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

Team 3

Day 1
Magruders Branch
Reference Reach
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'L-IIAe{igDuder Branch Reference ReachTeam 3- 9/18/2007
—Lahele .

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
RifFfle RiFFle XS 0
Glide Glide XS 0
Run Run Xs 0
Pool Pool XS 0
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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 .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 Ieriade
Reach Name: Reach 3 ‘fhé/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
Cross Sectional Geometry

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 = meeee e
Mean Depth (ft) 1.75 0.19 1.78
Maximum Depth (ft) 2.39 .37 2.39
width/Depth Ratio 11.43 1.95 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 36.4 36.77 56.4

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Siope 0 0 0



Magruder Branch ReferenceReach T-eam3+~: 9/18/2007

. Teeam R
River Name: Macgruder Branch
Reach Name: Reach 3 ' alisloy
Cross Section Name: Run
Survey Date: 09/18/2007
Cross Section Data Entry
BM Etevation: = - o 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
Cross Sect1ona1 Geometry

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 -———- N
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
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River Name: Macgruder Branch TEAm 3
Reach Name: Reach 3 ?béﬂﬁj
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 9.33 55.08
3 9.02 55.3
4 8.6l 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 58.57
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
Cross Sectional Geometry
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 eee—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 (ft) 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
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End BKF Station ‘ 8.84 16

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0
Shear Stress (¥b/sq ft) - :
Movable Particlie (mm)
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River Name: Macgruder Branch TEam 3
Reach Name: Reach 3 qlielcr
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 ELLEV 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

Cross Sect1ona1 Geometry

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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Magruder Branch Reference Reach Team 3

Elevation (ft)
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Magruder Branch Reference Reach Team 3
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Magruder Branch Reference Reach Team 3

Elevation (ft)

“TeAm 3

dlisloy
. Riffle .
O Ground Points & Bankfull Indicators ’ ¥ Water Surface Points
Wbkf = 20 Dbkf = 1.7 Abkf = 34.9

v
80—— \\\\\\\\\\\\\\\\\\\\\\\\'

5 | | |

Horizontal Distance (ft)

200



‘Magruder Branch Reference Reach Team 3 9/18/2007
|EAm 3

‘?({8!07

Riffle

a0

40

Percent Finer

20 A

sl ]

0.01 0.1 1

10 160 1000 100003

Particle Size (mm)



Percent Finer

Magruder Branch Reference Reach Team 3 9/18/2007

TeAm 3
K l£6/07

= ‘Bar Sieve and Riffle Pebble Count, Group 3
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a0
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Rive; Name : Macg;uger Branch lEam 3
Reach Name: Reac

Sample Name: Bar Sieve Qh6&>7
Survey Date: 09/18/2007
SIEVE (mm) NET WT
63 2

31.5 12

16 9

8 8

4 6

2 7

PAN 0

D16 (mm) 4.35
D35 (mm) 11.45
D50 (mm) 20.31
D84 (mm) 56.38
D95 (mm) 72.01
D100 (mm) 80
Silt/Clay (%) 0

sand (%) 0
Gravel (%) 90.06
Cobble (%) 9.94
Boulder (%) 0
Bedrock (%) : 0

Total weight = 47.0000.

Largest Surface Particles: .
Size(mm) weight

Particle 1: 80 2

Particle 2: 60 1
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Team 3

9 ll&[o7
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River Name: Macgruder Branch /EAm 3
Reach Name: Reach 3 alieloy
Sample Name: Reach '

Survey Date: 09/19/2007

Size {(mm) TOT # ITEM % CUM %
0 - 0.062 6 5.66 5.66
0.062 - 0.125 0 0.00 5.66
0.125 - 0.25 0 0.00 5.66
0.25 - 0.50 0 0.00 5.66
0.50 - 1.0 0 0.00 5.66
1.0 - 2.0 0 0.00 5.66
2.0 - 4.0 1 0.94 6.60
4.0 - 5.7 2 1.89 8.49
5.7 - 8.0 4 3.77 12.26
8.0 - 11.3 3 2.83 15.09
11.3 - 16.0 12 11.32 26.42
16.0 - 22.6 12 11.32 37.74
22.6 - 32.0 14 13.21 50.94
32 - 45 21 19.81 70.75
45 - 64 12 11.32 82.08
64 - 90 11 10.38 92.45
90 - 128 5 4,72 97.17
128 - 180 1 0.94 98.11
180 - 256 1 0.94 99.06
256 - 362 0 0.00 99.06
362 - 512 0 0.00 99.06
512 - 1024 0 --0.00 99.06
1024 - 2048 1 (.94 100.00
Bedrock 0 0.00 100.00
D16 (mm) 11.68

D35 (mm) 21

D50 (mm) 31.33

D84 (mm) 68.81

D95 (mm) 110.53

D100 (mm) 2047.89

Silt/Clay (%) 5.66

sand (%) 0

Gravel (%) 76.42

Cobble (%) 16.98

Boulder (%) 0.94

Bedrock (%) 0

Total Particles = 106.
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River Name:
-Reach Name:
Sample Name:
Survey Date:

Macgruder Branch

- Reach-3

Riffle
09/19/2007

alielor

9/18/2007

0.062 - 0.125
.125 - 0.25
.25 - 0.50
.50 - 1.0

= ONOOO

&
lIlI-Q'}EDUU
|
N

90 - 128

128 - 180
180 - 256
256 - 362

. .362 - 512

512 - 1024
1024 - 2048

. gedrock

D16 (mm)
D35 (mm)
D50 (mm)
D84 (mm)
D95 (mm)
D100 (mm)
silt/Clay (%)
Ssand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

OCDOOOOORH &

(te]
h.‘.l
I

16.39
20.73
42.26
78.67
179.99
1.98

89.11
8.91

Total Particles = 101.

COOCOoCCOOO W
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Worksheet §-6. Riparian vegetation composition/density used for channel stability assessment.

9/18/2007

—

Stream: MacGruder Branch Location: Reach #3
Reference Lol
h X (impacted
Cbservers: Team #3 reac reach) Date: 09/18/2007
Existing Potential
species e T species
composition;  Maturing Forest composition:  Maturing Forest
P . . 'Percent of total
Riparian c_over Percent afnal Percent of site Species composition species
categories cover coverage** -
. composition
Sycamore 5%
g Tuluip Poplar 60%
] Red Maple 30%
| Y g ;
g Canopy layer 65% 20% White Oak o
-
100%
o | | Spice Bush 75%
g I 4 Iron Wood 10%
173 il ;
4 i Mountain Laurel 5%
] Shrub | i 9
2 et ,W thzy Greenbrier 5%
" i
= AL Lowbush Blueberry 5%
o i -
JTLRRIIE =Y 100%
Ry Flase Nettle - .. . ..o. . - - 259%
Micro Stegium _40%
Moss 15%
Herb 9 :
| Herbaceous 30% VA Creeper 10%
& White Smartweed. 10%
o] _ 100%
3| Leaf or needle 25% AL LC T E
o litter Condition, vigor and/or usage
o of existing reach:
Bare ground 10%
[
*Basad on crown closure. Col total =
**Based on basal area to surface area. S:umn tatgs =
100%
Copyright © 2008 Wildland Hydrology WARSSS page 5-37
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables 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: 080-104 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
. 1 Study ~{ Bankfull - . ' =
Bank 1.7 Height 47 (A)/(B)= 1
Height@=} . (A) (ft) = (B) (CHE.
Root Depth / Study Bank Height ( E )
Root : Study T TR
Depth 1.1 Bank 1.7 (D)/{A)= 0.64706 s
(f) = (D)| Height (1) = (A) (2] |
Weighted Root Density ( G )
Root e T
as % = (F) Gy -
' Bank Angle (H )
Bank 5 L
Angle - 1.23
as Degrees = {H)IE
-Surface Protection {1}
Surface 20 TR, M
Protection i 1.22
as% = (L i
Bank Material Adjustment: | ‘ ,
- |... Bedrock (Overail Very Low BEHI) Bank Material
.| - Boulders (Overall Low BEHI) = > ‘Adjustment = 0
‘Coblile (Subtract 10 peints if uniform medium to large cobble) w1711 70 = |:__; i
o :./Gravel or Composite Matrix {Add 5-10 paints depending on ; "‘StrﬂiﬂCatiﬁﬂfﬁdj'“stméﬁt'- | VB o/
- .- percentage of barik material that is composed of sand)” | Add 510 poitits, depending oil -~
Sand {Add 10 paints) pcsit.ion of unstable layers in TR i
Silt/Clay (no adjustment) relation to banidull stage '
Very Low| Low | Moderate | High | Very High | Extreme " ""‘-Adject-'rvze Rating }
= =l - | 1T -and
5-9.5 | 10-19.5] 20-20.5 | 30-39.5| 40-45 | 26—50 ' Total Score
Bank Sketch
12 :
11
10 E
E 9
8 8
g 7
2 6 i
i 5 :
5 : |
> 3 :
2 ;
1 T H
6 ' ; ; ; ;
o 1 z a 4 5
Horizontal distance (ft)
Copyright © 2006 Wildland Hydrology WARSSS page 5-56
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
{Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

1 'Streém: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 051-080 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
Study Bank Height / Bankfull Height { C ) (Fig. 5-19)
- F study - || . Bankfull - N - i
Bank | 2.3 Height 1.4 (AY/(B)4 1.64286 |
Height (i) = {A) () = (B) - ©)}.
Root Depth / Study Bank Height { E )
Root Study - T TR
Depth 1.5 Bank 2.3 (D)/(A)=] 0.65217 347
() = {D)| Height () = (A) - 3] |
Weighted Root Density ( G )
Root T
Density ke (F)x(E) =| 97826111 g47. |
as % = (F) (G) 3 e
Bank Angle {H)
Bank -
Angle 48 It 332
as Degrees = {H)
Surface Protection { 1)
Surface 10 ‘ o
Protection AR - (R
as% ={ (1L i
Bank Material Adjustment: | _ I
. Bedrock (Overall Very Low BEHI} . _ Bank Material _
Boulders (Overail Low BEHI) = |> Adjustment - .- . 0
‘Colible (Subtract 10 points if uniform medium o large cobble) s T il .
v+ Grevel 'or Composite Matrix (Add 5-10 points depending on . -Stratification Adjustn‘:ie_h"l':f-" . Do e
© percentage of Bank material that is composed of sand} Add 5-10-points, depending.on -~ 1:0 ;
Sand (Add 10 points) posit_ion of unstable layers in
Siit/Clay (no adjustrment) e banlﬁul‘I st?ge ‘

= A&j_éctiﬁe : ﬁaf_ing‘
) and .
Total Score:

Very Low| . Low = | Moderate High |Very High | Extreme

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40_45 | 4650

Bank Sketch .
// .

12 ; - N 1 Raot

11 : epth (D)

Uy Barik
= 9 Angle
3 8 H }u u(ti)
8§ 7 _
2 g =
= 85
= 5 — £8
L 4 A&
£ -
£ 3 a

2 Start

1 I of

o] T + ¥ + v T Bani

4] 1 2 3 4 5 [
Horizontal distance (ft)

Copyright ©® 2006 Wildland Hydrology WARSSE page 5-56




Magruder Branch Reference Reach Team 3

9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Sfream: Macgruder Branch, Reach - Reach 3

Location: Reach 3

" Cobble (Subtract 10 points if uniform medium tc large cobble)

| Gravel or Composite Matrix (Add 5-10 points depending on

.- .percentagé of bank material that is composed of sand)
Sand (Add 10 points)
Silt/Clay (no adjustment)

Station: 019-042 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VII
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
- T Study - Bankfull | _ _ i
Bank | 3.9 Height 3.8 (A)/(B)= 1.02632 ;
Height (t) = (A) ()= (B) 2] |
Root Depth / Study Bank Height ( E )
Root Study . HI PO TR BT
Depth | 2 | ‘Bank o (D)r(a)={ 0820511 544 "
(ft) = {D)| Height ) = (A) Bl ;
Weighted Root Density ( G )
Root . B e
Density 70 (Fyx(E) =| 5743591 a4 |
as % = {F) {G)]]
Bank Angle ( H)
Bank
Angie 140 10:
"1 as Degrees = {H)
Surface Protection { 1)
Surface 50
Protection 432
as% = (DI i
Bank Material Adjustment: |
Bedrock {Overall Very Low BEHI} Bank Material
Boulders (Overall Low BEHY) = > Adjustment - ¥ 0 %

position of unstable

- Stratification Adjustment
Add 5-10 points, depending on -

relation to bankfull stage .

layers in

Very Low]| Low |.Moderate | High | Very High | Extreme

T5-95 “.]‘ 10-19.5 | 20-295

'30-39.5 | 40-45 | 4650

Adjective Rating

Total Score:

and

Vertical distance (ft}

-
D=2 NWHB®OH~NBDS 2N

Bank Sketch

2 3

4

Horizontal distance (ft)

:

STUDY BANK Height 4
() .
L]

e

eight (B)

] Roat
epth (D)
Bank

Angle
\ (H)

LR

Surface
"Protection (1)
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEH! variables to determine BEH| score.

Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 045-058 L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
- -~ Study T Bankfull - ' SR TR |
Bank 2.2 Height o (AY/(B)=} 1'2941_2 o AST
Height (i) = (A) (fty = (B) _ (CME r i
Root Depth / Study Bank Height { E )
Root : Study : EA A [T
Depth 0.9 Bank 2.2 (D)/(A)= 0.40909  as
(ft) = (D) Height (= (A) 3] | R
Weighted Root Density ( G )
Root L L
Density L (Fyx(E) =| 61363611 g g7
as % = {F) (G|
Bank Angle { H }
Bank 48 :
Angle 3.32
as Degrees = | - (H)
Surface Protection { ]}
Surface 5 Wi
Protection < 10
“as% = (ML

Bank Material Adjustment: [
Bedrock (Overall Very Low BEHI) = > Bank Material
Boulders (Overall Low BEH) } Adjustment -
Cobbie (Subtract 10 points if uniform medium to large cobbls) e i
- [ Gravet 'bF'Céiﬁ'pti‘siEé'Matri_x {Add 5-10 peirits depending on
percentage of bank matefial that is cornposed of sand) :

Stratification Adjustment |-
Add 5-10 points, depending oh NG
Sand (Add 10 points) fe"!:'tt_"’“ t‘c”f:"‘s‘;?a'les'fyzrs 1y SRR SN
Silt/Clay (no adjustment) =l an- a.g

Adjective Rating
and
Total Score

Very Low|  Low | Moderate | High | Very High | Extreme

5-95 [ 10195 20-29.5 | 30-39.5] 40-45 | 46-50

Bank Sketch . Loy
121 o ] Root
11 gn epth (D)
10 T
- x| Bank
% N E &4 Angle
3 &8 = (H)
5 7 = : .
2 5 ——--Bankfull ___________& |7 =
3 - gz &%
R :3 -
> 3 o
2 Start
1 " of
] T —t + ¥ Bank
o 1 z 3 4 & &
Horizontal distance {ft)
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEH| rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score,

Stream: 'Miadg'rizdér Braﬁ'éh',‘ReaE:H - Reach 3 ' Location: Reach 3
Station: 093-111L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIlI
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)

= - Study - 1+ Bankfull - ‘ .
ey 19 | lont 1.7 (Al (B4 1:11765
Height () = (A) () = - (B) Nl
Root Depth / Study Bank Height ( E )
Root Stud i
Depth | 1 | Bank | 19 CIVIVE BRI | Ot
{ft) = (D)| Height () = (A) (EM| .
Weighted Root Density (G )
Root NIEEE R
Density 30 (Fyx(ey=| 30 I gg
as % = (F) ‘G)
Bank Angle ( H )
Bank 66 i .
Angle 4.5
as Degrees = {H)
- Surface Protection (1)
Surface 10 y _
Protection L S
as% = (N

Bank Material Adjustment: | -
Bedrock {Overall Very Low BEHI) i = > Bank Material
Boulders (Overall Low BEHI) ; Adjustment. . - 0
Cohble (Subtract 10 points if uniform medium to large cobble) - ' :
.. Gravel or Cor't_ipoéite'l\ﬂatrix {Add 5-19, points depending o Stratification Adjustment .|
+ percentage of bank maiterial 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 bankfull stage

Adjective Rating {:Modeé
and

Very Low| Low |'Moderate | High [ Very High | Extreme

5-95 | 10-19.5| 20-20.5"| 30-395 | 40-45 | 46-50 Total Scare
Bank Sketch .
.
12 Y ¥ 17 Root
1 -4 epth (D)
10 z
. x| Bank
% 9 E % Angle
[x) 8 > \ (H)
| = ~ j=] anwe
g 7 e g } —
@2 g w =
o 8 g
% 5 €3
2 4 H =]
v : ©wa
= 3 ; &
2 : ; Start
1 ; : of
v + ¥ : ; Bank
0 1 2 3 4 5 8
Horizontal distance (ft}
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEH! score.

Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 118-147 L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VI
BEH! Score
Study Bank Height / Bankfull Helght (C) (Fig. 5-19)
i 1T Study " | Bankfull -
Bank 27 Height | 2 - (A)Y/(B) 1.36
Height (ft) = (A); (ft) = (B (CHE:
Root Depth / Study Bank Height ( E )
Root Study - oy
Depth | 2> | ‘Bank 2 (D)/(A)=] 08518511 o
{ft) = (D}| Height () = (A) ENE
Weighted Root Density ( G )
Root
Density 4 (Fyx(E) =| 63.8889(f. 55
as % = (F) G)NE:
Bank Angle ( H)
Bank F
Angle 110 ¢ 8.68
as Degrees = H}{}
Surface Protection (1)
Surface s
Protection 65 (R % i 6
. as % = (0}
Bank Material Adjustment: |
Bedrock (Overail Very Law BEHI) e Bank Material
Boulders (Overall Low BEHI} Wl > 1> Adjustment 0 g
Cobble (Subtract 10 peints if uniform medium to large'cobble) - l : W
Gravel or Composite Matrix (Add 5-10 points depandjng o _ Stratification Adjustment :
percentage of bank material that is.composed of sand) - e Add 5-10 points, depending an
position of unstabie layers in
gﬁsgg; c(jn‘looa%?&r:tﬁent) relation to bankfull stage
Very Low| - Low | Moderate | High | Very Hig\h | Extreme Adjective Rating -
C - = 5 $hi and
5-9.5 |10-19.5]| 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score
Bank Sketch
12 Roct
11 epth (D)
10 Bank
£ Angle
g 8 (H)
< 7 O
8 =
2 g =
5 88
5 | 38
g ¢ : @ §
S 3 : a
2 - Start
1 3 : of
G 1 > - Bank
o 1 2 ] 4 5
Horizontal distance {ft)
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEH| rating
. (Rosgen, 1986, 2001a). Use Figure 5-19 with BEH| variables fo determine BEHI score,

Stream: Macgruder Branch, Reach - Reach 3 Location;: Reach 3
Station: 147-157 L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIlI
BEHI Score
X . _ Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
’ Study Bankfull r" ¥
Bank 3 Height 16 | (AY/(B)ys LR g
Height (f) = (A) (ft) = (B) ©)}
Root Depth / Study Bank Height ( E )
Root Study T e
pepth | 4 | ‘Bank < (D)/(A)=f 046667 |, 4o =
(ft) = (D) Height (= (A) E)p
Weighted Root Density { G )
Density 65 (F)x(E) =} 30-3333
as % = (F) (]| RE
Bank Angie { H)
Bank APy L
Angle 100 . 8.32
as Degrees = {HH] | =
Surface Protection (I )
Surface :
Protection 40
_ as% = (I
Bank Material Adjustment: ] . -
" . Bedrock (Overall Very Low BEHI) : _ Bank Material _
| Baulders (Overall Low BEHI) = > ' Adjustment . 0
| Cobble (Subtract 10 paints if uniform medium to large cobbie)” _ M
[ ~Gravel of Composite Matrix (Add 5-10 points dépendingon * '~ | " |* Stratification Adjustment [T
percenitage of bank material that is composed of sand) Add §-10 points, depending ori
. osition of unstable layers i
‘ g;t'}g[(:\; ?nloa%?:lr;t?\:ent) felaiion tq :ankfull sla;emrlﬁ_ _

Adjective Rating |

| Very Low| “'Low | Moderate | High [ Very High | Extreme
5-9.5 | 10-19.5| 20-20.5 | 30-39.5| 40-45 | 46-50 Total Score
Bank Sketch
12
11
10 :
g o :
§ 8
‘g 7
2 s
T 5L ”
g ¢ ,
> 3 : :
2 ] 5
1 ' ;
o] + v T T
0 1 2 3 4 &
Horizontal distance (ft)
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables 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: 042-051 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
i ' Study " | o Bankfull - '
Bank s Height e (A)/(B)< 164286
Height (f) = (A) (f) = (B) | A2l |
Root Depth / Study Bank Height ( E )
Root | . Study :
Depth 15 Bank 2.3 (D)Y/(A)= 0.65217
() = (D} Height (i) = (A} 21|
Weighted Root Density { G )
Root e
as % = (F) (G)
Bank Angle (H )
Bank P [ W
Angle 38 Co2.83
as Degrees = {H) '
Surface Protection (1)
Surface 10 L
Protection
as% = (L
Bank Material Adjustment: 1
* Bedrock (Overall Very Low BEHI) - - “Bank Material
| -Boulders (Overall Low BEHR) < > i Adjustment - -
- |. Gobile (Subtract 10 points if uniform medium to large cobble) T
e .r"'Gl‘avelfia'r"ébmbbsite Matrix (Add 5-10 points depending on 1 1. Stratification Adjustment- |.-
+.|. - percentage of bark material that is-composed of sand) ‘| Add 5-10 poits, depending on

position of unstabie layers in

Sand (Add 10 points) relation to bankfull stage

Silt’/Clay (no adjustment)

L - and
© . Total Score

|:Verylow| Low |Moderate | High |Very Hig; | Extreme > . . Adjective Rating

| 5-95 [10-195] 20-205 | 30-39.5 | 40-45 | 46-50

Bank 8ketch AL
LS I S I A S s s e S e ¥ Root
11 ; epth (D)
10 ; : Bank
€ 3 . Angle
§ 8 f H)
= 7 LR
g s o Bankdul 5 -
2 S8
3 2e
= 3 @
. Start
1 : of
0 ' r + ; L Bank
o 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables 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: 157177 L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VII
BEHI Score
‘ Study Bank Height / Bankfull Height (C } (Fig. 5-19)
i C Study T | Bankfull - : i
Bank 3 Height | 2 (A)Y/(B)= 1.5 =
Height (ft) =| (A) (it = (B) W21
Root Depth / Study Bank Height ( E )
Root Study
Depth 14 Bank 3 (D)/(a)=| 046667
() = (D)] Height () = (A) ENp.- o
Weighted Root Density ( G )
Root . : Lo
Density - 88 (F)x{E) = 30.3333
as % = {F) (G) h i
Bank Angle (H)
Bank L
Angle 100 - 8.32
as Degrees = {H)]1: .
Surface Protection (| )
‘Surface
Protection 2l _ _
as % = ) (I)
Bank Material Adjustment: | _
| .Bedrock (Overalt Very Low BEHI) _ Bank Material :
- Boulders (Overail Low BEHI) = - > Adjistment .0
T Cobble (Subtract 10 points if uniform medium & large cobble) = oM Y
iy Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment |
“wi+; |-+ percentage’of bank material that is composed of sand) Add 5-10 points, déperidingon” ' - 1-
Sand (Add 10 points) pOSIt.|0n of unstable layers in
_ Siit/Clay (no adjustment) relayon Fo T s;ta.ge 3
Very Low| . Low ' | Moderate | High | Very High | Extreme " Adjective Rating
Ko s oy, Sl o e, s e et o ¥ - and .
5-95|10-19.5 | 20-2905 | 30-39.5| 40-45 | 46-50 Total Score
Bank Sketch
12 f
1 ; -
10 3
E 9 :
g 8
g 7
% 6
= 5
£ 4 ; ;
g s : ;
2 : -
1 ‘ :
0 : ; ; i 3 ;
0 1 2 3 4 5
Horizontal distance (ff)
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Magruder Branch Reference Reach Team 3

9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEH! rating
(Rosgen 19986, 2001a). Use Flgure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder Branch Reach - Reach 3

Location: Reach 3

Station: 177-221 L Observers: Team 3
Date: 09/18/67 Stream Type: C4 Valley Type: VII
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
- Study ~ || Bankfull | - i '
Bank 3 | Height | . 18 (A)/(B)= 1.66667 6.33
Height () = (A) () = (B) (C)
Root Depth / Study Bank Height { E )
Root Study E:
Depth 1.4 Bank 3 (D)/(A)= 0.46667 -
(ft) = (D) Height () = (A) (E)]].
Weighted Root Density ( G )
Root . S
Density 65 (F)x(E) =| 303333 |} 587
as Y% = {F) (G)|} AL |
Bank Angle ( H)
Bank Fpoed w5
Angle 100 . 832
as Degrees = (H}{{
Surface Protection (1)
Surface
Protection 40
as% = (D] | e
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) Bank Material Ly
- Boulders (Overall Low BEHI) = :> __Adjustment -
‘Cobble (Subtract 10 points if uniform medium to large cobble). . 1 - ol | o
R Gravel or Composite Matrix (Add 5-10 paints dependlng on. Stratification Adjustment |-~ - .-
.. percentage of bank material that is composed of sand) . Add 5-10 points, depending on:
position of unstable layers in
gﬁzg I(:; ?nloa';?g;t;% ent) ralation to bankfull stage
Very Lowl *_| Moderate | High | Very ngh I Extreme - Adjective Ratiné ‘Moderate
i and
5-95 | 10- 195| 20295 | 30— 395 | 40-45 | 46- Total Score

50

L

Bank Sketch
12
1
10
E .9
g 8
g 7
g 6 j
® S :
S 4
g 3
2
1
0 ;
9 1 2 3 4 &

Horizontal distance {ft)

STUDY BANK Height 1
(A}

Surface
Protection (i)

Start
of
Bank
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Magruder Branch Reference Reach Team 3

9/18/2007

Worksheet 5-8. Form to caiculate Bank Erosion Hazard Index (BEHI) variables and an overali BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Maégruder Branci‘i, Reach - Reach 3

Location: Reach 3

Station: 185-221 R Qbservers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
- ™ Study _ Bankfull 1 = '
Bank 2.5 Height _1..5 (A)/(B)= 1.66667
Height () = (&) {ft) = (B) (C)]i ;
Root Depth / Study Bank Height ( E )
Root Study NI
Depth: 25 Bank 22 (Dys(A)s 1 1
= (O)|Heightm- (A) eff
Weighted Root Density ( G )
Root T
Density s¢ (Fyx(E)={ 80 k. 35
as % = (F) 9] | & '
Bank Angle (H )
Bank 35 g| galll.-
Angle - 2,68
as Degrees = {(H)|}
Surface Protection (1)
Surface % v
Protection 60 :
as% = (1L
Bank Material Adjustment: )
Bedrock (Overall Very Low BEHI) _ Bank Material I STEF
- Boulders {Overall Low BEHp = 1> Adjustment‘ _ 0

Sand (Add 10 points)
SilClay (no adjustment)

Cobble {Subtract 10 points if uniform medium to large cobble)
s s i o Gravel or Composite Matrlx {Add 5-10 points depending on
; : percentage of bank material that is composed of sand)

. Stratfification Adjustment
Add 5-10paints; depending on
position of unstable iayers in

| relation to bankfull stage

| VeryLow|  Low | Moderate [ High | Very High| Extreme

5-95 110195 | 20-295 [30-395] a0_45 | 46 - 50

g P -.'Adjective Rating-'
and
Total Score

Bank Sketch
12 -
11 3
10 :
g of
2 8
§ 7
7]
= 6
= §
k]
£ 4
£ 3
2
1
9] v + # T
0 1 2 3 4 [ 5]
Horizontal distance (ft)

% N
i

STUDY BANK Height | _

—

aight (B)

H—J
Surface

Protection (1}

i
2§

Bani
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-8. Form fo calcuiate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
{Rosgen, 1896, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station. 000-019 R Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIl
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
- ™ Study | 3.9 Bankfull 2
Bank . Height | S8 (A)/(B)=| 1-36364
Height (ft) = {A) () =( (B) (C)f}..
Root Depth / Study Bank Height ( E )
Root | Study o NSRS
(ft) = {D)| Height (#) = (A) Bl
Weighted Root Density ( G )
Root : ‘ WA R
Density = (Fyx(E) =} 574358} 377
s % =| (F) ()| S
: Bank Angle (H )
Bank i H :
Angie 140 : 10
as Degrees = {(H)
Surface Protection (1)
Surface '
Protection 50 PN P
as% = W | R
Bank Material Adjustment: ! . -
Bedrock (Overall Very Low BEHI) ] " Bank Material
i ‘Boulders (Overall Low BEHI} = > . Adjustment
| Cobble (Subtract 10 points if uniform medium to large cobble) Ty |
1 Gravel or Composite Matrix (Add 5-10 points depending on | Stratification Adjustment | -
" - percentage of bank material tha is composed of sand) Add 5-10 points, depenidiigan T
Sand (Add 10 points) position of unstabie layers in
. Silt/Clay (no adjustment) re_lation‘tc_w oLl sta.g_aa -
Very Low| Low | Moderate | High | Very High | Extreme “Adjective Rating [
5-95 | 10-195| 20-29.5 [ 30-30.5| 40-45 | 4650 Total Score |
Bank Sketch
12
11
10 :
g o 2
2 g
g 7
£ 6
= 5
g4
s i : :
2 :
1 ;
0 . + ; ; .
o 1 2 3 4 5
Horizontal distance (ft)
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Magruder Branch Reference Reach Team 3

9/18/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEH!) variables and an overall BEHI rating

(Rosgen, 1986, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder Branch, Reach - Reach 3

Location: Reéch 3

IR

Sand (Add 10 points)
Silt/Clay (no adjustment)

_Cobhble (Subtract 10 points if uniform medium to large cobble)
SRR i G'r?\)'e‘I 6rlb'§mp6§'it§ Matrix (Add 5-10 points'c_iepending on
.} percertage 6f bank material that is composad of sand)

position of unstable |

. Tk,
Stratification Adjustment
Add 5-10 puints, depending on "

relation to bankfull stage

Station: 058-083 L Observers: Team 3
Date: 09/18/07 Stream Type: C4 Valley Type: VIII
' BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
S £ Study - |- T, o Bankfull - . . -
Bank 2.5 Height 1.6 (A)/(B)< 1.5625
Height () = (A) (i) = (CME
Root Depth / Study Bank Height ( E )
Root Study PR
Depth 1.3 Bank 2.5 (D) (A)= i
() =| (DX Height ¢y = (A) (E)I
Weighted Root Density ( G )
Root
Density e (Fyx(E)=| 52 |} ‘o
as % =| (F) (GHI..©
Bank Angle ( H
SanK e
Angle 52 3.51
as Degrees = {H)
Surface Protection { | )
Surface 5 (el L
Protection
as% = 49] | S
Bank Material Adjustment:
| Bedrock (Overall Very Low BEHI) 7 Bank Material i
'|': ‘Boulders (Overall Low BEHI) = > Adjustment - 0"

ayersin

Verylow| Low | Moderato | High | Very High| Extreme

5 ] 10-19.5] 20-205 | 30-39.5 ] 40-45

Adjective

Total Score *

Rating
‘and’ -

Horizontal distance (ft)

5-95
Bank Sketch
12
11
10
E g
e 8
8 7
%’ 6
% 5
% P
2 3> ;
2
1
] . ;
¢ 4 z 2 4 ]

46 — 50
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Magruder Branch Reference Reach Team 3 9/18/2007

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: 161-185 R Observers: Team 3
Date: 09/18/07 Stream Typs: C4 Valley Type: VIII
BEHI Score
) e . Study Bank Height / Bankfull Height { C ) (Fig. 5-19)
' Study Bankfull |
s | 25 | et | 1.2 (A)/(B)-| 208333 I
Height it =| (A) (f) = (B) ©
Root Depth / Study Bank Height ( E )
Root Study , .
Depth | ' | ‘Bank | 25 (D)/(A)ys 952 1 3.8
(ft) = (D} Height () = (A) By
Weighted Root Density (G )
Root , ’
Density | - 49 (F)x(E) =| 208 I
as % = {F) {GHI.
Bank Angle ( H )
Bank o
Angle 40 2.93
as Degrees = {H)
Surface Protection { 1)
Surface 10 o
Protection |. il 9 .
as% = (I '
Bank Material Adjustment: ] : :
|- Bedrock (Overall Very Low BEHI) . Bank Material _ Y N _
- Boulders (Overall Low BEHE = > i Adjustment 0. I
“I-Cobhle (Subtract 10 points if uniform medium 1 large cobble) SRR Aoy |
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 banfull.sta.ge. R
| VeryLow| . Low | Moderate | High | Very High | Extreme Adjective Rating
o e ‘ ard

Total Score -

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

Bank Sketch .
12 B 3 Root
=
1 % epth (D)
10 T
- ¥ _| Bank
E g E &4 Angle
@ 8 >
2 3 D
g 7 N 2 .
5 4 . —enBankfull & ] =
3 5 i § .5
$ = ' t g
5 . &5
> 3 t o.
2 : Start
1 ; "~ of
0 . T ; ; : Bank
o 1 2 a 4 5 &
Horizontal distance {(ft}
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Magruder Branch Reference Reach Team 3

9/18/2007

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 S 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 riffle slope (S 5/ Sgr )i oovvirinniivciniiiie e Level Il 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
el Transverse and/or central bars-short and/or discontinuous............ ..........oovvveene. NBS = High / Very High
‘,’ i1 {1} |BExtensive deposition {continuous, cross-channel)... . ....NBS = Extreme
ik Chute cutoffs, down-valley meander migration, convergmg flow teeetitaaiaaiaeriee envinsia .. [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
z | @ 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
~ Max Repth | Mean Depth| Ratio dyy /| - Stress
) | duw® | due® | dw | (NBS)
1.3 . 0.95 1.37 .
Near-Bank Bankfull
.| 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
= Near-Bank
e ) Velocity Gradient ( ft/ sec;  Stress
z /1t) (NBS)
fiu o
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings M 1 @ 1 @ (4) (5) ® | @
Very Low N/A - 5 »300 | < 0.40 < 1,00 <080 | <050
Low N/A  f gt - 3.00 | 0.41-0.6C | 1,00-1.50 | 0.80~1.05 | G.50-1.00
N Moderate NIA 201-220 | 061-080 | 151=160 [ 1.08—1.14 | 1.01—-1.80
~__High See | 181200 . 061 —0 80 © 0.81-100 ; 1.81-250 | 1.15-113  1.81~200
R i Very High {1 im.j;’?'E: 160 0.81-100 * 101-120 ' 251.-3.00 | 1.20~1.80 ' 2.01-2.40
Extreme Above <150 . >1.00 »i20 [ »340 > 1.60 > 2,40
Overall Near-Bank Stress (NBS) rating Low
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Magruder Branch Reference Reach Team 3

9/18/2007

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
B 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 FW bt ) 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 Veloc:ty profiles / 1sovels / VElocity gradient.........o.ovveviui et e vreees et e Level |V Validation
= Transverse andfor central bars-short andfor discontinuous............. ..c.ooiv e, NBS = High / Very High
] "s‘;" f' (1) |Extensive deposition (continuous, cross-channei)... crevers e MBS = Extreme
3 . Chute cutoffs, down-valley meander migration, corvergmg ﬂow......... seneenesene o NBS = Extreme
Radius of | Bankfull Near-Bank
(2 Curvature | Width W, { Rafio Rg/ Stress
@ | rRam (® Wae | (NBS)
= Near-Bank
5 2 Pool Slope | Average Slress Dominant
z | ) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
B : Moderate -
) Near-Bank
() Pocl Slope { Riffle Slope | Ratio S,/ Stress
So [ S S (NBS)
Near-Bank Near-Bank
(5 Max Depth | Mean Depth| Rafio dyp{ |  Stress
G | du® | dul® | o NBS) |
1.9 1.12 1.7 Mﬂd.:_”te
' Near-Bank Bankfull
- | Near-Bank Shear Sy - | Near-Bank
(6) | Max Depth | Near-Bank | Stress 7o, ( | Mean Depth| Average | Stress Tue (| Ratio Tw/ | giress
e () | Slope Sy | b)) e () Sloge S I/t ) Tk NBS) -
Near-Bank
@ Velocity Gradient { ft/ sec| Stress
S it) (NBS) |
| ' ‘Converting values to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method number
ratings. {1} (2) ! B[ & (5) (6) (4]
_Very Low il 2300 | <020 < 0.40 <1.00 < 0.80 < 0.50
Low N/A  §221-300  020-040 | 041-080 | 1.00-150 | 0.80-1.05 | C.50—1.00
Moderate N/A 201-220  041-060 . 061-080 | 1.51-180 | 1.06~114 | 1.01~160
....High See | 181-200 061-080 ,i‘,‘.P;E,‘i:1.-.599..w,ml‘ﬁi?.-.._%.??..n_;.J..-J%:j_-._l?._._i_.‘.‘?‘:_?_1. =200
. Very High (h . 1.60~180  089-100 ' 1.01~120 | 251-300 | 1.20-1.80  2.01-240
Extremse Above | <150 > 1.00 >426 | >3.00 > 1.60 >2.40
Overall Near-Bank Stress {NBS) rating Moderate
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Magruder Branch Reference Reach Team 3

9/18/2007

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) w
(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
{5) Ratio of near-bank maximum depth to bankfull mean depth ( dnp / dpke Jeeevvervreeeenensn, Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Toy / Tog borvenes Level llI 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
Il | (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
Re (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| Siress
s Y ) (NBS
@ L
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 | <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 * <450 . =106 | >120 > 3.00 _>1.80 P w340
Overall Near-Bank Stress (NBS) rating Moderate

Copyright © 2005 Widland Hydrology

WARSSS page 5-66



9/18/2007

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

Magruder Branch Reference Reach Team 3

: 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
0T Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar ar spllt channelfcentral 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 slape to riffle slope (S o/ Sy Joroovoeoccs e 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
[==F Transverse and/or central bars-short andior disconfinuous............. ......cccu............NBS = High / Very High
§.’ (1} |Extensive deposition (Continuous, Cross-ChanNEl}..............occcevvveeeveeereeioieeeeie e ieeseesees NBS = Exireme
it _ Chute cutoifs, down-valley meander migration, converging flow.........cccoeeeee oo vee e sivvnnon.. .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 Sx . | _(NBS)
Near-Bank | . | Near-Bank
: Max Depth |Mean Depth| Rafio dpf.| Stress |
5) | dunlf) | i o (NBS)
3.3 1.27 2.6 |[VeryH )
Near-Banl Bankfuli
Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress 7., ( | Mean Depth Average | Stress Tog (| Ratiotw/ | giress
ds (ft) 1 Slope Spp | 1bi) Ao () Slope S Ib/ft? ) Thit {NBS) |
- Near-Bank
gk @ Velocity Gradient ( ft / sec] Stress
> /) (NBS)
i
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings a1 @ | @ | @ (5) 6 | @
__Very Low _NA 8 >300 <020 <040 <1.00 <080 <050
Low Nia . 2.21-3,00 : 0,20-040 ' 0.41-080 { 1.00-150 | 0.80~1.05 = 050— 1,00
Moderate NiA ! 201-226  041-060 | 061-080 | 1.51-1.80 | 106114 . 101180
. High See ;___,1_‘:,91____“___.%:99._.L._.?_:‘?"?_.: 0.80 @ 0.81-1.00 | 1.81—2.50 | 1.145~1.19 | 1.61-200
Very ngh (&) ' 150-1.80  0.81-100 ' 1.01-120 | 251~300 | 1.20-1.60 ' 2.01-240
Extreme Above <150 . >100 ' >120 | >300 . >180 | >240
Overall Near-Bank Stress (NBS) rating Very High
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Magruder Branch Reference Reach Team 3

9/18/2007

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 - Reach3  Location: Reach 3
Station: 045-058 L Stream Type: C4 Valley Type: VIII
Observers: Team 3 Date: 09/18/07
AR AT Methods for estimating Near-"B’“é"r'i‘k“Stress-(NBS)
(1) Channel pattern, transverse bar or spllt channeifcentral bar creating NBS Level | Reconaissance
{2) Ratio of radius of curvature to bankful wudth( R /W bt e oo e Levei Il Generai prediction
(3) Ratio of pool slope to average water surface slope (S 5/ 8 )......oiveriiinenecens Level Ul General prediction
{4) Ratio of poo slope 1o riffle slope (S 5/ Spr)..coovivice et s Level il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dng / Gy e v vveeerveeeens Level Il Detailed prediction
(6) Ratio of near-bank shear siress to bankfuli shear stress ( Tuy T )eveeererveevseiseninenns Level I Detailed prediction
{7) Veloclty profiles / Isovels / Velocity gradient...................ocoeeieevvieiie e e Level IV Validation
¥ : Transverse andfor central bars-short and/or discontinuous............. ... ...NBS = High / Very High
Extensive deposition (Continuous, Cross-Channel)..............ooooiviiiin e e, NBS = Exitreme
Chute cutoffs, down-valley meander migration, converging flow.....................cco oo, NBS = Exireme
Radius of | Bankfull Near-Bank
' 2 Curvature | Width Wy, | Ratio R./ Stress
R (f) {ft) Wt {NBS)
= ! . | Near-Bank
3 . (3 Poot Slope | Average Stress Dominant
2 (3) Sp Siope S |Ratio S,/S| (NBS) Near-Bank Stress
. Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
4) S, St S (NBS)
- Near-Bank " | Near-Bank
5 Max Depth |Mean Depth| Rafie dny !  Stress
G} | dptt) | et o NBS
1.8 1.69 1.07 _
: Near-Bank Bankfull
- | Near-Bank Shear Shear .. | Near-Bank
(6) Max Depth Near-Bank | Stress 1.0 ( | irean Depth{ Average |Stress tue(| Ratio Ty / Stress
dnp (ft) | Slope Spp b/t ) doa{ft) | SlopeS I/t ) Tt {NBS)
Near-Bank
@ Velocity Gradient { it/ sec{ Stress
/1) f‘ {NBS)
‘Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Strass {NBS) Method number
ratings (1 @ | @ ) {5) {6) 7)
Very Low N/A > 3,00 <0.20 < .40 < 1.00 <0,80 < 0,50
o low j  N/IA 1 221-300 0 020-040  0.41-06G | 1.00-150 | 0.80-1.058 | 0.50—1,00
Moderate NIA  © 201-220 | 0.41-060 @ 061—080C : 1.51—180 | 1.06=1.14 101 =1.860
L. High o See ] 161-200 | 061-080 | 081-100 | 181-250 | 1.15-1.19 | 1.61~200
. Very High (n 34)_3_._50—1,30 | 0.81-1.00  101-120 | 251~300 | 1.20-160 ' 201-240
Extreme Above | <150 > 1.00 >120 |  >300 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Low
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9/18/2007

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

Magruder Branch Reference Reach Team 3

: : Estimating Near-Bank Stress (NBS)
Stream: Macgruder Branch, Reach - Reach 3  Location: Reach 3
Station: 093-111 L Stream Type: C4 Valley Type: VIH
Observers: Team 3 Date: 09/18/07
T ' Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2 Ratio of radius of curvature fo bankfult width (R /W s ). Level li General prediction
(3) Ratio of pool slope fo average water surface siope (S 5/ S Joieervonniiieiiee e Level i General prediction
(4) Ratic of peol slope toiffle slope (S 5/ Sgr ). veeiiiiiii e Levei Il General prediction
(8) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dyge ) Level it Detailed prediction
(8} Ratlo of near-bank shear stress 1o bankfull shear strass ( Tas / Tukr Jeevrvereeveriesvesieenennn Leve! |l Detailed prediction
{7) Velocity profiles / [sovels / Velooity gradient.............ccocveeeeieie e e e Level IV Validation
= Transverse and/or central bars-short and/or discontinuous............. ......cceceernr..e....NBS = High / Very High
L {1) |Extensive deposition (continuous, cross-channel).....................c.ccevevieveeesecee eeeo......NBS = Extreme
ik Chute cutoffs, down-valley meander migration, converging flow................cocovveoeecoeenes.. NBS = Extreme
Radius of | Bankfull MNear-Bank
2 Curvature | Width Wy, | Ratio Re/ | Stress
@ | Ry () Wi nNBs) |
= : 1 Near-Bank E ‘
] Pool Siope |  Average Stress Dominant
> | {3) S, Slope S |Ratio S,/S| _(NBS) | Near-Bank Stress
. Near-Bank
4 Paool Slope | Riffle Slope | Ratio S,/ Stress
Wl s | s | s e
Near-Bank | Near-Bank
5 Max Depth | Mean Depth| Rafio dun/ | - Stress
G} | de®) | dw® | dw | (NBS)
1.8 1.12 1.61 [Moderate o
Near-Bark Bankfull
Near-Bank : Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress ., (| Mean Depth| Average | Stress o (| Ratio tw/ | giress
doo () | SlopeSpp [ i) e (ft). 1| SiopeS Mo/t ) Todr (NBS}
Near-Bank
7) Velgcity Gradient ( ft / sec| Stress
{ /) NBS
Converting values to a Near-Bank Stress: (NBS) rating
Near-Bank Stress (NBS) Method number: .
ratings M_1 @ ] @3 {4) 8 (6) 0]
Very Low N/A >300 <020 <0.40 < 1.00 <0.80 < 0.50
_____ ‘ Low MIA 1 221-3.00  6.20-040 | 0.41-060 | 1.00-150 | 0.80-105 | 0.50~100
__Moderate N/IA 1 2051225 | 0.41-0.60 | 061-080 | 151180 | 1.06~1.14 | 101160
.. High | See ! 181-200 081-080  081-100 | 181-250 & 1.15-1.19 | 161-200
Very Hsgh ) 1.50-180 081100 101120 | 251-300 | 1.20-1.60  2.01-240
Extreme Avove | <150 > 1,00 > 1.20 > 2.00 >160 | %240
Overall Near-Bank Stress (NBS) rating Moderate

Copyright © 2006 Wildland Hydrology WARSSS page 566



Magruder Branch Reference Reach Team 3

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

9/18/2007

rate.
Estimating Near-Bank Stress ( NBS )
Stream: Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 118-147 L Stream Type: C4 Valley Type: VI
Observers: Team 3 Date: 09/18/07
i Methods for estimating Near-Bank Stress (NBS)
{1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Level i Reconaissance N
(2) Ratio of radius of curvatuire to bankfull WIDED { R /W b Do e, Level Il General prediction
(3) Ratia of poc siope to average water surface siope (S p/S )i cecincnen e Level {1 General prediction
(4) Ratio of poal sfope to riffle slope (5 5/ Sgie)..ooe v Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dop / oy o oveevceeeeeeneiennn o, Level It Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shaar Stress { Toy / Tot Joreoovrereerrmecrennanes Level NI Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient.................ccooe i veve e s Level IV Validation
P il & Transverse andior central bars-short andfor discONtinUOUS.. ........... ooeveeeeeeieesnnns NBS = High / Very High
{1} |[Extensive deposition (continuous, cross-channel)..............oceceevvvisiveir e e en oo ... NBS = Extreme
Chute cutoffs, down-valley meander migration, converging flow...............c....ccoc oo o, NBS = Extreme
Radius of | Bankfull Near-Bank
(@2 Curvature | Width W, | Ratio R;/ Stress
(2) R. (ff) (ft) W {NBS)
- :_ | Near-Bank
- 3y | Pool Slope | Average | Stress Dominant.
z {3 o Slope 5 | Ratio S,/ S| (NBS) Near-Bank Stress
Tl N | Extreme
) Near-Bank
4 Pool Slope | Riffle Slope | Rafio S,/ Stress
WL s Sy | S | _inms)
Near-Bank -".-Near-Bank
5 Max Depth [ Mean Depth| Ratio dy /|  Stress
OV | dw® | da® | o | (NBS)
3.3 1.08 3.06 {f : ,
Near-Bank Bankfull
1 Near-Bank Shear Shear ) "| Near-Bank
(6) | Max Depth [ Near-Bank | Stress 7 ( | Mean Depth Average | Stress Tug (1 Ratio T/ | giress
dnp (ft) | Slope Sny | 1bsit?) i (F8) Slope $ b/ ) Tyt (NBS)
: 2 Near-Bank
! 7 Veiocity Gradient { ft / sec| Stress
2.9 M 1) (NBS)
J.
=T __Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings () @ | @ 4) (5) {6) @
3 Very Low NIA >300 | <020 < 0.40 < 1.00 <080 <050
vlow e 2.21-3.00 ' 0206-040 = 041-060 | 100-150 | 0.80-1.05 .5.0.50-1.00
Moderate N/A 1 201-220 : 041060 | 0.61-0.80 | 151-180 | 1.08-1.14 | 1.01-1.60
High See 5__.___1__-_??’_!__:__?;99‘.. .. 081-080 : 081-100 | 181-250 : 115-1.18 | 1.81-2.00
. Very High ) { 150-180 | 0B1-100 | 1.01-120 | 251-3.00 | 1.20-160 & 2.01-2.40
Extreme Above | <150 2100 0 >120 i >300 >160 | >2.40
Overall Near-Bank Stress (NBS) rating Extreme
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Magruder Branch Reference Reach Team 3 9/18/2007

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: 147-157 L Stream Type: C4 Valley Type: VI
Observers; Team 3 Date: 09/18/07
i E Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, fransverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvatufe to bankiidl width { FEGIW BKE Jorr e eenemeneenerassnesennane e eetnreeare s Level I General prediction
(3} Raiic of poal slope to average water surface stope (S o/ 5 ). einivcvciiinececaes Level Il General prediction
(4) Ratio of pool slopa to riffle SI0pe (S o/ S l.oeoovoivr v et Levet Il General predicticn
(5} Ratio of near-bank maximurn depth ta bankfull mean depth { dnp / dogt Jeee e oo eerverninnins Level Il Detailed prediction
(6) Ratio of near-bank shear siress to bankfull shear stress ( Try / Tokr Joovererreereecreirienennnn. Level i Detailed prediction
N Veloc1ty profiles / |sovels / Velocity gradient.................. Level IV Validation
S Transverse and/for central bars—shor’t and/or dlscontlnuous ................................... NBS = High / Very High
(1} [Extensive deposition (continuous, cross-channel)..............cceeeeeeeeeeviiiereeseeea e e .NBS = Extreme
Chute cutoifs, down-valley meander migration, converging flow..........c..coveeereevviere ... NBS = Extreme
Radius of Bankfull Near-Bank
@ Curvature | Width Wy, | Ratic R./ Stress
R (ft) (ft) Wxs —(NBS)
= : ; Near-Bank
- 3 Sool Siope | Average Stress : Dominant
ot {3) S Slope § | Ratio S,/ 8 {L (NBS) Near-Bank Stress
T S R S R
. Near-Bank
4 Paol Slope | Riffle Slope | Ratio S,/ Stress
@ | s S S (NBS) |
Near-Bank Near—Bank .
5 Max Depth | Mean Depth{ Ratio dn,/ | Stress |
) | duit) | duei® it
3.3 144 | 229 [ Hn |
i Near-Bank Bankiull -
Near-Bank Shear Shear . _ Near-Bank
(6) | Max Depth | Near-Bank | Stress 7, ( |Mean Depth| Average | Stress Tus(| Ratote/ |  giress
A (f) | Slope Sap | It ) dos () | SlopeS | Iwit) Toxt_ NBS
Near-Bank
(7 Velocity Gradient { ft / sec| Stress
) It) (NBS)

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

Near-Bank Stress (NBS) Method-number i _
ratings (1) 2 (3) @ | (5 {6) U]
Very Low N/A >300 | <020 <040 | <100 < 0.80 < 0.50
bow N/A ._mé____g_._g1—3.aq§ 0.20-040  0.41-060 | 1.00-1.50 | 0.80—1.05 & 0,50 1.00
: Moderate | NIA 1201220  0.41-060 | 0.61-0.80 | 1.51-1.80 | 1.06-1.14 | 1.01~1.60
...Migh 1 See [ 1e1-200 061-080 081-100 | 181-260  115-1.9 ' 181-200
- _Very High )] £ 150-1,80 ' 0.81—1.00 1.01-120 | 261-3.00 | 120-160 *© 2.01-24¢
Extreme Above 1 <150  »400 | >1.20 >300 | >160 %240
Overall Near-Bank Stress (NBS) rating High
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Magruder Branch Reference Reach Team 3

9/18/2007

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: 157177 L

Stream Type: C4

Valley Type: VIII

Observers: Team 3 Date: 09/18/07
A e L) Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattem, transverse bar or Spl[t channel/central bar creating NBS........... Level | Reconaissance
_(z) Ratio of radius of curvature to bankfull width (Ro /W e ). Level Il General prediction
(3) Ratio of pool slope to average water surface slope { S pf 235 U Level I} General prediction
{4) Ratio of pool siope to riffle slope (S 5/ S )oeier oo Level II General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dnp / Oy devereeeeeeiocnn.n. Level Il Detailed prediction
(8} Ratioc of near-bank shear strass to bankfull shear Stress { Top 7 Toxt )o-veovrevmvereoreererenes Level Il Detailed prediction
vj] Veloclty profiles / Isovals / Velocity gradient..............coocovee oo e Level IV Validation
iep Transverse and/or central bars-short andfor discontinuous............. ... NBS = High / Very High
{1) |Extensive deposition (continuous, Cross-CRANNEN}...........c.ccoeeiieiii e eceee e veeeee e NBS = Extreme
‘IChute cutoffs, down-valley meander migration, converging flow..................ccc e eee ... .NBS = Extreme
Radius of | Bankfull . Near-Bank
2 Curvature | Width Wy | Rafio R./ | Stess
@ | R (® W | (NBS)
Near-Bank
Pool Slope | Average Stress Dominant
@) | s Siope S |Ratio S,/S| * (NBS) Near-Bank St
) Near-Bank
4 Pool Slope | Riffle Slope| Ratio-S,/ Stress
Wl s Se | Sy | (eS)
Near-Bank | i Near-Bank
5 Max Depth | Mean Depth{ Ratio du, /| Stress
(5} A (1) et () ke ANBS
2 1.2 1.67 |[Moderate
Mear-Bank | Bankfull
- | Near-Bank Shear Shear . Near-Bank |-
(6) Max Depth Near-Bank | Stress Tab{ |Miean Depth| -Average Stress Ty (| Ratio T/ Stress
dnp (ft) | Slope Spp Ib/t* y ot () Slope § Ib/t* ) Toaf (NBS) |
Near-Bank
7 Veiocity Gradient ( ft / sec] Stress
@ ) (NBS)
el ~ Converting values to'a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method.number
ratings m_1T @ | & ] @ (8) {6) {7)
Very Low NIA 1 5300 ! <020 . <040 <1.00 < 0,80 <0.50
o Low N/A % 321-300 ' 020-040 @ 0.41-C60 | 1.00~150 | 0.80-105 | 050-1.00
Moderate N/A  © 201-220 | 041-0.60 . C61-080 | 1.51—1.80 | 1.08—1.14 101180
High ) See | 181-200  061-0.80 | 081-100 | 161250 | 116119 = 161-200
__Very High ) F 150-158C | 081-100  §01-1.20 | 251300 | 1201860 & 201-240
Extreme Above | <480 | »100 | >120 > 3.00 _>1.60 > 240
Overall Near-Bank Stress (NBS) rating Moderate

Copyright © 2006 Wildiand Hydrology

WARSSS page 5-68



Magruder Branch Reference Reach Team 3 9/18/2007

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: 177-221 L. Stream Type: C4 Vailey Type: VIil
Observers: Team 3 Date: (09/18/07
N S e _Methods for estimating Near-Bank Stress (NBS) _ ol
(1) Channel pattern, transverse bar or split channel/centrat bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvatuia to bankfull width { Rciw S PSR UURUURORRUUTRURUTUPRE S -0 - I || General prediction
{3} Ratio of poo! slope to average water surface slopa (S 5/ 8).....ocooeeici Level I Generai prediction
{4) Ratio of pool slope to riffle slope (S o/ Spie ). e Level i General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dng £ Gogp Fevvereeeeenceneeenns Level N Detailed prediction
(8) Ratic of near-bank shear stress to bankfull shear stress (Toy 7 Thrr Jeevvereerveooereeerionnne Level It Detailed prediction
N Veioclty profiles / 1sovels / Velocity gradient...............ccveeieiee e s Level IV Validation
i Transverse andfor central bars-short and/or disCORtNUOUS..........cc.. ceoeeeeeeeee e, WNBS = High / Very High
(1) |Extensive deposition (continuous, Cross-Channel)...........c.occeciiiiiit i e NBS = Extreme
Chute cutoffs, down-valley meander migration, converging flow...........o.cooiieiinervvvnnnan.. NBS = Extreme
Radius of | Bankfull . Near-Bank
@) Curvature | Width Wy, | Ratio R./ Stress
R | w | W | ves)
= Near-Bank
> 3 Pool Slope | Average Stress Dominant
z.| @ s, Siope S| Ratio S,/ S| - (NBS) Near-Bank Stress
) Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
(4) s, Sy Sy | (nBS
Near-Bank i Near-Bank
5 Max Depth | Mean Depth} Ratio dop 7 | Stress -
) | dp® | due(® | NES

Near-Bank Bankfuli

| Near-Bank Shear Shear Near-Bank
(6) Max Depth Near-Bark | Strass 1,5 ( Mean Depth| Average Stress Ty (| Ratio ty/ Stress
du () | Slope Sy b/t ) el () Slope S b/t )  Tog NBS
Near-Bank
! E 1 Velocity Gradient ( ft/ sec]  Stress
3 /) (NBS) _|
- e e
qamertmivalues to:a Near-Bank Stress (NBS) rating
Near—Bank Stress {NBS) Method number
ratings m |1 @ [ @& [ @ 6 | ® | @
Very Low NiA L 5360 | <020 | <040 <106 | <080 | <050
Low N/A  © 2.21-3.00 | 0.20 - 0.40 0.41-060 | 1.00-150 , 080—1.05 0.50—1.00
Moderate NIA  201-220 0.41-060 | 0.61-080 | 1.61-1.80 | 1.06-1.44 ' 1.01—1.60
High See ;.‘1‘,‘5“1-;_‘2":90"‘;-p._gsjﬂ—q.ea L 081-1.00 | 1.81-250 | 1.15-1.19 | 161-200
VeryHugh () ! 150-180 081100 | 4.01-120 | 251-3.00 | 4.20-160 . 2.01-240
Extreme Above | <150 »>1.00 | >120 .  >3.00 >180 . >240
Overall Near-Bank Stress (NBS) rating Very Low
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Magruder Branch Reference Reach Team 3 9/18/2007

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

Estlmatmg Near-Bank Stress (NBS )
Stream Macgruder Branch, Reach - Reach 3 Location: Reach 3
Station: 058-083 L Stream Type: C4 Valley Type: VIl
Observers: Team 3 Date: 09/18/07
3 Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattemn, transverse bar or split channelfcentral bar creating NBS........... Level | Reconaissance
EZ) Ratio of radius ofcurvature to bankfull width { R‘,IW BRE Jeeemee e e e e rnararnnn e ssnane e LEVEL General prediction
(3) Ratio of peol slops to average water surface slope { S DIS) ....................................... Level il General prediction
{4} Ratio of pool siope to riffle slope { 5 o/ Sy ). Levei |l Generai prediction
(5) Ratfo of near-bank maximum depth to banidfull mean depth { dop/ dpie Jovever ceeveceeeennn . Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Tuy 7 Tog boeeeeeeeeevverrernenanns Level Il Detailed prediction
(7) Velocity profiles / [sovels / Velocity gradient. .. Level IV Validation
By 11 - Transverse andior central bars—short andfor dlscontmuous vvens severeens e e NBS = High / Very High
A §.""ﬁ i (1) |Extensive deposition (continuous, cross-channel)..............c.c..cccviriiinmminnri e e NBS = Extreme
i ﬂi : Chute cutoffs, down-valley meander migration, converging flow...................cc e ... ........NBS = Extreme
- Radius of | Bankfull
2y | Curvature [ Width Wy | Rafic Re/
2| R ) Wosg
o TNear-Bank
= 3 Pool Slope | Average Stress Dominant
'z G S, Slope S |Ratio S,/S| - (NBS) Near-Bank Stress
ki Low
) Near-Bank
4) | Poo! Stope | Riffle Slope Ratio Sp/ | Stress -
Wl s | s | s | et
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Rafio das /| Strass
) | du® | dy® | dw | BS
1.8 1.2 1.5 | ; ‘ _
Near-Bank ] Bankfuil
Near-Bank Shear Shear _ Near-Bank
(6) |MaxDepth | Near-Bank | Stress 1o, ( | Mean Depth| Average | Stress Tue (] Ratio T/ |  gregs
dp () [ SlopeSnp [ ) | dus(®) | SlopeS /)
b Near-Bank
= 7 Velocity Gradient ( it/ sec| Stress
L /1) (NBS)
e B
5 ‘Gonverting values to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method number
ratings Ww I @ [ @ | @ {5} ®_ | ™
_Very Low N/A 1 5300 ' <020 <040 < 1.00 <080 | <050
oolow 4 NA L §221-300 ' 020-040  041-060  1.00-150 | 080105 | 050-1.00
i Moderate N/A 1 201-220 , 0.41-060 ' 061-080 | 151-1.80 | 1.06—1.14 | 1.01~1.60
High See 1.81-200 | 061-080 ' 6811060 | 1.81-2.60 & 1.15-1.19 @ 1.61-200
Very Hugh M | 150-1.80 i 086~100  101-120 | 251300 | 120160  201-240
Extreme Above i <480 ¢ »>400 0 »120 i 3306 | >160 > 2,46
Overall Near-Bank Stress (NBS) rating Low
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Magruder Branch Reference Reach Team 3

rate.

9/18/2007

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

Estimating Near-Bank Stress ( NBS )

Stream Macgruder Branch, Reach - Reach 3

Location: Reach 3

Station: 185-221 R

Stream Type: C4

Valley Type: VIII

Observers: Team 3 Date: 09/18/07
i __Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, lransverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvalure to bankﬁ.lil width (Re T W g oo e Levei |f General prediction
(3} Ratio of pool slope to average water surface slope (S p/ 8 )il Level Il General prediction
(4) Ratic of pool slope to riffie siope (S 5/ Sprdneviverineeiieeeecc Level i General prediction
{5) Ratio of near-bank maximum depth to bankfull mean depth ( duy / dpgg )------ .- Level I Detailed prediction
(6) Ratio of near-bank sheer stress to bankfull shear stress { Toy / Tokr doevvveevissinmoienicenenens Level Il Detaziled prediction
(7) Veloc:ty profiles / [sovels / Velocity gradignt............cc.coovvieenveninssiiieeie e e Level IV Validation
TR Transverse andfor central bars-short and/or discontinuous. .. ...NBS = High / Very High
(1)} |Extensive deposition (continuous, cross-channel)...............coi i e NBS = Extreme
Chute cutoifs, down-valley meander migration, converging flow..................cco oo oo e e ... NBS = Extreme
Radius of Bankfuil Near-Bank
2 Curvature | Width Wy, | Rafic R;/ Stress
@ | ram @ Wwe |_(NBS)
Near-Bank
3 Pool Slope | Average Dominant
(3) S, Slope 8 | Ratio S,/S Near-Bank Stress
4 Pool Slope | Riffle Slope | Rafio S,/
) Sg Syt St
" - { Near-Bank - " | Near-Bank
_ '5 Max Depth |Mean Depth| Ratio dn/ |*  Stress
G} | dw® | duet® o NBS
1.85 1.26 1.{7
Near-Bank Bankiull
Near-Bank , Shear : LD N Near-Bank
(6) | Max Depth Near-Bank | Stress T ( | Mean Depth| - Average | Stress Tue (| Ratio Top/ Stress
drp, (ft) | Slope Spp | i) due () | Slope s bAY | T (NBS) | -
U 2 Near-Banik
e (7 Velocity Gradient ( ft/ sec| Stress
= ) /1) NBS
& —t
Convertmg values to a Near-Bank Stress (NBS) rating
Near—Bank Stress {NBS)- Method number
ratings ! @ | @& | @ (5) (6) (L]
Very Low NIA 1 >300 <020 ! <040 < 1.00 < 0.80 <0.50
Low N/A 1 221-3.00 . 0.20-0.40 . 0.41-060 | 1.00-1.50 § 0.80-1.05 | 0.E0-1.00
1 Moderate N/A | 201-220 ' 041-060 | 0.61—080 | 1.51-1.80 “1.06-1.14 | 1.01-1.60
___Hgh See {,1.81 —-2.00 | 061-080 | 0.81-1.00 | 161-250 | 1.15~118 | 1.81-2.00
Very High {1 ; 150-1.80 | 081-1.00 | 1.01-120 | 251-3.00 | 1.20—1.60 = 2.01— 240
Extreme Above © <150 | =100 | »120 ! 308 _>180 | »240
Overall Near-Bank Stress (NBS) rating Low
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Magruder Branch Reference Reach Team 3

9/18/2007

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

rate.

: Estlmatmg Near-Bank Stress ( NBS))

Stream Macgruder Branch, Reach - Reach 3

Location: Reach 3

Station: 000-019 R Stream Type: C4 Valley Type: VI
Observers: Team 3 Date: 09/18/07
Bat Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattem, transverse bar or spiit channel/ceniral bar creating NBS........... Level 1 Reconaissance
(2) Ratio of radius of curvatuire 1o BankAull Width { Ro /W oyt Joevvve oo, Level 1| General prediction
(3) Ratio of pool slope to average water surface slops (S /S )i Level I} Generai prediction
(4) Ratio of poo slope to riffle slope (S o/ Spi ). oo oo Level ll General prediction
{(5) Ratic of near-bank maximum depth to bankfull mean depth ( dug / dpig )eeerorvereenirinienenns Level It Detailed prediction
(€) Ratio of near-bank shear stress to bankfull shear stre58 { Tay  Tuki Jeveevvevrveiiiniinns Level Il Detailed prediction
(7) Velcuc:lty profiles / 1sovels / Velocity gradient... Level IV Validation
=l Transverse and/or central bars-short andfor dlscontlnuous ....NBS = High / Very High
L (1) |Extensive depesition (continuous, cross~channel)................ . ....NBS = Extreme
L .,Ef Chute cutoffs, down-valley meander migration, converging flow.............ccocveieie e eenennns NBS = Extreme
e Radius of | Bankfull Near-Bank
@) Curvature | Width Wy | Ratic R./ | Stress
Re (ft) {it) Wit
% . Pool Siope | Average Dominant
- (3) Sp Slope § | Ratio S,/8 Near-Bank Stress
Tl : High
Near-Bank
(4) Pool Siope | Riffle Slope | Ratio S,/ Stress-
Sp Seit St NBS
Near-Bank Near-Bank |
Max Depth | Mean Depth| Ratio duw/ |  Stress-
dps, (ft) dpy¢ {ft) ok NBS
2.2 1.1 2 |
Near-Bank | Bankfull
‘| Near-Bank Shear .| Shear Near-Bank
Max Depth | Near-Bank | Stress 7., ( | Mean Depth Average | Stress Tug (| Ratiotw/ | giregs
dup (ft) |} Slope Sy | lift?) due(ft) | StopeS | . Ibit) Tok NBS
Near-Bank
Velocity Gradient ( ft / sec| Stress
Ift) {NBS)
""" Converting values to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method ' number
ratings (1) @ | & [ @ (8) {6) )
Very Low N7A >3.00 <0.20 < 0.40 <1.00 < 0.80 < 0.50
Low LGS i 2.21-3. ucm_E.‘_‘c_}‘:gg:_q.fq__ . 0.41-0.60 ! 1,00-150 | G.80-1.05 | 0.50— 1.06
Moderate N/A | 201-220 041-0.80  0.61-080 | 151180 | 1.06—1.14 | 1.01-160C
~_High See | 18(-200 @ 061-080 0.81-1060 | 1.81~-250 ® 1.15-1.19 1.61-2.00
Very High {1 { i sg;‘lnao_‘f £.81 - 1.onwf= 101-120 | 261-3.00 | 1.20~160 | 2.01-240
Extreme Above | <150 - >160  >120 | >3.00 >180 | >240
Overall Near-Bank Stress {NBS) rating High
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o alielor

. - River Assessment and Monitoring: Reference Reach , | 1%t _u_m_n_ Um< B
m Worksheet A-17. Bar sample data collection and sieve analysis form.. TA /MW HU
Q g | Point/ Side BAR-BULK MATERIALS SAMPLE DATA: Size Distribution >sm_<m_m ocmmam_,m. e ] oo
0 * . .,.‘.ﬁ.... i
= M Location: K= "3 j : _umum m »%—OA
N | e 0o e (80 oo ) s B i)
5 Catch Pan Sleve SIZE | Sieve SIZE [[|[ Sieve SIZE || Sieve SIZE || Sieve SizE | Sieve SIZE Sieve SIZE Sieve SIZE
. orBUCKET I : 2mm 4 mm 8 mm _ 16 mm 2mm 4  E4mim | 128 rim .. 256 mm »
g [l Tare weight Tare weight Tare waight Tare weight Tare weight ﬁua welght jfi Tare veight Tara weight _ Tars weight _ . _,w%._._ﬂwﬂ)_mmm
h W [Yop . WHUs (Osa Lb {qoz i lth{2e= 2L Mtu.u Q4!_ /A L e o DATA
5 Sample welghts Saimple weighls Sample weights  §{| Sampte welghts Sample waighls Sample weights || Sémpls welghty Sample weights Sainple weights A._.s.o largest particies)
: J Total | Net || Totat . Net | Total | Net || Totat [ et [f Totat | Net || Total | Net J_Total | Net | Totol | Net | Total [ Net . . .
1 15 God % at:% N A N 147 wmmu. Y P > Wi | Ne.
m ] 3 n:..w_.- 5 No.... :.f. w;mﬂ " w:_.\o.r U | I - A =] 2
©- 4. _ S | i I T— et ]
Q- ' ¢ i Ll -, Buiket +
- 8 e coonll s (IS, N i, |l materals
il § S NP 2158 weight
% L7 ; = : Bucket tare
Q.- g 2! U (R e
X [% T . S = [ wisien
(4)) e i . INECE N FE | L-ml i ‘ weight
cC i . [[Materials less |
O 12, : .
e
CRR IE
Y= L
) 14
S et E =it ] Tl L=
c % Grand total L T _ N L N L
& N = | (- = - u —— - . SAMPLE WEIGHT
mw __Sample location fotes L , Sample _onm_mlm_n... sketch | ] .
u -
| S
(®)]
©
=
. —AT2 o Copyright © 2007 Wildland Hydrology



- Magruder Branch Reference Reach Team 3 - 9/18/2007
RlverAssessment and Monitoring:” Reference Reach - Ef’“ 3 SR 15t Field Day
alteloy O

Worksheet A-18. Sednment competence calculaﬁcn form to assess bed stablluty

.Stream } Hqcvimdg,; Drmo L '- ' ' o Stream Type C '~{
| Hlocation:  [Camcla 3‘ Valley Type: &
Obserers: 7} e ‘3 o : ' Date: }-{4 - 07

- . ‘?3 "Dsb : .le_ilebed matesal g fmm) .

, &O -3 , ds\n Bar sample Dg; (mm)  _

"q-p Dmax | Largest particie irom bar sample (f) f' é@‘ * (mm) i?;,: lg‘
9 oxp'y] S | Existing bankhul water surace siope (1) S J
' 195 d Existing bankfull mean depth () N
{ < 5— Sy, Submerged specific weight of sediment b
( Seiect the appropnate equatlon and calculate critical dimens:oniess shear stress :
‘ 1" Dsu"’é& Ran \_3../7/ Use EQUATION 1: ¢* =0,0834 { Dsom:o)-umz
D . %wl Dpax/Dso! Range: 1.3-3.0 Use EQUA"noa 2 = 0.0384 (Dmax/Dso) >
. O OIS| " | Bankit Dimensicniess Shear Stress EQUATION USED: | Q Ty
V,}gb\; s Calculate bankfull mean depth required for entrainment of largest particle in bar sample ‘ ’
© ¢ @{’ N ch :) d Required bankiul m:ean-depih ™ d.= L}f;-%:
' i \‘ Check: I Stable |- Aggradlng w Degrad!ng . "‘

‘" Calculate bankfull water surfac& slopo requlred for entrammant of Iargest particle in bar

1 8 Requ:red bankfull mtersurface slope (ﬂlft) S= __.___r_ y‘;__D‘”"’
. Check:.[5 Stable. [T ngtadmg.lf Degrading .
e T RPN ) 4= T TT S PTTII T A L1 e T r———

Sed!ma nt col tanca using dimensional shear streas

Ba ikl shear stress T = yds: (Ibslﬂz)”(substitute hydraulic radits, R, with- mean depth, d )

2l | Moweatle particle size {mm} at bankful shear stress (Figure A-28)

Predicted shear siress required to initiate movement.of Dine, (Mm) (Figure A-28)

‘- ' :Predicted mean depth required to initiate movement of Dy, (M) = -yg ’(:Q—"f‘

t3 ! Predicted siope required to initiate movement'of Dj,g (mm)~ S§= Y T
- /& 52 b

\

£/ T
A74 Copyright @ 2007. Wiidland Hydrciogy \ : : .
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agruder Branch Reference Reach‘Team 3

.. River Assessment and Momtormg Reference Reach

9/18/2007
R Field Day "

. Worksheet A-19, Stabshty ratlngs for corresponding success:onal stage shlfts of
- stream types Check (v') the appropnate stablhty ratlng

Stream ﬁﬂcéguoe‘?— StreamType Cf/

|Location: R zAQcn Z

valley Type =3

Observers r'~72=:f<fM ? 7 - Date 9/-6/’7

Stream type at potentlal (C-»E)

(Fb—’B) (G—*BJ (F‘—’Be) (F—C), (D-C)
(E—C) r' Mcdemteiy unstable
{G—F), (F=D), (C—F) [~ Unstable

(C—D), (B—G), (D—G), cc—:g) (E—G)

X Highly unstable
G ez

A78

_Sesma 2o 9

Copyright © 2007 Wildiand Hydrology:
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Magruder Branch Reference Reach Team 3 9/18/2007

Worksheet 5-10. Summary form of annual streambank erosion estimates for various study reaches. P) 16

Stream: Macgruder Branch, Reach - Reach3 Location: Reach 3
Graph Used: _ TotalBankLength (f): 242 Date: 9/18/2007

Observers: Team 3 Valley Type: VIl Stream Type: C4
oG ) SRR [ ] ) ] o (e o e ) e e e e e TR ch P 1 | ) o
Station (ft) BEHI rating |NBS rating |Bank Length of |{Study bank|Erosion Erosion
(Worksheet |(Worksheet |erosion bark (ff) [height (ft) }subtotal Rate

5-8) 5-9) rate [(4)x(5)x(6)]_H{tons/yrift)
(adjective) {{adjective) |(Figure 5- (fttyr) {[(7Y27] =
38 or 5-39) 1.3/(5)}

594 | a5

W
B

1. 000-019R :I‘\'d'b.c‘l'érdté‘_ I

. 019-042R Moderate | Very High '12'7,78‘-‘23.5".

e Gt ot

4. 045-058 L High Low 0.3965035 13

5. 051-080R | High | Moderate | 0.501949 | 29 0.06

5. 088-083 L High Low . 3.29808 25 0.04

7. 080-104R | Low | Moderate | 0:0794118 | oot

8 093-111L Moderate Moderate 0.3 0.03

9. 1181471 | Moderate. | Extreme { 6 0.78 - -

10.147-157L | High | 'High | 0.599

11, 157977 |, Moderate || Moderate: | 0:3015 | 004

High | Low 0.4005 0.05

. 161 -185R

| 0.0409091 | a8 | 3 0.01

: ﬁ..._M'od.era.te.

14. 185-221 R Low Low 0.021 36 25 000 |

Total
Sum erosion subtotais in Column (7) for each BEHI/NBS combination| erosion
(fehyr)
Total
Convert erosion in ft*/yr to yds*yr {divide Totai erosion (ftyr) by 27} efosjoﬂ
{yds’fyr)

Convert erosion in yds®/yr to tons/yr {multiply Total erosion (yds®yr) e:::;: fi

by 1.3} (tonslyr)

Calculate erosion per unit length of channe! {divide Total erosion e::s‘::n

(tonsfyr} by totai length of stream ({t) sasrveyed}r . (tonsiyrift)

Copyright © 2006 Wildland Hydrology WARSSS page 5-81



Magruder Branch Reference Reach Team 3 - 9/18/_2007_ |

River Assessment and Monitoring: Impaired Reach S0 caeeee Day
- Worksheet B-1. Level Il stream classification form. - - ‘ '

Basin: o K Drainage Area: acres ] ] , & mi
Location: R -2 ' '
[Twp.&Rge: =~ . : Sec.&Qtr.: . -
Cross-Section Monuments (Lat./Long.); ' : : Date:q {'\?l{)"f :
- observers: “Teady D ' i . ~ 7 ValleyType: & |
Bankfull WIDTH (W) R
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. : 9~ O ft
Bankfull DEPTH (dy,) : e
Mean DEPTH of the stream channel cross-section, at bankdull stage elevaﬂcn. ina | ) ’75 :
riffle section (dyr = A/ W), E ' - ft
Bankfufl X-Section AREA (A,)
AREA of the stream channel cross-section, at banifull stage elevatmn in a rifile ‘ I
section. Bq'q 3 e
Wldtthepth Ratio (ka[i dhkg) #1 s
Bankjuil W!DTH divided by bankful mean DEPTH., in a riffle section. * L’B fe/ft
Maximum DEPTH (dyy) .
Maximum depth of the bankfull channei cross-section, or distance betweenthe |- 2 ' 5? -
bankfull stage and Thalweg elevations, in a riffle section. SE ft
WIDTH of Flood-Prone Area (Wy,,) ‘
Twice maximum DEPTH, or (2 X dyyq) = the stagefelevation at which flood-prone area ‘ bq 3
WIDTH is determined in a riffle section. ! ft
_ {Entrenchment Ratio (ER)
~ | The ratio of flood-prone area W!DTH divided by bankfull channel WIDTH (Wy,./ Ww) 9 ‘_L| Y]
{riffte section), ‘ - ey
: Channet Matenals (Particle: Size Index')f Dg - o0 e -
The Dgy-particle size |ndex represents the mesn.diameter of channel materials, as
' sampled from the channel su-face. between me bankfuli stage and Thalweg -
- "ieiwations . - A
Water Surface SLOPE (S)
~ [Channel slope = “rise over run'* for a reach appmmnateiy 20-30 bankfull clﬂnnel b .
 |widths.in.length, with the “rifieto-rifie! water surface slope representing the gradient. g
atbankﬁ.ﬂlstage o . o
Channiel SINUOSITY (k) o
Sinuosity:is-ah index of channe! pattern; determined from:a-ratio of-stream length USRS 1
divided by valley length (SL/ VL}; or esnmamd from a ratio uf valley slope di\aded by I4 a b .
channet slope (VS / S). R
1 Reference: WARSSS, I ,
4 Figure 2-14;page 2-23 "' |, I

Copyright ® 2007 Wildland Hydrology BSs



Magruder Branch Reference Reach Team 3

River Name: Macgruder Branch

Reach Name: Reach 3 <-- =5 mot—a-Reference—Reach

Drainage Area: 1.8 sq mi

State: - - Maryland.
County: Montgomery
Latitude: 0
Longitude: 0

Survey Date: 09/18/2007

Classification Data

valley Type:

valley Slope:

Number of Channels:
width:

Mean Depth:
Flood-Prone width:
Channel Materials D50:
wWater Surface Slope:
Sinuosity:

Discharge:

velocity:

Cross Sectional Area:
Entrenchment Ratio:
width to Depth Ratio:
Rosgen Stream Classification:

Type VIII.

0.0115
Single
20
1.75
169.3
31.33 m
0.0091
1.26

ft/ft
ft
ft
ft

ft/ft

& cfs
iZZSIQ fps
634 93 sq Tt

8.47

11.43 -

c4

9/18/2007

“Team 3
9 fteslor



Magruder Branch Reference Reach Team 3 9/18/2007

River Assessment and Monitoring: Reference Reach TEAM S . "~ 1*Field Day
Worksheet A-2. River reach summary data. - . {!&{07 . o
Steam: TR R NS D _Location: L2 A S '
_Observers: --‘—AM ‘Date: P/ 2977 Valley Type: TT7 117 Siream 1- Z
ba : ; River Reach Summary s o A- : &n" ,. ,sﬁ
_i [Riffie Width (W) Z2 it |Riffle Area Ay} 3;/, 53 in?
_’ _M a s o wyouwwwu—mu-nu“mu—- X T ST DM 0 2 8 e vt ™ 4 SOOF 4 = e
Y Pool Width Wa) |4/, 22 it [Pool Ared (Auy) 28. 8
i E’ Msan F'nol Depttheaﬂ Rlﬂ'le tiw..l I Y‘...-".-m,. = ' n : =
5 Hoept i e Pool WidtvRiffie Width | 72-W:a PoclAraalRlMeArEf e gz_lw _
= fiMax Rifte DEpth (cus) lz.a?!n |Max Poot Degth (dump) 13 3Zir. . |Max Riffie DeptMean Rifle Depth |/ 2H 1.
B P €T AR AL STV RS ¥ P ry qm 4*?“‘ ,wm g
Em Max Pool DepthMean Riffl Depm ;,',? “ - 2re ‘%&\ %ntwam == ;a //t-/
(1]

48 3 1A

Slresmﬂow Estmsted Discharge ai Banktul Stage {Qyup) j v ZS‘ icfs Drainage Area } =3 lrnl2

ﬁStreamﬂw Estlmated Mean Velocnty at Bankfull Stage (Ui ] He S e Esﬁmaﬁon Me'mod = [ma-,a\) ‘F‘W: ,-.‘AJ&5$)

:
]
:
!
3.
{t

7 N e NN e e O] T SR A = =
S N A NI = WA w‘fwf}mﬁnima‘?l"ow r'r.g!vmm :3;*»‘53”: err""tlnx-:\!] )

lies 16511681 [Meander Lengih Rato (LmiWa g_zsg saﬁyﬁ '
g'scjik [Radius of Curvature/Rifle w.dm (Rcfw.,..,) 1.6SV-7 L7275 ﬁ
] i in |Meander Width Ratio (wg,.m,.,) 1z =] ﬁ
Hndlwdua! Paol Length Zﬁ; Siof '3? ?{‘ft [Poot LengiiRifie Width Lo/l qf . c?gf:]
:.Poo!to Pnol Spacxng ;;:5 z | ,{7 5;: aﬁ |Pooito Puoi Spacmngiffle Width . Z. 2/ ,/_?3 Iz-
i|Riffie Length 2507, @'ﬂg‘?@ift IRifﬂe LengthvRifle Width _ / 57 .a zgf 9’ qgﬂ
-Lv ?lley ggpe (v8) o, @//{ ifb’ft lAverage Water Surface Siopa (S) &, 007'/ it |Sinuosity (vSiS) iv zgs .
f’ |stream Length (SL) | 2er2. It |valley Langth (Vi) | )92 In Isinuosity (SLVL) Loy
?{ Low Bank Heignt  stariz, 7511 starti2, /7 It Bank-Height Ratio (BHR) _ start
o (LBH). - end,z % £t end!/. 7@5 (LBHIMax Ritfie De th) end
; S EheatSlopes: . ‘Mean. . Mift:! Max. T BB BT R T
2||RifeSiove (50 ks ol i0e /i v R:ﬂIa SlnpefA\.-"aue Water Surface Siope (57 5) Q /;/é!/{ ?124‘_
2 e - doaid
a LE.”'." S'°P“§ﬂm) b, op b o/ b-c!,.r;ﬂfﬂ Run SlopelAveraga Water Surface Slupe (Sm,,,r 8) R /Z;KL /Lﬂ'
e S, j mm !Pool SIopeIAverage Water Surface Slope (S,/ S)
.5 - = z Ry
§ = "L p,a::ﬂ ow to a2l Gikde SlopelAverage Water Surl'ace Slope (5,7 5) -
-
: Runuepm(dm) IT»%{ZZ? z62n |RunnRrrneoepm(m..,,) ;
: Ooaoemrd.) ' ; 'c» 3‘.,5541 Poolnepwuunﬂmncpm(d,m.,)
L_ Glmnepm(d,) iu, 1.2 Tzkn Guaeoapmneannnepm(d,m..,} Sk
t”m‘.e o ‘ SRS
R =4 _, > vm N-65 |Fo74 -i_ml.
%*55"4 i"'@‘ d‘r‘ : : .m—ms
1“‘ 3 y LWV RAE . « - ‘ - 4 . - ' . .‘ - .‘u-- - AN AL . - MLV LA PO .‘L,lt.!;“nu:
.7 A DV AEA DI
%) Y P ZETTI RO i vv-:.a.;.---u-- P AT TR TRV ) 4 S R AR B A TS e srtas ot e |
LTS 0 | '/ "o Wow 2 87Y79.97 18RS | L
a Min, mmmmdm:mmemomwtwunemw whim-'enma!duplupwtnfpod :
it Compaosite sampie of rifles and poois within the designated reach. . R
¢ Active bad of & i, )

o Height of roughnasse faature abova bad,

A8 Copyright © 2007 Wildland Hydrology
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Magruder Branch Reference Reach Team 3 9/18/2007

River Name: Macgruder Branch “TEAm 3
Reach Name: Reach 3 aliefor
Stream Type valley Type DSO(mm) val slope BKF Q(cfs) DA(sq m1)
c4 VIII 31.33 0.0115 8 22¢ 1.8

" Dimension Summary

Database based »on the following Cross Sections:

variable Min Avg Max
Floodprone width (ft) 169.3 169.3 169.4
Riffle Area (sq ft) 34.93 34.93 34.93
Max Riffle bDepth (ft) 1.88 2.07 2.24
Mean Riffle Depth (ft) 1.75 1.75 1.75
Riffle width (ft) 20 20 20
Pool Area (S5q ft) 28.8 28.8 28.8
Max Pool Depth (ft) 2.86 3.32 3.83
Mean Pool Depth (ft) 2.01 2.01 2.01
Pool width (ft) 14.32 14.32 14 .32
Run Arez (Sag 1) ' 34.73 34,73 34,7
viax Run Depth (Ft 2.29 2.46 2.62
Mean Run Depth (ft) 1.76 1.76 1.76
Run width (ft) . 19.7 19.7 19.7
Glide Area (Sg ft) 32.79 32.79 32.79
Max Glide Depth (ft) . 1.82 2.25 2.46
Mean Glide Depth (ft) 1.42 1.42 1.42
Glide width (ft) - 23.14 23.14 23.14

Pattern summary

Variable . - LoMiAnT Avg Max

sinwosity } 126 .
. Meander wavelength (ft) 165 Fliee.S 168
Radius of Curvature (ft) 33 or ¥4 35

Belt width (ft) . 0 .. 46 0
Profile Summary |

Data Based on the following:

variable Min Avg Max

S riffle (ft/ft) 0.01056 0.08072 0.14497
S pool (fr/ft) 0.0003 0.00153 0.00419
S run (ft/ft) 0.0012 0.01024 0.03048
S glide (ft/ft) 0.00088 0.0016 0.00219
P - P (fr) : : 38.64 46.2 51.81
Pool length (ft) 20.13 29.01 38.95
Riffle length (ft) 3.03 33.48 89.82
Dmax riffle (ft) 1.88 2.07 2.24
Dmax pool (ft) 2.86 3.32 3.83
Dmax run (ft) 2.29 2.46 2.62
Dmax glide (ft) 1.82 2.25 2.46
Low bank ht (ft) 2.48 2.72 2.95
Bankfull slope (ft/ft) : 0.0091



bqgruder Branch Reference Reach Team 3

Min Avg
D1scharge (cfs) 213 )
velocity (fps) L &S @
Hyd Radius (ft) 1.65 1.65

9/1 8/2007



Magruder Branch Reference Reach Team;3, - - 9/18/2007

River Assessment and Monitoring: Reference Reach ' m 3 1* Field Day

9 / talo7
Worksheet A-3. Bankfull veloc:ty and discharge estimates.

. Bankfull VELOCITY/D]SCHARGE Estlmates

Macbuder  Jwaw[ 23
q L{ &;‘01 Stream Type 7 C L-] | ValleyType I 3’ .
Teamnm > _ | _Hue ]_.'_[‘_.,1_____.._..!__

_ INPUT VARIABLES " OUTPUT VARIABLES
: & Apr -?
:%Lankfull Cross-sectwn AREA @l’b l+ ﬂ saRy Bankfull Mean DEPTH | 1, ’7 6
: [~ Wetted PERIMETER |
Banktull WIDTH 7 Wiar ) | e i _ !;[5‘5
Dia. | = ‘
D34, @ Riffle y Lm';)\{a oy | D84 mm/304.8 = 10, \561 :
‘ S Il HydraulicRADIUS | R |
Bankfull SLOPE 0 Oqu {Ft/Fty Y Apt/ Wi : } ‘7"}5 (Ft)
. . g | Relative Roughness :
Gravitational Acceleration X 69. A erseety O 52, 5. 5
: . : = DA Shear Velocity il u
Drainage AREA | ] (SaMi) A ey ] 0. }Q (Ft/ Sec)
ESTMATICN METHCCS ankfull VILOCTRE: | D
1. Friction p - | o
Relat u=[283+586Log{ R/ D84 } Jur
rucoy ey " | (rfosdle |64y | mimelagsd o |y
2. Roughness Coefficient: ) Manning's 'n' from friction factor / relative 4 ' i ) 4
‘|roughness. u= 1.4395*R“*s?’fn n= B 5 5 7 3@ CFS
:f' 2. Roughness Coefficient: u=l1. 4895* Rm *“Sm!n ) CFS’
| ) Manaing's 'n’ from Jarrett (USGS ): 1 =0398%R ' =|
.| { Note: This equasian is for appitations invelving steep, step-poal, mghbmdﬁyra-mm cﬁiblt-
| boider-dominated soream systems; i.¢., for stresm types Al, A2, A3, Bi, BZ,B:LCZ msa

2, Rougtiness Coefficient: - T w=1.480%% R‘“*s“’:n
c) Msenieg's 'n' from Stream Type =

3. Other Methods, i Hydrauilc Geometry (Hey, Darcy- Weish Clmzyc,:h.) -
ARy —wpsRA b

3. Other MM e Hydrnllr.Gu-«ry (l!:y Darq-quhnk. Cllny C. cc.j

w-“ uations: - a) Regioual Curves 7 - i
] l::lyufnqh:odﬁrlnld)illnhchu%--- “‘Rdm“ﬁ% | Feisec ﬁi 32 crs

;‘G.ConﬂnmtyEqullim: W USGSGageDatn  m=Q/A H Ems«:ﬁ S

Q-:)om for using the D34 term in the rmﬂve mnzhnm nhﬂon (R/DE4), when using esti
sand-hed channels: mcnsumtﬁx: "protrusion beight" (hy) of sand

protrusion beights' (h;
s{iiute.an gverage hou]o:r profrusion hclpu (hyg, in fot} for i

NE Piedrmont Q= 2bicks , W= 103y g
Copyright.© 2007 Wiidland Hydrology ~ A9
Mo Piedsment Q= N3 oSy A= 3.4 Ss
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Magruder Branch Reference Reach Team 3 9/18/2007

River Assessment and Monitoring: Reference Reach ‘#/E:A m3. -~ 1% Field Day

b. Flow Regime aligloy

[

Worksheet A-5. Flow Regime variables that influence channel characteristics,
sediment regime and biological mterpretattons

Date: 4| c?! 07

General Category.. P = SR
5'*‘ Ephemerai strearn channels ﬁows only in response to prec:pltation Oﬂen used in conjuncuon

E with intermittent. Bt
's - | Subterranean stream channel. fiows parallel to and near the surface for various sedsons - a sub- |- |
surface flow that follows the stream bed.
intermittent stream channel: one that fiows only seasonaily or sporadically. Surface sources
i involve springs, snowmelt, artificial controls, stc. Often this term is associated with flows that
___?aprear 3long vanous ‘ccations of a reach then run subterranean.
2 : “arennial stream cnannels: . surface water cersists yesriong.
] Spec:ﬁc Category
1 ' Seasonal variation in streamfiow dcmmated primarily by snowrneit runoff.
‘ 2 Seasonal variation in streamflow dominated primarily by stormflow runoff.
3 Uniform stage and aeeo.c;aiéii streamﬂew dué to-spring-fed condition, backWatef, ete. I
| 4. | Streamflow regulaied'h?gl‘acial‘nielit';'. Wt
5 Ice flows/ice torrents from ice dam breaches.

6 Altemating ﬂawmadewatari-dueim:tmai ;-inﬂuenae.

‘7 Regulated streamﬂuw due to dwers:ons dam reiease dewatenng, etc.

Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow response {o.precipitation events.

9 | Rain-on-snow generated runoff.

Copyright © 2007 Wildland Hydrology A7



Magruder Branch Reference Reach Team 3
River Assessment and Mopitoring: Reference Reach _{—E‘W\s '

q lusl_o7

. ¢. Stream Size and Order

WOrksheet A-G Stream SIzelorder categones for stratlﬁcatlon by stream type.

Stream: Ma 6 }’u,é),@r

Location: ﬂ 3

Observers: R{/\)\, )WHQ
gl

|Date:

Stream Size Category and Order = _

57 22.8 - 30.5

S8 | 305-45 | 100
s9 | ' 46-76 150 — 250: 1=
S-10 76 — 107 250 — 350 C
511, 107-150 | 350-8pg |- E1 -
s12 | 1s0-305 | seo-tpoo | 3
$13 |- »305 | >100b il ]

S Streami:Order s

Add categories in parenthesis for specific stream order of

. |of 8.1 meters: (20 feet) would be indexed as: $-4(3).

reach. For example a third order stream with a bankfull width |

A18 Copyright © 2007 Wildland Hydrology:

9/18/2007
1% Field Day



Magrudar. Bransh.Refersnce Regch Team 3 e oy
' ' a{ f@:[ o7 '

d. Meander Patterns

Worksheet A-7. Meander pattern relations used for interpretations for river stability.

T

- . Stream: N\ﬁ‘ggﬁué&f
Observers:L;:m\ =
P

List ALL CATEGORIES that APPLY <

NED MEANDER sbbioELsg

Sy

ED MEANDER SCROLLS
TR e s

—

e
8 IRREGULAR MEANDERS with oxbaws
d gxhuw cutoffs

A O ‘ A A e S T e e e e gt

AT

i
i)

Copyright © 2007 Wildland Hydrology A19
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Ma rrysggsrm Q]tr%%h Reference Reach Team 3 . 1s&/e|§@007

onitoring: Reference Reach = m 3

qf i&lo7
Depositional Patterns

Worksheet A-8. Depositional patiemns used for stability assessment interpretations.

- Straearn:

= - - =

Observers:

List ALL CATEGORIES that APPLY <=

|

B6 Ila;in ‘Channel Brancin with Numerous MID-
= CHANNEL BARS and Islands

= SIDE BARS

T A T e ] i

A20 Copyright ® 2007 Wiidiand Hydrology

y



P (1 (T 77 7| Large, somewhat continuous debris "dams,” extensivein naturé and -

Magruder Branch Reference Reach Team 3 9/18/2007

 River Assessment and Monitoring: Reference Reach l=am 3 . 1* Field Day

‘?/(6[07

-f. Channel Blockages

Worksheet A-9. Various categories of in-channel debris, dams and/of channel
b|ockages used to evaluate channel stability.

: 1 MiChannel; Blockages '"_ S
Stream; Location: 2 ~
Observers; Date

to nﬂusnces on the exlstlng flow regl

L3

D1 None Minor amounts of small, fioatable material. ‘ ‘ I

Debris consists of small, easity‘moved, floatable material, e.g., leaves, E’/

S ! neecies, small limbs and twigs.

+Increasing frequency of small- io medium-sized material, such as large
o3 Moderate limbs, branches and smafl logs, that when accumulated, affect 10% or less -
of the active channel cross-section area.

_ Significant build-up of medium- to large-sized materials, e.g., large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10—-30% of the o
: ' active channe! cross-seciion area, '

) Debris "dams” of predominantly larger materials, e.g., branches, logs and
D5. Exdensive trees, occupying 30-50% of the active channel cmss-sect;on area, often =
extending across the width of the active channel. )

occupying over 50% of the active channel cross-section area. Such. - r '
accumulations may divert water into the flood-prone areas and form fish )
" migration barriers, even when flows are at iess than bankful.

‘D6  DCominating:

| o7 Beaver dams:, - An infrequent number of dams spaced such that normal streamifiow and. r
_ Few - expected channel conditions exist in the reaches-between dams. =
Beaver.dams: | Feduency.of dams.is such that backwater.conditions:exiet for channel. -
D8 Frequent " | reaches between structures where streamflow-velocities are reduced and [
req " channel dimensions or conditions are influenced. :
Beaver dams: Numercus abandoned dams, many of wht'eh have filled with sediment apdfor
b9 Abandoned " | breached, initiating. a serles of channe! adjustments, such as bank erosion, i
- iatera) migration, avulsion, aggradation and-degradation. '
Structures; facilities or materials related to.land uses or development located
Human within the flood-prone ares, such as diversions or low-head dams, controiied
D10 by-pass channels, velocity control structures and varicus transportation I=

infiuences encroachments that have an influence onp the existing flow regime, such that
significant channel adjustments occur.

- Copyright © 2007 Wildlznd Hydrology A24



-Magruder Branch Reference Reach Team 3

Rlver Assessment and Momtonng Reference Reach

lepm 3
GlaioT

9/1 8/2007
1% Field Day

d. Degree of Channel II'ICISIOI'I (Bank -Height Ratio) (contmued)

Worksheet A-10. Re[atlonshlp of Bank—Height Ratio (BHR) ranges fo correspondlng

stream -stab:hty ratmgs to determme degree of channel incision.

s - =

o]
UJ
[
pe |
~
@,
[(=]
=
O

Low Bank Height: _ _ '
Max Bankfull Depth: | 73

Degree of Channel Incision Stability Rating =~

Degree of Channel Incision

1.9

1.3

1.7

1.6

1.5

1.4

nﬂ/

Bank-Height Ratio (BHKR)

A3 1=

1.2 =

19 4=

:'St'able .. Slightlyincised = Moderately incised
Stability rating

Deeply incised

A24

Copyright © 2007 Wildland Hydrology.
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-—--Magruder-Branch-Reference-Reach Team-3-——-——-———-—- 9/18/2007 -

River Name: Macgruder Branch l&am 3
Reach Name: Reach 3 9 lielo
Survey Date: 09/19/2007

Upper Bank

Landform STope:

Mass wasting: ,. .
Debris Jam Potential:
Vegetative Protection:

VIGYWN

Lower Bank

Channel Capacity:
Bank Rock Content:
Obstructions to Flow:
Cutting:

Deposition:

o0 N B by

Channel Bottom

Rock angularity:
Brightness:

Consolidation of Particles:
Bottom Size Distribution:
Scouring and Deposition:
Aquatic Vegetation:

Boouiug

Channel Stability Evaluation
: : e A
Sediment supply: NM=dec -
Stream Bed Stability: P@jvﬂﬂ*fj

W/D Condition: MNe¢wat

Stream Type: &~ Cc4
Rating - 60

Condition - Good



9/18/2007

Magruder Branch Reference Reach Team 3 . "Field Day

ssessment and Monitoring: Reference Reach - . _ 1
i. Width/Depth Ratio State (Continued) 916y

Worksheet A-12. Width/depth ratio state stabilty rating.

|[Existing Width/DepthvRatio: [, ;- ::j = |Ratio of existing wid to reference wid: | /

Reference Width/Depth Ratio: A3

i R oy g Z.i__

~Width/Depth Ratio State Stability Rating <=

Width/Depth Ratio Stability Ratings

]

g

£ 1a

[

g .

£39 15

HE

gy

T , .
5 B

S 1z :

. Only use "Decrease relative to

s reference wid ratio™ for incising

3% 1 - channels (bank-height ratio >1) —
=3 : ' {Worksheet A-10)

33 /

g 303 —— =

23 : _ :

u ¥ - .

S E 0.6 — - .

23 St . .
:' % 0.4

Iz

g€ 1

=8 02— r— :

41 .| Stable Moderately unstable Unstable Highly unstable

' Stability rating
Copyright © 2007 Wildland Hydrology - A27



‘Magruder Branch Reference Reach Team 3 9/18/2007

River Assessment and Monitoring: ‘Reference Reach =~ =~ - o 1% Fleld Day
- j+ -Degree of Channel Confinement (Meander Wldth Ratio (MWR)) TEAm 3
(Contmued) . ‘ o S ll@/o"] )

Worksheet A-13. Degree of conﬁnement stablhty ratlngs based on- meander width ratio
divided by reference meander w1dth ratio.

B | Degree of Confinet

Existing-Meander Width Ratio (MWR): S . Ratio of MWR to MWRref: /
Reference Meander Width Ratio (MWR ) {-;'2- g

Degree of Confinement Stability Rating ="

Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition ( MWR,)
0.0 L//"—"
o1 ; / < 0.40
2.2 : ‘ :
. 0.10-0.29
@ 0.3 ==
% 0.4 ' '
* s
= [/
- 05
2 s+t
= : / 0.30-0.79
0.8
0.80 -1.00
- 0.9
it Unconfined Modemuly Confined” Confined Sevefaly- Confined
Degree of confinement

. Copyright® 2007 Wildland Hydrology. A28



agruder Branch Reference Reach Team 3 S 9/18/2007

: er Assessment and Monltonng Reference Reach co . = 1 Field Day

' Worksheet A-20. Lateral stability predlctlon summary

B Cometn : Suearﬁ Type: C_ H
' ' _ValeyType: &
__Dae: G I'Yf 2"07 V[ 220) |

' Location:
Observers:

“IModerately. | ]
- unstable [T EEEES.

4 Wid ratio state <12 12-14 14-16 | >16

(Worksheet A-12) Q\\ '
2) {4) {6) (8)

. Depositional pattern | @.52 1 BB' BS, B6,B7 ‘ 3
{(Worksheet A-8) ' g

) : (1 . 2 {3) (4))

- M2, M5, MB,
~ Meander pattern W{- M3,/ Mﬁﬁ “'8
" (Worksheet A-7 - \

) ' ()

) MVH, WEx, [H/H, HEx, Ex/M,
LAVL, LA, LM, ML@ MWH, " ,

{(Worksheet A-16) ] ' VHMVL, EXML | VHWVH, EXEX
@) . 4 - (8) . {8}

Degree of
confinement {MWR / 08— 1.0 0.3-079 7 0.1-029 <01 :
MWR) (Worksheet A- _ 1 _ .| W 1
3 : -_ 3 U @ 3) (4]

) Overail lltnml smhlllly
. category (m totaf: polms
:,andcheckmbllityrgﬂng '

-l et J
wastde

A80 Copyright © 2007 Wildiand Hydrology
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Worksheet A-21.- Vertical stab:llty pred;ct:on for excess deposmonlaggradatxon

" Stream Type:

Valley Type

_C."i

L Na depoettion s

Trend towar&.

Sufficient depth | .. . Cannot move Dy _ Cannot mave Dys o i
Sediment and/or slope to :'::/Tf;e‘:t depth of bed material 1 bed material and/orf -
1 competence | transport largest | o pe- and/or Dygo Of | Diyog of bar or sub- |-
(Worksheet A-18) | size available ncompetent bar materiai pavement size
' @ ) 4) (6) @]
,  Sufficient * Trend toward g:;”:ﬁ’g:rm? acs over.
o capacity to insufficient s Cokohe il :
Sediment capacity ) sediment vieid of{ sediment yield for
2 | transport annual | sediment
(POWERSED) load capacity bedload and/or | bedioad and/or
) suspended suspended )
12 {4} {6} (8|
. Nid ratio swate f_?IEO -1.2 12-14 1.4-186 >1.8 —
| WorksheetA-12) | e b L.—-
{2) (4) (6) {8)
Current strearn-
type at potential .
Stream succession | or does not (C—High wid C),
. (E—C) (B—High wid B), ({C—-D), (F—D) .
4 states (Worksheet A-¢ indicate . (C—F) .
19 ) depositian/ . . & o
| _gradation | m m o —iw s eaMw |
- & {2) {8} {6) {8)

- Depasitional
-8 patlsams (Worksheet

Vertical:stablilty for
_axcess-deposition/
- aggradation:(use totat
peints:and.checi:stabifityf
rating)-. - -

‘No deposition |-

10—~ 14

- Aggradation

>30
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Magruder Branch Reference Reach Team 3
_River Assessment and Monitoring: Reference Reach --

} ‘Worksheet A-22. Vertical ‘stability prediction for channel incisionlde.gradatioﬁ.- e

P B8 Team 3

Stream: (ﬁ%{'d’l\v" firq wag, b Stream Type: . ?Qﬁ T
jLocation: _ Valley Type: VilL. '
Observers: "r'p-v’hq < Date:: (1-1{ g~ 26’0 7
nf.iforﬁca] stablllty ”"“'Vemwlstability wtegones for; channeuncis!omwegmdauon M 1o f
. Trend to move L S
. - Does not : Particles much .
Sediment " indicate excass ibarga;fs;efotrh:n E}qm:;bed larger than Dy, ;
competence " competence D"” f bed ov ‘ofbed moved | '
(Worksheat A-18) 54 O L
(2) 4 {6) (8)
_ ] Excess energy
Doas not Stight e'xcess sufficient to Excess energy .
: o . energy: up to 5 transporting more :
Sediment capacity | indicale excess | o, ncreage | IMreASe I0BAUP | yon sog of \$/
POWERSED  capacily 0 S0%.
(. ) above reference | - " annual load .
2) @ (6) (8)
Zegree 5T cnannei Wertn b o44i_ -1 31130 >z
‘neision (BHR) ; ’ ' y
Worksinet A-10)  F-ooomemoom oo e e oo '
{2) 4) {6) {8)
B If BHR > 1.1 # BHR > 1.1 /’\ ,
Stream succession e on and stream {ype | and stream type | (B—G), (C—G), . ‘
- states Morksheets i degradation has wid has wid less . (E—VG}. (D‘—’G)f
Atsandate) | o | votweens—t0 | tans | - | {)
2) {4) {6) (8) ~
. Confinement {(MWR . [ T
‘ .80 - =Q. 0.10-0.2
5 | MWR.) 0.80-1.00 0.30-0.79 9 <0.10 /
orksheet A13)  fo-eerermorrren e feueeeanees ettt |
w ’ M @ @ @l
Vertical stabilityfor | .- it | L e }
chanpef inclsiowy - |: .. - . 3/ = : i ‘
et m-, sotat F No_t-.includﬁ‘ : SIIghtIy incised incised radi
degradation{usetotal § " oo | : . fotige: Z
_pointsandcheck [ 9= | 12-8 o [9-g7 &,
stabllity rating) ek S VR Coe
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River Assessment and Monitoring: Reference Reach - -, 1*Field Day
WorksheetA-23 Channel enlargement prediction. summary g 3 al el o7
Stream: AAmzupera BRANCH - Stream Type: <4
Location: "REAer) 2 7 ' Valley Type: /5%

Observers: TE%M '.-'.?— : : : Date: . A~ 9’ - ),00 7
f nt |71 Channel enfargement prediction catagories 7 - BT
Strearn fype at _
ST potential, (C—E), (C—D, (B2G),
uccessionai sw@ge | (r,,g), (G-B), (E—C) (G—F), (F-D) | (D—G), (C—G),
1 shift (Worksheet A- (F—By), (F-C), . (E-G), (C—F) 8
19) _ 0O-c) - | . o ‘
N (2) 4 {6) {8
Lateral stability Stable Mssgﬁﬂy Unstable Highly unstable | -
2 Worksheet A-20) ‘ i
2) 4) i) '8) J
lerdcac sweiiiy ) E F— i i o
© 3 axcess ssQOSiuonl o Lgpssimon . ﬁeposition' . ZX ss deﬂosmon Aggradation _
aggradation . ] %
- (Workstieet A<21) (2) _ (4) {6) )
Vertical stabiiity Not inci . - N .
47. incision/ degradation Not incised ‘ §|:ghtly incised Modsrately incised Degradation é
{Worksheet A-22) i I RIS SN S
() (4| : (6} (8)

Catgorypointrangs. i

._Ghannoi anlavgement - N I S X, Moderate.
prediction (use.total -~ |.. Noincrease | Slightiincresse:! - increase | Exhnswe 1 iacreage |
' polnhlnd'chackltiblmy S gt Rt L 0 TR AR 3 S BT PR L S i
”fflﬂﬂui R : =l r' p(a 1 IT -
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River Assessment and Monitoring: Reference Reach Field Day
9 lralo7

Worksheet A-24, Overall sedlment supply ratmg determined frcm lndlvidual stablllty
rating categories.

Stream: VacqrobER BRANCH _ Stream Type: €M

|Location:. RFEAH = 3 Valley Type: MTIC
Observers:~ TEAM=Z - = - * . Date: - 4 ha /ot
Stable 1
, Lateral stability Mod. unstabie 2 1
(Worksheet A-20) Unstabie 3 _
' Highly unstable 4
Vertical stability No deposition 1 h
, @xcess deposition/ Mcd. deopcsition 2 D
" aggradation Zxc2ss jescsitic 3 T
'V‘NCf‘KShEE"Z R © 1 Aggradaticn )
Vertical stabiiity | Not incised 1
3 channel incision/ Slightly incised 2 3
degradation Mod. incised 3
{Worksheet A-22) Degradation 4
Channel enlargement g;:gi::;:if:ése ; - L
4 prediction (Worksheet , S
A23) Mod. mcrease 3 -
Extensive 4
- Pfankuch channel . | g;:’_d"ns:;tl:stame ; L
5. stability (Worksheet A- [ —————————__. ; | S &
) | Poor: unstable - - 4

Total Points ol O . .:'Q%

-..Catégory pointirange: *7

Overall sediment supply , " . o
' rating (use total points Low Moderate High . Very High
and check stability rating) 5 6;}0 1-15 16-20 .
A84 Copyright ® 2007 Wildland Hydrology
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