour at constrictions and where grades steepen.
_— C Some deposition in pools,
15 Aguatic Vegetation Common. Algae forms in low velocity and pool areas, Moss here too,
TOTAL
Category FAIR -
UFPER 1 Landform Slope Bank slope gradient 40-60%
BANKS 2 Mass Wasting Frequent or farge, caustng sediment pearly year long.
) 3 Debris Jam Potential Moderate to heavy amonnts, mostly larger sizes.
4 Vegetative Bank Protection «;50-7’0% density. Lower vigor and fewer species from a shallow,
_ discontingous root mags.
LOWER 5 Channe] Capacity Barely contains present peaks. Occasional overbank floods. W/D ratie 15 to 25.
BANKS 6 Bank Rock Content 20-40% with most in the 3-6" diameter class. ’
7 Obstructions to Flow Moder. ﬁ'eguent, unstable obstructions move with high flows causing bank
: cul and poot filling,
8 Cutting Significant. Cuts 12-24" high. Root mat overbangs and sloughing evident
9 Deposition Moder. deposition of new gravel and course sand on old and some niew bars.
BOTTOM 10 Rock Angularity Corners and edges well rounded in-two dimensions,
11 Brightness Mixture dull and bright, je 35-65% mixture range.
12 Consolidation of Particles | Mosty loose assortment with no apparent overlap.
13 Bottom Size Distribution | Moder change in sizes. Stable materials 20-50%
14 Scouring and Deposition | 30-50% affected, Deposits & scour at obsiructions, constricons, and bends,
. Some filling of pools,
15 _Aquatic Vegetation

Present but spotty, mostly in backwater, Seasonal algae growth makes rocks shick.
' . TOTAL
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL III) 20f2
Category FOOR ‘
UPPER 1 Landform Slope pank Slope Gradient 60%+
BANKS 2 Mass Wasting Freguent ot large causing sediment nearly year long or imminent danger of same. 1
3 Debris Jam Potential Moder. to heavy amounts, predom. larger-sizes. 8
4 Vegetative Bank Protection| <50% density, fewer species and less vigor indicate poor, 12
discontinuous and shallow root mass.
LOWER 5 Channel Capacity Inadequate. Overbank flows coramon. W/D atio 525 4
BANKS 6 Dank Rock Content <20% rock fragments of gravel sizes, 1-3" or less. &
7 Obstructions to Flow Sediment traps full, channel migration occurring,
& O Almost contituous cuts, some over 24" high. Fatlure of overhangs frequent. 16
9 Deposition Extensive deposits of predom. fine particles. Accelerated bar development. 16
BOTTOM 10 Rock Angularity Well rounded in all dimensions, surfaces smooth. 4
11 Brightness Predom. bright, 65%-+ exposed or scoured surfaces. 4
12 Consolidation of Particles | No packing evident. Loose assortment easily moved. 8
13 Bottom Size Distribution | Marked distribution change. Stable materials 0-20%. 16
14 Scouring and Deposition | More than 50% of the bottom in a state of flux or change neardy year long. 24
15 Agquatic Vegetation Perennial types scarce or absent. Yellow-green, short term bloom may be present. 4
; . TOTAL _l
Stream Width S % avg. depth [ 5:2) X mean velocity =0 s
Gauge Ht, Reach Gradient Stream Order Struosiy Ratic
Widh e Depth s . W/D Ratia - Discharge (Qu)
Drainage Area Valley Gradient Stream Length Valley Length
stauosity, Entrenchment Ratio Length Meander {Lm) Belt Width
Sediment Supply Stream Bed Stabllity Width/Depth Ryv’condiﬁon
Extreme ' Aggrading . Normal
Very High v Degrading z High - B | qeam
High Stable v Very High e
Moderate, Piankuch
Low ) TOTAL SCORE for Reach E_© =G P45 5740 flo = 103 Rating
Remarks ~ {Jo Sthat £~ 9% Collovual, from Reach
- s old Fill ExpRomcren o CHAUNEL Has wable | £ .
: . e coE_
TED o EL EROAAL Condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE®
Stream Type | Al A2 A3 Ad A5 Ab Bl B2 B3 B4 BS B6 -
500D 3843 | 3843 | 5490 | 60-05 | 60-95 | 50-80 | 38-45 [ 38-45 | 40-60 | 40-64 | 48-68 | 4060
FAIR 44-47 | 4447 | 91-129 } 96-132 | 96-142 |81-110| 46-58 | 46-58 | 61-78 |65-84 | 69-88 | 61-78
POOR 48+ 48+ 130+ | 133+« | 143+ 111+ | 59+ 59+ 79+ 85+ 8%+ 79+
Stream Type €1 2 3 ¢4 5 6 D3 D4 D5 Dé
GOOD 38-50 | 38-60 | 60-85 | 7090 | 70-90 | 60-85 i 85-107 | 85-107 | 85-107 | 67-98
FAR | B1-61 | 51-61 | 86-105 | 91-110 | 91-110 | 86-105 {108-132 1 108-132 | 108-132 |99-125
POOR 1 62+ 62+ 106+ | 111+ | 11+ 1064 | 133+ | 133+ 133+ | 126+
Stream Type DA3 DA4 PAS | DA6 E3 F4 E5 E6
GOOD 40-63 | 40-63 | 40-63 | 40-63 | 40-63 | 50-75 | 5O-T6 | 40-65
FAIR 64-86 | 64-86 | 64-86 | 6486 | 64-B6 | 7696 | 76-96 | 64-86
PODR 87+ 87+ 87+ 87+ 87+ 97+ 97+ 87+
Stream Type Fi E2 F3 F4 F5 o Gl G2 G3 G4 G5 Gb
GOOD 60-85 | 60-85 | 85-110 | B5-110 | 90-115 | 80-95 [ 40-60 | 40-60 | 85-107 [85-107 [ 90-112 { 85-107
FAR 86-105 | 86-105 [ 111-125]111-125116-130 | 96-110| 61-78 | 61-78 | 108-120 {108-120 | 113-125]108-120
FOCR 106+ 106+ 126+ | 126+ 131+ 111+ | 79+ 79+ 121+ | 121+ 126+ | 121+
“Generalized relations ... need additional Level IV datu to expand data base for validation.
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CHANNEL STABILITY (PFANKUCH) EVALUATION
AND STREAM CLASSIFICATION SUMMARY (LEVEL III)

1 of2

12 Consodlidation of Particles
13 Bottom Size Distribution |
14 Scouring and Deposiiion

15 ' Aqualic Vegetation

Modesately packed with some overlapping,
Distribution shift light. Stable mate 5
530% affected. Scour at constrictions and wh

e deposition in pools.
Common, Algae forms in low velocity and pool areas. Moss here too.

ere grades steepen.

Reach Location L toktng < (LACAT Lan).Date_ {0 j2o/2d  Observers [/
Stream Type
Category EXCELLENT o
UPPER - 1 Landform Slope Bank Slope Gradient <30% 2
BANKS 2 Mass Wasting No evidence of past or future mass wasting. 3
3 Debris Jam Potential Essentially absent from immediate channel area, 2
4 Vegetative Bank Protection] 90%+ plant density. Vigor and varety suggest a deep dense sofl binding root mass, 3
LOWER 5 Channe] Capacity Ample for present plus some increases. Peak flows contained. W/D ratio <7. 1
BANKS 6 Bank Rock Content 65%-+ with large angular boulders, 12"+ common. 2
7 Obsiructions to Flow Rocks and logs firmly bedded. Flow pattern withont cutting or deposition. Stable bed ;
B Cotiing Little or none. Infreq. raw banks less than 6. (%)
g Deposition Little or nio enlargement of channel or pt. bars. (%)
BOTTOM 10 Rock Angularity Sharp edges and corners. Plane surfaces rough. 1
11 Brightness Surfaces dull, dark or stained. Gen. not bright. 1
12 Consolidation of bariicles | Assomed sizes tightly packed or overlapping. 2
13 Bottom Size Distribution | No size change evident. Stable mater, 80-100% 4
14 Scouring and Deposttion | <5% of bottom affected by scour or deposition. _ ]
15 Aguatic Vegetation Abundant Growth moss-like, dark green perennial. In swift water too. 1
: TOTAL |
Category GOOD
UPPER 1 Landform Slope Bank Siope Gradient 30-40%
BANES - 2 Mass Wasting Infrequent. Mostly healed over. Low future potential. _
- 3 Debris Jam Potential Present, but mostly small twigs and limbs.
4 Vegetative Bank Protection| 70-90% density. Fewer species or less vigor suggest less dense or deep root mass.
LOWER 5 Channel Capacity Adequate, Bank overflows rare. W/D ratio 8-15
BANKS 6 Bank Rock Content 40-65%. Mostly small boulders to cobbles 6-12" N
<o e o7 - Obstructions to Flow Some present causing erosive cross custents and minor pool. é
filling. Obstructions newer and less firm. : :
8 Cuttin, Some, intermittently at outcurves and constrictions. Raw banks may be up to 12 6
9 Deposition Some new bar increase, mostly from coarse @vel. 8
BOTTOM 10 Rock Angularity Rounded corners and edges, surfaces smooth, flat -
11 Brightness Mostly dull, but may have <35% bright surfaces. :
&)
4]
9
6
9
¢

TOTAL

Category FAIR -

UPPER 1 Landform Slope Bank slope gradient 40-60%

BANKS 2 Mass Wasfing Frequent or large, causing sediment nearly year ong.

’ 3 Debris Jam Potential Moderate to heavy amounts, mostly larger sizes.
4  Vegetative Bank Protection} <50-70% density. Lower vigor and fewer species from a shalfow,
_discontinuous root mass.

LOWER 5 Channel Capacity Barely contains present peaks. Occasional overbank floods. W/D ratic 15 to 25.

BANKS & Bank Rock Content 20-40% with most In the 3-6" disncter class. )

: 7 Obstructions to Flow Moder. frequent, unstable obstructions move with high flows causing bank

. cutting and pool filling,

8 Cutting Significant. Cuts 12-24" high. Root mat overhanfs and sg‘lagl’xhxg evident 12
9 Deposition Moder. deposition of new gravel and course sand on old and some new bars, 12

BOTTOM 10 Rock Angularity Corners and edges well rounded intwo dimensions, 3
11 Brightness Mixture dulf and bright, je 35-65% mixture range. 3
12 Consolidation of Particles | Mostly loose assortment with no apparent overlap. 6
13 Bottom Size Distribution | Moder. change in sizes. Stable materials 20-50% 12
14 Scouring and Deposition | 30-50% affected, Deposits & scour at obstructions, constrictions, and bends. 18
: Some filling of peols. -
15 Aquatic Vegetation Present but spotty, mostly in backwater, Seasonal glgae growth makes rocks slick. 3

TOTAL

=
Y hoios Toze-TozZ
Reperr Photo. 4 -4
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CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL 1II) 2of2
Category POOR
UPFER 1 Landform-Slope Bank Slope Gradient 60%-+ ]
BANKS 2  Mass Wasting Frequent or large causing sediment nearly year long or imminent danger of same. 12
3 Debris Jam Potential Moder. to heavy amounts, predom. larger-sizes, 8
4  Vegetative Bank Protectionj <50% density, fewer species and less vigor indicate poor, 12
discontinuous and shallow root mass.
LOWER § Channel Capacity Inadequate. Overbank flows common. W/D jatio >25 4
BANKS 6 Bank Rock Content <20% rock fragmenis of gravel sizes, 1-3* or less, 8
7 Obstructions to Flow Sediment traps full, channel migration occurring.
& Cutting Almost continuous cuts, some over 24" high, Failure of overhangs frequent. 186
g Deposition Extensive deposits of predom. fine particles. Accelerated bar development. 16
BOTTOM 10 Rock Angularity ‘Well rounded in all dimensions, surfaces smooth. )
11 Brightness ‘| Predom. bright, 65%+ exposed or scoured surfaces. 4
12 Consolidation of Particles | No packing evident. Loose assortment easily moved. B
i3 Bottom Size Distribution | Marked distribution change. Stable materials 0-20%. 16
14 Scouring and Deposition More than 50% of the botfom in a state of flux or change nearly year long. 24
15 Aquatic Vegetation Perennial fypes scarce or absent. Yellow-green, short term bloom may be present. 4
(! Lt TOTAL
Stream Width Wi * avg. depth [» = * mean velocity =0 ofs
Gauge Ht, Reach Gradient Stream Order Sinuosity Ratio
Width wr Depth w WiD Ratio __ 1! Discharge (0w
Drainage Area Valley Gradient Stream Length Valley Length
Singosity Enfrenchment Ratio Length Meander (Lm) __ Belt Width
Sediﬁlent Supply Stream Bed Stabilicy width/Depth Ryédiﬁon
Extrems, Aggradiog Normal - Str
Very High . Degrading pd High ‘ cam
High > stable v Very High 83 Type
A —/ | Pfanuch
v e B -65e+F baro = | D Rating
Y7 from . Reach
wmble | FAIR. | condition
CONVERSION OF STABILITY RATING TO REACH CONDITION BY STREAM TYPE*
SteamType | A1 | A2 | A3 | A4 | A5 | A6 | BL | B2 | B3 | B4 | B5 | B6-
GOOD 38-43 | 3843 | 5490 | 60-95 | 60-95 | 50-80 | 38-45 | 3845 | 40-60 |[40-64 | 48-68 | 40-60
FARR 4447 | 44-47 } 91-129 196-132 | 96-142 |81-110; 46-58 | 46-58 | 61-78 | 65-B4 | 69-88 | 61-78
POOR, 484+ 48+ 130+ { 133+ | 143+ i1+ | 59+ 59+ 79+ 85+ 8o+ 79+
Siream Type Ct c2 €3 c4 c5 c6 D3 | p4 D5 D6
GOOD 38-50 | 38-50 | 60-85 | 70-90 | 7090 | 60-85 [ 85-107 | 85-107 | 85-107 | 67-98
FARR 51-61 | 51-61 | 86-105 | 91-110 | 91-110 | 86-105 {108-132 }108-132 | 108-132 }99-125
POOR T 62+ 62+ 106+ | 111+ 111+ 106+ | 133+ | 133+ 133+ | 126+
Stream Type DA3 DA4 DAS | DA6 E3 E4 E5 E6
GCOD 40-63 | 40-63 | 40-63 | 40-63 | 40-63 t 50-75 | 50-75 | 40-63
FAIR 64-86 | 64-86 | 64-86 | 64-86 | 64-86 | T6-96 | 76-96 | 64-86
POOR 87+ 87+ 87+ 87+ 87+ 97+ 974 87+
Siream Type Fi F2 ¥3 F4 ¥5 Fé G1 G2 G3 G4 G5 G6
Go0D 60-85 | 60-85 | 85-110 | 85-110 ] 90-115 | 80-85 | 40-60 { 40-60 | 85-107 {85-107 | 90-112 | 85-107
FAIR 86-105 | 86-105 | 111-125[111-1251116-130 | 96-110| 61-78 | 61-78 | 108-120108-120113-125]108-120
POOR 106+ 106+ 126+ | 126+ 131+ 11+ | 79+ 79+ 121+ | 121+ 126+ | 121+

“Gerteralized relations ... need additional Level IV data to expand data base for validation.
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