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EXECUTIVE SUMMARY

This report includes reference stream morphology and large woody debris data collected throughout
Tennessee in 2015-2017. Hydraulic geometry data are presented as regional curves for Ecoregions 66,
67, 68/69, 71, and 65/74 to support stream assessment and restoration planning. Morphology
relationships describe bankfull channel dimensions, pattern, and profile measurements in relation to
channel-forming discharge and watershed drainage area. Large woody debris (LWD) data collected at
reference streams serve as an indicator of natural stream conditions in forested floodplains. These
databases and relationships are valuable for assessing disturbed streams to evaluate degree of departure
from equilibrium, selecting and planning restoration projects to improve natural stream functions, and
monitoring changes in stream conditions in undisturbed and restored stream systems. These databases
should be supplemented with additional information collected during site assessment and restoration
planning to improve understanding of local stream conditions throughout Tennessee.

The morphology data collection included 114 undisturbed streams ranging in width from 3 to 132 feet
with watershed drainage areas ranging from 0.02 to 117 square miles. Wherever available, United States
Geological Survey (USGS) gage station sites were surveyed to provide long-term hydrologic
information close to the reference stream. Bankfull stage indicators at a USGS gage provided the
opportunity to quantify the channel-forming discharge and exceedance probability of this flow event.
For reference streams with no gages, natural equilibrium stream segments with clearly identifiable
incipient-floodplain bankfull stage indicators were surveyed to determine morphology parameters.
These ungaged reference streams were mostly located in forested, protected lands such as parks, State
Forests, and Wildlife Management Areas. Some reference stream locations coincided with biological
monitoring sites used by the Tennessee Department of Environment and Conservation (TDEC).

For all 114 Tennessee streams surveyed statewide, the regression hydraulic geometry regional curve
relationships are summarized below, with watershed drainage area (DA) in square miles, channel
bankfull area (Auk) in square feet, channel bankfull width (W) and mean depth (diw) in feet, and
bankfull discharge (Qui) in cubic feet per second:

Ape = 21.0 DA R?>=0.951
Wi = 17.2 DA% R>=0.908
dpie = 1.22 DA™Y R?>=0.895
Qur = 682 DA™ R*=(.883

Results of this study should be considered an initial database of reference stream morphology.
Additional stream data should be added as more reference streams are identified and measured during
assessment and design projects. Stream assessment and restoration practitioners should carefully
consider the natural variability demonstrated in these data. Designers should not use this information
as the sole basis for planning restoration projects, but should evaluate evidence from hydrologic and
hydraulic monitoring and modeling, nearby reference stream morphology, and existing stream
conditions in order to determine appropriate restoration design parameters. Long-term monitoring
data for restoration projects should be evaluated to understand natural channel evolution toward
geomorphic equilibrium.



Ecoregion 66 (Blue Ridge)

Stream morphology data were collected at 21 reference and gaged streams in the Blue Ridge Ecoregion
of Tennessee (EPA Level III Ecoregion 66), with drainage areas ranging from 0.28 to 106 square
miles. One of these streams was at a USGS gage station. The study included 13 B, 5 C, and 3 E Rosgen
type streams based on the measured entrenchment ratios, width/depth ratios, and slopes. The
entrenchment ratios ranged from 1.3 to 4.8. Width/depth ratios ranged from just under 10 for one of
the E streams to greater than 20 for many of the wide and shallow B streams. Reach channel slopes
ranged from 0.0025 ft/ft for one of the larger rivers to 0.0604 ft/ft for the steepest stream channel.
The median streambed particle size (Dso) was classified as gravel at 9 sites and cobble at 12 sites.

Based on field measurements from the 21 reference and gaged streams, bankfull channel cross-section
area, width, mean depth, and estimated discharge were found to be strongly correlated to watershed
drainage area. The regression hydraulic geometry regional curve relationships are summarized below,
with watershed drainage area (DA) in square miles, channel bankfull area (Ay) in square feet, channel
bankfull width (W) and mean depth (du) in feet, and bankfull discharge (Qui) in cubic feet per
second:

Apg = 182 DA™ >=0.981
Wit = 16.2 DA™ R*=0.972
dpee = 1.10 DA R* = 0.941
Quir = 91.7 DA™ R*=0.924

Longitudinal profiles from ten selected step-pool reference streams with drainage areas ranging from
0.18 to 8.96 square miles were used to evaluate step heights, riffle and pool lengths, pool spacings, and
riffle slopes. Each of these ten streams contained both step and riffle features, along with pools. The
ratios of riffle lengths to bankfull widths ranged from 0.4 to 1.9, with a median of 0.8. Pool length
ratios ranged from 0.4 to 1.4, with a median of 0.8. Pool spacing ratios ranged from 0.8 to 2.8, with a
median of 1.8. The ratios of riffle slopes to channel slopes ranged from 0.7 to 1.8, with a median of
1.0. The ratios of step heights to bankfull width ranged from 0.01 to 0.09, with a median of 0.05.

Ecoregion 67 (Ridge and Valley)

Stream morphology data were collected at 18 reference and gaged streams in the Ridge and Valley
Ecoregion of Tennessee (EPA Level III Ecoregion 67), with drainage areas ranging from 0.04 to 117
square miles. Five of these streams were at USGS gage stations. The study included 3 B, 12 C, and 3
E Rosgen type streams based on the measured entrenchment ratios, width/depth ratios, and slopes.
The entrenchment ratios ranged from 1.4 for the narrow-valley B streams to greater than 5 for some
of the alluvial C and E streams. Width/depth ratios ranged from just under 10 for some E streams to
40 for a wide and shallow B channel. Reach channel slopes ranged from 0.0010 ft/ft for the largest
river to 0.0331 ft/ft for the steepest stream channel. The median streambed particle size (Dso) was
classified as sand at 1 site, gravel at 15 sites, cobble at 1 site, and bedrock at 1 site.

Based on field measurements from the 18 reference and gaged streams, bankfull channel cross-section
area, width, mean depth, and estimated discharge were found to be strongly correlated to watershed
drainage area. The regression hydraulic geometry regional curve relationships are summarized below,
with watershed drainage area (DA) in square miles, channel bankfull area (Ay) in square feet, channel



bankfull width (W) and mean depth (dw) in feet, and bankfull discharge (Quy) in cubic feet per
second:

Aps = 18.8 DA%684 R?=0.935
Wi = 16.2 DA™ R?=0.897
dbkf =1.16 DA“'315 2= 0.886
Quir = 58.7 DA™ R*=0.883

Based on field measurements from selected reference streams with drainage areas ranging from 0.33
to 2.6 square miles, the riffle and pool lengths and pool spacing distances were generally not found to
correlate with watershed drainage area. Additionally, riffle slopes were generally independent of
drainage area. The ratio of riffle lengths to bankfull width ranged from 1.1 to 2.7, with a median of
1.2. Pool length ratios ranged from 1.4 to 2.7, with a median of 1.8. Pool spacing ratios ranged from
1.5 to 4.1, with a median of 3.5. The ratios of riffle slopes to channel slopes ranged from 1.4 to 2.7,
with a2 median of 2.5.

Ecoregions 68/69 (Southwestern Appalachians and Central Appalachians)

Stream morphology data were collected at 22 reference and gaged streams in the Southwestern
Appalachians and Central Appalachians Ecoregions of Tennessee (EPA Level 111 Ecoregions 68 and
069, respectively), with drainage areas ranging from 0.02 to 92 square miles. Three of these streams
were at USGS gage stations. The study included 1 A, 4 B, 6 C, 10 E, and 1 F Rosgen type streams
based on the measured entrenchment ratios, width/depth ratios, and slopes. The entrenchment ratios
ranged from 1.3 for the narrow-valley A, B, and F streams to greater than 5 for some of the alluvial C
and E streams. Width/depth ratios ranged from less than 10 for the E streams to greater than 20 for
some of the wide and shallow B and C streams. Reach channel slopes ranged from 0.0006 ft/ft for
the largest river to 0.1420 ft/ft for the smallest, steepest stream channel. The median streambed
particle size (Dso) was classified as sand at 6 sites, gravel at 9 sites, cobble at 6 sites, and boulder at 1
site.

Based on field measurements from the 22 reference and gaged streams, bankfull channel cross-section
area, width, mean depth, and estimated discharge were found to be strongly correlated to watershed
drainage area. The regression hydraulic geometry regional curve relationships are summarized below,
with watershed drainage area (DA) in square miles, channel bankfull area (Ay) in square feet, channel
bankfull width (W) and mean depth (dw) in feet, and bankfull discharge (Qui) in cubic feet per
second:

Apis = 20.7 DA% R?=10.975
Wiie = 15.9 DA 2=0.961
dbkf =1.30 DAOMS R2 = 0.873
Quir = 57.6 DA™ R*=10.918

Based on field measurements from selected reference streams with drainage areas ranging from 0.05
to 3.1 square miles, the riffle and pool lengths and pool spacing distances were found to be correlated
to watershed drainage area. Riffle slopes were generally independent of drainage area. The ratio of
riffle lengths to bankfull width ranged from 0.6 to 2.0, with a median of 1.1. Pool length ratios ranged
from 1.6 to 2.5, with a median of 2.0. Pool spacing ratios ranged from 2.5 to 4.1, with a median of 2.6.
The ratios of riffle slopes to channel slopes ranged from 0.9 to 5.3, with a median of 2.4.



Ecoregion 71 (Interior Plateau)

Stream morphology data were collected at 36 reference and gaged streams in Interior Plateau
Ecoregion of Tennessee (EPA Level III Ecoregion 71), with drainage areas ranging from 0.02 to 107
square miles. Twelve of these streams were at USGS gage stations. The study included 6 B, 21 C, 7 E,
and 2 F Rosgen type streams based on the measured entrenchment ratios, width/depth ratios, and
slopes. The entrenchment ratios ranged from just over 1 for the narrow-valley B and F streams to
greater than 6 for some of the alluvial C and E streams. Width/depth ratios ranged from less than 10
for the E streams to greater than 20 for the wide and shallow C streams. Reach channel slopes ranged
from 0.0014 ft/ft for the larger rivers to 0.0814 ft/ft for the steepest stream channel. The median
streambed particle size (Dso) was classified as gravel at 23 sites, cobble at 6 sites, and bedrock at 7 sites.

Based on field measurements from the 36 reference and gaged streams, bankfull channel cross-section
area, width, mean depth, and estimated discharge were found to be strongly correlated to watershed
drainage area. The regression hydraulic geometry regional curve relationships are summarized below,
with watershed drainage area (DA) in square miles, channel bankfull area (Ap) in square feet, channel
bankfull width (W) and mean depth (dw) in feet, and bankfull discharge (Qui) in cubic feet per
second:

Abkf =24.6 DA 0658 R2 =0.976
Wi = 19.8 DA™Y R* = 0.934
duie = 1.25 DA™Y R*>=0.931
Qur = 91.2 DA 7 R*=0.925

Based on field measurements from selected reference streams with drainage areas ranging from 0.03
to 2.3 square miles, the riffle and pool lengths, pool spacing distances, and slopes of the riffles and
channels were found to be correlated to watershed drainage area. The ratio of riffle lengths to bankfull
width ranged from 0.7 to 3.5, with a median of 1.4. Pool length ratios ranged from 0.8 to 6.2, with a
median of 1.7. Pool spacing ratios ranged from 1.8 to 9.0, with a median of 3.6. The ratios of riffle
slopes to channel slopes ranged from 0.8 to 3.9, with a median of 2.1.

Ecoregions 65/74 (Southeastern Plains and Mississippi Valley Loess Plains)

Stream morphology data were collected at 17 reference and gaged streams in the Southeastern Plains
and Mississippi Valley Loess Plains Ecoregions of Tennessee (EPA Level III Ecoregions 65 and 74,
respectively), with drainage areas ranging from 0.09 to 68 square miles. Three of these streams were
at USGS gage stations. The study included 4 B, 3 C, 9 E, and 1 F Rosgen type streams based on the
measured entrenchment ratios, width/depth ratios, and slopes. The entrenchment ratios ranged from
1.3 for the narrow-valley I stream to greater than 10 for many of the alluvial C and E streams.
Width/depth ratios ranged from less than 10 for many of the E streams to greater than 14 for some
of the wide and shallow C and E streams. Reach channel slopes ranged from 0.0011 ft/ft for two of
the larger rivers to 0.0126 ft/ft for one of the smallest stream channels. The median streambed particle
size (Dso) was classified as sand at 15 sites and gravel at 2 sites.

Based on field measurements from 17 reference and gaged streams with drainage areas ranging from
0.09 to 68 square miles, bankfull channel cross-section area, width, mean depth, and estimated
discharge were found to be strongly correlated to watershed drainage area. The regression hydraulic
geometry regional curve relationships are summarized below, with watershed drainage area (DA) in



square miles, channel bankfull area (As) in square feet, channel bankfull width (W) and mean depth
(dukg) in feet, and bankfull discharge (Qui) in cubic feet per second:

Apis = 21.5 DA™ R*=0.921
Wi = 16.1 DA™* R* = 0.844
duer = 1.34 DA™ 2 =10.945
Qbkf = 46.2 DAO'818 R2 =0.875

Field measurements of longitudinal profiles from selected small reference streams with drainage areas
ranging from 0.09 to 0.16 square miles were used to evaluate riffle and pool lengths, pool spacings,
and riffle slopes. The ratios of riffle lengths to bankfull widths ranged from 1.2 to 2.3, with a median
of 1.3. Pool length ratios ranged from 2.0 to 3.2, with a median of 2.7. Pool spacing ratios ranged from
3.3 to 5.1, with a median of 4.5. The ratios of riffle slopes to channel slopes ranged from 2.1 to 3.5,
with a median of 3.4. The narrow range of drainage areas represented in this study precludes strong
conclusions from the regression equations for this data set.

Large Woody Debris (LWD)

Large Woody Debris (LWD) data were collected and analyzed at 92 of the reference streams surveyed
for morphology throughout Tennessee. LWD is defined as dead wood over 1 meter in length and at
least 10 cm in diameter. The LWD Index (LWDI) score was calculated for each stream to represent
the relative function of the LWD pieces or debris dams in retaining organic matter, providing fish
habitat, and affecting channel/substratum stability depending on LWD size, location, otientation, and
stability.

The median LWDI score for the 92 reference streams was approximately 200, with higher scores
typically found in the Blue Ridge and Plains Ecoregions due to increased numbers of fallen trees and
broken limbs. Stream systems with recent disturbance due to wind storms, ice, or floods seemed to
have more LWD pieces and debris dams. LWDI scores were highly variable by stream site and were
not correlated to watershed drainage area or reach slope.

The LWDI results for these 92 forested reference streams may be used to compare with disturbed or
restored stream systems to evaluate the relative prevalence of LWD in supporting natural stream
functions. It should be noted that some disturbed streams are expected to have high LWDI scores
due to unstable streambanks and resulting fallen trees or due to recent storms. In a stream restoration
project, LWDI may be enhanced by the strategic addition of logs and woody debris to the restoration
channel in the form of vanes, revetments, riffle wood, or other habitat structures.

Results of this study should be considered an initial database of reference stream large woody debris
information. The database developed in this study should be supplemented with additional data
collected on reference, disturbed, and restored streams using the same quantification method to
support future analyses of LWD in Tennessee streams.



TABLE OF CONTENTS

EXECUTIVE SUMMARY .....cooiiiiiiiiscici s 2

I. INTRODUCTION ........cooiiiiiiiiiii s 8
II. MORPHOLOGY FIELD DATA COLLECTION ........cccccoooemnnnicerecenns 12
ITI. MORPHOLOGY DATA ANALYSIS......ccoiiiiiicicic e 17
IV.  ECOREGION 60.........ccccoeuvimiiiiiiiiiiiiiiiiciiciisi i 23
V. ECOREGION 67.......cooiiiiiiiciiciiiiii s ssssssaes 36
VI. ECOREGIONS 68/69.........ocoeiminirieieiniinieieineiseisiese st seessessssans 49
VII. ECOREGION 71.....coioiiiiiiiiiiiiciiciiciie et aes 63
VIII. ECOREGIONS 65/74.......ocooiiiiiiiiiiiiiicisieiissiscie s sassaens 81
IX. SUMMARY OF STATEWIDE MORPHOLOGY RESULTS...........cccccceuvrninnne. 95
X. LARGE WOODY DEBRIS IN REFERENCE STREAMS............ccccceeveuvuvunnne. 103
XI. LITERATURE CITED.......iii s 119
APPENDICES

A. Ecoregion 66 Morphology Data

B. Ecoregion 67 Morphology Data

C. Ecoregions 68/69 Morphology Data

D. Ecoregion 71 Morphology Data

E. Ecoregions 65/74 Morphology Data

F. Large Woody Debris Data



I. INTRODUCTION

Reference stream morphology relationships are valuable tools for assessing stream condition and
estimating design ranges for channel morphology in restoration projects. Bankfull regional curves that
relate bankfull discharge and channel cross-sectional area, width, and mean depth to drainage area are
practical tools for identifying target channel bankfull dimensions (Cinotto, 2003; Keaton e# a/., 2005;
Brockman ef al., 2012). Bankfull regional curves are valuable when assessing incised systems where
incipient-flooding bankfull indicators are difficult to identify in the field. Other valuable reference
stream morphology relationships for assessment and restoration planning describe channel profile and
pattern parameters including riffle, pool, step, and meander features (Zink e a/., 2012; Helms ez al.,
2010).

Leopold and Maddock (1953) developed the concept of hydraulic geometry relationships to describe
how channel dimensions depend on discharge. They described channel width, depth, and velocity as
power functions of average annual discharge for 20 large rivers in the Great Plains and Southwestern
United States (Dingman, 2007). Leopold e# al. (1964) described the application of bankfull hydraulic
geometry relationships based on bankfull discharge, the highest flow a channel conveys before
accessing its floodplain. Dunne and Leopold (1978) introduced the application of drainage area as a
surrogate for discharge where flow data are not available. They developed these relationships on a
regional level where geology, soil, climate, and hydrology factors are relatively uniform.

Bieger et al. (2015) compiled bankfull regional curve data from over 50 publications to compare
relationships for physiographic regions at different spatial levels and to assess the performance of
drainage area as a surrogate for bankfull discharge. They determined that data derived from smaller
regions produce more reliable regression equations and that bankfull discharge is a better predictor of
channel dimensions than drainage area. The regional curves for physiographic divisions of the United
States presented by Bieger ¢f a/. (2015) are valuable for comparing local curves for smaller regions.

Tennessee contains the following eight EPA Level 111 Ecoregions, shown in Figure 1-1:

66: Blue Ridge

67: Ridge and Valley

68: Southwestern Appalachians
69: Central Appalachians

71: Interior Plateau

65: Southeastern Plains

74: Mississippi Valley Loess Plains
73: Mississippi Alluvial Plain



Figure 1-1. EPA Level III Ecoregions of Tennessee (USEPA, 2013).

For Ecoregions 66, 67, 68/69, 71, and 65/74, the project team developed design and assessment tools
based on reference stream conditions to improve restoration effectiveness. This includes reference
stream hydraulic geometry relationships (i.e. regional curves) for predicting stable stream morphology
(dimension, pattern, and profile) related to channel-forming discharge and drainage area. These tools
may be used in site assessment, project selection, restoration design and implementation, determining
ecological goals, and follow-up monitoring for evaluating the success of ecosystem restoration projects
in Tennessee.

The team identified 114 stable streams across the state ranging in size from 3 to 132 feet wide with
drainage areas ranging in size from 0.02 to 117 square miles (Figures 1-2 and 1-3).

Figure 1-2. Example of a small stream included in the study (0.03 square miles), Ecoregion 71.



Figure 1-3. Example of a large stream included in the study (91.8 square miles), Ecoregion 68.

When possible, watersheds with USGS gage stations were surveyed to provide long-term hydrologic
information. Finding bankfull stage at or near a USGS gage provided the opportunity to quantify the
specific channel-forming discharge for respective bankfull conditions. Where no gages were found,
the team identified stable stream segments with clearly identifiable bankfull stage indicators. These
ungaged streams were often located on public land (e.g., State Parks, Wildlife Management Areas).
Some stream locations coincided with biological monitoring sites used by TDEC.

The objectives of this study were to: (1) develop bankfull regional curves for Ecoregions 66, 67, 68/69,
71, and 65/74 in Tennessee, (2) describe other reference stream morphology relationships for these
ecoregions to be used in stream assessment and natural channel design parameter estimation, and (3)
collect and analyze large woody debris (LWD) data from reference streams across the ecoregions.

For sites studied in this project, the following morphology data were collected and analyzed, when
available:

drainage area

bankfull discharge

bankfull channel cross-section area
bankfull channel width

bankfull channel mean depth
width-to-depth ratio

entrenchment ratio

bank height ratio

valley slope

channel thalweg slope

riffle slopes
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® pool spacings

o riffle lengths

e pool lengths

e meander lengths

e belt widths

e radius of curvature of meander bends
® sinuosity

Predictive models were developed relating these parameters to each other so that practitioners can
understand the typical ranges of morphological data expected in stable stream systems.

11



II. MORPHOLOGY FIELD DATA COLLECTION

Site Selection

Reference streams and gaged streams were identified using mapping and field evaluations based on
the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision
2. Channels had freely-formed meander patterns and discernable bedform features including
riffles and pools

3. Streambanks and floodplains were well-vegetated with little evidence of erosion
4. Upstream watersheds were rural with mostly forest and agricultural land uses
5. Reference reaches were stable and unconfined for a longitudinal length of at least 20 times

bankfull width

At each site, the stream reach upstream and downstream of the morphological study location was
inspected to ensure that the reach generally met the stated guidelines and to assist with identifying
consistent bankfull indicators.

Bankfull Identification

There is general agreement that channel size is related to the channel-forming discharge, defined as
the discharge that, if maintained indefinitely, would produce the same channel form as the actually
long-term hydrograph (Biedenharn and Copeland, 2000). Bankfull measurements, when they can be
determined, provide a common method of comparing design parameters and expressing hydraulic
geometry. Toward that end, researchers typically identify the bankfull elevation throughout a stream,
which may or may not be the same elevation as the top of the streambank. This results in the use of
uniform terminology to allow for temporal and spatial comparisons among streams. Practically, a
monitoring professional needs to be able to identify the bankfull elevation while in the stream channel.
This bankfull elevation is frequently identical to that of the adjoining floodplain (Wolman and
Leopold, 1957) (Figure 2-1). When an obvious floodplain break does not exist, the bankfull elevation
can be identified using other topographic changes in the bank and changes in sediment size (Dunne
and Leopold, 1978). In cases where these bankfull indicators did not exist at cross-sections, one can
use indicators from elsewhere in the stream reach to identify the approximate bankfull elevation at a
cross-section (Leopold, 1994). The presence of bankfull indicators can be dependent on stream type,
climate, vegetation, and physiographic region, and may not be universally applicable. Identifying a
specific bankfull elevation that represents a stream requires considerable experience.
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Figure 2-1. Example of bankfull elevation identical to adjoining floodplain, Ecoregion 71.

Survey Overview and Procedures

Historically, geomorphic data was collected in streams using a measuring tape and level (Harrelson ez
al., 1994). This method could be used to produce two-dimensional data (i.e., cross-sections and
longitudinal profiles), but not three-dimensional data (i.e., plan views). Data collected with a tape and
level could be subject to inaccuracies from tape sag, manual recording error, and limitations with line
of sight. Additionally, challenges could exist with the replication of measurements in future years.
More recently, three-dimensional surveying technology has been applied to stream monitoring. These
methods allow for the collection of three-dimensional data (i.e., X, y, and z coordinates for any point
of interest) while avoiding the aforementioned limitations. These data can then be processed with
software, such as AutoCAD, to represent the stream as a plan view, longitudinal profile, and cross-
sections.

Several technologies can be used to conduct three-dimensional surveys: ground-based LIDAR, GPS,
and total station. The methods do have different advantages and disadvantages, with regards to cost,
time in the field, data processing time, reliability, and the ability to survey any point of interest (Resop
and Hession, 2010). For example, GPS technology relies on communication with satellites, which can
be limited in areas of dense tree cover. Also, LIDAR has limitations with line of sight, as it cannot
capture features obscured by rocks or vegetation (Heritage and Hetherington, 2007). Until recently,
LIDAR was also limited by the inability to collect data below the water surface. However, advances
in technology now allow for the use of LIDAR to survey streambed features (McKean et al., 2009).
Due to the combination of cost, availability, and ease of use, the total station is currently the
predominant method used for geomorphic stream monitoring (Figure 2-2).
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Figure 2-2. Using a total station to survey a stream.

A total station combines a theodolite with an electronic distance meter (EDM). The theodolite is a
mechanical instrument used to measure the horizontal angle of rotation (HAR) and zenith (i.e.,
vertical) angle (ZA). The EDM transmits a laser beam to a prism, then receives the reflection of the
laser. Based on the time required for this reflection, the EDM calculates a slope (i.e., straight-line)
distance (SD) between the total station and prism. An electronic data collector records the HAR, ZA,
and SD, which can be combined with the height of instrument over the occupied point (HI) and rod
height over the target point (RH), to calculate coordinates for any point of interest (Figure 2-3).

HD

I

Occupied point

(xy2)
RH

L

Target point —
X,Y,2)

(@)
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Figure 2-3. Total station geometry in a) profile view, and b) plan view.

The horizontal (HD) and vertical (VD) components of the SD are:
HD = SD sin(ZA)
VD = SD cos(ZA)

Assuming the occupied point has coordinates (X, y, z), and the target point has coordinates (X, Y, Z),
then:

X =x + HD sin(HAR)
Y =y + HD cos(HAR)
Z =z+ HI+VD-RH

Surveys should be done during low-flow conditions. The use of a standard set of abbreviations can
increase efficiency while surveying (Table 2-1).

Table 2-1. Common abbreviations used in stream surveying.

T Thalweg
R Thalweg at head of riffle
U Thalweg at head of run
M Thalweg at maximum pool
P Thalweg at head of pool
G Thalweg at head of glide
S Thalweg at top of step
W Water sutface
B Bankfull indicator
TOB Top of bank
TTRIB Thalweg of tributaty
TCONF Common thalweg at confluence
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X1 Cross-section 1 point
X1wW Water surface at cross-section 1
BM Benchmark
TBM Temporary benchmark
CULV36 Invert of 36” diameter culvert

At sites in this study, a total station was used to survey points as required to represent the cross-
sections, longitudinal profile, and plan view of the channel. Additionally, points were collected to
document other features of interest (e.g., stormwater conveyances, crossings, and bridges). During the
survey of each cross-section, points were recorded at breaks in slope between the left and right
endpoints. The water surface elevation at the cross-section was also noted. The use of a measuring
tape or rope pulled taut between cross-section pins can help the data collector remain in a straight line
between the left and right endpoints.

16



III. MORPHOLOGY DATA ANALYSIS

Cross-sections

Cross-section dimensions (e.g., area, width, and mean depth) are frequently reported in geomorphic
assessment and monitoring studies. With the bankfull elevation as a reference, area (A), width (W),
and maximum depth (dm.) can be directly measured for a cross-section (Figure 3-1). Mean depth (d)
can then be calculated as A/W. Additionally, the width of the flood-prone atea (W) can be measured
as the width of the floodplain at an elevation of two times maximum depth above the thalweg.
Measurement of Wy, requires surveying points beyond the endpoints of the bankfull cross-section.

T - »
- \ W fpa I ;r"
S, _.-'f
\..‘\.__ 2xd max /f'fl
\\"x F'/ - —
- w -
B BN
\ ,I'
LBH \ A d dmax | |
\\ i /f
J .y ~ ‘ /
N R )

Figure 3-1. Typical cross-section measurements.

Four dimensionless ratios are typically calculated for riffle cross-sections:
Mascimum depth (Amax) ratio = dias/d

Width/ depth (W /d) ratio = W/d; The W/d ratio serves as a relative index of channel
shape

Entrenchment ratio (ER) = W,/ W; Along with W/d ratio, the ER has implications for
stream classification (Rosgen, 1994)

Bank height ratio BHR) = LBH/dm.; LBH is the low bank height, measured as the
vertical distance between the thalweg and top of the lower bank

Longitudinal Profile

The longitudinal profile is used to document channel elevation, and slopes and lengths of streambed
features. The bed profile of an alluvial stream frequently includes the geomorphic units of riffles, runs,
pools, and glides. Additionally, some streams may have step features. Identifying these features is best
done using a combination of field observations and a plotted longitudinal profile of the streambed
and water surface (Figures 3-2 and 3-3).
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Figure 3-2. Example of streambed with riffles and pools, Ecoregion 71.

The longitudinal profile survey should include points along the channel thalweg, water surface, and
top of bank. Thalweg points should be recorded at the start and end of observed bed features, as well
as other breaks in longitudinal slope, in order to accurately characterize the bed profile (Zimmerman
et al., 2008). If there is flow in the channel, a point should be surveyed on the water surface immediately
above every point surveyed on the thalweg. The beginning and ending points of a longitudinal profile
should be at features of the same type (typically the head of a riffle), to allow for an accurate
computation of average water surface slope (Saverage)-

Horizontal and vertical dimensions, and therefore slope, can be measured from the water surface
profile for every bed feature (Figure 3-3). The most commonly reported of these are:

Riffle length (Lasac); The horizontal distance between the beginning and end of each riffle

Pool length (Lpoor); The horizontal distance between the beginning and end of each pool

Riffle slope (Ssifac); The slope, measured at the low-flow water surface profile, for each
riffle

Pool spacing: 'The horizontal distance between deepest point in one pool and the deepest
point in the subsequent pool
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Pool spacing 4—]

Figure 3-3. Typical longitudinal profile measurements.

These four measurements yield another set of dimensionless ratios:
Riffle length ratio = Lue./ W
Pool length ratio = Liyeo/ W
Riffle slope ratio = Siitne/ Saverase

Pool spacing ratio = Pool spacing divided by W; Pool spacing ratio has been documented
to be a function of stream slope (Chin ez a/., 2009), with ratios reported between 3
and 9 (Beschta and Platts, 1986) and between 5 and 7 (Leopold ez al., 1964) for

riffle-pool systems

Pattern

The pattern of a stream channel can be described by three types of measurements made from a plan
view (Figure 3-4): meander wavelength (L), belt width (W), and radius of curvature (Ro).

Figure 3-4. Typical pattern measurements.
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Each of the three types of pattern measurements can be divided by W to calculate dimensionless
ratios: belt width (W) ratio, meander wavelength (L) ratio, and radius of curvature (R.) ratio. When
multiple meanders exist on a stream, the range and median are typically used to describe these values.
Each stream reach will have just one value for sinuosity, the ratio of total stream length to the straight-
line distance between the beginning and end of the channel.

Discharge Estimation

A common method for estimating velocity and discharge is Manning equation, developed in the 19®
century to describe energy losses in open channels. As the field of hydraulic engineering expanded,
this equation has been applied to studies of watershed processes and natural channels. The Manning
equation, in English units, is:

1.486 = (R/3) = (51/2)
v =
n

v is velocity (feet/second), R is the hydraulic radius (feet), S is water surface slope (feet/feet), and n is
a dimensionless coefficient describing channel roughness, known as Manning’s n.

With n values ranging from 0.033 to 0.150 for natural channels (Chow, 1959), practitioners benefit
from experience in choosing the most appropriate value. Familiarity with values for n is perhaps best
gained by observing photos of different roughness conditions, such as those presented by Barnes
(1967). For an analytical estimation of n, at least ten methods exist, summarized by Marcus ¢# a/. (1992).
One of the more commonly-used methods is from Cowan (1956), which segregates the channel into
characteristics that can be assessed visually: sediment size (no), irregularity within a cross-section (ni),
variation among cross-sections (1), obstructions (ns), vegetation (n4), and sinuosity (m):

n=Mmy+n, +n,+n;+n,)*m

Suggested values for these factors are in Table 3-1. Detailed guidance for choosing each of these values
is provided by many sources, including Arcement and Schneider (1989).
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Table 3-1. Values for Cowan equation (Cowan, 1956; Benson and Dalrymple, 1967).

sand 0.026 — 0.035
. gravel 0.028 — 0.035
no: sediment type
cobble 0.030 — 0.050
boulder 0.040 —0.070
smooth 0.000
) ) o ) minor 0.005
ng: irregularity within cross-section
moderate 0.010
severe 0.015
gradual 0.000
ny: changes in cross-section area and shape | alternating occasionally 0.005
alternating frequently 0.010 - 0.015
negligible 0.000
minor 0.010 — 0.015
ns: effect of obstructions )
appreciable 0.020 — 0.050
severe 0.040 — 0.060
low 0.005—0.010
) medium 0.010 — 0.025
ny: effect of vegetation .
high 0.025 - 0.050
very high 0.050 — 0.100
minor (1.0 — 1.2) 1.00
m: degree of meandering (sinuosity) appreciable (1.2 — 1.5) 1.15
severe (>1.5) 1.30

The need to estimate roughness coefficients is eliminated when a long-term streamflow record exists
for a site (Figure 3-5). The USGS stage-discharge relationship can be combined with hydraulic

geometry at a cross-section to estimate discharge at the bankfull stage.

a U
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Figure 3-5. Example of USGS gage station components: a) data recorder/transmitter and b) staff gage
and pressure transducer.

As a result, two methods were used to estimate bankfull discharge for the streams in this study. When
available, the long-term USGS flow record was reviewed to determine the discharge associated with
the bankfull stage identified in the field. For the ungaged streams, the Manning equation was applied
using estimates for roughness (Manning’s n) based on the Cowan method. Power functions were then
used to correlate bankfull discharge, cross-sectional area, width, and mean depth with drainage area
(Leopold ez al., 1964; Leopold, 1994). In addition to bankfull discharge, the 100-year discharge (USGS,
2017) and average floodplain shear stress for the 100-year discharge were estimated.
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IV. ECOREGION 66

Morphological Stream Design and Assessment Tools for the Blue Ridge
(Ecoregion 66) of Tennessee

Executive Summary

Reference stream morphology measurements represent tools that may be used to verify field bankfull
stage determinations and to plan and evaluate design ranges for channel morphology in restoration
projects. This study documents alluvial stream morphology measurements from 20 reference streams
and one USGS-gaged stream in the Blue Ridge (EPA Level I1I Ecoregion 66) of Tennessee. The
reference streams included in this study were selected based upon their natural equilibrium conditions
indicated by floodplain connectivity, bedform diversity, and well-vegetated stable streambanks. The
gaged stream was included to document bankfull dimensions and estimated discharges of larger stable
streams in this region.

Based on field measurements from 21 reference and gaged streams with drainage areas ranging from
0.28 to 106 square miles, bankfull channel cross-section area, width, mean depth, and estimated
discharge were found to be strongly correlated to watershed drainage area. The regression hydraulic
geometry regional curve relationships are summarized below, with watershed drainage area (DA) in
square miles, channel bankfull area (As) in square feet, channel bankfull width (W) and mean depth
(duie) in feet, and bankfull discharge (Qui) in cubic feet per second:

Abkf =18.2 DAO'725 R2 =0.981
Wi = 16.2 DA™ R*=0.972
duie = 1.10 DA R*> = 0.941
Qur = 91.7 DAY R*=0.924

Longitudinal profiles from ten selected step-pool reference streams with drainage areas ranging from
0.18 to 8.96 square miles were used to evaluate step heights, riffle and pool lengths, pool spacings, and
riffle slopes. Each of these ten streams contained both step and riffle features, along with pools. The
ratios of riffle lengths to bankfull widths ranged from 0.4 to 1.9, with a median of 0.8. Pool length
ratios ranged from 0.4 to 1.4, with a median of 0.8. Pool spacing ratios ranged from 0.8 to 2.8, with a
median of 1.8. The ratios of riffle slopes to channel slopes ranged from 0.7 to 1.8, with a median of
1.0. The ratios of step heights to bankfull width ranged from 0.01 to 0.09, with a median of 0.05.

Results of this study should be considered an initial database of reference stream morphology for this
region. Additional stream data should be added as more reference streams are identified and measured
during assessment and design projects. Stream assessment and restoration practitioners should
carefully consider the natural variability demonstrated in these data. Designers should not use this
information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.
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Stream Morphology Measurements and Analysis

Stream morphology data were collected at 21 reference and gaged streams in the Blue Ridge ecoregion
of Tennessee (EPA Level III Ecoregion 66), with drainage areas ranging from 0.28 to 106 square miles
(Figures 4-1 and 4-2, Table 4-1). One of these streams was at a United States Geological Survey
(USGS) gage station.

Figure 4-1. EPA Level 11T Ecoregions of Tennessee (USEPA, 2013).

Reference stream sites were selected based on the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision
Channels had discernable bedform features including riffles and pools

Streambanks and floodplains were well-vegetated with little evidence of erosion
Upstream watersheds were rural with mostly forest and agricultural land uses

Reference reaches were stable and unconfined for a longitudinal length of at least 20 times
bankfull width

RN

Reference streams were surveyed using a total station to measure longitudinal profiles and riffle cross-
sections. Streams were classified using the Rosgen stream classification system (Rosgen, 1994). The
study included 13 B, 5 C, and 3 E Rosgen type streams based on the measured entrenchment ratios,
width/depth ratios, and slopes listed in Table 4-2. The entrenchment ratios, calculated as the width of
the floodprone area divided by the bankfull channel width, ranged from 1.3 to 4.8. Width/depth ratios,
calculated as the bankfull riffle channel width divided by the mean riffle bankfull depth, ranged from
9.7 for one of the E streams to greater than 20 for many of the wide and shallow B streams. Reach
channel slopes, measured using water surface elevation differences from the first step or riffle to the
last step or riffle surveyed, ranged from 0.0025 ft/ft for one of the larger rivers to 0.0604 ft/ft for one
of the smaller stream channels.

The streambed substrate was characterized through observations of dominant channel material. Of
the 21 reference streams, the median streambed particle size (Ds)) was classified as gravel at 9 sites
and cobble at 12 sites.

Appendix A contains detailed information about each of the 21 streams, including photographs,

longitudinal profile plots, and cross-section plots.
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Figure 4-2. Representative stream in Ecoregion 66 (Site 5, Mids Branch).

Bankfull Channel Dimensions

The measured bankfull riffle cross-sectional areas ranged from 5.9 to 612 square feet (Table 4-2), with
the relationship between cross-sectional area (An) and drainage area (DA) shown in Figure 4-3.
Similarly, the bankfull channel riffle widths (W) and mean depths (dui) related to drainage area are
shown in Figures 4-4 and 4-5. Two methods were used to estimate bankfull discharge for the streams.
When available, the long-term USGS flow record was reviewed to determine the discharge associated
with the bankfull stage identified in the field. For the ungaged streams, the Manning equation was
applied using estimates for roughness (Manning’s n) based on the Cowan method (Arcement and
Schneider, 1989) (Table 4-3). The resulting bankfull discharge estimates are shown in relation to
drainage area in Figure 4-6. The regression equations for the hydraulic geometry regional curves for
the Blue Ridge ecoregion of Tennessee are summarized as follows:

Aps = 18.2 DA™ R?=0.981
Wi = 16.2 DA™ R*=0.972
dpie = 1.10 DA™ >=0.941

bkf — 91.7 DAO'774 R2 =0.924

This set of regional curves for bankfull channel dimensions provides a tool for verifying bankfull stage
in field surveys and for estimating dimensions in stream restoration projects in this ecoregion.
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Figure 4-3. Bankfull riffle cross-section area related to drainage area for 21 Blue Ridge streams.
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Figure 4-4. Bankfull riffle width related to drainage area for 21 Blue Ridge streams.
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Figure 4-5. Bankfull riffle mean depth related to drainage area for 21 Blue Ridge streams.
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Figure 4-6. Estimated bankfull discharge related to drainage area for 21 Blue Ridge streams.

The following seven EPA Level IV Ecoregions are found within the Blue Ridge of Tennessee (Figure
4-7):

66d: Southern Igneous Ridges and Mountains
66e: Southern Sedimentary Ridges

66f: Limestone Valleys and Coves

66g: Southern Metasedimentary Mountains
66i: High Mountains

66j: Broad Basins

66k: Amphibolite Mountains
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Figure 4-7. EPA Level IV Ecoregions within the Blue Ridge of Tennessee (USEPA, 2013), with
reference stream sites marked.

Bedform Dimensions

Table 4-4 lists measured dimensions and slopes for bedform features (e.g., steps, riffles, pools) for ten
selected reference streams. Six of these streams are a subset of the 21 aforementioned streams in the
Blue Ridge ecoregion of Tennessee. Data from an additional four reference streams in the Joyce
Kilmer/Slickrock Wilderness Area were added to enhance the bedform database. These additional
sites are in the Blue Ridge ecoregion of North Carolina, within a short distance of the border with
Tennessee (Zink e al., 2012). All ten streams contain step features, so riffle and pool measurements
should be interpreted in that context.

The mean riffle and pool lengths listed in Table 4-4 represent the means of the measured longitudinal
lengths of all the riffles and pools in each reference reach. These bedform lengths are shown in relation
to drainage area in Figure 4-8, and in relation to bankfull channel width in Figure 4-9. Riffle length
ratios ranged from 0.4 to 1.9, with a median of 0.8. Pool length ratios ranged from 0.4 to 1.4, with a
median of 0.8. Step heights, along with step height ratios, are included in Table 4-4. Figure 4-10 shows
mean step heights in relation to average reach slope. The ratios of step heights to bankfull width
ranged from 0.01 to 0.09, with a median of 0.05. Table 4-4 also lists the mean spacing of pools found
in each reference stream and the ratios of pool spacing to bankfull channel width. Values of pool
spacing ratio ranged from 0.8 to 2.8, with a median of 1.8. Pool spacing values are shown in relation
to bankfull channel width in Figure 4-11. These graphs represent design tools that may be used to
estimate ranges of bedform dimensions in restoration projects. Designers should carefully consider
the natural variability demonstrated in these datasets.
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Figure 4-8. Mean riffle and pool length related to drainage area for Blue Ridge streams.
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Figure 4-9. Mean riffle and pool length related to bankfull channel width for Blue Ridge streams.
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Figure 4-10. Mean step height related to average reach slope for Blue Ridge streams.
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Figure 4-11. Mean pool spacing related to bankfull channel width for Blue Ridge streams.

Bedform Slopes

Table 4-4 includes the mean measured riffle slopes and ratios of riffle slope to overall reach slope.
The values of riffle slope ratios ranged from 0.7 to 1.8, with a median of 1.0. The measured riffle
slopes and overall reach slopes are shown in relation to drainage area in Figure 4-12. These graphs
represent design tools that may be used to estimate ranges of bedform dimensions in restoration
projects. Designers should carefully consider the natural variability demonstrated in these datasets.

30



01000

Riffle slope = 0.054 DAS18¢
R*= 0428

Slope (Feet/ foof)

Reach slope = 0.033 DA o
R = 0.659

. 0.10 1.00 1000

Drainage area (squaze miles

Figure 4-12. Reach channel slope and mean riffle slope related to drainage area for Blue Ridge streams.
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Table 4-1. Morphology Reference Stream Summary, Blue Ridge Ecoregion.

EPA Drainage
Site Stream name Source/Location Latitude | Longitude | Level IV area
Ecoregion | (mile?)
1 False Gap Prong GSMNP 35.706581 | -83.382170 66g 0.28
2 Catron Branch GSMNP 35.663774 | -83.587464 66g 0.37
3 Bearwallow Branch GSMNP 35.652274 | -83.574728 66g 0.42
4 UT Laurel Creek Cherokee National Forest 35.345191 | -84.193323 66g 0.42
5 Mids Branch GSMNP 35.657787 | -83.579546 66g 0.69
6 Bearwallow Creek Roan Mountain State Park 36.158204 | -82.103407 66d 0.81
7 Sill Branch Cherokee National Forest 36.127883 | -82.533143 66e 1.29
8 Laurel Creek Cherokee National Forest 35.345255 | -84.194284 66g 1.31
9 UT Little Stony Creek Cherokee National Forest 36.283843 | -82.067919 66d 1.60
10 Little Slickrock Creek | Joyce Kilmet/Slickrock Wilderness | 35.448456 | -83.982228 66g 1.94
11 Little Stony Creek TDEC FECO66D07 36.286460 | -82.066313 66d 2.33
12 Lower Higgins Creek TDEC ECOG6EL11 36.086343 | -82.522528 66e 3.16
13 Slickrock Creek Joyce Kilmer/Slickrock Wilderness | 35.431553 | -83.999251 66g 8.96
14 Clark Creek TDEC ECOG66E09 36.147859 | -82.528400 66e 9.48
15 Doe River TDEC ECO66D05 36.157320 | -82.100600 66d 10.1
16 Laurel Fork TDEC ECO66D03 36.255862 | -82.109877 66d 17.4
17 Porters Creek GSMNP 35.706229 | -83.383259 066g 17.7
18 | Middle Prong Pigeon TDEC ECO66G04 35.707277 | -83.380050 66g 19.5
19 Little River TDEC ECO66G05 35.652767 | -83.573211 66g 31.3
20 Citico Creek TDEC ECO66G07 35.506607 | -84.106280 66g 61.1
21 Little River USGS gage 03497300 35.664700 | -83.711392 66g 106

32




Table 4-2. Morphology Dimensions for Reference Streams, Blue Ridge Ecoregion.

Site Drainage | Channel scerc(t)isosr—] Bar}kfull Bz?elifﬂ vgie(;tt};l/ Entrenghment Sinuosity St.ream.
area slope aren width depth catio ratio classification
(mile?) (ft/fr) (ft?) (fv) (fo)
1 0.28 0.04738 5.9 8.3 0.7 11.6 2.5 1.05 Ed4a
2 0.37 0.05047 12.9 12.3 1.0 11.7 2.4 1.04 B3a
3 0.42 0.01414 8.6 9.6 0.9 10.8 2.7 1.08 E4
4 0.42 0.05530 12.2 13.2 0.9 14.2 1.7 1.06 B4a
5 0.69 0.02677 17.5 13.0 1.3 9.7 3.4 1.06 E4b
6 0.81 0.05765 14.8 13.6 1.1 12.6 1.8 1.05 B4a
7 1.29 0.06041 15.1 15.0 1.0 14.9 1.8 1.07 B3a
8 1.31 0.01706 22.1 17.8 1.2 14.4 4.8 1.04 C4
9 1.60 0.04156 20.9 16.8 1.2 13.4 3.8 1.05 C3a
10 1.94 0.03222 30.7 23.3 1.3 17.6 2.8 1.10 C4b
11 2.33 0.05175 31.4 28.2 1.1 25.3 2.2 1.10 B3a
12 3.16 0.04818 47.8 33.0 1.4 22.8 1.3 1.05 B3a
13 8.96 0.01961 91.2 47.4 1.9 24.7 2.2 1.09 B3c
14 9.48 0.01676 79.2 38.6 2.0 18.9 2.1 1.08 C3
15 10.1 0.01514 80.6 40.0 2.2 18.5 3.1 1.07 C3
16 17.4 0.00470 | 122.6 59.6 2.1 28.9 1.6 1.09 B4c
17 17.7 0.03043 | 175.4 66.4 2.6 25.1 2.3 1.09 B3
18 19.5 0.04168 | 151.9 52.9 2.9 18.4 2.3 1.05 B3a
19 31.3 0.02903 | 259.8 86.3 3.0 28.6 1.5 1.05 B3
20 61.1 0.00251 | 335.2 94.3 3.6 26.5 1.6 1.04 B4c
21 106 0.00534 | 611.5 116.1 5.3 22.1 1.4 1.13 B3c
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Table 4-3. Discharge Estimates for Reference Streams, Blue Ridge Ecoregion.

Site Drainage Channel Cross— Manning’s Bz?;f:jﬂ Bankfuﬂ
area slope section area n velocity discharge
(mile?) (ft/f) (ft?) (ft/sec) (cfs)
1 0.28 0.04738 5.9 0.055 4.22 25
2 0.37 0.05047 12.9 0.055 5.67 73
3 0.42 0.01414 8.6 0.055 2.66 23
4 0.42 0.05530 12.2 0.050 6.09 74
5 0.69 0.02677 17.5 0.045 5.83 102
6 0.81 0.05765 14.8 0.060 5.69 84
7 1.29 0.06041 15.1 0.070 4.82 73
8 1.31 0.01706 22.1 0.045 4.58 101
9 1.60 0.04156 20.9 0.060 5.34 112
10 1.94 0.03222 30.7 0.055 5.43 167
11 2.33 0.05175 31.4 0.060 5.76 181
12 3.16 0.04818 47.8 0.060 6.59 315
13 8.96 0.01961 91.2 0.060 5.10 465
14 9.48 0.01676 79.2 0.060 4.85 384
15 10.1 0.01514 86.6 0.050 5.71 495
16 17.4 0.00470 122.6 0.045 3.50 429
17 17.7 0.03043 175.4 0.060 7.85 1377
18 19.5 0.04168 151.9 0.065 8.80 1337
19 31.3 0.02903 259.8 0.065 7.77 2018
20 61.1 0.00251 335.2 0.045 3.67 1231
21 106 0.00534 611.5 - 7.28 4450

Note: Absence of Manning’s n in table indicates that bankfull discharge was derived from the long-
term flow record at a USGS gage station.
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Table 4-4. Stream Morphology Bedform Measurements for Reference Streams, Blue Ridge Ecoregion.

Mean riffle | Mean pool Mean pool Mean riffle Mean step

Site Site name Drainage | length [ratio | length [ratio | spacing [ratio | slope [ratio | height [ratio
area to bankfull | to bankfull to bankfull to channel to bankfull

width] width] width] slope] width]

(mile?) (ft [none]) (ft [none]) (ft [none]) (ft/ft [none]) | (ft [none])

- Nichols Cove 0.18 16.3 [1.5] 7.0 [0.7] 20.3 [1.9] 0.0658 [0.7] 0.96 10.09]
4 UT Lautel Creek 0.42 25.0 [1.9] 16.9 [1.3] 36.4 [2.8] 0.0434 [0.8] 1.08 [0.08]
- Adams Camp Branch 0.59 13.5[0.8] 11.5 [0.7] 34.3 [2.0] 0.0976 [1.1] 1.32 [0.08]
- Big Fat Branch 0.60 12.9 [0.8] 15.3 [0.9] 27.3 [1.6] 0.0753 [1.6] 0.7210.04]
7 Sill Branch 1.29 11.4 [0.8] 11.3 [0.8] 19.3 [1.3] 0.0418 [0.7] 0.75 10.05]
9 UT Little Stony Creek 1.60 20.3[1.2] 23.4[1.4] 36.1 [2.1] 0.0428 [1.0] 1.14 [0.07]
10 Little Slickrock Creek 1.94 9.4 10.4] 15.0 [0.6] 18.4 [0.8] 0.0529 [1.6] 0.4210.02]
11 Little Stony Creek 2.33 18.5 [0.7] 12.3 [0.4] 26.6 10.9] 0.0528 [1.0] 0.94 10.03]
-- | Little Santeetlah Creek 4.29 41.6 [1.3] 31.6 [1.0] 68.0 [2.1] 0.0375 [0.8] 1.24 [0.04]
13 Slickrock Creek 8.96 42.6 10.9] 47.0 [1.0] 84.0 [1.8] 0.0345 [1.8] 0.68 [0.01]

Note: Lack of site number indicates that measurements were taken from Zink e /., 2012 to enhance
the bedform measurement database for the Blue Ridge Ecoregion.
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V. ECOREGION 67

Morphological Stream Design and Assessment Tools for the Ridge and Valley
(Ecoregion 67) of Tennessee

Executive Summary

Reference stream morphology measurements represent tools that may be used to verify field bankfull
determinations and to estimate design ranges for channel morphology in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.

Based on field measurements from 18 reference streams with drainage areas ranging from 0.04 to 117
square miles, bankfull channel cross-section area, width, mean depth, and estimated discharge were
found to be strongly correlated to watershed drainage area. The regression hydraulic geometry regional
curve relationships are summarized below, with watershed drainage area (DA) in square miles, channel
bankfull area (Auk) in square feet, channel bankfull width (W) and mean depth (diw) in feet, and
bankfull discharge (Qui) in cubic feet per second:

Ap = 18.8 DA™ =10.935
Wi = 16.2 DA™ R*=0.897
dpe = 1.16 DA R* = 0.886
Quis = 58.7 DA™ R%>=10.883

Based on field measurements from selected reference streams with drainage areas ranging from 0.33
to 2.6 square miles, the riffle and pool lengths and pool spacing distances were generally not found to
correlate with watershed drainage area. Additionally, riffle slopes were generally independent of
drainage area. The ratio of riffle lengths to bankfull width ranged from 1.1 to 2.7, with a median of
1.2. Pool length ratios ranged from 1.4 to 2.7, with a median of 1.8. Pool spacing ratios ranged from
1.5 to 4.1, with a median of 3.5. The ratios of riffle slopes to channel slopes ranged from 1.4 to 2.7,
with a median of 2.5.

Results of this study should be considered an initial database of reference stream morphology for this
region. Additional stream data should be added as more reference streams are identified and measured
during assessment and design projects. Stream assessment and restoration practitioners should
carefully consider the natural variability demonstrated in these data. Designers should not use this
information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.

Stream Morphology Measurements and Analysis

Stream morphology data were collected at 18 reference streams in the Ridge and Valley ecoregion of
Tennessee (EPA Level III Ecoregion 67), with drainage areas ranging from 0.04 to 117 square miles
(Figures 5-1 and 5-2, Table 5-1). Five of these streams were at United States Geological Survey (USGS)
gage stations.
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Figure 5-1. EPA Level III Ecoregions of Tennessee (USEPA, 2013).

Reference stream sites were selected based on the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision

2. Channels had freely-formed meander patterns and discernable bedform features including
riffles and pools

3. Streambanks and floodplains were well-vegetated with little evidence of erosion

4. Upstream watersheds were rural with mostly forest and agricultural land uses

5. Reference reaches were stable and unconfined for a longitudinal length of at least 20 times
bankfull width

Reference streams were surveyed using total station and laser level survey equipment to measure
longitudinal profiles and riffle cross-sections. Streams were classified using the Rosgen stream
classification system (Rosgen, 1994). The study included 3 B, 12 C, and 3 E Rosgen type streams based
on the measured entrenchment ratios, width/depth ratios, and slopes listed in Table 5-2. The
entrenchment ratios, calculated as the width of the floodprone area divided by the bankfull channel
width, ranged from 1.4 for the narrow-valley B streams to greater than 5 for some of the alluvial C
and E streams. Width/depth ratios, calculated as the bankfull riffle channel width divided by the mean
riffle bankfull depth, ranged from just under 10 for some E streams to 40 for a wide and shallow B
channel. Reach channel slopes, measured using water surface elevation differences from the first riffle
to the last riffle surveyed, ranged from 0.0010 ft/ft for the largest river to 0.0331 ft/ft for the steepest
stream channel.

The streambed substrate was characterized through pebble counts and observations of dominant
channel material. Of the 18 reference streams, the median streambed particle size (Dso) was classified
as sand at 1 site, gravel at 15 sites, cobble at 1 site, and bedrock at 1 site. Appendix B contains detailed
information about each of the 18 reference streams, including: photographs, longitudinal profile plots,
and cross-section plots.
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Figure 5-2. Representative stream in Ecoregion 67 (Site 12, Clear Creek).

Bankfull Channel Dimensions

The measured bankfull riffle cross-sectional areas ranged from 1.7 to 498 square feet (Table 5-2), with
the relationship between cross-sectional area (Ang) and drainage area (DA) shown in Figure 5-3.
Similarly, the bankfull channel riffle widths (W) and mean depths (dui) related to drainage area are
shown in Figures 5-4 and 5-5. Two methods were used to estimate bankfull discharge for the streams.
When available, the long-term USGS flow record was reviewed to determine the discharge associated
with the bankfull stage identified in the field. For the ungaged streams, the Manning equation was
applied using estimates for roughness (Manning’s n) based on the Cowan method (Arcement and
Schneider, 1989) (Table 5-3). The resulting bankfull discharge estimates are shown in relation to
drainage area in Figure 5-6. In addition to bankfull discharge, Table 5-3 contains estimates of the 100-
year discharge (USGS StreamStats, 2017) and estimates of average floodplain shear stress for the 100-
year discharge. The regression equations for the hydraulic geometry regional curves for the Ridge and
Valley of Tennessee are summarized as follows:

Ape = 18.8 DA™ 2=10.935
Wi = 16.2 DA™ R*=0.897
dpee = 1.16 DA R* = 0.886
Qur = 58.7 DA™ R*=10.883

This set of regional curves for bankfull channel dimensions provides a tool for verifying bankfull stage
in field surveys and for estimating dimensions in stream restoration projects in this region.
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Figure 5-3. Bankfull riffle cross-section area related to drainage area for 18 Ridge and Valley streams.
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Figure 5-4. Bankfull riffle width related to drainage area for 18 Ridge and Valley streams.
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Figure 5-6. Estimated bankfull discharge related to drainage area for 18 Ridge and Valley streams.

The following four EPA Level IV Ecoregions are found within the Ridge and Valley of Tennessee
(Figure 5-7):

67f: Southern Limestone/Dolomite Valleys and Low Rolling Hills

67g: Southern Shale Valleys

67h: Southern Sandstone Ridges
671 Southern Dissected Ridges and Knobs
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Figure 5-7. EPA Level IV Ecoregions within the Ridge and Valley of Tennessee (USEPA, 2013), with
reference stream sites marked.

Bedform Dimensions

Table 5-4 lists measured dimensions and slopes for bedform features (i.e., riffles, pools) for the
reference streams that contained these features. The mean riffle and pool lengths listed in Table 5-4
represent the means of the measured longitudinal lengths of all the riffles and pools existing in each
reference reach. These bedform lengths are shown in relation to drainage area in Figure 5-8. Pool and
riffle bedforms within the Ridge and Valley ecoregion generally do not correlate with drainage area,
suggesting that, for the selected streams, pool and riffle lengths are not dependent on drainage area.
These same values are shown in relation to bankfull channel width in Figure 5-9. These graphs
represent design tools that may be used to estimate ranges of bedform dimensions in restoration
projects. Designers should carefully consider the natural variability demonstrated in these datasets.
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Figure 5-8. Mean riffle and pool length related to drainage area for Ridge and Valley streams.
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Figure 5-9. Mean riffle and pool length related to bankfull channel width for Ridge and Valley streams.
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Table 5-4 lists the ratios of riffle and pool length to bankfull width for each stream. Riffle length
ratios ranged from 1.1 to 2.7, with a median of 1.2. Pool length ratios ranged from 1.4 to 2.7, with a
median of 1.8. Table 5-4 also lists the mean spacing of pools found in each reference stream and the
ratios of pool spacing to bankfull channel width. Values of pool spacing ratio ranged from 1.5 to 4.1,
with a median of 3.5. Pool spacing values are shown in relation to bankfull channel width in Figure

5-10.
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Figure 5-10. Mean pool spacing related to bankfull channel width for Ridge and Valley streams.

Bedform Slopes

Table 5-4 lists the mean measured riffle slopes and ratios of riffle slope to overall reach slope. The
values of riffle slope ratios ranged from 1.4 to 2.7, with a median of 2.5. The measured riffle slopes
and overall reach slopes are shown in relation to drainage area in Figure 5-11. These graphs represent
design tools that may be used to estimate ranges of bedform dimensions in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.
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Figure 5-11. Reach channel slope and mean riffle slope related to drainage area for Ridge and Valley
streams.

Pattern

Pattern measurements (i.e., meander lengths, belt widths, and radii of curvature) are reported in Table
5-5 for sites in unconfined valleys with sinuosity greater than 1.10. These measurements were collected
in the field for those sites with drainage area less than 10 square miles. Aerial photography was used
for sites with drainage area greater than 10 square miles. Reported measurements for these larger rivers
should be carefully evaluated, as anthropomorphic impacts to pattern (e.g., straightening, channel
realignment) have likely occurred.

For the sites with drainage area less than 10 square miles, meander length ratios (meander length

divided by bankfull width) range from 4.0 to 6.3, with a median of 4.8. Beltwidth ratios range from
1.4 to 2.0, with a median of 1.7. Radius of curvature ratios range from 1.2 to 1.8, with a median of 1.6.
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Table 5-1. Morphology Reference Stream Summary, Ridge and Valley Ecoregion.

EPA Drainage
Site Stream name Source/Location Latitude | Longitude | Level IV area
Ecoregion | (mile?)
1 Forks Creek (3) Forks of the River WMA | 35.937514 | -83.848191 67f 0.04
2 Tjams Creek Ijams Nature Center 35.956553 | -83.868685 67¢g 0.05
3 Forks Creek (2) Forks of the River WMA | 35.949691 | -83.853727 67f 0.29
4 UT White Creek Chuck Swan State Forest | 36.349005 | -83.899726 67f 0.33
5 Forks Creek (1) Forks of the River WMA | 35.936921 | -83.849549 67f 0.35
6 Big Ridge Creek Big Ridge State Park 36.246175 | -83.921839 67i 0.38
7 Big Spring Creek Chuck Swan State Forest | 36.303581 | -83.944898 67f 0.79
8 White Creek TDEC ECO67F13 36.348095 | -83.901602 67f 0.90
9 Mill Creek TDEC FECO67112 35.988330 | -84.288880 67i 1.10
10 Toll Creek Ijams Nature Center 35.952161 | -83.864656 67f 1.71
11 Forks Creek (4) Forks of the River WMA | 35.937082 | -83.848372 67f 1.84
12 Clear Creek (1) Chuck Swan State Forest | 36.322751 | -83.913806 67f 2.62
13 Clear Creek (2) TDEC ECO67F06 36.213589 | -84.059333 67f 2.77
14 Crockett Creek USGS Gage 3491544 36.379817 | -83.046554 67t 4.67
15 Beaver Creek USGS Gage 3535187 36.059269 | -83.972218 67t 36.4
16 Oostanaula Creek USGS Gage 3565500 35.327517 | -84.705082 67t 57.0
17 Big Limestone Creek USGS Gage 3466208 36.205938 | -82.650427 67t 79.0
18 Sewee Creek USGS Gage 3543500 35.577894 | -84.749564 67t 117
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Table 5-2. Morphology Dimensions for Reference Streams, Ridge and Valley Ecoregion.

Site Drainage | Channel scerc(t)isosr—] Bar}kfull Bz?elifﬂ vgie(;tt};l/ Entrenghment Sinuosity St.ream.
area slope aren width depth catio ratio classification
(mile?) (ft/fr) (ft?) (fv) (fo)
1 0.04 0.0071 4.4 7.6 0.6 13.1 10.9 1.06 C4
2 0.05 0.0085 1.7 8.0 0.2 373 1.6 1.02 B5c
3 0.29 0.0041 7.9 11.4 0.7 16.5 6.4 1.01 C4
4 0.33 0.0253 9.0 9.9 0.9 10.9 5.6 1.05 E4b
5 0.35 0.0121 19.1 15.5 1.2 12.6 2.3 1.05 C3
6 0.38 0.0119 8.8 11.0 0.8 13.7 5.3 1.10 C4
7 0.79 0.0331 7.3 8.4 0.9 9.6 2.5 1.02 E4b
8 0.90 0.0187 19.5 15.9 12 13.0 3.6 1.05 C4
9 1.10 0.0039 40.3 233 1.7 13.4 3.4 1.06 C4
10 1.71 0.0174 24.5 23.3 1.1 22.1 3.9 1.06 C4
11 1.84 0.0018 22.4 17.2 1.3 13.2 4.0 1.03 C4
12 2.62 0.0133 22.3 21.8 1.0 21.2 2.3 1.02 C4
13 2.77 0.0048 379 233 1.6 14.3 3.1 1.14 C4
14 4.67 0.0025 44.6 23.2 1.9 121 2.0 1.02 B4c
15 36.4 0.0010 220.9 58.9 3.8 15.7 3.7 1.32 C3
16 57.0 0.0015 344.9 73.3 4.7 15.6 3.0 1.28 C4
17 79.0 0.0023 431.5 131.7 33 40.2 1.4 1.21 Blc
18 117 0.0010 497.5 69.8 7.1 9.8 2.9 1.55 E4
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Table 5-3. Discharge Estimates for Reference Streams, Ridge and Valley Ecoregion.

Site Drainage Channel Qross— Manning’s B:;frllﬂl Bankfull 1.00—year f'}c?(?(?[]j;rn
area slope section area n velocity discharge discharge shear stress
(mile?) (ft/ft) (ft?) (ft/sec) (cfs) (cfs) (Ibs/ft?)

1 0.04 0.0071 4.4 0.045 1.75 7.7 46.7 0.3

2 0.05 0.0085 1.7 0.035 1.35 23 59.2 1.1

3 0.29 0.0041 7.9 0.045 1.53 12.0 175 0.4

4 0.33 0.0253 9.0 0.045 4.41 39.7 219 2.2

5 0.35 0.0121 19.1 0.048 3.55 67.9 209 1.7

6 0.38 0.0119 8.8 0.040 3.19 28.1 239 1.4

7 0.79 0.0331 7.3 0.050 4.32 31.6 410 6.9

8 0.90 0.0187 19.5 0.050 4.24 82.6 455 2.8

9 1.10 0.0039 40.3 0.035 3.51 141.3 510 0.8
10 1.71 0.0174 24.5 0.050 3.82 93.6 635 2.4
11 1.84 0.0018 22.4 0.045 1.51 33.8 689 0.6
12 2.62 0.0133 22.3 0.045 3.64 81.3 957 3.6
13 2.77 0.0048 37.9 0.048 2.71 103 992 1.5
14 4.67 0.0025 44.6 - 3.21 143 1280 1.4
15 36.4 0.0010 220.9 0.052 2.04 451 5390 0.8
16 57.0 0.0015 344.9 - 3.52 1215 7870 1.3
17 79.0 0.0023 431.5 - 5.92 2556 9070 2.1
18 117 0.0010 497.5 - 4.66 2317 14200 1.7

Note: Absence of Manning’s n in table indicates that bankfull discharge was derived from the long-
term flow record at a USGS gage station.
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Table 5-4. Stream Morphology Bedform Measurements for Reference Streams, Ridge and Valley

Ecoregion.
Mean riffle Mean pool Mean pool Mean riffle
Site | Drainage area | length [ratio to | length [ratio to | spacing [ratio to | slope [ratio to
bankfull width] | bankfull width|] | bankfull width] | channel slope]
(mile?) (ft [none]) (ft [none]) (ft [none]) (ft/ft [none])
4 0.33 26.4 [2.7] 14.4 [1.5] 34.0 [3.4] 0.0351 [1.4]
5 0.35 17.7 [1.1] 41.3 [2.7] 62.9 [4.1] 0.0331 [2.7]
6 0.38 13.5[1.2] 22.7 [2.1] 39.8 [3.0] 0.0268 [2.3]
12 2.62 25.2[1.2] 29.5 [1.4] 33.0 [1.5] 0.0353 [2.7]

Table 5-5. Stream Morphology Pattern Measurements for Reference Streams, Ridge and Valley

Ecoregion.
Mean meander | Mean beltwidth Mean radius of
Site | Drainage area | length [rati.o to [ratio to C[l; Zifli:)e
bankfull width] | bankfull width] bankfull width]
(mile?) (ft [none]) (ft [none]) (ft [none])
4 0.33 62 [6.3] 20 [2.0] 13 [1.3]
5 0.35 62 [4.0] 25 [1.6] 28 [1.8]
6 0.38 50 [4.5] 19 [1.7] 20 [1.8]
12 2.62 110 [5.0] 31 [1.4] 27 [1.2]
15* 36.4 526 [8.9] 299 [5.1] 167 [2.8]
16" 57.0 1031 [14.1] 664 [9.1] 203 [2.8]
17" 79.0 1575 [12.0] 837 [6.4] 577 [4.4]
18* 117 2729 [39.1] 1372 [19.7] 383 [5.5]

Note: * after site name indicates that pattern measurements were obtained from aerial photography
due to the size of the river. Anthropomorphic impacts to pattern (e.g., straightening, channel
realignment) have likely occurred within these larger rivers.
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VI. ECOREGIONS 68/69

Morphological Stream Design and Assessment Tools for the Southwestern
and Central Appalachians (Ecoregions 68/69) of Tennessee

Executive Summary

Reference stream morphology measurements represent tools that may be used to verify field bankfull
determinations and to estimate design ranges for channel morphology in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.

Based on field measurements from 22 reference streams with drainage areas ranging from 0.02 to 92
square miles, bankfull channel cross-section area, width, mean depth, and estimated discharge were
found to be strongly correlated to watershed drainage area. The regression hydraulic geometry regional
curve relationships are summarized below, with watershed drainage area (DA) in square miles, channel
bankfull area (Auk) in square feet, channel bankfull width (W) and mean depth (diw) in feet, and
bankfull discharge (Qui) in cubic feet per second:

Ape = 20.7 DA 2=10.975
Wi = 15.9 DA™ R*=0.961
dpke = 1.30 DA R*=0.873
Quis = 57.6 DA™ R>=0.918

Based on field measurements from selected reference streams with drainage areas ranging from 0.05
to 3.1 square miles, the riffle and pool lengths and pool spacing distances were found to be correlated
to watershed drainage area. Riffle slopes were generally independent of drainage area. The ratio of
riffle lengths to bankfull width ranged from 0.6 to 2.0, with a median of 1.1. Pool length ratios ranged
from 1.6 to 2.5, with a median of 2.0. Pool spacing ratios ranged from 2.5 to 4.1, with a median of 2.6.
The ratios of riffle slopes to channel slopes ranged from 0.9 to 5.3, with a median of 2.4.

Results of this study should be considered an initial database of reference stream morphology for this
region. Additional stream data should be added as more reference streams are identified and measured
during assessment and design projects. Stream assessment and restoration practitioners should
carefully consider the natural variability demonstrated in these data. Designers should not use this
information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.

Stream Morphology Measurements and Analysis

Stream morphology data were collected at 22 reference streams in the Southwestern Appalachians and
Central Appalachians ecoregions of Tennessee (EPA Level III Ecoregions 68 and 69, respectively),
with drainage areas ranging from 0.02 to 92 square miles (Figures 6-1, 6-2, and 6-3, Table 6-1). Three
of these streams were at United States Geological Survey (USGS) gage stations.
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Figure 6-1. EPA Level III Ecoregions of Tennessee (USEPA, 2013).

Reference stream sites were selected based on the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision

2. Channels had freely-formed meander patterns and discernable bedform features including
riffles and pools

3. Streambanks and floodplains were well-vegetated with little evidence of erosion

4. Upstream watersheds were rural with mostly forest and agricultural land uses

5. Reference reaches were stable and unconfined for a longitudinal length of at least 20 times
bankfull width

Reference streams were surveyed using total station and laser level survey equipment to measure
longitudinal profiles and riffle cross-sections. Streams were classified using the Rosgen stream
classification system (Rosgen, 1994). The study included 1 A, 4 B, 6 C, 10 E, and 1 F Rosgen type
stteams based on the measured entrenchment ratios, width/depth ratios, and slopes listed in Table 6-
2. The entrenchment ratios, calculated as the width of the floodprone area divided by the bankfull
channel width, ranged from 1.3 for the narrow-valley A, B, and F streams to greater than 5 for some
of the alluvial C and E streams. Width/depth ratios, calculated as the bankfull riffle channel width
divided by the mean riffle bankfull depth, ranged from less than 10 for the E streams to greater than
20 for some of the wide and shallow B and C streams. Reach channel slopes, measured using water
sutface elevation differences from the first riffle to the last riffle surveyed, ranged from 0.0006 ft/ft
for the largest river to 0.1420 ft/ft for the smallest, steepest stream channel.

The streambed substrate was characterized through pebble counts and observations of dominant
channel material. Of the 22 reference streams, the median streambed particle size (Dso) was classified

as sand at 6 sites, gravel at 9 sites, cobble at 6 sites, and boulder at 1 site.

Appendix C contains detailed information about each of the 22 reference streams, including:
photographs, longitudinal profile plots, and cross-section plots.
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Figure 6-2. Representative stream in Ecoregion 68 (Site 7, UT Slave Falls).

Figure 6-3. Representative stream in Ecoregion 69 (Site 17, New River).

Bankfull Channel Dimensions

The measured bankfull riffle cross-sectional areas ranged from 2.8 to 835 square feet (Table 6-2), with
the relationship between cross-sectional area (Ank) and drainage area (DA) shown in Figure 6-4.
Similarly, the bankfull channel riffle widths (W) and mean depths (dui) related to drainage area are
shown in Figures 6-5 and 6-6. Two methods were used to estimate bankfull discharge for the streams.
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When available, the long-term USGS flow record was reviewed to determine the discharge associated
with the bankfull stage identified in the field. For the ungaged streams, the Manning equation was
applied using estimates for roughness (Manning’s n) based on the Cowan method (Arcement and
Schneider, 1989) (Table 6-3). The resulting bankfull discharge estimates are shown in relation to
drainage area in Figure 6-7. In addition to bankfull discharge, Table 6-3 contains estimates of the 100-
year discharge (USGS StreamStats, 2017) and estimates of average floodplain shear stress for the 100-
year discharge. The regression equations for the hydraulic geometry regional curves for the
Southwestern and Central Appalachians of Tennessee are summarized as follows:

Ay = 20.7 DAY 2=10.975
Wi = 15.9 DA™ R*=0.961
dpee = 1.30 DA R*=0.873
Quir = 57.6 DA™ R>=10.918

This set of regional curves for bankfull channel dimensions provides a tool for verifying bankfull stage
in field surveys and for estimating dimensions in stream restoration projects in this region of
Tennessee.
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Figure 6-4. Bankfull riffle cross-section area related to drainage area for 22 Southwestern and Central
Appalachians streams.
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Figure 6-5. Bankfull riffle width related to drainage area for 22 Southwestern and Central Appalachians
streams.
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Figure 6-6. Bankfull riffle mean depth related to drainage area for 22 Southwestern and Central
Appalachians streams.
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Figure 6-7. Estimated bankfull discharge related to drainage area for 22 Southwestern and Central
Appalachians streams.

The following five EPA Level IV Ecoregions are found within the Southwestern and Central
Appalachians of Tennessee (Figure 6-8):

682: Cumberland Plateau

68b: Sequatchie Valley

68c: Plateau Escarpment

69d: Dissected Appalachian Plateau

69e: Cumberland Mountain Thrust Block
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Figure 6-8. EPA Level IV Ecoregions within the Southwestern and Central Appalachians of
Tennessee (USEPA, 2013), with reference stream sites marked.

Bedform Dimensions

Table 6-4 lists measured dimensions and slopes for bedform features (i.e., riffles, pools) for the
reference streams that contained these features. The mean riffle and pool lengths listed in Table 6-4
represent the means of the measured longitudinal lengths of all the riffles and pools existing in each
reference reach. These bedform lengths are shown in relation to drainage area in Figure 6-9. These
same values are shown in relation to bankfull channel width in Figure 6-10. These graphs represent
design tools that may be used to estimate ranges of bedform dimensions in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.
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Figure 6-9. Mean riffle and pool length related to drainage area for Southwestern and Central

Appalachians streams.
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Figure 6-10. Mean riffle and pool length related to bankfull channel width for Southwestern and
Central Appalachians streams.

Table 6-4 lists the ratios of riffle and pool length to bankfull width for each stream. Riffle length ratios
ranged from 0.6 to 2.0, with a median of 1.1. Pool length ratios ranged from 1.6 to 2.5, with a median
of 2.0. Table 6-4 also lists the mean spacing of pools found in each reference stream and the ratios of
pool spacing to bankfull channel width. Values of pool spacing ratio ranged from 2.5 to 4.1, with a
median of 2.6. Pool spacing values are shown in relation to bankfull channel width in Figure 6-11.
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Figure 6-11. Mean pool spacing related to bankfull channel width for Southwestern and Central
Appalachians streams.

Bedform Slopes

Table 6-4 lists the mean measured riffle slopes and ratios of riffle slope to overall reach slope. The
values of riffle slope ratios ranged from 0.9 to 5.3, with a median of 2.4. The measured riffle slopes
and overall reach slopes are shown in relation to drainage area in Figure 6-12. These graphs represent
design tools that may be used to estimate ranges of bedform dimensions in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.
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Figure 6-12. Reach channel slope and mean riffle slope related to drainage area for Southwestern and

Central Appalachians streams.
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Pattern

Pattern measurements (i.e., meander lengths, belt widths, and radii of curvature) are reported in Table
6-5 for sites in unconfined valleys with sinuosity greater than 1.10. These measurements were collected
in the field for those sites with drainage area less than 8 square miles. Aerial photography was used
for sites with drainage area greater than 8 square miles. Reported measurements for these larger rivers
should be carefully evaluated, as anthropomorphic impacts to pattern (e.g., straightening, channel
realignment) have likely occurred.

For the sites with drainage area less than 8 square miles, meander length ratios (meander length divided

by bankfull width) range from 3.9 to 5.9, with a median of 4.3. Beltwidth ratios range from 1.7 to 3.8,
with a median of 2.3. Radius of curvature ratios range from 1.5 to 2.7, with a median of 1.6.
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Table 6-1. Morphology Reference Stream Summary, Southwestern and Central Appalachians

Ecoregions.
EPA Drainage
Site Stream name Source/Location Latitude Longitude Level IV area
Ecoregion | (mile?)
1 UT1 New River TDEC FECO69DO01 36.120713 | -84.432341 69d 0.02
2 UT Groom Branch Big South Fork NRRA 36.450189 | -84.708111 68a 0.05
3 UT2 New River Frozen Head State Park 36.121060 | -84.430431 69d 0.06
4 UT West Fork Coyte Branch Big South Fork NRRA 36.463306 | -84.714556 68a 0.08
5 UT Weaver Branch Cumberland County 35.934432 | -84.859921 68a 0.09
6 UT Bee Ridge Creek Catoosa WMA 36.075083 | -84.931611 68a 0.11
7 UT Slave Falls Big South Fork NRRA 36.531368 | -84.769519 68c¢ 0.29
8 Underwood Branch Catoosa WMA 36.079056 | -84.911972 68a 0.34
9 West Fork Coyte Branch Big South Fork NRRA 36.463139 | -84.714583 68a 0.43
10 Coon Creek Fall Creek Falls State Park | 35.666057 | -85.356841 68c¢ 0.50
11 Weaver Branch Cumberland County 35.936126 | -84.857636 68a 0.51
12 Flatrock Branch Frozen Head State Park 36.123561 | -84.424819 69d 0.71
13 Bandy Creek Big South Fork NRRA 36.489056 | -84.710028 68a 0.76
14 Black House Branch Big South Fork NRRA 36.515389 | -84.716944 68¢ 2.05
15 Flat Fork Frozen Head State Park 36.136792 | -84.487200 69d 2.37
16 Rockhouse Creek Fall Creek Falls State Park | 35.663490 | -85.346584 68a 3.11
17 New River Frozen Head State Patk 36.125320 | -84.420904 69d 4.15
18 Basses Creck USGS Gage 3538970 35.850888 | -85.055245 68a 8.07
19 Laurel Fork Big South Fork NRRA 36.513783 | -84.715431 68¢ 12.7
20 Otter Creek Catoosa WMA 36.053528 | -84.856222 68a 16.9
21 North Chickamauga Creek USGS Gage 3566525 35.237027 | -85.234943 68¢ 60.6
22 Obed River USGS Gage 3538830 36.061667 | -84.961389 68a 91.8
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Table 6-2. Morphology Dimensions for Reference Streams, Southwestern and Central Appalachians
Ecoregions.

Site Drainage | Channel Sirc%s;—l Bar'lkfull Bra;if:llﬂ \Z;itt};/ Entrenghment Sinuosity St.rearn'
area slope aten width depth catio ratio classification
(mile?) (ft/fr) (ft?) (fo) (ft)

1 0.02 0.1420 2.8 4.9 0.6 8.5 1.4 1.01 Ada+t
2 0.05 0.0051 2.2 5.1 0.4 12.0 5.2 1.07 E5
3 0.06 0.0928 7.4 7.3 1.0 7.3 4.7 1.02 E4a
4 0.08 0.0071 3.2 5.7 0.6 10.4 5.2 1.28 E5
5 0.09 0.0108 5.0 8.7 0.6 15.5 33 1.32 C4
6 0.11 0.0050 3.7 7.7 0.5 16.4 4.9 1.10 C5
7 0.29 0.0038 8.3 9.7 0.9 11.3 0.6 1.03 E5
8 0.34 0.0282 14.4 11.6 12 9.4 2.8 1.01 E3b
9 0.43 0.0040 9.6 9.8 1.0 10.0 4.8 1.14 E5
10 0.50 0.0272 12.5 12.8 1.0 13.2 2.0 1.04 B3
11 0.51 0.0067 11.4 10.8 1.1 10.4 1.5 1.10 B4c
12 0.71 0.0262 11.5 11.6 1.0 11.7 3.1 1.06 E4b
13 0.76 0.0018 18.4 11.8 1.6 7.5 3.5 1.20 E5
14 2.05 0.0044 35.0 233 1.5 15.9 5.2 1.78 C4
15 2.37 0.0165 29.3 28.1 1.0 27.0 1.3 1.05 B3c
16 311 0.0124 49.3 23.5 2.1 11.4 6.9 1.02 E3b
17 4.15 0.0080 96.8 36.0 2.7 13.4 5.2 1.02 C4
18 8.07 0.0012 101.2 26.0 3.9 6.7 6.4 1.10 E4
19 12.7 0.0047 150.5 43.6 34 12.6 2.6 1.02 C4
20 16.9 0.0065 117.5 53.0 2.2 23.9 2.9 1.01 C3
21 60.6 0.0311 432.9 93.3 4.6 20.1 1.4 1.02 B2
22 91.8 0.0006 835.4 107.8 7.8 13.9 1.8 1.12 F3
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Table 6-3. Discharge Estimates for Reference Streams, Southwestern and Central Appalachians

Ecoregions.
Site Drainage Channel Qross— Manning’s Bff;iﬂl Bankfull 1.00—year ;(?Séﬁ;rn
area slope section area n velocity discharge discharge shear stress
(mile?) (ft/ft) (ft?) (ft/sec) (cfs) (cfs) (bs/ft?)
1 0.02 0.1420 2.8 0.040 8.33 233 42.5 9.3
2 0.05 0.0051 2.2 0.045 1.21 2.7 75.8 0.6
3 0.06 0.0928 7.4 0.040 9.72 71.9 133 53
4 0.08 0.0071 3.2 0.052 1.45 4.6 139 1.2
5 0.09 0.0108 5.0 0.047 2.07 10.3 109 1.4
6 0.11 0.0050 3.7 0.040 1.48 5.4 104 0.6
7 0.29 0.0038 8.3 0.045 1.65 13.8 330 0.7
8 0.34 0.0282 14.4 0.058 4.37 63.0 235 3.3
9 0.43 0.0040 9.6 0.048 1.71 16.4 447 1.1
10 0.50 0.0272 12.5 0.060 3.64 45.3 315 4.6
11 0.51 0.0067 11.4 0.041 2.73 311 352 2.5
12 0.71 0.0262 11.5 0.045 4.78 55.0 929 7.1
13 0.76 0.0018 18.4 0.059 1.24 22.7 036 0.9
14 2.05 0.0044 35.0 0.048 2.48 86.7 1490 1.9
15 2.37 0.0165 29.3 0.050 3.75 110 1100 5.5
16 3.11 0.0124 49.3 0.060 4.05 199 1190 1.9
17 4.15 0.0080 96.8 0.040 5.84 566 2990 2.3
18 8.07 0.0012 101.2 0.040 2.68 271 2090 0.5
19 12.7 0.0047 150.5 0.038 5.55 836 5030 2.9
20 16.9 0.0065 117.5 0.050 3.86 454 3650 2.5
21 60.6 0.0311 432.9 - 3.70 1600 11300 15.9
22 91.8 0.0006 835.4 0.043 3.03 2534 12300 0.9

Note: Absence of Manning’s n in table indicates that bankfull discharge was derived from the long-
term flow record at a USGS gage station.
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Table 6-4. Stream Morphology Bedform Measurements for Reference Streams, Southwestern and

Central Appalachians Ecoregions.

Mean riffle Mean pool Mean pool Mean riffle

Site | Drainage area | length [ratio to | length [ratio to | spacing [ratio to | slope [ratio to

bankfull width] | bankfull width|] | bankfull width] | channel slope]

(mile?) (ft [none]) (ft [none]) (ft [none]) (ft/ft [none])
2 0.05 10.3 [2.0] 11.52.2] 13.3 [2.0] 0.0115 [2.3]
5 0.09 9.5 [1.1] 16.0 [1.8] 23.1 [2.0] 0.0266 [2.5]
6 0.11 5.9 [0.8] 12.5 [1.0] 19.2 [2.5] 0.0212 [4.2]
11 0.51 15.2 [1.4] 27.0 [2.5] 44.8 [4.1] 0.0129 [1.9]
14 2.05 14.2 10.6] 48.3 [2.1] 67.1 [2.9] 0.0235 [5.3]
16 3.11 27.4[1.2] 43.2 [1.8] 59.8 [2.5] 0.0115 [0.9]

Table 6-5. Stream Morphology Pattern Measurements for Reference Streams, Southwestern and

Central Appalachians Ecoregions.

Mean meander | Mean beltwidth Mean radius of
Site | Drainage area | length [rati.o to [ratio to CE; Zifli:)e
bankfull width] | bankfull width] bankfull width]
(mile?) (ft [none]) (ft [none]) (ft [none])
5 0.09 37 [4.2] 21 [2.4] 13 [1.5]
6 0.11 30 [3.9] 13 [1.7] 12 [1.6]
9 0.43 49 [5.0] 23 [2.3] 18 [1.8]
11 0.51 64 [5.9] 24 2.2 29 [2.7]
14 2.05 100 [4.3] 88 [3.8] 36 [1.5]
18 8.07 933 [35.9] 306 [11.8] 366 [14.1]
22 91.8 2618 [24.3] 522 [4.8] 855 [7.9]

Note: * after site name indicates that pattern measurements were obtained from aerial photography
due to the size of the river. Anthropomorphic impacts to pattern (e.g., straightening, channel
realignment) have likely occurred within these larger rivers.
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VII. ECOREGION 71

Morphological Stream Design and Assessment Tools for the Interior Plateau
(Ecoregion 71) of Tennessee

Executive Summary

Reference stream morphology measurements represent tools that may be used to verify field bankfull
determinations and to estimate design ranges for channel morphology in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.

Based on field measurements from 36 reference streams with drainage areas ranging from 0.02 to 107
square miles, bankfull channel cross-section area, width, mean depth, and estimated discharge were
found to be strongly correlated to watershed drainage area. The regression hydraulic geometry regional
curve relationships are summarized below, with watershed drainage area (DA) in square miles, channel
bankfull area (Auk) in square feet, channel bankfull width (W) and mean depth (diw) in feet, and
bankfull discharge (Qui) in cubic feet per second:

A = 24.6 DA "9%® 2=10.976
Wi = 19.8 DA™ R* = 0.934
dpee = 1.25 DA™Y R*=0.931
Qus=91.2DA "  R*=0.925

Based on field measurements from selected reference streams with drainage areas ranging from 0.03
to 2.3 square miles, the riffle and pool lengths, pool spacing distances, and slopes of the riffles and
channels were found to be correlated to watershed drainage area. The ratio of riffle lengths to bankfull
width ranged from 0.7 to 3.5, with a median of 1.4. Pool length ratios ranged from 0.8 to 6.2, with a
median of 1.7. Pool spacing ratios ranged from 1.8 to 9.0, with a median of 3.6. The ratios of riffle
slopes to channel slopes ranged from 0.8 to 3.9, with a median of 2.1.

Results of this study should be considered an initial database of reference stream morphology for this
region. Additional stream data should be added as more reference streams are identified and measured
during assessment and design projects. Stream assessment and restoration practitioners should
carefully consider the natural variability demonstrated in these data. Designers should not use this
information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.

Stream Morphology Measurements and Analysis

Stream morphology data were collected at 36 reference streams in Interior Plateau ecoregion of
Tennessee (EPA Level III Ecoregion 71), with drainage areas ranging from 0.02 to 107 square miles
(Figures 7-1 and 7-2, Table 7-1). Twelve of these streams were at United States Geological Survey
(USGS) gage stations.
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Figure 7-1. EPA Level III Ecoregions of Tennessee (USEPA, 2013).

Reference stream sites were selected based on the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision

2. Channels had freely-formed meander patterns and discernable bedform features including
riffles and pools

3. Streambanks and floodplains were well-vegetated with little evidence of erosion

4. Upstream watersheds were rural with mostly forest and agricultural land uses

5. Reference reaches were stable and unconfined for a longitudinal length of at least 20 times
bankfull width

Reference streams were surveyed using total station and laser level survey equipment to measure
longitudinal profiles and riffle cross-sections. Streams were classified using the Rosgen stream
classification system (Rosgen, 1994). The study included 6 B, 21 C, 7 E, and 2 F Rosgen type streams
based on the measured entrenchment ratios, width/depth ratios, and slopes listed in Table 7-2. The
entrenchment ratios, calculated as the width of the floodprone area divided by the bankfull channel
width, ranged from just over 1 for the narrow-valley B and F streams to greater than 6 for some of
the alluvial C and E streams. Width/depth ratios, calculated as the bankfull riffle channel width divided
by the mean riffle bankfull depth, ranged from less than 10 for the E streams to greater than 20 for
the wide and shallow C streams. Reach channel slopes, measured using water surface elevation
differences from the first riffle to the last riffle surveyed, ranged from 0.0014 ft/ft for the larger rivers
to 0.0814 ft/ft for the steepest stream channel.

The streambed substrate was characterized through pebble counts and observations of dominant
channel material. Of the 36 reference streams, the median streambed particle size (Dso) was classified

as gravel at 23 sites, cobble at 6 sites, and bedrock at 7 sites.

Appendix D contains detailed information about each of the 36 reference streams, including:
photographs, longitudinal profile plots, and cross-section plots.
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Figure 7-2. Representative stream in Ecoregion 71 (Site 13, UT1 Woodhaven Lake).

Bankfull Channel Dimensions

The measured bankfull riffle cross-sectional areas ranged from 0.8 to 675 square feet (Table 7-2), with
the relationship between cross-sectional area (An) and drainage area (DA) shown in Figure 7-3.
Similarly, the bankfull channel riffle widths (W) and mean depths (dui) related to drainage area are
shown in Figures 7-4 and 7-5. Two methods were used to estimate bankfull discharge for the streams.
When available, the long-term USGS flow record was reviewed to determine the discharge associated
with the bankfull stage identified in the field. For the ungaged streams, the Manning equation was
applied using estimates for roughness (Manning’s n) based on the Cowan method (Arcement and
Schneider, 1989) (Table 7-3). The resulting bankfull discharge estimates are shown in relation to
drainage area in Figure 7-6. In addition to bankfull discharge, Table 7-3 contains estimates of the 100-
year discharge (USGS StreamStats, 2017) and estimates of average floodplain shear stress for the 100-
year discharge. The regression equations for the hydraulic geometry regional curves for the Interior
Plateau Tennessee are summarized as follows (Note: sites with DA less than 0.10 square miles were
excluded from the following regression equations, due to high variability in channel dimensions):

Ay = 24.6 DA "% R*=10.976
Wi = 19.8 DA™ R*=0.934
dpis = 1.25 DA™Y R?=0.931
Quir = 91.2 DA %7 2=10.925

This set of regional curves for bankfull channel dimensions provides a tool for verifying bankfull stage
in field surveys and for estimating dimensions in stream restoration projects in this region of
Tennessee.
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Figure 7-3. Bankfull riffle cross-section area related to drainage area for 36 Interior Plateau streams.

—
1001

—
-
-

Bankcbull width (Feef)

1.0

0. 0.10 1.00 1000 100.00

Dirainage Area (zquare miles

Figure 7-4. Bankfull riffle width related to drainage area for 36 Interior Plateau streams.
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Figure 7-5. Bankfull riffle mean depth related to drainage area for 36 Interior Plateau streams.

T 00N

1000

100

10

Bankfull discharge (cks)

0. 0.10 1.00 10.00 100.00

Drainage Area (square miles

Figure 7-6. Estimated bankfull discharge related to drainage area for 36 Interior Plateau streams.

The following five EPA Level IV Ecoregions are found within the Interior Plateau of Tennessee
(Figure 7-7):

7le: Western Pennyroyal Karst

71f: Western Highland Rim

71g: Eastern Highland Rim

71h: Outer Nashville Basin
71i: Inner Nashville Basin
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Figure 7-7. EPA Level IV Ecoregions within the Interior Plateau of Tennessee (USEPA, 2013), with
reference stream sites marked.

Study sites were located within EPA Level IV Ecoregions 71f, 71g, 71h, and 71i. Figure 7-8 shows the
regional curve for channel cross-section area, with data symbols corresponding to the appropriate
EPA Level IV ecoregion. There was very little difference in cross-section dimensions among EPA
Level IV ecoregions, suggesting that the composite regional curves for the Interior Plateau (Figures
7-3 through 7-6) could be applied throughout Ecoregion 71.
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Figure 7-8. Bankfull riffle cross-section area related to drainage area for 36 Interior Plateau streams,
with different symbols for each EPA Level IV Ecoregion.

Bedform Dimensions

Table 7-4 lists measured dimensions and slopes for bedform features (i.e., riffles, pools) for the
reference streams that contained these features. The mean riffle and pool lengths listed in Table 7-4
represent the means of the measured longitudinal lengths of all the riffles and pools existing in each
reference reach. These bedform lengths are shown in relation to drainage area in Figure 7-9. The
regression lines are not parallel for pool and riffle bedforms, indicating that, as drainage area increases,
the rate of change in pool lengths is greater than that for riffle lengths. These same values are shown
in relation to bankfull channel width in Figure 7-10. The power function exponents shown on these
figures indicate the degree of non-linearity in these relationships. These graphs represent design tools
that may be used to estimate ranges of bedform dimensions in restoration projects. Designers should
carefully consider the natural variability demonstrated in these datasets.

69



100,00
— o
Poollength = 38.83 DA%4™
R2= 0544 &

= L

= .

£ 1000 :

= & Riffle length = 2027 [DADS
= o R*=0.336

1.00
0. .10 1.00 1000
Drainage Area (zquare miles

Figure 7-9. Mean riffle and pool length related to drainage area for Interior Plateau streams.
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Figure 7-10. Mean riffle and pool length related to bankfull channel width for Interior Plateau streams.
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Table 7-4 lists the ratios of riffle and pool length to bankfull width for each stream. Riffle length ratios
ranged from 0.7 to 3.5, with a median of 1.4. Pool length ratios ranged from 0.8 to 6.2, with a median
of 1.7. Table 7-4 also lists the mean spacing of pools found in each reference stream and the ratios of
pool spacing to bankfull channel width. Values of pool spacing ratio ranged from 1.8 to 9.0, with a
median of 3.6. Most pool spacing ratios were between 3 and 5 times riffle bankfull width, regardless
of channel slope. Pool spacing values are shown in relation to bankfull channel width in Figure 7-11.
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Figure 7-11. Mean pool spacing related to bankfull channel width for Interior Plateau streams.

Bedform Slopes

Table 7-4 lists the mean measured riffle slopes and ratios of riffle slope to overall reach slope. The
values of riffle slope ratios ranged from 0.8 to 3.9, with a median of 2.1. The measured riffle slopes
and overall reach slopes are shown in relation to drainage area in Figure 7-12. The regression lines are
not parallel for the two slopes, indicating that smaller, steeper channels contain riffles with slopes
approximating the overall channel slope. In the larger, flatter streams, the riffle slopes are generally 2
to 4 times as steep as the overall channel slope. These graphs represent design tools that may be used
to estimate ranges of bedform dimensions in restoration projects. Designers should carefully consider
the natural variability demonstrated in these datasets.
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Figure 7-12. Reach channel slope and mean riffle slope related to drainage area for Interior Plateau
streams.

Pattern

Pattern measurements (i.e., meander lengths, belt widths, and radii of curvature) are reported in Table
7-5 for sites in unconfined valleys with sinuosity greater than 1.10. These measurements were collected
in the field for those sites with drainage area less than 10 square miles. Aerial photography was used
for sites with drainage area greater than 10 square miles. Reported measurements for these larger rivers
should be carefully evaluated, as anthropomorphic impacts to pattern (e.g., straightening, channel
realignment) have likely occurred.

For the sites with drainage area less than 10 square miles, meander length ratios (meander length
divided by bankfull width) ranged from 3.1 to 10.0, with a median of 6.9. Beltwidth ratios ranged from
1.7 to 3.4, with a median of 2.7. Radius of curvature ratios ranged from 1.5 to 4.2, with a median of
2.5.
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Table 7-1. Morphology Reference Stream Summary, Interior Plateau Ecoregion.

EPA Drainage
Site Stream name Source/Location Latitude | Longitude | Level IV area
Ecoregion | (mile?)
1 UTO6 Little Swan Creek Natchez Trace Parkway 35.522566 | -87.451521 71f 0.02
2 UT2 Little Swan Creek Natchez Trace Parkway 35.519570 | -87.456770 71f 0.03
3 UT3 Little Swan Creek Natchez Trace Parkway 35.512135 | -87.455704 71f 0.04
4 UT UT2 Woodhaven Lake Montgomery Bell State Park | 36.073430 | -87.283140 71f 0.04
5 UT Little Buffalo River Laurel Hill WMA 35.352084 | -87.505361 71f 0.05
6 UT?7 Little Swan Creek Natchez Trace Parkway 35.517061 | -87.456661 71f 0.05
7 UTS5 Little Swan Creek Natchez Trace Parkway 35.525536 | -87.457892 71f 0.06
8 UT#4 Little Swan Creek Natchez Trace Parkway 35.513963 | -87.455846 71f 0.06
9 UT UT1 Woodhaven Lake Montgomery Bell State Park | 36.076054 | -87.275324 71f 0.10
10 Ham Branch Laurel Hill WMA 35.356584 | -87.512692 71f 0.22
11 UT2 Bryans Fork Standing Stone State Park | 36.456187 | -85.420767 T1g 0.23
12 UT1 Bryans Fork Standing Stone State Park | 36.458705 | -85.426768 T1g 0.24
13 UT1 Woodhaven Lake Montgomery Bell State Park | 36.076194 | -87.275732 71f 0.27
14 UT Morgan Creek Standing Stone State Park | 36.449308 | -85.392042 T1g 0.32
15 East Fork Hurricane Creek TDEC FECO71104 36.055688 | -86.277492 711 0.36
16 UT2 Woodhaven Lake Montgomery Bell State Park | 36.073827 | -87.283168 71f 0.44
17 | UT Little Matrowbone Creek TDEC FECO71F04 36.272148 | -86.902682 71f 0.66
18 UT3 Woodhaven Lake Montgomery Bell State Park | 36.081146 | -87.294231 71f 0.66
19 UT1 Little Swan Creek Natchez Trace Parkway 35.527900 | -87.456635 71f 1.18
20 Weaver Branch Laurel Hill WMA 35.355438 | -87.502046 71f 1.44
21 West Fork Brown Creek USGS Gage 3431100 36.093543 | -86.793250 71h 1.51
22 Will Hall Creek Montgomery Bell State Park | 36.071609 | -87.294206 71f 2.34
23 Bryans Fork Standing Stone State Park | 36.457484 | -85.425834 T1g 2.53
24 Mansker Creek USGS Gage 3426387 36.355880 | -86.724127 71h 4.97
25 Dry Creek USGS Gage 3426470 36.284345 | -86.705335 71h 7.64
26 Little Swan Creek TDEC ECO71F28 35.529466 | -87.453971 71f 8.82
27 Sevenmile Creek USGS Gage 3431040 36.072007 | -86.733542 71h 12.2
28 Little Buffalo River Laurel Hill WMA 35.352696 | -87.503928 71f 13.2
29 Whites Creek USGS Gage 3431530 36.273604 | -86.817171 71h 13.8
30 Salt Lick Creek USGS Gage 3312259 36.551887 | -85.857300 T1g 14.5
31 Richland Creek USGS Gage 3431700 36.144459 | -86.852688 71h 24.3
32 Wartrace Creek USGS Gage 3597590 35.526917 | -86.340099 71h 35.7
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33 Bradley Creek USGS Gage 3578500 35.356352 | -85.978926 T1g 413
34 Whites Creek USGS Gage 3431599 36.216224 | -86.819321 71h 51.3
35 Fountain Creek USGS Gage 3599450 35.518370 | -86.942251 71h 74.0
36 Duck River USGS Gage 3596000 35.471141 | -86.121514 71h 107

74




Table 7-2. Morphology Dimensions for Reference Streams, Interior Plateau Ecoregion.

Site Drainage | Channel scerc(t)isosr—] Bar}kfull Bz?elifﬂ vgie(;tt};l/ Entrenghment Sinuosity St.ream.
area slope aren width depth catio ratio classification
(mile?) (ft/fr) (ft?) (fv) (fo)
1 0.02 0.0814 0.8 3.0 0.3 11.8 4.9 1.05 C4a
2 0.03 0.0597 1.7 6.4 0.3 23.8 2.8 1.06 C4a
3 0.04 0.0440 2.6 8.6 0.3 27.8 4.3 1.03 C4a
4 0.04 0.0108 2.3 4.2 0.5 7.8 13.1 1.05 E4
5 0.05 0.0419 3.0 5.5 0.5 10.1 3.7 1.02 Ed4a
6 0.05 0.0623 1.4 5.5 0.3 223 4.4 1.08 C4a
7 0.06 0.0406 3.8 4.9 0.8 6.2 2.7 1.13 E4a
8 0.06 0.0714 1.7 5.7 0.3 19.0 2.3 1.01 B4a
9 0.10 0.0310 4.9 7.3 0.7 11.3 4.2 1.02 E4b
10 0.22 0.0166 10.3 12.0 0.9 14.0 4.2 1.03 C4
11 0.23 0.0455 121 16.3 0.7 21.9 1.6 1.03 B3a
12 0.24 0.0339 10.6 13.9 0.8 18.6 2.3 1.06 C3b
13 0.27 0.0117 13.9 12.8 1.1 11.8 2.6 1.46 E4
14 0.32 0.0260 11.0 11.0 1.0 11.0 1.7 1.03 B3
15 0.36 0.0147 11.6 12.7 0.9 13.8 5.9 1.04 C4
16 0.44 0.0070 10.0 10.3 1.0 10.7 3.1 1.15 E4
17 0.66 0.0084 19.6 24.5 0.8 30.7 1.4 1.02 B4c
18 0.66 0.0086 20.3 17.7 1.1 15.5 5.0 1.27 C4
19 1.18 0.0090 42.2 25.8 1.6 15.8 3.7 1.02 C4
20 1.44 0.0090 213 17.4 1.2 14.3 6.3 1.12 C4
21 1.51 0.0178 27.2 20.0 1.4 14.8 1.7 1.09 B3c
22 2.34 0.0079 33.2 23.8 1.4 17.0 4.0 1.37 C4
23 2.53 0.0046 50.1 28.4 1.8 16.1 5.1 1.05 C4
24 4.97 0.0056 58.9 38.0 1.5 24.6 1.2 1.05 F1
25 7.64 0.0073 126.1 50.5 2.5 20.2 2.4 1.05 C1
26 8.82 0.0055 113.3 48.1 2.4 20.4 3.1 1.30 C4
27 12.2 0.0039 94.3 36.7 2.6 14.3 3.1 1.03 C1
28 13.2 0.0072 155.5 54.9 2.8 19.4 35 1.02 C4
29 13.8 0.0031 102.4 36.0 2.8 12.6 1.2 1.02 F1
30 14.5 0.0024 118.7 62.3 1.9 32.7 2.4 1.25 C1
31 24.3 0.0074 2155 66.8 3.2 20.7 35 1.06 C4
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32 35.7 0.0030 3114 65.0 4.8 13.6 3.7 1.14 C1
33 413 0.0014 260.0 78.6 3.3 23.8 2.4 1.15 C4
34 51.3 0.0022 305.1 70.4 43 16.3 1.5 1.04 Blc
35 74.0 0.0022 472.0 72.6 6.5 11.2 2.2 1.55 E3
36 107 0.0014 675.1 114.2 5.9 19.3 5.6 1.78 C3
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Table 7-3. Discharge Estimates for Reference Streams, Interior Plateau Ecoregion.

Site Drainage Channel Qross— Manning’s B:;frllﬂl Bankfull 1.00—year f'}c?(?(?[]j;rn
area slope section area n velocity discharge discharge shear stress
(mile?) (ft/ft) (ft?) (ft/sec) (cfs) (cfs) (Ibs/ft?)
1 0.02 0.0814 0.8 0.047 3.33 2.7 58.7 5.09
2 0.03 0.0597 1.7 0.042 3.35 5.5 721 4.28
3 0.04 0.0440 2.6 0.047 2.86 7.4 75.7 217
4 0.04 0.0108 23 0.037 2.42 5.6 258 1.36
5 0.05 0.0419 3.0 0.042 4.32 13.0 97.5 3.45
6 0.05 0.0623 1.4 0.042 3.35 4.7 117 5.01
7 0.06 0.0406 3.8 0.042 5.01 19.0 112 5.26
8 0.06 0.0714 1.7 0.042 3.89 6.4 116 7.40
9 0.10 0.0310 4.9 0.047 3.77 18.3 147 2.84
10 0.22 0.0166 10.3 0.047 3.35 34.5 271 1.96
11 0.23 0.0455 12.1 0.045 5.47 66.1 353 6.92
12 0.24 0.0339 10.6 0.045 4.74 50.3 352 5.04
13 0.27 0.0117 13.9 0.054 2.83 39.3 325 2.78
14 0.32 0.0260 11.0 0.045 4.76 52.3 443 6.46
15 0.36 0.0147 11.6 0.042 3.70 43.0 445 1.91
16 0.44 0.0070 10.0 0.045 2.41 23.9 469 2.14
17 0.66 0.0084 19.6 0.042 2.67 52.5 643 2.50
18 0.66 0.0086 20.3 0.058 2.42 49.2 584 1.63
19 1.18 0.0090 42.2 0.042 4.31 182 951 1.85
20 1.44 0.0090 213 0.050 2.95 62.9 1060 1.92
21 1.51 0.0178 27.2 - 3.46 94.0 1310 6.99
22 2.34 0.0079 33.2 0.058 2.66 88.4 1430 2.64
23 2.53 0.0046 50.1 0.037 3.68 184 1900 1.39
24 4.97 0.0056 58.9 0.035 4.03 237 3180 4.24
25 7.64 0.0073 126.1 - 6.46 814 4480 3.53
26 8.82 0.0055 113.3 0.043 4.28 485 3930 2.75
27 12.2 0.0039 94.3 0.035 4.56 430 7528 3.20
28 13.2 0.0072 155.5 0.037 6.41 996 4860 2.78
29 13.8 0.0031 102.4 0.035 4.31 441 7110 4.64
30 14.5 0.0024 118.7 - 4.04 480 5140 1.73
31 243 0.0074 215.5 - 3.85 829 11066 4.22
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32 35.7 0.0030 311.4 0.035 6.04 1881 15453 2.84
33 413 0.0014 260.0 -- 2.69 700 7624 1.29
34 51.3 0.0022 305.1 0.038 4.56 1391 16500 3.67
35 74.0 0.0022 472.0 0.052 4.20 1980 19500 4.12
36 107 0.0014 675.1 -- 2.78 1880 46121 2.42

Note: Absence of Manning’s n in table indicates that bankfull discharge was derived from the long-
term flow record at a USGS gage station.
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Table 7-4. Stream Morphology Bedform Measurements for Reference Streams, Interior Plateau

Ecoregion.

Mean riffle Mean pool Mean pool Mean riffle

Site | Drainage area | length [ratio to | length [ratio to | spacing [ratio to | slope [ratio to

bankfull width] | bankfull width] | bankfull width] channel slope]

(mile?) (ft [none]) (ft [none]) (ft [none]) (ft/ft [none])
2 0.03 9.1[1.4] 5.9 0.9] 23.8 [3.7] 0.0493 [0.8]
7 0.06 17.1 [3.5] 10.8 [2.2] 25.2[5.2] 0.0598 [1.5]
8 0.06 11.4 [2.0] 4.610.8] 20.6 [3.6] 0.0791 [1.1]
10 0.22 17.8 [1.5] 25.5 [2.1] 45.9 [3.8] 0.0341 [2.1]
13 0.27 20.7 [1.6] 79.3[6.2] 115.8 [9.0] 0.0376 [3.2]
15 0.36 14.0 [1.1] 15.8 [1.2] 29.5 [2.3] 0.0244 [1.7]
16 0.44 10.9 [1.1] 44.3 [4.3] 442 [4.3] 0.0272 [3.9]
17 0.66 34.4[1.4] 39.5 [1.6] 84.4 [3.4] 0.0167 [2.0]
18 0.66 20.1 [1.1] 29.4[1.7] 62.7 [3.5] 0.0200 [2.3]
20 1.44 23.0 [1.3] 32.6 [1.9] 54.1 [3.1] 0.0193 [2.2]
22 2.34 17.3[0.7] 33.7 [1.4] 42.3 [1.8] 0.0208 [2.6]
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Table 7-5. Stream Morphology Pattern Measurements for Reference Streams, Interior Plateau
Ecoregion.

Note: * after site name indicates that pattern measurements were obtained from aerial photography
due to the size of the river. Anthropomorphic impacts to pattern (e.g., straightening, channel

Mean radius of

Mean meander | Mean beltwidth
Site | Drainage area | length [ratio to [ratio to curvature
bankfull width] | bankfull width] bang?ﬁf\;‘; ]
(mile?) (ft [none]) (ft [none]) (ft [none])
7 0.06 49 [10.0] 15 [3.0] 4[2.8]
13 0.27 95 [7.4] 44 3.4] 34 [2.7]
16 0.44 81 [7.9] 23 [2.3] 43 [42]
18 0.66 94 [5.3] 52 [2.9] 30 [1.7]
20 1.44 109 [6.3] 41 [24] 41 23]
22 234 73 [3.1] 41[1.7] 36 [1.5]
30° 145 2084 [33.5] 411 [6.6] 593 [9.5]
32 35.7 1170 [18.0] 233 [3.6] 233 [3.6]
33" 413 781 [9.9] 235 [3.0] 289 [3.7]
35" 74.0 1630 [22.5] 721 [9.9] 332 [4.6]
36° 107 2644 [23.2] 1025 [9.0] 407 [3.6]

realignment) have likely occurred within these larger rivers.
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VIII. ECOREGIONS 65/74

Morphological Stream Design and Assessment Tools for the Southeastern
and Mississippi Valley Loess Plains (Ecoregions 65/74) of Tennessee

Executive Summary

Reference stream morphology measurements represent tools that may be used to verify field bankfull
stage determinations and to plan and evaluate design ranges for channel morphology in restoration
projects. This study documents alluvial stream morphology measurements from 14 reference streams
and 3 USGS-gaged streams in the Southeastern and Mississippi Valley Loess Plains (EPA Level 111
Ecoregions 65 and 74). The reference streams included in this study were selected based upon their
natural equilibrium conditions indicated by floodplain connectivity, freely-formed meander pattern,
bedform diversity, and well-vegetated stable streambanks. The gaged streams were included to
document bankfull dimensions and estimated discharges of larger stable streams in this region.

Based on field measurements from 17 reference and gaged streams with drainage areas ranging from
0.09 to 68 square miles, bankfull channel cross-section area, width, mean depth, and estimated
discharge were found to be strongly correlated to watershed drainage area. The regression hydraulic
geometry regional curve relationships are summarized below, with watershed drainage area (DA) in
square miles, channel bankfull area (As) in square feet, channel bankfull width (W) and mean depth
(duie) in feet, and bankfull discharge (Qui) in cubic feet per second:

Abkf =215 DAO'G% R2 =0.921
Wi = 16.1 DA™ R*=0.844
dpee = 1.34 DA R?* = 0.945
Quir = 46.2 DA R*=0.875

Field measurements of longitudinal profiles from selected small reference streams with drainage areas
ranging from 0.09 to 0.16 square miles were used to evaluate riffle and pool lengths, pool spacings,
and riffle slopes. The ratios of riffle lengths to bankfull widths ranged from 1.2 to 2.3, with a median
of 1.3. Pool length ratios ranged from 2.0 to 3.2, with a median of 2.7. Pool spacing ratios ranged from
3.3 to 5.1, with a median of 4.5. The ratios of riffle slopes to channel slopes ranged from 2.1 to 3.5,
with a median of 3.4. The narrow range of drainage areas represented in this study precludes strong
conclusions from the regression equations for this data set.

Results of this study should be considered an initial database of reference stream morphology for this
region. Additional stream data should be added as more reference streams are identified and measured
during assessment and design projects. Stream assessment and restoration practitioners should
carefully consider the natural variability demonstrated in these data. Designers should not use this
information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.
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Stream Morphology Measurements and Analysis

Stream morphology data were collected at 17 reference and gaged streams in the Southeastern Plains
and Mississippi Valley Loess Plains ecoregions of Tennessee (EPA Level 111 Ecoregions 65 and 74,
respectively), with drainage areas ranging from 0.09 to 68 square miles (Figures 8-1, 8-2, and 8-3, Table
8-1). Three of these streams were at United States Geological Survey (USGS) gage stations.

Figure 8-1. EPA Level 111 Ecoregions of Tennessee (USEPA, 2013).

Reference stream sites were selected based on the following guidelines:

1. Channels were well-connected to alluvial floodplains with little evidence of incision
2. Channels had freely-formed meander patterns and discernable bedform features including
riffles and pools

3. Streambanks and floodplains were well-vegetated with little evidence of erosion
4. Upstream watersheds were rural with mostly forest and agricultural land uses
5. Reference reaches were stable and unconfined for a longitudinal length of at least 20 times

bankfull width

Reference streams were surveyed using a total station to measure longitudinal profiles and riffle cross-
sections. Streams were classified using the Rosgen stream classification system (Rosgen, 1994). The
study included 4 B, 3 C, 9 E, and 1 F Rosgen type streams based on the measured entrenchment ratios,
width/depth ratios, and slopes listed in Table 8-2. The entrenchment ratios, calculated as the width of
the floodprone area divided by the bankfull channel width, ranged from 1.3 for the narrow-valley I
stteam to greater than 10 for many of the C and E streams. Width/depth ratios, calculated as the
bankfull riffle channel width divided by the mean riffle bankfull depth, ranged from less than 10 for
many of the E streams to greater than 14 for some of the wide and shallow B and C streams. Reach
channel slopes, measured using water surface elevation differences from the first riffle to the last riffle
surveyed, ranged from 0.0011 ft/ft for two of the larger rivers to 0.0126 ft/ft for one of the smallest
stream channels. The streambed substrate was characterized through observations of dominant
channel material. Of the 17 reference streams, the median streambed particle size (Dso) was classified
as sand at 15 sites and gravel at 2 sites.

Appendix E contains detailed information about each of the 17 reference streams, including:
photographs, longitudinal profile plots, and cross-section plots.
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Figure 8-3. Representative stream in Ecoregion 74 (Site 4, UT3 Barnishee Bayou).

Bankfull Channel Dimensions

The measured bankfull riffle cross-sectional areas ranged from 3.9 to 699 square feet (Table 8-2), with
the relationship between cross-sectional area (Ank) and drainage area (DA) shown in Figure 8-4.
Similarly, the bankfull channel riffle widths (W) and mean depths (duw) related to drainage area are
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shown in Figures 8-5 and 8-6. Two methods were used to estimate bankfull discharge for the streams.
When available, the long-term USGS flow record was reviewed to determine the discharge associated
with the bankfull stage identified in the field. For the ungaged streams, the Manning equation was
applied using estimates for roughness (Manning’s n) based on the Cowan method (Arcement and
Schneider, 1989) (Table 8-3). The resulting bankfull discharge estimates are shown in relation to
drainage area in Figure 8-7. The regression equations for the hydraulic geometry regional curves for
the Southeastern and Mississippi Valley Loess Plains of Tennessee are summarized as follows:

Apie = 21.5 DA% R? = 0.921
kaf =16.1 DAO'342 2= 0.844
dur = 1.34 DA% R? = 0.945
Quir = 46.2 DA™S  R*=(0.875

This set of regional curves for bankfull channel dimensions provides a tool for verifying bankfull stage
in field surveys and for estimating dimensions in stream restoration projects in these regions of
Tennessee.

10000

100.0

100

Banktull cross-section area {square feet)

—
s}

0.0 0.10 1.00 10.00 100.00

Drainage Area (3quare miles

Figure 8-4. Bankfull riffle cross-section area related to drainage area for 17 Southeastern and
Mississippi Valley Loess Plains streams.
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Figure 8-5. Bankfull riffle width related to drainage area for 17 Southeastern and Mississippi Valley
Loess Plains streams.
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Figure 8-6. Bankfull riffle mean depth related to drainage area for 17 Southeastern and Mississippi
Valley Loess Plains streams.
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Figure 8-7. Estimated bankfull discharge related to drainage area for 17 Southeastern and Mississippi
Valley Loess Plains streams.

The following seven EPA Level IV Ecoregions are found within the Southeastern and Mississippi
Valley Loess Plains of Tennessee (Figure 8-8):

65a: Blackland Prairie

65b: Flatwoods/Blackland Prairie Margins
65e: Northern Hilly Gulf Coastal Plain
65i: Fall Line Hills

65j: Transition Hills

74a: Bluff Hills

74b: Loess Plains
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Figure 8-8. EPA Level IV Ecoregions within the Southeastern and Mississippi Valley Loess Plains of
Tennessee (USEPA, 2013), with reference stream sites marked. (Note: Ecoregion 73, Northern
Mississippi Alluvial Plain, is also shown for reference.)

Bedform Dimensions

Table 8-4 lists measured dimensions and slopes for bedform features (i.e., riffles, pools) for the
reference streams that contained these features. The mean riffle and pool lengths listed in Table 8-4
represent the means of the measured longitudinal lengths of all the riffles and pools existing in each
reference reach. These bedform lengths are shown in relation to drainage area in Figure 8-9, and in
relation to bankfull channel width in Figure 8-10. These graphs represent design tools that may be
used to estimate ranges of bedform dimensions in restoration projects. Designers should carefully
consider the natural variability demonstrated in these datasets.
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Figure 8-9. Mean riffle and pool length related to drainage area for Southeastern and Mississippi Valley

Loess Plains streams.
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Figure 8-10. Mean riffle and pool length related to bankfull channel width for Southeastern and
Mississippi Valley Loess Plains streams.
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Table 8-4 lists the ratios of riffle and pool length to bankfull width for each stream. Riffle length
ratios ranged from 1.2 to 2.3, with a median of 1.3. Pool length ratios ranged from 2.0 to 3.2, with a
median of 2.7. Table 8-4 also lists the mean spacing of pools found in each reference stream and the
ratios of pool spacing to bankfull channel width. Values of pool spacing ratio ranged from 3.3 to 5.1,
with a median of 4.5. Pool spacing values are shown in relation to bankfull channel width in Figure

8-11.

100.0

100

Pool spacing (feef)

1.0

1.0 10.0

Bankfull channel width (feet

Figure 8-11. Mean pool spacing related to bankfull channel width for Southeastern and Mississippi
Valley Loess Plains streams.

Bedform Slopes

Table 8-4 lists the mean measured riffle slopes and ratios of riffle slope to overall reach slope. The
values of riffle slope ratios ranged from 2.1 to 3.5, with a median of 3.4. The measured riffle slopes
and overall reach slopes are shown in relation to drainage area in Figure 8-12. These graphs represent
design tools that may be used to estimate ranges of bedform dimensions in restoration projects.
Designers should carefully consider the natural variability demonstrated in these datasets.
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Figure 8-12. Reach channel slope and mean riffle slope related to drainage area for Southeastern and
Mississippi Valley Loess Plains streams.

Pattern

Pattern measurements (i.e., meander lengths, belt widths, and radii of curvature) are reported in Table
8-5 for sites where these measurements were available (generally sites with sinuosity greater than 1.15).
These measurements were collected in the field when possible. Aerial photography was used for two
sites with larger drainage areas. Measurements for all sites should be carefully evaluated, as
anthropomorphic impacts to pattern (e.g., straightening, channel realignhment) may have occurred.

For the sites with field-collected pattern measurement, meander length ratios (meander length divided

by bankfull width) ranged from 5.1 to 6.2, with a median of 5.9. Beltwidth ratios ranged from 2.5 to
8.4, with a median of 3.0. Radius of curvature ratios ranged from 1.6 to 3.1, with a median of 2.2.
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Table 8-1. Morphology Reference Stream Summary, Southeastern Plains and Mississippi Valley Loess
Plains Ecoregions.

EPA Drainage
Site Stream name Source/Location Latitude Longitude Level IV area
Ecoregion | (mile?)
1 UT1 Barnishee Bayou | Meeman-Shelby Forest State Park | 35.351310 | -90.046340 T4a 0.09
2 UT Piney Creek Chickasaw State Park 35.389989 | -88.789536 65e 0.09
3 | UT1 Tuscumbia River Big Hill Pond State Park 35.051156 | -88.750444 65e 0.12
4 UT3 Barnishee Bayou | Meeman-Shelby Forest State Park | 35.371643 | -90.026829 74a 0.13
5 | UT N Fork Cub Creeck TDEC FECOG65E04 35.785215 | -88.264681 65e 0.16
6 UT Poplar Tree Lake | Meeman-Shelby Forest State Park | 35.314997 | -90.058076 74a 0.22
7 UT2 Barnishee Bayou | Meeman-Shelby Forest State Park | 35.365364 | -90.033687 74a 0.23
8 Barnishee Bayou TDEC FECO74A04 35.352193 | -90.046466 T4a 0.86
9 Cypress Creek Hardeman County 35.376401 | -88.852283 65e 1.42
10 Scotts Creek TDEC SCOTT001.7SH 35.267750 | -89.740489 74b 2.53
11 Trace Creek TDEC ECOG65E19 35.662943 | -88.668672 65¢ 5.57
12 Marshall Creek TDEC ECO65E10 35.160921 | -89.067608 65e 6.40
13 Spring Creek Madison County 35.770129 | -88.691930 65e 8.47
14 Harris Creek TDEC ECOG65E08 35.626065 | -88.694443 65¢ 20.2
15 Fletcher Creek USGS Gage 07031692 35.169307 | -89.866455 74b 30.5
16 Beech River USGS Gage 3594421 35.634167 | -88.414722 65e 43.6
17 Nonconnah Creek USGS Gage 7032200 35.049389 | -89.818276 74b 68.2
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Table 8-2. Morphology Dimensions for Reference Streams, Southeastern Plains and Mississippi Valley
Loess Plains Ecoregions.

Site Drainage | Channel s(fzzrc(zisc; Bar'lkfull Bra;if:llﬂ vg;itt};/ Entrenghment Sinuosity St.rearn'
area slope aten width depth catio ratio classification
(mile?) (ft/fr) (ft?) (fo) (ft)

1 0.09 0.00966 5.2 9.2 0.6 16.2 1.8 1.85 B4c
2 0.09 0.00863 4.8 7.5 0.7 11.9 4.2 1.20 E5

3 0.10 0.01257 6.2 8.1 0.8 10.7 3.8 1.80 E5
4 0.13 0.00755 7.1 11.0 0.6 17.0 >10 1.06 C5

5 0.16 0.01164 4.2 6.1 0.7 8.7 >10 1.45 E5

6 0.22 0.00495 12.9 14.1 0.9 15.3 3.9 1.10 C5

7 0.23 0.01040 3.9 0.5 0.6 10.8 >10 1.21 E5

8 0.86 0.00560 28.8 23.5 1.2 19.2 1.3 1.39 F5

9 1.42 0.00111 13.5 9.9 1.4 7.2 >10 1.08 E5
10 2.50 0.00188 47.6 22.8 2.1 10.9 1.7 1.14 B4c
11 5.57 0.00341 67.4 21.7 3.1 7.0 >10 1.15 E5
12 6.40 0.00111 379 23.8 1.6 14.9 >10 1.14 C5
13 8.47 0.00283 43.1 21.2 2.0 10.4 >10 1.08 E5
14 20.2 0.00206 | 198.9 46.0 4.3 10.7 5.8 1.68 E5
15 30.5 0.00383 | 454.6 86.4 5.3 16.4 1.4 1.04 B5c
16 43.6 0.00110 | 272.7 51.7 5.3 9.8 4.0 1.55 E5
17 68.2 0.00390 | 698.8 99.7 7.0 14.2 1.7 1.03 B5c
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Table 8-3. Discharge Estimates for Reference Streams, Southeastern Plains and Mississippi Valley

Loess Plains Ecoregions.

Site Drainage Channel Cross— Manning’s Bf;;f;lﬂ Bankfull
area slope section area n velocity discharge

(mile?) (ft/ft) (ftd) (ft/sec) (cfs)

1 0.09 0.00966 5.2 0.068 1.37 7.1

2 0.09 0.00863 4.8 0.058 1.61 7.8

3 0.10 0.01257 6.2 0.065 1.91 11.8

4 0.13 0.00755 7.1 0.045 1.99 14.1

5 0.16 0.01164 42 0.052 2.12 8.9

6 0.22 0.00495 12.9 0.040 2.28 29.5

7 0.23 0.01040 3.9 0.052 1.87 7.4

8 0.86 0.00560 28.8 0.052 2.30 66.4

9 1.42 0.00111 13.5 0.045 1.15 15.5

10 2.50 0.00188 47.6 0.052 1.81 85.9

11 5.57 0.00341 67.4 0.045 3.47 234

12 6.40 0.00111 37.9 0.045 1.38 52.3

13 8.47 0.00283 431 0.045 2.51 108

14 20.2 0.00206 198.9 0.052 3.07 610

15 30.5 0.00383 454.6 - 5.57 2530

16 43.6 0.00110 272.7 - 3.09 843

17 68.2 0.00390 698.8 - 4.78 3340

Note: Absence of Manning’s n in table indicates that bankfull discharge was derived from the long-
term flow record at a USGS gage station.
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Table 8-4. Stream Morphology Bedform Measurements for Reference Streams, Southeastern Plains

and Mississippi Valley Loess Plains Ecoregions.

Mean riffle Mean pool Mean pool Mean riffle
Site | Drainage area | length [ratio to | length [ratio to | spacing [ratio to | slope [ratio to
bankfull width] | bankfull width|] | bankfull width] | channel slope]
(mile?) (ft [none]) (ft [none]) (ft [none]) (ft/ft [none])
1 0.09 11.4[1.2] 29.5 [3.2] 41.1 [4.5] 0.0329 [3.4]
2 0.09 9.6 [1.3] 18.7 [2.5] 24.9 [3.3] 0.0304 [3.5]
3 0.12 10.7 [1.3] 23.8 [2.9] 41.4 [5.1] 0.0410 [3.3]
5 0.16 14.0 [2.3] 12.3 [2.0] 27.3 [4.5] 0.0239 [2.1]

Table 8-5. Stream Morphology Pattern Measurements for Reference Streams, Southeastern Plains and

Mississippi Valley Loess Plains Ecoregions.

Mean meander | Mean beltwidth Mean radius of
Site | Drainage area | length [rati.o to [ratio to CE; Zifli:)e
bankfull width] | bankfull width] bankfull width]
(mile?) (ft [none]) (ft [none]) (ft [none])
1 0.09 57 16.2] 77 [8.4] 22 [2.3]
2 0.09 42 15.0] 19 [2.5] 15 [2.0]
3 0.12 41 [5.1] 28 [3.5] 13 [1.6]
5 0.16 37 16.1] 15 [2.5] 19 [3.1]
8 0.86 141 [6.0] 81 [3.4] 51 [2.2]
14 20.2 544 [11.8] 324 [7.0] 171 [3.7]

Note: * after site name indicates that pattern measurements were obtained from aerial photography.
Anthropomorphic impacts to pattern (e.g., straightening, channel realignment) may have occurred
within sites.
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IX. SUMMARY OF STATEWIDE MORPHOLOGY RESULTS

Morphology data were collected from 114 reference and gaged streams across Tennessee within
Ecoregions 66, 67, 68/69, 71, and 65/74 (Figure 9-1). Across the state, study streams ranged from 3
to 132 feet wide with drainage areas ranging from 0.02 to 117 square miles. Twenty-four of the study
sites were located at United States Geological Survey (USGS) gage stations.

Results of this study should be considered an initial database of reference stream morphology for the
State of Tennessee. Additional stream data should be added as more reference streams are identified
and measured during assessment and design projects. Stream assessment and restoration practitioners
should carefully consider the natural variability demonstrated in these data. Designers should not use
this information as the sole basis for planning restoration projects, but should evaluate evidence from
hydrologic and hydraulic monitoring and modeling, nearby reference stream morphology, and existing
stream conditions in order to determine appropriate restoration design parameters.

Figure 9-1. EPA Level 111 Ecoregions of Tennessee (USEPA, 2013).

The study included 1 A, 30 B, 47 C, 32 E, and 4 F Rosgen type streams based on the measured
entrenchment ratios, width/depth ratios, and slopes. Of the 114 streams, the median streambed
particle size (Dso) was classified as sand at 22 sites, gravel at 58 sites, cobble at 25 sites, and bedrock
at 9 sites.

For all study sites, the entrenchment ratios, calculated as the width of the floodprone area divided by
the bankfull channel width, ranged from 1.2 to over 10. Width/depth ratios, calculated as the bankfull
riffle channel width divided by the mean riffle bankfull depth, ranged from 6.2 to 40. Reach channel
slopes, measured using water surface elevation differences from the first step or riffle to the last step
or riffle surveyed, ranged from 0.0006 to 0.1420 ft/ft.

Bankfull Channel Dimensions

The resulting hydraulic geometry regional curve relationships for all Tennessee ecoregions combined
are summarized below, with watershed drainage area (DA) in square miles, channel bankfull area (Aps)
in square feet, channel bankfull width (W) and mean depth (duw) in feet, and bankfull discharge (Quis)
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in cubic feet per second. These relationships are also shown in Figures 9-2 through 9-5. An ecoregion-
specific determination was made on the lower limit of drainage area to include in computation of the
regional curves. This limit was generally 0.09 square miles, due to the high degree of variability
observed in channels with drainage areas smaller than that. The composite regional curves were
developed using data from the same sites used for the curves for individual ecoregions.

Abkf =21.0 DAO'G()S R2 =0.951
Wi = 17.2 DA™ R* = 0.908
duie = 1.22 DA™Y R*>=0.895
Quir = 68.2 DA™ R*=10.883
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Figure 9-2. Bankfull riffle cross-section area related to drainage area for all Tennessee study streams.
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Figure 9-3. Bankfull riffle width related to drainage area for all Tennessee study streams.
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Figure 9-4. Bankfull riffle mean depth related to drainage area for all Tennessee study streams.
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Figure 9-5. Estimated bankfull discharge related to drainage area for all Tennessee study streams.

Figures 9-6 through 9-9 compare the individual regional curves generated for the separate ecoregions.
Differences among the regions are subtle, but do exist. For example, the comparisons suggest that
width/depth ratios differ among the regions: larger streams in Ecoregion 66 tend to be wider and

shallower, while large streams in Ecoregions 65/74 tend to be narrower and deeper.
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Figure 9-7. Comparison of bankfull riffle cross-section width related to drainage area for Tennessee
ecoregions.
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ecoregions.

Bedform Dimensions

The mean riffle and pool lengths represent the means of the measured longitudinal lengths of all the
riffles and pools in each reference reach. These bedform lengths were measured from a subset of 35
of study sites across the state (10 sites in Ecoregion 66, 4 in 67, 6 in 68/69, 11 in 71, and 4 in 65/74).
All ten sites in Ecoregion 66 also contained step features, which should be considered when
interpreting these results. The bedform lengths from the 35 sites are shown in relation to drainage
areas in Figure 9-10, and in relation to bankfull channel widths in Figure 9-11. The trends show pool
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lengths generally 20-40% longer than riffle lengths across the range of drainage areas and channel
widths. Across the state, riffle length ratios ranged from 0.4 to 3.5, with a median of 1.2. Pool length
ratios ranged from 0.4 to 6.2, with a median of 1.6. Values of pool spacing ratio ranged from 0.8 to
9.0, with a median of 2.9. Pool spacing values are shown in relation to bankfull channel width in Figure
9-12. These graphs represent design tools that may be used to estimate ranges of bedform dimensions
in restoration projects. Designers should carefully consider the natural variability demonstrated in

these datasets.
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Figure 9-10. Mean riffle and pool length related to drainage area for all Tennessee study streams.
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Figure 9-11. Mean riffle and pool length related to bankfull channel width for all Tennessee study

streams.

100



—
1001

Pool spacmg = 9.86 W20 [ [
R==102314

Pool spacing (feef)

100

1.0 100 100.0

Bankfuoll channel width (feet

Figure 9-12. Mean pool spacing related to bankfull channel width for all Tennessee study streams.

Bedform Slopes

The values of riffle slope ratios ranged from 0.7 to 5.3, with a median of 2.0. The measured riffle
slopes and overall reach slopes are shown in relation to drainage area in Figure 9-13. A strong
correlation does not exist between drainage area and riffle and reach slopes. This figure is presented
to compare trends between riffle slopes and reach slopes (i.e., riffle slope ratio). Comparing the trend
lines shows a riffle slope ratio near 3 for smaller streams, then closer to 1.5 for the largest streams.
These graphs represent design tools that may be used to estimate ranges of bedform dimensions in

restoration projects. Designers should carefully consider the natural variability demonstrated in these
datasets.
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X. LARGE WOODY DEBRIS IN REFERENCE STREAMS

Executive Summary

Large Woody Debris (LWD) data were collected and analyzed at 92 reference streams in ecoregions
throughout Tennessee using the protocols described by Harman e# a/. (2017) and Davis ez al. (2001).
LWD is defined as dead wood over 1 meter in length and at least 10 cm in diameter. The LWD Index
(LWDI) score was calculated for each stream to represent the relative function of the large woody
debris pieces or debris dams in retaining organic matter, providing fish habitat, and affecting
channel/substratum stability depending on LWD size, location, otientation, and stability.

The median LWDI score for the 92 reference streams was approximately 200, with higher scores
typically found in the Blue Ridge and Plains Ecoregions due to increased numbers of fallen trees and
broken limbs. Stream systems with recent disturbance due to wind storms, ice, or floods seemed to
have more LWD pieces and debris dams. LWDI scores were highly variable and were not found to
be correlated with watershed drainage area or reach slope.

The LWDI results for these 92 reference streams may be used to compare with disturbed or restored
stream systems. It should be noted that some disturbed streams are expected to have high LWDI
scores due to unstable streambanks and resulting fallen trees or recent storms. In a stream restoration
project, LWDI may be enhanced by the strategic addition of logs and woody debris to the restoration
channel in the form of vanes, revetments, riffle wood, or other habitat structures.

Results of this study should be considered an initial database of reference stream large woody debris
information. The database developed in this study should be supplemented with additional data
collected on reference, disturbed, and restored streams using the same quantification method to
support future analyses of LWD in Tennessee streams.

Large Woody Debris Measurements and Analysis

Large Woody Debris (LWD) data were collected at 92 reference streams in ecoregions throughout

Tennessee, with drainage areas ranging from 0.02 to 61 square miles and reach slopes ranging from
0.001 to 0.140 ft/ft (Figure 10-1, Table 10-1).

103



Figure 10-1. EPA Level III Ecoregions of Tennessee (USEPA, 2013).

Table 10-1. LWD reference stream characteristics for each ecoregion and statewide.

Number of Range of
. ¢ Range of
Ecoregion Reference Drainage Slopes (ft/ft)
Streams Areas (sq mi) p
66 (Blue Ridge) 20 0.28 to 61 0.003 to 0.060
67 (Ridge and Valley) 15 0.04 to 36 0.001 to 0.033
68/69 (SW and Central Appalachians) 20 0.02 to 17 0.001 to 0.140
71 (Interior Plateau) 21 0.03 to 13 0.005 to 0.071
65/74 (Plains) 16 0.05 to 20 0.001 to 0.013
Tennessee (Statewide) 92 0.02 to 61 0.001 to 0.140

LWD data were collected and analyzed using the protocol described by Harman ez a/. (2017), (stream-
mechanics.com/wp-content/uploads/2017/12/LWDI-Manual_V1.pdf). The Large Woody Debris
Index (LWDI) was calculated as outlined by the U.S. Forest Service (USFS) General Technical Report
Monitoring Wilderness Stream Ecosystems (Davis ez a/., 2001). Following this methodology, “Large
woody debris is described as the organic matter over 1 meter in length and at least 10 cm in diameter
at one end (sticks to logs). When multiple pieces of debris accumulate in the stream channel and retard
water flow, a debris dam is formed” (Davis ez @/, 2001). The LWDI score represents the relative
function of the large woody debris pieces or debris dams in retaining organic matter, providing fish
habitat, and affecting channel/substratum stability depending on LWD size, location, otientation, and
stability of the wood piece or debris dam.

For each reference stream, a 100-meter reach was selected where it would produce the highest LWDI
score based on observed density of LWD pieces and debris dams. Each LWD piece observed within
the sampling reach was scored from 1 to 5 based on functionality in the categories of length, diameter,
location, type, structure, stability, and orientation. Increasing scores indicated greater contributions to
stream functions within each category. Each LWD debris dam consisting or 3 or more touching LWD
pieces was scored from 1 to 5 in the categories of length, height, structure, location, and stability.
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Within each score box on the LWD data sheet, the number of observed LWD pieces or debris dams
fitting into that box was multiplied by the score for that box, and these values were summed across
each category to produce a total category score. The total piece score and total dam score were
calculated by summing the category scores for pieces and dams, respectively. Since debris dams are
considered more important in contributing to stream functions, the total dam score was multiplied by
a factor of 5 and added to the total piece score to determine the total LWDI score for each reference
stream.

LWDI summary results for the 92 reference streams in the ecoregions are listed in Table 10-2, with
individual site results for each ecoregion listed in Tables 10-3 through 10-7. The data for each site
include reference stream latitude, longitude, drainage area, reach slope, numbers of pieces and debris
dams observed within the 100-meter reach, piece and dam scores, and LWDI score.

Table 10-2. LWDI summary results for each ecoregion and for the 92 sites statewide.

66 (Blue Ridge) 241 157 322 109 to 946
67 (Ridge & Valley) 137 72 204 50 to 526
68 & 69 (SW App & Central App) 179 101 252 44 to 455
71 (Interior Plateau) 161 95 229 31 to 452
05 & 74 (Plains) 264 141 346 18 to 714
Tennessee (Statewide) 199 132 284 18 to 946

For each ecoregion, example reference stream photos and LWD data sheets are shown in Figures 10-
2 through 10-11 below. All data sheets for the 92 reference streams are included in Appendix F of this
reportt.

In Ecoregion 606, the Middle Prong Pigeon River TDEC reference stream ECO66G04 contained 13
LWD pieces and 1 debris dam in the sample reach with a drainage area of 19.5 square miles, slope of
0.0417 ft/ft, and bankfull dimensions of 53 ft wide and 2.9 ft deep (Figures 10-2 and 10-3). The piece
score of 195 and dam score of 17 were used to calculate the LWDI score of 280 for this reference
stream.
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Figure 10-2. Middle Prong Pigeon River (Ecoregion 606) reference stream photos showing LWD pieces

and debris dam.
LARGE WOODY DEBRIS FIELD FORM Rivasod: 1N1AL016
Irefsligaton ) GJ Stato ™ | Forest Typa  |Dosidusus
Dl BIGAT Courly Sevier Forest Age [yrs) | 304050
Siream Nama Middle Prong Prgeon Phys. Province &6 Lastituscha (chd} 35.70728
Reach 1D 18 Drainage Area (mi') 19.5 Longitude (dd) | -83.38005
Wilarahad Nime Fugaan Dminant Epecies | Rhadodendron, Oak, Mapis_ Birch Hickary, Padg
Survey Length (It) 328 ] Survey Length = 328 !IJ'I: BEF Widih (f) ] 53 Slope (IUR) | a.od4170 |
Shraarn Classilicabion | Parsninial | BKF Mean Depth (#} 2.9 Aad matenal Cabbia
Stream Condilion Fufererce | Flotedproms Width [} 120 Fosgen Type B3a
Fithd Mobes:
SCORE
| 2 | 3 4 5
. . PIECE
CATEGORY PIECES SCORES
LengthiiKF Width G4 | & 061608 | Ofteid | = 1.0 n
Diameter {cm) 10 1o 20 ] 30 fo 40 40 o 50 ] >50 n
Zotw d V\g\\}{\ } Zone 3 Zonw 3
| S i (Abern Zane 1 .
Location BAF Hanging T L gﬁ; ~\\\§‘f ‘\\‘ BHEWE 2 Weie 4 (Bolow WS
il G i \\:_.I &\\\i i+ Sreambanks) BEF}
Typa Bridge | T s E Ramp | 11 Submorsad | Buriod
Hiruicture Plain & Plsant. | 2 b """""- 1 InUSticky 2 Slicky n
Stability Mownabie 5 Maviint 4 ’"'"":"""“ i InliSee Sacured %
Crisntation (deg) 010 20 4 20t040 | 2 4060 | 2 E0io 80 | 1 B0 1o 80 i
DaM
e a
CATEGORY DEBRIS DAMS SCORES
Length |
(% of BKF Width) Ole20 20 w40 4010 60 | 1 0 lo 80 | 8010 100 | 3
Heighil |
% of BKF Degth) 0020 20 w40 | 4010 60 1 60 1o 80 | 8010 1060 3
Structure Coarse Coarsefint | i :’ ’L" IntFine 1 Fine 4
Partialty | Parilally ko Mid low
Locatien high fow In high flaw | o ok 1 In Jow flow 4
Stabilty Moveatie Moviint | o InUSee Secured 3
Additional Notes:

Figure 10-3. LWD data sheet for Middle Prong Pigeon River.

In Ecoregion 67, Big Spring Creek in Chuck Swan State Forest contained 10 LWD pieces and 1 debris
dam in the sample reach with a drainage area of 0.79 square miles, slope of 0.0331 ft/ft, and bankfull
dimensions of 8 ft wide and 0.9 ft deep (Figures 10-4 and 10-5). The piece score of 195 and dam score
of 16 were used to calculate the LWDI score of 275 for this reference stream.
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Figure 10-4. Big Spring Creek (Ecoregion 67) reference stream photos showing LWD pieces and

debris dam.
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Figure 10-5. LWD data sheet for Big Spring Creck.

In Ecoregions 68/69, North Prong Flat Fork in Frozen Head State Park contained 13 LWD pieces
and no debris dams in the sample reach with a drainage area of 2.4 square miles, slope of 0.0165 ft/ft,
and bankfull dimensions of 28 ft wide and 1.0 ft deep (Figures 10-6 and 10-7). The piece score of 252

and dam score of 0 were used to calculate the LWDI score of 252 for this reference stream.
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Figure 10-6. North Prong Flat Fork (Ecoregions 68/69) reference stream photos showing LWD

pieces.

Rewvised: 100182016

LARGE WOODY DEBRIS FIELD FORM

Ir galoris) | GJ Statn ™ | Forost Type | Docid
Date ! AT, County = | ForsstAge (yra) | ‘304550°
Strearn Marme Flal Fark Phys. Provinoe (] | Latitude {dd) 36 13879
Roach 1D [ 15 DOrainage Area (mit) | 2.4 | Longtude (da) | -84.48720
Wiatershed Narme | Dorranant Species | Rhododendion, Oak, Maple, Birch, Hickory, Pine
Survey Length (1) 328 | Survey Length = 378 A1) BKE Width (i) 28 Slopa (M) [IE
Stream Cl i Perennial BEF Mean Depth (ff) | 1 Bed ‘Cobble
Elream C Reference Flaadprone Width () 40 Rosgen Type Bl
Field Noles:
SCORE
1 1 Fl [ 3 4 | 5
z . PIECE
CATEGDRY PIECES 'SCORES
Length/BKF Width 01004 2 | o04tw0s | 3 | 0Eto08 1 0.8101.0 3 >1.0 4 4
Diaméder (em) W | 7 40 to 50 1 >50 M
Tana 4 Tonw 2
IAbove (Aorve Zone 1
Location DK Hanging | WEDolow s {Beabiws W5} £ ”
| minCh) | B L
Type Bridge | Submersed 4 Buried 1 45
Siructure Plin | 4 IntiSticky Sticky N
Statsiity Moveable | 5 inUSec Secured n
Cnenttion (deg) [T 3 €0 to B0 £0 1o 90 2 401
DAM
CATEGORY SCORES
1 1] |
ang! |
(% of BKF Widihi 020 | 20 1o 40 40t 60 &0 ko BO B0 to 100 [}
Hnsght |
% of BKF Degih] 0020 | 201040 0 ta 60 B0 1o BO B0 fa 100 o
Structure Coarsa j| Coarsa/Int o o IntFine Fine [}
Partinlty | Partinlty low! el lerws
Location I 1] 1]
Fighy e J n high fiow e e Jow flow:
Stasilty Moveatia | Wberuring i intSec Sacured o
Additional Notes:

Figure 10-7. LWD data sheet for North Prong Flat Fork.

In Ecoregion 71, UT1 Woodhaven Lake in Montgomery Bell State Park contained 6 LWD pieces and
2 debris dams in the sample reach with a drainage area of 0.27 square miles, slope of 0.0117 ft/ft, and

bankfull dimensions of 12.8 ft wide and 1.1 ft deep (Figures 10-8 and 10-9). The piece score of 103
and dam score of 47 were used to calculate the LWDI score of 338 for this reference stream.
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Figure 10-8. UT1 Woodhaven Lake in Montgomery Bell State Park (Ecoregion 71) reference stream
photos showing LWD pieces and debris dam.
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Figure 10-9. UT1 Woodhaven Lake in Montgomery Bell State Park.

In Ecoregions 65/74, UT Poplar Tree Lake in Meeman-Shelby Forest State Patk contained 13 LWD
pieces and 1 debris dam in the sample reach with a drainage area of 0.22 square miles, slope of 0.00495
ft/ft, and bankfull dimensions of 14.1 ft wide and 0.9 ft deep (Figures 10-10 and 10-11). The piece
score of 259 and dam score of 21 were used to calculate the LWDI score of 364 for this reference

stream.
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Figure 10-10. UT Poplar Tree Lake reference stream photos showing LWD pieces and debris dam.
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Figure 10-11. LWD data sheet for UT Poplar Tree Lake in Meeman-Shelby Forest State Park.

The cumulative distributions of LWDI scores for the 92 sites statewide and for each ecoregion are
shown graphically in Figures 10-12 and 10-13, respectively.
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Figure 10-12. LWDI cumulative distribution for all 92 reference streams statewide.
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Figure 10-13. LWDI cumulative distributions for each ecoregion.

All reference streams in this study had forested floodplains with relatively stable streambanks and
upstream watersheds. Typical vegetation included various native hardwood and some evergreen tree
species ranging in age from less than 20 to greater than 50 years. Based on field observations, the
variability in large woody debris density and functionality found in these reference streams is attributed
largely to the natural randomness of fallen trees and broken limbs existing temporarily or long-term
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within the 100-meter observation reach of each reference stream. Stream systems with recent
disturbance due to wind storms, ice, or floods seemed to have more LWD pieces and debris dams.

In the Blue Ridge Ecoregion, the generally higher LWDI scores may be attributed to the prevalence
of hemlocks and other evergreen species with broken limbs existing in many of the reference streams.
In some cases, steeper slope streams with narrow floodplains had fallen trees and broken limbs from
recent storms. In the Plains Ecoregions, the generally higher LWDI scores may be attributed to the
prevalence of fallen trees found in low-slope wetland floodplains with meandering streams that have
experienced natural planform adjustments.

The relationships of statewide LWDI scores to watershed drainage area and reach slope are shown in
Figures 10-14 and 10-15, respectively. Neither of these two factors explains statistically the natural
variability in LWDI observed statewide. Considering that the regression slopes are close to zero for
both relationships, there is no observable trend in LWDI score for increasing drainage area or reach
slope for the 92 reference streams statewide. The range of reference LWDI scores is consistent for all
stream sizes in this study.
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Figure 10-14. LWDI related to watershed drainage area for the 92 reference streams statewide.
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Figure 10-15. LWDI related to reach channel slope for the 92 reference streams statewide.

The LWDI results for these 92 reference streams may be used to compare with disturbed or restored
stream systems. It should be noted that some disturbed streams are expected to have high LWDI
scores due to unstable streambanks and resulting fallen trees or recent storms. In a stream restoration
project, LWDI may be enhanced by the strategic addition of logs and woody debris to the restoration
channel in the form of vanes, revetments, riffle wood, or other habitat structures. The database
developed in this study should be supplemented with additional data collected on reference, disturbed,
and restored streams using the same quantification method to support future analyses of LWD in
Tennessee streams.
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Table 10-3. LWD for Ecoregion 66 (Blue Ridge).

Drainage

Slope

Piece

Dam

Stream Name Latitude Longitude Area (£t/fo Pieces | Dams Score | Score LWDI
(sq mi)

False Gap Prong 35.706581 | -83.382170 0.28 0.0474 8 0 157 0 157
Catron Branch 35.663774 | -83.587464 0.37 0.0505 13 0 283 0 283
Bearwallow Branch 35.652274 | -83.574728 0.42 0.0141 8 0 199 0 199
UT Laurel Creck 35.345191 | -84.193323 0.42 0.0553 8 1 151 18 241
Mids Branch 35.657787 | -83.579546 0.69 0.0267 7 0 155 0 155
Bearwallow Creck 36.158204 | -82.103407 0.80 0.0576 15 1 317 22 427
Sill Branch 36.127883 | -82.533143 1.3 0.0604 6 2 128 35 303
Laurel Creek 35.345255 | -84.194284 1.3 0.0170 4 1 77 25 202
UT Little Stony Creek | 36.283843 | -82.067919 1.6 0.0415 10 0 227 0 227
Little Slickrock Creek | 35.448456 | -83.982228 2.0 0.0322 14 4 349 70 699
Little Stony Creek 36.28646 -82.066313 2.3 0.0517 7 1 109 12 169
Lower Higgins Creek | 36.086343 | -82.522528 3.2 0.0482 10 1 222 20 322
Slickrock Creek 35.431553 | -83.999251 9.0 0.0196 19 5 486 92 946
Clark Creek 36.147859 | -82.528400 9.5 0.0167 15 2 367 39 562
Doe River 36.157320 | -82.100600 10.0 0.0151 7 0 132 0 132
Laurel Fork 36.255862 | -82.109877 17.4 0.0047 13 0 267 0 267
Porters Creek 35.706229 | -83.383259 17.7 0.0304 7 0 109 0 109
Middle Prong Pigeon | 35.707277 | -83.380050 19.5 0.0417 13 1 195 17 280
Little River 35.652767 | -83.573211 31.3 0.0290 9 2 148 41 353
Citico Creek 35.506607 | -84.106280 61.0 0.0025 8 0 129 0 129
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Table 10-4. LWD for Ecoregion 67 (Ridge and Valley).

Stream Name Latitude | Longitude Dfrzzge (Sflt‘;lz; Pieces | Dams géf)iz sDc on | LwDI
(sq mi)

Forks Creek (3) | 35937514 | -83.848191 | 0.04 | 0.0070 | 3 0 61 0 61
Tjams Creck | 35956553 | -83.868685 | 005 | 0.0085 | 4 0 73 0 73
Forks Creek (2) | 35949691 | -83.853727 | 029 | 0.0041 | 7 0 144 | 0 144
UT White Creck | 36.349005 | -83.899726 | 033 | 00253 | 4 0 67 0 67
Forks Creek (1) | 35936921 | -83.849549 | 035 | 0.0121 | 4 0 74 0 74
Big Ridge Creck | 36.246175 | -83.921839 | 038 | 0.0119 | 6 0 109 0 109
Big Spring Creck | 36303581 | -83.944898 | 079 | 00331 | 10 1 195 | 16 275
White Creck | 36.348095 | -83.901602 | 0.90 | 0.0187 0 138 0 138
Mill Creek 35.988330 | -84.288880 1.1 0.0039 | 3 0 50 0 50
Toll Creck 35952161 | -83.864656 17 | 00174 | 10 0 184 | 0 184
Forks Creck (4) | 35937082 | -83.848372 18 | 00018 | 7 1 133 | 20 233
Clear Creck (1) | 36322751 | -83.913806 26 | 00133 | 10 0 195 0 195
Clear Creck (2) | 36.213580 | -84.059333 28 | 00048 | 15 2 326 | 40 526
Crockett Creek | 36379817 | -83.046554 | 47 | 00025 | 7 0 135 0 135
Beaver Creck | 36.059269 | -83.972218 | 364 | 0.0010 | 10 1 180 | 16 260
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Table 10-5. LWD for Ecoregions 68/69 (Southwest and Central Appalachians).

S . . Drainage Slope . Piece | Dam
tream Name Latitude Longitude Area. (/) Pieces | Dams Score | Score LWDI
(59 mi)
UT1 New River 36.120713 -84.432341 0.02 0.1400 12 0 197 0 197
UT Groom Branch 36.450189 -84.708111 0.05 0.0051 12 0 203 0 203
UT2 New River 36.121060 -84.430431 0.06 0.0928 17 0 284 0 284
UT West Fork Coyte Branch 36.463306 -84.714556 0.08 0.0071 13 1 236 22 346
UT Weaver Branch 35.934432 -84.859921 0.09 0.0108 6 0 102 0 102
UT Bee Ridge Creek 36.075083 -84.931611 0.11 0.005 6 0 101 0 101
UT Slave Falls 36.531368 -84.769519 0.29 0.0038 8 0 151 0 151
Underwood Branch 36.079056 -84.911972 0.34 0.0282 5 0 94 0 94
West Fork Coyte Branch 36.463139 -84.714583 0.43 0.0040 9 0 179 0 179
Coon Creek 35.666057 -85.356841 0.50 0.0272 7 2 141 34 311
Weaver Branch 35.936126 -84.857636 0.51 0.0067 12 2 245 42 455
Flatrock Branch 36.123561 -84.424819 0.71 0.0262 3 0 44 0 44
Bandy Creek 36.489056 -84.710028 0.76 0.0018 13 1 265 20 365
Black House Branch 36.515389 -84.716944 2.0 0.0044 10 0 173 0 173
Flat Fork 36.136792 -84.4872 2.4 0.0165 13 0 252 0 252
Rockhouse Creek 35.663490 -85.346584 3.1 0.0124 5 1 119 17 204
New River 36.125320 -84.420904 4.2 0.0080 4 0 66 0 66
Basses Creck 35.850888 -85.055245 8.0 0.0012 4 0 82 0 82
Laurel Fork 36.513783 -84.715431 13 0.0047 12 0 208 0 208
Otter Creek 36.053528 -84.856222 17 0.0065 7 0 132 0 132
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Table 10-6. LWD for Ecoregion 71 (Interior Plateau).

S . . Drainage Slope . Piece | Dam
tream Name Latitude Longitude Area. (Fe/ o) Pieces | Dams Score | Score LWDI
(sq mi)

UT2 Little Swan 35.519570 | -87.456770 0.03 0.0597 11 0 217 0 217
UT UT2 Woodhaven Lake | 36.073430 | -87.283140 0.04 0.0108 2 0 31 0 31
UT Little Buffalo 35.352084 | -87.505361 0.05 0.0419 5 0 94 0 94
UTS5 Little Swan 35.525536 | -87.457892 0.06 0.0406 5 2 96 46 326
UT#4 Little Swan 35.513963 | -87.455846 0.06 0.0714 11 0 233 0 233
UT UT1 Woodhaven Lake | 36.076050 | -87.275320 0.10 0.0310 14 2 247 41 452
Hams Branch 35.356584 | -87.512692 0.22 0.0166 11 0 200 0 200
UT2 Bryans Fork 36.456190 | -85.420770 0.23 0.0455 7 0 132 0 132
UT1 Bryans Fork 36.458700 | -85.426770 0.24 0.0339 13 0 267 0 267
UT1 Woodhaven Lake 36.076190 | -87.275730 0.27 0.0117 6 2 103 47 338
UT Morgan Creek 36.449308 | -85.392042 0.32 0.0260 5 0 91 0 91
East Fork Hurricane 36.055688 | -86.277492 0.36 0.0147 9 0 163 0 163
UT2 Woodhaven Lake 36.073830 | -87.283170 0.44 0.0070 2 1 30 24 150
UT3 Woodhaven Lake 36.081150 | -87.294230 0.66 0.0086 6 1 77 18 167
UT Little Marrowbone 36.272148 | -86.902682 0.66 0.0084 6 0 97 0 97
UT1 Little Swan 35.527900 | -87.456635 1.2 0.0090 8 1 144 20 244
Weaver Branch 35.355438 | -87.502046 1.4 0.0090 9 0 159 0 159
Will Hall Creek 36.071610 | -87.294210 2.3 0.0079 6 0 90 0 90
Bryans Fork 36.457484 | -85.425830 2.5 0.0046 8 0 123 0 123
Little Swan 35.529466 | -87.453971 8.8 0.0055 4 0 51 0 51
Little Buffalo 35.352696 | -87.503928 13.2 0.0072 10 0 176 0 176
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Table 10-7. LWD for Ecoregions 65/74 (Southeastern Plains and Mississippi Valley Loess Plains).

S . . Drainage Slope . Piece Dam
tream Name Latitude Longitude Area‘ (/) Pieces | Dams Score | Score LWDI
(sq mi)

UT2 Tuscumbia River | 35.050330 | -88.748937 0.05 0.00500 15 0 346 0 346
UT Piney Creek 35.389989 | -88.789536 0.09 0.00863 10 0 217 0 217
UT1 Barnishee Bayou | 35.351310 | -90.046340 0.09 0.00966 19 4 329 77 714
UT Little Sugar Creek | 35.376268 | -88.747104 0.10 0.01000 7 0 137 0 137
UT1 Tuscumbia River | 35.051156 | -88.750444 0.12 0.01257 6 0 141 0 141
UT3 Barnishee Bayou | 35.371643 | -90.026829 0.13 0.00755 11 0 256 0 256
UT North Fork Cub | 35.785215 | -88.264681 0.16 0.01164 7 0 141 0 141
UT Poplar Tree Lake | 35.314997 | -90.058076 0.22 0.00495 13 1 259 21 364
UT2 Barnishee Bayou | 35.365364 | -90.033687 0.23 0.01040 15 2 328 44 548
Barnishee Bayou 35352193 | -90.046466 0.86 0.00560 17 0 351 0 351
Cypress Creek 35376401 | -88.852283 1.4 0.00111 1 0 18 0 18
Scotts Creek 35.267750 | -89.740489 2.5 0.00188 5 1 126 19 221
Trace Creek 35.662943 | -88.668672 5.6 0.00341 8 1 179 17 264
Marshall Creek 35.160921 | -89.067608 6.4 0.00111 13 0 318 0 318
Spring Creek 35.770129 | -88.691930 8.5 0.00283 9 2 173 32 333
Harris Creek 35.626065 | -88.694443 20.2 0.00206 7 2 134 30 284
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APPENDIX A

Ecoregion 66 Morphology Data



1. False Gap Prong
Ecoregion 66, Tennessee

Latitude: 35.706581
Longitude: -83.382170

Drainage area: (.28 square miles

Median particle size: gravel

Longitudinal slope: 0.04738 feet/foot [#3

Stream classification: Ed4a

X1

Area (square feet) = 5.9
Width (feet) = 8.3

Mean depth = 0.7

Max depth = 0.8
Width/depth ratio = 11.6
Entrenchment ratio = 25

Elevation (feet)
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2. Catron Branch
Ecoregion 66, Tennessee

Latitude: 35.663774

Longitude: -83.587464

Drainage area: 0.37 square miles
Median particle size: cobble
Longitudinal slope: 0.05047 feet/foot
Stream classification: B3a

X1

Area (square feet) = 12.9
Width (feet) = 12.3

Mean depth = 1.0

Max depth = 1.3
Width/depth ratio = 11.7
Entrenchment ratio = 24

Cross-section 1
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3. Bearwallow Branch
Ecoregion 66, Tennessee

Latitude: 35.652274

Longitude: -83.574728
Drainage area: 0.42 square miles
Median particle size: gravel
Longitudinal slope: 0.01414 feet/foot |
Stream classification: E4 :

X1

Area (square feet) = 8.6

Width (feet) = 9.6

Mean depth = 0.9

Max depth = 1.3

Width/depth ratio = 10.8

Entrenchment ratio = 2.7
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4. UT Laurel Creek
Ecoregion 66, Tennessee

Latitude: 35.345191

Longitude: -84.193323

Drainage area: 0.42 square miles
Median particle size: gravel
Longitudinal slope: 0.05530 feet/foot
Stream classification: B4a

X1
Area (square feet) = 12.2
Width (feet) = 13.2
Mean depth = 0.9
Max depth = 1.1
Width/depth ratio = 14.2
Entrenchment ratio = 1.7
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4. UT Laurel Creek
Ecoregion 66, Tennessee

Elevation (feet)
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5. Mids Branch
Ecoregion 66, Tennessee

Latitude: 35.657787
Longitude: -83.579546
Drainage area: 0.69 square miles
Median particle size: gravel -
Longitudinal slope: 0.02677 feet/foot |
Stream classification: E4b

X1
Area (square feet) = 17.5
Width (feet) = 13.0
Mean depth = 1.3
Max depth = 1.5
Width/depth ratio = 9.7
Entrenchment ratio = 3.4
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6. Bearwallow Creek
Ecoregion 66, Tennessee

Latitude: 36.158204

Longitude: -82.103407

Drainage area: (.81 square miles
Median particle size: gravel
Longitudinal slope: 0.05765 feet/foot
Stream classification: B4a

X1
Area (square feet) = 14.8
Width (feet) = 13.6
Mean depth = 1.1
Max depth = 1.6
Width/depth ratio = 12.6
Entrenchment ratio = 1.8
Cross-section 1
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7. Sill Branch
Ecoregion 66, Tennessee

Latitude: 36.127883

Longitude: -82.533143

Drainage area: 1.29 square miles
Median particle size: cobble
Longitudinal slope: 0.06041 feet/foot
Stream classification: B3a

X1
Area (square feet) = 15.1
Width (feet) = 15.0
Mean depth = 1.0
Max depth = 1.9
Width/depth ratio = 14.9
Entrenchment ratio = 1.8
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7. Sill Branch
Ecoregion 66, Tennessee

Cross-section 1
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Latitude: 35.345255

Longitude: -84.194284

Drainage area: 1.31 square miles
Median particle size: gravel
Longitudinal slope: 0.01706 feet/foot
Stream classification: C4

8. Laurel Creek
Ecoregion 66, Tennessee

X1

Area (square feet) = 22.1
Width (feet) = 17.8

Mean depth = 1.2

Max depth = 1.6
Width/depth ratio = 14.4
Entrenchment ratio = 4.8
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9. UT Little Stony Creek
Ecoregion 66, Tennessee

Latitude: 36.283843
Longitude: -82.067919
Drainage area: 1.60 square miles

Median particle size: cobble

Stream classification: C3a

X1
Area (square feet) = 20.9
Width (feet) = 16.8
Mean depth = 1.2
Max depth = 1.7
Width/depth ratio = 13.4
Entrenchment ratio = 3.8
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9. UT Little Stony Creek
Ecoregion 66, Tennessee

Elevation (feet)
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10. Little Slickrock Creek
Ecoregion 66, Tennessee

Latitude: 35.448456

Longitude: -83.982228

Drainage area: 1.94 square miles
Median particle size: gravel
Longitudinal slope: 0.03222 feet/foot
Stream classification: C4b

X1 X2
Area (square feet) = 31.9 29.5
Width (feet) = 23.6 23.0
Mean depth = 1.4 1.3
Max depth = 2.2 2.1
Width/ depth ratio = 17.4 17.9
Entrenchment ratio = 3.0 2.6
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10. Little Slickrock Creek
Ecoregion 66, Tennessee

Cross-section 1
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11. Little Stony Creek
Ecoregion 66, Tennessee

Latitude: 36.286460

Longitude: -82.066313

Drainage area: 2.33 square miles
Median particle size: cobble
Longitudinal slope: 0.05175 feet/foot
Stream classification: B3a

X1
Area (square feet) = 31.4
Width (feet) = 28.2
Mean depth = 1.1
Max depth = 1.8
Width/depth ratio = 25.3
Entrenchment ratio = 2.2
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11. Little Stony Creek
Ecoregion 66, Tennessee

Elevation (feet)
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12. Lower Higgins Creek
Ecoregion 66, Tennessee

Latitude: 36.086343
Longitude: -82.522528
Drainage area: 3.16 square miles

Median particle size: cobble

Stream classification: B3a

X1

Area (square feet) = 47.8
Width (feet) = 33.0

Mean depth = 1.4

Max depth = 2.2
Width/depth ratio = 22.8
Entrenchment ratio = 1.3
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13. Slickrock Creek
Ecoregion 66, Tennessee

Latitude: 35.431553

Longitude: -83.999251
Drainage area: 8.96 square miles
Median particle size: cobble
Longitudinal slope: 0.01961 feet/foot §
Stream classification: B3c

X1 X2
Area (square feet) = 92.9 89.5
Width (feet) = 50.9 439
Mean depth = 1.8 2.0
Max depth = 3.3 3.1
Width/depth ratio = 27.9 21.6
Entrenchment ratio = 2.7 1.7
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13. Slickrock Creek
Ecoregion 66, Tennessee

Elevation (feet)
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14. Clark Creek
Ecoregion 66, Tennessee

Latitude: 36.147859
Longitude: -82.528400
Drainage area: 9.48 square miles
Median particle size: cobble
Longitudinal slope: 0.01676 feet/foot [
Stream classification: C3

X1

Area (square feet) = 79.2

Width (feet) = 38.6

Mean depth = 2.0

Max depth = 2.7

Width/depth ratio = 18.9

Entrenchment ratio = 2.1

Cross-section 1
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15. Doe River
Ecoregion 66, Tennessee

Latitude: 36.157320

Longitude: -82.100600
Drainage area: 10.1 square miles
Median particle size: cobble
Longitudinal slope: 0.01514 feet/foot 8
Stream classification: C3 :

X1

Area (square feet) = 86.6
Width (feet) = 40.0

Mean depth = 2.2

Max depth = 33
Width/depth ratio = 18.5
Entrenchment ratio = 3.1

Cross-section 1
106
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Elevation (feet)
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16. Laurel Fork
Ecoregion 66, Tennessee

Latitude: 36.255862

Longitude: -82.109877

Drainage area: 17.4 square miles
Median particle size: gravel
Longitudinal slope: 0.00470 feet/foot
Stream classification: B4c

X1
Area (square feet) = 122.6
Width (feet) = 59.6

Mean depth = 2.1

Max depth = 3.2
Width/depth ratio = 28.9

Entrenchment ratio = 1.6

Cross-section 1
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17. Porters Creek
Ecoregion 66, Tennessee

Latitude: 35.706229

Longitude: -83.383259
Drainage area: 17.7 square miles
Median particle size: cobble b
Longitudinal slope: 0.03043 feet/foot
Stream classification: B3 :

X1
Area (square feet) = 175.4
Width (feet) = 66.4
Mean depth = 2.6
Max depth = 4.2
Width/depth ratio = 25.1
Entrenchment ratio = 2.3
Cross-section 1
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18. Middle Prong Pigeon River
Ecoregion 66, Tennessee

Latitude: 35.707277

Longitude: -83.380050
Drainage area: 19.5 square miles
Median particle size: cobble
Longitudinal slope: 0.04168 feet/foot [
Stream classification: B3a

X1
Area (square feet) = 151.9
Width (feet) = 52,9
Mean depth = 2.9
Max depth = 42
Width/depth ratio = 18.4
Entrenchment ratio = 2.3
Cross-section 1
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19. Little River
Ecoregion 66, Tennessee

Latitude: 35.652767

Longitude: -83.573211
Drainage area: 31.3 square miles
Median particle size: cobble g
Longitudinal slope: 0.02903 feet/foot [——"
Stream classification: B3 2

X1
Area (square feet) = 259.8
Width (feet) = 86.3

Mean depth = 3.0

Max depth = 4.6
Width/depth ratio = 28.6

Entrenchment ratio = 1.5

Cross-section 1
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20. Citico Creek
Ecoregion 66, Tennessee

Latitude: 35.506607
Longitude: -84.106280
Drainage area: 61.1 square miles
Median particle size: gravel §
Longitudinal slope: 0.00251 feet/foot |
Stream classification: B4c '

X1
Area (square feet) = 335.2
Width (feet) = 94.3
Mean depth = 3.6
Max depth = 5.1
Width/depth ratio = 26.5
Entrenchment ratio = 1.6
Cross-section 1
110
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—fp—Crozz-zection '
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21. Little River
Ecoregion 66, Tennessee

Latitude: 35.664700
Longitude: -83.711392
Drainage area: 106 square miles
Median particle size: cobble -
Longitudinal slope: 0.00534 feet/foot 8
Stream classification: B3c

X1
Area (square feet) = 611.5
Width (feet) = 116.1
Mean depth = 53
Max depth = 6.3
Width/depth ratio = 22.1
Entrenchment ratio = 1.4

Cross-section 1
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APPENDIX B

Ecoregion 67 Morphology Data



1. Forks Creek (3)
Ecoregion 67, Tennessee

Latitude: 35.937514

Longitude: -83.848191

Drainage area: 0.04 square miles
Median particle size: 35 millimeters
Longitudinal slope: 0.0071 feet/foot
Stream classification: C4

X1
Area (square feet) = 4.4
Width (feet) = 7.6
Mean depth = 0.6
Max depth = 0.8
Width/depth ratio = 13.1
Entrenchment ratio = 10.9
Cross-section 1
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=
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g
k 100
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2. Ijams Creek
Ecoregion 67, Tennessee

Latitude: 35.956553

Longitude: -83.868685

Drainage area: 0.05 square miles
Median particle size: 1 millimeter
Longitudinal slope: 0.0085 feet/foot
Stream classification: B5c

X1
Area (square feet) = 1.7
Width (feet) = 8.0
Mean depth = 0.2
Max depth = 0.4
Width/depth ratio = 37.3
Entrenchment ratio = 1.6
Cross-section 1
101
— Bankfull
—gr— Cross-secton
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2
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£ 100
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=
99 . T T T T
20 25 30 35 40 45 50

Distance (feet)




3. Forks Creek (2)
Ecoregion 67, Tennessee

Latitude: 35.949691

Longitude: -83.853727

Drainage area: 0.29 square miles
Median particle size: 20 millimeters
Longitudinal slope: 0.0041 feet/foot
Stream classification: C4

X1

Area (square feet) = 7.9
Width (feet) = 11.4

Mean depth = 0.7

Max depth = 1.2
Width/depth ratio = 16.5
Entrenchment ratio = 6.4

Cross-section 1
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Latitude: 36.349005

Longitude: -83.899726

Drainage area: (.33 square miles
Median particle size: 25 millimeters
Longitudinal slope: 0.0253 feet/foot
Stream classification: E4b

4. UT White Creek
Ecoregion 67, Tennessee

X1

Area (square feet) = 9.0
Width (feet) = 9.9

Mean depth = 0.9

Max depth = 1.5
Width/depth ratio = 10.9
Entrenchment ratio = 5.6
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4. UT White Creek
Ecoregion 67, Tennessee

Ellev stiom (feet)

S (Feed)

Longitudinal Profile




5. Forks Creek (1)
Ecoregion 67, Tennessee

Latitude: 35.936921

Longitude: -83.849549

Drainage area: 0.35 square miles
Median particle size: 70 millimeters
Longitudinal slope: 0.0121 feet/foot
Stream classification: C3

X1
Area (square feet) = 19.1
Width (feet) = 15.5
Mean depth = 1.2
Max depth = 1.8
Width/depth ratio = 12.6
Entrenchment ratio = 2.3
Cross-section 1
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5. Forks Creek (1)
Ecoregion 67, Tennessee
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6. Big Ridge Creek
Ecoregion 67, Tennessee

Latitude: 36.246175

Longitude: -83.921839

Drainage area: (.38 square miles
Median particle size: 12 millimeters
Longitudinal slope: 0.0119 feet/foot
Stream classification: C4

X1

Area (square feet) = 8.8
Width (feet) = 11.0

Mean depth = 0.8

Max depth = 1.0
Width/depth ratio = 13.7
Entrenchment ratio = 5.3

Cross-section 1
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6. Big Ridge Creek
Ecoregion 67, Tennessee

Hevathon (feet)
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Longitudinal Profile




7. Big Spring Creek
Ecoregion 67, Tennessee

Latitude: 36.303581

Longitude: -83.944898

Drainage area: 0.79 square miles
Median particle size: 20 millimeters
Longitudinal slope: 0.0331 feet/foot
Stream classification: E4b

X1

Area (square feet) = 7.3
Width (feet) = 8.4

Mean depth = 0.9

Max depth = 1.1
Width/depth ratio = 9.6
Entrenchment ratio = 2.5

Cross-section 1

101
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8. White Creek

Ecoregion 67, Tennessee

Latitude: 36.348095
Longitude: -83.901602

Drainage area: 0.90 square miles
Median particle size: 25 millimeters
Longitudinal slope: 0.0187 feet/foot

Stream classification: C4

X1

Area (square feet) = 19.5
Width (feet) = 15.9

Mean depth = 1.2

Max depth = 1.6
Width/depth ratio = 13.0
Entrenchment ratio = 3.6

Elevation (feet)
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9. Mill Creek
Ecoregion 67, Tennessee

Latitude: 35.988330

Longitude: -84.288880

Drainage area: 1.10 square miles
Median particle size: 15 millimeters
Longitudinal slope: 0.0039 feet/foot
Stream classification: C4

X1
Area (square feet) = 40.3
Width (feet) = 23.3
Mean depth = 1.7
Max depth = 2.7
Width/depth ratio = 13.4
Entrenchment ratio = 3.4
Cross-section 1
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10. Toll Creek
Ecoregion 67, Tennessee

Latitude: 35.952161

Longitude: -83.864656

Drainage area: 1.71 square miles
Median particle size: 50 millimeters
Longitudinal slope: 0.0174 feet/foot
Stream classification: C4

X1
Area (square feet) = 24.5
Width (feet) = 23.3
Mean depth = 1.1
Max depth = 1.4
Width/depth ratio = 22.1
Entrenchment ratio = 3.9
Cross-section 1
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11. Forks Creek (4)
Ecoregion 67, Tennessee

Latitude: 35.937082

Longitude: -83.848372

Drainage area: 1.84 square miles
Median particle size: 50 millimeters
Longitudinal slope: 0.0018 feet/foot
Stream classification: C4

X1
Area (square feet) = 224
Width (feet) = 17.2
Mean depth = 1.3
Max depth = 1.7
Width/depth ratio = 13.2
Entrenchment ratio = 4.0
Cross-section 1
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Latitude: 36.322751

Longitude: -83.9138006

Drainage area: 2.62 square miles
Median particle size: 30 millimeters
Longitudinal slope: 0.0133 feet/foot
Stream classification: C4

12. Clear Creek (1)
Ecoregion 67, Tennessee

X1

Area (square feet) = 22.3
Width (feet) = 21.8

Mean depth = 1.0

Max depth = 1.4
Width/depth ratio = 21.2
Entrenchment ratio = 2.3

Elevation (feet)
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12. Clear Creek (1)
Ecoregion 67, Tennessee
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13. Clear Creek (2)
Ecoregion 67, Tennessee

Latitude: 36.213589

Longitude: -84.059333

Drainage area: 2.77 square miles
Median particle size: 8 millimeters
Longitudinal slope: 0.0048 feet/foot
Stream classification: C4

X1
Area (square feet) = 37.9
Width (feet) = 23.3

Mean depth = 1.6

Max depth = 2.1
Width/depth ratio = 14.3
Entrenchment ratio = 31

Cross-section 1
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14. Crockett Creek
Ecoregion 67, Tennessee

Latitude: 36.379817

Longitude: -83.046554

Drainage area: 4.67 square miles
Median particle size: 25 millimeters
Longitudinal slope: 0.0025 feet/foot
Stream classification: B4c

X1

Area (square feet) = 44.6
Width (feet) = 23.2

Mean depth = 1.9

Max depth = 24
Width/depth ratio = 12.1
Entrenchment ratio = 2.0

Cross-section 1
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15. Beaver Creek
Ecoregion 67, Tennessee

Latitude: 36.059269

Longitude: -83.972218

Drainage area: 30.4 square miles
Median particle size: 12 millimeters
Longitudinal slope: 0.0010 feet/foot
Stream classification: C3

X1
Area (square feet) = 220.9
Width (feet) = 58.9

Mean depth = 3.8

Max depth = 5.5
Width/depth ratio = 15.7
Entrenchment ratio = 3.7

Cross-section 1
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16. Oostanaula Creek
Ecoregion 67, Tennessee

Latitude: 35.327517

Longitude: -84.705082

Drainage area: 57.0 square miles
Median particle size: 60 millimeters
Longitudinal slope: 0.0015 feet/foot
Stream classification: C4

X1
Area (square feet) = 344.9
Width (feet) = 73.3

Mean depth = 4.7

Max depth = 6.5
Width/depth ratio = 15.6

Entrenchment ratio = 3.0

Cross-section 1
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o
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17. Big Limestone Creek
Ecoregion 67, Tennessee

Latitude: 36.205938

Longitude: -82.650427

Drainage area: 79.0 square miles
Median particle size: bedrock
Longitudinal slope: 0.0023 feet/foot
Stream classification: Blc

X1
Area (square feet) = 431.5
Width (feet) = 131.7
Mean depth = 33
Max depth = 4.3
Width/depth ratio = 40.2
Entrenchment ratio = 1.4
Cross-section 1
114
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11{} —f— Crozz-secton
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106 \ ]
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100 \t

08 . . |
0 50 100 150 200
Distance (feet)
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18. Sewee Creek
Ecoregion 67, Tennessee

Latitude: 35.577894

Longitude: -84.749564

Drainage area: 117 square miles
Median particle size: 50 millimeters
Longitudinal slope: 0.0010 feet/foot
Stream classification: E4

X1
Area (square feet) = 497.5
Width (feet) = 69.8
Mean depth = 7.1
Max depth = 9.3
Width/depth ratio = 9.8
Entrenchment ratio = 2.9

Cross-section 1
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APPENDIX C

Ecoregions 68/69 Morphology Data



1. UT1 New River
Ecoregion 69, Tennessee

Latitude: 36.120713
Longitude: -84.432341

Drainage area: (.02 square miles
Median particle size: 40 millimeters
Longitudinal slope: 0.1420 feet/foot

Stream classification: A4a+

X1

Area (square feet) = 2.8
Width (feet) = 4.9

Mean depth = 0.6

Max depth = 0.8
Width/depth ratio = 8.5
Entrenchment ratio = 1.4

104
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2. UT Groom Branch
Ecoregion 68, Tennessee

Latitude: 36.450189

Longitude: -84.708111

Drainage area: 0.05 square miles
Median particle size: 0.50 millimeters
Longitudinal slope: 0.0051 feet/foot
Stream classification: E5

X1 X2
Area (square feet) = 2.2 2.2
Width (feet) = 52 5.1
Mean depth = 0.4 0.4
Max depth = 0.8 0.8
Width/depth ratio = 12.3 11.6
Entrenchment ratio = 3.9 6.5
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2. UT Groom Branch
Ecoregion 68, Tennessee

Elevation {feet)

101.5
101
100.5
100
995
99
98.5
98

Cross-section 1

K

N

s

TS

Bankfull

——Cross-secton

F

0 10 15 20 25
Distance (feet)

30

35

Elevation (feet)

100.5

100

99.5

99

985

98

Cross-section 2

— FBankfisll
—— Crocs-section

’

3 10 15 20 25 30
Distance (feet)

40




3. UT2 New River
Ecoregion 69, Tennessee

Latitude: 36.121060

Longitude: -84.430431

Drainage area: 0.06 square miles
Median particle size: 50 millimeters
Longitudinal slope: 0.0928 feet/foot
Stream classification: E4a

X1

Area (square feet) = 7.4

Width (feet) = 7.3

Mean depth = 1.0

Max depth = 1.4

Width/depth ratio = 7.3

Entrenchment ratio = 4.7

Cross-section 1
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4. UT West Fork Coyte Branch
Ecoregion 68, Tennessee

Latitude: 36.463306

Longitude: -84.714556

Drainage area: (.08 square miles
Median particle size: 0.25 millimeters
Longitudinal slope: 0.0071 feet/foot
Stream classification: E5

X1

Area (square feet) = 3.2
Width (feet) = 5.7

Mean depth = 0.6

Max depth = 0.9
Width/depth ratio = 10.4
Entrenchment ratio = 5.2

Cross-section 1
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5. UT Weaver Branch
Ecoregion 68, Tennessee

Latitude: 35.934432

Longitude: -84.859921

Drainage area: 0.09 square miles
Median particle size: 7.4 millimeters
Longitudinal slope: 0.0108 feet/foot
Stream classification: C4

X1 X2
Area (square feet) = 5.2 4.8
Width (feet) = 9.3 8.2
Mean depth = 0.6 0.6
Max depth = 1.0 0.9
Width/depth ratio = 16.7 14.2
Entrenchment ratio = 3.0 3.5
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5. UT Weaver Branch
Ecoregion 68, Tennessee

Cross-section 1
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6. UT Bee Ridge Creek
Ecoregion 68, Tennessee

Latitude: 36.075083

Longitude: -84.931611

Drainage area: 0.11 square miles
Median particle size: 0.13 millimeters
Longitudinal slope: 0.0050 feet/foot
Stream classification: C5

95

i W ateE Stir Face

X1 X2
Area (square feet) = 3.5 3.9
Width (feet) = 8.1 7.3
Mean depth = 0.4 0.5
Max depth = 1.0 0.8
Width/depth ratio = 19.1 13.7
Entrenchment ratio = 5.0 4.8
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6. UT Bee Ridge Creek
Ecoregion 68, Tennessee

Elevation {feet)
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7. UT Slave Falls
Ecoregion 68, Tennessee

Latitude: 36.531368

Longitude: -84.769519

Drainage area: (.29 square miles
Median particle size: 0.50 millimeters
Longitudinal slope: 0.0038 feet/foot
Stream classification: E5

X1

Area (square feet) = 8.3
Width (feet) = 9.7

Mean depth = 0.9

Max depth = 1.5
Width/depth ratio = 11.3
Entrenchment ratio = 6.6

Cross-section 1
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8. Underwood Branch
Ecoregion 68, Tennessee

Latitude: 36.079056

Longitude: -84.911972

Drainage area: 0.34 square miles
Median particle size: 98 millimeters
Longitudinal slope: 0.0282 feet/foot
Stream classification: E3b

X1

Area (square feet) = 14.4
Width (feet) = 11.6

Mean depth = 1.2

Max depth = 1.6
Width/depth ratio = 9.4
Entrenchment ratio = 2.8

Cross-section 1
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9. West Fork Coyte Branch
Ecoregion 68, Tennessee

Latitude: 36.463139

Longitude: -84.714583

Drainage area: 0.43 square miles
Median particle size: 0.50 millimeters
Longitudinal slope: 0.0040 feet/foot
Stream classification: E5

X1
Area (square feet) = 9.6
Width (feet) = 9.8
Mean depth = 1.0
Max depth = 1.4
Width/depth ratio = 10.0
Entrenchment ratio = 4.8
Cross-section 1
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10. Coon Creek
Ecoregion 68, Tennessee

Latitude: 35.666057

Longitude: -85.356841

Drainage area: 0.50 square miles
Median particle size: 199 millimeters
Longitudinal slope: 0.0272 feet/foot
Stream classification: B3

X1 X2 X3
Area (square feet) = 13.5 12.5 11.4
Width (feet) = 14.8 11.8 11.9
Mean depth = 0.9 1.1 1.0
Max depth = 1.3 1.3 1.5
Width/depth ratio = 16.1 11.2 12.4
Entrenchment ratio = 1.5 1.8 2.7
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10. Coon Creek

Ecoregion 68, Tennessee

Cross-section 1

Distance (feet)
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11. Weaver Branch
Ecoregion 68, Tennessee

Latitude: 35.936126

Longitude: -84.857636

Drainage area: 0.51 square miles
Median particle size: 6.2 millimeters
Longitudinal slope: 0.0067 feet/foot
Stream classification: B4c

X1 X2 X3
Area (square feet) = 9.7 13.2 11.3
Width (feet) = 10.9 11.7 10.0
Mean depth = 0.9 1.1 1.1
Max depth = 1.2 1.4 1.6
Width/depth ratio = 12.1 10.3 8.9
Entrenchment ratio = 1.6 1.4 1.6
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11. Weaver Branch
Ecoregion 68, Tennessee

Cross-section 1

Distance (feet)
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12. Flatrock Branch
Ecoregion 69, Tennessee

Latitude: 36.123561

Longitude: -84.424819

Drainage area: 0.71 square miles
Median particle size: 40 millimeters
Longitudinal slope: 0.0262 feet/foot
Stream classification: E4b

X1

Area (square feet) = 11.5
Width (feet) = 11.6

Mean depth = 1.0

Max depth = 1.3
Width/depth ratio = 11.7
Entrenchment ratio = 3.1

Cross-section 1
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13. Bandy Creek
Ecoregion 68, Tennessee

Latitude: 36.489056

Longitude: -84.710028

Drainage area: (.76 square miles
Median particle size: 0.50 millimeters
Longitudinal slope: 0.0018 feet/foot
Stream classification: E5

X1

Area (square feet) = 18.4
Width (feet) = 11.8

Mean depth = 1.6

Max depth = 2.6
Width/depth ratio = 7.5
Entrenchment ratio = 3.5

Cross-section 1
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14. Black House Branch
Ecoregion 68, Tennessee

Latitude: 36.515389

Longitude: -84.716944

Drainage area: 2.05 square miles
Median particle size: 20 millimeters
Longitudinal slope: 0.0044 feet/foot
Stream classification: C4

X1 X2
Area (square feet) = 30.5 39.4
Width (feet) = 239 226
Mean depth = 1.3 1.7
Max depth = 1.8 2.1
Width/depth ratio = 18.8 13.0
Entrenchment ratio = 5.0 5.3
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14. Black House Branch
Ecoregion 68, Tennessee

Elevation {feet)
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15. Flat Fork
Ecoregion 69, Tennessee

Latitude: 36.136792

Longitude: -84.487200

Drainage area: 2.37 square miles
Median particle size: 90 millimeters
Longitudinal slope: 0.0165 feet/foot
Stream classification: B3c

X1
Area (square feet) = 29.3
Width (feet) = 28.1
Mean depth = 1.0
Max depth = 1.8
Width/depth ratio = 27.0
Entrenchment ratio = 1.3
Cross-section 1
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16. Rockhouse Creek
Ecoregion 68, Tennessee

Latitude: 35.663490

Longitude: -85.346584

Drainage area: 3.11 square miles
Median particle size: 218 millimeters
Longitudinal slope: 0.0124 feet/foot
Stream classification: E3

X1 X2
Area (square feet) = 52.9 45.6
Width (feet) = 23.2 23.8
Mean depth = 2.3 1.9
Max depth = 2.7 2.2
Width/depth ratio = 10.2 12.5
Entrenchment ratio = 8.7 5.0
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16. Rockhouse Creek
Ecoregion 68, Tennessee

Elevation (feet)
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17. New River
Ecoregion 69, Tennessee

Latitude: 36.125320

Longitude: -84.420904

Drainage area: 4.15 square miles
Median particle size: 35 millimeters
Longitudinal slope: 0.0080 feet/foot
Stream classification: C4

X1
Area (square feet) = 96.8
Width (feet) = 36.0
Mean depth = 2.7
Max depth = 33
Width/depth ratio = 13.4
Entrenchment ratio = 5.2
Cross-section 1
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18. Basses Creek
Ecoregion 68, Tennessee

Latitude: 35.850888

Longitude: -85.055245

Drainage area: 8.07 square miles
Median particle size: 60 millimeters
Longitudinal slope: 0.0012 feet/foot
Stream classification: E4

X1
Area (square feet) = 101.2
Width (feet) = 26.0
Mean depth = 3.9
Max depth = 5.6
Width/depth ratio = 6.7
Entrenchment ratio = 6.4
Cross-section 1
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19. Laurel Fork
Ecoregion 68, Tennessee

Latitude: 36.513783

Longitude: -84.715431

Drainage area: 12.7 square miles
Median particle size: 35 millimeters
Longitudinal slope: 0.0047 feet/foot
Stream classification: C4

X1
Area (square feet) = 150.5
Width (feet) = 43.6

Mean depth = 3.4

Max depth = 4.2
Width/depth ratio = 12.6

Entrenchment ratio = 2.6

Cross-section 1
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20. Otter Creek
Ecoregion 68, Tennessee

Latitude: 36.053528

Longitude: -84.856222

Drainage area: 16.9 square miles
Median particle size: 225 millimeters
Longitudinal slope: 0.0065 feet/foot
Stream classification: C3

X1
Area (square feet) = 117.5
Width (feet) = 53.0

Mean depth = 2.2

Max depth = 33
Width/depth ratio = 23.9

Entrenchment ratio = 2.9

Cross-section 1
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21. North Chickamauga Creek
Ecoregion 68, Tennessee

Latitude: 35.237027

Longitude: -85.234943

Drainage area: 60.6 square miles
Median particle size: 300 millimeters
Longitudinal slope: 0.0311 feet/foot
Stream classification: B2

X1
Area (square feet) = 432.9
Width (feet) = 93.3
Mean depth = 4.6
Max depth = 7.5
Width/depth ratio = 20.1
Entrenchment ratio = 1.4

Cross-section 1
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22. Obed River
Ecoregion 68, Tennessee

Latitude: 36.061667

Longitude: -84.961389

Drainage area: 91.8 square miles
Median particle size: 100 millimeters
Longitudinal slope: 0.0006 feet/foot
Stream classification: I3

X1
Area (square feet) = 835.4
Width (feet) = 107.8
Mean depth = 7.8
Max depth = 9.1
Width/depth ratio = 13.9
Entrenchment ratio = 1.8
Cross-section 1
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APPENDIX D

Ecoregion 71 Morphology Data



1. UT6 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.522566

Longitude: -87.451521

Drainage area: (.02 square miles
Median particle size: 25 millimeters
Longitudinal slope: 0.0814 feet/foot
Stream classification: C4a

X1 X2 X3

Area (square feet) = 0.7 0.8 0.9
Width (feet) = 32 2.5 3.4

Mean depth = 0.2 0.3 0.3

Max depth = 0.4 0.6 0.4
Width/depth ratio = 14.2 8.1 13.2
Entrenchment ratio = 4.4 6.0 44

Cross-section 1
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1. UT6 Little Swan Creek
Ecoregion 71, Tennessee

Cross-section 2
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2. UT?2 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.519570

Longitude: -87.456770

Drainage area: 0.03 square miles
Median particle size: 5.7 millimeters
Longitudinal slope: 0.0597 feet/foot
Stream classification: C4a

X1 X2
Area (square feet) = 1.5 1.8
Width (feet) = 5.3 7.4
Mean depth = 0.3 0.2
Max depth = 0.7 0.7
Width/depth ratio = 18.2 29.4
Entrenchment ratio = 3.2 2.3
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2. UT?2 Little Swan Creek
Ecoregion 71, Tennessee

Cross-section 1
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3. UT3 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.512135

Longitude: -87.455704

Drainage area: 0.04 square miles
Median particle size: 18 millimeters
Longitudinal slope: 0.0440 feet/foot
Stream classification: C4a

X1
Area (square feet) = 2.6
Width (feet) = 8.6
Mean depth = 0.3
Max depth = 0.7
Width/depth ratio = 27.8
Entrenchment ratio = 4.3
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4. UT UT2 Woodhaven Lake
Ecoregion 71, Tennessee

Latitude: 36.073430

Longitude: -87.283140

Drainage area: 0.04 square miles
Median particle size: 5.0 millimeters
Longitudinal slope: 0.0108 feet/foot
Stream classification: E4

X1
Area (square feet) = 2.3
Width (feet) = 4.2
Mean depth = 0.5
Max depth = 0.8
Width/depth ratio = 7.8
Entrenchment ratio = 13.1
Cross-section 1
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5. UT Little Buffalo River
Ecoregion 71, Tennessee

Latitude: 35.352084

Longitude: -87.505361

Drainage area: 0.05 square miles
Median particle size: 7.3 millimeters
Longitudinal slope: 0.0419 feet/foot
Stream classification: E4a

X1

Area (square feet) = 3.0
Width (feet) = 5.5

Mean depth = 0.5

Max depth = 0.9
Width/depth ratio = 10.1
Entrenchment ratio = 3.7

Cross-section 1

101

100 A Bankfull /
—e— Crozz-zection

98 \ /

o7 4—-“"’/

o6 v

95 T T T T T T T

w0
w0

Elevation (feet)

Distance (feet)




6. UT7 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.517061

Longitude: -87.456661

Drainage area: 0.05 square miles
Median particle size: 13 millimeters
Longitudinal slope: 0.0623 feet/foot
Stream classification: C4a

X1 X2

Area (square feet) = 1.6 1.2
Width (feet) = 6.6 4.4

Mean depth = 0.2 0.3

Max depth = 0.5 0.5
Width/depth ratio = 27.9 16.7
Entrenchment ratio = 2.9 5.9

Cross-section 1
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6. UT7 Little Swan Creek
Ecoregion 71, Tennessee

Elevation {feet)
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7. UT5 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.525536

Longitude: -87.457892

Drainage area: 0.06 square miles
Median particle size: 18 millimeters
Longitudinal slope: 0.0406 feet/foot
Stream classification: E4a

X1 X2
Area (square feet) = 3.8 3.8
Width (feet) = 4.9 4.8
Mean depth = 0.8 0.8
Max depth = 1.1 1.1
Width/depth ratio = 6.3 6.1
Entrenchment ratio = 2.9 2.4
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7. UT5 Little Swan Creek
Ecoregion 71, Tennessee

Cross-section 1
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8. UT4 Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.513963

Longitude: -87.455846

Drainage area: 0.06 square miles
Median particle size: 9.8 millimeters
Longitudinal slope: 0.0714 feet/foot
Stream classification: B4a
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8. UT4 Little Swan Creek
Ecoregion 71, Tennessee

Cross-section |
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Latitude: 36.076054

Longitude: -87.275324

Drainage area: 0.10 square miles
Median particle size: 46 millimeters
Longitudinal slope: 0.0310 feet/foot
Stream classification: E4b

9. UT UT1 Woodhaven Lake
Ecoregion 71, Tennessee

X1 X2

Area (square feet) = 42 5.5
Width (feet) = 7.4 7.2

Mean depth = 0.6 0.8

Max depth = 0.9 1.2
Width/depth ratio = 13.2 9.4
Entrenchment ratio = 33 5.0

Elevation (feet)
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9. UT UT1 Woodhaven Lake
Ecoregion 71, Tennessee

Elevation (feet)

101

100

99

Cross-section 2

‘\ ——Barkfull
\:—CEDE:—SEcﬁm
T T T T T
0 10 20 30 40 50

Distance (feet)

60




10. Ham Branch
Ecoregion 71, Tennessee

Latitude: 35.356584

Longitude: -87.512692

Drainage area: 0.22 square miles
Median particle size: 45 millimeters
Longitudinal slope: 0.0166 feet/foot
Stream classification: C4

X1
Area (square feet) = 10.3
Width (feet) = 12.0
Mean depth = 0.9
Max depth = 1.1
Width/depth ratio = 14.0
Entrenchment ratio = 4.2
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10. Ham Branch

Ecoregion 71, Tennessee

Elevation (feet)

Cross-section 1

— Bankfull
—— Crosz-zection

Distance (feet)

80

100

120




11. UT2 Bryans Fork
Ecoregion 71, Tennessee

Latitude: 36.456187

Longitude: -85.420767

Drainage area: 0.23 square miles
Median particle size: 74 millimeters
Longitudinal slope: 0.0455 feet/foot
Stream classification: B3a

X1
Area (square feet) = 121
Width (feet) = 16.3
Mean depth = 0.7
Max depth = 1.0
Width/depth ratio = 21.9
Entrenchment ratio = 1.6
Cross-section 1
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12. UT1 Bryans Fork
Ecoregion 71, Tennessee

Latitude: 36.458705

Longitude: -85.426768

Drainage area: 0.24 square miles
Median particle size: 73 millimeters
Longitudinal slope: 0.0339 feet/foot
Stream classification: C3b

X1 X2

Area (square feet) = 11.9 9.3
Width (feet) = 14.0 13.8

Mean depth = 0.8 0.7

Max depth = 1.4 1.1
Width/depth ratio = 16.6 20.6
Entrenchment ratio = 2.1 2.5

Cross-section 1
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12. UT1 Bryans Fork
Ecoregion 71, Tennessee

Elevation (feet)
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13. UT1 Woodhaven Lake
Ecoregion 71, Tennessee

Latitude: 36.076194

Longitude: -87.275732

Drainage area: 0.27 square miles
Median particle size: 35 millimeters
Longitudinal slope: 0.0117 feet/foot
Stream classification: E4

X1

Area (square feet) = 13.9
Width (feet) = 12.8

Mean depth = 1.1

Max depth = 1.6
Width/depth ratio = 11.8
Entrenchment ratio = 2.6

b

]

—_———m
@ —
Z | [%7]
= ~, A
: i SIS % |
27 S i
\
Voa ke
V' l'.l —
% L -
—
v N
e J.
85 h
—d=TCaner Suir face \— e H/-A\\ III \
——Thalweg —_— \\ f
=L roas-4ection N
™ T T T T 1
n o FLLE] 150 Lt 230 Sy S20

Saarinn (ferr)

Longitudinal Profile



13. UT1 Woodhaven Lake
Ecoregion 71, Tennessee

Elevation (feet)
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14. UT Morgan Creek
Ecoregion 71, Tennessee

Latitude: 36.449308

Longitude: -85.392042

Drainage area: 0.32 square miles
Median particle size: 80 millimeters
Longitudinal slope: 0.0260 feet/foot
Stream classification: B3

X1
Area (square feet) = 11.0
Width (feet) = 11.0
Mean depth = 1.0
Max depth = 1.2
Width/depth ratio = 11.0
Entrenchment ratio = 1.7
Cross-section 1
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15. East Fork Hurricane Creek
Ecoregion 71, Tennessee

Latitude: 36.055688

Longitude: -86.277492

Drainage area: 0.36 square miles
Median particle size: 10 millimeters
Longitudinal slope: 0.0147 feet/foot
Stream classification: C4

X1 X2 X3
Area (square feet) = 10.4 10.6 13.8
Width (feet) = 11.3 11.9 14.8
Mean depth = 0.9 0.9 0.9
Max depth = 1.2 1.1 1.2
Width/depth ratio = 12.3 13.3 15.9
Entrenchment ratio = 5.4 5.1 7.2
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15. East Fork Hurricane Creek
Ecoregion 71, Tennessee

Cross-section 1
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16. UT2 Woodhaven Lake
Ecoregion 71, Tennessee

Latitude: 36.073827

Longitude: -87.283168

Drainage area: 0.44 square miles
Median particle size: 14 millimeters
Longitudinal slope: 0.0070 feet/foot
Stream classification: E4

X1 X2

Area (square feet) = 9.1 10.8
Width (feet) = 9.5 11.1

Mean depth = 1.0 1.0

Max depth = 1.2 1.2
Width/depth ratio = 9.9 11.4
Entrenchment ratio = 25 3.6
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16. UT2 Woodhaven Lake
Ecoregion 71, Tennessee

Cross-section |

Distance (feet)
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17. UT Little Marrowbone Creek
Ecoregion 71, Tennessee

Latitude: 36.272148

Longitude: -86.902682

Drainage area: 0.66 square miles
Median particle size: 47 millimeters
Longitudinal slope: 0.0084 feet/foot
Stream classification: B4c

X1 X2 X3
Area (square feet) = 22.3 18.8 17.8
Width (feet) = 25.2 25.4 22.9
Mean depth = 0.9 0.7 0.8
Max depth = 1.3 1.3 1.3
Width/depth ratio = 28.4 34.3 29.5
Entrenchment ratio = 1.3 1.3 1.7
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17. UT Little Marrowbone Creek
Ecoregion 71, Tennessee

Elevation (feet)
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18. UT3 Woodhaven Lake
Ecoregion 71, Tennessee

Latitude: 36.081146

Longitude: -87.294231

Drainage area: 0.66 square miles
Median particle size: 14 millimeters
Longitudinal slope: 0.0086 feet/foot
Stream classification: C4

X1 X2 X3
Area (square feet) = 20.5 21.5 18.9
Width (feet) = 19.1 18.7 15.3
Mean depth = 1.1 1.1 1.2
Max depth = 1.6 1.4 1.5
Width/depth ratio = 17.9 16.3 12.3
Entrenchment ratio = 4.8 5.0 5.1
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18. UT3 Woodhaven Lake
Ecoregion 71, Tennessee

Elevation (feet)
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Latitude: 35.527900

Longitude: -87.456635

Drainage area: 1.18 square miles
Median particle size: 40 millimeters
Longitudinal slope: 0.0090 feet/foot
Stream classification: C4

19. UT1 Little Swan Creek
Ecoregion 71, Tennessee

P 7 Y (O

X1

Area (square feet) = 42.2
Width (feet) = 25.8

Mean depth = 1.6

Max depth = 2.0
Width/depth ratio = 15.8
Entrenchment ratio = 3.7
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20. Weaver Branch
Ecoregion 71, Tennessee

Latitude: 35.355438

Longitude: -87.502046

Drainage area: 1.44 square miles
Median particle size: 27 millimeters

Longitudinal slope: 0.0090 feet/foot
Stream classification: C4

X1
Area (square feet) = 21.3
Width (feet) = 17.4
Mean depth = 1.2
Max depth = 2.0
Width/depth ratio = 14.3
Entrenchment ratio = 6.3
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20. Weaver Branch
Ecoregion 71, Tennessee

Elevation (feet)
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21. West Fork Brown Creek
Ecoregion 71, Tennessee

Latitude: 36.093543
Longitude: -86.793250

Drainage area: 1.51 square miles
Median particle size: 81 millimeters
Longitudinal slope: 0.0178 feet/foot

Stream classification: B3c

X1

Area (square feet) = 27.2
Width (feet) = 20.0

Mean depth = 1.4

Max depth = 2.2
Width/depth ratio = 14.8
Entrenchment ratio = 1.7
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22. Will Hall Creek
Ecoregion 71, Tennessee

Latitude: 36.071609

Longitude: -87.294206

Drainage area: 2.34 square miles
Median particle size: 57 millimeters
Longitudinal slope: 0.0079 feet/foot
Stream classification: C4

X1 X2
Area (square feet) = 36.4 30.0
Width (feet) = 25.5 22.0
Mean depth = 14 14
Max depth = 2.2 2.2
Width/depth ratio = 17.8 16.1
Entrenchment ratio = 3.8 4.2
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22. Will Hall Creek
Ecoregion 71, Tennessee

Elevation (feet)
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23. Bryans Fork
Ecoregion 71, Tennessee

Latitude: 36.457484

Longitude: -85.425834

Drainage area: 2.53 square miles
Median particle size: 27 millimeters
Longitudinal slope: 0.0046 feet/foot
Stream classification: C4

X1
Area (square feet) = 50.1
Width (feet) = 28.4
Mean depth = 1.8
Max depth = 2.1
Width/depth ratio = 16.1
Entrenchment ratio = 5.1
Cross-section 1
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24. Mansker Creek
Ecoregion 71, Tennessee

Latitude: 36.355880

Longitude: -86.724127

Drainage area: 4.97 square miles
Median particle size: bedrock
Longitudinal slope: 0.0056 feet/foot
Stream classification: F1

X1

Area (square feet) = 58.9
Width (feet) = 38.0

Mean depth = 1.5

Max depth = 2.0
Width/depth ratio = 24.6
Entrenchment ratio = 1.2

Cross-section 1
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25. Dry Creek
Ecoregion 71, Tennessee

Latitude: 36.284345
Longitude: -86.705335
Drainage area: 7.64 square miles

Median particle size: bedrock
Longitudinal slope: 0.0073 feet/foot
Stream classification: C1

X1
Area (square feet) = 126.1
Width (feet) = 50.5

Mean depth = 2.5

Max depth = 3.7
Width/depth ratio = 20.2
Entrenchment ratio = 24
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26. Little Swan Creek
Ecoregion 71, Tennessee

Latitude: 35.529466

Longitude: -87.453971

Drainage area: 8.82 square miles
Median particle size: 45 millimeters
Longitudinal slope: 0.0055 feet/foot
Stream classification: C4

X1
Area (square feet) = 113.3
Width (feet) = 48.1

Mean depth = 2.4

Max depth = 2.9
Width/depth ratio = 20.4

Entrenchment ratio = 3.1

Cross-section 1
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27. Sevenmile Creek
Ecoregion 71, Tennessee

Latitude: 36.072007

Longitude: -86.733542

Drainage area: 12.2 square miles
Median particle size: bedrock
Longitudinal slope: 0.0039 feet/foot
Stream classification: C1

X1

Area (square feet) = 94.3
Width (feet) = 36.7

Mean depth = 2.6

Max depth = 3.8
Width/depth ratio = 14.3
Entrenchment ratio = 3.1

Cross-section 1
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28. Little Buffalo River
Ecoregion 71, Tennessee

Latitude: 35.352696

Longitude: -87.503928

Drainage area: 13.2 square miles
Median particle size: 62 millimeters
Longitudinal slope: 0.0072 feet/foot
Stream classification: C4

X1
Area (square feet) = 155.5
Width (feet) = 54.9

Mean depth = 2.8

Max depth = 4.1
Width/depth ratio = 19.4

Entrenchment ratio = 3.5
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29. Whites Creek
Ecoregion 71, Tennessee

Latitude: 36.273604

Longitude: -86.817171

Drainage area: 13.8 square miles
Median particle size: bedrock
Longitudinal slope: 0.0031 feet/foot
Stream classification: 1

X1
Area (square feet) = 102.4
Width (feet) = 36.0

Mean depth = 2.8

Max depth = 3.3
Width/depth ratio = 12.6

Entrenchment ratio = 1.2
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30. Salt Lick Creek
Ecoregion 71, Tennessee

Latitude: 36.551887

Longitude: -85.857300

Drainage area: 14.5 square miles
Median particle size: bedrock
Longitudinal slope: 0.0024 feet/foot
Stream classification: C1

X1
Area (square feet) = 118.7
Width (feet) = 62.3

Mean depth = 1.9

Max depth = 2.8
Width/depth ratio = 32.7

Entrenchment ratio = 24

Cross-section 1
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31. Richland Creek
Ecoregion 71, Tennessee

Latitude: 36.144459

Longitude: -86.852688

Drainage area: 24.3 square miles
Median particle size: 60 millimeters
Longitudinal slope: 0.0074 feet/foot
Stream classification: C4

X1
Area (square feet) = 215.5
Width (feet) = 66.8

Mean depth = 3.2

Max depth = 45.
Width/depth ratio = 20.7

Entrenchment ratio = 3.5

Cross-section 1
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32. Wartrace Creek
Ecoregion 71, Tennessee

Latitude: 35.526917

Longitude: -86.340099

Drainage area: 35.7 square miles
Median particle size: bedrock
Longitudinal slope: 0.0030 feet/foot
Stream classification: C1

X1
Area (square feet) = 311.4
Width (feet) = 65.0

Mean depth = 4.8

Max depth = 6.1
Width/depth ratio = 13.6

Entrenchment ratio = 3.7

Cross-section 1
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33. Bradley Creek

Ecoregion 71, Tennessee

Latitude: 35.356352

Longitude: -85.978926

Drainage area: 41.3 square miles
Median particle size: 2.8 millimeters
Longitudinal slope: 0.0014 feet/foot
Stream classification: C4

X1
Area (square feet) = 260.0
Width (feet) = 78.6

Mean depth = 33

Max depth = 5.9
Width/depth ratio = 23.8

Entrenchment ratio = 24

Cross-section 1
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34. Whites Creek
Ecoregion 71, Tennessee

Latitude: 36.216224

Longitude: -86.819321

Drainage area: 51.3 square miles
Median particle size: bedrock
Longitudinal slope: 0.0022 feet/foot
Stream classification: Blc

X1
Area (square feet) = 305.1
Width (feet) = 70.4

Mean depth = 4.3

Max depth = 5.1
Width/depth ratio = 16.3

Entrenchment ratio = 1.5

Cross-section 1
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35. Fountain Creek
Ecoregion 71, Tennessee

Latitude: 35.518370

Longitude: -86.942251

Drainage area: 74.0 square miles
Median particle size: 200 millimeters
Longitudinal slope: 0.0022 feet/foot
Stream classification: E3

X1
Area (square feet) = 472.0
Width (feet) = 72.6
Mean depth = 6.5
Max depth = 7.5
Width/depth ratio = 11.2
Entrenchment ratio = 2.2
Cross-section 1
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36. Duck River
Ecoregion 71, Tennessee

Latitude: 35.471141

Longitude: -86.121514

Drainage area: 107 square miles
Median particle size: 100 millimeters
Longitudinal slope: 0.0014 feet/foot
Stream classification: C3

X1
Area (square feet) = 675.1
Width (feet) = 114.2
Mean depth = 5.9
Max depth = 7.5
Width/depth ratio = 19.3
Entrenchment ratio = 5.6
Cross-section 1
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APPENDIX E

Ecoregions 65/74 Morphology Data



1. UT1 Barnishee Bayou
Ecoregion 74, Tennessee

Latitude: 35.351310

Longitude: -90.046340

Drainage area: 0.09 square miles
Median particle size: medium gravel
Longitudinal slope: 0.00966 feet/foot
Stream classification: B4c

X1
Area (square feet) = 5.2
Width (feet) = 9.2
Mean depth = 0.6
Max depth = 0.9
Width/depth ratio = 16.2
Entrenchment ratio = 1.8
N e
\\:“:‘{\——_
E 93 e 1\ -}\-\:__\___
: i -\‘I /\
E I',I / \\\ 3
8 \ / 1 %Qt .
v ¥ R g ]
'|., \.\\ / ",| /1)" \\ T
l'\l .f.r( ,// 5 /\\ ’f"/
—a—"Wates Suaface "\.
—-—'IMT\.'.'\'E \\/I
g 0 =) pLLTS 130 (LA
Saarinm (ferr)

Longitudinal Profile



1. UT1 Barnishee Bayou
Ecoregion 74, Tennessee

Elevation (feet)
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2. UT Piney Creek
Ecoregion 65, Tennessee

Latitude: 35.389989

Longitude: -88.789536

Drainage area: 0.09 square miles
Median particle size: sand
Longitudinal slope: 0.00863 feet/foot
Stream classification: E5

X1 X2
Area (square feet) = 4.9 4.8
Width (feet) = 6.6 8.4
Mean depth = 0.7 0.6
Max depth = 1.4 1.1
Width/depth ratio = 9.0 14.7
Entrenchment ratio = 5.5 2.8
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2. UT Piney Creek
Ecoregion 65, Tennessee

Cross-section 1
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3. UT Tuscumbia River
Ecoregion 65, Tennessee

Latitude: 35.051156

Longitude: -88.750444

Drainage area: 0.12 square miles
Median particle size: sand
Longitudinal slope: 0.01257 feet/foot
Stream classification: E5

X1 X2

Area (square feet) = 6.1 6.2
Width (feet) = 8.8 7.3

Mean depth = 0.7 0.9

Max depth = 1.2 1.3
Width/depth ratio = 12.7 8.6
Entrenchment ratio = 2.7 4.9
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3. UT Tuscumbia River
Ecoregion 65, Tennessee

Elevation (feet)
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4. UT3 Barnishee Bayou
Ecoregion 74, Tennessee

Latitude: 35.371643

Longitude: -90.026829
Drainage area: 0.13 square miles
Median particle size: sand
Longitudinal slope: 0.00755 feet/foot 4
Stream classification: C5

X1
Area (square feet) = 7.1
Width (feet) = 11.0
Mean depth = 0.6
Max depth = 1.1
Width/depth ratio = 17.0
Entrenchment ratio = >10.0
Cross-section 1
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5. UT North Fork Cub Creek
Ecoregion 65, Tennessee

Latitude: 35.785215

Longitude: -88.264681

Drainage area: 0.16 square miles
Median particle size: sand
Longitudinal slope: 0.01164 feet/foot
Stream classification: E5

X1 X2 X3
Area (square feet) = 3.4 4.3 4.9
Width (feet) = 5.4 6.3 6.5
Mean depth = 0.6 0.7 0.8
Max depth = 1.1 1.0 1.1
Width/depth ratio = 8.4 9.1 8.7
Entrenchment ratio = >10.0 >10.0 >10.0
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5. UT North Fork Cub Creek
Ecoregion 65, Tennessee

Cross-section 1
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6. UT Poplar Tree Lake
Ecoregion 74, Tennessee

Latitude: 35.314997

Longitude: -90.058076
Drainage area: (.22 square miles
Median particle size: sand 3
Longitudinal slope: 0.00495 feet/foot
Stream classification: C5

X1

Area (square feet) = 12.9

Width (feet) = 14.1

Mean depth = 0.9

Max depth = 1.5.

Width/depth ratio = 15.3

Entrenchment ratio = 39
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7. UT2 Barnishee Bayou
Ecoregion 74, Tennessee

Latitude: 35.365364

Longitude: -90.033687

Drainage area: 0.23 square miles
Median particle size: sand
Longitudinal slope: 0.01040 feet/foot
Stream classification: E5

X1

Area (square feet) = 3.9

Width (feet) = 6.5

Mean depth = 0.6

Max depth = 0.8

Width/depth ratio = 10.8
Entrenchment ratio = >10.0

Cross-section 1
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8. Barnishee Bayou
Ecoregion 74, Tennessee

Latitude: 35.352193

Longitude: -90.046466

Drainage area: 0.86 square miles
Median particle size: sand
Longitudinal slope: 0.00560 feet/foot
Stream classification: I'5

X1

Area (square feet) = 28.8
Width (feet) = 23.5

Mean depth = 1.2

Max depth = 1.9
Width/depth ratio = 19.2
Entrenchment ratio = 1.3

Cross-section 1
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9. Cypress Creek
Ecoregion 65, Tennessee

Latitude: 35.376401

Longitude: -88.852283

Drainage area: 1.42 square miles
Median particle size: sand
Longitudinal slope: 0.00111 feet/foot
Stream classification: E5

X1
Area (square feet) = 13.5
Width (feet) = 9.9
Mean depth = 1.4
Max depth = 1.8
Width/depth ratio = 7.2
Entrenchment ratio = >10.0
Cross-section 1
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10. Scotts Creek
Ecoregion 74, Tennessee

Latitude: 35.267750

Longitude: -89.740489

Drainage area: 2.53 square miles
Median particle size: fine gravel
Longitudinal slope: 0.00188 feet/foot
Stream classification: B4c

X1

Area (square feet) = 47.6
Width (feet) = 22.8

Mean depth = 2.1

Max depth = 2.8
Width/depth ratio = 10.9
Entrenchment ratio = 1.7

Cross-section 1
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Latitude: 35.662943

Longitude: -88.668672

Drainage area: 5.57 square miles
Median particle size: sand
Longitudinal slope: 0.00341 feet/foot
Stream classification: E5

11. Trace Creek
Ecoregion 65, Tennessee

X1
Area (square feet) = 67.4
Width (feet) = 21.7
Mean depth = 3.1
Max depth = 3.8
Width/depth ratio = 7.0
Entrenchment ratio = >10.0

Cross-section 1
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12. Marshall Creek
Ecoregion 65, Tennessee

Latitude: 35.160921

Longitude: -89.067608

Drainage area: 6.40 square miles
Median particle size: sand
Longitudinal slope: 0.00111 feet/foot
Stream classification: C5

X1

Area (square feet) = 37.9

Width (feet) = 23.8

Mean depth = 1.6

Max depth = 2.5

Width/depth ratio = 14.9
Entrenchment ratio = >10.0

Cross-section 1
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13. Spring Creek
Ecoregion 65, Tennessee

Latitude: 35.770129

Longitude: -88.691930
Drainage area: 8.47 square miles
Median particle size: sand b
Longitudinal slope: 0.00283 feet/foot
Stream classification: E5

X1
Area (square feet) = 43.1
Width (feet) = 21.2
Mean depth = 2.0
Max depth = 2.8
Width/depth ratio = 10.4
Entrenchment ratio = >10.0
Cross-section 1
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14. Harris Creek
Ecoregion 65, Tennessee

Latitude: 35.626065
Longitude: -88.694443
Drainage area: 20.2 square miles
Median particle size: sand \
Longitudinal slope: 0.00206 feet/foot [§
Stream classification: E5

X1
Area (square feet) = 198.9
Width (feet) = 46.0

Mean depth = 4.3

Max depth = 6.3
Width/depth ratio = 10.7

Entrenchment ratio = 5.8

Cross-section 1
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15. Fletcher Creek
Ecoregion 74, Tennessee

Latitude: 35.169307

Longitude: -89.866455

Drainage area: 30.5 square miles
Median particle size: sand
Longitudinal slope: 0.00383 feet/foot
Stream classification: B5c

X1
Area (square feet) = 454.6
Width (feet) = 86.4

Mean depth = 53

Max depth = 7.9
Width/depth ratio = 16.4

Entrenchment ratio = 1.4

Cross-section 1
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16. Beech River
Ecoregion 65, Tennessee

Latitude: 35.634167

Longitude: -88.414722

Drainage area: 43.6 square miles
Median particle size: sand
Longitudinal slope: 0.00110 feet/foot
Stream classification: E5

X1
Area (square feet) = 272.7
Width (feet) = 51.7
Mean depth = 53
Max depth = 6.9
Width/depth ratio = 9.8
Entrenchment ratio = 4.0
Cross-section 1
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17. Nonconnah Creek
Ecoregion 74, Tennessee

Latitude: 35.049389

Longitude: -89.818276

Drainage area: 68.2 square miles
Median particle size: sand
Longitudinal slope: 0.00390 feet/foot
Stream classification: B5c

X1
Area (square feet) = 698.8
Width (feet) = 99.7

Mean depth = 7.0

Max depth = 9.1
Width/depth ratio = 14.2
Entrenchment ratio = 1.7

Cross-section 1
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APPENDIX F

Large Woody Debris Data



LARGE WOODY DEBRIS FIELD FORM

Revised: T0VER2018

I goloris) [<X] Slate ™ Forest Type | Dociduous
Crate: ST Conmnily | Foresi Age (yra) | 3010 50
Stiearn Marme False Gap Prong Piiys. Provimos L] Latitucle (dd} 35.70654
Reach ID 1 | Drainage Area (mi) 0.28 Longiude (dd) | 8338217
Watershed Nare | Domminant Species | Rhododendron, Oak, Mapbe, Birch, Hickory
Survay Length (i) 378 | Suney Length = 328 1] BKF Widih {ft) B Siopa () 004740 |
Stream Classification Perennial BEF Mean Depth (fi) 0.7! Bed material Gravel
Stream Conddion  |Reference | Flaodprane Width (i) 20 Rosgen Type E4a
Field Noles:
SCORE
1 [ Fl [ 3 4 5
. . PECE
CATEGDRY PIECES SCORES
LengVBKF Width Oto 0.4 i [oEw0s 061010 1 =10 | & m
Diamater jcm) 10 1o 20 1 3 30 bo 40 3 40 1o 50 »50 1 ]
; R R o
Zana 4 \ \\“{ig, \\\’&{;- Zaned | Zan 2
Location [Above 7 \ g L \‘;\ &\\\ S {Abovm | 1 (LR Zone 1 ™
DKFHanging | \ {f T § i \ i BKFMWithin WEDslow {Plaskons W)
mioch) | \ ‘-&\ Sremberis)| Bxr) | |
Type Bridge ' \“.f i ..\\\..ﬁ%m Romp | 4 Submersed | Buried | 16
Siructure Plain & Plainfint '“""'ﬂm 5 2 IntSticky | Sticky | 12
Statnlity Moveatie | MOw/Int '"“": ] 1 intSec | 5 Secuied z 13
Crientation (deg) Oio20 | F] 20 1o 40 40 o 60 | 1 E0toB0 | 1 B0 1o 80 | 4 F=)
DAM
CATEGORY ** DEBRIS DAMS **
SCORES
Langth 01o 20 20 10 40 01660 | 60te B0 | 8010100 | o
(% of BKF Widih) | | |
Hinight T
% ol BKF Depih) 010 20 2010 40 401080 | B0l BO | BO 1 100 | /]
Struciure Coarse Coarsa/int Inlmn InlFine Fine | [/}
Partinlly . Parkinlly low| Ml low |
Location high low In high flow e e I low flow | o
Staility Moveatis | Mowiint | '“m:’“ IntiSac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) [=X] Slate ™ Forest Type | Docidwows
Crate: G167 Conmnity | Foresi Age (yra) | 500 80
Stiearn Marme Catron Branch Phys. Provimos L] Latitucle (dd} 3586377
Reach ID 3 | Deainage Area (mi’) 0.37 Longiude (dd) | 8358746
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple. Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 12| Slopa (i) 005050 |
Stream Classification Perennial BIF Mean Depth (ft) 1] Bed material Cobble
Siream Congtion  [Referonce | Floadprona ‘Width (i) 15| Rosgen Type B3a
Field Noles:
SCORE
1 | F [ 3 [ 4 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 2 | 0Eto0s | 4 0.8101.0 3 >1.0 | 4 4
Diameter (cm) 10 1o 20 ] | 3 Mtodd | ] 40t 50 | 7 >50) F W
Zana 4 \\\. 4 §,..\\§ ] Zonad Zane 2
Location |A.bm|. B \‘\\‘ég i“t\t’\\ { 3 |A.bm. | e 3 £ona 1 M
DEFHanging | & K ;5;‘\ ; g “\“ { h&\g BHFANithin WEDekow (Bl W) |
i Ch) | | “‘tft HITR Mm! i e ]

Type Bridge 2 SR “I\\\“{{ G Ramp | 9 Submeried | Z Buried | n
Structure Pilain 3 Piainint 5 '“""ﬂ"“ | 5 IntiSticky | Sticky | P
Statlity Noveatle | 3 Mo/l s "': o] 3 inSee | Secured 7 o

Crientation (deg) Oio20 | E] 20 to 40 40 to &0 1 E0toB0 | 2 0090 | T 41
DAM
CATEGORY ** DEBRIS DAMS *
SCORES

Laogh 01020 201040 060 | B0 | 8010100 | o

(% of BKF Width) | | |

Hnsght | |

%% of BKE Degih) 010 20 20 16 40 w6 | B0t B0 | B0 1o 100 | 0
Structure Coarse Coarss/Int Inhnu IntFing | Fine | [}

Partinlly ) Partinlly iow| Med low |
Location high flow In high flow e e I low low | [}
Staility Moveatls | Mot | Inmr:m IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ | | Forost Type | Docid
Crate: | &8 County 1 | Forast Age (yra) | 3010 50
Strearn Marme Baanwaliow Branch | Phys. Provinoe 88 | Latitude {dd} 35 65227
Reach iD ] | Drainage Araa (mi’) 0.42 | Longitude (dd) | -83.57473
Watershed Marme | Dorminant Species | Rhwdodendnon, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Wit (t) 10] | Giapa (nM) 001814 |
Stream Classification Perennial BEF Mean Depth (ft) 0.8/ Bed material Gravel
Siream Condtion | Reference | Fiaadprane Widsh (i) 25 | _Rosgen Type E4
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 3 0.8 16 1.0 =10 | 4 il
Diamabar (em) 100020 | 3 A0t 50 | B 50 | 1
Zone 4 Zane 2 |
{bovn (Above Zone 1 e
Location DHFA ~ | 4 e 3 " W) 1 .}
inin. Ch) Bafy | =]

Type Bridge 5 Submersed | 3 Buried | r
Siructure Plain 7 IntBticky | Sticky | 5
Slatslity Moveatie | | 1 e | 1 Secured 8 ¥

Crientation (deg) Oio2d | 1 20 to 40 401060 | i G080 | 1 S0 | El i3
DAM
CATEGORY “ DEBRIS DAMS *
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
% of BKF Width) | | ] | |
Hnagnt | | 1 T
o BIE Dby 020 | 0040 | 40wE | B0 BD | B0 1a 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| [ ]
Location bigh flow In high fiow | peas| i I low flow | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
Investigaions} @J | State ™ | | Forost Type | Docid
[Crabe | &Y County 1 | Forest Age (yrs) | 30 10 50
Strearn Marme LIT Lisred Créak | Phys. Provinoe 88 | Latitude {dd} 3534519
Reach iD 4 | Drainage Araa (mi’) 0.42 | Longitude (dd) | -84.19332
Watershed Marme | Dorminant Species | Rhwdodendnon, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survay Length = 228 1] BKF Width (t) 13] | Slapa (M) 005530 |
Stream Classification Perennial BEF Mean Depth (ft]) 0.8 Bed material Gravel
Elrsam Conddion | Heference | Flaadprane Width (i) 20] | Resgen Type B4a
Fiahd Motes.
ESCORE
1 | 2 | 3 I 4 | 5
. w PIECE
CATEGDRY PIECES SCORES
LengBKF Width 0o 0.4 1 | 04to06 3 | 06oos | i 0.8 1.0 =10 | 3 5
Diamaber (cm) 101020 | 4 2toa0 | Miodd | ] 40l 50 | 50 | 7 A
Zona & HEEHARY Zane 2 |
Location il 6 \\Q*; e 1 Ve 1 o '
DKFMHanging | i; i ;‘_\ WEDelow (B W) |
i cw | %\\..gg ..\\;ag; . sm&\ cay)| Bxe) B

Type Bridge 3 \m m\\\“zt |4 |submersed| Buied | 1 n
Structure Plain i 3 IntSticky | Sticky | 1 20
Slatslity Moveatie | 1 S| 1 e | Secured 5 W

Crientation (deg) Oio2d | 3 20 to 40 1 401060 | 2 G080 | S0 | 2 Fl)
DAM
CATEGORY “ DEBRIS DAMS *
SCORES

Laog 0le20 | Wto4n | wweo | 1 BB | 8012100 | 3

(% of BKF Width) | | ] | |

Hnagnt | | 1 T

o BIE Dby 020 | 0040 | 40wE | B0 BD | B0 1a 100 | 1 5
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 1 5

Partially ) | [Partilty low| [ ]
Location high flow In high flow | 1 i) csiaet I low flow | z
Stabiliry Movenbie | Mowint | '“'"":’“i i intiSiac Secured | a

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ State ™ Forost Type | Docid:
Crate: &eNT | County 1 | Forest Age (yrs) 50 = A0
Strearn Marme Mids Branch | Phys. Provinoe 88 Latitude {dd} 3565779
Reach iD 5 | Drainage Araa (mi’) 0.69 Longitude (dd) | -83.57955
Watershed Marme | Dorminant Species | Rhwododendnon, Oak, Maple, Birch, Hickory, Pine
Survay Length (1) ap8 | Gurvey Length = 378 1] BIF Width (ft) 13| Slapa (f) 00M67T |
Stream Classification Perennial BEF Mean Depth (ft) 1.3 Bed material Gravel
Siream Condtion | Reference | Fiaadprane Widsh (i) &0] Rosgen Type E4b
Fiahd Motes.
ECORE
1 | 2 [ 3 4 5
PIECE
CATEGORY
LengthVBKF Width 0o 0.4 0.8 1.0 =10 | 3 1
Diamabar (em) 100020 | 4 40050 | >50) 1 14
Zona 4 f\\ {f Zona 2
{Abowa T 1 o Zone 1 o
Location DKFAanging | k \ { \\\,ﬁ&iﬁ%\\\}ﬁ WE/Beko % Baowwz)| =
o cy L \k\\\:gt S o) | ==
Type Bridge R 2 Submersed | 3 Buried | n
Siructure Plain 4 IntBticky | Sticky | 15
Slatslity Moveatie | e | Secured g 3
Crientation (deg) 0o 20 20 to 40 40 to 60 2 G080 | S0 | El il
DAM
CATEGORY “ DEBRIS DAMS *
SCORES
Longix 0in 20 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
% of BKF Width) | ] | |
Hinight | 1 T
o BIE Dby 0ia 20 0040 | 40wE | B0 BD | B0 1a 100 | [}
Structure Coarse Coarse/Int | Inlmn IntFine | Fine (/]
Partially ) | [Partilty low| el s ]
Location bigh flow In high fiow | peas| i I low flow | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
Iy gmtoris) Simbn ™ Forost Type | Docid)
Chabe | l"'.ﬂlﬂ!r I Fanaat AQH |}'r!_|- 50 15 B0
Strearn Marme Bananaalion Crask | Phys. Provinoe 88 | Latitude {dd} 35 15820
Reach iD | Drainage Araa (mi’) 0.8 Longitude (dd) | 8210341
Watershed Marme | Dorminant Species | Rhwdodendion, Oak, Maple, Birch, Hickory, Pine
Suineey Length (1) A28 | Burvey Langth = 378 1] BKF Width (ft) 14 Slapa (1) 005TRD |
Stream Classification Perennial BEF Mean Depth (ft]) 1.1} Bed material Gravel
Elrsam Conddion | Heference | Flaadprane Width (i) 25] Resgen Type B4a
Fiahd Motes.
ECORE
| 2 [ 3 [ 4 5
= = PIECE
CATEGDRY PIECES SCORES
LengBKF Width 0o 0.4 | 0.4 to06 3 | 06008 § 0.8 1.0 4 =10 | ] 4
Diamaber (cm) 1010 20 2toa0 | n 0 to 40 ] 40l 50 | 5 >50 [
Zone 4 S Zone 2
g {Avovs L . i {Asove . Zone 1
DKFMHanging | i; i ;‘_\ WEDelow (B W) |
i %\\..gg ..\\;ag; L sm&\ ) =t
Type Bridge S m\\\“g ] Submersed | 3 Buried | 1 10
Structure Plain 5 IntSticky | 3 Sticky | -~
Slatslity Moveatie | S| 3 e | B Secured 3 2
Crientation (deg) 0o 20 20 to 40 2 401060 | 2 G080 | 4 S0 | 1 4l
DAM
CATEGORY “ DEBRIS DAMS *
SCORES
Laog 01020 2010 40 w60 | BB | 801100 | 1 5
(% of BKF Width) | | |
Hinight |
o BIE Dby 0ia 20 2010 40 40wE | B0 BD | B0 1a 100 | 1 5
Structure Coarse Coarse/Int Inlmn IntFine | 1 Fine 4
Partially ) [Partilty low| el s ]
Location high flow In high ficw i) it 1 I low flow | 4
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac 1 Secured | 4

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) 1] | Slate ™ | | Forest Type | Declduous
Crate: | G187 | Conmnity | | Forest Age (yra) = 301050
Stiearn Marme Sill Branch | Phys. Proviwos L] | Latitude {dd) 512784
Reach ID T | Drainage Area (i) 1.3 Longiude (dd) | 8253314
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 15] | Siope (i) 008040 |
Stream Classification Perennial BIF Mean Depth (ft) 1| Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 20 | _Rosgen Type B3a
Fialed Moes:
SCORE
1 | 2 [ 3 [ 4 | 5
CATEGORY ;'Ecu: EES
Length/EKF Width Qw04 1 1 0810 1 =10 | 2 A
Diamater jcm) 10 1o 20 2 ] | 2 | »50) 12
Zona 4 FEEE B R Zone 2 [
san {Anove i \ & \2& \E}k ii- | 2 (Anove 4 Zone 1 ; .
it BKFiHanging | ‘ fﬁ 3; i \ i ; : WE/Balow (B W) =
noch) | b .‘ff*\\\\“:i k BeE) | =
Type Brivge z SR L ‘ |3 Submersed | 1 Buried | 15
Structure Pilain i 2 IntiSticky | i Sticky | 5
Statlity Noveatle | z inSee | 2 Secured 18
Crientation (deg) Oio20 | 20 to 40 40 to 80 | 2 E0toB0 | 1 0090 | 3 5
CATEGORY “* DEBRIS DAMS ** SCORES
Langth | | | | |
(% of BKF Width) Oloz0 | 20040 | W6 | 1 B0l B0 | 1 801 100 | 7
Hnsght | | 1 1
% ol BKF Depih) 01020 | Wind0 | 40to60 | L B0l BO | BO s 100 | 1 B
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | 1 Fine | T
Partially ) | Partialty ow| [ |
Location high fow In high ficw | | 3 o 1 o fow flw | T
Statiliy Mavaabis | Mowiat | '“'“':m; 2 InuSec Secured | &
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | 1617 | Conmnity | | Forest Age (yra) = 3010 50
Stiearn Marme Laured Craek | Phys. Proviwos L] | Latitude {dd) 35.34526
Reach ID 8 | Drainage Area (i) 1.3 Longiude (dd) | -84.19428
Wiatershed Nare | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 18] | Siope (i) 001700 |
Stream Classification Perennial BIF Mean Depth (ft) 1.2| Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 80| | _Rosgen Type (]
Fialed Moes:
SCORE
1 | 2 [ 3 [ 4 | 5
CATEGORY pges
Langth'BKF \Width O 04 0.8 10 1.0 1 >1.0 | ] 1
Diameter (cm) 10 1o 20 7 3 F | 40t 50 | >50) 1 ik
st T T
fmu-l i }\ \\‘ﬁ\{ﬁ i : Zorw 2 :
Location P Mangiog | i n | WE/ Bk T (Bl W) | '
mmcn) | BxF) | ——
Type Bridge 2 Submeried | Buried | 8
Structure Pilain i IntiSticky | Sticky |
Statlity Noveatle | inSee | 1 Secured 1 14
Crientation (deg) Oio20 | F E0toB0 | 0090 | 2 12
CATEGORY SCORES
Langth | | | | |
(% of BKF Width) Oloz0 | 20040 | W6 | B0l B0 | 801 100 | 1 5
Hnsght | | 1 1
% ol BKF Depih) 01020 | Wind0 | 40to60 | B0l BO | BO s 100 | 1 5
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 1 5
Partially ) [ Partialty law| [ | £
Location high fow In high ficw | | o o fow flw | 1 5
Statility Maveable | Moot | Imﬂ':mi IntiSec Secured | 1 5

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Investignions} @J State ™ Forost Type | Docid
Crate: CREE | Conmnity | Forast Age (yrs) | 3010 50
Steearm Narme UT Litlla Siony Creak | Phys. Provinmoe 66 Latitucle (dd} 2528384
Reach ID ] | Deainage Area (mi’) 16 Longiude (dd) 206792
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Surcey Length (1) 328 | Survey Length = 328 1] BKF \Wdih (ft) 17 Slopa (i) 004156 |
Stream Classification Perennial BIF Mean Depth (ft) 1.2| Bed material Cobble
Siream Condtion | Reference | Fioadprona Width (i) 0] Rosgen Type Caa
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
PIECE
CATEGORY SCORES
Length/EKF Width Qw04 5 0810 3 =10 | 1 H
Diamater (cm) 10 1o 20 H E] A5 | 1 >50 7 ¥
Zona 4 R iﬁf { Zone 2
[Above R 3 \ (LR Zone 1 =
g DiFManging | | ft “\aiigf. \\t { S B WE Bk ¥ {Belowws) | "
iy | tt\mg;;i\k\ e ey | —

Type Bridhger H SRR 5 Subimersed | z Buried | 1 U
Structure Pilain 2 IntiSticky | 4 Stcky | 2 i
Slatshty Moveable z inSee | 2 Secuied 3 ¥

Crientation (deg) Oio20 | 1 20 to 40 4 40 to &0 1 E0toB0 | ] 0090 | 1 2
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | ] |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | B0 BO | B0 1a 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partinlly ) [Partinlty iow| [ ]
Location high flow In high fiow ree e I low flow | [}
Staility Maveabls | Mot | '“M:mi IntrSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 102016
Investignions} @J State ™ Forost Type | Docid
Crate: G117 | Conmnity | Forast Age (yrs) | 8010 100
Steearm Narme Little Slickrock Craek | Phys. Provinmoe 64 Latitucle (dd} 3544846
Reach ID 10 | Deainage Area (mi’) 2 Longiude (dd) | 8358223
Wiatershed Nare | Dominant Species Rhododendron, Oak, Maple, Ash, Birch, Hickory
Surcey Length (1) 328 | Survey Length = 328 1] BKF \Wdih (ft) 23] Slape (RN} 004720 |
Stream Classification Perennial BIF Mean Depth (ft) 1.3 Bed material Cobble
Siream Condtion | Reference | Fioadprona Width (i) 0] Rosgen Type C4b
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 1 | 0. to 08 § 081010 4 >1.0 | 4 ai
Diamatar (cm) 020 | mm:m 30 to 40 E] a0t 50 | 5 >50) 1 S
Zona 4 : Zona 3 Zone 2
[Above {Abovn | (LY Zone 1 o
Location meFtanging | | Ea \5 o {i{ﬁg \\“: BKFMithin & WE/Delow 4 (Bekins W)
e L *t;*\ . \ L = T —

Type Brivge 1 S “\\&m G Remp | 8 Submeried | 5 Buried | 4
Struciurs Plain ) Plainiint F) '“""ﬂ"“ | IntiSticky | 4 Sticky | 3 y
Slatshty Moveable Moyl 2 s "': . 3 wsee | 5 Secured 4 51

Crientation (deg) 0 1o 20 20 to 40 1 40 to 80 | & E0toB0 | ] 0090 | + 2
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | | .
% of BKF Widih) 0120 20 ta 40 1 006 | 01080 | 1 8010100 | 2 1%
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | ? B0 BO | B0 1a 100 | ? 16
Stuclure Coarse 1| coarseimt 1 e - invFine | Fine 8
Partinlly ) [Partinlty iow| [ ]
Location high flow 1 In high fiow ree 1 e 2 I low flow | 12
Staility Maveabls | Mot | '“M:mi 1 IntrSac 1 Secured | 7 ]

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | CREE | Conmnity | | Forest Age (yra) = 3010 50
Stiearn Marme Litthe Siony Creek | Phys. Proviwos 66 | Latitude {dd) 5 28646
Reach ID i | Drainage Area (i) 23 Longiude (dd) | 8206631
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 28| | Siope (i) 005175 |
Stream Classification Perennial BIF Mean Depth (ft) 1.1] Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 60| | _Rosgen Type B3a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. w MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 3 | 04t006 1 | 0Ewos | 2 088010 ES i 1
Diamater jcm) 10 1o 20 4 20030 | ? Miadd | [ | »50) 1
Zona 4 SR ;&1\\%& Zon 3 Zon 2 [
W b |, R B [ |
DKFHanging | T \\53@;5;&\\\}\3, BEFMithin | WEDlow {Puakow W) |
moch)_| R sy o) | =

Type Brisge 1 hEESSY Remp [ 6 Submersed| A -
Structure Plain 5 Plaindint 2 Inkeer ] IntiSticky | Stcky | 3
Statlity Noveatle | 3 Mo/l 3 s "': o] inSee | 1 Secured 13

Crientation (deg) Oio20 | 1 20 to 40 1 40 to 80 | 2 E0toB0 | 2 0090 | 1 n
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | 1 W60 | 60te B0 | 8040 100 | 2
(% of BKF Widih) | | | ] |
Hinight | | T T
% ol BKF Depih) 01020 | Wind0 | 4 40to60 | B0l BO | BO s 100 | 2
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | Fine | 3
Partially ) | Partialty ow| [ |
Location high fow In high ficw | | 3 o o fow flw | 3
Statility Maveable | Moot | 1 Imﬂ':mi IntrSec Secured | z
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | &7 | Conmnity | | Foresit Age (yra) = 3010 50
Stiearn Marme Lower Higging Crask | Phys. Proviwos L] | Latitude {dd) 2508634
Reach ID 12 | Drainage Area (i) 3.2 Longiude (dd) | 8252053
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) %3 | Siope (i) 004820 |
Stream Classification Perennial BIF Mean Depth (ft) 1.4 Bed material Cobble
Siream Congtion  [Referonce | Floadprona ‘Width (i) 40/ | _Rosgen Type B3a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 2 | o4wos 1 | 0Eto0s | 4 0.8101.0 2 >1.0 | 1 F7)
Diameter (cm) 10 1o 20 20030 | 1 Mtodd | ] 40t 50 | 4 >50) F ¥
SRR A T g |
Zana 4 i &.\%{f?&&\\ .jfg,..?\\‘ﬁ\q ] Tonen Zane 2
Location {Acovs ] aew | e 1 Zone 1 »
DEFHanging | bt t i &\a{ﬁ SR BKFWIhin | WEDekow (Bl W) | ¥
mocry | L ey x| ]

Typs Bridge ] Remp | 7 |Submwrsed| 3 O -
Struciurs Plain 1 Plainiint F) '“""ﬂ"“ | 2 IntiSticky | 2 Scky | 1 o
Statlity Noveatle | 1 Mo/l ] '“'"":'"" | '] inSee | 1 Secured ] 3

Crientation (deg) Oio20 | 20 to 40 1 40 to 80 | 5 E0toB0 | 1 0090 | 3 3
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth 0020 | 0t0 4D | W60 | 60te B0 | B0 100 | 1 5

(% of BKF Widih) | | | ] |

Hinight | | T T

% ol BKF Depih) 01020 | Wind0 | 40to60 | B0l BO | 1 BO s 100 | 4
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | Fine | 3

Partially ) | Partialty ow| [ |
Location high fow In high ficw | | 3 o o fow flw | 3
Statility Maveable | Moot | Imﬂ':mi IntrSec Secured | 1 5

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Investignions} @J State ™ Forost Type | Docid
Crate: G117 | Conmnity | Forast Age (yrs) | 8010 100
Steearm Narme Slickrck Creek | Phys. Provinmoe 68 Latitucle (dd} 3543155
Reach ID 13 | Deainage Area (mi’) 9 Longiude (dd) | -83.90025
Wiatershed Nare | Dominant Species Rhododendron, Oak, Maple, Ash, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) 47| Slopa (i) 001960 |
Stream Classification Perennial BIF Mean Depth (ft) 1.8] Bed material Cobble
Siream Congtion  [Referonce | Floadprona ‘Width (i) 120/ Rosgen Type B3e
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
PIECE
CATEGORY SCORES
Length/EKF Width Qw04 4 0810 T =10 | & 1
Diamater jcm) 10 1o 20 5 | 4 »50) B [
Zona 4 R iﬁf S Zone 2
[Abova R (Anove 5 Zone 1
g DiFManging | © ft \\}% \\t { R\ i 4 WE Bk s Balowws)| 7 o
iy | tt\mg;;i\k\ e ey | —

Type Brivge 1 S T Submersed | T Buried | 4 i
Structure Plain 2 5 IntiSticky | 4 Stcky | & I8}
Statlity Moveabe 3 inSee | T Secured ] 1

Crientation (deg) Oio20 | F 20 to 40 F 40 to &0 5 E0toB0 | 4 0090 | & 67
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | |
(% of BKF Width) 01020 20 to 40 W6 | 2 B0l B0 | 2 801 100 | 1 19
Hinight | |
% ol BKF Depih) 010 20 20 40 40 4 40to60 | L B0l BO | 1 BO s 100 | 2 L]
Stuclure Coarse 1| coarseimt 2 gt invFine | 2 Fine 13
Partially ) | [Partinlty iow| [ |
Location high fow In high fiow | 2 | o o fow flw | 3 19
Stamility Mavaabie | Mawiiat | '“'m:mi 1 InSac 1 Secured | 3 7
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
Investignions} @J State ™ Forost Type | Docid
Crate: 1817 | Conmnity Cartar | Forast Age (yrs) | 3010 50
Steearm Narme Clark Craak | Phys. Provinmoe L] Latitucle (dd} 5. 14788
Reach ID 14 | Drainage Area (i) 8.5 Longiude (dd) | 82 52840
Wiatershed Nare | Doeminant Species Rhododendron, Ash, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) | Slopa (i) 001876 |
Stream Classification Perennial BIF Mean Depth (ft) 2| Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 100/ Rosgen Type [
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 3 | 0. to 08 3 081010 T >1.0 | 2 ai
D b (crm) 020 | mm:m 30 to 40 7 4050 | G >50) F
Zona 4 : Zona 3 Zone 2
[Abova {Abovn | (hbove Zone 1 -
Location BEFMHanging | i \5 i {i{ﬁg \\“: BEFMithin B WE/Delorw 8 (Bekins W) ;
. ol e

Type Bridhger Y R | 12 Subimersed | 3 Buried | 14
Structure Pilain Piaindint | 4 Inkeer ﬂ"" | a IntiSticky | 5 Sticky | "
Statlity Moveabe Mo/l 4 '“""': . 5 inSee | Secured ] 4

Crientation (deg) 0 1o 20 20 to 40 F 40 to &0 3 E0toB0 | 0090 | &

DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth | | |

(% of BKF Widih) e e SR LR ! A R ! ¢

Hinight | |

% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | 1 BO s 100 | 1 8

Structure Coarse Coarse/Int Inlmo 2 IntFine | Fine [
Partially ) [Partinlty iow| [ |

Location high fow In high flow | o ] o fow flw | B

Staility Maveabls | Mot | '“M:mi 1 IntrSac 1 Secured | 7

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | &7 | Conmnity | | Forest Age (yra) = 3010 50
Stiearn Marme Do River | Phys. Proviwos L] | Latitude {dd) 515732
Reach ID 15 | Drainage Area (i) 10 Longitude (dd) | 8210080
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 40| | Glape (RiN) 001514 |
Stream Classification Perennial BIF Mean Depth (ft) 2.2 Bed material Cobble
Siream Condtion | Reference | Fioadprona Width (i) 125] | _Rosgen Type [+
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
A = MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 ¢ | 04tw06 3 | 0Ewos | i 088010 1 ES B
Diamater (cm) 10 1o 20 2 200030 | 2 oAl | 2 A5 | 1 >50 Ih
et SRR bR T
= T e = B
Location : . 3 & SR “\“g “-\ w't“ e i i ; o | 2 heckas] ! ! e
DKFHanging | hiina 3&&\\@;@&&&\\}@5 BEFMithin | WEDlow {Puakow W) |
noChl &Qﬁiﬁ%ﬁ*‘a\\ﬁaﬁi &Eﬁ\kﬁgﬁ@:& Srmsbiede) Ry o]

Type Brigge R Remp | 4 |Submersed] z Bured | 1 5
Struciure Piain 3 Plain/int 2 '“""ﬂ"“ | 2 IntiSticky | Sticky | 13
Slatshty Noveatle | 1 Moyl 2 s "': o] z inSee | 1 Secuied 1 vl

Crientation (deg) Oio20 | 20 to 40 1 40 to 80 | 2 E0toB0 | ] 0090 | 1 5
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ Partially iow| [ [
Location high flow In high ficw | ree e I low flow | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10M82016=
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | [REE | Conmnity | | Foresi Age (yra) | 3010 50
Stiearn Marme Laured Fork | Phys. Proviwos L] | Latitude {dd) 5. 25588
Reach ID 1% | Drainage Area (i) 17.4 Longitude (da) | 8210988
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) &0 | Glape (RiN) 0.00470 |
Stream Classification Perennial BIF Mean Depth (ft) 2.1 Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 100} | _Rosgen Type B4c
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | o4wo0s & | 0Eto0s | 4 0.8101.0 1 >1.0 | F7)
Diamater (cm) 10 e 20 [ 20030 | E] Mioad | ] o5 | >50 A
Zona d S T Zomen Zona 2 T
eston e B T , Zone 1 .
DEFHanging | bt t i {ﬁ SR BKFWIhin | WEDekow (Bl W) |
mochy | T B o) | ——

Type Brigge SRR Remp | 4 |Submersed| 5 Buied | 4 3
Struciure Piain 4 Plain/int 4 '“""ﬂ"“ | 5 IntiSticky | Sticky | b
Slatshty Noveatle | Moyl 3 s "': o] 3 wsee | 3 Secured 4 4

Crientation (deg) Oio20 | 1 20 to 40 3 40 to 80 | 2 E0toB0 | 4 0090 | 3 +
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ Partially iow| [ ]
Location high flow In high ficw | ree e I low flow | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: CAEE Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme Porters Craek Phys. Provimos L] Latitucle (dd} 35.70623
Reach ID i7 | Drainage Area (i) 11.7 Longiude (dd) | -83.38326
Wiatershed Nare | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) 6| Slopa (i) 003040 |
Stream Classification Perennial BIF Mean Depth (ft) 26| Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 150] Rosgen Type B3
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 2 0810 =10 | 11
Diamater jcm) 10 1o 20 E] | 1 »50) ? 11
Zana 4 “\‘\’3;{ bR 3,&\\% Zan 2
o ~ -.?;;;;\ \~?~ \ rre . e }
DKFHanging protii ifi-‘ ; WEDlow [ *
i Ch) | L .ﬁ*\ K i —

Type Bridhger SR ‘ 7 Subrmersed | Buried | 3|
Structure Pilain 3 i IntiSticky | i Sticky | 4
Statlity Moveabe 7 inSee | Secured T

Crientation (deg) Oio20 | 4 20 to 40 1 40 to &0 E0toB0 | 2 0090 | 14
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hnsght 1 1
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) Partialty ow| [ |
Location high fow In high flow | o o fow flw | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1C
I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate G161 T Conmnity St | Foresi Age (yra) = 3010 50
Stiearn Marme Middls Prong Pigaan Phiys. Provimoe L] Latitucle (dd} 35.70728
Reach ID 18 | Drainage Area (i) 19.5 Longiude (dd) | 8328005
Watershed Narme Pigeon | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Gurvey Longth = 328 1] BKF \WdIn (ft) 53| Slopa (i) 004170 |
Stream Classification Perennial BIF Mean Depth (ft) 28| Bed material Cobble
Siream Congtion  [Referonce | Floadprona ‘Width (i) 120/ Rosgen Type B3a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
PECE
CATEGDRY
Langth'BKF \Width D04 ] 0.8 10 1.0 =10 | -7
Diameter (cm) 10 1o 20 5 40t 50 | ] >50) n
Zona 4 Zone 2
|Apova [Above Zone 1 =
Location DKFiHanging | WE/Dekow 4 (B W) 2
mmcn) | BxF) | — |

Type Bridge “ ‘ 1{ :§§§ Submeried | Buried | i
Structure Pilain 8 IntiSticky | 2 Sticky | b
Statlity Moveabe 5 inSee | Secured %

Crientation (deg) Oio20 | 4 E0toB0 | 1 0090 | + 3
DAM
CATEGORY
SCORES

Langth 0lo 20 200 40 Wwen | 1 60te B0 | 8040 100 | 3

(% of BKF Widih) | | |

Hnsght | |

% ol BKF Depih) 010 20 20 40 40 40to60 | L B0l BO | BO s 100 | 3
Structure Coarse Coarse/Int Inlmo IntFine | 1 Fine 4

Partially ) Partialty ow| [ |
Location high fow In high flow | o 1 o fow flw | 4
Statility Maveable | Moot | Imﬂ':mi 1 IntiSec Secured | 3

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) [=X] | Slate ™ Forest Type | Docldwows
Crate: | G617 | Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme Phys. Provimos L] Latitucle (dd} 3565277
Reach ID | Deainage Area (mi’) .3 Longiude (dd) | 8357321
Wiatershed Nare | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) | Slopa (i) 002900 |
Stream Classification Perennial BIF Mean Depth (ft) 3 Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 130] Rosgen Type B3
Fiehd Motes.
SCORE
[ 3 5
GoRY MECE
s SCORE3
LonghVBKF Width D004 i 088010 1 1.0 | i 7]
Diamater jcm) 10 1o 20 4 | F] »50) 1 n
Zona 4 Zon 2 [
{Apove (LR Zone 1 =
Locaticn DKFHanging : m\ 2 WE Bk ’ (Fakews W) | =
inin Cn) L B i e
Type Bridge &Nﬁx{} 8 Submersed | 1 Buried | =
Structure Pilain IntiSticky | Sticky | 1 4
Statlity Moveabe z inSee | Secuied 13
Crientation (deg) 0 1o 20 20 to 40 1 40 to &0 1 E0toB0 | 2 0090 | 1 n
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0lo 20 200 40 Wwen | 1 60te B0 | B0 100 | 1 B
(% of BKF Widih) | | |
Hnsght | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | 1 BO s 100 | 1 8
Siruciure Coarse Coarse/Int Inlm:m; 1 IntFing Fine | 4
Partially ) [Partinlty iow| [ |
Location high fow In high flow | o o fow flw | 2 10
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 7 10
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
Iy gmtoris) State TH Forest Type | Docldwows
Crabe Conmndy | Forest Age (yrs) | 5010 60
Stiearn Marme Phys. Provimos L] Latitucle (dd} 3550661
Reach ID | Drainage Area (i) 61 Longiude (dd) | -84.10628
Wiatershed Nare | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) 4| Slopa (i) [
Stream Classification Perennial BIF Mean Depth (ft) 16 Bed material Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 150] Rosgen Type B4
Fiehd Motes.
SCORE
[ 3 5
MECE
e SCORES
Langth'BKF \Width D04 1 0.8 10 1.0 1 >1.0 | 1
Diameter (cm) 10 1o 20 40t 50 | 1 >50) F 2
Zana 4 \\wﬁ i Zane 2
Location folers &\\{‘ i 3 e 2 Fone 1 1 ;!
DKFMHanging | ;_‘Q\“: WEDokow (Biakins W) ¥
i Ch) Q;;m\\ Bxe) | ——4|
Type Bridge \“{{{:&g [ Submeried | 1 Buried | 5
Structure Pilain 2 IntiSticky | Sticky | i3
Statlity Moveabe inSee | Secured 1 1
Crientation (deg) 0 1o 20 20 to 40 40 to 80 | 5 E0toB0 | 0090 | 18
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hnsght | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine Fine | 0
Partially ) [Partinlty iow| [ |
Location high fow In high flow | o o fow flw | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 11T Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme Farks Crask (3) Phiys. Provimoe a7 Latitucle (dd} 35.23751
Reach ID i | Deainage Area (mi’) 0.04 Longiude (dd) | 8384819
Watershed Narme | Dominant Species | Sycamore, Oak, Maple, Bach, Beech
Survay Length (i) A28 Survey Length = 328 1] BKF Width (ft) 76| Slopa (i) 000700 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.6 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 80| Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
A = MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 | 0.4 to06 1 | 0.6 008 i 088010 1 ES ]
Diamater jcm) 10 1o 20 2 20030 | ] 30 o 40 | »50) 4
et SRR bR T
DKFHanging | b “;&33%{&;&&53@@&\\}@ BEFMithin | WEDlow {Puakow W) |
o C) HE i — o) | =
Type Brigge ] Remp | 1 | Submwsed| z Buried | L
Structure Plain Plaindint 1 '“""ﬂ"“ | 2 IntiSticky | Stcky | i
Statlity Noveatle | Mo/l 1 s "': o] 1 inSee | 1 Secured ]
Crientation (deg) 0 1o 20 20 to 40 1 40 to 80 | 1 E0toB0 | 1 0090 | ]
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182018
I goloris) [<X] Stat ™ Forest Type | Docldwows
Crate: 1T County | Foresi Age (yra) = 3010 50
Stiearn Marme ljama Craak Piiys. Provimoe &7 Latitucle (dd} 3585655
Reach ID F] | Drainage Area {mi) 0.05 Longituda (dd) | 83 BE#GS
Wiatershed Name | Domminant Species | Sycamaore, Oak, Maple, Bach, Beech
Survay Length (i) 328 | Suney Length = 328 1] BKF Width {ft) B Siopa () 000850 |
Stream Classification Perennial BEF Mean Depth (fi) 0.2] Bed material Sand
Stream Conddion  [Reference | Flaodprone Width (i) 15} Rosgen Type BSc
Field Noles:
SCORE
1 [ Fl [ 3 | 4 | 5
PECE
CATEGDRY
Length/BKF Width O 0.4 1 2 0.810 1.0 >1.0 | ]
Diameter (cm) 10 1o 20 1 | 2 40t 50 | 50 9
Zana 4 R Zane [
Lezation e 1 B }E&*{ﬁ h ﬁ‘\s‘\&ﬁi it 3 Wy 13
DKFHanging sakgg HE i :Eg;;;&\\}és WEhBaiow [
Inio Chj HHmE—— ;;gg S BKF) | ]

Type Bridge L 4 |Submersed| Buried | B
Siructure Plain 2 IntSticky | Sticky | 10
Statnlity [ 2 wsec | Secured 10

Crientation (deg) Oio20 ! 1 20 1o 40 1 40 to 60 i 60 to 80 ! 1 S0t | 11
DAM
CATEGORY “ DEBRIS DAMS *
SCORES

Langth 0lo 20 20 10 40 01660 | G0t 80 | 8040 100 | o

(% of BKF Widih) ] | |

Hinight | |

% ol BKF Depih) 010 20 2010 40 401080 | B0t BO | BO s 100 | /]
Struciure Coarse Coarsa/int Inlmn IntFing | Fine | [/}

Partially ) | [Partilty low| i how |
Location high fow In high Bow | o] 5 o fow flw | o
Stanility Maveabis | Mawilnt | '"'“':mi InySac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 11T Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme Farks Crask (2} Phiys. Provimoe a7 Latitucle (dd} 3564069
Reach 1D 3 | Drainage Area (mi) 0.29 Longitude (dd) | -83.85373
Watershed Narme | Dominant Species | Sycamore, Oak, Maple, Bach, Beech
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 11| Slopa (i) 000410 |
Stream Classification Perennial BIF Mean Depth (ft) 0.7| Bed material Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 60| Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
MECE
CATEGORY SCORES
LonghVBKF Width D004 2 i 088010 1 1.0 | i3
Diamater jcm) 10 1o 20 E] | F] »50) 1 IR
S Zana 4 “\‘\’3;{ bR g :&\\\\’ﬁ Zan 2
o e |, R z?iﬁ:\ L \ EX - I = A
it BKFiHanging | \\ L S ggiok {f : WE/Balow (Bl WS | S
nin Ch) | S i ‘ BF) | —)

Type Bridhger 1 “\Nﬁ,’i‘{} 4 Subrmersed | z Buried | 3|
Structure Pilain 2 3 IntiSticky | i Sticky | i7
Statlity Moveabe 5 inSee | Secured ] 2

Crientation (deg) 0 1o 20 20 to 40 1 40 to &0 2 E0toB0 | 4 0090 | 24
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hnagnt | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine Fine (/]
Partially ) [Partinlty iow| [ |
Location high fow In high flow | o o fow flw | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) (2] Stat ™ Forest Type | Declduous
[Crabe 1113MT County | Forest Age (yra) | 301050
Strearn Marme UT Vhits Creak Plhiys. Provinoe a7 Latitude {dd} 3534001
Reach iD 4 | Drainage Araa (mi’) 0.33 Longitude (dd) | -83.89973
Watershed Nare | Dorminant Species | Sycamors, Oak, Maple, Bach, Beech
Sunay Langth (i) A28 | Burvey Langth = 378 1] BKF Width (ft) 10/ Slapa (i) 002530 |
Stream Classification Perennial BEF Mean Depth (ft]) 0.8 Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 50| Rosgen Type E4b
Fiahd Motes.
ESCORE
1 | 2 | 3 I [ 5
PIECE
CATEGDRY SCORES
LenghVEKF WWidth Oto 04 1 1 0880 1.0 =10 | ]
Diamaber (cm) 1010 20 4 40l 50 | >50) 4
Zona 4 T B Zona 2
Location il i \k e 2 Ve 2 o 1
DKFMHanging | & %ﬁ \« \ WEDelow (B W) |
nm.cn) | :;&\ na BaF) | —|
Type Bridge 1 mm : | 2 Submersed | 1 Buried | 11
Structure Plain 2 intStcky | Sicky | i
Statnlity Moveatie | z e | Secured ]
Crientation (deg) Oio2d | 1 20 to 40 1 40 to 60 i G080 | 1 S0 | 11
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langg: 0ta20 201040 | w60 | BB | 8010100 | o
(% of BKF Width) | | | |
Hnagnt | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Structure Coarse Coarse/Int Inlmn IntFine | Fine (/]
Partially ) | [Partilty low| [ ]
Location high low In high fiow | o] e o fow flw | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ | | Forost Type | Docid
Crate: | 1113anT County 1 | Forast Age (yra) | 30 10 50
Strearn Marme Farks Craek (1) | Phys. Provinoe a7 | Latitude {dd} 35 83592
Reach iD 5 | Drainage Araa (mi’) 0.35 Longitude (dd) | -83 84955
Watershed Narme | Dorminant Species | Sycamors, Oak, Maple, Bach, Beech
Survey Length () | 328 | Survey Length = 328 1] BKF Wit (t) 18] [ Siopa (i) 001210 |
Stream Classification Perennial BEF Mean Depth (ft) 1.3] Bed material Cobble
Siream Congtion  [Referonce | Floodprone Widsh (ft) 50 | _Rosgen Type (=]
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 2 0.8 16 1.0 =10 | [
Diamabar (em) 101620 | ] d0la 50 | 50 | 5
Zone d Zone 2 I
(Abown (Above Zone 1
Location DHFA ~ | WED 2 " W) 2 s
nm.cn) | Bafy | =]

Type Bridge 1 1 Submersed | F] Buried | 12
Siructure Plain 2 i IntBticky | Sticky | 3
Statnlity Moveatie | | 3 e | Fecured 1 14

Crientation (deg) Oio2d | 20 to 40 401060 | 2 G080 | S0 | 12
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | | ] | |
Hinight | | T |
{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| [ |
Location high low In high fiow | e | o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
Investigaions} @J | State ™ | | Forost Type | Docid
[Crabe | 11H3MT County 1 | Forest Age (yra) | 3010 50
Strearn Marme g Ridge Crask | Phys. Provinoe a7 | Latitude {dd} 35 24818
Reach iD B | Drainage Araa (mi’) 0.38 Longitude (dd) | -83.92184
Watershed Nare | Domminant Species | Sycamore, Oak, Maple, Beech
Sufvey Length () | 328 | Suney Langth = 378 1] BKF Width (ft) 11] | Slapa (fn) 001190 |
Stream Classification Perennial BEF Mean Depth (ft]) 0.8 Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 80| | _Resgen Type C4
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
= = PIECE
CATEGDRY PIECES SCORES
LengBKF Width 0o 0.4 ¢ | 04tw06 i | 06oos | 2 0.8 1.0 =10 | i B
Diamaber (cm) 100020 | ] 2toa0 | 1 Miodd | ] 40t 50 | 50 | 1
Zona & HEEHARY Zane 2 |
Location {Alrrrn \\m\; i 4 [Above 3 Zone 1 =
DKFMHanging | i; i ;‘_\ WEDelow (B W) | £
i cw | %\\..gg ..\\;ag; . sm&\ cay)| Bxe) B

Type Bridge e \m m\\\“zt |5 |submersed| 1 Buried | 18
Structure Plain 2 2 IntSticky | Sticky | i2
Statnlity Moveatie | 1 = | 1 e | Fecured 12

Crientation (deg) Oio2d | 20 to 40 1 401060 | 3 G080 | 1 S0 | 1 a
DAM
CATEGORY “* DEBRIS DAMS **
SCORES

Laog 0le20 | Wto4n | w60 | BB | 8012100 | 0

(% of BKF Width) | | ] | |

Hinight | | T |

{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0

Partially ) | [Partilty low| [ |
Location high low In high fiow | o] | o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 1T Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme Big Sipring Creak Phiys. Provimoe a7 Latitucle (dd} 3530358
Reach ID 7 | Deainage Area (mi’) 0.79 Longiude (dd) | -83.04490
Wiatershed Nare | Dominant Species | Sycamore, Oak, Maple, Beech
Surcey Length (1) 328 | Survey Length = 328 1] BKF \Wdih (ft) 8| Slape (AN} 003310 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8| Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 50/ Rosgen Type E4b
Fiehd Motes.
SCORE
1 | 2 [ 3 4 | 5
GoRY MECE
s SCORE3
Length/EKF Width Qw04 F 2 0810 3 =10 | 1 2
Diamater (cm) 10 1o 20 5 2 A5 | >50 17
Zana 4 \\ 3,“& Zan 2
Location Ll 2 8 N \2§‘ ssi\ i fTy—— 5 Ve d . .
DKFHanging | S Eﬁ 3 \ i ; WEDlow {Puakow W) |
mmcn) | \{ .ﬁ* \\“:i t& BxF) | — =
Type Brivge 1 SR “‘“ ‘ [ Submersed | 3 Buried | il
Structure Pilain 4 3 IntiSticky | i Sticky | 20
Slatshty Moveable 2 4 inSee | 1 Secuied 1 -4
Crientation (deg) 0 1o 20 20 to 40 1 40 to &0 3 E0toB0 | 2 0090 | + i
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | B0 100 | 1 5
(% of BKF Widlh) | | |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | 1 B0 BO | B0 1a 100 | 3
Siruciure Coarse Coarse/Int Inlm:m; 1 IntFing | Fine | 3
Partinlly ) Partially iow| [ ]
Location high flow In high fiow ree 1 e I low flow | 3
Statility Maveable | Moot | 1 Inm‘: o IntiSec Secured | z
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 11T Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme White Cresk Phys. Provimos a7 Latitucle (dd} 35.34810
Reach ID [] | Deainage Area (mi’) 0.9 Longiude (dd) | -83.50160
Wiatershed Narme | Dominant Species  |Oak, Maple. Beech
Surcey Length (1) A28 | Sunmy Lengih = 328 1] BKF Wiih (i) 18] Slape (AN} 0.01870 |
Stream Classification Perennial BIF Mean Depth (ft) 1.2] Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 50/ Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
e SCORES
LengtEKF Width O 0.4 1 088010 1 >1.0 | 1 A
Diamater (cm) 10 e 20 ] o5 | 1 >50 1 I
Zana 4 \\wﬁ ny Zane 2 |
Lacation IAbove 1 \ \{‘ i [ 1 Zone 1 -
DEFHanging | WE/Delow (P W) e
mmcn) | BxF) | — |
Type Bridge 1 Submeried | 1 Buried | )
Structure Pilain i IntiSticky | Sticky | i7
Slatshty Moveable 1 inSee | Secuied I
Crientation (deg) Oio20 | 1 E0toB0 | ] 0090 | 2 0
DAM
CATEGORY
SCORES
Longh 01020 20040 4010 60 BB | B0 1o 100 | [
(% of BKF Widlh) | | |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partially ) [Partinlty iow| [ ]
Location high flow In high fiow ree e I low flow | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ | | Forost Type | Doclduous
Crate: | 1113anT County 1 | Forest Age (yrs) 15 10 30
Strearn Marme Ml Crak | Phys. Provinoe a7 | Latitude {dd} 35 88833
Reach iD 8 | Drainage Araa (mi’) 1.1 Longitude (dd) | -84 28688
Watershed Nare | Dorminant Species |Oak, Mapbe, Birch
Survey Length () | 328 | Survey Length = 328 1] BKF Wit (t) 23] [ Siopa (i) 003390 |
Stream Classification Perennial BEF Mean Depth (ft) 1.7l Bed material Gravel
Siream Congtion  [Referonce | Floodprone Widsh (ft) 70| | _Rosgen Type (]
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 2 0.8 16 1.0 =10 | 1 11
Diamabar (em) 1010 20 7 30" | 40050 | >50) 4
Zona 4 s 9 Zona 2 |
Location L 1 E‘ Kh\\ g }i\\\gﬁ | 2 v 1 7
DKFiHanging | %ﬁ § \\“’\?“N ] WEDekow (Biabi WS) |
ninCh) | i it \.«\ SR :.a\\\ Straaerianis) | o .

Type Bridge 1 e \\m&ﬁm\\ R Rmamp | 2 Submersed | Buried | .
Siructure Plain 1 Plainfint 1 '“""'ﬂm | 4 IntBticky | Sticky |
Statnlity Moveatie | 1 I 1 '““": ] 1 e | Secured

Crientation (deg) Oio2d | 20 to 40 1 401060 | i E0to B0 | 1 S0 | )
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | | ] | |
Hinight | | T |
{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| [ |
Location high low In high ficw | e i o fow flw | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | 11T | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme Tal Craak | Phys. Proviwos a7 | Latitude {dd) 3585216
Reach ID 10 | Drainage Area (i) 1.7 Longiude (dd) | -83.BE466
Wiatershed Nare | Dominant Species | Sycamore, Oak, Maple, Bach, Beech
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 23| | Siope (i) D.01740 |
Stream Classification Perennial BIF Mean Depth (ft) 1.1] Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 80| | _Rosgen Type 4
Field Noles:
SCORE
1 | F [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | 0Eto0s | 2 081010 1 >1.0 | 1 ]
Diameter (cm) 10 1o 20 4 Mtodd | 3 40t 50 | 1 >50) 2l
Zana 4 HEEE \.n..\\‘ﬁ i Zomd Zane 2 |
Location folers 2 }:k ‘t\\‘;{ﬁa&‘\& 3 Worw | | 4 vl 3 Fone 1 1 3
DEFHanging | i i t i \\‘::{ 3;_‘\ i BHEMEhn WEDekow (Bl W) | \
iy | S \ L ..;\\\ Stwamaanis)| e | —

Type Bridge 3 “\th \\mt “\\\utt&:t Romp | 3 |Submersed] 4 Buried | ]
Structure Pilain 2 Piainint 2 '“""ﬂ"“ | A IntiSticky | 2 Sticky | 1 P
Statlity Noveatle | a Mo/l ] s "': o] z inSee | 2 Secured n

Crientation (deg) Oio20 | F 20 to 40 F 40 to 80 | 2 E0toB0 | 2 0090 | 2 3
DAM
CATEGORY ** DEBRIS DAMS *
SCORES

Laogh oozo | 201040 | 060 | B0 | 8010100 | o

(% of BKF Width) | | | | |

Hnsght { I ] 1

%% of BKE Degih) 01020 | MWiado | w6 | B0t B0 | BO 16 100 | 0
Structure Coarse Coarss/Int Inhnu IntFing | Fine | [}

Partinlly ) [ Partinlly iow| Med low |
Location high flow In high fiow | e e I low low | [}
Staility Moveatls | Mot | Inmr:m IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | 11T | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme Farks Crask (4} | Phys. Provinmoe a7 | Latitude {dd) 35.93708
Reach ID i | Drainage Area (i) 1.8 Longiude (dd) | 8384837
Watershed Narme | Dominant Species | Sycamore, Oak, Maple, Bach, Beech
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 17| | Siope (i) 000184 |
Stream Classification Perennial BIF Mean Depth (ft) 1.3 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 70 | _Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
CATEGORY
SCORE3
Length/EKF Width Qw04 2 1 0810 1 =10 | 14
Diamater jcm) 10 1o 20 2 ] | 2 | 1 »50) s
Zana 4 HR \\ g “\\Y Zan 2 [
i \ s ,
o {Azove. . b \a\ tt‘\\ ii - (hmave » Zone 1 -
DKFHanging | & fﬁ 3; 3 \ i ; WEDlow [
i cr) | b .‘ff*\\\\“:i k BeF) | —=2
Type Brivge SR L ‘ 4 Submersed | 3 Buried | M
Structure Pilain i 2 intStcky | 2 Sicky | i
Statlity Noveatle | 1 z inSee | 3 Secured bl
Crientation (deg) Oio20 | 1 20 to 40 1 40 to 80 | 2 E0toB0 | 2 0090 | 1 n
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 1 8040 100 | a
(% of BKF Widih) | | | | |
Hnagnt | I | 1
% ol BKF Depih) 01020 | Wind0 | 40to60 | B0l BO | BO s 100 | 1 5
Struciure Coarse Coarsa/Int . Inlmo 1 InlFine | Fine | 3
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | 3 o o fow flw | 3
Statility Maveable | Moot | Imﬂ':mi IntrSec Secured | 1 5
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) (2] | Stat ™ | | Forost Type | Dociduows
[Crabe | 11T County 1 | Forest Age (yra) | 301050
Strearn Marme Chaar Creek {1} | Phys. Provinoe a7 | Latitude {dd} 3532275
Reach iD 12 | Drainage Araa (mi’) 2.6 Longitude (dd) | -83.91381
Watershed Narme | Domminant Species | Sycamore, Oak, Maple, Beech
Sufvey Length () | 328 | Suney Langth = 378 1] BKF Width (ft) 22| | Slapa (fm) 0.01330 |
Stream Classification Perennial BEF Mean Depth (ft]) 1} Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 50| | _Resgen Type C4
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGDRY
SCORE3
LenghVEKF WWidth Oto 04 5 0880 1.0 d =10 | il
Diamaber (cm) 1010 20 1 5 40l 50 | >50) M
Zona & 2 \\ ji T \§$ Zane 2 |
Location {rren 2 E‘ \ i gﬁ\ { 1 4 Lt 4 Fone 1 Ul
DKFMHanging | \ ;5& \\ il {“ WEDelow (B W) |
ninCh) | i‘t\\ M .“ &a\\ k) | BiF) | ——|
Type Bridge 1 “\N&h \\m&t i \utt&:& | 7 [Submersed 2 A -
Structure Plain i 3 intStcky | i Sicky | b
Statnlity Moveatie | ] 3 e | Secured 1
Crientation (deg) Oio2d | 1 20 to 40 1 401060 | 3 E0to B0 | 2 S0 | 3 35
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Lasigth owzo | 201040 | w60 | BB | 8010100 | o
(% of BKF Width) | | ] | |
Hnagnt | | 1 T
{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| [ ]
Location high low In high fiow | o] e o fow flw | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0
Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 11T Conmnity | Foresi Age (yra) | 3010 50
Stiearn Marme Claar Creek (2] Phiys. Provimoe a7 Latitucle (dd} 5.21359
Reach ID 13 | Deainage Area (mi’) 28 Longiude (dd) | -84.05033
Wiatershed Nare | Dominant Species | Sycamore, Oak, Maple, Beech
Survay Length (i) 328 | Survey Length = 328 1] BKF Widih (ft) 23| Slopa (i) 000480 |
Stream Classification Perennial BIF Mean Depth (ft) 1.6/ Bed material Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 60| Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 F 2 0810 2 =10 | & L
Diamater jcm) 10 1o 20 E] B | 3 »50) 2 &5
Zana 4 “\‘\’3;{ bR 3,&\\% Zan 2
Lacation {Above 2 b E\ ‘jiﬁik \‘i‘ §"\\ § i 7 i 3 Zone 1 3 Al
DKFHanging protii ifi-‘ ; . WEDlow (P W) |
mmcn) | b .ﬁ*\ }t; BxF) | — =
Type Brivge z SR ‘ [ Submersed | 3 Buied | 4 51
Structure Pilain 2 7 IntiSticky | 2 Sticky | -»-
Statlity Moveabe 8 inSee | 3 Secured T}
Crientation (deg) Oio20 | F 20 to 40 4 40 to &0 3 E0toB0 | 2 0090 | + 47
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | B0 100 | 2 10
(% of BKF Widih) | | |
Hnagnt | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | 1 BO s 100 | 1 8
Struciure Coarse Coarsa/Int Inlmo 1 InlFine 1 Fine | T
Partially ) [Partinlty iow| [ |
Location high fow In high flow | 3 o 1 o fow flw | T
Statility Maveable | Moot | Imﬂ':mi 1 IntiSec 1 Secured | 7
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) (2] Stat ™ Forest Type | Declduous
[Crabe 11T County | Forest Age (yra) | 3010 50
Strearn Marme Cracket! Craak Plhiys. Provinoe a7 Latitude {dd} 3537882
Reach iD 14 | Drainage Araa (mi’) 4.7 Longitude (dd) | -83.04655
Watershed Nare | Domminant Species |Oak, Maple, Sycamore
Sunay Langth (i) A28 | Burvey Langth = 378 1] BKF Width (ft) 23 Slapa (i) 000250 |
Stream Classification Perennial BEF Mean Depth (ft]) 1.8 Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 40| Rosgen Type B
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 5
PIECE
CATEGDRY SCORES
LenghVEKF WWidth Oto 04 F 2 0880 1.0 1 =10 | 16
Diamaber (cm) 1010 20 E] 3 40l 50 | F >50) i
Zone d Zone 2 I
[Abown [Above Zone 1 51
Location DS hangiog | & ;5& 2 WEBekow % (Benkins W) 1 i
Type Bridge 2 “\N&h \\m&t i \utt&:& | 3 Submersed | 1 Buried | 1 ED
Structure Plain 4 IntSticky | i Sticky | b
Statnlity Moveatie | ] 3 e | 1 Secured 17
Crientation (deg) 0o 20 20 to 40 3 40 to 60 i G080 | 1 S0 | 2 F1}
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Lasigth 01020 201040 | 01060 | BB | 8010100 | o
(% of BKF Width) | | I |
Hnagnt | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0 b BO B0 s 100 | [}
Struciure Coarse Coarsa/Int Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| [ |
Location high low In high fiow | o] e o fow flw | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ Forost Type | Docid:
Crate: | 113anT | County 1 | Forest Age (yra) | 30w 50
Strearn Marme Baavar Craak | Phys. Provinoe a7 Latitude {dd} 35 05027
Reach iD 15 | Drainage Araa (mi’) 6.4 Longitude (dd) | -83.97222
Watershed Narme | Dorminant Species Eycanue Deﬂ. Maple, Bach, Beech
Survey Length () | 328 | Survey Length = 328 1] BKF Wit (t) Slapa (i) 000100 |
Stream Classification Perennial BEF Mean Depth (ft) 3.&; Bed material Cobble
Siroam Condgdion  [Referonce | Flnodprone Width (ft) 200 Rosgen Type [
Fiahd Motes.
ESCORE
[ [ 3 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 3 0.8 16 1.0 1 >1.0 | 21
Diameter (cm) 101620 | 7 40t s0 | 50 17
Zone d Zone 2
[Abown [Above g Zone 1
Location DHFA ~ | 1 WED 5 { ws) 4 ')
inin. Ch) Bafy | =]

Type Bridge 3 Submersed | 4 Buried | 2 u
Siructure Plain 2 IntBticky | 1 Sticky | 1
Statnlity Moveatie | z e | Fecured b

Crientation (deg) 0o 20 20 to 40 2 40 to 60 3 G080 | 2 S0 | 1 24
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0in 20 20t0 40 | 1 01660 | B0to B0 | 8010 100 | 2
(% of BKF Width) | ] | |
Hinight | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0l BD | B0 s 100 | 1 5
Structure Coarse Coarse/Int | Inlmn 1 IntFine | Fine 3
Partially ) ] [Partilty low| [ |
Location high low In high fiow | e 3 i o fow flw | 3
Stabiliry Movenbie | Mowint | '“'"":’“i i intiSiac Secured | a
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
Investignions} @J | State ™ Forost Type | Docid
Crate: 111817 | Conmnity | | Foresi Age (yra) | 3010 50
Steearm Narme UT1 New Rivar | Phys. Provinmoe a4 Latitucle (dd} 3512071
Reach ID 1 | Deainage Area (mi’) 0.02 Longiude (dd) | -84.43234
Wiatershed Nare | Dominant Species | Sycamore, Clak, Maple, Bach
Survey Length (i) | A28 Survey Length = 328 1] BKF Width (ft) 5| Slopa (i) 014000 |
Stream Classification | Intermittent BIF Mean Depth (ft) 06! Bed material Gravel
Stream Congtion  [Referonce | Floodprona Widih () 7 Rosgen Type Adat
Field Noles:
SCORE
| | 3 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 1 | 0. to 08 081010 3 >1.0 | 5 42
D b (crm) 020 | 20 1o 30 -1. 30 to 40 4050 | 50 lis
Zona 4 Zone 2
Above 5 hbove Zone 1 -
Location DKFiHanging | L i\sss T iﬁ_‘\ i - WE/Dekow (Beakans WS | A
inin ) SR \..\“ **t &t:&\ i |

Type Bridge i \m\‘“‘h R 'm\\\utti S 6 |Submersed| z Buried | )
Structure Pilain 2 IntiSticky | Sticky | =
Statlity Noveatle | 5 inSee | Secured b

Crientation (deg) 0 1o 20 E0toB0 | s 0090 | 3 4l
DAM
CATEGORY ** DEBRIS DAMS *
SCORES

Longth 01020 01040 060 | B0 | 8010 100 | o

(% of BKF Width) | ] |

Hnsght | |

%% of BKE Degih) 010 20 20 16 40 w6 | B0t B0 | B0 1o 100 | 0
Structure Coarse Coarse/Int Inhnu InlFine | Fine ]

Partinlly ) Partinlly iow| Med low |
Location high flow In high flow e e I low low | [}
Stabiliry Movenbie | Mowint | '“M:mi intiSiac Secured | o

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Tiate I AT | County | | Forast Age (yrs) | 3010 50
Stiearn Marme LT Groam Branch | Phys. Proviwos 64 | Latitude {dd) 2545019
Reach ID 3 | Deainage Area (mi’) 0.08 Longiude (dd) | -84.70811
Watershed Narme | Dominant Species Rhododendron, Oak, Maple
Survey Length () | 328 | Survey Length = 328 701)  BKE Widih (ft) g | Glape (RiN) 000510 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.4 Bed material Sand
Siream Condtion | Reference | Fioadprona Width (i) 25] | _Rosgen Type E5
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 1 1 0810 2 =10 | & 4
Diamater (cm) 10 1o 20 7 : I A5 | >50 15
ceetis o - -
Zone 4 i \ k\\‘i‘&\m ] . Zonw 2
Lecation g 5 B e *“\\ i o 5 leaxe Zorm 1 3 ™
DKFHanging | & fﬁ m\ 3; 3 \‘{i WEDlow {Puakow W) |
i Ch) | Bt .ﬁ* \3@; e ‘ BocF) | —— |
Type Bridhger 1 Hif | 5 Subrmersed | z Buried | 3 ¥
Structure Pilain 6 IntiSticky | Sticky | it
Slatshty Noveatle | 2 3 inSee | Secuied n
Crientation (deg) Oio20 | 1 20 to 40 3 40 to 80 | 1 E0toB0 | 2 0090 | + i
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ Partially iow| [ [
Location high flow In high ficw | ree e I low flow | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Tiate I AT | County | | Forast Age (yrs) | 3010 50
Stiearn Marme LITZ New Rivar | Phys. Proviwos a4 | Latitude {dd) 3512108
Reach ID E] | Deainage Area (mi’) 0.06 Longiude (dd) | -84.43043
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 701)  BKE Widih (ft) 7.0] | Glape (RiN) 009280 |
Stream Classification | Intermittent BIF Mean Depth (ft) 1.0/ Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 30 | _Rosgen Type E4a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - MECE
CATEGDRY PIECES SCORES
LengtVBKF Width 0o 0.4 4 [0Etwos | 1 0810 1.0 2 >1.0 | 7 m
Diamater (cm) 10 e 20 [ Mioad | E] o5 | >50 2l
Zone d \\w i Zomd Zoed |
N L B eeers
DEFHanging | \“ ;_‘ S BRFMithin " WEDekow (B WS)
nmen) | m\\ Stragennani) | BF) | —

Type Bridge 5 ‘ i t\“ \\“{{{:&g Ramp | L Subnersed | 3 Buried | 44
Structure Plain 7 Plaindint 7 '“""ﬂ"“ | a IntiSticky | Stcky | %
Slatshty Noveatle | B Moyl B s "': o] 3 inSee | Secuied b

Crientation (deg) Oio20 | E] 20 to 40 40 to 80 | 2 E0toB0 | & 0090 | & [
DAM
CATEGORY “* DEBRIS DAMS **
SCORES

Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0

(% of BKF Widlh) | | | ] |

Hnagnt | I | 1

ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0

Partinlly ) [ Partially iow| [ ]
Location high flow In high ficw | ree e I low flow | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Iy gmtoris) State TH Forest Type | Docldwows
Crate Conmndy | Frasl Age (yra) 30 e S0
Stiearn Marme UT Wast Fark Coyle Branch Phiys. Provimoe 64 Latitucle (dd} 546331
Reach ID | Deainage Area (mi’) 0.08 Lonpiude (dd) | -84.71458
Wiatershed Narme | Dominant Species Rhododendron, Oak, Maple
Survay Length (i) 328 | Survey Length = 328 1] BKF I (ft) B Slopa (i) 000710 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.6 Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 30 Rosgen Type ES
Fiehd Motes.
SCORE
1 [ 3 4 | 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 2 0810 & =10 | & 33
Diamater jcm) 10 1o 20 | »50) IR
Zona 4 Zon 2
[Above - (LR Zone 1
Location BKFHanging : S 5 WED 1 i Ws) 2
o Ch) \{ ‘ﬁt\ [ ——i
Type Bridhger SR [ Subrmersed | z Buried | F ¥
Structure Pilain 2 IntiSticky | Sticky | b
Statlity Moveabe z inSee | 1 Secured 1 -4
Crientation (deg) 0 1o 20 20 to 40 3 40 to &0 1 E0toB0 | ] 0090 | + 43
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | B0 100 | 1 5
(% of BKF Widih) | | |
Hnsght | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | 1 5
Struciure Coarse Coarsa/Int Inlmo InlFine | 1 Fine | q
Partially ) Partialty ow| [ |
Location high fow In high flow | o 1 o fow flw | 4
Statility Maveable | Moot | Imﬂ':mi IntiSec 1 Secured | a
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
Iy gmtoris) State TH Forest Type | Docldwows
Crate Conmndy | Frasl Age (yra) 30 e 50
Stiearn Marme UT Weaver Branch Phys. Provimos 64 Latitucle (dd} 3583443
Reach ID | Drainages Area (mi) | 0.09 Lonpitude (dd) | -84 85602
Wiatershed Narme | Dominant Species  |Oak, Maple, Beech
Survay Length (i) 328 | Survey Length = 328 1] BKF I (ft) [ Slopa (i) 001080 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.6 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 30 Rosgen Type (]
Fiehd Motes.
SCORE
| | ] I 1 | 5
PECE
CATEGDRY
Langth'BKF \Width O 04 0.8 10 1.0 1 >1.0 | ] 14
D b (crm) 10 1o 20 40t 50 | >50) o
Zana 4 bR Zane 2 |
Lacation {Airren &\{ f {Above Zone 1 i
DKFMHanging | ;_‘Q\“: WEDelow (Biakins W) '
inin Ch) Q;;ttﬁ\\ BeF) | =
Type Bridge T Submeried | Buried | 12
Structure Pilain IntiSticky | Sticky | i
Statlity Moveabe inSee | 1 Secured 17
Crientation (deg) 0 1o 20 E0toB0 | 2 0090 | 2 23
DAM
CATEGORY
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hnsght | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partially ) Partialty ow| [ |
Location high fow In high flow | o o fow flw | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Revised: 10M1182016

Investignton s) GJ ™ Forost Type | Docid:
Chate: 111417 | 30 10 S0
Strearn Marme LT Bee Ridge Creak | Phys. Provinoe ] 35 07508
Reach iD 6§ | Drainage Araa (mi’) 0.11 8493161
Watershed Marme | Dorminant Species leadendrm Oak, Mapbe, Birch, Hichory, Pine
Sunvey Length (i) 328 | Sunvey Length = 328 1] 000500 |
Stream Classification | Intermitbent BEF Mean Depth (ft) 0.5. Sand
Siream Congtion  [Referonce | Floodprone Widsh (ft) 40 CE
Fiahd Motes.
ESCORE
1 | [ 3 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 0.8 16 1.0 =10 | 4 i
Diamabar (em) 100020 | 4 A0t 50 | >50) 5
Zone d Zone 2
(Abown (Above Zone 1
Location ] 2 W Dol (B WS) "
inin. Ch) Bafy | =]

Type Bridge 3 2 Submersed | Buried | 13
Siructure Plain 3 i IntBticky | Sticky | 0
Statnlity Moveatie | 3 e | Secured ]

Crientation (deg) 0o 20 20 to 40 40 to 60 2 G080 | S0 | 3 5
DAM
CATEGORY “ DEBRIS DAMS *
SCORES
Longix 0in 20 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | ] | |
Hnagnt | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Structure Coarse Coarse/Int | Inlmn IntFine | Fine (/]
Partially ) | [Partilty low| [ ]
Location high low In high fiow | e i o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
Investignions} @J ™ Dol
b 14T | 30 10 50
Steearm Narme UT Slave Falls | 64 36.53137
Reach ID 7 | Deainage Area (mi’) 0.29 -84.76052
Watershed Narme | Dominant Species Rhododendron, Oak, Maple, Sycamore
Survay Length (i) 328 | Sunvey Length = 328 1] 10| 003380 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8| Sand
Stream Congtion  [Referonce | Floodprona Widih () &0 ES
Field Noles:
SCORE
1 | [ 3 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 4 |o4wo0s | 0608 0.8101.0 >1.0 | I8
Diameter (cm) 020 | B 20 1o 30 30 to 40 a0t 50 | >50) ik
Zona 4 “\‘\ Zone 2
{Abova HE [bove Zone 1
Location BEFMHanging | i ;‘%; s 2 WE/Delorw {BolowWs)|  ° 1
i B \\:,“; &: e | =

Type Brigge B i | 2 Submersed | Buied | 2 3
Structure Pilain 2 i IntiSticky | Sticky | 5
Statlity Noveatle | 1 z inSee | Secured 17

Crientation (deg) 0 1o 20 1 3 E0toB0 | 0090 | 2 k]
DAM
CATEGORY ** DEBRIS DAMS *
SCORES

Longth 01020 01040 060 | B0 | 8010 100 | o

(% of BKF Width) | | |

Hnsght | |

%% of BKE Degih) 010 20 20 16 40 40to60 | B0t B0 | BO 16 100 | 0
Structure Coarse Coarse/Int Inhnu InlFine | Fine ]

Partinlly ) Partinlly iow| Med low |
Location high flow In high flow e e I low low | [}
Stabiliry Movenbie | Mowint | '“M:mi intiSiac Secured | o

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ | | Forost Type | Docid
Crate: | 1111417 County 1 | Forest Age (yra) | 30w 50
Strearn Marme Underaood Branch | Phys. Provinoe ] | Latitude {dd} 35 07808
Reach iD [] | Drainage Araa (mi’) 0.34 | Longitude (dd) | -84.91197
Watershed Marme | Dorminant Species | Rhwedodendnon, Oak, Maple, Birch, Hickory, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Wit (t) 12] [ Slopa (fin) D0Z820 |
Stream Classification Perennial BEF Mean Depth (ft) 1.2] Bed material Cobble
Siream Congtion  [Referonce | Floodprone Widsh (ft) 40 | _Rosgen Type Edb
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
Length/BKF Width 0o 0.4 1 1 0.810 1.0 1 >1.0 | 12
Diamabar (em) 101620 | 4 d0la 50 | 50 | &
Zone d Zone 2 I
(Abown (Above Zone 1
Location DHFA ~ | 1 3 WED 1 " W) 4
inin Ch) Bafy | =

Type Bridge 3 Submersed | F] Buried | 17
Siructure Plain 3 IntBticky | Sticky | 13
Statnlity Moveatie | | z e | 3 Secured 18

Crientation (deg) Oio2d | 1 20 to 40 2 401060 | G080 | 1 S0 | 1 14
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | | ] | |
Hinight | | T |
{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0
Partially ) ] [Partilty low| [ |
Location high low In high fiow | e | o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
Investignions} @J | State ™ | | Forost Type | Dl
Crate: | 111817 | Conmnity | | Forast Age (yrs) | 3010 50
Stoearm Name Wiast Fork Cayle Branch | Phys. Provimos [} | Latitude (dd) 3646314
Reach ID g | Drainage Area (i) 0.43 Longiude (dd) | -84.71458
Watershed Narme | Dominant Species Rhododendron, Oak, Maple, Beech
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 10| | Siope (i) 000400 |
Stream Classification Perennial BIF Mean Depth (ft) 1| Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 50| | _Rosgen Type ES
Field Noles:
SCORE
1 | F [ 3 [ 4 | 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 1 | T 1 | 0Eto0s | 2 0.8101.0 2 >1.0 | 3 32
D b (crm) 020 | B 20030 | 3 Mtodd | d0bs0 | 350 | 12
Zona 4 SR Zone 2 [
e i i
Lecation g e : “%F\ f} B §§§*=‘3§\\- 4 Peare F Zone | 1
DK Hanging | fiss i\tt%ﬁ. i at\\miﬁi&t@\\, WE/Dielow (Baskon W) |
iy | R ] sty or_| —

Type Bridge 1 i [ 5 |Submersed| 3 e — -
Structure Pilain 2 3 IntiSticky | Sticky | 0
Statlity Noveatle | z z inSee | 2 Secured n

Crientation (deg) Oio20 | F E0toB0 | ] 0090 | 2 k]
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Longth owz0 | i0d0 | 060 | B0 | 8010 100 | o

(% of BKF Width) | | | ] |

Hnsght { I ] 1

%% of BKE Degih) 01020 | MWiado | w6 | B0t B0 | B0 1o 100 | 0
Structure Coarse Coarss/Int | Inhnu IntFing | Fine | [}

Partinlly ) [ Partinlly iow| Med low |
Location high flow In high flow | e | I low low | [}
Stabiliry Movenbie | Mowint | '“M:mi intiSiac Secured | o

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ Forost Type | Docid:
Crate: | 1141417 | County 1 | Forest Age (yra) | 300 50
Strearn Marme Coon Craak | Phys. Provinoe ] Latitude {dd} 35 BBB0E
Reach iD 10 | Drainage Araa (mi’) 0.5 Longitude (dd) | -85.35684
Watershed Nare | Dorminant Species |Ouk, Maple, Sycamore, P
Sunvey Length (i) 328 | Sunmy Length = A28 11| BKE Waatn () 13] Slapa (i) 002720 |
Stream Classification Perennial BEF Mean Depth (ft) 1] Bed material Gravel
Siroam Condgdion  [Referonce | Flnodprone Width (ft) 25] Rosgen Type B3
Fiahd Motes.
ESCORE
| 2 [ 3 4 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 1 0.8 16 1.0 2 =10 | 1 21
Diameter (cm) 101620 | 1 40t s0 | 1 50 13
Zone d Zone 2
(Abown (Above Zone 1
Location DHFA ~ | 3 WED 1 " W) I
inin. Ch) Bafy | E—— i
Type Bridge 4 Submersed | 1 Buried | 1 F ]
Siructure Plain i IntBticky | 2 Sticky | 2 b
Statnlity Moveatie | 2 e | 2 Fecured m
Crientation (deg) 0o 20 20 to 40 40 to 60 2 G080 | 2 S0 | 1 F-
DaM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0in 20 20t0 40 | Wwen | 1 B0to B0 | B0 100 | 1 B
(% of BKF Width) | ] | |
Hinight | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | L B0l BD | 1 B0 s 100 | 7
Structure Coarse Coarse/Int | 1 Inlmn IntFine | 1 Fine [
Partially _ ] [Partialty low| [T |
Location high low In high fiow | e 3 i 1 o fow flw | T
Stabiliry Movenbie | Mowint | 1 '“'"":’“i intiSiac 1 Secured | &
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10182016
Investigaions} @J | State ™ Forost Type | Dl
[Crabe | 14T ] County 1 | Forest Age (yra) | 301050
Strearn Marme Weaver Branch | Phys. Provinoe ] | Latitude {dd} 35835813
Reach ID 1" | Drainage Area (i) | 0.51 Lonpitude (dd) | -84 85764
Watershed Marme | Dorminant Species | Rhwdodendion, Oak, Maple, Birch, Hickory, Pine
Sunay Langth (i) A28 | Burvey Length = 328 1] BKF Wit (ft) 1] Slapi (M) 000870 |
Stream Classification Perennial BEF Mean Depth (ft]) 1.1} Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 20 Rosgen Type B
Fiahd Motes.
ESCORE
| 2 [ 3 4 5
. w PIECE
CATEGDRY PIECES SCORES
LengBKF Width 0o 0.4 | 0.4 to06 3 | 06008 i 0.8 1.0 ] =10 | 3 i
Diameter (cm) 100020 | Wiad0 | -1. 30 bo 40 3 d0to 50 | >50 IR
Zona & SR Zane 2
Location {rren - \*:‘; e B st 2 Fone 1 2 M
DKFMHanging | i; i ;‘_\ WEDelow (B W) |
i %\\..gg ..\\;ag; L sm&\ ) =t
Type Bridge S m\\\“g ] Submersed | F1 Buied | 2 42
Structure Plain 5 IntSticky | 2 Sticky | 2
Statnlity Moveatie | & | 5 e | 3 Fecured 1
Crientation (deg) 0o 20 20 to 40 1 401060 | 2 G080 | 2 S0 | & 47
DaM
CATEGORY “* DEBRIS DAMS **
SCORES
Laog 01020 2010 40 w60 | BB | 80100 | 2 10
(% of BKF Width) ] | |
Hinight | |
{% of BKF Depih} 0in 20 20 40 40 401080 | B0l BD | B0 s 100 | 2 10
Structure Coarse Coarse/Int Inlmn 2 IntFine | Fine [
Partially _ [Partialty low| [T |
Location high low In high flow o] e z o fow flw | B
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac 2 Secured | @

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ State ™ Forost Type | Docid:
Crate: 111417 | County 1 | Forast Age (yra) | 3010 50
Strearn Marme Flatrock Brandh | Phys. Provinoe 89 Latitude {dd} 3512358
Reach iD 12 | Drainage Araa (mi’) 0.71 Longitude (dd) | -84.42482
Watershed Marme | Dorminant Species | Rhwododendnon, Oak, Maple, Birch, Hickory, Pine
Sunvey Length (i) 328 | Sunmy Length = A28 11| BKE Waatn () 12] Slapa (i) 007620 |
Stream Classification Perennial BEF Mean Depth (ft) 1 Bed material Gravel
Siroam Condgdion  [Referonce | Flnodprone Width (ft) 60| Rosgen Type E4b
Fiahd Motes.
ESCORE
| 2 [ 3 4 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 0.8 16 1.0 =10 | 1
Diamabar (em) 101620 | 40050 | >50) ]
Zone d Zone 2
(Abown (Above Zone 1
Location DHFA ~ | 2 WED 1 " W) tin
inin Ch) Bafy | =]

Type Bridge 2 Submersed | 1 Buried | 1
Siructure Plain i IntBticky | Sticky |
Statnlity Moveatie | e | Secured 4

Crientation (deg) 0o 20 20 to 40 1 40 to 60 E0to B0 | 1 S0 | 7
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0in 20 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | ] | |
Hinight | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0 b BO B0 s 100 | [}
Structure Coarse Coarse/Int | Inlmn IntFine | Fine (/]
Partially ) | [Partilty low| [ |
Location high low In high fiow | e i o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
Investignions} @J | State ™ Forost Type | Docid
Crate: 11711817 | Conmnity | | Forast Age (yrs) | 3010 50
Steearm Narme Bandy Crak | Phys. Provinmoe 64 Latitucle (dd} 5 48006
Reach ID 13 | Deainage Area (mi’) 0.76 Longiude (dd) | -84.71003
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 12| Slopa (i) 000180 |
Stream Classification Perennial BIF Mean Depth (ft) 1.6/ Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 45/ Rosgen Type ES
Field Noles:
SCORE
1 | F [ 3 4 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 1 | T 2 | 0608 3 0.8101.0 4 >1.0 | 3 4
Diameter (cm) 020 | 5 20030 | 4 30 to 40 ] 4050 | 1 >50) M
Zona 4 SR Zone 2
e i i |
Loeation (s a S | opinind 5 Zone | 2 2
DK Hanging | fiss i\tt%ﬁ. i at\\miﬁi&t@\\, | WE/Dielow (Baskon W) |
oo ) R R or_| —

Type Brigge PR [ 8 |submersedl 3 Bured | W
Structure Pilain 3 3 IntiSticky | i Sticky | P
Statlity Noveatle | z 5 inSee | 2 Secured 3 4

Crientation (deg) Oio20 | E] 2 E0toB0 | 2 0090 | 5 +
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Longth 01020 01040 060 | B0 | 0100 | 1 5

% of BKF Width) | | |

Hnsght | |

%% of BKE Degih) 010 20 20 16 40 w6 | B0t B0 | 1 BO 16 100 | 4
Structure Coarse Coarse/Int | Inhnu 1 InlFine | Fine : |

Partinlly ) [ Partinlly iow| Med low |
Location high flow In high flow | e e 1 I low low | 4
Stabiliry Movenbie | Mowint | '“M:mi intiSiac 1 Secured | 4

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Investignions} @J ™ Forost Type | Docid
b N 1aNT | 30 10 50
Steearm Narme Diack Housa Branch | Phys. Provinmoe 64 35.51539
Reach ID 14 | Deainage Area (mi’) 2 84.71694
Watershed Narme | Dominant Species | Rhododendron, Oak, Maple, Birch, Hickory, Pine
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 23| 000440 |
Stream Classification Perennial BIF Mean Depth (ft) 15 Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 100/ G4
Fiehd Motes.
SCORE
1 | 2 [ 3 5
CATEGORY SMCU: EES
Length/EKF Width Qw04 T 0810 =10 | 13
Diamater jcm) 0620 | 5 | »50) s
Zone 4 § T i Zonw 2
i :
|Apove R, (Anove Zone 1
g BHF Manging | . } ;&;&:%Ig\t WE Bk {Puakos WS) |
inin Ch) L -::* ﬁt“ ‘.‘::iﬁiii BF) | ———

Type Bridge SRR \ \\ Submersed | Buried | 2
Structure Pilain 4 IntiSticky | Sticky | i
Statlity Noveatle | 3 InSec Secured 1

Crientation (deg) 0 1o 20 E0toB0 | 0090 | 4l
CATEGoRY SCORES
Longh 01020 20040 4010 60 BB | B0 1o 100 | [
(% of BKF Widih) | |
Hnagnt |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struclure Coarse Coarse/ini '“"’“:’“5 invFine | Fine 0
Partially ) [Partinlty iow| [ |
Location high fow In high flow | o o fow flw | [}
Staility Maveabls | Mot | '“M:mi IntrSac Secured | 0
Additional Notes:
Date 111417 | Forest Age (yrs} | 30 1o 50
Stieam Name Flat Fork | Phys. Provines (1] Latitude (dd) 36.13679
Reach ID 15 | Drainage Area (i) 24 Longilude (dd) -84 48720
Walershed Name | Dominant Species | Rhododandron, Oak, Magse. Birch. Hickary. Ping
Survey Length (I} 328 J Survey Length = 328 1] BEF Wadth (It} 28| Slope (U a.01850 |
Srraam r_.immmnm ! Perenimand ! BKF drnin anm. tﬂ} 1 15 Bestl material Cabbin
Siream Conddion  |Reference | Flacdprone Width (R) 40| B3c
Fiold Notes:
SCORE
1 | 2 | 3 5
CATEGORY RecE
Langth/BKF Width D04 | 2 | natwos | DAk 1.0 >1.0 4
Diarmester (cm) 1040 20 7 | i 0 1o 50 =50 ]
F T Paviwan
¥ |Abave Above Zone 1
Lovalion BHFHanging | VIS R (Balow WS) 9
i Gh) BRF)

Type Bridge Submarsed Buried | 13
Eructurs Plain | 4 Praindint | l.m!ﬁ!lr_'hl Slid:y | L
Statality Moveable ] Mer/Tnd IntiSec Secured -4

Cngntation (deg) o 20 F] 20w 40 | 60 to B0 B0wod | E

[T
CATEGORY SCORES

Length | | |

% of BKF Widih) 0o 20 201040 | Wi | B0wED | 8010100 | o
Haight | | | |

{% of BKF Depth) Dia 20 Wiado | 40 to BO B0 bn BD BO ia 100 [}

Siruciure ‘Coarse Goarso/int | IntFine Fina []

Location g o | Ira high Morw | fow v low Tlow | [1]

Stability Maveatile | Mawiint | 5 IntiSec | Secured | [}

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revised: 10/18/2016

I goloris) [=X] | Slate ™ | | Forest Type | Declduous
b | 14T | Connily | | Forest Age (yrs) | 3010 50
Stiearn Marme Rockhousn Craak | Phys. Proviwos 64 | Latitude {dd) 35.66349
Reach ID 1% | Drainage Area (i) 2.1 Longiude (dd) | -85 24658
Watershed Narme | Dominant Species | Beech, Oak, Maple, Pine
Survey Length () | 328 | Survey Length = 328 1] BKF Width (ft) 23| | Siope (i) 0.01240 |
Stream Classification Perennial BIF Mean Depth (ft) 21| Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 150] | _Rosgen Type E4
Fialed Moes:
SCORE
1 [ F | 3 | 4 | 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 1 0810 2 =10 | 15
Diamater jcm) 10 1o 20 3 | 1 »50) 1 IR
Zona 4 Zon 2 [
[Above (LR Zone 1
g BHF Manging : m\ ! WE Bk : (Bolowe Ws) | | o
nncr) | L B i e
Type Brivge &Nﬁx{} 4 Submersed | 1 Buried | 16
Structure Pilain i IntiSticky | i Sticky | 1 I8
Statlity Noveatle | 1 inSee | 2 Secuied 1 18
Crientation (deg) Oio20 | 20 to 40 40 to 80 | 2 E0toB0 | 1 0090 | 1t
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Larih Otoz20 | 20t040 | 6 | B0BD | 1 8015100 | 4
(% of BKF Widih) | | | ] |
Hnsght | | T 1
% ol BKF Depih) 01020 | Wind0 | 40to60 | B0l BO | 1 BO s 100 | 4
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | Fine | 3
Partially ) [ [Partinlty iow| [ [
Location high fow In high ficw | | 3 o o fow flw | 3
Statility Maveable | Moot | Imﬂ':mi 1 IntiSec Secured | 3
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) (1] | Stat ™ | | Forost Type | Dociduows
[Crabe | 14T ] County 1 | Forest Age (yra) | 3010 50
Strearn Marme M River | Phys. Provinoe 89 | Latitude {dd} 35 12532
Reach iD 17 | Drainage Araa (mi’) 4.2 Longitude (dd) | -84.42090
Watershed Narme | Domminant Species |Rhododendion, Oak, Magte, Birch, Hickory, Pine
Sufvey Length () | 328 | Suney Langth = 378 1] BKF Width (ft) 36 | Slapa (fm) 00000 |
Stream Classification Perennial BEF Mean Depth (ft]) 2.7 Bed material Gravel
Stream Conddion | Refefence | Flaodprone Width () 200/ | _Resgen Type C4
Fieeled Moes:
ESCORE
1 | 2 | 3 I 4 | 5
PIECE
CATEGDRY SCORES
LenghVEKF WWidth Oto 04 F 0880 1.0 =10 | [
Diamaber (cm) 1010 20 E] 40l 50 | >50) 5
Zone d Zone 2 I
[Abown [Above Zone 1 &
Location DHFMHanging | ;5& . WEBekow (Benkins W) 12
nioCh) | itt\\ ‘m nani) | BaFy | ——]
Type Bridge MNBJ‘( \\mt i \utt&:t |z |Submersed| 2 Buried | I
Structure Plain 2 IntSticky | Sticky |
Statnlity Moveatie | 1 z e | Segured L]
Crientation (deg) Oio2d | 1 20 to 40 401060 | i G080 | S0 | 2 14
DAM
CATEGORY “ DEBRIS DAMS *
SCORES
Lasigth owzo | 201040 | 01060 | G000 | 8010100 | o
(% of BKF Width) | | ] | |
Hnsght | | T i
{% of BKF Depih} 020 | Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Struciure Coarse Coarsa/Int Inlmn InlFine | Fine | 0
Partially ) | [Partilty low| el s ]
Location high low In high fiow | o] e o fow flw | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
[hate 4T County | Forest Age (yrs) | 3010 50
Stiearn Marme Basses Cradk Phys. Provimos 64 Latitucle (dd} 35.85080
Reach ID 18 | Deainage Area (mi’) & Longiude (dd) | 8506525
Wiatershed Nare | Doeminant Species  |Oak, Maple, Sycamore
Survey Length () a8 | Survey Length = 328 1| BKCF Widih (ft) 26/ Shapa (f) 0.0MH20 |
Stream Classification Perennial BIF Mean Depth (ft) 3.8 Bed material Gravel
Stream Condition  [Reference | Fioadprane 'Widsh (ft) 150} Fosgen Type E4
Fialed Moes:
SCORE
1 | 2 | 3 4 5
MECE
CATEGORY
SCORE3
Length/EKF Width Qw04 F 1 0810 =10 |
i makar (em) 10 Io 20 H 4050 | »50) &
Zana 4 \\\ f{,\\\\w Zan 2
|Above Fasi S :ﬁ EE\ [Ancve Zone 1 i
Lacation DEFHanging | " ;ﬁ S I;ii o \ i ;\\ WEDelow 2 (Bakow W) 2 H
oo | S ;;t‘\\\..as \ e | ——4
Type Brivge SR L ‘ Submersed | 3 Buried | 1 17
Structure Pilain 2 IntiSticky | Sticky | i
Statshity Moveable 3 nrSec [ 1 Secured 13
Crientation (deg) 0 1o 20 20 to 40 F 40 to &0 1 E0toB0 | 1 0090 | 11
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Larih 01020 201040 40t 60 B0BD | 8015100 | 0
(% of BKF Width) | | |
Hnagnt | |
% of BKF Depih] 0o 20 2 o 40 40 o 60 | B0 B0 | B0 fa 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partinlly _ Partialty ow| [ |
Localion high flow Iri hiigh foiw | e I low flow | 0
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10182016
I goloris) (1] Stat ™ Forest Type | Declduous
[Crabe 14T County CAMAT | Forest Age (yra) | 301050
Strearn Marme Laiired Fork Plhiys. Provinoe 88 Latitude {dd} 3551378
Reach iD 18 | Drainage Araa (mi’) 13 Longitude (dd) | -84.71543
Watershed Narme | Domminant Species |Rhododendion, Oak, Magte, Birch, Hickory, Pine
Surviy Length (1) A28 | Burvey Length = 328 1] BKF Wit (ft) 44/ Slapi (M) 000470 |
Stream Classification Perennial BEF Mean Depth (ft]) 34| Bed material Gravel
Stream Condiion  |Rieference | Flaadprane Width (ft) 120] Rosgen Type C4
Fieeled Moes:
ESCORE
1 | 2 [ 3 [ 4 5
PIECE
CATEGDRY
SCORE3
LenghVEKF WWidth Oto 04 L] 0880 1.0 =10 | A
Diameter (cm) 10 o 20 3 40t 50 | >50 H
Zona & ji ,t..\\{ﬁ Zane 2
Location D Marging '\ g;\‘ i &ﬁ}i 1 WS Basrh 1 (B 'l:'ﬂ] 1 !
Type Bridge 3 MNBJ‘( \\mt i \utt&:t Submersed | 1 Bured | 1 it
Structure Plain 5 IntSticky | Sticky | b
Statslity Moveatie | z e | 3 Fecured 2 ¥
Crientation (deg) Oio2d | 3 20 to 40 2 40 to 60 3 E0to B0 | 1 S0 | 3 35
DAM
CATEGORY “* DEBRIS DAMS
SCORES
Lasigth 01020 201040 | 01060 | G000 | 8010100 | o
(% of BKF Width) | | | |
Hnagnt | 1 T
% of BKF Depih] 010 20 Hiado | 40 to 60 | B0 BD | B0 fa 100 | [}
Structure Coarse Coarse/Int | Inlmn IntFine | Fine (/]
Partially _ ] [Partialty low| [T |
Localion high fow I Fiigh B | e i e low flow | 0
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] | Slate ™ Forest Type | Docldwows
b 14T Connily | | Farest Age (yrs) | 3010 50
Stiearn Marme Ot Creak Phys. Provimos 64 Latitucle (dd} 5.05353
Reach ID Fo | Deainage Area (mi’) 17 Longiude (dd) | -84 85622
Watershed Narme | Dominant Species Rhododendron, Oak, Maple, Beech, Sycamore
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 53| Slopa (i) 000850 |
Stream Classification Perennial BIF Mean Depth (ft) 2.2| Bed material Cobble
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 150] Rosgen Type [
Fiehd Motes.
SCORE
1 | 2 | 3 I 4 5
. w MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 ¢ | 04tw06 1 | 0.6 008 3 088010 1 ES i
Diamater jcm) 10 1o 20 2 20030 | 3 30 o 40 2 | »50) 14
et SRR LS bR
Location m k] i }\;:‘\%ggfg}g\{%gf%&% i m | 4 m Sone 1 15
DKFHanging | b “;\ﬁgggiﬁgﬁ\\@{g}m&\\}ég BEFMithin | WEDlow {Puakow W) |
xS H i sttt =0 =
Type Bridge SRR Remp | 3 |Submersed| 3 Buried | 1
Structure Plain 2 Phaindint 3 '“""ﬂ"“ | { IntiSticky | 1 Sticky | 5
Statlity Noveatle | Mo/l ] s "': o] 3 inSee | 2 Secured bl
Crientation (deg) Oio20 | 20 to 40 1 40 to &0 3 E0toB0 | 2 0090 | 24
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) 1] | Slate ™ | Forest Type | Docldwows
Crate: 121817 Conmnity | Cwerton | Foresi Age (yra) | 3010 50
Stiearn Marme Bryans Fork, 5559 Phiys. Provimoe 7 Latitucle (dd} 545748
Reach 10 23 | Deainage Area {mi') 253 Longiude (dd) | -85 42683
Watershed Narme Wt Mill Creek. Cumberland River | Dominant Species  Sycamore, Oak, Maple, Barch
Survay Length (i) 328 | Sunvey Length = 328 1] BKF \Wdin (ft) 28| Slopa (i) D.0O0460 |
Stream Classification Perennial BIF Mean Depth (ft) 1.8] Bed material Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 150] Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | o4wos 3 | 0608 1 0.8101.0 >1.0 | i
Diameter (cm) 10 1o 20 5 20030 | 3 30 to 40 40t 50 | >50) 1
Zona 4 HEE T Zoned Zone 2
Location {Airren | }§\\¥3§§§\‘t B ow | 4 vl 1 £ona 1 3
DEFHanging | bt t i {ﬁ SR BKFWIhin | WEDekow (Bl W) | =
mochy | T B o) | ——

Type Bridge 1 R Remp | 6 |Submersed] 1 Buried | i
Structure Pilain 6 Piainint 2 '“""ﬂ"“ - IntiSticky | Sticky | i
Statlity Moveabe 3 Mo/l 3 s "': o] 1 inSee | 1 Secured i

Crientation (deg) Oio20 | E] 20 to 40 1 40 to &0 a E0toB0 | 2 0090 | 2 23
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0

(% of BKF Widih) | | |

Hinight T T

% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]

Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ | State ™ | | Forost Type | Docid
Crate: | 121817 County | COwenon | Forast Age (yra) | 3010 50
Strearn Marme LT Margan Creask, S55P | Phys. Provinoe L] | Latibude {dd} 35 44431
Roach 1D 14 | Drainage Area i) | 0.32 Longiude (dd) | 5. 30204
Watershed Marme Wel Mill Creek. Cumnbeiland River | Dominant Species | Sycamore, Oak, Maple, Birch
Survay Lengih () | 328 | Guroy Length = 328 101 BKE W () 11] | Giapa (M) 00600 |
Stream Classification Perennial BEF Mean Depth (ft) 1] Bed material Cobble
Siream Condtion | Reference | Fiaadprane Widsh (i) 18] | _Rosgen Type B3
Fiahd Motes.
ESCORE
1 | 2 | 3 I 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 0.8 16 1.0 -] =10 | ] pr-
Diamater (cm) 100020 | 7 [ A0t 50 | 50 | 9
Zone 4 Zane 2 |
(Abown (Above Zone 1
Location DHFA ~ | 2 3 WED " W) It
nm.cn) | Bafy | =

Type Bridge 5 Submersed | Buried | £l
Siructure Plain 3 IntBticky | Sticky | 3
Slatslity Moveatie | | 2 e | 1 Segured 14

Crientation (deg) Oio2d | 20 to 40 401060 | G080 | 2 S0 | 3 F1}
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
% of BKF Width) | | ] | |
Hnagnt | | 1 T
o BIE Dby 020 | 0040 | 40wE | B0 BD | B0 1a 100 | [}
Struciure Coarse Coarsa/Int | Inlmn InlFine | Fine | 0
Partially ) | Partiaily low| el s ]
Location bigh flow In high fiow | peas| et I low flow | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10M82016=
Investignions} @J | State ™ | | Forost Type | Dol
Crate: | 121817 | Conmnity | Cwerton | Forast Age (yrs) | 3010 50
Steearm Narme UT1 Bryans Fark, S55P | Phys. Provinmoe 71 | Latitude {dd) 545870
Reach ID i2 | Drainage Arsa (mi) 0.24 Longiuds (dd) | 8542677
Wiatershed Narme | Dominant Species | Sycamore, Olak, Maple, Bach
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 14] | Glape (RiN) 003390 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8 Bed material Cobble
Siream Congtion  [Referonce | Floadprona ‘Width (i) 40 | _Rosgen Type Cab
Field Noles:
SCORE
1 | F [ 3 [ 4 | 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | o4wo0s & | 0Eto0s | 4 0.8101.0 1 >1.0 | F7)
Diamater (cm) 100620 | [ 20030 | 3 Mioad | ] a0t S0 | 50 | A
Zane d S Zane 2 T
o T i i
Liscat [Above. 2 M i; i : g&:t\&\\ 3 (Aorve 1 Zone 1 5
tion DHFHanging | b ii?s\\.ssiﬁﬁss@\.\q WiBakw (Bl WS | »
o] R ] sty or_| —

Type Bridge EE———— [ 4 |Submersed] 5 Buied | 4 32
Structure Pilain 4 5 IntiSticky | Sticky | =
Slatshty Noveatle | 3 inSee | 3 Secued 4 o

Crientation (deg) Oio20 | 1 2 E0toB0 | 4 0090 | 3 +
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Longth owz0 | i0d0 | 060 | B0t B0 | 8010 100 | o

{% of BKF Width) | | | | |

Hasght | | ] 1

ok o BRE Doy 01020 | W0 | 40to60 | B0 B0 | B0 1o 100 | o
Structure Coarse Coarss/Int | Inhnu IntFing | Fine | [}

Partially ) [ Partinlty low| Bohel lerws ]
Lecation high flow In high flow | e | I low flow | o
Stabiliry Movenbie | Mowint | '“M:mi intiSiac Secured | o

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Investignions} @J State ™ | Forost Type | Docid
Crate: 121817 | Conmnity | Cwerton | Forast Age (yrs) | 3010 50
Stoearm Name UT2 Bryans Fark, S55P | Phys. Provimos 71 Lastituce (dd) 3645618
Reach ID 1" | Drainage Arsa (mi) 0.23 Longiuds (dd) | 8542077
Wiatershed Narme | Dominant Species | Sycamore, Olak, Maple, Bach
Surcey Length (1) A28 | Sunmy Lengih = 328 1] BKF Wiih (i) 18] Slape (AN} 004550 |
Stream Classification Perennial BIF Mean Depth (ft) 0.7| Bed material Cobble
Siream Condtion | Reference | Fioadprona Width (i) 25] Rosgen Type B3a
Fiehd Motes.
SCORE
1 2 [ 3 4 5
PIECE
CATEGORY SCORES
LengtVEKF Width 0w 0.4 2 i 088010 1 =10 | i5
Diamater (cm) 10 1o 20 2 2 A5 | 1 >50 i
Zona 4 R iﬁf { Zone 2
[Above e 3 \ (LR Zone 1
g DiFManging | ° ft “\aiigf. \\t { S £ WE Bk ! {Belowws) | A
iy | tt\mg;;i\k\ e ey | —

Type Bridge R 4 Submersed | z Buied | 1 5
Structure Pilain 3 2 IntiSticky | Sticky | i3
Slatshty Moveable 1 z inSee | 1 Secuied 1 vl

Crientation (deg) 0 1o 20 20 to 40 1 40 to &0 2 E0toB0 | ] 0090 | 1 5
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | ] |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | B0 BO | B0 1a 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partinlly ) [Partinlty iow| [ ]
Location high flow In high fiow ree e I low flow | [}
Staility Maveabls | Mot | '“M:mi IntrSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) V.. GJ Stat ™ Forest Type | Decld)
[Crabe 1211417 ] County | Forest Age (yra) | 301050
Strearn Marme LT UTY Whaadhaven Lake, MBSF | Phys. Provinoe L] Latitude {dd} 3507805
Reach iD 8 | Drainage Araa (mi’) 0.1 Longitude (dd) | -87.27532
Watershed Nare | Dorminant Species | Sycamors, Beech, Oak, Maple, Birch, Hickory
Suineey Length (1) A28 | Burvey Langth = 378 1] BKF Width (ft) 7.3 Slapa (i) 003100 |
Stream Classification | Intermétbent BEF Mean Depth (ft]) [ Kl Bed material Gravel
Elrsam Conddion | Heference | Flaadprane Width (i) B0 Resgen Type E4b
Fiahd Motes.
ESCORE
1 2 [ 3 4 5
PIECE
CATEGDRY SCORES
LenghVEKF WWidth Oto 04 3 0880 1.0 ] =10 | B til
Diamaber (cm) 101020 | 4 E] o 50 | H >50) 1 [
Zone 4 Zane 2
{bovn . (Above Zone 1 ”
Location DHFA ~ | ] 5 W { ws) 1}
nm.cn) | Bafy | L

Type Bridge 5 9 Submersed | Buried ]
Structure Plain 5 2 IntSticky | Sticky | 2
Slatslity Moveatie | 3 z e | 1 Secured 2 ¥

Crientation (deg) Oio2d | [ 20 to 40 2 40 to 60 2 E0to B0 | 4 S0 | 1 i
DAM
CATEGORY “ DEBRIS DAMS *
SCORES

Laog 01020 Wto4n | w60 | BB | 80100 | 2 10

(% of BKF Width) | ] | |

Hnagnt | 1 T

o BIE Dby 0ia 20 0040 | 40wE | B0 BD | B0 1a 100 | ? 10
Structure Coarse Coarse/Int | Inlmn IntFine | 2 Fine ]
Partially ) [ Partialty low| el s | £
Location high flow In high flow | 1 i) 1 it I low flow | 5
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac 2 Secured | @

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) V. GJ | Slate ™ | | Forest Type | Declduous
Crate: | 2rianT | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme UT LIT? Woadhave Lake, MBSP | Phys. Provimos T | Latitude (dd) 607343
Reach ID 4 | Drainage Area (i) 0.04 Longiude (da) | 8728314
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 701)  BKE Widih (ft) 42 | Giape (RHN) 0.01080 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.5 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 50/ | _Rosgen Type E4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
CATEGORY SCORES
Length/EKF Width Qw04 0810 =10 | 2 1t
Diamater (cm) 10 1o 20 H A5 | >50 3
Zane 4 Zorw 2 [
[Above (LR Zone 1
g BHF Manging L m ! WE Bk (Fakeus W) 4
mmcn) | \\{ *tit\ BeF) | ——i
Type Bridhger SR 2 Subrmersed | Buried | ]
Structure Pilain 2 IntiSticky | Sticky | 2
Slatshty Noveatle | 2 inSee | Secuied 2
Crientation (deg) Oio20 | 1 20 to 40 40 to 80 | E0toB0 | 1 0090 | 5
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnsght | | 1 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ Partially iow| [ |
Location high flow In high ficw | ree e I low flow | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10M82016=
I goloris) V. GJ | Slate ™ | | Forest Type | Declduous
Crate: | 2rianT | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme UT1 Wondhaven Lake, MBSP | Phys, Provimos 7 | Latitude (dd) 607619
Reach ID 3 | Drainages Area (mi) | 0.27 Longiuds (dd) | 8727573
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 12.8] | Giape (RHN) 0.01170 |
Stream Classification Perennial BIF Mean Depth (ft) 1.1] Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 150} | _Rosgen Type E4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
CATEGDRY
Langth'BKF \Width D04 1 0.8 10 1.0 2 >1.0 | ] 2
Diamater (cm) 10 e 20 ] 3 : | o5 | 3 >50 15
Zana 4 R Zone2 | |
. {Abovo ” 5. }\“ \\\{ i ; ; {Above Zone 1 .
DEFHanging | i WE/Dekow (P W)
mmcn) | BxF) | — |
Type Bridge 1 5 Submeried | Buried | 1t
Structure Pilain 5 IntiSticky | Sticky |
Slatshty Noveatle | 2 4 inSee | Secuied 14
Crientation (deg) Oio20 | 20 to 40 40 to 80 | 2 E0toB0 | 2 0090 | 2
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | B0 100 | 2 10
(% of BKF Widlh) | | | ] |
Hnsght | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | ? 10
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | 1 Fine | T
Partinlly ) [ Partially iow| [ ]
Location high flow In high ficw | ree e I low flow | 2 10
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 7 10

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) V. GJ | State ™ | | Forost Type | Docid
Crate: | 12147 County 1 | Forast Age (yra) | 3010 50
Strearn Marme UT? Woodhaven Lake, MBSP | Phys. Provinoe L] | Latibude {dd} 35.07383
Roach 1D 16 | Drainage Area imi) | D44 Longiude (dd) | 8726317
Watershed Nare | Dorminant Species | Sycamors, Beech, Oak, Maple, Birch, Hickory
Survay Lengih () | 328 | Surny Length = 328 101 BKE W () 10.3] | Giapa (M) 000700 |
Stream Classification Perennial BEF Mean Depth (ft) 1] Bed material Gravel
Siream Congtion  [Referonce | Floodprone Widsh (ft) 120| | _Rosgen Type E4
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 0.8 16 1.0 1 >1.0 | 1 5
Diamater (cm) 100020 | 50 | 50 | 4
Zone 4 Zane 2 |
{bovn (Above Zone 1 s
Location DHF/Hanging | z WEDelow (B WS '
inin Ch) Bafy | =
Type Bridge 2 Submersed | Buried |
Siructure Plain 1 IntBticky | Sticky | )
Slatslity Moveatie | z | e | Segured 2
Crientation (deg) Oio2d | 1 20 to 40 401060 | i E0to B0 | S0 | +
DAM
CATEQGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | B0 100 | 1 5
% of BKF Width) | | ] | |
Hnagnt | | 1 T
o BIE Dby 020 | 0040 | 40wE | B0 BD | B0 1a 100 | 1 5
Struciure Coarse Coarsa/Int | Inlmn InlFine | 1 Fine | q
Partially ) | Partiaily low| el s ] o
Location bigh flow In high fiow | peas| et I low flow | 1 5
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | 1 5
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revsed: 1001612
I goloris) V. GJ | Slate ™ | | Forost Type | Decld,
Crate: | 12T | Conmnity | | Forast Age (yrs) | 3010 50
Steearm Narme UTA Wondhaven Lake, MBSP | Phys, Province 7 | Latitude {dd) 508115
Reach ID 18 | Deainage Area (mi’) 0.66 Longiude (dd) | -87.20423
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 17.7] | Giape (RHN) 000880 |
Stream Classification Perennial BIF Mean Depth (ft) 1.1] Bed material Gravel
Siream Condtion | Reference | Fioadprone Width (i) 250] | _Rosgen Type G4
Field Noles:
SCORE
1 | F [ 3 [ 4 | 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | o4wos 2 | 0Eto0s | 1 0.8101.0 >1.0 | 1
Diamater (cm) 100620 | 7 20030 | 1 Mioad | E] a0t S0 | 50 | 13
Zane d S Zare? | T
SR i% 2
Loeation (s a : “‘%}*\j e 3;‘*%%{\-\ | opinind Zone | 12
DK Hanging | fiss l\&%ﬁ i %t\\-ﬂgg&t\\“\; | WoDelow | (Baskon W) |
iy | R ] sty or_| —
Type Bridge EE———— [ 4 |Submersed] z Buried | 2
Structure Pilain 6 IntiSticky | Sticky |
Slatshty Noveatle | 5 | 1 inSee | Secured W
Crientation (deg) Oio20 | ] 20 to 40 40 to 80 | 1 E0toB0 | 0090 | H
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | | | |
(% of BKE Widih) 0o 20 | 20t0 40 | 1 40 to G0 | B0 bo B0 | B0 i 100 [ 2
Hasght | | ] 1
ok o BRE Doy 01020 | W0 | 40to60 | B0 B0 | B0 1o 100 | 1 5
Structure Coarse Coarss/Int | Inhnu 1 IntFing | Fine | 3
Partially ) [ Partinlty low| Bohel lerws ]
Lecation high flow In high flow | e 1 | I low flow | 3
Stabiliry Movenbie | Mowint | '“M:mi intiSiac Secured | 1 5

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) V. GJ Slate ™ Forest Type | Docldwows
Crate: 12T Conmnity | | Forest Age (yra) = 3010 50
Stiearn Marme Will Hall Craak, MBSP Phys. Provimos 7 Latitucle (dd} 3607184
Reach ID 22 | Deainage Area (mi’) 234 Longiude (dd) | -87.20421
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Surcey Length (1) A28 | Sunmy Lengih = 328 1] BKF Wiih (i) 3.8 Slape (RN} 0.00790 |
Stream Classification Perennial BIF Mean Depth (ft) 1.4 Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 400 Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
GoRY MECE
s SCORE3
Length/EKF Width Qw04 L] 0810 =10 | [
Diamater (cm) 10 1o 20 E] [ A5 | 1 >50 13
\\\’* AL R
Zana 4 \«Jﬁf&&\ﬂj »\N Zan 2
s {Apcve . R ..iﬁf \ S tt‘\\ (hnove P Zone | i
BKFHanging | protii ifi-‘ ; WEBalow {Balow WS) b
iy | L L N ey | —

Type Bridhger SR ‘ 5 Subrmersed | 1 Buried | [
Structure Pilain 5 i IntiSticky | Sticky | "
Slatshty Moveable 5 inSee | Secuied 1 i

Crientation (deg) Oio20 | 1 20 to 40 1 40 to &0 2 E0toB0 | 2 0090 | 17
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longh 01020 20040 wwen | BB | B0 1o 100 | [
(% of BKF Widlh) | | |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | B0 BO | B0 1a 100 | [}
Siruciure Coarse Coarse/Int Inlm:m; IntFing | Fine | (]
Partinlly ) Partially iow| [ ]
Location high flow In high fiow ree e I low flow | [}
Statiliy Mavaabis | Mowiat | '“'“':m; InuSec Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10M82016=
I goloris) V. GJ Slate ™ Forest Type | Docldwows
Crate: t2rianT Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme UTZ Littla Swan, NTP Phys. Provimos T Latitucle (dd} 3551057
Reach ID 2 | Drainage Arsa (mi) 0.03 Longiuds (dd) | 8745677
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Surcey Length (1) A28 | Suny Lengih = 328 1] BKF Wiih (i) 64| Slape (RN} 008970 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.3 Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 18] Rosgen Type C4a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
MECE
e SCORES
Langth'BKF \Width D04 0.8 10 1.0 2 >1.0 | [ 4
Diamater (cm) 10 e 20 b [ o5 | >50 4 2l
Zana 4 \\wﬁ ny Zane 2 |
Lacatian s 5 \ \{ i 3 Lcisti 3 Zone | %
DEFHanging | WE/Dekow (P W) ¥
o Ch) | | .

Type Bridge ] 5 Submeried | Buried | 2|
Structure Pilain 5 5 IntiSticky | Sticky | 2
Slatshty Moveable 5 1 inSee | Secuied 5 W

Crientation (deg) Oio20 | 1 20 to 40 F 40 to 80 | 1 E0toB0 | 4 0090 | 3 i
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | |
Hnagnt | |
ik o BIE Dby 0ia 20 2010 40 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) Partially iow| [ ]
Location high flow In high fiow ree e I low flow | [}
Statility Maveable | Moot | Inm‘: o IntiSec Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) V. GJ Slate ™ Forest Type | Docldwows
Crate: t2rianT Conmnity | Foresi Age (yra) | 3010 50
Stiearn Marme UTS Lt Swan, NTP Phys. Provimos 7 Latitucle (dd} 35 52554
Reach 10 7 | Deainage Area {mi') 0.06 Longiude (dd) | -87.45789
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF I (ft) 49| Slopa (i) 004060 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.8 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 12| Rosgen Type E4a
Fiehd Motes.
SCORE
1 | 2 [ 3 4 | 5
A = MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 1 | 04to06 1 | 0.6 008 088010 3 ES B
Diamater jcm) 10 1o 20 2 20030 | ] 30 o 40 | F] »50) 12
et SRR bR T
o . Zowe ]
DKFHanging | b “;&33%{&;&&53@@&\\}@ BEFMithin | WEDlow {Puakow W) |
oy R sy o) | =
Type Brigge R Remp | 5 |Submersed| Buried | 15
Structure Plain 1 Phaindint 2 '“""ﬂ"“ | =2 IntiSticky | Sticky | i
Statlity Moveabe z Mo/l ] s "': o] 1 inSee | Secured ]
Crientation (deg) 0 1o 20 20 to 40 40 to &0 E0toB0 | 2 0090 | 3 23
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | |
(% of BKF Width) 01020 20 to 40 W6 | B0l B0 | 801 100 | 2 0
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | 2 10
Struciure Coarse Coarsa/Int Inlmo 2 InlFine | Fine | [
Partially ) | [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | 2 10
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 7 10
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) V. GJ Slate ™ Forest Type | Docldwows
Crate: t2rianT Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme UT4 Little Swan, NTP Phys. Provimos 7 Latitucle (dd} 3551304
Reach ID [] | Deainage Area (mi’) 0.06 Longiude (dd) | 8745585
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF I (ft) 57| Slopa (i) 007140 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.3 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 12| Rosgen Type B4a
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 1 | 0. to 08 081010 4 >1.0 | 3 4
Diameter (cm) 10 1o 20 7 20030 | 1 30 to 40 4 40t 50 | ] >50) 4 i
SRR A T g
Zona 4 i &.\%{f?&&\\ .jfg,..?\\‘ﬁ\q ] Tonen Zone 2
Liscatian [Above. i b a,iﬁ; R iﬁ i \._g‘: [Above | 3 (hbove 2 Zone 1 3
DEFHanging | §=€§§§;5;5§;‘_ &\a{ﬁ i DePAnD | WEDekow (Bl W) |
moch)_| st ) | ==—a
Type Brigge 1 hERESEY Remp [ 8 Submersed| z Buried | it
Structure Plain 2 Phaindint [ Inkeer ﬂ"" | { IntiSticky | 2 Sticky | 24
Statlity Moveabe a Mo/l ] s "': o] inSee | Secured 5 1]
Crientation (deg) Oio20 | E] 20 to 40 F 40 to 80 | 2 E0toB0 | 0090 | + i3
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partially ) | [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) V. GJ | Slate ™ | | Forest Type | Declduous
Crate: | t2rianT | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme UT1 Little Swan, NTP | Phys. Proviwos 7 | Latitude {dd) 3552780
Reach ID 1% | Drainage Area (i) 1.18 Longitude (dd) | 8745884
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 5| | Giape (RHN) 0.00900 |
Stream Classification Perennial BIF Mean Depth (ft) 1.6/ Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 100} | _Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
A = MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 ¢ | 04tw06 1 | 0Ewos | i 088010 2 ES 2 5
Diamater (cm) 10 1o 20 2 200030 | 1 oAl | A5 | >50 5 ¥
Zone d SR ;;ssw Zomd Zanez | T
i =i 2ome 1
DEFHanging | & -;\§3I§'&; T g};;;\\\‘gg BEFANithin | WEBekow {Balow WS}
mocr | T B x| ]

Type Brisge 2 PSRN Remp | 8 |Submersed] A —
Struciure Piain 8 Plain/int 3 '“""ﬂ"“ | IntiSticky | Sticky | 1
Slatshty Noveatle | 4 Moyl s "': o] inSee | 1 Secuied 3 n

Crientation (deg) Oio20 | 1 20 to 40 F 40 to 80 | 2 E0toB0 | 0090 | 3 0
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | 1 W60 | 60te B0 | 8040 100 | 2
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40 ks B0 | B0 BO | B0 1a 100 | 1 5
Struciure Coarse Coarsa/Int Inlmo 1 InlFine | Fine | 3
Partinlly ) [ Partially iow| [ ] o
Location high flow In high ficw | ree e I low flow | 1 5
Statility Maveable | Moot | Imﬂ':mi IntrSec Secured | 1 5
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10182016
I goloris) [=X] | Slate ™ | | Forest Type | Declduous
Crate: | 101817 | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme UT Lithe Buffalo, LHWMA | Phys. Proviwos 7 | Latitude {dd) 3535308
Reach ID 5 | Drainage Arsa (mi) 0.05 Longitude (dd) | -87.50538
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 701)  BKE Widih (ft) 58 | Giape (RHN) 004190 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.3 Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 20] | _Rosgen Type E4a
Fiehd Motes.
SCORE
1 [ F | 3 | 4 | 5
. - MECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 | T 2 | 0Eto0s | 1 081010 1 >1.0 | 1 1t
Diamater (cm) 10 e 20 4 201030 | 1 Mioad | o5 | >50 3
Zona d N Jonea Zona 2 T
N = L - .
DEFHanging | bt t Rl DR | WEDekow (B WS) b
mochy | e o) | ——

Type Brigge R Remp | 7 |Submersed| z Bured | 1 [

Struciure Plain 2 Plaindnt 2 In A | IntiSticky I Sticky |
Slatshty Noveatle | 1 Moyl 4 '“‘"":'"" | inSee | Secuied 9
Crientation (deg) Oio20 | 1 20 to 40 40 to 80 | 2 E0toB0 | 0090 | 2 17
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ Partially iow| [ [
Location high flow In high ficw | ree e I low flow | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 10182016

I goloris) 1] | Slate ™ | | Forest Type | Declduous
Crate: | 12renT | Conmnity | | Foresi Age (yra) = 3010 50
Stiearn Marme Hama Branch, LHWRA | Phys. Proviwos 7 | Latitude {dd) 3535654
Reach 1D 10 | Drainage Area (mi) .22 Longitude (dd) | -87.51269
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 12] | Giape (RHN) 0.01680 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8| Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 50/ | _Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. w MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 3 | 04t006 F] | 0Ewos | 3 088010 2 ES i 2
Diamater (cm) 10 1o 20 7 200030 | 4 oAl | A5 | >50 15
Zane 4 S ;&1\\%& Zone 3 Zoez | [
e |oen |, R e | [ e | [
DKFHanging | T \\53@;5;&\\\}\3, BEFMithin | WEDlow {Puakow W) |
xS L sy =0 =
Type Brigge S Remp | 5 |Submwsed| 4 Burwed 2 -
Struciure Plain & Plaindnt 4 In A | i IntiSticky [ Sticky | (1}
Slatshty Noveatle | 2 Moyl 5 s "': o] z inSee | 1 Secuied 1 n
Crientation (deg) Oio20 | E] 20 to 40 3 40 to 80 | E0toB0 | 1 0090 | + i3
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0
(% of BKF Widlh) | | | ] |
Hnagnt | I | 1
ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0
Partinlly ) [ [Partinlty iow| [ [
Location high flow In high ficw | ree e I low flow | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 102016
I goloris) 1] | Slate ™ | | Forest Type | Declduous
Crate: | 121817 | Conmnity | | Foresi Age (yra) | 3010 50
Stiearn Marme Waavar Branch, LHWMA | Phys. Proviwos 7 | Latitude {dd) 3535544
Reach ID F | Deainage Area (mi’) 1.44 Longiude (dd) | 8750205
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survey Length () | 328 | Survey Length = 328 101)  BKE Widih (ft) 17.4] | Giape (RHN) 0.00900 |
Stream Classification Perennial BIF Mean Depth (ft) 1.2| Bed material Gravel
Siream Condtion | Reference | Fioadprona Width (i) 100} | _Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 3 | o4wos 1 | 0Eto0s | 2 0.8101.0 >1.0 | 3 iy
Diameter (cm) 10 1o 20 7 20030 | 1 Mtodd | 4 40t 50 | >50 12
Zane d ey Zoned Zane 2 T
N = L - ;
DEFHanging | bt t i &\a{ﬁ SR BKFWIhin | WEDekow (Bl W) | b
mochy | L s o) | ——

Type Brigge R Remp | 6 |Submersed| z Bured | 1 3
Struciure Plain 4 Plaindnt 4 In A | IntiSticky [ 1 Sticky | 16
Slatshty Noveatle | 2 Moyl 5 s "': o] z inSee | Secuied 18

Crientation (deg) Oio20 | 1 20 to 40 F 40 to 80 | 3 E0toB0 | 1 0090 | 2 k]
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth 0020 | 0t0 4D | W60 | 60te B0 | 8040 100 | 0

(% of BKF Widlh) | | | ] |

Hnagnt | I | 1

ik o BIE Dby 020 | 0040 | 40w | B0 BO | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmo InlFine | Fine | 0

Partinlly ) [ [Partinlty iow| [ ]
Location high flow In high ficw | ree e I low flow | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: t2rianT Conmnity | Foresi Age (yra) | 3010 50
Stiearn Marme Listhe Dadfaln, LHWRA Phys. Provimos 7 Latitucle (dd} 3535270
Reach ID 28 | Deainage Area (mi’) 13.2 Longiude (dd) | -87.50393
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 55| Slopa (i) 000720 |
Stream Classification Perennial BIF Mean Depth (ft) 2.8 Bed material Gravel
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 200 Rosgen Type G4
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
A = MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 1 | 04to06 2 | 0.6 008 2 088010 1 ES ] i
Diamater jcm) 10 1o 20 E] 20030 | 7 30 o 40 | »50) 17
et SRR L bR Tt
Zor 4 i F\ti\{‘g%?% {“g’ifi\%&ggi f Zone 3 Zorw 2 7
Leeation et 2 R ‘i’\t“ ] e | B hipisitd 2 S L™
DKFMHanging | & { &\\aﬁ. 3&&&\@;@&&&\@5 BKFAWiEhin | WEBalow {Balow W) |
oy R sy ) =
Typs Bridge 3 PSRN Remp | 5 |Submersed] Z el o
Struciure Plain 4 Plaindnt B In A | i IntiSticky [ Sticky | (1}
Statlity Noveatle | a Mo/l 1 s "': o] 3 inSee | 2 Secured n
Crientation (deg) Oio20 | F 20 to 40 3 40 to &0 1 E0toB0 | 1 0090 | 3 il
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0
(% of BKF Widih) | | |
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) | [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 101817 Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme East Fark Hurricans, TDEC Phys. Provimos 7 Latitucle (dd} 3505569
Reach 10 15 | Deainage Area {mi') 0.36 Longiude (dd) | -86.27749
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 127 Slopa (i) D.01470 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8| Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 75 Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. - PECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 2 | o4wos 4 | 0608 3 0.8101.0 >1.0 | 1
Diameter (cm) 10 1o 20 B iad0 | 7 30 to 40 4 40t 50 | >50) 13
Zona 4 HEH T Zoned Zone 2
eston e S . Zone 1 )
DEFHanging | bt t i {ﬁ SR BKFWIhin | WEDekow (Bl W) |
mochy | T B o) | ——

Type Brigge 1 RS Remp [ 6 Submersed| 1 Bured | 1 £
Structure Plain 2 Phaindint 3 '“""ﬂ"“ | & IntiSticky | Sticky | b
Statlity Noveatle | Mo/l 3 s "': o] 4 inSee | 2 Secured b

Crientation (deg) Oio20 | F 20 to 40 1 40 to &0 2 E0toB0 | ] 0090 | 1 Fii
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth 0lo 20 200 40 W60 | 60te B0 | 8040 100 | 0

(% of BKF Widih) | | |

Hinight T T

% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]

Partially ) | [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 101817 Conmnity | Foresi Age (yra) = 3010 50
Stiearn Marme LT Litfie Marrowbane, TOEC Phys. Provimos 7 Latitucle (dd} 627215
Reach ID i7 | Deainage Area (mi’) 0.66 Longiude (dd) | 8650268
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 24 5] Slopa (i) 003840 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 35| Rosgen Type B4e
Fiehd Motes.
SCORE
1 | 2 [ 3 4 5
CATEGORY * PIECES * a:‘::zs
LengtvERF Width 0o 0.4 4 | 04006 1 | 0.6 008 i 088010 ES ]
Diamater jcm) 10 1o 20 E] 20030 | ? 30 o 40 [ | »50) [
Zona 4 i §\‘{§§£§}\\:\a\§£§§§§$ i Zona 3 Zomw 2 7
[Anova Riini R (o | Anove Zone 5
g mrmangng| ¢ R “;&33%&; L] e | 2 WE Bk ! (Fakews W) | :
sto Ch) &Qﬁiﬁﬁ&a\\ﬁaﬁi %Eﬁ\\\laggﬁtbﬁ Srmsbiede) R |
Type Brigge R Remp | 4 |Submersed] z Buried | ET]
Structure Pilain 3 Piainint 2 '“""ﬂ"“ | 4 IntiSticky | Sticky | i
Statlity Moveabe 3 Mo/l 1 s "': o] 1 inSee | 1 Secured 12
Crientation (deg) Oio20 | 1 20 to 40 40 to &0 2 E0toB0 | 1 0090 | 2 21
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth | | |
(% of BKF Widih) e e SR LR A R °
Hinight T T
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) [=X] Slate ™ Forest Type | Docldwows
Crate: 101817 Conmnity | Forest Age (yra) | 3010 50
Stiearn Marme Little Swan, TOEC Phys. Provimos 7 Latitucle (dd} 3552047
Reach 10 26 | Deainage Area {mi') B.E2 Longiude (dd) | -87.45397
Wiatershed Narme | Dominant Species  Sycamore, Beech, Oak, Maple, Birch, Hickory
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 48| Slopa (i) 000550 |
Stream Classification Perennial BIF Mean Depth (ft) 21| Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 120/ Rosgen Type (]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
CATEGDRY " PIECES * SFECU:EE!
Length/BKF Width 01004 3 | o4wos 1 | 0608 0.8101.0 >1.0 | 5
Diameter (cm) 10 1o 20 ] 20030 | 1 30 to 40 40t 50 | >50) 5
Zona 4 ] Zoned Zone 2
N = L 2one ~
DEFHanging | bt t Rl DR | WEDekow (B WS)
oy L ey x| ]
Type Brisge R Remp | 4 |Submersed] A -~
Structure Plain 2 Phaindint 2 '“""ﬂ"“ | IntiSticky | Sticky |
Statlity Moveabe 1 Mo/l ] s "': o] 1 inSee | Secured
Crientation (deg) Oio20 | F 20 to 40 1 40 to &0 1 E0toB0 | 0090 | 7
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth | | |
(% of BKF Widih) e e SR LR A R °
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) Q. V) Slate ™ | Forost Type | Docid
Crate: 21T | Conmnity | Hendersan | Foresi Age (yra) = 3010 50
Steearm Narme UT Morth Fark Cub Cresek | Phys. Provinmoe 85 Latitucle (dd} 35.78522
Reach ID 143 | Drainage Area (i) 0.16 Longiude (dd) | -8 26463
Watershed Narve | Dominant Species  |(Oak, Maple, Birch, Holly
Survay Length (i) 328 | Survey Length = 328 1] BKF I (ft) 61| Slopa (i) DO1164 |
Stream Classification | Intermittent BIF Mean Depth (ft) 0.7 Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 65| Rosgen Type ES
Fialed Moes: Hill Shogm Garengs
SCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY SCORES
Length/EKF Width Qw04 0 0 0810 2 =10 | & i3
Diamater jcm) 10 1o 20 B [i] | 1 »50) [i] 1
Zona 4 R iﬁf S Zone 2
[pova T e Zone 1
g DiFManging | ft \\}% \\t { R\ i o WE Bk ! {Balowws) | Z A
mmcn) | “\ \@gigft\& EE &t:&\ nanky) | BxF) | L.

Type Bridge 1 A B Submersed | 3 Buied | 0 n
Structure Pilain 6 i IntiSticky | o Sicky | 0O )
Statlity Moveabe 1 0 inSee | 1 Secuied 5 W

Crientation (deg) Oio20 | 1 20 to 40 3 40 to &0 1 E0toB0 | 1 0090 | 1 19
DAM
CATEGORY ** DEBRIS DAMS *
SCORES
Langth | | | |
(% of BKF Width) Oloz0 | ] 20 to 40 ] W6 | ] B0l B0 | ] 801 100 | ] [}
Hnagnt { | |
% ol BKF Depih) 01020 | ] 20 40 40 0 40to60 | ] B0l BO | ] BO s 100 | ] [}
Structure Coarse 0 | Coarseint 0 '“"’“omi a IntFine | 0 Fine 0 ]
Partially ) [Partinlty iow| [ |
Location high fow ] In high flow 0 | 0 o o o fow flw | ] [}
Stamility Mavaabie | o Mawiiat | o '“M:mi o InSac ] Secured | o 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) Q. V) Slate ™ | Forest Type | Docid
Crate: AT | Conmnity |_Madisan | Foreat Age (yrs) a0
Stoearm Name Spring Creak | Phys. Provimos [ Lastituce (dd) 35.77013
Reach 1D 1 | Drainage Area (mi) BAT Longitude (dd) | -88 691493
Watershed Narve | Dominant Species  Sycamore, Oak, Elderberry, Maple
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 212 Slopa (i) 000283 |
Stream Classification Perennial BIF Mean Depth (ft) 2| Bed material Sand
Stream Conagdion  [Referonce | Flioodprona Widih (ft) FiF]] Rosgen Type E5
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 2 | o4wos 3 | 0608 2 0.8101.0 2 >1.0 | n
Diameter (cm) 020 | 5 mm:m 30 to 40 a0t 50 | >50) 13
Zona 4 : Zona 3 Zone 2
[Abova {Abovn | (hbove Zone 1 o
Location BEFMHanging | i ;gg i {i{ﬁg \\“: BEFMithin 2 WE/Delorw T (Bekins W) 3
cua. RS el e

Type Bridhger i “\\&m SR Remp | 3 Subimersed | [ Buried | 3
Structure Plain g Plaindint '“""ﬂ"“ f IntiSticky | Stcky | 9
Statlity Moveabe 1 Mo/l 1 s "': . 3 inSee | Secuied 4 n

Crientation (deg) Oio20 | E] 20 to 40 1 40 to 80 | 3 E0toB0 | 0090 | 2 24
DAM
CATEGORY ** DEBRIS DAMS *
SCORES

Langth o200 | 1 200 40 W60 | 60te B0 | B0 100 | 1 [

(% of BKF Widih) | | ] |

Hnagnt { | |

% ol BKF Depih) 01020 | 1 20 40 40 40to60 | B0l BO | BO s 100 | 1 [
Structure Coarse Coarse/Int Inlmo 2 IntFine | Fine [

Partially ) [Partinlty iow| [ |
Location high fow In high flow | o ] o fow flw | B
Stamility Mavaabie | Mawiiat | '“M:mi H InSac Secured | 6

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Rivasod: MNAL016
Investigatan(s) GJ, Wi Sitate ™ | Famsat Typa | Dasidusus
Dale WFT County | Forest Age [yrs) | 10 %o 30
Siream Nama UT Litlle Sugar Creek Phys. Province 65 Latitude (od) 3537627
Reach ID 2 | Drainage Area (mf) 0.1 Longitude (dd) | -88.74710
Winterahad Nama | Daminant Species | Oak, Beoch, Mapbs. Holly
Survey Langth (1) 328 | Survey Length = 328 /1| BRF Wiath () | 3 Sloge (M) | 0.01000 |
Shrparn Classilicalion | Intermitiant | BKF Mean Dapth (#) | 0.5 Bad matedial Sand
Stream Condition Fofererce | Flotedpromns Width (t) | 100 | Ruosgen Type ES
Firtd Nokes: Maar rowd. very slablo patlem. cresa-seclicn. no wood. young foresl adiacent wollands. rcd inchudsd in regicnal curm suny
SCORE
1 | 2 | 3 | 4 | 5
. . FIECE
Shfeaony e SCORES
LangihBKE Widlh 0o 0.4 ] 06108 | 0 010 | [ =10 T s
Ditasrmber {om) 10 1o 20 5 30 ho 40 0 40 lo 50 1] 50 [1] !
Zove d i Zone 1
| Ak (6= Zane 1 -
Lacation Metarg| 7 o W5 Baiow o (Bolow WS)
it Gh) .- BHF)
'I'ﬂm Hridn& | 4 2 3 _anp ] 3 s.;mm_ 0 Burind [i]
Slruckue Plain 2 Plainint | 2 Inte l"‘“ - InUSticky 1 Slicky o 18
Stahility Mavaabie 1 Maviint | i] '"'"":“"""- 7 Il S ] Sacured | 4 7
Crientaton (deg) 010 20 o 20to40 | 0 4060 | 2 &0 1o 80 1 B0 1o 80 4 ]
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Length |
% of BIF Width} 0 to 20 . o | 20 o 40 . o 40 1o B0 | 1] 60 o 80 o 8010 100 | [1] o
Height |
{% of BKF Depth) 0020 [} 20 to 40 i 0 4010 80 0 &0 ko 80 0 80 4o 100 [ 0
Structure Coarse ] Coarselint | o R ."’ e 0 It ine ] Fing [} ]
| Partialty kow| Mid o
Location high ow o mnmnaw! o A 0 s 0 B low Moy L] 0
Stabilty Moveable | 0 Movint | 0 s o InvSee 0 Sueured 0 0
Additlonal Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 101182016
Imvestignton s) G, W) Statn ™ Forost Type | Docid
Crate: azany | Cooumnity | Hardaman | Foraat Age (yrs) 10 1 30
Strearn Narme Cyprass Crank | Phys. Province 85 | Latitude (dd} 35 37840
Reach iD 10 | Drainage Area (mif) 142 Longitude (dd) | -88.85228
Wiatershed Name | Dorminant Species |(Ouak, Beech, Maple, Holly
Survay Length (i) 328 | Survey Length = 378 A1) BKF Width (ft) ] Slapa (f) 000111 |
Stream Classification | Perennial BEF Mean Depth (fi) 1.4 Bed material Sand
Stream Conddion  |Reference | Flaadprane Wdth (i) oa| Rosgen Type ES
Fheld Mobes Mt ia], ey iliabden bty (oo i i, 7o wincoel, ooy Bl sl wosllaarnts
SCORE
1 | 2 [ 3 [ 4 | 5
GoRY PIECE
s SCORE3
Length/EKF Width Qw04 0 1 0810 0 =10 | 0 3
Diamater jcm) 10 1o 20 1 [i] | [ »50) [i] ]
Zona 4 Zon 2
{Aos Frb [t Zone 1
g mrbangng]  © B \“’ TR n| O WE Dok 3 Balowws) | ° ‘
nocn | B ooz | B | =
Type Bridge O 5 R [ 1 |submersed] 0 Buded | 1D 3
Structurs Plain 1 o IntSticky | 0 Scky | 0 |
Statnlity Moveabe ] 1 nirSec ] Secured 0 ]
Crientation (deg) Oio20 ! 0 i E0to B0 | o S0t | 0 3
DAM
CATEGORY “* DEBRIS DAMS *
SCORES
Langth | | | |
(% of BKF Widih) ote20 | 0 20 to 40 0 W | 0 BB | ] 9010100 | 0 [}
Hinight { | |
% ol BKF Depih) 01020 | ] 20 40 40 0 40to60 | ] B0l BO | ] BO s 100 | ] [}
Structure Coarse 0 | Goarseint | 0 '“"’“omi a IntFine | 0 Fne | 0 ]
Partially _ | Partialty ow| [ |
Location high fow ] In high fiow | 0 | 0 o o o fow flw | ] [}
Stamility Mavaabie | o Mawiiat | o '“'“":mi o InSac ] Secured | o 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Revised: TIER2016

Imvestigatons) GJd. W State TH Forest Type Drociduous
Date WEHT County Chesler | Foresl Age (yrs) 30
Stream Mame UT Piney Creek Phys. Province 65 Latitude (dd} 35. 38589
Raach ID i | Drainage Area () 0.09 Longitude (dd) | -8 TR954
Watershaed Name | Dominant Species Oak. Basch. Maple. Holly
Survey Length (1) 328 | Survey Length = 328 01]  BKF Width (i) | | Slops (AT 0.00863 |
Stream Classification Prorennial | BKF Mean Depth (fi) Bod Sand
Siream Condtion | Réderance | Floadprane Widsh (i) a5| Rasgen Type ES
Field Noles: South of HWY 100 ai Goif Course, downsiream reach is braided
SCORE
| [ 2 [ 3 [ 4 [ 5
PIECE
CATEGORY
SCORES
LeangthTikF Width 004 ] 4 =10 | i Ay
Diiarmeler (crmj 10 1o 20 -] 4 >50 | 0 n
Taned
. {Above | Zone 1
Location ey : 5 F i way | 1] |
ninch) |
Type Bridge d 4 Buried | 1] i
Slruciure Plain 4 4 Sticky | 7} 24
Stadwlity Moveable 1 a4 Becured 2 W
Cnantation (deg) 01e 20 F] 4 B0 190 | 4 it
CATEGORY
SCORES
Length | | | |
(% of BKF Widih) 0o 20 | o 20 1o 40 0 A0 o B0 o B0 ko BO | 0 80 1o 100 | o (1]
Haight | | | |
(% of BKF Depth) 0ia 20 o 20 1o 40 | o 40 o B0 o B0 b BO 1] A0 1o 100 o [1]
Siruciure Coarse | o Coarsalint | 0 2} Ini/Fine o Fine | 0 [
Partially | | Bl v |
Location |'|'g'llfl0w | o Inhlgh\‘low: 0 o fow ] B b oo | 0 [1]
Stability Maveabls | o Mawing 0 i o InySec | 0 Secured | 0 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10M82016
I goloris) Q). V) Stat TH | Forest Type | Decld)
[Crabe 32217 ] County | Maaisan |_Forest Age (yrs) a0
Strearn Marme Harris Craak | Phys. Provinoe 85 Latitude {dd} 35 62807
Reach iD 18 | Drainage Araa (mi’) 202 Longitude (dd) | -88 60444
Watershed Nare | Dorminant Species |Ouak, Baech, Maple, Holly
Survey Length (1) A28 | Burvey Langth = 378 1] BKF Width (ft) 46 Slapa (i) 000208 |
Stream Classification Perennial BEF Mean Depth (ft]) 4.3 Bed material Sand
Stream Condtion | Refefence | Flaodprone Widsh (1) 267 Rosgen Type ES
Fieeled Moes:
ECORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY SCORES
LengthEKF Widih Oto04 3 0.8w1.0 ] 1.0 | 2 1
Diamader (cm) 020 | 0 ko 50 | 1 >0 | 1 4
Zone & K Zons 2 |
(Abown o (Above Zone 1
Location msFaungng|  © RRiEEES WE/Beko . Baowwz)| x
o cwy | Hhai Bar) | e
Type Bidye 1 SR Submersed 3 Buried | 0 n
Structure Plain 5 Plainfint Int/Sticky | ] Sticky | 1 13
Slatnhty W alie i 2 i/ T, Inii3ec . il Secured 1 (L
Crientation (deg) Oio2d | 2 20 to 40 G080 | 0 S0 | 2 16
DaM
CATEGORY
SCORES
Langth | | | |
(5% of BKF Width) 01020 | 1 201040 | B0 to BO | ] B0 10 100 | 0 3
Hisgat ] | T
{% of BKF Deplh) 0 ia 20 | ] 2010 4D | o 1 B0 B0 | 1] B0 ia 100 | 1 B
Structure Coarse 2 Coarse/Int | o 1] IntFine | ] Fine 0 2
Partially _ Ml low |
Location hw.h ] Inh-ghm: o o Tiow 1 B low flow | 1 9
Stnhility Maveabis | 0 Ia/ing I v} 1 IntiSac 0 Sacuned | i ]
| | |

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM Revisod: 10082016
Investignton s) GJ, W) State TH | Forost Type | Docid:
Crate: a2y | County | Madisan | Forest Age (yrs) A0
Strearn Marme Track Créak | Phys. Provinoe 85 Latitude {dd} 35 66294
Reach iD 21 | Drainage Arsa (mi') 557 Lonpitude (dd) | -88 66867
Watershed Nare | Dorminant Species |Ouk, Baech, Mapls, Holly
Sunvey Length (i) 328 | Sunmy Length = A28 11| BKE Waatn () 217 Slapa (i) 003341 |
Stream Classification Perennial BEF Mean Depth (ft) 3.1] Bed material Sand
Siream Congtion  [Referonce | Floodprone Widsh (ft) 217} Rosgen Type ES
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 5
PIECE
CATEGORY
Length/BKF Width 0o 0.4 3 0.810 1.0 1 >10 | 1 16
Diameter (cm) 101620 | ] 7 d0la 50 | 50 1 IR
Zone d Zone 2
(Abown (Above Zone 1 X
Location DHFA ~ | 1 WED 2 { W) 5 '
inin Ch) Bafy | =]

Type Bridge 1 Submersed | 7 Buried | il
Siructure Plain 2 4 IntBticky | Sticky | 1 21
Statnlity Moveatie | 1 e | Fecured 5 12

Crientation (deg) Oio2d | 2 20 to 40 2 40 to 60 G080 | ] S0 | 1 F1}
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Langth | E | |
(% of BKF Width) EEY S| S R ! | 4
Hinight | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 1 401080 | B0l BD | B0 s 100 | 2
Structure Coarse 1 Coarse/Int | Inlmn IntFine | Fine 1
Partially ) ] [Partilty low| [ | ”
Location high low In high fiow | e i o fow flw | 1 5
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | 1 5
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 100182016
I goloris) Q. V) Slate TH Forest Type | Docid
Crate: IR2WiT | Conmnity | Sheiny | Foreat Age (yrs) a0
Stoearm Name UT1 Bamishas Bayou | Phys. Provimos 74 Lastituce (dd) 3535131
Reach ID 17A | Deainage Area (mi’) 0.09 Longiude (dd) | 9004634
Wiatershed Narme | Dominant Species  |Oak, Beech, Maple, Sycamore
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 02| Slopa (i) 000965 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8 Bed material Gravel
Siream Congtion  [Referonce | Floadprona ‘Width (i) 39| Rosgen Type B4e
Field Noles:
SCORE
1 | F [ 3 [ 4 5
- - PIECE
CATEGDRY PIECES SCORES
Length/BKF Width 01004 B | o04tw08 3 | 0608 2 0.8101.0 3 >1.0 | 3 4
D b (crm) 020 | 7 20030 | 1 30 to 40 3 4050 | ? >50) 1 41
Tt T ETTTE————— e
o SR S
Locat Ll 10 T *_.\**"- g‘“‘s&\\ 4 vl 3 £ona 1 2 u
g DT Manging | S i;%s;\\t.ssiﬁﬁss@\.\q W Datow {Belows W) |
iy | R ] sty or_| —

Type Brivge R T Submersed | 1 Buried | 1 )
Structure Pilain 2 8 IntiSticky | Sticky | #
Statlity Noveatle | 7 1 inSee | 1 Secured ] 4

Crientation (deg) Oio20 | 8 20 to 40 1 40 to &0 1 E0toB0 | 1 0090 | T 33

DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth | | |

(% of BKE Widih) 0o 20 2010 40 40 to B0 | B0 bo B0 | B0 i 100 [ 4 20
Hnsght | |

%% of BKE Degih) 010 20 20 16 40 w6 | ? B0t B0 | B0 1o 100 | ? 16
Struciure Coarse 4 | Coarseint | o In/Fina | Fine 4

Partinlly ) [ Partinlly iow| Med low | ]

Location high flow In high flow | e e I low low | 4 20
Stabiliry Movenbie | Mowint | '“M:mi i intiSiac 1 Secured | 7 17

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

Iy gmtoris) State TH Forest Type | Doclduouws
Crabe Conmndy Sty | Forest Age (yTs) 30
Stiearn Marme Barmnishee Rayou Phiys. Provimoe 74 Latitucle (dd} 35.35219
Reach ID | Deainage Area (mi’) (.86 Lonpiude (dd) | -90.04647
Wiatershed Narme | Doeminant Species ||
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 3.5 Slopa (i) 000560 |
Stream Classification Perennial BIF Mean Depth (ft) 1.2| Bed material Sand
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 3| Rosgen Type F§
Fiehd Motes.
SCORE
1 [ F [ 3 [ 5
GORY . w MECE
CATE PIECES SCORES
LengtvERF Width 0o 0.4 | 0.4 to06 3 | 0.6 008 3 088010 2 ES ] sl
Diamater jcm) 10 1o 20 20030 | 5 30 o 40 [ | 1 »50) 7
Zona 4 SR ;&1\\%& Zon 3 Zon 2
R ] s s, e[ ]
DKFHanging Snh 3&;\\@{%*5;&\\}55 BEFMithin | WEDlow (P W) |
inio Cr H i sttt B e
Type Brisge SRR Remp | 12 |Submersed| 1 A =
Structure Plain Plaindint 6 '“""ﬂ"“ | & IntiSticky | 2 Stcky | "
Statslity Moveabie Wow/int 1 L "': 7 inSee | Secured B 3%
Crientation (deg) 0 1o 20 20 to 40 [ 40 to &0 3 E0toB0 | ] 0090 | 5 57
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Longh 01020 20040 wwen | BB | B0 1o 100 | [
(% of BKF Widih) | | |
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Struciure Coarse Coarsa/nt Inlmo Int'Fine | Fine 1]
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
Iy gmtoris) State TH Forest Type | Doclduouws
Crabe Conmndy Sty | Forest Age (yTs) 30
Stiearn Marme UT Paplar Tres Laks Phiys. Provimoe 74 Latitucle (dd} 35.31500
Reach ID | Deainage Area (mi’) 0.22 Lonpiude (dd) | -90.05808
Wiatershed Narme | Dominant Species  |Oak, Beech, Magple, Holly
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 18.1] Slopa (i) 000495 |
Stream Classification Perennial BIF Mean Depth (ft) 0.8| Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 55| Rosgen Type (=]
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 5
5 = PIECE
CATEGORY PIECES SCoiEs
Length/BKF Width 01004 | T 2 | 0. to 08 1 081010 2 >1.0 | 3 4
Diameter (cm) 10 1o 20 20030 | B 30 to 40 4 40t 50 | >50) ] i
Zona 4 I Zona Zone 2
i e = TE L | e
DEFHanging | bt t i {ﬁ SR BKFWIhin | WEDekow (Bl W) |
o o T B o) | ——

Type Brisge R Remp | 7 |Submersed| 1 e -
Structure Pilain Piainint '“""ﬂ"“ | 2 IntiSticky | Sticky | P
Statlity Moveabe Mo/l s "': o] 1 inSee | Secured 3 51

Crientation (deg) 0 1o 20 20 to 40 F 40 to 80 | 1 E0toB0 | 2 0090 | 2 il
DAM
- -
CATEGORY DEBRIS DAMS SCORES

Langth 0lo 20 200 40 W60 | 60te B0 | B0 100 | 1 5

(% of BKF Widih) | | |

Hinight | |

% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | 1 5
Struciure Coarse Coarsa/nt Inlm:m; Int'Fine | 1 Fine 4

Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | 1 | o o fow flw | 2
Statility Maveable | Moot | Imﬂ':mi IntrSec Secured | 1 5

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM

Rewvised: TIER2016

I goloris) Q. V) Slate TH Forest Type | Docldwows
Crate: 24017 Conmnity Shalby | Foreat Age (yrs) a0
Stiearn Marme UT? Aamishas Bayou Phiys. Provimoe 74 Latitucle (dd} 35.36538
Reach ID T3 | Deainage Area (mi’) 0.23 Longiude (dd) | -90.03389
Watershed Narme | Dominant Species  |Oak, Sycamore, Maple, Privel
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 65 Slopa (i) 001040 |
Stream Classification Perennial BIF Mean Depth (ft) 0.6 Bed material Sand
Siream Congtion  [Referonce | Floadprona ‘Width (i) 65| Rosgen Type ES
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. w MECE
CATEGORY PIECES SCORES
LengtvERF Width 0o 0.4 | 0.4 to06 3 | 0.6 008 2 088010 1 ES & 52
Diamater jcm) 10 1o 20 5 20030 | ] 30 o 40 5 | F] »50) ? &0l
Zona 4 SR ;;EEN Zon 3 Zon 2
ean [oen | R e | b | e ||
DKFHanging i S 3;&&&\33@@&\\}\35 BEFMithin | WEDlow (P W) |
oy R sy o) | =
Typs Bridge 3 PSRN Remp | 9 |Submersed] Z e —— L
Structure Plain 2 Plaindint 2 '“""ﬂ"“ | a IntiSticky | 1 Stcky | -~
Statlity Moveabe z Mo/l s "': o] 1 inSee | 1 Secured 1 o
Crientation (deg) 0 1o 20 F 20 to 40 40 to &0 5 E0toB0 | 2 0090 | & 55
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | |
(% of BKF Width) 01020 20 to 40 W6 | B0l B0 | 801 100 | 2 0
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | 2 10
Structure Coarse Coarse/Int Inlmo 1 IntFine | 1 Fine T
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | 1 | o o fow flw | 1 T
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 7 10
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 1012016
I goloris) Q. V) Slate TH Forest Type | Docldwows
Crate: 24017 Conmnity Shalby | Foreat Age (yrs) a0
Stiearn Marme LT3 Aamishas Bayou Phiys. Provimoe 74 Latitucle (dd} 35.37164
Reach ID 74 | Deainage Area (mi’) 0.13 Longiude (dd) | 9002633
Watershed Narme | Dominant Species  |Oak, Maple. Sycamore, Privel
Survay Length (i) 328 | Survey Length = 328 1] BKF \Wdih (ft) 11] Slopa (i) DON7S5 |
Stream Classification Perennial BIF Mean Depth (ft) 0.6 Bed material Sand
Stream Conagdion  [Referonce | Flioodprona Widih (ft) 110] Rosgen Type CE
Fiehd Motes.
SCORE
1 | 2 [ 3 [ 4 | 5
. . PIECE
CATEGORY PIECES SCORES
Length/BKF Width 01004 1 | T 4 | 0608 2 0.8101.0 4 >1.0 | 31
Diameter (cm) 10 1o 20 20030 | B 30 to 40 7 40t 50 | 7 >50) F M
Zona 4 I Zona Zone 2
N = L -
DEFHanging | bt t i {ﬁ SR BKFWIhin | WEDekow (Bl W) |
o B L st )| =k
Type Bridge ] Remp | 6 |Submersed| z Buied | 3 4
Structure Pilain i Piainint i Inkeer ﬂ"" | .2 IntiSticky | Sticky | 1 32
Statlity Moveabe 1 Mo/l s "': o] 1 inSee | Secured ] an
Crientation (deg) 0 1o 20 F 20 to 40 F 40 to 80 | 2 E0toB0 | 1 0090 | 2 12
DAM
- -
CATEGORY DEBRIS DAMS SCORES
Langth | | |
(% of BKF Widih) e e SR LR A R °
Hinight | |
% ol BKF Depih) 010 20 20 40 40 40to60 | B0l BO | BO s 100 | [}
Structure Coarse Coarse/Int Inlmo IntFine | Fine (/]
Partially ) [ [Partinlty iow| [ |
Location high fow In high ficw | | o o fow flw | [}
Stanility Maveabis | Mowiiat. | '"'m:mi InarSac Secured | 0

Additional Notes;




LARGE WOODY DEBRIS FIELD FORM Revisod: 10182016

Investignton s) GJ, W) | State TH | | Forost Type | Doclduous
Crate: | 32417 County | Shaiby | Forest Age (yrs) A0
Strearn Marme Seolls Crask | Phys. Provinoe 7d | Latibude {dd} 35 26775
Roach 1D 20 | Drainage Area imi) | 2.5 Longiude (dd) | -89.74049
Watershed Nare | Domminant Species | Oak, Maple
Survay Lengih () | 328 | Surny Length = 328 101 BKE W () 28| | Giapa (M) 000188 |
Stream Classification Perennial BEF Mean Depth (ft) 2.1 Bed material Gravel
Siream Congtion  [Referonce | Floodprone Widsh (ft) 0| | _Rosgen Type B4e
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 1 0.8 16 1.0 >1.0 | 4 2
Diamater (cm) 1010 20 | 50 | 1 >50 4 M
Zona & 2 £ ,t.\\ T Zane 2 |
Lacation {rren 4 E‘ K\ k\\ { | 1 st Fone 1 T
DKFMHanging | ‘\‘ \\‘k i - WEDelow (B W) |
ninCh) | L it SR :.a\\\ BrF) | =l

Type Bridge R \\mt “\\\utt&:t |2 |Submersed| Buried | ]
Siructure Plain 2 IntBticky | Sticky | 3 21
Slatslity Moveatie | 1 e | Segured 4 21

Crientation (deg) Oio2d | 20 to 40 1 401060 | G080 | 1 S0 | 3 Fl)
DAM
CATEQGORY “* DEBRIS DAMS **
SCORES
Longix 0inz0 | 20t0 40 | 01660 | B0to B0 | B0 100 | 1 5
% of BKF Width) | | ] | |
Hnagnt | | 1 T
o BIE Dby 020 | 0040 | 40wE | 1 B0 BD | B0 1a 100 | 3
Struciure Coarse Coarsa/Int Inlmn 1 InlFine | Fine | 3
Partially ) | Partiaily low| el s |
Location bigh flow In high ficw | peas| 1 i I low flow | 3
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 1 5
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Rivistd: 10M82016
I goloris) Q). V) | Stat TH | | Forost Type | Dociduows
[Crabe | 324117 County | Hardeman |_Forest Age (yrs) 1)
Strearn Marme Karshall Creak | Phys. Provinoe 85 | Latitude {dd} 35 16092
Reach iD F | Drainage Araa (mi’) 6.4 Longitude (dd) | -89.06761
Watershed Nare | Domminant Species | Maphe
Survey Length () | 328 | Survay Length = 228 1] BKF Width (t) 238 | Slapa (M) 000111
Stream Classification Perennial BEF Mean Depth (ft]) 1.6 Bed material Sand
Elrsam Conddion | Heference | Flaadprane Width (i) 238] | Resgen Type [
Fiahd Motes.
ESCORE
1 | 2 [ 3 [ 4 | 5
PIECE
CATEGDRY SCORES
LenghVEKF WWidth Oto 04 2 1 0880 1.0 1 =10 | 2 32
Diameter (cm) 10120 H | E] a5 | H >50 5 i
ARRLE i \ T T
fmu \mﬁf?&&:%gz fi \\{ﬁ : Zane 2 7
Location DiFManging | ° L \ 5 in | WEBeiow (Rankns WS) L 7
o cwy | L i;t\‘ k .“ “&\\\\ BxF) M—

Type Bridge 3 Bl \n \“zt i EE Subiersed | 3 Buied | & m
Structure Plain i 7 IntSticky | 2 Stcky | 2 a2
Slatslity Moveatie | = 2 e | 1 Segured 10 M

Crientation (deg) Oio2d | 2 20 to 40 2 401060 | 2 G080 | 2 S0 | 3 4l
DAM
CATEQGORY “* DEBRIS DAMS **
SCORES

Langg: oto20 | 201040 | w60 | BB | 8010100 | o

(% of BKF Width) | | | | |

Hnagnt | | 1 |

o BIE Dby 020 | 0040 | 40wE | B0 BD | B0 1a 100 | [}
Struciure Coarse Coarsa/Int Inlmn InlFine | Fine | 0

Partially ) | Partiaily low| el s ]
Location high flow In high ficw | i) it I low flow | [}
Staility Movasbis | Mot | '“m:’“ IntiSac Secornd | 0

Additional Notes:




LARGE WOODY DEBRIS FIELD FORM

Revised: 10M1182016

Investignton s) GJ, W) State TH | Forost Type | Docid:
Crate: 32417 | County | Mehininy | Forest Age (yrs) 40
Strearn Marme UT1 Tuscismbia River | Phys. Provinoe 85 Latitude {dd} 3505118
Reach iD 5 | Drainage Araa (mi’) .42 Longitude (dd) | -88.75044
Watershed Nare | Dormnant Species |[Oak, Beech, Maple, Cane
Sunvey Length (i) 328 | Sunmy Length = A28 11| BKE Waatn () 81 Slapa (i) DO1257 |
Stream Classification Perennial BEF Mean Depth (ft) 0.8/ Bed material Sand
Siream Congtion  [Referonce | Floodprone Widsh (ft) 6| Rosgen Type ES
Fiahd Motes.
ESCORE
| 2 | 3 4 5
PIECE
CATEGORY
LangthVBKF Width 0o 0.4 0.8 16 1.0 -] =10 | ] 24
Diamabar (em) 101620 | 7 40t s0 | >50) 1 s
Zone d Zone 2
(Abown (Above Zone 1
Location DHFA ~ | WED 2 " W) 2 3
inin. Ch) Bafy | =]

Type Bridge 3 Submersed | 3 Buried | 1
Siructure Plain i IntBticky | 1 Sticky | 1 |
Statnlity Moveatie | 1 e | Fecured a 11

Crientation (deg) 0o 20 20 to 40 2 40 to 60 G080 | 1 S0 | 2 17
DAM
CATEGORY “* DEBRIS DAMS **
SCORES
Longix 0in 20 20t0 40 | 01660 | B0to B0 | 8010 100 | 0
(% of BKF Width) | ] | |
Hinight | 1 T
{% of BKF Depih} 0in 20 Wiad0 | 401080 | B0l BD | B0 s 100 | [}
Structure Coarse Coarse/Int | Inlmn IntFine | Fine (/]
Partially ) | [Partilty low| [ |
Location high low In high fiow | e i o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o
Additional Notes:
LARGE WOODY DEBRIS FIELD FORM Revised: 10ME2016
I goloris) Q). V) Stat TH | Forest Type | Decld)
[Crabe 324117 ] County | Mehiiny |_Forest Age (yrs) a0
Strearn Marme UT? Tuscumbia River | Phys. Provinoe | Latibude {dd} 3505033
Reach iD 6 | Drainage Araa (mi’) 0.05 Longitude (dd) | -88.74894
Watershed Narme | Dorminant Species  |Oak, Sycamors, Maphe
Sunay Langth (i) A28 | Burvey Langth = 378 1] BKF Width (ft) 4] Slapa (i) 000500 |
Stream Classification Perennial BEF Mean Depth (ft]) 0.5! Bed material Sand
Stream Conddion | Refefence | Flaodprone Width () 200} Rosgen Type ES
Fiahd Motes.
ESCORE
1 | 2 [ 3 4 5
. w PIECE
CATEGDRY PIECES SCORES
LengBKF Width 0o 0.4 | 0.4 to06 | 06008 4 0.8 1.0 ] =10 | [
Diamaber (cm) 100020 | H 2toa0 | n 0 to 40 4 d0to 50 | 3 >50) ] 4
Zone 4 S Zone 2
Lacatian i 6 . \&:3 e 3 |zt 2 Zone | 4
DKFMHanging | i; i ;‘_\ WEDelow (B W) |
nocmy | %\\..gg ..\\;ag; . sm&\ ) ==

Type Bridge 4 R \m m\\\“zt & |Submersed| [ Buied | 1 45
Structure Plain 5 7 IntSticky | Sticky | 1
Statnlity Moveatie | = | z e | Secured 1 '

Crientation (deg) Oio2d | 3 20 to 40 2 401060 | 5 E0to B0 | 1 S0 | 4 4
DAM
CATEGORY “* DEBRIS DAMS **
SCORES

Laog 01020 2010 40 w60 | BB | 8012100 | 0

(% of BKF Width) ] | |

Hinight | |

{% of BKF Depih} 0in 20 20 40 40 401080 | B0l BD | B0 s 100 | [}
Structure Coarse Coarse/Int Inlmn IntFine | Fine (/]

Partially ) [Partilty low| [ |
Location high low In high flow o] e o fow flw | [}
Stabiliry Movenbie | Mowint | '“'"":’“i intiSiac Secured | o

Additional Notes:




