River Assessment and Monitoring
NCTC - Shepherdstown, WV
9/17 —9/27/2007

Team 3

Day 1
Magruders Branch
Reference Reach
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=AM 5

_dlele
River Name: Macgruder Branch
Reach Name: Reach 3

Profile Name: Final Longpro
Survey Date: 09/18/2007

DIST CH wS BKF Pl P2 P3 P4
0 7.5 6.75 4.31 6.75
4.5 7.08 6.82 6.82
8 7.54 7.14 4.4

11.1 7.91 7.23

19 8.81 7.28 4.36

24 8.27 7.31

27 8.12 7.24

35 9.18 7.26

39 9.22 7.25

43 8.89 7.2 5.81

46 8.47 7.22 3.65 4.8

57 5.26

68

73 7.49 7.27

81 7.98 7.89

84 8.91 7.88

87 9.22 7.88

89 8.89 7.87

104 8.82 7.96 5.19

110 8.16 7.97 5.99

117 8.31 8.05

120 5.97

121 8.67 8.04 5.97

139 9.59 8.03

143 6.19

147 9 §.07

160 8.35 8.07

165 8.27 8.07 6.09

168 8.66 8.5 5.88

173 9.15 8.53

178 9.53 8.53

185 9.16 8.52

195 8.98 8.54 6.14

196 7.21

203 8.78 8.56 6.41

218 8.8 8.69 8.69
245 9.54 9.33 7.45 6.77

Cross Section / Bank Profile Locations

Name Type Profile Station
RiFFle Riffle xs 0
Glide Glide XS 0
Run RUn XS 0
Pool Pool XS 0



e s e - g Teprn D
Bankfull Slope: 0.0091 qlielor

variable Min Avg Max

S riffle 0.01056 0.08072 0.14497

S pool 0.0003 0.00153 0.00419

S run 0.0012 0.01024 0.03048

S glide 0.00088 0.0016 0.00219
P-P 38.64 46.2 51.81

Pool length 20.13 29.01 38.95
Riffle length ==3.03 -  ~ 33.48- 89.82
Dmax riffle 1.88 2.07 2.24

bmax pool 2.86 3.32 3.83

Dmax run 2.29 2.46 2.62

Dmax glide 1.82 2.25 2.46

Low bank ht 2.48 2.72 2.95
Length and depth measurements in feet, slopes in ft/ft.

RIVERMORPH PROFILE SUMMARY

Notes

River Name: Macgruder Branch
Reach Name: Reach 3

Profiie Name: Final Longpro
Survey Date: 09/18/2007
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River Name: Macgruder Branch

Reach Name: Reach 3 9 116/07
Cross Section Name: Riffle

Survey Date: 09/18/2007

Cross Section Data Entry

BM Elevation: = - - 59.29 ft

Backsight Rod Read1ng 5.22 ft

TAPE F5 ELEV NCTE
1 3.48 61.03

8.9 4.66 59.85

14.9 5.15 59.36

17.9 5.27 59.24

22.9 6.95 57.56

24.9 7.48 57.03

26.9 7.32 57.19

33.9 5.86 58.65

35.9 5.76 58.75

36.4 5.87 58.64 BKF
37.9 7.37 57.14

41.4 7.85 56.66 REW
44.9 8.26 56.25

49.9 7.83 56.68 LEwW
54.4 7.34 57.17

56.4 5.87 58.64 BKF
59.3 4.9 59.61

170.3 3.48 61.03

Channel Left Right
Floodprone Elevation (ft) 61.03 61.03 61.03
Bankfull Elevation (ft) 58.64 58.64 58.64
Floodprone width (ft) 169.3 = - e
Bankfull width (ft) 20 0.37 19.63
Entrenchment Ratio 8§.47 = —eeee e
Mean Depth (ft) 1.75 0.19 1.78
Maximum Depth (ft) 2.39 .37 2.39
width/Depth Ratio 11.43 1.85 11.03
Bankfull Area (sq ft) 34.93 0.07 34.86
wetted Perimeter (ft) 21.21 0.89 21.05
Hydraulic Radius (ft) 1.65 0.08 1.66
Begin BKF Station 36.4 36.4 36.77
End BKF Station 56.4 36.77 56.4

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Siope 0 0 0



River Name: Macgruder Branch

Reach Name: Reach 3 ' alisloy
Cross Section Name: Run

Survey Date: 09/18/2007

Cross Section Data Entry

BM ETevation: = - 59.29 ft

Backsight Rod Read1ng 5.22 ft

TAPE FS ELEV NOTE
1 5.62 58.89

3 5.89 58.62

3.3 6.07 58.44 BKF
3.5 7.87 56.64

3.6 7.97 56.54 REW
6 8.21 56.3

7 8.36 56.15

11.5 7.97 56.54 LEW
15.5 7.89 56.62

17 7.68 56.83

19 7.54 56.97

20 7.4 57.11

21 7.37 57.14

22.3 7.05 57.46

22.5 7.46 57.05

23 6.07 58.44 BKF
23.8 5.94 58.57

24.5 5.46 59.05

25.5 5.22 59.29

e R et T A i S e ey Ty T — T e ————————— i b o m m mm ma oy v RS — — ———— —————

et ————— ] b S o o o . ey et ot T ol il el o o o o v P i —— D s o — — —— — ——— — o

Channel Left Right
Floodprone Elevation (ft) 60.73 60.73 60.73
Bankfull Elevation (ft) 58.44 58.44 58.44
Floodprone width (ft) 24.5 emeee e
Bankfull width (ft) 19.7 9.85 9.85
Entrenchment Ratio 1.24 —-———- S
Mean Depth (ft) 1.76 2.03 1.5
Maximum Depth (ft) 2.29 2.29 1.87
width/Depth Ratio 11.19 4.85 6.57
Bankfull Area (sq ft) 34.73 19.96 14.77
wetted Perimeter (ft) 22.7 13.41 13.02
Hydraulic Radius (ft) 1.53 1.49 1.13
Begin BKF Station 3.3 3.3 13.15
End BKF Station 23 13.15 23

Entirainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side



Team R

River Name: Macgruder Branch

Reach Name: Reach 3 ?béﬂo?
Cross Section Name: Pool )
Survey Date: 09/18/2007

Cross Section Data Entry

BM Elevation: 59.29 ft

Backsight Rod Reading: - 5.12 ft

TAPE FS ELEV NOTE
0 4.64 59.77

1.2 5.18 59.23

1.7 5.61 58.8

1.68 5.73 58.68

1.54 6.53 57.88

1.48 6.93 57.48

1.44 7.33 57.08 REW
0.36 7.53 56.88

-0.44 7.93 56.48

-0.44 8.53 55.88

1.9 3.33 55.08

3 9.92 55.3

4 8.61 55.8

5 8.56 55.85

6 8.33 56.08

7 8.14 56.27

8 7.93 56.48

9 7.55 56.86

9.9 7.31 57.1 LEW
11 6.94 57.47

12 6.74 57.67

13 6.43 57.98

14 6.17 58.24

15 5.84 38.57

16 5.75 58.66 BKF
17 5.2 59.21

18 4.85 59.56

19 4.66 59.75

21 4.61 59.8

23 4.38 60.03

Channel Left Right
Floodprone Elevation (ft) 62.24 62.24 62.24
Bankfull Elevation (ft) 58.66 58.66 58.66
Floodprone width (ft) 23.44 e e
Bankfull width (ft) 14.32 7.16 7.16
Entrenchment Ratio 1.4  -——=e e
Mean Depth (ft) 2.01 2.74 0.85
Maximum Deﬁth (fr) 3.58 3.58 1.86
width/Depth Ratio 7.12 2.61 8.42
Bankfull Area (sg ft) 28.8 19.62 6.09

wetted Perimeter (ft) 21.27 12.79 9.28



Begin BKF Station
End BKF Station

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0
Shear Stress (¥b/sq ft) - :
Movable Particlie (mm)



Team 3

River Name: Macgruder Branch

Reach Name;: Reach 3 qlieloc
Cross Section Name: Glide

Survey Date: 09/18/2007

Cross Section Data Entry

BM Elevation: = - - 59.29 ft

Backsight Rod Read1ng 5.22 ft

TAPE FS ELEV NOTE
0.5 4.46 60.05

1.5 4.87 59.64

2.3 5.48 59.03 BKF
2.8 6.08 58.43

3.3 6.31 58.2

3.8 7.07 57.44

5.8 6.84 57.67

10.5 6.9 57.61

13.8 7.16 57.35 REW
18 7.61 56.9

19.5 7.49 57.02

20.8 7.19 57.32 LEW
22 6.27 58.24

22.5 5.92 58.59

23 5.36 59.15 BKF
24.8 5.77 58.74

28 4.49 60.02

S Channel Left Right
Floodprone Elevation (ft) 61.28 61.28 61.28
Bankfull Elevation (ft) 59.09 59.09 59.09
Floodprone width (ft) 27.5 ——=-= e
Bankfull width (ft) 23.14 11.57 11.89
Entrenchment Ratio 1.19 == e
Mean Depth (ft) 1.42 1.42 - 1.42
Maximum Depth (1) 2.19 1.74 2.19
width/Depth Ratio 16.3 8.15 8.37
Bankfull Area (sq ft) 32.79 16.39 16.4
wetted Perimeter (ft) 24.74 14.09 14.12
Hydraulic Radius (ft) 1.33 1.16 1.16
Begin BKF Station 2.22 2.22 13.79
End BKF Station 25.68 13.79 25.68

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side

Siope 0 0 0
Shear Stress (lb/sg ft)
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variabies and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 161185 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
) e . Study Bank Height / Bankfull Height { C ) (Fig. 5-19)
' Study Bankfull |
Bank 2.5 | Height 1.2 (A)/(B)= 2.08333
Height (f =| (A) (ft = (B) CHE.
Root Depth / Study Bank Height ( E )
Root Study - : T
Depth | 1.3 Bank | 2.5 (D}i(A}= LB h i
(ft) = (D} Height () = (A) ®
Weighted Root Density (G )
Root , ’
Density | = 40 (Fyx(E) = 208 |}
as % = {F) {GHI.
Bank Angle ( H )
Bank - I
Angle 40 2.93
as Degrees = {H)
Surface Protection { 1)
Surface 10 ] 1Eon iy
Protection |. il 9 .
as% = (1) '
Bank Material Adjustment: ] : :
|- Bedrock (Overall Very Low BEHI) . Bank Material _ Y N _
- Boulders (Overall Low BEHE = > i Adjustment 0. I
“--Cobbie [Subtract 10 points if uniform medium to large cobble} il B f Tl S B
3| Grav.él"é_r Composite Matrix (Add 5-10 points depending on Stratification Adjustment |
- percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in
‘Silt/Clay (no adjustment) relation to bgnkfull.stége_ e .
| VeryLow| . Low | Moderate | High | Very High | Extreme Adjective Rating |
At Sowteseel R e : ard

Total Score .

5-95 | 10-19.5 | 20-29.5 | 30395 | 4045 | 46-50

Bank Sketch -
12 LA
" 5
10 é
o ] Bark
E ¢ E g Angle
- : )
s 7 ; £ =
2 g5 e T T et T =
3 5 i § .5
g * L3
BN : R
g 3 t o.
2 ) Start
1 ; ; “of
0 . T ; ; : Bank
o 1 2 3 4 5 &
Horizontal distance {(ft}
Copyright © 2006 Wildiand Hydrology WARSSS page 5-56



Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion

rate.

Estimating Near-Bank Stress ( NBS )

Stream: Macgruder Branch, Reach - Reach 3

Location: Reach 3

Station: 161-185 R

Stream Type:

C4

Valley Type: VI

Observers: Team 3 Date; 09/18/07
T A Methods for estimating Near-Bank Stress (NBS)
(1} Channel pattern, transverse bar or split channelfcentral bar creating NBS........... Level | Reconaissance
B =T T———— N
{2) Ratio of radius of curvature to bankfull width ( Rc /W pe Yeeeeiceee o] Level General prediction
{3} Ratio of pool slope to average water surface slope (S /S )., e, Level i General prediction
(4) Ratio of pool slope to rifle slope (S 5/ Spr )i Level || General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dop/ dukf Joeveveeereeeienen s Level i1 Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear Sess (Tog £ Thkr boeee e oorerrmerronnenns Level il Detailed prediction
7 Velouty profiles / 1sovels / Velocity gradient.............cooooee e e Level IV Validation
S Transverse andfor certral bars-short and/or discontinuous............. ....cccoo e, NBS = High / Very High
i1 {1} |BExtensive deposition {continuous, cross-channel)... .. ....NBS = Extreme
; Chute cutoffs, down-valley meander migration, convergmg flow ittt eea e . NBS = Extreme
Radius of Bankfull Near-Bank
( 2) Curvature | Width Wy, | Ratio Re/ |  Stress
R (ft) {ft} Wiy (NBS)
= 1 Near-Bank :
< 3 Poci Slope | Average Stress Dominant
2 (3) S, Slope S |Ratio S,/S|  (NBS) Near-Bank Stress
. Near-Bank
4 Paol Slope | Riffle Slope | Ratio S,/ Stress
Wl s | se | s | mes |
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dnp /| - Stress i
) | do®) | due® | due NBS
1.3 . 0.95 1.37 i .
Near-Bank Bankfuil
.| Near-Bank Shear Shear ‘ | Near-Bank |
(6) | Max Depth Near-Bank | Stress n ( | Mean Depth| Average | Stress Tu(| Ratio T/ | ‘gyregs
o () | SlopeSpp | bRty doe () | Slope S b/t ) Thig NBS
=t Near-Bank
o ) Velocity Gradient ( ft/ sec;  Stress
& IHt) (NBS)
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings M 1 @ 1 @ (4) {5) (6) | U]
Very Low N/A ¢ >3g0 | <020 < 0.40 <1.00 <080 | <050
Low N/A  f gt ~3.00 | 0.206-040 ! 041060 | 100150 | 0.80-1.05 | 0.50—1.00
Moderate N/A | 201-220 .“wgfgfoso © 061-080 | 1.51—1.80 | 1.06—1.14 [ 1.01-1.60
~___High See { 1.861~-2.00 : 0.61-080 & €.81-100 | 1.81-250 | 1.15=1.19 | 167~200
__Very High {1 : 1501860  0.81=-100  101~120 ' 251-3.00 ; 120180 ' 2.01-240
Extreme Above < 1,50 > 1.00 »420 [ =300 > 1.60 > 2,40
Overall Near-Bank Stress (NBS) rating Low
Copyright © 2006 Wildland Hydrology WARSSS page 5-66
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Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate.

Estimating Near-Bank Stress ( NBS)
Stream Macgruder Branch, Reach - Reach 3 Location: Reach 3

Station: 080-104 R Stream Type: C4 Vailey Type: VIII
Observers; Team 3 Date; 09/18/07
Methods for estimating Near-Bank Stress (NBS)
{1) Channel pattern, transverse bar or spm channelicentral bar creating NBS........... Level | Reconaissance
.(2) Ratic of radius of cun.rature to bankfult widih { R W o) e e e Level Il General prediction
{3) Ratic of pool slope fo average water surface slope (5 /8 )i Level II General prediction
(4) Ratio of pool slape to Fiffle SIope (S 5/ i) i i e Level il General prediction
(5) Ratic of near-bank maximum depth to bankfuli mean depth { dup / gt Joevoeeeeiveecineneerone Level Il Detailed prediction
{8} Ratio of near-bank shear stress to bankfull shear stress { Tay 7 Toxr Joeeeeresveeimesrocnnnns Level Il Detailed prediction
(7) Velocity profiles / 1sovels / Velochty gradient.............ooooiivieiiei i e Level IV Validation
e Transverse andfor central bars-short andfor discontinuous............. ..c.ooiv e, NBS = High / Very High
(1) |Extensive deposition (continuous, cross-channei)... e e e e MBS = Extremie
Chute cutoffs, down-valley meander migration, corvergmg ﬂow......... ceeeeieeereeeaa e e NBS = Extreme
Radius of | Bankfull ) Near-Bank
(2 Curvature | Width W, { Rafio Rg/ Stress
@ | rRam (® Wae | (NBS)
= Near-Bank
i 3 Pdol Slope | Average Stress Dominant
z | ) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
) Near-Bank
() Pocl Slope { Riffle Slope | Ratio S,/ Stress
So [ S Su_|_(NBS)
-Néar-B”ank T . 7 Near-Bank
(5 Max Depth | Mean Depth| Rafio dyp{ |  Stress
Gl | du® | dw® | dw | (NBS) |
1.9 1.12 1.7 ‘Moderati '
' Near-Bank o Bankfull
- | Near-Bank Shear Sy - | Near-Bank
(6) | Max Depth | Near-Bank | Stress 7o, ( | Mean Depth| Average | Stress Tue (| Ratio Tw/ | giress
“Gnp () | Slope Spy [ ibstt?) doe(f) | SlopeS | bA*) | T NBS)
Near-Bank
@ Velocity Gradient { ft/ sec| Stress
it) (NBS) |

~ ‘Converting values to a Near-Bank Stress (NBS) rating

Near—Bank Stress (NBS) Method number
ratings. {1} (2) ! B[ & (5) (6) @)
__Very Low NIA 300 | <020 <040 < 1.00 < 0,80 < 0.50
Low MIA : 221.300 - 0.20-040 | 041-060 | 1.00-~150 | 0.80-105 ; C50—1.00 )
Moderate N/A 201~220 | 0A41-060 | 0.61~080 ! 1.51-180 | 1.06~1.14 | 1.01~160
....Hgh See | 181-200 0681-080 ,j,P;Ei:,1.-.:'?9..“,ml‘ﬁ‘i?.:%.??..n_;.J..-J%:j_-._l?._._,ﬁ_.‘.‘?‘:_??. =200
. Very High (. 150~180  081-100 ° 101~1.20 | 261-300 | 1.20-1.80  2.01-240
Extreme Above | <158 | »>100 - >120 | »u00 »160 | >240
Overall Near-Bank Stress (NBS) rating }.. Moderate

Copyright © 2006 Wildland Hydrology WARSSS page 5-66
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Worksheet 5-8. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion

rate.

Estimating Near-Bank Stress ( NBS )

Stream Macgruder Branch, Reach - Reach 3

Location: Reach 3

Station: 051-080 R Stream Type: C4 Valley Type: VIII
Observers: Team 3 Date: 09/18/07
e J Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or spl:t channelfcentrai bar creating NBS Level | Reconaissance
{2) Ratio of radius of curvature o bankiull width (R Bt e e e Level Il General prediction
{3) Ratio of pool slope to average water surface slope {S /S )., Level I General prediction
(4} Ratio of poot siope to rifle slope (S 5/ Spi ). v Level i General prediction
{8) Ratio of near-bank maximum depth to bankfull mean depth { d,p / dpys ) Level 1| Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Toy 1 Toxr Jovrrerersesrnviimssiniinnns Level Wl Detaiied prediction
(7) Velocity profiles / isovels / Velocity gradiant..........c..cooi v vevie i i e ieeeies Leval IV Validation
o b Transverse and/or central bars-short andior disCONHNUOUS.......ccovee crvvvieeiieeinnnn. NBS = High / Very High
1= | (1) IExtensive deposition {continuous, cross-channel)...............c..cccociveeiieiiiiv e e ......NBS = Exireme
8 - [Chute cutoffs, down-valley meander migration, converging flow................cc oo eeeeee e n...... .NBS = Extreme
Ry Radius of | Bankfull . Near-Bank
' ) Curvature | Width Wy | Ratio R./ | Stress
R (ft) (it Whr (NBS)
= . . Near-Bank : .
= 3 Pool Slope | Average Stress Dominant
b 3) Sp Siope § |Ratio 5,/5| (NBS) | Near-Bank Stress
Near-Bank
4 Pool Siope | Riffle Slope | Ratio S,/ |  Stress
(4} S, S S (NBS)
Near-Bank : ‘Near-Bank
: Max Depth | Mean Depth| Rafio dww/ | Stress
G | de® | du® | dw | (NBS)
2.1 1.32 1.59 [FModerate ‘
Near-Bank Barnikfull
Near-Bank Shear Shear 7| Near-Bank
(6) | Max Depth | Near-Bank | Stress t, ( {Mean Depth| Average | Stress Tu{| RatioTw/ |  Sress
dnp (ft) | Slope Spp | IbAft?) dgs (7) Stope S b/t ) Thit (NBS) |
Near-Bank
= 7 Velocity Gradient { ft/ sec]{ Stress
s Y ) (NBS
Converting vaiues to a Near-Banik Stress (NBS) rating
Near—Bank Stress (NBS) Method number
ratings () E (2) L &) 4 () {6 i {7}
. Very Low NfA | »300 @ <020 <040 < 1.00 <080 i <050
Low N/A | 231-300 0.20-0.40 | 0.41-060 | 1.00~-1.50 & 0.80~1.05 | 0.50-1.00
_____Moderate N/A * 201-220  041-060 1 061080 | 1.51-1.80 | 1.06=1.14 | 1.01-160
Lo High 1 See | 181-200 061-080  081-100 | 181-250 | 1.15-1.18 | 1,61-200
Very High (1) ' 1.50-180 . 0.81-1.00  1.01-120 | 251-300 @ 1.20-1.60 & 2.01-2.40
Extreme Above <150 . =100 ¢ >1.20 > 3.00 _>1.80 P w340
Overall Near-Bank Stress (NBS) rating Moderate

Copyright © 2005 Widland Hydrology
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Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate.

Estimating Near-Bank Stress (NBS))
Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3

Station: 019-042 R Stream Type: C4 Valley Type: VIl
Observers: Team 3 § Date: 09/18/07
L - O Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar ar spllt channelicentral bar creating NBS........... Level | Reconaissance
—(2) Raiio of radius ofcurvature to bankiull width ( Rg /W w} .......................... Level ll General prediction
{3) Ratio of pool slope to average water surface slope (8 /S ).. ..o, Level i General prediction
(4) Ratio of poal slope to riffle slope (S o/ Syl oo, Level Il Generat prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dng / dhgg ) vreereere i, Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Tug { Thr bovereeeree e veeerevonneane Level il Detailed prediction
{7) Velocily profiles / Isovels / Velocity gradient................ooiitieeeeeies e Level IV ___Validation
log 1 Transverse and/or central bars-short andior disconfinuous............. ......cccu............NBS = High / Very High
% (1} |Extensive deposition (Continuous, Cross-ChanNEl}..............occcevvveeeveeereeioieeeeie e ieeseesees NBS = Exireme
5 Chute cutoffs, down-valley meander migration, converging flow...................cc.ovevevon........NBS = Extreme|-
Radius of | Bankfull Near-Bank
(2 Curvature | Width W, | Rafio R./ Stress
@2 | R ) Wae | (NBS)
= ! Near-Bank .
] 3 Pool Slope | "Average Stress : Dominant
i {3) Sg Slope S | Rafio §,/8] ' (NBS) Near-Bank Stress
. Near-Bank
4) Pool Slope | Riffle Slope | Ratio S,/ Stress
( Sp S Sw_. | _(NBS)
Near-Bank | ' . | Near-Bank
: Max Depth | Mean Depth] Rafic duyi.|  Stress
®) | dw(t) | dwe® | du | cNmS)
3.3 1.27 2.6 i )
Near-Banl Bankfuli
Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress 7., ( | Mean Depth Average | Stress Tog (| Ratiotw/ | giress
doo (f) | SlopeSpp | biff) | dou(®) | SiopeS Ib/ft? ) Thit {NBS) |
Near-Bank
e @ Velocity Gradient ( ft / sec] Stress
B /) {NBS)
i i :
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings M 1 @ | @ I 4) (5) 6 | @
___VeryLow NIA 5 >300 0 <020 1 <040 <1.00 <080 <050
Low NIA 0 221-300 @ 020-040 ' 041-080 | 1.00-1.50 | 0.80~1.05 ' 0,50—1.00
Moderate NiA ! 201-226  041-060 | 061-080 | 1.51-1.80 | 106114 . 101180
. Hgh See ? 1 a1__~200___fm__.g:51: 0.80 @ 0.81-1.00 | 1.81—2.50 | 1.145~1.19 | 1.61-200
_Very High (&) ' 150-1.80  0.81-100 ' 1.01-120 | 251~300 | 1.20-1.60 ' 2.01-240
Extreme Above © <150 - 100 ‘ >120 | »300 | >160 | >240 _
Overall Near-Bank Stress (NBS) rating Very High
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