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Figure B.1. Particle (Grain) Size Distribution for Brimstone stream site U-BR-1.
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Figure B.2. Particle (Grain) Size Distribution for Brimstone stream site U-BR-2.
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Figure B.3. Particle (Grain) Size Distribution for Brimstone stream site U-BR-3.
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Figure B.4. Particle (Grain) Size Distribution for Brimstone stream site U-BR-4.
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Figure B.5. Particle (Grain) Size Distribution for Montgomery stream site U-MF-1.
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Figure B.6. Particle (Grain) Size Distribution for Brimstone stream site U-MF-2.

A-17




100 —y Grain Size Distribution
90 | N
80 -
2 70 S
C ~
2 60 | T
o N
= 50
§ 40 N \K
(5] ™
a 30 - e
20 \\
10 e
O T T T
100 10 1 0.1 0.01 0.001 0.0001
Grain Size, mm
% finer % D50
Site ID Watershed than 200 | clay (mm) | D84 (mm)
Montgomery
U-MFE-3 Fork 58 22 0.03 4.0

Figure B.7. Particle (Grain) Size Distribution for Brimstone stream site U-MF-3.
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Figure B.8. Particle (Grain) Size Distribution for Brimstone stream site U-MF-4.
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Figure B.9. Particle (Grain) Size Distribution for Smokey stream site U-SC-1.
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Figure B.10. Particle (Grain) Size Distribution for Smokey stream site U-SC-2.
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Figure B.12. Particle (Grain) Size Distribution for Smokey stream site U-SC-4.
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APPENDIX C:

AnnAGNPS MODEL CALIBRATION RESULTS
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C.1. AnnAGNPS Model Calibrations: Flow Cell and Reach Generation

Before calibrating the AnnAGNPS model for each subwatershed, the flow cells were
adequately sized to represent the different types of land use activities and soil types within the
area (Phase | Report). For each subwatershed, the cell simulation area (CSA) and minimum
simulation channel length (MSCL) were set to 15 hectares and 100 meters, respectively. Smaller
set of flow cell areas and lengths in the AnnAGNPS produced model errors or would group the
same amount of land use and soil aspects of the area as before but require a longer time to
compute more cell shapes. Once a uniform set of flow cells have been defined, the model outlet
was set at the location of the stage recorder, and the various land use and soil type polygons
created from the ArcMap GIS software were grouped into different flow cells for AnnAGNPS
hydrologic computations. After the flow cell polygons were created, the AnnAGNPS model
selects the dominant land use and soil type within a cell’s area; therefore, each cell is entirely
represented by a single land use activity and soil type. Figures C.1 through C.4 show the original
land use types in a watershed before and after the cells capture the most dominant land use
activities. Figures C.1 through C.4 have been divided into two segments: segment (a) and
segment (b). For each figure, (a) illustrates the 2006 custom land use for each subwatershed
imported into the AnnAGNPS model, and (b) illustrates the dominant land use types for each
flow cell that the AnnAGNPS model uses for runoff and sediment yield computations. As seen
in Figures C.1 through C.4, the AnnAGNPS model’s flow cells only perform computations on a
few of the land use activities that are largely found within each study subwatershed. Note, large
white areas in the lower portion of the subwatershed are areas that were not modeled and have no
flow cells. Modeled areas were above our stage recording stations.

Figures C.5 through C.8 show the original soil types within a watershed before and after the
cells attempt to capture the most dominant soils within the area. Like that of each
subwatershed’s land use previously mentioned, Figures C.5 throughC.8 have been divided into
(a) the GIS-defined soil types, and (b) the soil types defined by flow cell. For each figure, the
segment (a) is provided to illustrate the soil data for each sub-watershed imported into the
ANnAGNPS model. Each figure (b) is provided to illustrate the dominant types for each flow
cell that the AnnAGNPS model uses for runoff and sediment yield computations. As seen in
Figures C.5 through C.8, the AnnAGNPS model’s flow cells only select the dominant soil types
within each subwatershed. The flow cells are largely created by the different topography of a
watershed, and with such a steep terrain in the New River subwatersheds, several flow cells vary
considerably in size.

C.2. AnnAGNPS Model Calibrations: Runoff Calibration

The measured storm water runoff at the outlet of each subwatershed was measured by the
coupled use of stream stage monitors set to record in 20-minute increments with manual velocity
measurements taken at a variety of different stream stage heights. During several of the large
storm events, the four subwatersheds’ stream velocity could not be safely measured, so the HEC-
RAS model was used to estimate the stream discharge at stream stages that would represent
bankfull conditions or better. By organizing the stage and velocity measurements at the main
channel’s outlet of each subwatershed, a stage-discharge relationship could be established to
create a series of equations that would transform the continuously collected stage data into a flow
rate. The stage-discharge plots for the outlet of each subwatershed, with the appropriate
equations to describe the different relationships, are shown in Figures C.9 through C.12.
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Figure C.1  Brimstone Creek subwatershed a) land use characterization in 2006 and
b) land use types per AnnAGNPS model flow cell.
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Figure C.2  Ligias Fork subwatershed a) land use characterization in 2006 and
b) land use types per AnnAGNPS model flow cell.
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Figure C.3 Montgomery Fork subwatershed a) land use characterization in 2006 and
b) land use types per AnnAGNPS model flow cell.
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Figure C.4  Smokey Creek subwatershed a) land use characterization in 2006 and  b)
land use types per AnnAGNPS model flow cell.
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Figure C.5. Brimstone Creek subwatershed: a) soil type characterization and b) soil
types per AnnAGNPS model flow cell.
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Figure C.6. Ligias Fork subwatershed: a) soil type characterization and b) soil
types per AnnAGNPS model flow cell.
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Figure C.7. Montgomery Fork subwatershed: a) soil type characterization and b) soil
types per AnnAGNPS model flow cell.
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Figure C.8. Smokey Creek subwatershed: a) soil type characterization and b) soil types
per AnnAGNPS model flow cell.
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Figure C.9. Brimstone Creek measured stage-discharge relationships. Discharges for stage
over 1 m were estimated with HEC-RAS (Massey 2008).

Figure C.10. Ligias Fork measured stage-discharge relationships. Discharges for stage over 1 m
were estimated with HEC-RAS (Massey 2008).
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Figure C.11 Montgomery Fork measured stage-discharge relationships. Discharges for stage
over 1 m were estimated with HEC-RAS (Massey 2008).

Figure C.12. Smokey Creek measured stage-discharge relationships. Discharges for stage over
1 m were estimated with HEC-RAS (Massey 2008).
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After using the established stage-discharge relationships at the outlet of each subwatershed,
the continuously measured stage data was converted into a flow rate. Between each storm event,
which produced a surface runoff amount, the baseflow was separated from the stage data
recorded to produce a measured daily runoff amount at each of the four subwatersheds of interest
in the New River Basin. This measured daily surface runoff amount was then compared to the
estimated or predicted runoff found from the AnnAGNPS model from a limited amount of local
climate data measured from the Big South Fork Weather Station as well as four other local rain
gauges near to all subwatersheds. To better calibrate each subwatershed, the precipitation data
from the Big South Fork River and Recreation Area’s Full Weather Station was slightly modified
with the precipitation data from the four other tipping bucket rain gauges (which are located
around the New River Basin) to better represent the amount of rainfall occurring in this
mountainous landscape. The Big South Fork River and Recreation Area’s precipitation data was
tailored with the other tipping bucket rain gauges based on the tipping bucket’s elevation and
location in respect to each of the four subwatersheds used in this study. More tipping bucket rain
gauges within each subwatershed would have been ideal, but due to this study’s lack of time,
finance, and personnel, the only climate data that was used was from devices previously installed
by other agencies for long-term measurements.

Since the AnnAGNPS model uses the USDA-NRCS (SCS) Runoff Curve Number (CN)
method for different land use activities and hydrologic soil groups, the CNs for in each
subwatershed were slightly modified from standard suggested textbook values to better represent
and calibrate the predicted runoff from the AnnAGNPS model with measured values. Table C.1
provides the CNs that produced satisfactory results for each of the subwatershed’s common land
uses.

The peak flow rate produced by the AnnAGNPS model is a function of the Manning’s n
roughness coefficients for sheet, shallow, and concentrated flows from the cells and reaches
defined in the AnnAGNPS model. Since the Manning’s n values for the landscape and streams
affects the sediment yield as well, these values for each subwatershed were adjusted later in the
calibration process with that of predicted sediment yield. Overall, the Manning’s n values for
sheet and concentrated flow are slightly higher than what is suggested from most open channel
textbooks for different land use environments. Table C.2 summarizes the different Manning’s n
values used in each subwatershed with the AnnAGNPS model.

Even with slightly higher Manning’s n values for the four different subwatersheds, the peak
flow rate produced from the model was usually overestimated by the AnnAGNPS model in
comparison to the measured peak discharge at the outlet of each subwatershed. The measured
peak discharge was obtained from the largest discharge by the stage discharge relationship
obtained from the stage recorders. The summarized comparison of the measured versus
predicted peak discharge at each subwatershed can be seen in Figures C.13 through C.16.

Though the predicted peak discharge from AnnAGNPS was consistently greater than the
measured peak discharge at the outlet of the four different subwatersheds, the predicted total
daily runoff matched fairly well with the measured total daily runoff at each subwatershed. The
summarized predicted versus measured total daily runoff at the outlet of each of the
subwatersheds can be seen graphically in Figures C.17 through C.20. To better represent how
well the measured daily runoff agrees with that produced by the AnNnAGNPS model, an average
runoff discharge frequency plot was developed for each of the four subwatersheds. Shown in
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Table C.1. Runoff curve numbers (CN) used in the AnnAGNPS model.

Figures C.21 through C.24 are the daily average runoff discharge values measured and predicted
by the AnnAGNPS model for each of the four study subwatersheds. These values used in the
frequency plots have a variety of data points, since some of the subwatersheds contained
measured data beginning in July 2007, and others did not have available measured runoff values
until November 2007. As can be seen in the frequency discharge relationships between
measured and predicted by AnnAGNPS, the model seems to slightly overestimate smaller runoff
causing events, while it slightly underestimates the larger runoff causing events. With most of
the subwatersheds, the medium sized runoff events seem to vary the most from measured versus
predicted values with the ANnAGNPS model.

From a uniform set of NRCS TR-55 curve numbers and Manning’s n values determined for
the different land use characteristics through calibration techniques, the predicted daily runoff
values estimated by the AnNnAGNPS model seem to correspond to the actual New River
hydrology reasonable well with the limited amount of weather and streamflow data. Overall,
there is some error in the model’s computations of peak flow, which are likely due to the steep
slope of the New River Basin topography, insufficient weather data, and the NRCS TR-55’s
assumption of all storm event intensities having a Type Il distribution. The daily total surface
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Table C.2. Manning’s n for sheet flow of each cell based on land use.

Figure C.13. Brimstone Creek modeled vs measured peak discharge.
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Figure C.14. Ligias Fork modeled vs measured peak discharge.

Figure C.15. Montgomery Fork modeled vs measured peak discharge.
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Figure C.16. Smokey Creek modeled vs measured peak discharge.

Figure C.17. Brimstone Creek modeled vs measured total daily runoff.
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Figure C.18. Ligias Fork modeled vs measured total daily runoff.

Figure C.19. Montgomery Fork modeled vs measured total daily runoff.
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Figure C.20. Smokey Creek modeled vs measured total daily runoff.

Figure C.21. Brimstone Creek modeled vs measured discharge frequency curve.
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Figure C.22. Ligias Fork modeled vs measured discharge frequency curve.

Figure C.23. Montgomery Fork modeled vs measured discharge frequency curve.
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Figure C.24. Smokey Creek modeled vs measured discharge frequency curve.

runoff amount also contains some error, which is likely due to inadequate weather data available
and the daily time step of the AnnAGNPS model which does not carry a continuous storm event
over into the next day. In addition, the lack of measured discharges above waist deep, relying on
the HEC-RAS model for estimating discharges likely also contributed to the differences between
modeled and measured discharges in the mid ranges.

C.3. AnnAGNPS Model Calibrations: Sediment Yield Calibration

After the AnnAGNPS model produced satisfactory storm water runoff results with the
limited amount of time and weather data available for all four study subwatersheds in the New
River Basin, the calibration of the sediment yield was initiated. The AnnAGNPS model uses the
RUSLE variables to estimate the daily sediment yield of a drainage area. RUSLE C and P
factors are defined by the user for different land use activities in a designated area. To properly
calibrate each subwatershed’s sediment yield through the RUSLE C and P factors, a set of TSS
samples was obtained at the outlet of each subwatershed for a variety of different storm events.

Using the TSS data collected from a single grab sample using a DH-48 sampler,
ANnAGNPS models could generally be calibrated to match current sediment yields occurring
from each subwatersheds (Section 5.6). The AnnAGNPS model uses flow cells to group large
areas with homogeneous land use and soil data to make computations easier and quicker. By
grouping a dominant land use and soil type for a large area for erosion and sediment yield
computations, many of the smaller, yet larger sediment-contributing sources, like dirt roads, will
likely not be detected.
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From several visits throughout the New River area, the dirt roads were a significant source
of sedimentation into the streams (Figure C.25). The dirt roads in the region were usually
associated with surface mining activities, forest logging, or various alternative terrain vehicle
(ATV) trails. From field observations, the dirt roads used for travel to logged areas, mined areas,
and other locations often contained drainage ditches and culverts that created gullies down to the
local streams. By taking flow measurements and grab samples from different dirt road gullies
during several storm events, the sediment yield from dirt roads was analyzed through the TSS
analysis. By summarizing the daily flow rate within a road drainage way, its TSS concentration,
and the amount of runoff contributing from this roadway, a relationship could be derived to
represent the amount of sediment yield (Qs) for an estimated storm water runoff (Qw) amount.

Figure C.25. Photo of instream stream from dirt road sources on Montgomery Fork
after a rain event.

The AnnAGNPS model uses an exponential relationship between Qs and Qw to provide an
amount of sediment being contributed from a flow cell in addition to the amount generated from
the defined dominant land use and soil type (Qs & Qw units: m*/day). From a small set of
different grab samples from dirt roads from different subwatersheds, the following equation was
derived to represent all the dirt roads in each subwatershed of the New River area with the
classical gully command in the AnnAGNPS model (Figure C.26).

Qs =01.0 Qw>®’

Note that the exponential relationship for the sediment yield produced as a function of from dirt
roads was estimated on only seven sets of grab samples for a variety of soil and limestone gravel
based roads with different degrees of usage. Therefore, this set of data is very approximate and
just provides a general means of accounting for the un-paved road systems within the sediment
budget of the New River subwatersheds.

From the relationship established with the amount of runoff from a dirt road area and the
amount of sediment yield produced, the AnnAGNPS classical gully command was used to
identify each cell in each sub-watershed that had a large road drainage area. Since some of the
flow cells only contained a few small pieces of dirt roads, the flow cells that had a dirt road
network of 5% of the cell’s total area, or 0.5 hectares of area, were selected for the classical gully
command. A summary of the number of flow cells that were identified to have dirt roads in each
subwatershed for the AnnAGNPS model can be seen in Table C.3.
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Figure C.26. Relationship for sediment erosion for dirt road sources in the New River basin.

Table C.3. Summary of AnnAGNPS flow cells with dirt roads.

Number of Total Percent of
Cells with Total Cell Area Watershed Watershed with
Watershed Dirt Roads with Dirt Roads Area Dirt Roads
(— ) (ha) (ha) (%)

Brimstone Creek 16 4,56 2,181 0.21%
Ligias Fork 56 63.81 5,218 1.22%
Montgomery Fork 57 42.68 5,748 0.74%
Smokey Creek 77 68.94 7,300 0.94%

After the dirt roads within each sub-watershed were implemented into the AnnAGNPS
pollutant loading model, the next objective was to calibrate the RUSLE C and P factors for the
different land uses found. From a series of trial and error analyses in the range of common text
book values and previous AnnAGNPS modeling studies, the RUSLE C and P factors were
adjusted for a variety of different land use features until a satisfactory sediment yield was
produced to provide a similar value to that measured in the field. A summary of the RUSLE C
and P factors used for a variety of different land use applications for each subwatershed can be
seen in Tables C.4 and C.5. The RUSLE C-factors for root mass, cover ratio, rainfall height and
residue cover are described in detail in Renard et al. (1997).
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Table C.4. Non-crop data values used to estimate RUSLE C-factor.

Once several suspended sediment samples were captured in the outlet of each sub-
watershed, the TSS value for a given time and day were multiplied by the total measured runoff
to estimate a suspended solids content that would be comparable to the AnnAGNPS’s daily
sediment yield value. To check the acceptability of TSS measurements found for this study, in
each of the four subwatersheds, the suspended sediment samples taken by the USGS in the New
River Basin area were used to compare with the samples collected by The University of
Tennessee, Knoxville. From Table C.6, the TSS results taken by the USGS at two different
gauging stations located on the New River stream for 2006 through 2008 contain similar
concentrations to the TSS measurements taken at the four subwatersheds used in this study.
Table C.6 is presented to show that the TSS concentrations determined for this study are in
agreement with typical suspended sediment concentrations currently found by others in the New
River Basin. The suspended sediment data collected by the USGS for the two different gauging
stations located on the New River was provided to the OSM on February 28, 2008 from the
Tennessee Water Science Center at the Knoxville, TN Field Office.

Tables C.7 through C.10 summarize the TSS analysis as well as the multiple measured
versus predicted suspended solids concentration by the AnnAGNPS model after being calibrated.
As can be seen from many of the discrepancies between the measured and predicted suspended
solids contents, it should be noted that many of the measured TSS samples were not collected
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Table C.5. Management field data values used in the AnNnAGNPS model.

Table C.6. Comparison of USGS TSS samples per study site.
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Table C.7. Summary of measured and modeled suspended sediment for Brimstone Creek.

Table C.8. Summary of measured and modeled suspended sediment for Ligias Fork.

during peak flow and peak suspended sediment conditions in most the streams, so it is assumed
that some of the measured suspended solids concentrations are considerably lower than that of
actual concentrations. It is also interesting to note that a storm that enters into a watershed from
the late evening hours to the early morning hours of the next day creates some complications
with the AnnAGNPS model. Looking at January 10 and 11, the measured suspended sediment
concentrations summarized together are close to the value predicted by AnnAGNPS on just
January 10th, since that is the day when the largest portion of the storm entered into the
subwatersheds. The model did not know that this January 10th storm passed through during the
late evening hours and carried over to the early morning hours of the next day; it just knew that
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Table C.9. Summary of measured and modeled suspended sediment for Montgomery Fork.

Table C.10. Summary of measured and modeled suspended sediment for Smokey Creek.

on January 10th, there was some amount of precipitation that followed a Type Il distribution.
Therefore, the model not appropriately reacting to an over-night storm is due to the model’s daily
time step computations as well as the same precipitation distribution type (from the NRCS TR-
55 runoff computations) based on the location of the study.

To visually understand the measured versus predicted suspended sediment values for each
sub-watershed, see Figures C.27 through C.30. It must be noted that only a few suspended
sediment samples were measured in the time interval shown on the figures. Therefore, the
measured suspended sediment values are not continuous in time, so there are several increases in
suspended sediment shown by AnnAGNPS that were not measured in the field. To help provide
insight on when the measured suspended sediment samples were taken, a numerical
concentration value is shown above the measured bars.
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From using the outlet of each subwatershed to calibrate the actual to predicted runoff and
sediment yield values naturally occurring, each RGA point where fine bed sediment deposits
were collected in the streams would be set as a different watershed outlet to provide an annual
average sediment yield value in terms of clays, silts, and sands. For each sample site where
suspended sediment was collected, the AnNnAGNPS program would only consider the area and its
contents of each subwatershed draining into that point of interest. Since the fine streambed
sediment deposits were collected during the spring, summer, and fall of 2007, the AnnAGNPS
model provided the sediment yield on average annual values of years 2006 and 2007 at each
deposition point.

Figure C.27. Comparisons of measured and modeled suspended sediment for Brimstone Creek.
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Figure C.28. Comparisons of measured and modeled suspended sediment for Ligias Fork.

Figure C.29. Comparisons of measured and modeled suspended sediment for Montgomery Fork.
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Figure C.30. Comparisons of measured and modeled suspended sediment for Smokey Creek.
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APPENDIX D:

ConCEPTS Model: Data Inputs

NOTES

Note 1: CS = cross-section

Note2: If one size fraction is identified in sediment distribution - fraction is assumed as bedrock.

Note 3: ‘Sediment’ is bed material and “soil’ is bank material. Soil properties from banks were a
reach composite as a representative estimate for the bank material.
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Table D.1. Brimstone pebble count data at cross-section X6.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 90 90 230 65
2 60 70 50 140
3 50 120 70 90
4 90 150 75 65
5 85 155 110 100
6 80 80 60 100
7 40 110 150 80
8 60 50 140 50
9 50 130 65 140
10 100 20 70 60
11 75 30 130 70
12 165 40 105 200
13 135 50 130 50
14 150 200 130 70
15 70 70 140 30
16 150 90 75 130
17 80 80 140 70
18 40 220 110 90
19 80 100 170 40
20 65 220 30 110
21 200 110 65 100
22 80 250 130 80
23 100 30 75 70
24 90 100 250 100
25 115 60 140 200

Pebble Count Performed at X6

Table D.2. Brimstone pebble count summary for cross-section X6.

Minimum Dia. (mm) 20
Maximum Dia. (mm) 250
d16 (mm) 50
d50 (mm) 90
d84 (mm) 140
d90 (mm) 165
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Table D.3. Brimstone sediment grain size distribution for cross-section X6. Units in mm for
sediment ranges.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 0 0
Very fine gravel 4 2 0 0
Fine gravel 8 4 0 0
Medium gravel 16 8 0 0
Coarse cravel 32 16 5 5
Very coarse gravel 64 32 16 21
Small cobbles 128 64 79 100
Table D.4. Brimstone sediment profile. Units in m.
Name: SED Profile
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment | Top depth [ Bottom depth
Layer 1: SED 0.0 100.0
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Table D.5. Brimstone soil definition. Distributions expressed as cumulative percentages.

Grain size distribution

Total clay 1.28
Very fine silt 2.51
Fine silt 2.86
Medium silt 6.20
Coarse silt 7.79
Very coarse silt 9.37
Very fine sand 39.68
Fine sand 66.57
Medium sand 82.78
Coarse sand 82.78
Very coarse sand 90.63
Very fine gravel 92.47
Fine gravel 96.67
Medium gravel 100.00
Coarse cravel 100.00
Very coarse gravel 100.00
Small cobbles 100.00

Table D.6. Brimstone left bank soil profile. Depth units in m.

Name: Left Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment | Top depth | Bottom depth
Layer 1: SOIL 0.0 100.0
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Table D.7. Brimstone cross section X8. Units in m.

Geometry Name:[ X8(Downstream)
ID Station | Elevation River station: 0.8238
1 0.00 35.00 Indices of the toe and top of the bank
2 8.00 33.00 Top of left bank: 5
3 15.00 31.75 Toe of left bank: 17
4 20.00 31.50 Top of right bank: 34
5 24.00 31.00 Toe of right bank: 31
6 25.00 30.37 Groundwater table
7 26.22 30.24 Left bank: 0.0
8 27.44 30.15 Right bank: 0.0
9 28.35 29.95 Bedrock elevation
10 29.57 29.89 Bedrock elevation:| 0.0
11 30.79 29.88 Boundary roughness
12 31.40 29.87 Left floodplain: 0.05
13 32.01 29.83 Left bank: 0.04
14 32.62 29.82 Streambed: 0.035
15 33.23 29.81 Right bank: 0.04
16 33.84 29.80 Right floodplain: 0.05
17 34.45 29.52 Boundary materials
18 35.06 29.51 Bed sediment profile: SED Profile
19 35.67 29.50 Left bank soil profile: Left Bank
20 36.28 29.49 Right bank soil profile: Right Bank
21 36.89 29.48
22 37.50 29.47
23 38.11 29.46
24 38.72 29.45
25 39.33 29.45
26 39.94 29.42
27 40.55 29.31
28 41.16 29.30
29 41.77 29.27
30 42.38 29.37
31 42.99 29.41
32 43.60 29.79
33 44.21 30.69
34 44.82 30.83
35 50.00 31.00
36 53.00 33.00
37 60.00 35.00
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Table D.8. Brimstone cross section X7. Units in m.

Geometry Name: X7
ID Station | Elevation River station: 0.6957
1 -200.00 37.50 Indices of the toe and top of the bank
2 -100.00 34.00 Top of left bank: 4
3 0.00 33.71 Toe of left bank: 7
4 21.34 32.49 Top of right bank: 36
5 21.35 30.96 Toe of right bank: 24
6 21.95 30.55 Groundwater table
7 22.56 30.39 Left bank: 0.0
8 23.17 30.36 Right bank: 0.0
9 23.78 30.35 Bedrock elevation
10 24.39 30.34 Bedrock elevation:| 0.0
11 25.00 30.31 Boundary roughness
12 25.61 30.24 Left floodplain: 0.05
13 26.22 30.21 Left bank: 0.04
14 26.83 30.24 Streambed: 0.035
15 27.44 30.24 Right bank: 0.04
16 28.05 30.33 Right floodplain: 0.05
17 28.66 30.34 Boundary materials
18 29.27 30.37 Bed sediment profile: SED Profile
19 29.88 30.40 Left bank soil profile: Left Bank
20 30.49 30.41 Right bank soil profile: Right Bank
21 31.10 30.42
22 31.71 30.43
23 32.32 30.44
24 32.93 30.45
25 33.84 30.50
26 34.76 30.63
27 35.37 30.68
28 35.98 30.82
29 36.59 30.88
30 37.20 31.00
31 37.81 31.04
32 38.42 31.06
33 38.72 31.53
34 39.64 31.54
35 41.16 31.69
36 42.68 31.70
37 73.17 32.01
38 76.22 35.06
39 78.00 35.50
40 85.00 36.00
41 100.00 37.50
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Table D.9. Brimstone cross section X6. Units in m.

Geometry Name: X6
ID Station | Elevation River station: 0.5329
1 -3.00 43.00 Indices of the toe and top of the bank
2 0.00 41.00 Top of left bank: 2
3 0.46 32.63 Toe of left bank: 3
4 2.90 32.25 Top of right bank: 35
5 3.81 31.89 Toe of right bank: 33
6 442 31.63 Groundwater table
7 5.03 31.57 Left bank: 0.0
8 5.64 31.51 Right bank: 0.0
9 6.25 31.45 Bedrock elevation
10 6.86 31.43 Bedrock elevation:| 0.0
11 7.47 31.37 Boundary roughness
12 8.08 31.36 Left floodplain: 0.05
13 8.69 31.35 Left bank: 0.04
14 9.30 31.34 Streambed: 0.035
15 9.91 31.30 Right bank: 0.04
16 10.52 31.29 Right floodplain: 0.05
17 11.13 31.19 Boundary materials
18 11.74 31.20 Bed sediment profile: SED Profile
19 12.35 31.21 Left bank soil profile: Left Bank
20 12.96 31.22 Right bank soil profile: Right Bank
21 13.57 31.27
22 14.18 31.31
23 14.79 31.32
24 15.40 31.34
25 15.70 31.54
26 16.31 31.65
27 16.92 31.75
28 17.53 31.85
29 18.14 31.89
30 19.06 32.08
31 19.67 32.19
32 20.27 32.37
33 20.88 32.61
34 22.87 33.37
35 25.92 33.54
36 28.96 35.06
37 32.01 35.98
38 35.06 37.50
39 41.16 39.02
40 44.21 41.00
41 45.00 41.25
42 47.00 43.00
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Table D.10. Brimstone cross section X5. Units in m.

Geometry Name: X5
ID Station | Elevation River station: 0.4558
1 0.00 37 Indices of the toe and top of the bank
2 4.00 34.25 Top of left bank: 3
3 7.66 34.05 Toe of left bank: 4
4 8.57 31.92 Top of right bank: 29
5 9.18 31.82 Toe of right bank: 20
6 9.79 31.70 Groundwater table
7 10.40 31.68 Left bank: 0.0
8 11.01 31.66 Right bank: 0.0
9 11.62 31.64 Bedrock elevation
10 12.23 31.62 Bedrock elevation:]| 0.0
11 12.84 31.60 Boundary roughness
12 13.45 31.58 Left floodplain: 0.05
13 14.06 31.53 Left bank: 0.04
14 14.67 31.51 Streambed: 0.035
15 15.28 31.47 Right bank: 0.04
16 15.89 31.45 Right floodplain: 0.05
17 16.50 31.44 Boundary materials
18 17.11 31.40 Bed sediment profile: SED Profile
19 17.72 31.45 Left bank soil profile: Left Bank
20 18.33 31.54 Right bank soil profile: Right Bank
21 18.63 31.85
22 19.55 32.04
23 21.07 32.25
24 22.60 32.30
25 24.12 32.42
26 25.65 32.49
27 29.00 32.80
28 32.05 32.98
29 33.57 33.10
30 34.18 33.44
31 34.49 33.90
32 37.00 37.00
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Table D.11. Brimstone cross section X4. Units in m.

Geometry Name: X4
ID Station | Elevation River station: 0.4101
1 0.00 37.00 Indices of the toe and top of the bank
2 2.50 36.00 Top of left bank: 4
3 12.50 35.00 Toe of left bank: 11
4 17.50 33.54 Top of right bank: 33
5 20.55 32.93 Toe of right bank: 27
6 21.77 32.85 Groundwater table
7 22.99 32.80 Left bank: 0.0
8 26.04 32.78 Right bank: 0.0
9 26.65 32.60 Bedrock elevation
10 27.26 32.53 Bedrock elevation:| 0.0
11 27.56 32.25 Boundary roughness
12 28.17 32.20 Left floodplain: 0.05
13 28.78 32.19 Left bank: 0.04
14 29.39 32.18 Streambed: 0.035
15 30.00 32.17 Right bank: 0.04
16 30.61 32.16 Right floodplain: 0.05
17 31.22 32.15 Boundary materials
18 31.83 32.14 Bed sediment profile: SED Profile
19 32.44 32.05 Left bank soil profile: Left Bank
20 33.05 32.03 Right bank soil profile: Right Bank
21 33.66 31.95
22 34.27 31.98
23 34.88 32.05
24 35.49 32.08
25 36.10 32.10
26 36.71 32.15
27 37.32 32.16
28 37.62 32.42
29 38.23 32.49
30 38.84 32.64
31 40.06 32.65
32 41.28 32.84
33 41.89 33.24
34 44.50 35.00
35 47.50 36.00
36 62.50 37.00
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Table D.22. Brimstone cross section X3. Units in m.

Geometry Name: X3
ID Station | Elevation River station: 0.2463
1 -8.00 43.00 Indices of the toe and top of the bank
2 -2.00 37.00 Top of left bank: 3
3 0.00 35.25 Toe of left bank: 7
4 2.13 34.25 Top of right bank: 29
5 2.74 33.93 Toe of right bank: 27
6 5.79 33.58 Groundwater table
7 7.01 33.40 Left bank: 0.0
8 7.62 33.39 Right bank: 0.0
9 8.23 33.38 Bedrock elevation
10 8.84 33.37 Bedrock elevation:]| 0.0
11 9.45 33.36 Boundary roughness
12 10.06 33.35 Left floodplain: 0.05
13 10.67 33.33 Left bank: 0.04
14 11.28 33.30 Streambed: 0.035
15 11.89 33.25 Right bank: 0.04
16 12.50 33.20 Right floodplain: 0.05
17 13.11 33.17 Boundary materials
18 13.72 33.10 Bed sediment profile: SED Profile
19 14.33 33.06 Left bank soil profile: Left Bank
20 14.94 32.84 Right bank soil profile: Right Bank
21 15.55 33.10
22 16.16 33.12
23 16.77 33.13
24 17.38 33.14
25 18.60 33.15
26 19.21 33.16
27 19.82 33.17
28 20.43 34.52
29 22.87 35.21
30 40.00 35.30
31 50.00 40.00
32 60.00 43.00
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Table D.13. Brimstone cross section X2. Units in m.

Geometry Name: X2
ID Station | Elevation River station: 0.122
1 -3.00 39.00 Indices of the toe and top of the bank
2 -1.00 37.00 Top of left bank: 3
3 0.00 36.59 Toe of left bank: 4
4 0.61 34.27 Top of right bank: 27
5 1.52 34.20 Toe of right bank: 23
6 3.96 34.11 Groundwater table
7 5.18 34.08 Left bank: 0.0
8 6.40 34.05 Right bank: 0.0
9 7.01 33.93 Bedrock elevation
10 7.62 33.87 Bedrock elevation:| 0.0
11 8.23 33.84 Boundary roughness
12 8.84 33.72 Left floodplain: 0.05
13 9.45 33.70 Left bank: 0.04
14 10.06 33.68 Streambed: 0.035
15 10.67 33.58 Right bank: 0.04
16 11.28 33.60 Right floodplain: 0.05
17 11.89 33.61 Boundary materials
18 12.50 33.67 Bed sediment profile: SED Profile
19 13.11 33.68 Left bank soil profile: Left Bank
20 13.72 33.69 Right bank soil profile: Right Bank
21 14.33 33.70
22 14.94 33.73
23 15.40 33.85
24 15.85 34.36
25 16.46 34.77
26 17.07 35.23
27 18.60 35.84
28 23.17 36.28
29 25.00 37.00
30 27.00 39.00
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Table D.14. Brimstone cross section X1. Units in m.
Geometry Name:[  X1(upstream)
ID Station | Elevation River station: 0.0
1 -70 39.5 Indices of the toe and top of the bank
2 -62 38.75 Top of left bank: 4
3 -60.00 36.75 Toe of left bank: 8
4 2.75 36.50 Top of right bank: 29
5 3.05 36.37 Toe of right bank: 24
6 4.57 35.88 Groundwater table
7 5.18 35.78 Left bank: 0.0
8 5.79 35.60 Right bank: 0.0
9 6.40 35.60 Bedrock elevation
10 7.01 35.51 Bedrock elevation:]| 0.0
11 7.62 35.46 Boundary roughness
12 8.23 35.38 Left floodplain: 0.05
13 8.84 35.28 Left bank: 0.04
14 9.45 35.26 Streambed: 0.035
15 10.06 35.24 Right bank: 0.04
16 10.67 35.22 Right floodplain: 0.05
17 11.28 35.20 Boundary materials
18 11.89 35.19 Bed sediment profile: SED Profile
19 13.11 35.16 Left bank soil profile: Left Bank
20 13.72 35.28 Right bank soil profile: Right Bank
21 14.33 35.34
22 14.94 35.38
23 15.55 35.42
24 16.16 35.55
25 16.62 36.05
26 17.07 36.08
27 17.68 36.22
28 18.29 36.42
29 18.40 36.50
30 21.34 37.95
31 23.50 38.75
32 30.00 39.50
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Table D.15. Brimstone sediment transport options.

Sediment transport options
% fines for cohesion 100
Downstream grade control 0
Upstream capacity weighting 0
Upstream boundary condition ANnAGNPS
Class Fraction
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 100.0
13 100.0
14 100.0
15 100.0
16 100.0
17 100.0

A-63



35

34

Elevation (m)
w w
N w

w
[uy

30

29

Figure D.1. Brimstone cross section X8.

20

30
Station (m)

A-64

40

50

60



Elevation (m)

-200 -150

Figure D.2. Brimstone cross section X7.

-100

-50
Station (m)

A-65

50

100



43

42

41

Elevation (m)
w w w w w S
ol (o)} ~ [e0) © o

w
S

33
32

31

Figure D.3. Brimstone cross section X6.

15

25
Station (m)

A-66

35

45



Elevation (m)

Figure D.4. Brimstone cross section X5.

10

15

20
Station (m)

A-67

25

30

35

40



Elevation (m)

Figure D.5. Brimstone cross section X4.

20

30

Station (m)

A-68

40

50

60

70



445

435

425

415

40.5

39.5

385

Elevation (m)

37.5
36.5
355
345
33.5

325

Figure D.6. Brimstone cross section X3.

10

20

30
Station (m)

A-69

40

50

60

70



40

39

38

Elevation (m)
w
\‘

w
(o}

35

34

33

Figure D.7. Brimstone cross section X2.

10

Station (m)

A-70

15

20

25

30



Elevation (m)

Figure D.8. Brimstone cross section X1.

-15
Station (m)

A-71

25



Table D.16. Ligias Fork pebble count data for cross-section X3.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 75 108 35 12
2 45 144 62 180
3 40 45 66 55
4 62 52 4 22
5 69 64 54 25
6 129 84 59 107
7 78 100 77 137
8 100 72 70 16
9 72 82 85 115
10 80 12 66 20
11 74 22 80 15
12 110 35 94 30
13 45 98 32 28
14 70 64 28 18
15 28 60 60 2
16 26 92 70 100
17 32 104 120 28
18 155 98 94 144
19 114 60 130 84
20 112 65 97 52
21 71 80 80 66
22 35 105 115 95
23 40 12 48 92
24 52 63 92 72
25 35 52 118 36

Table D.17. Ligias Fork pebble count summary for cross-section X3.

Minimum Dia. (mm) 2

Maximum Dia. (mm) 180
d16 (mm) 28
d50 (mm) 66
d84 (mm) 105
d90 (mm) 115
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Table D.18. Ligias Fork sediment grain size distribution for cross-section X3. Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 0 0
Very fine gravel 4 2 1 1
Fine gravel 8 4 1 2
Medium gravel 16 8 4 6
Coarse cravel 32 16 12 18
Very coarse gravel 64 32 26 44
Small cobbles 128 64 56 100

Table D.19. Ligias Fork sediment profile. Units in m.

Name: SED Profile
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment | Top depth | Bottom depth
Layer 1: SED 0.0 100.0
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Table D.20. Ligias Fork bank sieve analysis results (non-eroding bank).

ASTM Sieve Number | Sieve Opening (mm) | Mass Reatained (g) % Passing
3/4 19 0.00 100.00
3/8 9.525 17.74 100.00

4 4.75 7.60 96.67

8 2.36 6.15 92.47
10 2 2.70 90.63
40 0.425 11.53 82.78
60 0.25 23.77 66.57
100 0.15 23.47 50.58
200 0.075 15.98 39.68
H-1 0.0341 -- 9.37
H-2 0.0222 - 7.79
H-3 0.0131 -- 6.20
H-4 0.0095 - 4.97
H-5 0.0069 -- 2.86
H-6 0.0034 -- 2.51
H-7 0.0014 - 1.28

Table D.21. Ligias Fork bank sieve analysis results (eroding bank).

ASTM Sieve Number | Sieve Opening (mm) | Mass Reatained (g) % Passing
3/4 19 0.00 100
3/8 9.525 0.00 100
4 4.75 0.00 100

8 2.36 0.00 100
10 2 0.00 100
40 0.425 0.64 99.33
60 0.25 9.34 91.47
100 0.15 27.94 67.98
200 0.075 13.15 56.92
H-1 0.0300 -- 23.55
H-2 0.0196 -- 21.63
H-3 0.0119 -- 18.76
H-4 0.0087 - 16.36
H-5 0.0063 -- 14.20
H-6 0.0033 -- 10.12
H-7 0.0014 -- 6.04
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Table D.22. Ligias Fork soil grain size distribution (non-eroding bank). Units in mm for
sediment classes and distributions expressed as cumulative percentages.

CONCEPTS
Total Clay 0-0.002 1.28
Very Fine Silt 0.002-0.004 2.51
Fine Silt 0.004-0.008 2.86
Medium Silt 0.008-0.016 6.20
Coarse Silt 0.016-0.031 7.79
Very Coarse Silt 0.031-0.063 9.37
Very Fine Sand 0.063-0.125 39.68
Fine Sand 0.125-0.25 66.57
Medium Sand 0.25-0.5 82.78
Coarse Sand 0.5-1.0 82.78
Very Coarse Sand 1.0-2.0 90.6
Very Fine Gravel 2.0-4.0 92.5
Fine Gravel 4.0-8.0 96.7
Medium Gravel 8.0-16.0 100.0
Coarse Gravel 16.0-32.0 100.0
Very Coarse Gravel 32.0-64.0 100.0
Small Cobbles > 64.0 100.0

Table D.23. Ligias Fork bank soil grain size distribution. Units in mm for sediment classes and
distributions expressed as cumulative percentages.

CONCEPTS

Total Clay 0-0.002 6.04

Very Fine Silt 0.002-0.004 10.12
Fine Silt 0.004-0.008 14.20
Medium Silt 0.008-0.016 18.76
Coarse Silt 0.016-0.031 23.55
Very Coarse Silt 0.031-0.063 56.92
Very Fine Sand 0.063-0.125 56.92
Fine Sand 0.125-0.25 91.47
Medium Sand 0.25-0.5 99.33
Coarse Sand 0.5-1.0 99.33
Very Coarse Sand 1.0-2.0 100.00
Very Fine Gravel 2.0-4.0 100.00
Fine Gravel 4.0-8.0 100.00
Medium Gravel 8.0-16.0 100.00
Coarse Gravel 16.0-32.0 100.00
Very Coarse Gravel 32.0-64.0 100.00
Small Cobbles > 64.0 100.00
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Table D.24. Ligias Fork left bank soil profile. Units in m.

Name: Left Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: SOIL 0.0 100.0
Table D.25. Ligias Fork right bank soil profile. Units in m.
Name: Right Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: SOIL 0.0 100.0

Table D.26. Ligias Fork eroding bank soil profile. Units in m.

Name: Eroding Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: Eroding Bank 0.0 100.0
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Table D.27. Ligias Fork cross section X1. Units in m.

Geometry Name:| X1_(downstream)
ID Station (m) | Elevation (m) River station: 0.5177
1 -25.00 35.54 Indices of the toe and top of the bank
2 -10.00 33.50 Top of left bank: 5
3 0.00 32.59 Toe of left bank: 15
4 5.18 31.89 Top of right bank: 27
5 10.37 31.84 Toe of right bank: 25
6 11.89 30.59 Groundwater table
7 13.42 30.28 Left bank: 29.86
8 16.16 30.25 Right bank: 29.86
9 17.07 30.22 Bedrock elevation
10 18.29 30.21 Bedrock elevation:| 0.0
11 19.51 30.20 Boundary roughness
12 20.73 30.14 Left floodplain: 0.05
13 21.95 30.14 Left bank: 0.04
14 2241 30.10 Streambed: 0.035
15 25.15 29.62 Right bank: 0.04
16 25.76 29.41 Right floodplain: 0.05
17 26.37 29.31 Boundary materials
18 27.13 29.17 Bed sediment profile: SED Profile
19 27.44 29.14 Left bank soil profile: Left Bank
20 28.05 29.11 Right bank soil profile: Right Bank
21 28.66 29.12
22 29.27 29.29
23 29.88 29.36
24 30.49 29.48
25 30.79 29.49
26 31.10 30.14
27 32.62 32.15
28 40.55 32.49
29 43.60 35.54
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Table D.28. Ligias Fork cross section X2. Units in m.

Geometry Name: X2
ID Station Elevation River station: 0.461
1 -30.00 35.36 Indices of the toe and top of the bank
2 -15.00 34.25 Top of left bank: 6
3 -10.00 34.00 Toe of left bank: 7
4 0.00 32.93 Top of right bank: 29
5 17.38 32.50 Toe of right bank: 24
6 78.35 32.47 Groundwater table
7 80.79 30.40 Left bank: 30.72
8 87.20 30.37 Right bank: 30.72
9 87.81 30.32 Bedrock elevation
10 88.41 30.18 Bedrock elevation:| 0.0
11 89.02 30.14 Boundary roughness
12 90.24 30.13 Left floodplain: 0.05
13 91.16 30.12 Left bank: 0.04
14 93.29 30.11 Streambed: 0.035
15 94.51 30.10 Right bank: 0.04
16 95.73 30.09 Right floodplain: 0.05
17 96.95 30.08 Boundary materials
18 98.48 30.01 Bed sediment profile: SED Profile
19 99.39 29.97 Left bank soil profile: Left Bank
20 100.31 30.03 Right bank soil profile: Right Bank
21 101.22 30.10
22 101.83 30.17
23 102.44 30.38
24 102.74 30.49
25 103.96 30.55
26 106.10 30.60
27 108.23 30.70
28 110.37 30.74
29 113.11 32.11
30 121.95 32.30
31 125.61 32.31
32 128.66 35.36
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Table D.29. Ligias Fork cross section X3. Units in m.

Geometry Name: X3
ID Station Elevation River station: 0.3268
1 -15.00 35.00 Indices of the toe and top of the bank
2 -10.00 34.00 Top of left bank: 3
3 -2.50 33.76 Toe of left bank: 10
4 0.00 33.21 Top of right bank: 34
5 6.71 32.62 Toe of right bank: 27
6 8.23 32.54 Groundwater table
7 9.45 32.42 Left bank: 31.55
8 11.59 31.53 Right bank: 31.55
9 13.11 31.40 Bedrock elevation
10 14.33 31.04 Bedrock elevation:| 0.0
11 15.85 31.01 Boundary roughness
12 17.07 31.00 Left floodplain: 0.05
13 18.29 30.99 Left bank: 0.04
14 19.51 30.98 Streambed: 0.035
15 20.73 30.97 Right bank: 0.04
16 21.95 30.96 Right floodplain: 0.05
17 23.17 30.95 Boundary materials
18 24.39 30.94 Bed sediment profile: SED Profile
19 25.61 30.93 Left bank soil profile: Left Bank
20 26.83 30.92 Right bank soil profile: Right Bank
21 28.05 30.91
22 28.96 30.80
23 30.18 30.81
24 31.40 30.85
25 33.84 30.92
26 35.67 30.92
27 37.20 30.93
28 38.42 31.17
29 39.02 31.36
30 39.94 31.58
31 40.85 32.02
32 41.77 32.18
33 42.68 32.24
34 45.73 33.76
35 50.00 34.25
36 52.50 35.00
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Table D.30. Ligias Fork cross section X4. Units in m.

Geometry Name: X4
ID Station Elevation River station: 0.1744
1 -3.00 37.00 Indices of the toe and top of the bank
2 -2.50 36.00 Top of left bank: 6
3 0.00 35.35 Toe of left bank: 9
4 1.53 33.82 Top of right bank: 35
5 12.20 33.40 Toe of right bank: 18
6 15.24 33.35 Groundwater table
7 17.38 32.44 Left bank: 30.82
8 18.90 32.07 Right bank: 30.82
9 19.51 30.37 Bedrock elevation
10 19.97 30.13 Bedrock elevation:] 0.0
11 20.58 30.10 Boundary roughness
12 21.19 30.09 Left floodplain: 0.05
13 21.80 30.08 Left bank: 0.04
14 22.41 30.07 Streambed: 0.035
15 23.02 30.17 Right bank: 0.04
16 23.63 30.19 Right floodplain: 0.05
17 24.24 30.27 Boundary materials
18 24.85 30.50 Bed sediment profile: SED Profile
19 25.46 30.68 Left bank soil profile: Left Bank
20 26.07 30.91 Right bank soil profile: Right Bank
21 26.68 31.05
22 26.98 31.27
23 28.20 31.46
24 29.42 31.60
25 30.64 31.67
26 31.86 31.81
27 33.08 31.92
28 34.30 31.93
29 35.52 31.94
30 36.13 31.95
31 36.43 31.96
32 38.26 31.97
33 38.87 31.98
34 39.18 31.99
35 41.31 33.87
36 100.15 35.06
37 105.00 35.35
38 110.00 36.00
39 115.00 37.00
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Table D.31. Ligias Fork cross section X5. Units in m.

Geometry Name: X5
ID Station Elevation River station: 0.0872
1 -10.00 37.00 Indices of the toe and top of the bank
2 -2.00 36.00 Top of left bank: 4
3 0.00 35.37 Toe of left bank: 14
4 0.91 35.12 Top of right bank: 39
5 3.05 33.14 Toe of right bank: 34
6 14.94 33.12 Groundwater table
7 17.07 33.10 Left bank: 32.03
8 20.12 32.92 Right bank: 32.03
9 23.17 32.80 Bedrock elevation
10 25.61 32.77 Bedrock elevation: | 0.0
11 28.05 32.62 Boundary roughness
12 29.27 31.87 Left floodplain: 0.05
13 30.49 31.64 Left bank: 0.04
14 31.10 31.60 Streambed: 0.035
15 32.01 31.59 Right bank: 0.04
16 32.62 31.58 Right floodplain: 0.05
17 33.23 31.52 Boundary materials
18 33.84 31.51 Bed sediment profile: SED Profile
19 34.15 31.43 Left bank soil profile: Left Bank
20 34.45 31.42 Right bank soil profile: Right Bank
21 34.76 31.37
22 35.06 31.34
23 35.37 31.32
24 35.98 31.31
25 36.28 31.30
26 36.89 31.29
27 37.50 31.28
28 37.81 31.29
29 38.11 31.30
30 38.42 31.31
31 38.72 31.46
32 39.63 31.62
33 40.55 31.65
34 42.07 31.67
35 42.68 33.27
36 43.90 33.52
37 45.73 33.59
38 106.71 34.15
39 114.33 35.37
40 120.00 36.00
41 140.00 37.00
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Table D.32. Ligias Fork cross section X6. Units in m.

Geometry Name:| X6_(upstream)
ID Station Elevation River station: 0
1 -10.00 37.00 Indices of the toe and top of the bank
2 -5.00 36.00 Top of left bank: 4
3 0.00 35.37 Toe of left bank: 7
4 2.13 35.08 Top of right bank: 33
5 4.88 34.06 Toe of right bank: 27
6 7.32 33.31 Groundwater table
7 8.54 32.63 Left bank: 32.83
8 9.76 32.60 Right bank: 32.83
9 10.98 32.59 Bedrock elevation
10 12.20 32.58 Bedrock elevation:] 0.0
11 13.41 32.57 Boundary roughness
12 14.63 32.56 Left floodplain: 0.05
13 15.85 32.55 Left bank: 0.04
14 17.07 32.50 Streambed: 0.035
15 18.29 32.48 Right bank: 0.04
16 19.51 32.43 Right floodplain: 0.05
17 20.73 32.35 Boundary materials
18 21.95 32.28 Bed sediment profile: SED Profile
19 23.17 32.16 Left bank soil profile: Left Bank
20 24.39 32.15 Right bank soil profile: Right Bank
21 25.61 32.14
22 26.83 32.11
23 28.05 32.08
24 29.27 32.13
25 30.49 32.13
26 31.71 32.25
27 32.93 32.39
28 34.15 32.91
29 37.50 33.71
30 42.07 33.82
31 48.00 34.05
32 82.32 34.15
33 89.94 35.37
34 100.00 37.00

A-82




36.0
355
35.0
345
34.0
33.5
33.0
325

Elevation (m)

32.0
315
31.0
30.5
30.0
29.5

29.0
-30 -20 -10 0 10 20 30 40

Station (m)

Figure D.9. Ligias Fork cross section X1.
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Figure D.10. Ligias Fork cross section X2.
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Figure D.11. Ligias Fork cross section X3.
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Figure D.12. Ligias Fork cross section X4.
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Figure D.13. Ligias Fork cross section X5.
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Figure D.14. Ligias Fork cross section X6.
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Table D.33. Montgomery Fork pebble count data MFCS-X1.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 125 39 86 68
2 35 24 36 73
3 78 31 72 31
4 92 22 54 80
5 44 6 65 125
6 8 11 29 77
7 52 10 82 156
8 16 12 30 85
9 22 34 25 78

10 63 4 18 23
11 28 2 6 124
12 14 6 10 152
13 38 9 4 136
14 42 1 7 80
15 34 110 4 42
16 25 22 2 48
17 30 18 3 110
18 40 115 12 38
19 26 60 6 26
20 14 126 2 18
21 22 50 2 10
22 34 145 22 6
23 30 75 113 8
24 6 130 132 6
25 28 88 178 4

Pebble Count Performed at MFCS1
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Table D.34. Montgomery Fork pebble count data MFCS-Xa3.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 200 28 32 80
2 160 56 122 92
3 134 6 158 122
4 54 200 98 57
5 51 130 133 43
6 32 300 75 81
7 83 82 58 22
8 48 59 26 44
9 29 4 95 110

10 32 24 85 66
11 10 30 96 71
12 19 64 56 16
13 8 108 56 18
14 8 74 40 32
15 4 16 44 33
16 6 60 8 19
17 2 12 10 57
18 2 102 68 118
19 164 6 90 95
20 124 62 18 81
21 98 107 12 42
22 83 11 40 77
23 104 4 6 154
24 92 5 70 2

25 58 2 82 24

Pebble Count Performed at MFCS3
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Table D.35. Montgomery Fork pebble count data MFCS-X4.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 220 173 100 43
2 44 25 108 56
3 265 85 54 32
4 62 55 90 46
5 142 52 47 139
6 48 61 20 84
7 8 66 12 75
8 98 29 21 79
9 133 56 35 88
10 56 154 34 112
11 104 17 82 42
12 107 80 98 26
13 133 79 46 115
14 38 21 16 106
15 58 41 22 15
16 66 16 2 11
17 140 22 4 8
18 122 4 85 58
19 33 6 32 62
20 12 25 84 26
21 185 33 45 82
22 74 66 109 116
23 210 131 224 4
24 28 2 124 18
25 112 46 138 39

Pebble Count Performed at MFCS4

A-91




Table D.36. Montgomery Fork pebble count data MFCS-X7.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 8 85 16 18
2 85 10 110 70
3 140 1 118 14
4 30 44 63 12
5 80 340 92 49
6 70 152 36 21
7 4 1 123 106
8 270 62 108 2
9 15 285 54 16
10 114 12 102 34
11 32 164 112 2
12 152 2 52 38
13 98 1 42 26
14 66 8 4 18
15 220 148 104 132
16 39 39 59 60
17 1 160 80 128
18 78 158 17 104
19 18 56 198 212
20 160 6 85 36
21 83 85 100 75
22 166 8 2 94
23 40 175 13 126
24 2 42 3 68
25 51 108 62 20

Pebble Count Performed at MFCS7
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Table D.37. Montgomery Fork pebble count data MFCS-X0.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 12 122 160 48
2 4 198 132 226
3 2 104 102 182
4 1 6 105 270
5 1 31 284 190
6 2 56 214 112
7 4 58 80 244
8 12 160 236 290
9 6 10 42 87
10 6 420 42 68
11 2 344 242 24
12 3 152 198 34
13 220 112 222 252
14 15 108 288 218
15 50 118 364 166
16 18 89 125 74
17 26 168 158 108
18 51 262 6 178
19 46 32 146 194
20 188 215 52 104
21 135 20 68 112
22 55 18 146 82
23 260 148 158 44
24 68 54 124 28
25 154 23 132 262

Pebble Count Performed at MFCS9
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Table D.38. Montgomery Fork pebble count data MFCS-X10.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 104 50 34 16
2 102 24 48 40
3 110 29 24 12
4 6 25 2 18
5 6 10 42 108
6 10 26 45 25
7 19 21 37 14
8 15 24 14 12
9 22 16 96 8

10 17 41 74 18
11 18 55 12 14
12 21 42 26 14
13 28 22 21 26
14 41 51 22 2

15 13 39 24 48
16 26 30 30 20
17 28 16 154 12
18 16 23 12 92
19 30 36 10 128
20 22 62 10 64
21 16 18 18 32
22 49 32 2 12
23 43 38 17 13
24 36 42 2 60
25 50 33 20 21

Pebble Count Performed at MFCS10

A-94




Table D.39. Summary of pebble count data (MFCS-X1).

Minimum Dia. (mm) 1

Maximum Dia. (mm) 178
d16 (mm) 6
d50 (mm) 30
d84 (mm) 88
d90 (mm) 124

Pebble Count Performed at MFCS1

Table D.40. Summary of pebble count data (MFCS-X3).

Minimum Dia. (mm) 2

Maximum Dia. (mm) 300
d16 (mm) 10
d50 (mm) 56
d84 (mm) 107
d90 (mm) 124

Pebble Count Performed at MFCS3

Table D.41. Summary of pebble count data (MFCS-X4).

Minimum Dia. (mm) 2

Maximum Dia. (mm) 265
d16 (mm) 18
d50 (mm) 56
d84 (mm) 116
d90 (mm) 138

Pebble Count Performed at MFCS4
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Table D.42. Summary of pebble count data (MFCS-X7).

Minimum Dia. (mm) 1

Maximum Dia. (mm) 340
d16 (mm) 8
d50 (mm) 60
d84 (mm) 132
d90 (mm) 160

Pebble Count Performed at MFCS7

Table D.43. Summary of pebble count data (MFCS-X9).

Minimum Dia. (mm) 1

Maximum Dia. (mm) 420
d16 (mm) 15
d50 (mm) 105
d84 (mm) 220
d90 (mm) 252

Pebble Count Performed at MFCS9

Table D.44. Summary of pebble count data (MFCS-X10).

Minimum Dia. (mm) 2

Maximum Dia. (mm) 154
d16 (mm) 12
d50 (mm) 24
d84 (mm) 49
d90 (mm) 62

Pebble Count Performed at MFCS10
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Table D.45. Sediment grain size distribution (MFCS-X1). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 1 1
Very coarse sand 2 1 4 5
Very fine gravel 4 2 5 10
Fine gravel 8 4 10 20
Medium gravel 16 8 10 30
Coarse cravel 32 16 22 52
Very coarse gravel 64 32 18 70
Small cobbles 128 64 30 100
Pebble Count Performed at MFCS1

A-97



Table D.46. Sediment grain size distribution (MFCS-X3). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 4 4
Very fine gravel 4 2 3 7
Fine gravel 8 4 8 15
Medium gravel 16 8 7 22
Coarse cravel 32 16 15 37
Very coarse gravel 64 32 21 58
Small cobbles 128 64 42 100
Pebble Count Performed at MFCS3
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Table D.47. Sediment grain size distribution (MFCS-X4). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 2 2
Very fine gravel 4 2 3 5
Fine gravel 8 4 3 8
Medium gravel 16 8 6 14
Coarse cravel 32 16 15 29
Very coarse gravel 64 32 27 56
Small cobbles 128 64 44 100
Pebble Count Performed at MFCS4
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Table D.48. Sediment grain size distribution (MFCS-X7). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 4 4
Very coarse sand 2 1 5 9
Very fine gravel 4 2 3 12
Fine gravel 8 4 4 16
Medium gravel 16 8 8 24
Coarse cravel 32 16 9 33
Very coarse gravel 64 32 20 53
Small cobbles 128 64 47 100
Pebble Count Performed at MFCS7
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Table D.49. Sediment grain size distribution (MFCS-X9). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 2 2
Very coarse sand 2 1 3 5
Very fine gravel 4 2 3 8
Fine gravel 8 4 4 12
Medium gravel 16 8 4 16
Coarse cravel 32 16 9 25
Very coarse gravel 64 32 13 38
Small cobbles 128 64 62 100
Pebble Count Performed at MFCS9
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Table D.50. Sediment grain size distribution (MFCS-X10). Units in mm.

Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 4 4
Very fine gravel 4 2 0 4
Fine gravel 8 4 3 7
Medium gravel 16 8 22 29
Coarse cravel 32 16 37 66
Very coarse gravel 64 32 25 91
Small cobbles 128 64 9 100
Pebble Count Performed at MFCS10

Table D.51. Montgomery Fork sediment profile (typical). Units in m.

Name: MFCS1 SEDIMENT
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment | Top depth| Bottom depth
Layer 1: MFC1 0.0 1000.0
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Table D.52. Montgomery Fork bank soil profile (MFCS-X1). Distributions expressed as
cumulative percentages.

Grain size distribution

Total clay 1.45
Very fine silt 2.12
Fine silt 3.17
Medium silt 4.34
Coarse silt 5.51
Very coarse silt 6.18
Very fine sand 20.99
Fine sand 33.39
Medium sand 38.30
Coarse sand 38.30
Very coarse sand 58.98
Very fine gravel 66.44
Fine gravel 85.50
Medium gravel 93.02
Coarse cravel 100.0
Very coarse gravel 100.0
Small cobbles 100.0

Table D.53. Montgomery Fork bank soil profile (MFCS-X10). Distributions expressed as
cumulative percentages.

Grain size distribution

Total clay 0.05
Very fine silt 0.09
Fine silt 0.09
Medium silt 0.12
Coarse silt 0.15
Very coarse silt 0.19
Very fine sand 2.95
Fine sand 4.26
Medium sand 5.74
Coarse sand 5.74
Very coarse sand 42.11
Very fine gravel 46.73
Fine gravel 58.25
Medium gravel 67.26
Coarse cravel 100.0
Very coarse gravel 100.0
Small cobbles 100.0
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Table D.54. Montgomery Fork bank soil profile (MFCS-X1). Units in m.

Name: MFCS1-Soil_Profile
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth [ Bottom depth
Layer 1: SOIL 0.0 100.0
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Table D.55. Montgomery Fork cross section (CS) X1. Units in m.

Geometry Name: X1 (Downstream)
ID Station (m) Elevation (m) River station: 0.6889
1 -25.00 366.00 Indices of the toe and top of the bank
2 -15.00 364.00 Top of left bank: 4
3 0.00 362.70 Toe of left bank: 14
4 1.30 362.69 Top of right bank: 29
5 3.40 362.31 Toe of right bank: 23
6 6.00 361.81 Groundwater table
7 7.40 361.79 Left bank: 0.0
8 7.75 361.51 Right bank: 0.0
9 8.30 361.02 Bedrock elevation
10 9.35 360.52 Bedrock elevation:| 358.50
11 10.90 360.42 Boundary roughness
12 11.40 360.22 Left floodplain: 0.05
13 12.30 360.17 Left bank: 0.04
14 13.10 359.98 Streambed: 0.035
15 14.20 359.55 Right bank: 0.04
16 15.50 359.49 Right floodplain: 0.05
17 17.00 359.53 Boundary materials
18 18.20 359.63 Bed sediment profile:] MFCS1 SEDIMENT
19 19.80 359.67 Left bank soil profile;] MFCS1-Soil_profile
20 21.20 359.68 Right bank soil profile:] MFCS1-Soil_profile
21 22.85 359.72
22 24.00 359.74
23 25.60 359.90
24 27.60 360.39
25 27.65 360.40
26 28.80 361.23
27 29.20 361.48
28 31.10 361.72
29 33.80 362.06
30 37.60 362.12
31 50.00 363.00
32 65.00 365.00
33 70.00 366.00
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Table D.56. Montgomery Fork cross section X2. Units in m.

Geometry Name: X2
ID Station Elevation River station: 0.6192
1 -75.00 366.00 Indices of the toe and top of the bank
2 -50.00 365.00 Top of left bank: 8
3 -25.00 363.00 Toe of left bank: 20
4 0.00 362.65 Top of right bank: 34
5 2.50 362.64 Toe of right bank: 26
6 5.50 362.60 Groundwater table
7 7.30 362.55 Left bank: 0.0
8 10.70 362.51 Right bank: 0.0
9 12.30 362.31 Bedrock elevation
10 15.30 361.97 Bedrock elevation:| 358.50
11 18.20 361.94 Boundary roughness
12 19.70 361.67 Left floodplain: 0.05
13 21.00 361.15 Left bank: 0.04
14 21.50 361.09 Streambed: 0.035
15 23.00 360.97 Right bank: 0.04
16 24.60 360.56 Right floodplain: 0.05
17 25.60 360.42 Boundary materials
18 26.50 360.32 Bed sediment profile:] MFCS1 SEDIMENT
19 27.90 360.21 Left bank soil profile:;] MFCS1-Soil_profile
20 28.90 360.09 Right bank soil profile:] MFCS1-Soil_profile
21 30.30 359.82
22 31.50 359.63
23 32.10 359.52
24 32.20 359.70
25 33.00 359.96
26 33.80 360.18
27 34.70 360.24
28 35.20 360.87
29 36.10 360.91
30 36.90 360.99
31 37.40 361.68
32 38.40 361.70
33 38.50 361.72
34 39.60 362.57
35 41.40 362.64
36 43.30 362.72
37 46.50 363.03
38 50.00 363.50
39 65.00 365.00
40 70.00 366.00
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Table D.57. Montgomery Fork cross section X3. Units in m.

Geometry Name: X3
ID Station Elevation River station: 0.5637
1 -65.00 367.00 Indices of the toe and top of the bank
2 -35.00 363.00 Top of left bank: 3
3 0.00 362.72 Toe of left bank: 6
4 3.10 362.48 Top of right bank: 25
5 4.50 361.69 Toe of right bank: 21
6 5.65 360.68 Groundwater table
7 6.50 360.54 Left bank: 0.0
8 7.70 360.62 Right bank: 0.0
9 9.20 360.70 Bedrock elevation
10 10.40 360.72 Bedrock elevation: | 359.5
11 11.50 360.74 Boundary roughness
12 12.60 360.80 Left floodplain: 0.05
13 13.60 360.82 Left bank: 0.04
14 14.50 360.84 Streambed: 0.035
15 15.50 360.86 Right bank: 0.04
16 16.50 360.88 Right floodplain: 0.05
17 17.35 360.90 Boundary materials
18 18.60 360.92 Bed sediment profile:] MFCS3 SEDIMENT
19 19.50 360.94 Left bank soil profile:] MFCS1-Soil_profile
20 20.40 361.00 Right bank soil profile:] MFCS1-Soil_profile
21 22.20 361.15
22 23.00 361.36
23 23.30 361.59
24 25.30 362.16
25 28.20 363.49
26 30.00 363.56
27 45.00 364.00
28 70.00 367.00
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Table D.58. Montgomery Fork cross section X4. Units in m.

Geometry Name: X4
ID Station Elevation River station: 0.4729
1 -30.00 367.00 Indices of the toe and top of the bank
2 -15.00 366.00 Top of left bank: 4
3 0.00 363.03 Toe of left bank: 8
4 4.15 362.81 Top of right bank: 23
5 5.30 362.14 Toe of right bank: 19
6 7.05 361.91 Groundwater table
7 8.30 361.61 Left bank: 0.0
8 9.00 361.48 Right bank: 0.0
9 10.10 361.45 Bedrock elevation
10 11.50 361.43 Bedrock elevation:| 360.0
11 12.70 361.41 Boundary roughness
12 14.00 361.38 Left floodplain: 0.05
13 15.30 361.35 Left bank: 0.04
14 19.35 361.32 Streambed: 0.035
15 20.50 361.21 Right bank: 0.04
16 21.60 361.06 Right floodplain: 0.05
17 22.65 360.95 Boundary materials
18 23.50 360.97 Bed sediment profile:] MFCS4 SEDIMENT
19 24.70 361.17 Left bank soil profile:] MFCS1-Soil_profile
20 25.30 361.55 Right bank soil profile:] MFCS1-Soil_profile
21 27.35 362.01
22 29.60 362.02
23 34.00 362.64
24 40.00 364.00
25 50.00 367.00
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Table D.59. Montgomery Fork cross section X5. Units in m.

Geometry Name: X5
ID Station Elevation River station: 0.3972
1 -25.00 367.00 Indices of the toe and top of the bank
2 -10.00 365.00 Top of left bank: 4
3 0.00 362.89 Toe of left bank: 17
4 2.92 362.39 Top of right bank: 26
5 4.46 362.35 Toe of right bank: 22
6 6.57 362.26 Groundwater table
7 8.13 361.90 Left bank: 0.0
8 9.42 361.78 Right bank: 0.0
9 10.68 361.66 Bedrock elevation
10 11.99 361.50 Bedrock elevation: | 359.6
11 12.93 361.44 Boundary roughness
12 13.85 361.40 Left floodplain: 0.05
13 14.75 361.29 Left bank: 0.04
14 15.75 361.19 Streambed: 0.035
15 16.76 361.07 Right bank: 0.04
16 17.50 360.94 Right floodplain: 0.05
17 18.24 360.83 Boundary materials
18 19.07 360.74 Bed sediment profile:] MFCS4 SEDIMENT
19 19.72 360.70 Left bank soil profile:] MFCS1-Soil_profile
20 20.59 360.63 Right bank soil profile:] MFCS1-Soil_profile
21 21.13 360.60
22 21.48 360.77
23 22.01 361.44
24 22.52 361.83
25 23.34 362.34
26 24.61 362.93
27 27.41 363.32
28 31.41 363.72
29 35.00 364.50
30 37.00 365.75
31 45.00 367.00
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Table D.60. Montgomery Fork cross section X6. Units in m.

Geometry Name: X6

ID Station Elevation River station: 0.3145
1 -15.00 367.00 Indices of the toe and top of the bank

2 -10.00 366.00 Top of left bank: 6

3 0.00 364.53 Toe of left bank: 10

4 2.22 364.06 Top of right bank: 36

5 4.23 363.69 Toe of right bank: 27

6 7.08 363.63 Groundwater table

7 8.52 363.18 Left bank: 0.0
8 9.97 362.55 Right bank: 0.0

9 10.36 362.24 Bedrock elevation

10 10.67 361.89 Bedrock elevation:| 360.4
11 11.22 361.88 Boundary roughness

12 11.88 361.86 Left floodplain: 0.05
13 12.84 361.84 Left bank: 0.04
14 13.78 361.82 Streambed: 0.035
15 14.73 361.80 Right bank: 0.04
16 15.58 361.78 Right floodplain: 0.05
17 16.12 361.76 Boundary materials

18 17.69 361.74 Bed sediment profile:] MFCS7_SEDIMENT
19 18.78 361.72 Left bank soil profile:] MFCS10-Soil_profile
20 19.78 361.70 Right bank soil profile:] MFCS10-Soil_profile
21 20.71 361.65

22 21.72 361.59

23 22.72 361.56

24 23.83 361.49

25 24.63 361.41

26 25.30 361.37

27 26.26 361.35

28 26.82 361.56

29 27.24 361.58

30 27.39 361.99

31 28.06 362.28

32 28.61 362.53

33 30.18 363.33
34 31.70 363.46
35 35.61 363.51
36 45.97 363.98
37 80.00 364.50
38 100.00 367.00
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Table D.61. Montgomery Fork cross section X7. Units in m.

Geometry Name: X7
ID Station Elevation River station: 0.2091
1 0.00 371.25 Indices of the toe and top of the bank
2 5.80 369.61 Top of left bank: 2
3 6.70 368.63 Toe of left bank: 7
4 10.05 364.87 Top of right bank: 38
5 12.10 363.22 Toe of right bank: 23
6 12.77 362.68 Groundwater table
7 13.07 362.04 Left bank: 0.0
8 13.48 361.90 Right bank: 0.0
9 14.11 361.84 Bedrock elevation
10 14,70 361.83 Bedrock elevation: | 360.8
11 15.18 361.81 Boundary roughness
12 15.87 361.77 Left floodplain: 0.05
13 16.63 361.80 Left bank: 0.04
14 17.39 361.92 Streambed: 0.035
15 18.33 361.99 Right bank: 0.04
16 19.15 362.04 Right floodplain: 0.05
17 19.82 362.07 Boundary materials
18 20.66 362.08 Bed sediment profile:] MFCS7 SEDIMENT
19 21.75 362.20 Left bank soil profile:] MFCS10-Soil_profile
20 22.92 362.37 Right bank soil profile:] MFCS10-Soil_profile
21 23.99 362.42
22 24.85 362.55
23 25.66 362.72
24 26.55 362.75
25 27.67 362.80
26 28.95 362.82
27 29.63 362.84
28 30.25 362.86
29 31.07 362.88
30 32.26 362.90
31 33.41 362.92
32 35.56 363.14
33 36.75 363.26
34 38.27 363.30
35 39.12 363.35
36 39.91 363.70
37 40.73 364.37
38 42.41 364.63
39 47.47 364.70
40 50.00 365.00
41 55.00 366.00
42 65.00 370.00
43 70.00 371.25
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Table D.62. Montgomery Fork cross section X8. Units in m.

Geometry Name: X8
ID Station Elevation River station: 0.1158
1 -15.00 371.00 Indices of the toe and top of the bank
2 -10.00 369.00 Top of left bank: 8
3 0.00 366.28 Toe of left bank: 15
4 4.48 364.76 Top of right bank: 34
5 6.92 364.64 Toe of right bank: 25
6 9.45 364.52 Groundwater table
7 11.82 364.42 Left bank: 0.0
8 13.71 364.36 Right bank: 0.0
9 14.80 364.20 Bedrock elevation
10 15.18 363.85 Bedrock elevation: | 361.4
11 15.47 363.51 Boundary roughness
12 15.96 363.43 Left floodplain: 0.05
13 16.68 363.24 Left bank: 0.04
14 17.25 363.01 Streambed: 0.035
15 17.65 362.78 Right bank: 0.04
16 18.39 362.69 Right floodplain: 0.05
17 19.44 362.57 Boundary materials
18 20.42 362.46 Bed sediment profile:] MFCS7 SEDIMENT
19 21.46 362.45 Left bank soil profile:] MFCS10-Soil_profile
20 22.54 362.43 Right bank soil profile:] MFCS10-Soil_profile
21 23.63 362.44
22 24.85 362.46
23 25.75 362.50
24 26.67 362.59
25 27.47 362.73
26 28.17 362.86
27 28.92 362.99
28 29.96 363.01
29 30.78 363.33
30 31.52 363.65
31 32.88 363.90
32 38.42 364.09
33 41.59 364.13
34 44.56 364.71
35 47.34 364.79
36 55.00 365.50
37 70.00 366.50
38 80.00 368.00
39 85.00 369.00
40 95.00 371.00
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Table D.63. Montgomery Fork cross section X9. Units in m.

Geometry Name: X9
ID Station Elevation River station: 0.0519
1 -30.00 372.00 Indices of the toe and top of the bank
2 -25.00 370.00 Top of left bank: 5
3 -5.00 366.00 Toe of left bank: 11
4 0.00 365.39 Top of right bank: 33
5 6.01 365.30 Toe of right bank: 28
6 10.23 365.16 Groundwater table
7 12.32 364.90 Left bank: 0.0
8 13.83 364.45 Right bank: 0.0
9 15.66 363.85 Bedrock elevation
10 16.62 363.65 Bedrock elevation:| 362.0
11 17.61 363.45 Boundary roughness
12 18.09 363.40 Left floodplain: 0.05
13 18.75 363.34 Left bank: 0.04
14 19.72 363.30 Streambed: 0.035
15 20.53 363.22 Right bank: 0.04
16 21.23 363.18 Right floodplain: 0.05
17 21.95 363.17 Boundary materials
18 22.82 363.10 Bed sediment profile:] MFCS9_SEDIMENT
19 23.92 363.08 Left bank soil profile:] MFCS10-Soil_profile
20 24.72 363.06 Right bank soil profile:] MFCS10-Soil_profile
21 25.70 363.04
22 26.44 363.02
23 27.21 363.05
24 28.15 363.10
25 28.98 363.13
26 29.94 363.19
27 31.40 363.29
28 32.33 363.40
29 32.71 363.64
30 33.67 363.94
31 36.13 364.17
32 38.96 364.77
33 43.09 365.22
34 53.39 365.56
35 60.00 366.00
36 70.00 367.50
37 90.00 369.00
38 100.00 372.00
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Table D.64. Montgomery Fork cross section X10. Units in m.

Geometry Name: X10 (Upstream)
ID Station Elevation River station: 0.0
1 -150.00 372.00 Indices of the toe and top of the bank
2 -125.00 370.00 Top of left bank: 3
3 -100.00 368.00 Toe of left bank: 12
4 -50.00 366.00 Top of right bank: 36
5 0.00 365.90 Toe of right bank: 30
6 9.49 365.85 Groundwater table
7 16.72 365.50 Left bank: 0.0
8 17.68 365.08 Right bank: 0.0
9 18.24 364.40 Bedrock elevation
10 18.82 364.13 Bedrock elevation:| 362.4
11 19.34 363.81 Boundary roughness
12 19.82 363.65 Left floodplain: 0.05
13 20.34 363.60 Left bank: 0.04
14 21.19 363.58 Streambed: 0.035
15 22.43 363.52 Right bank: 0.04
16 23.35 363.50 Right floodplain: 0.05
17 24.37 363.48 Boundary materials
18 25.34 363.46 Bed sediment profile:] MFCS10_SEDIMENT
19 26.49 363.44 Left bank soil profile:] MFCS10-Soil_profile
20 27.89 363.42 Right bank soil profile:] MFCS10-Soil_profile
21 29.09 363.40
22 30.20 363.38
23 31.34 363.54
24 32.30 363.57
25 33.18 363.60
26 34.41 363.63
27 35.15 363.65
28 36.09 363.67
29 36.99 363.69
30 37.79 363.95
31 38.13 364.10
32 40.04 364.28
33 41.51 364.79
34 44.29 365.49
35 47.00 367.84
36 50.72 368.43
37 75.00 370.00
38 85.00 372.00
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Table D.65. Montgomery Fork sediment transport options.

Sediment transport options

% fines for cohesion 100
Downstream grade control 0
Upstream capacity weighting 0
Upstream boundary condition ANnAGNPS
Class Fraction
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0

Table D.66. Montgomery Fork simulation period. Time in mins.

Simulation Period

Start time:

01/01/2005 01:00:00

End Time:

12/31/2008 23:59:00

Initial time step:

10
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Table D.67. Montgomery Fork streambank erosion options. Time in mins.

Streambank erosion options
Proccesses included in bank stability analyses:
Included Positive pore-water pressures
Included Matric Suction
Included Confining pressures
Number of shear emergencies 4
Tension crack depth -1.0
Skipped time steps 2
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Figure D.15. Montgomery Fork cross section X1.
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Figure D.17. Montgomery Fork cross section X3.
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Figure D.18. Montgomery Fork cross section X4.
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Figure D.19. Montgomery Fork cross section X5.
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Figure D.20. Montgomery Fork cross section X6.
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Figure D.22. Montgomery Fork cross section X8.
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Figure D.23. Montgomery Fork cross section X9.
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Figure D.24. Montgomery Fork cross section X10.

A-126



Table D.68. Smokey Creek pebble count data for cross-section X2.

Number | Dia. (mm) Dia. (mm) | Dia. (mm) Dia. (mm)
1 35 130 80 60
2 50 100 130 40
3 100 160 140 135
4 45 130 60 80
5 55 60 90 105
6 90 70 240 95
7 75 40 70 70
8 125 120 110 50
9 35 110 80 100
10 40 60 90 100
11 100 80 60 150
12 200 100 105 130
13 50 95 50 50
14 130 70 80 45
15 100 100 60 70
16 210 90 90 45
17 40 35 70 80
18 90 70 60 80
19 50 60 70 90
20 45 50 70 75
21 50 45 60 60
22 95 55 100 40
23 80 105 60 90
24 65 105 125 115
25 70 60 85 90

Pebble Count Performed at X3

A-127



Table D.69. Smokey Creek pebble count summary for cross-section X2.

Minimum Dia. (mm) 35
Maximum Dia. (mm) 240
d16 (mm) 50
d50 (mm) 80
d84 (mm) 110
d90 (mm) 130
Pebble Count Performed at X3

Table D.70. Smokey Creek sediment grain size distribution for cross-section X2. Sediment

ranges in mm.
Upper Lower Bound % Cummulative %
Total clay 0.002 0.001 0 0
Very fine silt 0.004 0.002 0 0
Fine silt 0.008 0.004 0 0
Medium silt 0.016 0.008 0 0
Coarse silt 0.031 0.016 0 0
Very coarse silt 0.063 0.031 0 0
Very fine sand 0.125 0.063 0 0
Fine sand 0.25 0.125 0 0
Medium sand 0.5 0.25 0 0
Coarse sand 1 0.5 0 0
Very coarse sand 2 1 0 0
Very fine gravel 4 2 0 0
Fine gravel 8 4 0 0
Medium gravel 16 8 0 0
Coarse cravel 32 16 0 0
Very coarse gravel 64 32 35 35
Small cobbles 128 64 65 100
Pebble Count Performed at X3
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Table D.71. Smokey Creek sediment profile. Units in m.

Name: SED PROFILE
Profile location

Easting: -99.0

Northing: -99.0

Elevation: -99.0

Profile layers
Number of layers: 1
Sediment Top depth Bottom depth

Layer 1: SED 0.0 100.0

Table D.72. Smokey Creek bank soil data at cross section X2. Units in mm for sediment classes
and distributions expressed as cumulative percentages.

Total Clay 0-0.002 2.78
Very Fine Silt 0.002-0.004 4.75
Fine Silt 0.004-0.008 7.10
Medium Silt 0.008-0.016 11.02
Coarse Silt 0.016-0.031 18.08
Very Coarse Silt 0.031-0.063 32.00
Very Fine Sand 0.063-0.125 51.84
Fine Sand 0.125-0.25 86.42
Medium Sand 0.25-0.5 97.08
Coarse Sand 0.5-1.0 97.08
Very Coarse Sand 1.0-2.0 100.0
Very Fine Gravel 2.0-4.0 100.0
Fine Gravel 4.0-8.0 100.0
Medium Gravel 8.0-16.0 100.0
Coarse Gravel 16.0-32.0 100.0
Very Coarse Gravel 32.0-64.0 100.0
Small Cobbles > 64.0 100.0
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Table D.73. Smokey Creek bank soil data at cross section X2.5. Units in mm for sediment
classes and distributions expressed as cumulative percentages.

Total Clay 0-0.002 6.01
Very Fine Silt 0.002-0.004 10.15
Fine Silt 0.004-0.008 14.56
Medium Silt 0.008-0.016 19.74
Coarse Silt 0.016-0.031 26.47
Very Coarse Silt 0.031-0.063 63.91
Very Fine Sand 0.063-0.125 63.91
Fine Sand 0.125-0.25 92.50
Medium Sand 0.25-0.5 98.68
Coarse Sand 0.5-1.0 98.68
Very Coarse Sand 1.0-2.0 100.0
Very Fine Gravel 2.0-4.0 100.0
Fine Gravel 4.0-8.0 100.0
Medium Gravel 8.0-16.0 100.0
Coarse Gravel 16.0-32.0 100.0
Very Coarse Gravel 32.0-64.0 100.0
Small Cobbles > 64.0 100.0
Table D.74. Smokey Creek left bank soil profile. Units in m.
Name: Left Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: SOIL_BANK-X2 0.0 100.0
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Table D.75.

Smokey Creek right bank soil profile. Units in m.

Name: Right Bank
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: SOIL_BANK-X2 0.0 100.0

Table D.76. Smokey Creek eroding bank soil profile. Units in m.

Name: SOIL_BANK-X2.5
Profile location
Easting: -99.0
Northing: -99.0
Elevation: -99.0
Profile layers
Number of layers: 1
Sediment Top depth Bottom depth
Layer 1: SOIL_BANK-X2.5 0.0 100.0
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Table D.77. Smokey Creek cross section X0. Units in m.

Geometry Name: X0 (downstream)
ID Station (m) | Elevation (m) River station: 1.295
1 -150.00 42.00 Indices of the toe and top of the bank
2 -100.00 30.75 Top of left bank: 3
3 0.00 30.43 Toe of left bank: 6
4 1.83 30.20 Top of right bank: 20
5 4.88 28.36 Toe of right bank: 17
6 6.40 28.36 Groundwater table
7 7.93 28.34 Left bank: 0.0
8 9.45 28.34 Right bank: 0.0
9 10.98 28.30 Bedrock elevation
10 12.50 28.28 Bedrock elevation:| 0.0
11 14.02 28.04 Boundary roughness
12 15.55 27.92 Left floodplain: 0.05
13 17.07 27.88 Left bank: 0.04
14 18.60 27.87 Streambed: 0.035
15 19.21 27.86 Right bank: 0.04
16 21.04 27.84 Right floodplain: 0.05
17 21.95 28.28 Boundary materials
18 23.63 30.07 Bed sediment profile: SED PROFILE
19 26.00 31.00 Left bank soil profile: Left Bank
20 40.00 32.00 Right bank soil profile: Right Bank
21 50.00 38.00
22 75.00 42.00
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Table D.78. Smokey Creek cross section X0.5. Units in m.

Geometry Name: X0.5
ID Station Elevation River station: 1.1209
1 -100 42 Indices of the toe and top of the bank
2 -50 31.25 Top of left bank: 3
3 0.00 30.97 Toe of left bank: 6
4 1.52 30.74 Top of right bank: 20
5 3.05 28.62 Toe of right bank: 16
6 3.96 28.21 Groundwater table
7 5.49 28.04 Left bank: 0.0
8 7.01 28.02 Right bank: 0.0
9 8.54 28.16 Bedrock elevation
10 10.06 28.26 Bedrock elevation:| 0.0
11 11.59 28.35 Boundary roughness
12 13.11 28.46 Left floodplain: 0.05
13 14.63 28.58 Left bank: 0.04
14 16.16 28.67 Streambed: 0.035
15 17.68 28.75 Right bank: 0.04
16 19.21 28.95 Right floodplain: 0.05
17 22.26 30.15 Boundary materials
18 23.48 30.21 Bed sediment profile: SED PROFILE
19 26.22 30.76 Left bank soil profile: Left Bank
20 32.32 31.06 Right bank soil profile: Right Bank
21 40.00 36.00
22 55.00 37.00
23 75.00 42.00
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Table D.79. Smokey Creek cross section X1. Units in m.

Geometry Name: X1
ID Station Elevation River station: 0.9184
1 -125.00 41.00 Indices of the toe and top of the bank
2 -100.00 31.50 Top of left bank: 4
3 -25.00 31.25 Toe of left bank: 9
4 0.00 30.98 Top of right bank: 30
5 3.66 30.70 Toe of right bank: 27
6 4.88 30.41 Groundwater table
7 6.10 29.53 Left bank: 0.0
8 7.32 29.03 Right bank: 0.0
9 7.93 28.99 Bedrock elevation
10 8.84 28.97 Bedrock elevation:| 0.0
11 9.76 28.96 Boundary roughness
12 10.67 28.95 Left floodplain: 0.05
13 11.59 28.94 Left bank: 0.04
14 12.50 28.93 Streambed: 0.035
15 13.42 28.92 Right bank: 0.04
16 14.33 28.91 Right floodplain: 0.05
17 15.24 28.90 Boundary materials
18 16.16 28.85 Bed sediment profile: SED PROFILE
19 17.07 28.76 Left bank soil profile: Left Bank
20 17.99 28.77 Right bank soil profile: Right Bank
21 18.90 28.78
22 19.82 28.79
23 20.73 28.80
24 21.65 28.81
25 22.56 28.82
26 23.48 28.83
27 24.09 28.84
28 24.70 29.10
29 25.61 30.51
30 27.44 31.16
31 30.18 31.30
32 31.40 31.33
33 32.62 31.43
34 33.84 31.68
35 35.06 32.21
36 37.20 34.41
37 40.00 37.00
38 55.00 38.00
39 60.00 41.00
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Table D.80. Smokey Creek cross section X2. Units in m.

Geometry Name: X2
ID Station Elevation River station: 0.7794
1 -25.00 40.00 Indices of the toe and top of the bank
2 -5.00 34.13 Top of left bank: 4
3 1.52 31.25 Toe of left bank: 8
4 62.50 31.09 Top of right bank: 28
5 64.02 30.74 Toe of right bank: 22
6 65.24 29.68 Groundwater table
7 66.46 29.51 Left bank: 0.0
8 67.07 29.33 Right bank: 0.0
9 67.99 29.25 Bedrock elevation
10 68.90 29.26 Bedrock elevation:| 0.0
11 69.82 29.27 Boundary roughness
12 70.73 29.35 Left floodplain: 0.05
13 71.65 29.35 Left bank: 0.04
14 72.56 29.36 Streambed: 0.035
15 73.48 29.43 Right bank: 0.04
16 74.39 29.50 Right floodplain: 0.05
17 75.92 29.62 Boundary materials
18 77.44 29.68 Bed sediment profile: SED PROFILE
19 78.96 29.70 Left bank soil profile: Left Bank
20 80.49 29.72 Right bank soil profile: Right Bank
21 82.01 29.75
22 83.54 29.79
23 86.59 29.98
24 89.63 30.36
25 92.68 30.38
26 93.29 30.40
27 94.51 30.43
28 96.95 31.55
29 99.39 31.60
30 112.81 31.65
31 120.00 35.05
32 140.00 40.00
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Table D.81. Smokey Creek cross section X2.5. Units in m.

Geometry Name:[ X2.5 - Eroding Bank
ID Station Elevation River station: 0.5913
1 -100.00 40.00 Indices of the toe and top of the bank
2 -75.00 32.50 Top of left bank: 3
3 0.00 32.28 Toe of left bank: 4
4 1.98 29.89 Top of right bank: 23
5 3.20 29.84 Toe of right bank: 20
6 4.42 29.85 Groundwater table
7 5.64 29.86 Left bank: 0.0
8 7.47 29.87 Right bank: 0.0
9 8.69 29.88 Bedrock elevation
10 9.91 29.90 Bedrock elevation:| 0.0
11 11.13 30.04 Boundary roughness
12 12.65 30.18 Left floodplain: 0.05
13 14.18 30.24 Left bank: 0.04
14 15.70 30.30 Streambed: 0.035
15 17.23 30.32 Right bank: 0.04
16 18.75 30.35 Right floodplain: 0.05
17 21.80 30.39 Boundary materials
18 24.54 30.65 Bed sediment profile: SED PROFILE
19 34.60 30.70 Left bank soil profile:;] SOIL_BANK-X2.5
20 41.62 30.75 Right bank soil profile: Right Bank
21 44.67 33.80
22 50.00 35.00
23 55.00 35.25
24 75.00 40.00
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Table D.82. Smokey Creek cross section X3. Units in m.

Geometry Name: X3
ID Station Elevation River station: 0.5008
1 -50.00 39.00 Indices of the toe and top of the bank
2 -25.00 32.50 Top of left bank: 3
3 0.00 32.29 Toe of left bank: 9
4 2.74 32.09 Top of right bank: 26
5 5.49 31.78 Toe of right bank: 23
6 8.23 31.49 Groundwater table
7 10.67 30.80 Left bank: 0.0
8 11.89 30.64 Right bank: 0.0
9 12.81 30.49 Bedrock elevation
10 13.72 30.48 Bedrock elevation:| 0.0
11 16.46 30.46 Boundary roughness
12 17.38 30.44 Left floodplain: 0.05
13 18.60 30.42 Left bank: 0.04
14 19.82 30.34 Streambed: 0.035
15 21.04 30.33 Right bank: 0.04
16 22.26 30.33 Right floodplain: 0.05
17 23.48 30.37 Boundary materials
18 24.70 30.39 Bed sediment profile: SED PROFILE
19 25.92 30.40 Left bank soil profile: Left Bank
20 27.13 30.41 Right bank soil profile: Right Bank
21 28.35 30.42
22 29.57 30.43
23 30.79 30.45
24 33.23 30.77
25 34.45 31.24
26 35.06 31.90
27 41.16 31.93
28 47.00 34.97
29 57.00 35.00
30 65.00 39.00
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Table D.83. Smokey Creek cross section X4. Units in m.

Geometry Name: X4
ID Station Elevation River station: 0.3584
1 -40.00 40.00 Indices of the toe and top of the bank
2 -15.00 37.00 Top of left bank: 6
3 -5.00 35.00 Toe of left bank: 8
4 0.00 33.47 Top of right bank: 27
5 1.52 33.07 Toe of right bank: 24
6 7.01 32.77 Groundwater table
7 10.37 32.01 Left bank: 0.0
8 12.20 31.59 Right bank: 0.0
9 13.42 31.55 Bedrock elevation
10 16.46 31.43 Bedrock elevation:] 0.0
11 19.21 31.33 Boundary roughness
12 20.43 31.24 Left floodplain: 0.05
13 21.65 31.23 Left bank: 0.04
14 22.87 31.19 Streambed: 0.035
15 24.09 31.16 Right bank: 0.04
16 25.31 31.15 Right floodplain: 0.05
17 26.52 31.14 Boundary materials
18 27.74 31.10 Bed sediment profile: SED PROFILE
19 28.96 31.13 Left bank soil profile: Left Bank
20 30.18 31.15 Right bank soil profile: Right Bank
21 32.01 31.16
22 33.54 31.17
23 34.76 31.18
24 35.98 31.19
25 36.89 31.70
26 42.68 31.72
27 46.00 33.15
28 50.00 33.20
29 52.13 33.22
30 67.68 33.24
31 75.00 34.76
32 90.00 35.00
33 120.00 40.00
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Table D.84. Smokey Creek cross section X5. Units in m.

Geometry Name: X5
ID Station Elevation River station: 0.245
1 -25.00 37.00 Indices of the toe and top of the bank
2 -10.00 33.50 Top of left bank: 3
3 0.00 33.02 Toe of left bank: 5
4 2.13 31.83 Top of right bank: 25
5 2.74 31.74 Toe of right bank: 17
6 3.96 31.57 Groundwater table
7 5.18 31.48 Left bank: 0.0
8 6.40 31.49 Right bank: 0.0
9 7.62 31.50 Bedrock elevation
10 8.84 31.51 Bedrock elevation:| 0.0
11 10.06 31.60 Boundary roughness
12 11.28 31.62 Left floodplain: 0.05
13 12.50 31.65 Left bank: 0.04
14 13.72 31.68 Streambed: 0.035
15 14.94 31.70 Right bank: 0.04
16 16.16 31.74 Right floodplain: 0.05
17 16.77 31.85 Boundary materials
18 20.43 32.14 Bed sediment profile: SED PROFILE
19 21.34 32.40 Left bank soil profile: Left Bank
20 22.26 32.45 Right bank soil profile: Right Bank
21 23.78 32.50
22 25.92 32.55
23 28.05 32.60
24 28.96 32.63
25 30.79 33.46
26 38.00 33.60
27 45.00 37.00
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Table D.85. Smokey Creek cross section X6. Units in m.

Geometry Name: X6
ID Station Elevation River station: 0.129
1 -15.00 40.00 Indices of the toe and top of the bank
2 -7.50 36.00 Top of left bank: 2
3 0.00 33.95 Toe of left bank: 5
4 1.52 33.86 Top of right bank: 27
5 6.10 32.40 Toe of right bank: 23
6 8.23 32.35 Groundwater table
7 9.45 32.33 Left bank: 0.0
8 10.67 32.27 Right bank: 0.0
9 11.89 32.18 Bedrock elevation
10 13.11 32.05 Bedrock elevation:| 0.0
11 14.33 31.92 Boundary roughness
12 15.55 31.81 Left floodplain: 0.05
13 16.77 31.75 Left bank: 0.04
14 17.99 31.69 Streambed: 0.035
15 19.21 31.67 Right bank: 0.04
16 20.43 31.69 Right floodplain: 0.05
17 21.65 31.70 Boundary materials
18 22.87 31.84 Bed sediment profile: SED PROFILE
19 23.48 31.87 Left bank soil profile: Left Bank
20 24.09 31.95 Right bank soil profile: Right Bank
21 24.70 32.08
22 27.13 32.63
23 28.35 32.72
24 31.10 33.47
25 32.32 33.78
26 40.00 34.25
27 50.00 38.00
28 65.00 40.00
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Table D.86. Smokey Creek cross section X7. Units in m.

Geometry Name: X7 (upstream)
ID Station Elevation River station: 0.0
1 -30.00 40.00 Indices of the toe and top of the bank
2 -10.00 34.75 Top of left bank: 2
3 0.00 34.29 Toe of left bank: 7
4 2.44 34.02 Top of right bank: 25
5 4.88 33.70 Toe of right bank: 21
6 7.17 32.00 Groundwater table
7 7.93 31.86 Left bank: 0.0
8 8.84 31.81 Right bank: 0.0
9 9.76 31.91 Bedrock elevation
10 10.37 31.96 Bedrock elevation:| 0.0
11 11.59 32.04 Boundary roughness
12 12.81 32.05 Left floodplain: 0.05
13 14.02 32.09 Left bank: 0.04
14 15.24 32.12 Streambed: 0.035
15 16.77 32.14 Right bank: 0.04
16 18.29 32.16 Right floodplain: 0.05
17 19.82 32.18 Boundary materials
18 21.34 32.20 Bed sediment profile: SED PROFILE
19 22.87 32.22 Left bank soil profile: Left Bank
20 24.39 32.25 Right bank soil profile: Right Bank
21 26.83 32.30
22 29.57 33.84
23 31.40 34.09
24 32.93 34.12
25 40.00 34.50
26 60.00 40.00

A-141




Table D.87. Smokey Creek sediment transport options.

Sediment transport options
% fines for cohesion 100
Downstream grade control 0
Upstream capacity weighting 0
Upstream boundary condition AnNnAGNPS
Class Fraction
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 100.0
13 100.0
14 100.0
15 100.0
16 100.0
17 100.0

Table D.88. Smokey Creek simulation period. Time in mins.

Simulation Period

Start time:

01/01/

2005 02:00:00

End Time:

12/31/2008 23:59:00

Initial time step:

10
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Table D.89. Smokey Creek streambank erosion options. Time in mins.

Streambank erosion options

Proccesses included in bank stability analyses:

Included Positive pore-water pressures
Included Matric Suction
Included Confining pressures

Number of shear emergencies 4

Tension crack depth -1.0

Skipped time steps 2
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Figure D.25. Smokey Creek cross section XO0.
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Figure D.26. Smokey Creek cross section X0.5.
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Figure D.28. Smokey Creek cross section X2.
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Figure D.30. Smokey Creek cross section X3.
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Figure D.31. Smokey Creek cross section X4.
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Figure D.32. Smokey Creek cross section X5.
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Figure D.33. Smokey Creek cross section X6.
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APPENDIX E:

ConCEPTS Model: Output Figures
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Figure E.1. Brimstone Creek cross section X1 (upstream).
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Figure E.4. Brimstone Creek cross section X4.
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Figure E.5. Brimstone Creek cross section X5.
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Figure E.8. Brimstone Creek cross section X8 (downstream).
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Figure E.9. Brimstone Creek bed elevation change.
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Figure E.11. Ligias Fork cross section X2.

A-165



e==1/1/2005 1:00 =====1/1/2005 =====1/2/2005 =====5/19/2005 3/26/2006 =====7/15/2006 =====4/3/2007 ====2/11/2008 7/13/2008 12/30/2008 ===12/31/2008

20 0
T

35 -

34.5

/

33.8 -

32.5 4

ELEVATION, IN METERS

32 A

315 4

31 - Ix/

-20 -10 0 10 20 30 40 50 60
STATION, IN METERS

Q
)
q

Figure E.12. Ligias Fork cross section X3.
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Figure E.13. Ligias Fork cross section X4.
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Figure E.14. Ligias Fork cross section X5.
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Figure E.15. Ligias Fork cross section X6 (upstream).
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Figure E.16. Ligias Fork bed elevation change.
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Figure E.17. Montgomery Fork cross section X1 (downstream).
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Figure E.18. Montgomery Fork cross section X2.
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Figure E.19. Montgomery Fork cross section X3.
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Figure E.20. Montgomery Fork cross section X4.
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Figure E.20. Montgomery Fork cross section X5.
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Figure E.21. Montgomery Fork cross section XB6.
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Figure E.21. Montgomery Fork cross section X7.
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Figure E.22. Montgomery Fork cross section X8.
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Figure E.23. Montgomery Fork cross section X9.
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Figure E.24. Montgomery Fork cross section X10 (upstream).
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Figure E.25. Montgomery Fork bed elevation change.
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Figure E.26. Smokey Creek cross section X0 (downstream).
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Figure E.27. Smokey Creek cross section X0.5.
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Figure E.28. Smokey Creek cross section X1.
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Figure E.29. Smokey Creek cross section X2,

A-185



e==1/1/2005 2:00 =====1/1/2005 =====1/2/2005 =====5/19/2005 3/26/2006 =====7/15/2006 =====4/3/2007 ====2/11/2008 7/13/2008 ===12/30/2008 ====12/31/2008

|
ST

ELEVATION, IN METERS

-120 -100 -80 -60 -40 -20
STATION, IN METERS

100

Figure E.30. Smokey Creek cross section X2.5.
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Figure E.31. Smokey Creek cross section X3.
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Figure E.32. Smokey Creek cross section X4.
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Figure E.33. Smokey Creek cross section X5.
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Figure E.34. Smokey Creek cross section X6.
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Figure E.35. Smokey Creek cross section X7 (upstream).
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Figure E.36. Smokey Creek bed elevation change.
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Table E.1. Brimstone event file summary. cms = m®/s.

Brimstone Event File Summary
Time to Peak Discharge Time to Peak Depth Time to Peak Stage Time to Peak F. Slope
Peak Peak Peak

Date Time Date Time Discharge Date Time Depth Date Time Stage Date Time F. Slope
mm/dd/yyyy | hh:mm:ss| mm/dd/yyyy | hh:mm:ss cms mm/dd/yyyy | hh:mm:ss m mm/dd/yyyy | hh:mm:ss m mm/dd/yyyy | hh:mm:ss

Initial Initial
01/01/2005 | 00:00:00 0.10 0.13 29.40 | 01/01/2005 | 01:17:02 | 7.19E-03
01/02/2005 | 00:00:00 [ 01/02/2005 | 06:25:55 0.21 01/02/2005 | 06:25:55 | 0.20 01/02/2005 [ 06:25:55 [ 29.47 | 01/02/2005 | 02:49:15 | 7.19E-03
05/19/2005 | 00:00:00 [ 05/19/2005 | 18:51:40 0.10 05/19/2005 | 18:51:40 | 0.11 05/19/2005 | 18:43:35 [ 29.39 | 05/19/2005 | 08:53:30 | 7.30E-03
03/26/2006 | 00:00:00 | 03/26/2006 | 03:14:24 0.21 03/26/2006 | 03:14:24 | 0.13 03/26/2006 | 03:14:24 | 29.40 | 03/26/2006 | 01:29:06 | 7.34E-03
07/15/2006 | 00:00:00 [ 07/15/2006 | 02:41:58 5.72 07/15/2006 | 02:41:58 | 0.55 07/15/2006 | 02:41:58 | 29.82 | 07/15/2006 | 00:29:38 | 7.38E-03
04/03/2007 | 00:00:00 [ 04/03/2007 | 07:44:00 0.21 04/03/2007 | 07:44:00 | 0.13 04/03/2007 | 07:44:00 [ 29.39 | 04/03/2007 | 15:32:04 | 7.45E-03
02/11/2008 | 00:00:00 [ 02/11/2008 | 00:01:47 0.10 02/11/2008 | 00:01:47 | 0.11 02/11/2008 | 00:01:47 | 29.37 | 02/11/2008 | 18:36:13 | 7.42E-03
07/13/2008 | 00:00:00 [ 07/13/2008 | 01:38:24 10.02 07/13/2008 | 01:38:24 | 0.71 07/13/2008 | 01:38:24 [ 29.95 | 07/13/2008 | 00:20:24 | 7.74E-03
12/30/2008 | 00:00:00 | 12/29/2008 | 05:05:42 0.10 12/30/2008 | 01:58:04 | 0.11 12/30/2008 | 01:24:20 | 29.35 | 12/30/2008 [ 00:59:02 | 7.56E-03
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Table E.1: Brimstone event file summary (continued). Tons are metric tons.

Brimstone Event File Summary

Storm event generated sediment yield Cumulative sediment yield
Date Time | Silt YLD | Sand YLD | Gravel YLD| Total YLD | Silt YLD | Sand YLD | Gravel YLD | Total YLD
mm/dd/yyyy | hh:mm:ss| (TONS) [ (TONS) (TONS) (TONS) | (TONS) | (TONS) (TONS) (TONS)

Initial Initial

01/01/2005 | 00:00:00 | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 |0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00

01/02/2005 | 00:00:00 | 3.70E-01 [ 0.00E+00 | 0.00E+00 | 3.70E-01 [ 3.69E-01 | 0.00E+00 | 0.00E+00 | 3.69E-01

05/19/2005 | 00:00:00 | 2.71E-02 [ 0.00E+00 | 0.00E+00 | 2.71E-02 [ 1.69E+02| 3.12E-02 | 0.00E+00 | 1.69E+02

03/26/2006 | 00:00:00 | 5.90E-02 [ 0.00E+00 | 0.00E+00 | 5.90E-02 |5.49E+02| 1.73E+00 | 5.94E+00 | 5.57E+02

07/15/2006 | 00:00:00 | 3.36E+00| 2.46E-12 | 0.00E+00 | 3.36E+00 [ 6.38E+02| 1.75E+00 | 5.94E+00 | 6.46E+02

04/03/2007 | 00:00:00 [ 4.36E+00| 0.00E+00 | 0.00E+00 | 4.36E+00 | 1.16E+03| 1.63E+03 | 3.91E+02 | 3.18E+03

02/11/2008 | 00:00:00 | 7.79E-02 | 0.00E+00 | 0.00E+00 | 7.79E-02 | 1.34E+03| 1.64E+03 | 4.10E+02 | 3.39E+03

07/13/2008 | 00:00:00 | 5.86E-01 | 2.65E-03 | 8.01E-03 | 5.96E-01 | 1.53E+03| 1.66E+03 | 4.65E+02 | 3.66E+03

12/30/2008 | 00:00:00 | 8.18E-02 | 0.00E+00 | 0.00E+00 | 8.18E-02 | 1.62E+03| 1.67E+03 | 4.87E+02 | 3.77E+03
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Table E.1. Brimstone event file summary (continued).

Brimstone Event File Summary
Cross sectional changes Channel widths Bank Heights BED MATERIAL
Bed | Cumulative Lat | Cumulative

Date Time | Change | bed change | Change | Lat change | Bottom | Floodplain | Left | Right | D16 | D50 | D84 [ D90 | Dmean
mm/dd/yyyy | hhimm:ss| (m) (m) (m) (m) (m) (m) (m) [ (m) | (mm)|(mm)]|(mm)|(mm)| (mm)

Initial Initial 8.54 20.82 148 [ 142 | 52 | 83 | 111 | 117 75
01/01/2005 | 00:00:00 { 0.00 0.00 0.00 0.00 8.54 20.82 148 [ 142 | 52 | 83 | 111 | 117 75
01/02/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 8.54 20.82 148 | 142 | 52 | 83 | 111 | 117 75
05/19/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 8.54 20.82 148 [ 142 | 52 | 83 | 111 | 117 75
03/26/2006 | 00:00:00 [ 0.00 0.00 0.00 0.00 8.54 20.82 148 [ 142 | 54 | 83 | 111 | 117 75
07/15/2006 | 00:00:00 [ 0.00 0.00 0.00 0.00 8.54 20.82 148 [ 142 | 54 | 83 | 111 | 117 75
04/03/2007 | 00:00:00 | 0.00 -0.02 0.00 0.61 9.15 20.93 152 [ 144 | 10 | 76 | 108 | 115 38
02/11/2008 | 00:00:00 { 0.00 -0.02 0.00 0.61 9.15 20.93 152 | 144 | 19 | 77 | 109 | 115 40
07/13/2008 | 00:00:00 | 0.00 -0.04 0.00 0.61 9.15 20.93 153 [ 145] 34 [ 80 | 110 | 116 49
12/30/2008 | 00:00:00 | 0.00 -0.04 0.00 0.61 9.15 20.93 153 [ 145 34 | 80 | 110 | 116 49
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Table E.2. Ligias Creek event file summary. cms = m*/s.

Ligias Event File Summary
Time to Peak Discharge Time to Peak Depth Time fo Peak Stage Time to Peak F. Slope
Peak Peak Peak

Date Time Date Time Discharge Date Time Depth Date Time Stage Date Time F. Slope
mm/dd/yyyy [ hh:mm:ss| mm/dd/yyyy | hh:mm:ss (cms) mm/dd/yyyy | hh:mm:ss| (m) mm/dd/yyyy | hh:mm:ss| (m) mm/dd/yyyy | hh:mm:ss

Initial Initial
01/01/2005 | 00:00:00 0.51 0.23 29.35 | 01/01/2005 | 04:27:35 | 1.40E-02
01/02/2005 | 00:00:00 | 01/02/2005 | 04:12:35 2.51 01/02/2005 | 04:12:35 | 0.49 01/02/2005 | 04:12:35 | 29.60 | 01/02/2005 | 00:19:15 | 1.40E-02
05/19/2005 | 00:00:00 | 05/19/2005 | 09:14:12 0.51 05/19/2005 | 09:14:12 | 0.24 05/19/2005 | 09:14:12 | 29.35 | 05/19/2005 | 06:14:54 | 1.35E-02
03/26/2006 | 00:00:00 | 03/26/2006 | 01:04:48 0.50 03/26/2006 | 01:04:48 | 0.23 03/25/2006 | 12:09:00 | 29.35 | 03/26/2006 | 02:25:48 | 1.32E-02
07/15/2006 | 00:00:00 | 07/15/2006 | 03:11:06 29.93 07/15/2006 | 03:11:06 | 5.60 07/15/2006 | 03:11:06 | 34.72 | 07/15/2006 | 06:22:28 | 1.35E-02
04/03/2007 | 00:00:00 | 04/03/2007 | 03:09:26 9.86 04/03/2007 | 03:09:26 | 1.03 04/03/2007 | 03:09:26 | 30.14 | 04/02/2007 | 23:58:48 | 1.31E-02
02/11/2008 | 00:00:00 | 02/11/2008 | 09:16:45 0.59 02/11/2008 | 09:16:45 | 0.26 02/11/2008 | 09:16:45 | 29.37 | 02/11/2008 | 00:27:00 | 1.31E-02
07/13/2008 | 00:00:00 [ 07/13/2008 [ 02:11:08 20.91 07/13/2008 | 02:11:08 | 1.63 07/13/2008 | 02:11:08 | 30.74 | 07/13/2008 | 06:19:48 | 1.31E-02
12/30/2008 | 00:00:00 | 12/30/2008 | 02:00:13 3.43 12/30/2008 | 02:00:13 | 0.58 12/30/2008 | 02:00:13 | 29.69 | 12/30/2008 | 00:08:24 | 1.31E-02
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Table E.2. Ligias Creek event file summary (continued). Tons are metric tons.

Ligias Event File Summary

Storm event generated sediment yield Cumulative sediment yield
Date Time Silt YLD | Sand YLD | Gravel YLD | Total YLD | Silt YLD | Sand YLD | Gravel YLD | Total YLD
mm/dd/yyyy | hh:mm:ss| (TONS) | (TONS) (TONS) (TONS) | (TONS) [ (TONS) (TONS) (TONS)

Initial Initial

01/01/2005 | 00:00:00 | 0.00E+00| 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00

01/02/2005 | 00:00:00 | 1.59E+00| 8.50E-13 [ 0.00E+00 | 1.59E+00 | 1.59E+00| 8.50E-13 | 0.00E+00 | 1.59E+00

05/19/2005 | 00:00:00 | 1.30E-01| 0.00E+00 [ 0.00E+00 | 1.30E-01 | 6.01E+02| 3.47E+01 | 3.99E+00 | 6.40E+02

03/26/2006 | 00:00:00 | 7.73E-02 | 0.00E+00 [ 0.00E+00 | 7.73E-02 | 1.80E+03| 3.48E+01 | 4.15E+00 | 1.84E+03

07/15/2006 | 00:00:00 | 2.36E+01| 4.90E-03 | 0.00E+00 | 2.36E+01 | 2.17E+03| 3.49E+01 | 4.18E+00 | 2.21E+03

04/03/2007 | 00:00:00 | 8.84E+01| 8.87E-05 | 0.00E+00 | 8.84E+01 | 3.50E+03| 3.53E+01 | 4.55E+00 | 3.54E+03

02/11/2008 | 00:00:00 | 1.37E+00| 0.00E+00 | 0.00E+00 | 1.37E+00 | 4.27E+03| 3.57E+01 | 4.70E+00 | 4.31E+03

07/13/2008 | 00:00:00 | 1.61E+01| 2.75E-02 | 8.54E-12 | 1.62E+01 | 4.90E+03| 3.59E+01 | 4.75E+00 [ 4.94E+03

12/30/2008 | 00:00:00 | 2.33E+00| 1.09E-12 | 0.00E+00 | 2.33E+00 | 5.13E+03| 3.61E+01 [ 6.41E+00 | 5.17E+03
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Table E.2. Ligias Creek event file summary (continued).

Ligias Event File Summary
Cross sectional changes Channel widths Bank Heights BED MATERIAL
Bed | Cumulative Lat | Cumulative

Date Time Change | bed change | Change | Lat change | Bottom | Floodplain | Left | Right| D16 | D50 | D84 | D90 | Dmean
mm/dd/yyyy [ hh:mm:ss| (m) (m) (m) (m) (m) (m) (m) | (m) |(mm)|(mm)|(mm)|(mm)| (mm)

Initial Initial 5.64 22.26 222 1 266 | 28 | 69 [ 105 | 113 55
01/01/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.26 222 1 266 | 28 | 69 [ 105 | 113 55
01/02/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.26 2221 266 | 28 | 69 [ 105 | 113 55
05/19/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 2221 268 | 28 | 69 [ 105 | 113 55
03/26/2006 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 2221 268 | 28 | 69 [ 105 | 113 55
07/15/2006 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 222 | 268 | 28 | 69 | 105 | 113 55
04/03/2007 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 222 | 268 | 28 | 69 | 105 | 113 55
02/11/2008 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 222 | 268 | 28 | 69 | 105 | 113 55
07/13/2008 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 222 1 268 | 28 | 69 [ 105 | 113 55
12/30/2008 | 00:00:00 | 0.00 0.00 0.00 0.00 5.64 22.72 222 1 268 | 28 | 69 [ 105 | 113 55
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Table E.3. Montgomery Fork event file summary. cms = m%/s.

Montgomery Event File Summary
Time to Peak Discharge Time to Peak Depth Time to Peak Stage Time to Peak F. Slope
Peak Peak Peak

Date Time Date Time Discharge Date Time Depth Date Time Stage Date Time F. Slope
mm/dd/yyyy | hh:mm:ss [ mm/dd/yyyy | hh:mm:ss (cms) mm/dd/yyyy [ hh:mm:ss| (m) mm/dd/yyyy | hhimm:ss| (m) mm/dd/yyyy | hh:mm:ss

Initial Initial
01/01/2005 | 00:00:00 [ 01/01/2005 | 09:19:15 0.35 01/01/2005 | 09:19:15 [ 0.22 01/01/2005 | 09:19:15 | 359.71 | 01/01/2005 | 09:19:15 | 3.33E-03
01/02/2005 | 00:00:00 [ 01/02/2005 | 01:51:20 7.62 01/02/2005 | 01:51:20 [ 0.62 01/02/2005 | 01:51:20 | 360.11 | 01/02/2005 | 01:59:54 |6.58E-03
05/19/2005 | 00:00:00 | 05/19/2005 | 09:22:09 0.36 05/19/2005 | 09:22:09 | 0.24 05/19/2005 | 09:22:09 | 359.73 | 05/19/2005 | 09:14:08 | 1.99E-03
03/26/2006 | 00:00:00 [ 03/26/2006 | 09:26:30 0.36 03/26/2006 | 09:17:55 [ 0.42 03/26/2006 | 09:17:55 | 359.91 | 03/26/2006 | 09:26:30 | 1.08E-04
07/15/2006 | 00:00:00 [ 07/15/2006 | 01:21:17 84.16 07/15/2006 | 01:21:17 [ 1.99 07/15/2006 | 01:21:17 | 361.48 | 07/15/2006 | 01:21:17 | 3.58E-03
04/03/2007 | 00:00:00 [ 04/03/2007 | 01:48:09 21.38 04/03/2007 | 01:48:09 [ 0.95 04/03/2007 | 01:48:09 | 360.44 | 04/03/2007 | 05:59:45 | 6.57E-03
02/11/2008 | 00:00:00 [ 02/11/2008 | 09:26:48 0.31 02/11/2008 | 09:26:48 | 0.20 02/11/2008 | 09:26:48 | 359.69 | 02/11/2008 | 00:26:13 |5.77E-03
07/13/2008 | 00:00:00 | 07/13/2008 | 01:18:08 49.11 07/13/2008 | 01:18:08 | 1.35 07/13/2008 | 01:18:08 | 360.84 | 07/13/2008 | 01:18:08 | 5.46E-03
12/30/2008 | 00:00:00 | 12/30/2008 | 09:26:30 0.35 12/30/2008 | 09:26:30 | 0.23 12/30/2008 | 09:26:30 | 359.72 | 12/30/2008 | 01:00:05 | 3.34E-03
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Table E.3. Montgomery Fork event file summary (continued). Tons are metric tons.

Montgomery Event File Summary

Storm event generated sediment yield

Cumulative sediment yield

Date Time Silt YLD | Sand YLD | Gravel YLD | Total YLD | Silt YLD | Sand YLD | Gravel YLD | Total YLD
mm/dd/yyyy | hh:mm:ss| (TONS) | (TONS) (TONS) (TONS) | (TONS) | (TONS) (TONS) (TONS)

Initial Initial
01/01/2005 | 00:00:00 [ 0.00E+00(| 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00( 0.00E+00 [ 0.00E+00 | 0.00E+00
01/02/2005 | 00:00:00 | 8.45E+00( 1.37E+00 [ 1.00E+00 | 1.08E+01 | 8.52E+00( 1.39E+00 | 1.01E+00 | 1.09E+01
05/19/2005 | 00:00:00 | 1.58E+00( 0.00E+00 [ 0.00E+00 | 1.58E+00 | 2.17E+03| 2.67E+03 | 2.31E+03 | 7.15E+03
03/26/2006 | 00:00:00 | 6.92E-01 | 4.18E-24 | 0.00E+00 | 6.92E-01 | 7.81E+03| 1.60E+04 | 1.44E+04 | 3.83E+04
07/15/2006 | 00:00:00 | 8.61E+01| 3.11E+00 | 1.60E+01 | 1.05E+02 | 8.72E+03| 1.61E+04 | 1.48E+04 | 3.97E+04
04/03/2007 | 00:00:00 | 1.13E+02| 1.12E+01 | 5.53E+01 | 1.80E+02 | 1.38E+04| 3.06E+04 | 2.24E+04 | 6.69E+04
02/11/2008 | 00:00:00 | 7.29E+00| 0.00E+00 | 0.00E+00 | 7.29E+00 | 1.60E+04| 3.11E+04 | 2.50E+04 | 7.21E+04
07/13/2008 | 00:00:00 | 2.34E+01| 6.09E+00 | 1.21E+02 | 1.51E+02 | 1.86E+04| 3.28E+04 | 2.98E+04 | 8.12E+04
12/30/2008 | 00:00:00 | 2.38E+00( 0.00E+00 | 0.00E+00 | 2.38E+00 | 2.00E+04| 3.33E+04 | 3.27E+04 | 8.59E+04
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Table E.3. Montgomery Fork event file summary (continued).

Montgomery Event File Summary
Cross sectional changes Channel widths Bank Heights BED MATERIAL
Bed | Cumulative Lat | Cumulative

Date Time | Change | bed change | Change | Lat change | Bottom | Floodplain | Left | Right| D16 | D50 | D84 | D90 | Dmean
mm/dd/yyyy [ hh:mm:ss| (m) (m) (m) (m) (m) (m) (m) | (m) |(mm)|(mm)|(mm)|(mm)| (mm)

Initial Initial 12.50 32.50 271 | 216 | 6 30 | 88 | 102 24
01/01/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 12.50 32.50 271 | 216 | 6 30 | 88 | 102 24
01/02/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 12.50 32.50 271 | 216 | 6 30 | 88 | 102 24
05/19/2005 | 00:00:00 | 0.00 0.00 0.00 0.75 13.25 33.25 271 | 217 | 6 30 | 88 | 102 24
03/26/2006 | 00:00:00 | 0.00 0.00 0.00 411 16.61 36.61 280 | 219 | 6 30 | 88 | 102 24
07/15/2006 | 00:00:00 | 0.00 0.00 0.00 4.11 16.61 36.61 280 | 219 | 6 30 | 88 | 102 24
04/03/2007 | 00:00:00 | 0.00 0.00 0.00 5.38 17.88 37.88 286 | 220 | 6 30 | 88 [ 102 24
02/11/2008 | 00:00:00 | 0.00 0.00 0.00 5.49 17.99 37.99 287 | 220 | 6 30 | 88 [ 102 24
07/13/2008 | 00:00:00 | 0.00 0.00 0.00 5.85 18.35 38.35 289 | 220 | 6 30 | 88 [ 102 24
12/30/2008 | 00:00:00 | 0.00 0.00 0.00 5.91 18.41 38.41 290 | 220 | 6 30 | 88 [ 102 24
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Table E.4. Smokey Creek event file summary. cms = m*/s.

Smokey Creek Event File Summary
Time to Peak Discharge Time to Peak Depth Time to Peak Stage Time to Peak F. Slope
Peak Peak Peak

Date Time Date Time Discharge Date Time Depth Date Time Stage Date Time F. Slope
mm/dd/yyyy | hh:mm:ss| mm/dd/yyyy | hh:mm:ss (cms) mm/dd/yyyy | hh:mm:ss| (m) mm/dd/yyyy | hh:mm:ss| (m) mm/dd/yyyy | hh:mm:ss

Initial Initial
01/01/2005 | 00:00:00 | 01/01/2005 | 02:26:00 0.50 01/01/2005 | 02:26:00 | 0.25 01/01/2005 | 02:26:00 | 28.09 | 03/01/0000 | 00:00:00 | 1.52E-03
01/02/2005 | 00:00:00 [ 01/02/2005 | 04:30:55 1.70 01/02/2005 | 04:39:15 | 0.50 01/02/2005 | 04:39:15 | 28.34 | 01/02/2005 | 02:34:15 | 1.49E-03
05/19/2005 | 00:00:00 [ 05/18/2005 | 23:58:40 0.50 05/18/2005 | 23:58:40 | 0.25 05/18/2005 | 23:58:40 | 28.10 | 05/18/2005 [ 23:58:40 | 1.49E-03
03/26/2006 | 00:00:00 | 03/25/2006 | 04:20:00 0.51 03/25/2006 | 04:20:00 | 0.24 03/25/2006 | 04:20:00 | 28.07 | 03/26/2006 | 04:11:20 | 1.67E-03
07/15/2006 | 00:00:00 [ 07/15/2006 | 02:08:22 31.27 07/15/2006 | 02:16:18 | 1.39 07/15/2006 | 02:16:18 | 29.21 | 07/15/2006 | 00:29:41 | 2.16E-03
04/03/2007 | 00:00:00 [ 04/03/2007 | 06:41:36 1.69 04/03/2007 | 06:41:36 | 0.33 04/03/2007 | 06:41:36 | 28.03 | 04/03/2007 | 06:16:30 | 3.10E-03
02/11/2008 | 00:00:00 [ 02/10/2008 | 23:58:26 0.50 02/10/2008 | 23:58:26 | 0.22 02/10/2008 | 23:58:26 | 27.84 | 02/11/2008 [ 08:29:22 | 2.95E-03
07/13/2008 | 00:00:00 [ 07/13/2008 | 01:33:35 42.98 07/13/2008 | 01:33:35 | 1.46 07/13/2008 | 01:33:35 | 29.08 | 07/13/2008 [ 00:24:23 | 3.40E-03
12/30/2008 | 00:00:00 | 12/29/2008 | 04:36:40 0.51 12/29/2008 | 04:36:40 | 0.22 12/29/2008 | 04:36:40 | 27.77 | 12/29/2008 | 04:36:40 | 3.24E-03
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Table E.4. Smokey Creek event file summary (continued). Tons are metric tons.

Smokey Creek Event File Summary

Storm event generated sediment yield Cumulative sediment yield
Date Time | Silt YLD | Sand YLD | Gravel YLD | Total YLD | Silt YLD | Sand YLD | Gravel YLD | Total YLD
mm/dd/yyyy | hhimm:ss| (TONS) | (TONS) (TONS) (TONS) | (TONS) | (TONS) (TONS) (TONS)

Initial Initial

01/01/2005 | 00:00:00 | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 |0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00

01/02/2005 | 00:00:00 | 9.10E+00{ 4.07E-41 | 0.00E+00 | 9.10E+00 [ 9.08E+00( 4.07E-41 | 0.00E+00 | 9.08E+00

05/19/2005 | 00:00:00 | 2.07E+00| 0.00E+00 | 0.00E+00 | 2.07E+00 [ 3.99E+03| 5.70E+02 | 3.33E-02 | 4.56E+03

03/26/2006 | 00:00:00 | 7.84E-01 [ 0.00E+00 | 0.00E+00 | 7.84E-01 [1.18E+04| 1.39E+03 | 7.75E+01 | 1.33E+04

07/15/2006 | 00:00:00 | 2.25E+02{ 1.42E-01 | 0.00E+00 | 2.25E+02 [ 1.39E+04| 1.47E+03 | 8.08E+01 | 1.54E+04

04/03/2007 | 00:00:00 | 3.65E+01{ 5.44E-02 | 0.00E+00 | 3.66E+01 [ 2.22E+04| 6.43E+03 | 6.17E+02 | 2.92E+04

02/11/2008 | 00:00:00 | 2.08E+00{ 0.00E+00 | 0.00E+00 | 2.08E+00 | 2.54E+04| 6.85E+03 | 7.56E+02 | 3.30E+04

07/13/2008 | 00:00:00 [ 5.40E+01| 1.36E+01 | 4.73E-02 | 6.76E+01 | 2.97E+04| 7.80E+03 | 8.48E+02 | 3.83E+04

12/30/2008 | 00:00:00 | 1.30E+00| 0.00E+00 | 0.00E+00 | 1.30E+00 | 3.15E+04| 8.28E+03 | 9.66E+02 | 4.08E+04
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Table E.4. Smokey Creek event file summary (continued).

Smokey Creek Event File Summary
Cross sectional changes Channel widths Bank Heights BED MATERIAL
Bed [ Cumulative Lat | Cumulative

Date Time | Change | bed change | Change | Lat change | Bottom | Floodplain | Left | Right | D16 | D50 | D84 | D90 | Dmean
mm/dd/yyyy [ hh:mm:ss| (m) (m) (m) (m) (m) (m) (m) | (m) |(mm)|(mm)|(mm)|(mm)| (mm)

Initial Initial 16.16 31.00 264 [ 3.16 | 44 | 75 | 108 | 115 70
01/01/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 16.16 31.00 2.64 | 3.16 | 44 | 75 | 108 | 115 70
01/02/2005 | 00:00:00 | 0.00 0.00 0.00 0.00 16.16 31.00 264 | 3.16 | 44 | 75 | 108 | 115 70
05/19/2005 | 00:00:00 [ 0.00 0.01 0.00 0.09 16.25 31.00 263 | 315 32 | 70 | 105 | 113 36
03/26/2006 | 00:00:00 [ 0.00 -0.02 0.00 0.09 16.25 31.00 2.65 | 3.18 [ 0.19| 68 | 104 | 113 19
07/15/2006 | 00:00:00 [ 0.00 -0.02 0.00 0.09 16.25 31.00 2.66 | 3.18 [ 0.22| 70 | 105 | 113 23
04/03/2007 | 00:00:00 [ 0.00 -0.13 0.00 0.36 16.52 31.67 2.76 | 3.34 [ 0.10| 38 | 94 [ 106 4
02/11/2008 | 00:00:00 | 0.00 -0.22 0.00 0.36 16.52 31.67 2.84 | 343 | 28 | 70 | 106 | 113 27
07/13/2008 | 00:00:00 | 0.00 -0.22 0.00 0.36 16.52 31.67 284 | 343 | 025] 71 [ 106 | 114 22
12/30/2008 | 00:00:00 | 0.00 -0.29 0.00 0.36 16.52 31.67 292 | 350 | 30 | 73 | 107 | 114 30
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APPENDIX F:

Statistical Correlations Between AnnAGNPS Model Output and
Streambed Fine Sediment
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Correlations between AnnAGNPS Model Output and Streambed Fine Sediment

It was the objective of this statistical analysis to examine correlations of the measured
sediment characteristics (percentage of clays, silts, sands, and gravels) obtained from a particle
(grain) size particle analysis of 33 different streambed sediment deposition points, collected at all
four study subwatersheds with that of the predicted sediment yield in terms of total weight and
percentages of clays, silts, and sands for each location. The different combinations of variables
that represent the measured stream bed sediment properties by particle grain size analysis and the
annual average value of sediment yield for the drainage area above where the streambed
sediment sample was taken can be seen in Table F.1. These variables were placed into the JMP
Statistical Software to determine if a correlation exists between the bed sediment found in stream
deposition points and the average annual sediment yield on the hillslopes. Note that in Table 19,
there are average annual sediment yield variables for years 2006, 2007, and the combination of
years 2006 and 2007. The streambed sediment was collected in the field during the spring,
summer, and fall 2007, and it is thought that these stream bed sediment depositional points
contain a historical amount of different amounts of sediment yield for a variable amount of time.
Since the stream bed sediment was collected during the months of February through October
2007, the average annual sediment yield values were included.

Initially, the variables of interest were checked for outliers and normality. It was noticed
that many of the variables used did not seem to represent a strong normal distribution; therefore,
a nonparametric analysis was used. From the normal distribution plots, the JIMP program
suggested four different sites with possible outliers by box plot whiskers analysis. No outliers
were declared from this pre-analysis assessment. All the measured and predicted variables were
then placed in a nonparametric multivariate analysis to be used for the distinction of obvious
correlations between variables. From the multivariate analysis, there was little correlation
noticed among the stream bed sediment and the hillslope sediment yield variables. By
comparing the measured with the predicted variables, Table F.2 was created to show the top 35
combinations with some correlation. In Table F.2, the Spearman’s Rho represents the correlation
between a combination of variables. The closer Spearman’s Rho is to 1.0 or -1.0, the better the
correlation. From using the multivariate analysis, there are no strong correlations independently
between the measured and predicted variables. Also notice that the smallest p-value is just
greater than 0.05 for the combination of different variables. Since there is no combination of
measured and predicted variables that have a p-value less than 0.05, there are no significant
variables that stand alone for the sediment collected in stream deposition points and the
properties of hillslope sediment yield.

From analyzing these sediment deposits and hillslope sediment yield, some slightly
significant relationships were observed between the modeled sediment output and instream
streambed sediment characteristics. To further analyze the streambed sediment deposit and yield
properties with the best correlation and relationship, a Stepwise Regression Model was used in
JMP to see if there was a better relationship between the measured sediment deposit
characteristics and the sediment yield when multiple variables are used together. Using the
stepwise regression model through standard least squares analysis, four sediment yield variables
produced from the AnnAGNPS model output created a significant relationship with pairs of
different stream bed sediment deposit variables.

A-206



Table F.1.  Statistical variables used in correlation analysis among sediment characteristics
between measured and modeled output.
VARIABLES DEFINITIONS
Site Site Number of Analysis
Wtashd Watershed of Site
Area Drainage Area in Hectares
RGA Rapid Geomorphic Assessment Score (1-36)
D50 Median Grain Size Diameter from Pebble Count (mm)
D84 84th Largest Grain Size Diameter from Pebble Count (mm)
MP-CI Particle Size Distribution - Measured Percent Clay (%)
MP-Si Particle Size Distribution - Measured Percent Silt (%)
MP-Sa Particle Size Distribution - Measured Percent Sand (%)
MP-Gr Particle Size Distribution - Measured Percent Gravel (%)
MS-CI Particle Size Distribution - Measured Slope
MS-Si Particle Size Distribution - Measured Slope
MS-Sa Particle Size Distribution - Measured Slope
MS-Gr Particle Size Distribution - Measured Slope
MP-CISi Particle Size Distribution - Measured Percent Clay & Silt (%)
MP-SiSa Particle Size Distribution -Measured Percent Silt & Sand (%)
MP-CISiSa Particle Size Distribution - Measured Percent Clay, Silt, & Sand (%)
MP-CI/Si Particle Size Distribution - Measured Percent Ratio of Clays to Silts
MP-Cl/Sa Particle Size Distribution - Measured Percent Ratio of Clays to Sands
MP-CI/Gr Particle Size Distribution - Measured Percent Ratio of Clays to Gravels
MP-Si/ClI Particle Size Distribution - Measured Percent Ratio of Silts to Clays
MP-Si/Sa Particle Size Distribution - Measured Percent Ratio of Silts to Sands
MP-Si/Gr Particle Size Distribution - Measured Percent Ratio of Silts to Gravels
MP-Sa/Cl Particle Size Distribution - Measured Percent Ratio of Sands to Clays
MP-Sa/Si Particle Size Distribution - Measured Percent Ratio of Sands to Silts
MP-Sa/Gr Particle Size Distribution - Measured Percent Ratio of Sands to Gravels
MP-Gr/CI Particle Size Distribution - Measured Percent Ratio of Gravels to Clays
MP-Gr/Si Particle Size Distribution - Measured Percent Ratio of Gravels to Silts
MP-Gr/Sa Particle Size Distribution - Measured Percent Ratio of Gravels to Sands
06-PP-CI 2006 Annual Average Sediment Yield Predicted Percent Clay (%)
06-PP-Si 2006 Annual Average Sediment Yield Predicted Percent Silt (%)
06-PP-Sa 2006 Annual Average Sediment Yield Predicted Percent Sand (%)
06-PP-CISi 2006 Annual Average Sediment Yield Predicted Percent Clay & Silt (%)
06-PP-SiSa 2006 Annual Average Sediment Yield Predicted Percent Silt & Sand (%)
06-PW-CI 2006 Annual Average Sediment Yield Predicted Weight of Clay (Mg)
06-PW-Si 2006 Annual Average Sediment Yield Predicted Weight of Silt (Mg)
06-PW-Sa 2006 Annual Average Sediment Yield Predicted Weight of Sand (Mg)
06-PW-TSY 2006 Predicted Annual Average Sediment Yield (Mg)
06-P-TSY/A 2006 Predicted Annual Average Sediment Yield / Drainage Area (Mg/ha)
06-PW-CISi 2006 Annual Average Sediment Yield Predicted Weight of Clays and Silts (Mg)
06-PW-SiSa 2006 Annual Average Sediment Yield Predicted Weight of Silts and Sands (Mg)
07-PP-CI 2007 Annual Average Sediment Yield Predicted Percent Clay (%)
07-PP-Si 2007 Annual Average Sediment Yield Predicted Percent Silt (%)
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Table F.1. Continued: Statistical variable definitions......

VARIABLES DEFINITIONS

07-PP-Sa 2007 Annual Average Sediment Yield Predicted Percent Sand (%)
07-PP-CISi 2007 Annual Average Sediment Yield Predicted Percent Clay & Silt (%)
07-PP-SiSa 2007 Annual Average Sediment Yield Predicted Percent Silt & Sand (%)
07-PW-CI 2007 Annual Average Sediment Yield Predicted Weight of Clay (Mg)
07-PW-Si 2007 Annual Average Sediment Yield Predicted Weight of Silt (Mg)
07-PW-Sa 2007 Annual Average Sediment Yield Predicted Weight of Sand (Mg)

07-PW-TSY 2007 Predicted Annual Average Sediment Yield (Mg)

07-P-TSY/A 2007 Predicted Annual Average Sediment Yield / Drainage Area (Mg/ha)
07-PW-CISi 2007 Annual Average Sediment Yield Predicted Weight of Clays and Silts (Mg)
07-PW-SiSa 2007 Annual Average Sediment Yield Predicted Weight of Silts and Sands (Mg)
06+07-PW-CI 2006 and 2007 Annual Average Sediment Yield Predicted Weight of Clay (Mg)
06+07-PW-Si 2006 and 2007 Annual Average Sediment Yield Predicted Weight of Silt (MQg)
06+07-PW-Sa 2006 and 2007 Annual Average Sediment Yield Predicted Weight of Sand (Mg)

06+07-PW- 2006 and 2007 Predicted Annual Average Sediment Yield (Mg)
TSY
06+07-P-

TSY/A 2006 and 2007 Predicted Annual Average Sediment Yield / Drainage Area (Mg/ha)

The four different dependant variables were the predicted sediment yield weight of clay
(PW-CI), predicted sediment yield weight of silt (PW-Si), predicted total sediment yield weight
(PW-TSY), and the predicted weight of clays and silts combined (PW-CISi). Each of these
dependant variables contained a significant relationship with a combination of two predictor
variables measured in the particle grain size analysis of the streambed sediment deposits. Of the
stream bed sediment variables that established a significant relationship with different average
annual hillslope sediment yield variables, the particle size distribution slopes for clays, silts,
sands, and gravels did not provide a significant correlation or relationship with annual average
hillslope sediment yield. Therefore, the essential stream bed sediment variables are the
percentages of different sediment size classifications found in each sample. The multivariate
analysis of these four dependant variables with their related independent measured variables can
be seen in Figures F.1 through F.4. Using the JMP Stepwise Regression tool, the PW-CI, PW-Si,
PW-TSY, and PW-CISi for years 2006, 2007, and the combination of the two were used to
define a relationship with the set of measured particle size classifications found at each sediment
deposition point in the stream. Interestingly enough, the same measured variables for the stream-
bed sediment deposits contained a similar relationship to the PW-CI, PW-Si, PWTSY, and PW-
CISi for both of the years 2006 and 2007, as well as the combination of the two. Since these
relationships between the measured stream bed sediment and the predicted sediment yield are
similar for the three sets of years, it was decided that this statistical analysis would primarily
focus on the 2006 AnnAGNPS sediment yield variables that showed an association with a few of
the measured stream bed sediment deposit variables. It is also worth noting that since the fine
bed sediment collected in stream deposition points was obtained during the middle of 2007 and
the sediment deposits should contain historical properties of hillslope and channel erosion, the
2006 sediment yield should be a more appropriate time frame to be compared with the measured
data. Using the four 2006 predicted sediment yield variables in a regression analysis, a pair of
measured sediment deposit characteristics seemed to provide a better relationship than the single
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combination of the measured versus predicted sediment values previously seen in the
multivariate analysis. Figures F.5 through F.12 show the different model relationships observed
by regression analysis for predicted average annual sediment yield and various measured
sediment deposit characteristics.

Table F.2. Results of nonparametric multivariate analysis with sediment data: A summary of
significant correlations.

Number Variable by Variable Spearmanp Prob>|p|

06+07-PW-CI MP-Gr/Sa -0.341 0.052
06+07-PW-CI MP-Gr/Si -0.341 0.052
06+07-PW-CI MP-Sa/Gr 0.341 0.052
06+07-PW-CI MP-SiSa 0.335 0.057
07-PW-CI MP-Gr/Sa -0.335 0.057
07-PW-CI MP-Gr/Si -0.335 0.057
07-PW-CI MP-Sa/Gr 0.335 0.057
07-PW-CI MP-Si/Gr 0.334 0.057
06-PW-CI MP-Gr/Sa -0.332 0.059
06-PW-CI MP-Gr/Si -0.332 0.059
06-PW-CI MP-Sa/Gr 0.332 0.059
06+07-PW-CI MP-Gr -0.332 0.059
06+07-PW-CI MP-CISiSa 0.329 0.062
07-PW-CI MP-SiSa 0.329 0.062
07-PW-CI MP-Gr -0.326 0.064
06-PW-CI MP-SiSa 0.326 0.065
06+07-PW-CI MP-Sa 0.325 0.065
06+07-PW-CI MS-Sa 0.325 0.065
06-PW-Si MP-Gr/Sa -0.324 0.066
06-PW-Si MP-Gr/Si -0.324 0.066
06-PW-Si MP-Sa/Gr 0.324 0.066
07-PW-CI MP-CISiSa 0.323 0.067
06-PW-CI MP-Gr -0.322 0.067
07-PW-TSY MP-Si/Gr 0.322 0.068
07-PP-CISi MP-Si/Gr 0.322 0.068
06+07-PW-CI MP-Si/Gr 0.320 0.069
07-PP-SiSa MP-Si/Gr 0.320 0.070
06-PW-Si MP-Si/Gr 0.320 0.070
06-PW-CI MP-CISiSa 0.319 0.070
07-PW-TSY MP-Gr/Sa -0.319 0.071
07-PW-TSY MP-Gr/Si -0.319 0.071
07-PW-TSY MP-Sa/Gr 0.319 0.071
06-PW-TSY MP-Si/Gr 0.319 0.071
07-PW-CI MP-Sa 0.317 0.072
07-PW-CI MS-Sa 0.317 0.072
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Figure F.1. Nonparameteric multivariate results for 06-PW-CI.
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Figure F.2. Nonparameteric multivariate results for 06-PW-Si.
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Figure F.3. Nonparameteric multivariate results for 06-PW-TSY.
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Figure F.4. Nonparameteric multivariate results for 06-PW-CISi.
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Figure F.5. Average annual sediment yield 2006 clay weigh regression model.
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Figure F.6. Average annual sediment yield 2006 clay weight residual plots.
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Figure F.7. Average annual sediment yield 2006 silt weigh regression model.
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Figure F.8. Average annual sediment yield 2006 silt weight residual plots.
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Figure F.9. Average annual sediment yield 2006 total yield regression model.
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Figure F.10. Average annual sediment yield 2006 total yield residual plots.
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Figure F.11. Average annual sediment yield 2006 clay and silt yield regression model.
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Figure F.12. Average annual sediment yield 2006 clay and silt yield residual plots.
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After reviewing over all the stepwise standard least squares regression analysis results with
the various stream bed sediment deposition properties and the average annual hillslope sediment
yield properties, there seems to be a much better correlation and significance for the assembly of
multiple variables combined than just one single pair of measured and predicted values as shown
summarized in Table F.3.

For the PW-CI, PW-TSY, and PW-CISi variables, the two best response variables were the
MP-CI and MP-Si/Gr. With the PW-Si variable, the two response variables were MP-Si/Sa and
MP-Si/Gr. The four stepwise regression equations created from the combination of stream bed
sediment variables to predict a hillslope sediment yield variable are shown in equations listed
below:

06-PW-CI = 254.13 — 162,109.87(MP-CI) + 14,819.32(MP-Si/Gr)

06-PW-Si = 718.01 — 29,125.19(MP-Si/Sa) + 27,247.06(MP-Si/Gr)
06-PW-TSY = 798.79 — 512,783.35(MP-Cl) + 46,716.34(MP-Si/Gr)
06-PW-CISi = 742.99 — 500,024.15(MP-CI) + 46,001.31(MP-Si/Gr)

Interesting, the measured ratio of silt to gravel seems to be a sediment deposition variable
in the four stepwise models that contained an overall and individual p-value that was below
0.05, which showed a significant relationship between the variables placed in the stepwise
regression model. Also note that in the four regression models shown, the VIF values were
less than 10, which indicated that there were no major multicollinearity problems with the
variables used. For all four of the models, the confidence interval does not contain a zero
value, which would show that a variable would not have a significant relationship with the
other values used in the model.

The best R-square value showed to be 0.69 with the PW-CI and PW-CISi, while the lowest
R-square value came from the PW-TSY at 0.64. These R-square values show that the sediment

Table F.3. Summary of statistical relationships for sediment deposition and yield.
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data used contains a good bit of variability, which is expected with measuring sediment
characteristics. If viewed closely, the standard least squares regression plots reveal a leverage
effect due to a possible outlier in the data. It is unclear with the limited amount of data available
that this data point is an outlier or is acceptable.

Overall, the statistics of sediment from channel deposition points in the stream with the average
annual sediment yield on the hillslope of all the sites contained in all four watersheds show that
there is a significant relationship with clays, silts, sands, and gravels. More data would probably
produce less variability and possibly a better prediction model with the stream sediment deposits
and hillslope sediment yield on an average annual basis.
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