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Chapter 6: Study Areas

6.1 New River

The New River (Figure 12) which flows into the Big South Fork National Forest (BISO)
was first kayaked on July 27, 2011 with the Streambank Video Mapping System (SVMS). This
first survey was the “leaf on” survey, which was later compared to the “leaf off” survey, to help
determine the optimum time to document the streambank. With a flow of approximately 500
cubic feet per second (14.1 m*/s), SVMS equipped kayaks were put in at the River Road Bridge
(36.38926 deg. N, 84.48787 deg. W) directly South of Huntsville, TN, (Figure 14) and surveyed
a mostly flat water section of the New River. Approximately 7.7 kilometers of each streambank
was documented until the Low Gap Road Bridge (36.38429 deg. N, -84.52813 deg. W) just
before the park boundary. Video was captured and matched with corresponding GPS, width and
depth data. The “leaf off” survey took place on December 3, 2011 with a flow of approximately
900 cubic feet per second (25.5 m®/s) where 1 hour and 20 minutes of video was captured. The
same section was documented with the SVMS and will serve as a comparison while applying the

four parameters of BESI.

6.2 Beaver Creek

Beaver Creek (Figure 12), located 15 miles outside of Knoxville, TN was assessed with
the SVMS on September 8, 2011. Beaver Creek was a tributary of the Clinch River and drains a
watershed area of 224 square km (86.5 square miles) between Copper Ridge and Black Oak

Ridge. Flows were approximately 500 cfs (14.1 m®/s) which was higher than preferred, but still
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possible due to only needing video of the streambank. Kayaks were put in at the Solway Bridge

(35.96475 deg. N, 84.17852 deg. W) and then documented 7.6 kilometers of streambank (Figure

19) until paddling into the flat water of Melton Hill Reservoir. The total time of video recorded

was 1 hour and 5 minutes. Leaf off comparison was not necessary due to close proximity and

high quality footage of the streambank survey.

Huntsville
ﬁ 63

New River
Site

62
a I n

Coalfield
61

(27 DRyl

nan

63 La Follette
Jacksboro
Caryville :
e k'l,‘ Nor
|275w ew Big L(‘.‘l‘
Norris Ridge
Dam State
Shea State Park
Lake City Park
Cro Mot in
. .
Norris
61
Clinton
Windrock 441
Powell N——
Oak Ridge A7
A O P d
Beaver Creek =
] ﬁ Brentwood Knoxville
Site —
129

Figure 12: Map showing both the New River and Beaver Creek in east Tennessee
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Figure 37: Average of New River Bank Erosion Susceptibility Index Scores.

8.5.2 Beaver Creek Viewer Comparison

When taking the average of all the viewers, percent error was higher for both bank angle
and percent surface protection (Table 8). In most cases of high error, there was an over estimate
which relates to the difficulties of visually assessing any angle, let alone bank angle. Estimates
of bank angle made while in the field prior to measurement even proved to be higher than the
actual. It became apparent that further training was needed to approximate bank angle from
video interpretation. Riparian diversity, ratio value, and most importantly BESI total, all had
comparatively low percent error. Standard deviations between the viewers were all low with the
BESI total at 3.1. Considering the range of 9.8-36 with four variables, these results are
satisfactory. Figure 38 displays the average of the nine random river left sites associated with
the control river right. Individual graphs were made for high, medium, and low (Figure 39-
Figure 41) and further enforce the accuracy of the BESI visual assessment. Figure 38- Figure

41differ from Table 8 in that viewer average does not include the authors (viewer) score.
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Table 8: Beaver Creek Individual Sites with Field Measurement, Viewer Average, Percent Error, and
Standard Deviation Between All Viewers.

Bank Angle (BA), Surface Protection (SP), Riparian Diversity (RD), Ratio Value (RV)

Site#h  |FieldBA ViewBA %E  StdDev|FieldSP ViewSP %E  StdDev |FieldRD ViewRD %E  StdDev |FieldRV ViewRV %E  StdDev |Fieldtotal Viewtotal %E  StdDev
BCleft! | 245 245 000 000 495 245-5051 000( 495 245-5051 000 245 245 000 000 1480 980 -378 000
BCleft? | 245 56613100 280 245 64616367 27| 495 516 424 280 245 245 000 000 1230 1973 6041 808
BCleft3 | 245 245 000 000 245 295 2041 15 245 295 041 125 245 245 000 000 980 1080 12020 250
BCleftd | 245 245 000 000 245 245 000 000 245 245 000 000 495 55 606 184 1230 160 24 18
BClefts | 245 245 000 000 245 245 000 000 245 245 000 000 245 445 8163 125 980 18 041 1N
BCleftb | 245 245 000 000 245 245 000 000 245 245 000 000 245 245 000 000 980 980 000 000
BCleft? | 245 65616776 194 695 616-1137 194 495 576 1636 203 495 445 1010 125 1930 2% 188 45
BCleftd | 245 435 7755 184 245 61615143 194 495 575 1616 115 495 495 000 000 480 uUA B3 39
BCleft9 25 245 000 0000 245 295 2041 125 245 335 73 225 245 345 408 144 980 120 449 29
BCrightl | 900 616 -3L5% 181 495 575 1616 110 245 435 7755 19 245 245 000 000 188 187 -07 351
BCright2 | 245 245 000 000 245 245 000 000 245 245 000 000 495 345 -3030 137 1230 1080 -2 13
BCright3 | 245 295 2041 112[ 495 656 325 169 695 605-1295 2000 245 245 000 000 1680 1801 720 366
BCright4 | 495 606 2242 2471 4% 576 163 18 495 526 626 235 4% 575 1616 1100 1980 28 1530 614
BCrights | 245 245 000 000 495 245-5051 000 245 245 000 000 495 3% 00 13 M8 U3 -BH 137
BCrightt | 245 245 000 000 245 295 2041 11f 245 3% 612 137 245 245 000 000 980 1180 2041 209
BCright7 | 900 69 -2267 143 900 69 -2267 143 900 656 -2711 169 495 4% 000 000 3195 B4 041 39
BCrights | 900 687 -2367 268 6% 737 604 170 900 819 -900 181 495 4% 000 000 29 UR 848 58
BCrightd | 245 245 000 000 245 485 97% 160 695 535 -B02 089 495 445 1010 112 1680 1710 179 286
Average 18% 089 280 109 646 120 411 060 698 310
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Beaver Creek BESI
Right Bank
Bank Angle
245 Low
® 495 Moderate
® 695 High
9.0 Very High
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Appendix B

Given to additional viewers to instruct and assist with training for video assessment
Bank Angle

Bank angles will be grouped as, 0-60, 61-80, 81-90, >90 deg. The corresponding scores for each

angle group received are of 2.45,4.95, 6.95, and 9.
Bank Height to Bankfull Ratio

Bank height to bankfull ratio (m) is determined by using visual assessment and the calibrated
lines on the screen while reviewing the video. Cut banks will be the easiest to measure while

this section will be the most susceptible to subjectivity. Focus of the measurement will be from

the water surface to bank height. Measurement values in feet will be, 0-1, 1-3, 3-6, 6-9, 9-12,

12-18, >18.

Surface Protection

Surface protection is a visual assessment of the amount of bank protected from erosive
forces by grasses, plants, trees both alive and dead. Surface protection (%) was divided into four
sections which relate to how much soil was exposed to moving water directly on the stream bank
(water level to bank height). Ranges for surface protection are 100-56, 55-30, 29-15, <14. The

associated points are 2.45,4.95, 6.95, and 9.

Riparian Diversity
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Root depth and root density are both part of the BEHI (Rosgen, 2001) which would prove
to be impossible to measure from video. Using riparian diversity, a score was determined that
reflects the same score produced in the BEHI. Diversity, as well as riparian width, comes into

play while determining the score for this parameter.

Optimal- Surrounding area consists of several sizes of trees, shrubs, and grasses of all sizes.

High diversity indicates very high root depth and density. BESI score = 2.45

Sub-Optimal- Surrounding area consists of low diversity trees with some understory and grasses.

Indicates good root depth and density. BESI score = 4.95

Marginal- Surrounding area consists of a few trees and no riparian width, with a few shrubs and

grass. Indicates moderate root depth and density. BESI score = 6.95

Poor- Surrounding area consists of short grass or bare soil. Indicates poor root depth and

density. BESI score =9

77



Bank Bank Surface

Angle Height Protect Riparian

(deg) (f) (Avg. %) Diversity

0-60 61-80 81-90 >091 100-56 55-30 29-15 <14 | Optimal Sub Opt Marginal Poor
=2.45 =495 =6.95 =9 0-1ft  1ft-3ft 3ft- 6ft 6ft-9ft 9ft-12ft 12ft-18ft >18ft | =2.45 =4.95 =6.95 =9 =2.45 =4.95 =6.95 =9
Bank Bank Surface

Angle Height Protect Riparian

(deg) (f) (Avg. %) Diversity

0-60 61-80 81-90 >091 100-56 55-30 29-15 <14 | Optimal Sub Opt Marginal Poor
=245 =495 =6.95 = 0-1ft  1ft-3ft 3ft- 6ft 6ft-Oft Oft-12ft 12ft-18ft >18ft | =2.45 =495 =6.95 =9 =2.45 =4.95 =6.95 =
Bank Bank Surface

Angle Height Protect Riparian

(deg) (f) (Avg. %) Diversity

0-60 61-80 81-90 >91 100-56 55-30 29-15 <14 | Optimal Sub Opt Marginal Poor
=2.45 =4.95 =6.95 =9 O-1ft  1ft-3ft 3ft- 6ft 6ft-9ft Sft-12ft 12ft-18ft >18ft | =2.45 =4.95 =6.95 =9 =2.45 =4.95 =6.95 =9
Bank Bank Surface

Angle Height Protect Riparian

(deg) (f) (Avg. %) Diversity

0-60 61-80 81-90 >91 100-56 55-30 29-15 <14 | Optimal Sub Opt Marginal Poor
=2.45 =495 =6.95 =9 O-1ft 1ft-3ft 3ft- 6ft 6ft-9ft Sft-12ft 12ft-18ft >18ft | =2.45 =4.95 =6.95 =9 =2.45 =4.95 =6.95 =9

Figure 42: Viewer Bank Erosion Susceptibility Index Score Sheet.

Table 12: VTR Times for Bank Erosion Susceptibility Index Application.

Beaver Creek UTC correction| VTRleft VTRright
1 191642 0:00:53 0:07:01 0:06:08
2 192251 0:00:53 0:13:10 0:12:17
3 192731 0:00:53 0:17:50 0:16:57
aq 193657 0:00:53 0:27:16 0:26:23
5 194053 0:00:53 0:31:12 0:30:19
6 195647 0:00:53 0:47:06 0:46:13
7 195830 0:00:53 0:48:49 0:47:56
8 200736 0:00:53 0:57:55 0:57:02
9 201208 0:00:53 1:02:28 1:01:35

New River uUTC VTR
1 173816 0:01:36
2 174000 0:03:20
3 175844 0:22:04
aq 181121 0:34:41
5 181540 0:39:00
6 183408 0:57:28
7 183623 0:59:43
8 183756 1:01:16
9 184058 1:04:18
10 184434 1:07:54
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Figure 44: Bank Angle = 9, Bank Height = 6-9, Surface Protection = 6.95, Riparian Diversity = 6.95.
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