On-Site Cross-Sections and Longitudinal Profile
with Photo-documentation



Elevation

95

85
80
75
70
65

XS#1(On-Site) - Walker Run
STA. 1245

1

Bankfull Dimensions
8.8 x-section area (ft.sq.)
8.2 width (ft)
1.1 mean depth (ft)
1.6 max depth (ft)
9.3 wetted parimeter (ft)
0.9 hyd radi (ft)
7.6 width-depth ratio

Bankfull Flow
2.8 velocity (ft/s)
25.0 discharge rate (cfs)
0.51  Froude number

0 5 10 15 20 25 30 35

40 45 50 55 60 65 70 75 80
Width

Flood Dimensions
120 W flood prone area (ft)
1.5 entrenchment ratio
38 low bank height (ft)
24 low bank height ratio

Flow Resistance
0.030  Manning's roughness
0.11  D'Arcy-Weisbach fric.
-— resistance factor u/u®
- relative roughness

85

90 95 100 105 110 115

Materials
e D50 (mm)
b D84 (mm)
10 threshold grain size (mm):

Forces & Power
0.35  channel slope (%)
0.21  shear stress (Ib/sq.ft.)
0.33  shear velocity (ft/s)
0.67  unit strm power (Ib/ft/s)

Bankfull Stage
FS
elevation

Low Bank Height
FS = 82.91 elev
elevation

Flood Prone Area
width fpa)

Channel Slo|
percent slopemo 37

Flow Resistance

Manning's "n"
D'Arcy - Weisbach "f"

Note:

= 80.64 elev
80.10

120

FS Elevation Omit Notes

276
3.59
4.03
41
3.84
3.94
5.26
6.13
7.3
7.98
8.78
9.12
9.17
8.9
8.56
7.99
7.7
6.88
5.91
5.33
5.61
6.01
5.5
5.07
4.02
3.89
4.34
4.59
4.69
4.86
5.21
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Cross section #1 looking downstream




Cross Section 2

XS#2 (On-Site) - Walker Run
STA. 5755

Elevation

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Width
Bankfull Dimensions Flood Dimensions Materials
9.4 x-section area (ft.sq.) 11.2 W flood prone area (ft) - D50 (mm)
9.1 width (ft) 1.2 entrenchment ratio — D84 (mm)
1.0 mean depth (ft) 3.0 low bank height (ft) 10 threshold grain size (mm):
13 max depth (ft) 23 low bank height ratio
10.1  wetted parimeter (ft)
0.9  hyd radi (ft)
8.9 width-depth ratio
Bankfull Flow Flow Resistance Forces & Power
2.8 velocity (ft/s) 0.030 Manning's roughness 0.35  channel slope (%)
26.1  discharge rate (cfs) 0.11  D'Arcy-Weisbach fric. 0.20  shear stress (Ib/sq.ft.)
0.51  Froude number - resistance factor u/u* 0.32  shear velocity (ft/s)
relative roughness 0.62  unit strm power (Ib/ft/s)
Distance BS HI FS Elevation Omit Notes
Cross Section ft ft Bkf
reference ID | 81.2 |
instrument height

longitudinal station

Bankfull Stage
FS =78.74 elev
elevation 78.57
Low Bank Height
FS = 80.43 elev
elevation

Flood Prone Area
width fpa 11.2

Channel Slo
percent slope -:Em 0.37

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f"

REW

RTOB

Note:
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Cross Section 3

XS#3 (On-Site) - Walker Run
STA. 11716

i

65 u u i . v - r - " T - —
-0 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Width
Bankfull Dimensions Flood Dimensions Materials
8.7 x-section area (ft.sq.) 121 W flood prone area (ft) - D50 (mm)
9.7 width (ft) 1.2 entrenchment ratio - D84 (mm)
0.9 mean depth (ft) 4.0 low bank height (ft) 10 threshold grain size (mm):
14 max depth (ft) 28 low bank height ratio
10.3  wetted parimeter (ft)
08 hyd radi (ft)
10.9  width-depth ratio
Bankfull Flow Flow Resistance Forces & Power
27 velocity (ft/s) 0.030 Manning's roughness 0.37  channel siope (%)
23.4  discharge rate (cfs) 0.11 D'Arcy-Weisbach fric. 0.19  shear stress (Ib/sq.ft.)
0.52  Froude number — resistance factor u/u* 0.32  shear velocity (ft/s)
-— relative roughness 0.56  unit strm power (Ib/ft/s)
. Distance BS HI FS Elevation Omit Notes
Cross Section ft ft (ft) ft (ft) Bkf

77.06 Pond WS

reference ID 3 89.09 79.05
instrument height -1 KU B - -
longitudinal station [k bg =T .-

3(3/3|33(3

Bankfull
FS = 75.59 elev 89.09
elevation 76.55
Low Bank Height
FS = 78.17 elev
elevation LBKFL?
Flood Prone Area LEW

width fpa 121

Channel Slo
percent slope-:zmo 37

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f* -
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Cross section #3 looking downstream




Cross Section 4

XS#4 (On-Site) - Walker Run
STA. 1968.0

Elevation

0 5 10 15 20 25 30 35 40 45 50 55 60
Width
Bankfull Dimensions Flood Dimensions Materials
14.2  x-section area (ft.sq.) 13.6 W flood prone area (ft) - D50 (mm)
12.0  width (ft) 1.1 entrenchment ratio - D84 (mm)
1.2 mean depth (ft) 3.8 low bank height (ft) 12 threshold grain size (mm):
1.7 max depth (ft) 22 low bank height ratio

12.8  wetted parimeter (ft)
1.1 hyd radi (ft)
10.2  width-depth ratio

Bankfull Flow Flow Resistance Forces & Power
3:1 velocity (ft/s) 0.030  Manning's roughness 0.35  channel slope (%)
44,6  discharge rate (cfs) 0.10  D'Arcy-Weisbach fric. 0.24  shear stress (Ib/sq.ft.)
0.53  Froude number — resistance factor u/u* 0.35  shear velocity (ft/s)
- relative roughness 0.81  unit strm power (Ib/ft/s)
Distance BS HI FS  Elevaton Omit Notes
Cross Section ft) ft fit Bkf

ft
75.86
reference ID 4 R
instrument height ER:1 A F8 ---
longitudinal station I E-II A

Bankfull Stage
FS = 73.87 elev
elevation 73.85

Low Bank Height

FS =75.97 ele
elevation
Flood Prone Area
width fpa 13.6

Channel Slo|
percent slope -now

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f"

Note:
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Cross section #4 looking downstream




Cross Section 5 o

XS#5 (On-Site) - Walker Run
Station 3075.2

Elevation

25 30

Bankfull Dimensions

40 45 50
Width

Flood Dimensions

8.5 x-section area (ft.sq.)
10.4  width (ft)

0.8 mean depth (ft)

1.1 max depth (ft)

10.9  wetted parimeter (ft)
0.8  hyd radi (ft)

12.6  width-depth ratio

Bankfull Flow

W flood prone area (ft)
entrenchment ratio
low bank height (ft)
low bank height ratio

Flow Resistance

25 velocity (ft/s)
211 discharge rate (cfs)
0.50  Froude number

0.030
0.11

Materials

= D50 (mm)
D84 (mm)

threshold grain size (mm):

Forces & Power

Manning's roughness
D'Arcy-Weisbach fric.
resistance factor u/u*
relative roughness

0.35 channel slope (%)
0.17  shear stress (Ib/sq.ft.)
0.30  shear velocity (ft/s)
0.44  unit strm power (Ib/ft/s)

longitudinal station ji] 14

Bankfull Stage
FS =70.27 elev
elevation 70.09
Low Bank Height
FS =72.23 elev
elevation

Flood Prone Area
width fpa

Channel Sloj
percent slope-mos'r

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f*

Note:

12.2

Distance
ft

Elevation Omit
ft) Bkf
| 69.34 |

RTOB
72
7

| 72.23 |

.95

.23

.25
72.46
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Cross section #5 looking upstream
Cross section #5 looking downstream




Bank Erosion Cross-Sections and Longitudinal Profiles
with Photo-documentation






Elevation

BEXS#1 - Walker Run

105

100 |

95 {

85

80

Bankfull Dimensions

Flood Dimensions

40 45 50 55 60 65 70 75 80 85
Width

Materials

6.0 x-section area (ft.sq.)
8.9  width (ft)

0.7 mean depth (ft)

1.2 max depth (ft)

9.3 wetted parimeter (ft)
0.6 hyd radi (ft)

13.0  width-depth ratio

13.4 W flood prone area (ft) -

1.5  entrenchment ratio -
2.8  low bank height (ft) 16
24 low bank height ratio

D50 (mm)
D84 (mm)

threshold grain size (mm):

Bankfull Flow Flow Resistance Forces & Power
33 velocity (ft/s) 0.030 Manning's roughness 0.8 channel slope (%)
20.1  discharge rate (cfs) 0.12  D'Arcy-Weisbach fric. 0.32  shear stress (Ib/sq.ft.)
0.73  Froude number - resistance factor u/u* 0.41 shear velocity (ft/s)
- relative roughness 1.13  unit strm power (Ib/ft/s)
Distance BS HI FS Elevation Omit Notes
Cross Section fi

reference 1D 1
instrument height BRI FE - -
longitudinal station I =12 €5l ---

Bankfull Stage
FS = 88.85 elev
elevation #VALUE!
Low Bank Height
FS = 90.44 elev
elevation

Flood Prone Area
width fpa 134

Channel Slo
percent slope -1:- 1.5

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f*

Note:

88,

ft
| 9242 |
| 9245 |
| 91.36 |
| 9052 |
| 88.96 |
| 9231 ]
| 91.81 |
L]
|
M

Bkf
|
u
|
]
]
|
]
||
|
|
|
u
|
|
|
|
|
|
|
|
|
|
|
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]
|
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Longitudinal Slope Profile - IR : .

Longitudinal Profile at BEXS#1 - Walker Run

{—.—bed —¥—water srf —@—bankfull A x-section ¢ rifflecrest @ pool B run 4 glide X - + - = -

... y = -0.0082x + 89.612
[~ A D o A m——— A O A e L ;
5 MERL e Nt e. .
= "'----»-...-.....,,_
o 88 |
w

87

A
86 T T T T T T T T . 96.0~ T T Y u T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Channel Distance (ft)

slope (%) slope ratio length (ft) length ratio pool-pool spacing (ft) p-p ratio
reach 15 - 171.0 (15.3 channel widths’ — X - -
riffle = - = = — e

bridge invert (u/s

bridge invert (d/s)

gas line (above ground;

Begin Study Bank

BEXS#1

End Study Bank
HOR
TOR

100




Bank Erosion Prediction H

Stream

Rian

Cross Section

BELs ¥ 4.

- Datej

3/1% o4

— \alker

Near Bank Stress Rating

‘Mean Shear Stress

Bankfull Hydraulic
Radius (ft) R

Ob

Water Surface F'ac,ét
Slope (fU/ft) S

0.0d7

Shear Stress (lb/ft?)

0. 16

" |7 = YRS y=62.4lb/ft>

Near Bank Shear Stress

Bankfull Hydraulic Radius
(ft) R (near bank 1/3})

W3

Near Bank Water
Surface Slope (ft/ft} S

0.00W

Shear Stress (Ib/ft%)
T near bank= YRS

0.>7

Near.Bank Stress/
Mean Shear Stress
(* near bank/)

RA

Conveérsion of Numerical Indices to:
f Adjective Ratings

Near Bank.
Stress Ratifg

Near Bank Stress/Mean
Shear Stress

Very Low <0.8
Low 0.8.-1.05
Moderate 1.06 - 1.14
High 1.15-1.19
Very High 1.2-16
Extreme >1.6
........... —
Near Bank .

Stress Rating |

Stream Bank Erodibility Rating

BEH] Rating

r~—

e R e

Bank Erosion Prediction at Cross Section

A B c D
Lateral Erosion at . Length of . ey
. ) Bank Height 9 Predicted Erosion
Cross Section Bank
(feet/year) (feet) (feet) feet®
------ m——— ' 3
\ : fr
}. 78 Y. 06 1 S.07 /yr.
Circle grapizo—u's;:at'— Colorado ' Yellowstong
Column A: Use Stream Bank Erodibility Rating and N=ar Bank Stiess Rating in conjunction with
Figure 8-27 in Rosgen, 1996.
Cotumn B! Study Bank Height (Use Cross Section Plot: top of bank - toe of bank)
Column C: Input 1 foot for point erosion @ cross section
Column D: Cofumns A'B"C '

Josh:C/My Documents/Class Filss/RAM/Forms/RAM Fbrms:

,@0

Wildland Hydrology:9/00
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BEHI Variable Worksheet

Stream:  Wellker i Cross Section: Bf}XS&A— Date: 3 /(g’/(/c\ Obsarvers: , BRU , 6?5
Bank Height/Max Depth Bankfull (C) 3
Highest Bank Max Bankfull | : :
A . Bank Sketch
Height (f) H.27 +| Deptn ) 13 . AB 13,28, . bl
‘Root Depth/Bank Height (F) i
|
Study Bank . 1 .
Root Deptn ()| {,0 Height (1) 0 6 . DIE | .O. P4y g
Welghted Root Dansity (H l E
¢
Root Densit 3
o0 snsity a 570 G*F !‘ Zg 5
(%)
o ! 3
Bank Angle (1) >
Bank Angle o
(Degrees) 75 l
Waijghted Surface Protection (K)
Heightof Bank} ~ < ~ oy
Protection (") JE O ) '5 Horlzontal Distance {f)
J K
=
\
M f _",.:}Root
=) 2441 Oepth
- % '.'.-,‘:.':'
. & ¥ it Bank
:d_- "‘.')é - o e e lBanka” [T R g§ - e mEm e s e 3
g< N 2 Surface
B = Protaection
B H \
I ‘g a
=

1 g T et T Y =T . i

e ek g © o A e
e — I—— gt

b e & o e ettt 4 it e



Bank Erodibility Hazard Rating Guide

" |Bank Ma’terial,é JE
.1~ . Bedrock (Bedrock banks have very low bank erosion potential)

Bank Material Description: ~

Boulders (Ba’nks composed of boulders have low bank erosion potential)

Cobble (Subtract 10 points. If sand/gravel matrix greater than 50% of bank matefial, then do not adjust)
Gravel (Add 5-10 points depending percentage of bank material that is composed of sand)

Sand (Add 10 points)

Silt Clay (+ 0: no adjustment)

BANK MATERIAL ADWUSTMENT] 0

Stratification Comments:

Stratification

Stream Walkey R Reach REXS # Date 3./1% /aq CrewBpl, £
Bank Height (ft): Bank HeightY 1 Root Depth/ Root Bank Angle ) Surface
Bankfull Height (ft): Bankfull Ht Bank Height Density % (Degrees) Protection%
) 100-80 0-20 100-80
VERY LOW 9 | e | hoae | Hoas
Choice V: I Vi I: V. - I V:-“_, I: V: i |
Value 1.11-1.18 0.89-0.5 79-55 21-60 79-55
_ Low 7 3. 2.0-3.9
;g : : I : I:
5 ‘ ~ Value 1245 | 04903 54-30 61-80 54-30
& | MovERATE index | Taose | aosg 1 aoss | Teoss TITdoss ]
£ Choice v I Y I: v I - i I
g ) \_/ flLig ___________ 1 _gs_-g;o | 029-0.15 29415 81-80 29-15
m HIGH Lndex 60:_7.9 | 6.0-7.9 » 6.0-7.9 . 6.0-7.9 6.0-7.9
= Choice V: I V028 7 V: i V - Vg 78
S Value 21-28 | 0.14-0.05 ‘
VERY HIGH
EXTREME
Choice Vil : : :
V =value, | = index SUB-TOTAL (Sum one index from each column) 24, Y

Add 5-10 points depending on position of unstable layers in relation to bankfull stage :’ ;

) "
STRATIFICATION ADJUSTMENTI ) :

VERY LOW Low MODERATE VERY HIGH EXTREME
5-95 10-19.5 20-28.5 ' 40-45 46-50
Bank location description (circle one) GRAND TOTAL l 3(1' L, :
Straight Reach (Qutside of Bend ' BEHI RATING '

Josh-C:MyDocuments/Ciass Files/RAM/Forms/Ram Forms.xls 1 Wildland Hydroldgy 9/00
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Table 1. Documentation of ratios and derived values for néar-bank stress

Stream:

Location:

, Date! Crew:
Transverse and/or central bars - short and/or d:scontim.ous NBS= High/Very High
Method 1 |Extensive deposition (continuous, cross charnel). NBS = Extreme
Chuta cutoffs, down-valley meandar migration, converging flow (Sz2 NBS #1). NBS = Extreme
Radius of | Bankfull o Pool Average | _ ..
Method 2 Curvature| Width Ratio Method 3 Slope Slope Ratio
iet Re (feet) |Wayg (feet)| Row | 1endda) g S,/S
. Near-
: fl . i .
S[:;g;le ;‘:pz Ratio Bank Max g‘:;; Ratio
Method 4 Method 5| Depth
S, S S/Sy' d.p (feet) | d (feel) dy/d
Near-
Near- Near- Bank: Mean | Average | Bankful e
Bank Max| Bank Shear Depth Slope | Shear Stress Ratio
Method 6| Depth Slope Stress
dnb (feet) - §nb ’ Tab (‘blﬂz) d (feet) S T ('b/ftz) T/t
b 1.3 0 .00y 0.3 0.6 ©0.007 0.6 1. 2%
} i i "
‘Method 7 V@ocnty Gradient
Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating
Method Number 1 ] 2 7T 3 ] 4 1 5 1 '8 7
Rating” )
Very Low >3.0 <020 <04 <1.0 <0.8 <1.0
Low N/A 221-3.0[020-040|041-060] 10-15 [ 08-105]| 1.0-1.2
Moderate . 201-221041-060/061-080] 1.51-18 {1.06-1,14! 1.21-46
High See (1 1.81-20|061-080]| 081-1.0] 1.81-25}1.15-1.19| 161-2.0
Very High A;;ve) 15-18 | 081-10( 1.01-121251-30(1.20-160| 201-23
Extreme <15 >1.0 >1.2 >3.0 >16 >2.3

*Circle the dominant near-bank stress rating selected.

Methods for Estimating Near-Bank Stress

 CORN VS S 15 o)

~ D

Note: Oniv select the method(s) appropriate for level of assessment and site conditions
necessary o sslect all methods to obtain anaverage

1st field day 05.xlsnbs form (3)

. Reatio of near-bank shear stress to baakfull shzar stress (Lofts.e ): Near bank =
Velocity profiles/fsovels/Velocity gradient: Level 1V - Validation.

near-bank stress rating.

. ltis not

. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level I Reconnaissance.
. Channel pattern (Rc/W): Level 11 - General Prediction.
. Ratio of pool slope to average water surface slopz (S§/S): Level 1T - General Prediction.
. Ratio of pool slope to riffle slope (Sy/Sss): Level Il - General Prediction.
. Ratio of near-bank maximum depth to bankfull medn depth (d,u/d;,;): Level 111 - Detailed Prediction.

1/3 of channezl width at study site.

Level Ul - Detailed Predicrion.

A4b




Lo _SIREAMBANK ERODBILITY | [ Colorado USFs 1989 ]
—F
E 1 | / A) / L
., = I > =
— s { ol
< (0] XS
I~a) : = (3 — 0
B S = ] X
[ EXWM I A 4 o
. -
P . - S
18 ’4 !
g L% * /
0.1 A— &~
M =
% ‘—“I MM Ay :
:g - // A
] //
L Lop—T
L )
_ [ NEAR BANK STRESS |
0.01 " Very Low Low Moderate High VeryHigh —  Extreme’
| ;o[ __STREAMBANK ERODDILITY ] [ Yellowsione Natl Park 1989 ]
17 4 ?f
.\_“ o i‘
' o1 J/zj
° o)
l Extreme ° /;/
~ 1 — <~ !
'™ el et |
> A e N
T X —
m 1 Hi-VeryHi ﬁr y =
£ A
é / A ,
30.1 k
& — Z
3] ’.‘{ //
l{ g &
Z =
s
m .
(o To
r-‘"’“ﬁ [ NEAR BANK STRESS |
0.01 : . :
Very Low Low Modcrate High Very High Extreme |
Josh:C/My documents/Class Files/RAM/F orms/RAM Forms.xks 13 Widland Hydrology $/00
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Cross Section 2

BEXS#2 - Walker Run

Elevation

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Width
Bankfull Dimensions Flood Dimensions Materials
7.7 x-section area (ft.sq.) 13.8 W flood prone area (ft) - D50 (mm)
11.7  width (ft) 1.2 entrenchment ratio - D84 (mm)
0.7 mean depth (ft) 21 low bank height (ft) 14 threshold grain size (mm):
0.9 max depth (ft) 23 low bank height ratio
12.2  wetted parimeter (ft)
0.6  hyd radi (ft)
17.8  width-depth ratio
Bankfull Flow Flow Resistance Forces & Power
31 velocity (ft/s) 0.030 Manning's roughness 0.72  channel slope (%)
23.8  discharge rate (cfs) 0.12  D'Arcy-Weisbach fric. 0.28  shear stress (Ib/sq.ft.)
0.69  Froude number - resistance factor u/u* 0.38  shear velocity (ft/s)
- relative roughness 0.92  unit strm power (Ib/ft/s)
Distance BS HI FS Elevaton Omit Notes
Cross Section ft Bkf
reference ID
instrument height

longitudinal station gtE8 =12 €¥) -

Bankfull Stage
FS = 86.7 elev
elevation #VALUE!

Low Bank Height LTOB
FSE.: 87.91 elev LBKFL?
elevation
LEW
Flood Prone Area
width fpa 13.8
Channel Slope R Toe
percent slope-:m 1.5 REW
BP (bot.)
Flow Resistance BP (mid.)
Manning's "n" BP (top)

D'Arcy - Weisbach "f"

RTOB

Note: )
Used BM3 (elev.=94.66'") as TP; got FS
HR=1.04 therefore HI=95.70".

w|o|ofm|e o|ow|w|m|m|o ©
S|BIXB|B(3|5||B[3|B|B|2B|B|B|B|B[S|8|2;
wlalolo|v|e|Nle|olw]slelolvNlolelvlivNo|e
bed 4 B 3 1 B 1 e £ £ o £ B g e P 13 o g el 4
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Longitudinai Slope Profile :

Longitudinal Profile at BEXS#2 - Walker Run

—a—bed < water srf —@—bankfull A x-section ¢ rifflecrest ©® pool B run A glide X - + - = -

89

y = -0.0072x + 87.72

@
~

@
(=3}

Elevation (ft)

85 1

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Channel Distance (ft)

slope (%) slope ratio length (ft) length ratio pool-pool spacing (ft) p-p ratio
reach 0.79 - 188.0 (16.9 channel widths) -— - —
riffle - - -— — — -
pool e = ™ — — s

ack sight to benchmark

86.66 | 86.9 | 87.37

Begin Study Bank 86.38 | 86.62
85.74 | 86.41
8592 | 86.36

85.7 | 86.35 | 86.98
85.29 | 86.35 | 87

8582 | 86.31 | 86.89

End Study Bank 85.88 | 86.21
85.65 | 86.03 | 86.38
85.18 | 86.02

buried log exposed (right) 85.29 | 85.94




Bank Erosion Prediction

Stream ' Cross Section Date ‘
Valker  tun BEAS# 2 308 /04
Near Bank Stress Rating
Mean Shgar Stress Conversion of Numerical Indices to
Bankfull Hydraulic 0. Adjective Ratings
Radius (ft) R N f
Water Surface Facet G .
-~ |Slope (ft/ft) S 0.0u¢% Near Bank | Near Bank Stress/Mean |
Shear Stress (Ib/ft?) 0 ZOI Stress Rating Shear Stress
" |t = yRS y=62.41b/ft> :
' Very Low <0.8
Near Bank Shear Stress Low 0.8-1.05 ;
Bankfull Hydraulic Radius A
() R (near bank 1/3) O q Moderate 1.06-1.14
Near Bank Water
‘ i 1.15-1.19
Surface Slope (fUft) S| 0. 008" High
Shear Stress (Ib/ft?) ' .
, Very High 12-16
, |t nearbank=yRS . \bozg v e . _
T Extreme >1.6
|Near.Bank Stress/_ Near Bank (Tt e i
Mean Shear Stress 3/ . i C ] i
(x near bank/r) O 7(/ Stress Rating : . LOD\) E _;

Stream Bank Erodibility Rating

|
BEHI Rating I H_‘i)'“ i
Bank Erosion Prediction at Cross Section
A B C D
Lateral Erosion at Bank Height Length of Predicted Erosion

Cross Section Bank

~ {feetlyear) (feet) (feet) feet3
___________ —
. ) ¥t

i 0.45 y. S| 1 2.00 e

Circle graph used: Colorado ‘ ellowston

Use Stream Bank Erodibility Rating and Near Bank Stress Rating in conjunction with

Column A:
Figure 6-27 in Rosgen, 1996.
Column B: Study Bank Height (Use Cross Section Plot: top of bank - toe of bank)
Column C: Input 1 fool for point erosion @ cross section
Column D: Columns A‘B*C . N
| 50
g 0 de lne

|

Josh:C/My Documents/Class Files/RAM/Forms/RAM Forms 12 k] Wildiand Hydrologx 9/00
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BEHI Variable Worksheet

Observers: ;B[Zu ) EPU

Bank Sketch

Horlzontat Distance {ft}

Stream: \\/Q\KLF L Cross Section: BEXS 'ILZ Date: 3/ I‘if/ 04
: \
Bank Height/Max Depth Bankfull (C)
Highast Bank . Max Bankfull '
; .87 - 0.9 A/B - s.0%
Height (ft) A Depth (ft) 5 ‘ o
Root Depth/Bank Helght (F)
RootDepth ()| 7.2 | SudvBank |y o DIE 0. W,
X : Height (ft) .
D E iF _
Weighted Root Dansity (H ' <
]
i 3
?}3;31 Density % GF 3.9z 3
° G H i
Bank Angle (l) 4
Bank Angle Y
(Degrees) I
Waeighted Surface Protection (K)
Height of Bank 3 ' o
Protaction (ft) 0% JIE 0.1%
J K.
[ X
5
@
Z :
- . 8 5
I Tl
————vBahk{U”——l——'¥< —————.—%A
™ 8 . 2
s} = 7]
B S *
21| 2 M,
T % a
b3

Surdace
Protaction

el |



Bank Erodibility Hazard Rating Guide

Stream Wolkes Rea Reach BEXS # 2 Date 3/ /04 crewBRu, EF
Bank Height (ft): Bank HeightY | Root Depth/ Root Bank-Angle ‘Surface:
Bankfull Height (ft): Bankfull Ht Bank Height Density % {Degrees) Protection%
Valve 1001 | 1.0-0.9 100-80 0-20 100-80
VERY LOW Index 1049 | 10-1.9 1019 | 1049 1019
Choice  |V: & v Ir vi o r viE T
Vave | 141119 _ 0.89-05 79-55 21-60 79:55
_ Low Index | 2039 2039 | 2039 20-3.9 12.03.9
B Choice |V I v I vV I V: I Vi 1:
§  Vale 1215 04903 54-30 61-80 54-30
S | MODERATE Index 4059 4.0-5.9 4.0-59 4059 4.0-59 '
€ Choice [V 5 viougt: ¥ v 5 ™ ): V: I
B Value 16-2.0 0.29-0.15 29-15 81-90 29-15
E HIGH " index | 6079 6079 6.0-7.9 6079 6.0-7.9
x Choice v I \Y; I v B Vi8S 20 [Vile 7S
o 0 o Value | .._.- 2128 ) 014005 § 1450 1 _.f CARLLL I I 410 ]
VERY HIGH index 8.0-9.0 8.0-9.0 8.0-9.0 8.0-9.0 8.0-9.0
""" choice |vi 1 I I Vi ¥ 8.0 v A V2 E ]
Valye >2.8 <0.05 <5 >119 <10
EXTREME index | - 0 | 10 | o 10 10
""" Choice  |V:S.041 10 v & I [V T (VR vi ]
V = value, 1 = index SUB-TOTAL (Sum one index from each column) 37.5

Bank Material Description:
]

)

Bank Materialé

Bedrock (Bedrock banks have very low bank erosion potential)
Boulders (Banks composed of boulders have low bank erosion poténtial)
Cabble (Subtract 10 points. If sand/gravel matrix greater than 50% of bank material, then do not adjust)
Gravel (Add 5-10 points depending percentage of bank material that is composed of sand)

Sand (Add 10 points)
Silt Clay {+ 0: no adjustment)

i
U

BANK MATERIAL ADJUSTMENTI d |

Stratification Comments:

Stratification
Add 5-10 points depending on position of unstable layers in relation to bankfull stage

V

STRATIFICATION ADJUSTMENT' U '

LOW
10-19.5

VERY LOW
5-8.5

MODERATE
20-29.5

Bank location description {circle one}

Straight Reach Cgutside of Bend®

HIG
30-39.5

EXTREME
48-50

VERY HIGH
40-45

GRAND TOTAL |

BEHI RATING

375

Josh-C:MyDocuments/Class Files/RAM/Forms/Ram Forms.xis 1
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Table 1. Documentation of ratios and defived values for near-bank stress

Stream:

Locstio

,.___:.;’J

~

*Circle the dominant near-bank stress rating selected.

Methgds for Estimating Near-Bank Stress

3

n: . Data: Crew:
Transverse and/or central bars - short and/or discontinuous, NBS = High/Very High
Method 1 {Extensive depasition (continuous, cross chandel). NBS = Extreme
Chute cutofis, down-valley meandar migration, converging fiow {Se2 NBS #1). NBS = Extreme
Radius of | Bankfuil . Pool Average N
Method 2 Cusvature| Width Ratio Method 3 Slope Slope Ratio
N0 2 ) B¢ (feet) |Waq (feet)] Row | VEMOA3) g s S,/S
. Near- i
Poot fl . AN . |
3120e ;fpz Ratio { Bank Max g’:iz Ratio i
Method 4| P Method 5| Depth P !
S, Sy So/Si’ dns (feel)-| d (feet) d;/d !
Near- ‘ E
Near- Near- . » - [
Bank Mean | Average | Bankful L '
Bank Max{ Bank , . = Ratic
. . Shear Depth "Slope | Shear Stress 11
Method 6] Depth Slope Stress ‘\
dan (feet) | _ Swp T, (I0/1) | d (feet) S 1 (/) Tab/T |
b 1.3 0 .0dY 0.31 0.6 ©.002 | ©.26 1.2y 5
‘Method 7 V{elocnty Gradient , 1’1\
e . =l ;i
Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating !
‘[ MethodNumber [~ 1 | 2 [ 3 T 4 | s 1 & | 7 ;
Rating* 4 ] .
Very Low >3.0 <020 | <04 <1.0 <0.8 <1.0
Low N/A 221-3.0(020-040/041-060! 10-15 | 08-105{ 1.0-1.2 |
Moderate 1 201-22|041-060|061-0.80] 1.51-1.8 |1.06-1.14] 1.21- 1.6 |
High See (1) 1.81-20(061-080| 081-10| 181-25]1.15-1.19| 1.61-2.0 I
Very High ALove 15-18 081-10) 1.01-12]251-3.011.20-1.601 2.01-23 ;
Extreme <15 >1.0 >1.2 >3.0 >16 >2.3 /

.

| |
1. Transverss bar or split channel/central bar creating NBS/high velocity gradient: Level I - Reconnaissance. .;
2. Channef pattern (Re/W): Level 11 - General Prediction: |
3. Ratio of pool slope to average water surface slope (S,/S): Level 1 - General Prediction. ;
4. Ratio of pool slopz 1o riffle slope (S,/S.:): Level Il - General Prediction. |
5. Raiio of near-bank maximum depth to bankfull mean depth (d,o/d,): Level 111 - Detailed Prediction. '
6. Retio of nzar-bank sh.ear stress to bankfull shear stress (Lufte, ). Near bank = 1/3 of channel width atsindy site. Level Ul - Detailed Prediction. ]
7. Velocity profiles/Isovels/Velocity gradient: Level IV - Validation.

Noéte: Oniv select the method(s) appropriate for level of assessment and site conditions.
necessary to select all methods to obtain an-averags near-bank stress rating,

st field day 05.xlsnbs form (3)

It is not

A46




o __STREAMBANKERODIBILITY ] [ Colorado USFS 1585 |
u\.: i Y ‘Ql?l =\
= = / ]/ ﬁ'L *
] 8 Hi - Very Hi
~0.1 - — A
R T =
é — A
] —
L Low—T
|
, [ NEAR BANK STRESS | 4
0.01 " Very Low Low Moderate High VeryHigh —  Extreme ‘

[_SIREAM BANK ERODBILITY ] [

Yellowstone Natl. Park 1989 ]

k-=-10
1 -
- S
To
o —Q
: f—am—r/"W f

’3 // // ;
2 B — A

N o U
é { Hi-Veay Hi > o

A
= _— A
z — A .
Q Moderate .l
[%2] ’
2 0.1 L -
. —
9 - e
2 =
m ///
E‘H‘ﬁ [ NEAR BANK STRESS | : jj
0.01 Very Low Low Modcrate High Very High Extreme
Josh:CMy documents/Class Files/RAM/Forms/RAM Forms. xis 13 Widland Hydrology $/00
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BT .

Bank erosion cross section #3 looking upstream

ion#3 lookin downstream

Bank erosion cross sect



Longitudinal Profile at BEXS#3 - Walker Run

—a-bed —&—water srf —@— bankfull

A x-section ¢ rifflecrest @ pool

B run A glde X --

Longitudinal Stope Profile

Elevation (ft)

82 ; , J

pool -

back sight to benchmark
debris jam (small)

Begin Study Bank

BEXS#3

End Study Bank

0 10 20 30 40 60 70 80 90 100 110 120 130 140 150 160 170 180
Channel Distance (ft)
slope (%) slope ratio length (ft) length ratio pool-pool spacing (ft) p-p ratio
reach 0.035 - 173.0 (15.5 channel widths) - - —
riffle - - -




Cross Section 3

Elevation

100

95 4

90

85

80

75

BEXS#3 - Walker Run

{ e ‘w# e B g
0 10 20 30 40 50 60 70 80 90 100
Width
Bankfull Dimensions Flood Dimensions Materials
10.1  x-section area (ft.sq.) 15.7 W flood prone area (ft) - D50 (mm)
129  width (ft) 1.2 entrenchment ratio e D84 (mm)

0.8 mean depth (ft)

1.2 max depth (ft)

134  wetted parimeter (ft)
0.8 hyd radi (ft)

16.5  width-depth ratio

Bankfull Flow

3.0 low bank height (ft)
26 low bank height ratio

Flow Resistance

0.2 velocity (ft/s)
1.9 discharge rate (cfs)
0.04  Froude number

0.030 Manning's roughness
0.11  D'Arcy-Weisbach fric.

nn resistance factor u/u*
-—- relative roughness

0 threshold grain size (mm):

Forces & Power
0.002 channel slope (%)
0.00 shear stress (Ib/sq.ft.)
0.02  shear velocity (ft/s)
0.00018 unit strm power (Ib/ft/s)

Cross Section

reference ID 3
instrument heightf: ki v a . -
longitudinal station -

Bankfull Stage
FS = 85.47 elev
elevation -
Low Bank Height
FS = 87.34 elev
elevation

Flood Prone Area
width fpa 15.7

Channel Siope
percent siope.:!:::m 1.5

Flow Resistance
Manning's "n"
D'Arcy - Weisbach "f"

Note:

BS to BM4 (elev.=89.52") and got HR=3.80
therefore the HI=93.32'; valley wall continues
beyond sta. 100 at even slope beginning at

Distance BS

ft
93.32 4.36 88.96
93.32 4.41 88.91

Hi FS Elevation Omit Notes

ft

5.16 88.16
5.06 88.26
93.32 5.15 X
93.32 5.81 87.51
93.32 5.98
2
93.32 7.85
93.32 8.05
93.32 8.14
93.32 8.48
93.32 8.89
93.32 8.97
93.32 9.02
93.32 8.69
93.32 8.17
93.32 T
93.32 6.53
93.32 4.69
4.29
93.32 4.18
4.42
4.25
3.81
2

LTOB
LBKFL?

LEW

R Toe
REW

BP (bot.)
BP (top)
RTOB

I EEEEEEEEE SN EEEEEENEEEEEEEE N




Bank Erosion Prediction'

Cross Section Date

BEXS¥ 3./1% /04

Near Bank Stress Rating

Stream

Welked  Wpn

Mean Shear Stress

A |

Bankfull Hydraulic

Conversion of Numerical Indices to

Radius (f) R 0. g f Adjective Ratings
Water Surface Facet
Slope (ft/ft) S 0.00035 Near Bank | Near Bank Stress/Mean
Shear Stress (Ib/ft) 0.017 Stress Rating Shear Stress
" |t =yRS y=62.41b/it> e
‘ Very Low <0.8
Near Bank Shear Stress Low 0.8-1.05
Bankfull Hydraulic Radius
(1) R (near bark 1/3) \2 Moderate 1.06 - 1,14
Near Bank Water
i 1.15-1.19
Surface Slope (fUft) S| O . QU0 3 High
Shear Stress (Ib/ft?) .
Very High 1.2-16
T near bank= YRS ‘O ‘ 0ze _._._'LL . .
Extreme >1.6
Near Bank Stress/ .- Near Bank I'.—-—.—.--_:_"']
Mean Shear Stress | | 7 € o . i
(x near bankiz) Stress Rating . VOIY H'S}\ ]
Stream Bank Erodibility Rating
| gualiniieaiieiuandii e e -
BEHI Rating .

Bank Erosion Prediction at Cross Section

A B c D
Lateral Erosnpn at Bank Height Length of Predicted Erosion
Cross Section Bank
(feetiyear) (feet) (feet) feet’
T 1 l ’ )
R | 1 7 e

e e 0 e m m—— » —-

Circle graph used: -

Column A:

Column B:
Column C:

Column D:

Colorado

Yellowstone

Use Stream Bank Erodibility Rating and Near Bank Stress Rating in conjunction with

Figure 6-27 in Rosgen, 1996.

Study Bank Height (Use Cross Section Plot: top of bank - toe of bank)
Input 1 foot for point erosion @ cross section

Columns A'B*C

Josh:C/My Documents/Class Files/RAM/Forms/RAM Forms 12
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BEHI VariaFIe Worksheet

Stream: \a\/oWW

Run

Date; 3/! ¥ /a((

Observers: B(Zu \ EPK .

Bank Height/Max Depth Bankfull (C)

Cross Sécﬁon: BEXS. #

\

Highest Bank Max Bankfull ’ :
. Bank Sketch
Height (ft) 033 | Tpepmy | 2 A8 3.41, :
A 8 C
Root Depth/Bank Height (F)
Root Depth ()| 2. S;{‘;?Yh?‘(’f’t‘)k. l DIE 0.5,
: p| MeOMY E R
Weighted Root Density (H <
) b
- i 7
| i;z;'n Density 1S 4, G°F 7.5 3
: : a H %
Bank Angle {l) >
Bank Angle 40 )
{Degrees) ‘
Weighted Surface Protection (K)
Height of Bank
Protection (ﬂ) O J WE O K Horizonta! Distanés (R}
\i
[+ + Root
E\ Depth
: Z % A Bank -
~ = | Ban
Mo - 3 T e
- o - -— e e e nBanka” A 4 e e e A wm e e _aa
v g _ & Surlace
e ._g : Protection
HREE v
T fg S
=

N e = T




| 5. Bedrock (Bedrock banks have very low bank erosion potential)

Bank Erodibility Hazard Rating Guide

Stream Voler Run Reach BEXS #3 Date 3./1% /05 CrewBRll, EFS
Bank Height (&): ' Bank Height Root Depth/ Root Bank Angle Surface
Bankfull Height (ft): Bankfull Ht | Bank Height Density % (Degrees) E’mtgcﬁdn% )
VERY LOW
_ LOW
.8
T
3]
no_ MODERATE
'g ] Y f_’_'-f ___________ 1 ._‘_6-2.0 . 0._2_9-0._15 R 2915 B 81-80. R .2.9_-15
m HIGH [nﬁg)_{___n ____;_6_.0-7.9‘ . 6.0-7.9 6.0-7._9_ _____ 6.0-7.9 _ 6.0-7:9 .
x - Choice |V I v I vi K46 29 [viq0-1 29 v ]
@ ) Volue __f.....2128 __f 0.140.05 LS S SRR JO.L.
VERY HIGH Index __].....° 8050 1 .. 8090 ... 8090 | " mos0 ) 8090
----- Choice  |v: i T A v v T
Value >2-8 ) <0.05 <5 . >119 __<1_0 . ]
EXTREME | Index N 0 [ 0 | 10 10
- T VR A T V.ot 0|
V = value, | = index . SUB-TOTAL (Sum one index from each column) 39.9
Bank Material Description: ~— Y
Faal b
T o BankM:é)t'é'ﬁaI; e ) . o -

Boulders '(Banks composed of boulders have low bank erosion potential) ' T
Cobble (Subtract 10 points. If sand/grave! matrix greater than 50% of bank maten:ial, then do not adjust)

Gravel (Add 5-10 points depending percentage of bank material that is composed of sand)

Sand (Add 10 points) ‘

Silt Clay (+ 0: no adjustment)

BANK MATERIAL ADJUSTMENT c |

-
Stratification Comments:
Stratification
Add 5-10 points depending on position of unstable lay‘ers in r2lation to bankfull stage "
STRATIFICATION ADJUSTMENTI 0
VERY LOW Low MODERATE HIGH VERY HIGH EXTREME
5-9.5 10-19.5 20-29.5 30-39.5 . 40-45 45-50

Bank location description{ci one) GRAND TOTAL | 3(1. 7
Straight Re‘ach Outside of Bend ’ BEHI RATING ’

Josh~C:MyDocunientlelass Filas/RAM/Forms/Ram Forms.xls 1 Wildiand Hydrology' 9/00
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IR

(FL/Yr.)

-1

BANK. EROSION RATE

UsEs 1989 |

STREAM BANK ERODIBILITY ] [ Calorado

// g } il}/ .
e (0] s
e O ozl o I
1// | e ﬁL p

Hi - Yery A/
0.1 ¢ A — A—
- N e
1 Modrpte "} —=3
. A
] g
9*211'
L ]
_ [ NEAR BANK STRESS |
0.01 " Very Low Low Moderate High Very High — Extreme
- 1ol _STREAMBANK ERODIBILITY ] [ Yellowsione Nad Park 1989 |
)A:’ - ) —m = .
a N
ot
- of )
ol S
Z pX — — 8
i ) G —
= TR Ve H F? _
w Hi - Very Hi {
B - =
=5 e A
L g .
5 Moderate A }
2 ¢ | ~»
ﬁj0.1 T —
Kol P
lxl / p e
z -
E‘?“ y | NEAR BANK STRESS [
0.01 . - :
Very Low Low Moderate High Very High Exteme
Widland Hydrology S/00
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Table 1. Documentation of ratios and derived values for near-bank stress.

Stream: Location: ~ Date! Crewt
Transverse and/or central bars - short and/or discontinuous. NBS = HighNery High
Method 1 |Extensive deposition (continuous, cross channel). NBS = Extreme
Chute cutoffs, down-valley meandar migration, converging flow {S2s NBS #1). NBS = Extreme
Radius of | Bankfull Ratio Pool Average ‘R'atio
Method 2 Curvature| Width | Method 3 Slope Slope
- Rc (feet) | Wey (feet)) Rc/W . S, S S./S
. Near-
SF;S;); g':;i Ratio | Bank Max g/'::t; Ratio
Method 4 Method 5| Depth :
S, Sy S./Sat’ doo (feet) | d (feet) da/d
: Near-
Bat:iah;ax g:i'}: Bank Mean | Average Shzfngﬁg_ éatio
Method 6| Depth Siope Shear Depth Slope ar Stiess
Stress
dw (feet) | Sw | 1 (D) | d (feet) S (/i) | Tt
_ 1.3 o094y | 0.3z | o6 |owGo2 | ©.26] 1.23
_ M)etho 47 Vtelocxty Gradient
Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating
Method Number 1 [ 2 | 3 T 4 | s [ & T 7
Rating* ' B
Very Low >3.0 . <0.20 <04 <1.0 <0.8 <1.0
Low N/A 221-301020-040{041-060| 1.0-15 { 0.8- 105| 10-12 .
Moderate 201-221041-060|{061-080] 1.51-1.8 [1.06-1.14] 1.21-16
High See (1) 1.81-20]061-080] 0.81-1.0| 1.81-25 1.15-'1.,‘?9 1.61-2.0
Very High Above 15-18 | 081-10] 1.01-1.2 | 251-30[1.20-1.60{ 201-23
Extreme <15 >1.0 >1.2 >3.0 >18 >23

*Circle the dominant near-bank stress rating selected.

S D R O

=~ L

Methods for Estimating Near-Bank Stress

Note: Oniv select the method(s) appropriate for level of assessment and site conditions.
necessary to select all methods to obtain anaverage near-bank stress rating,

st fiald day 05.xisnbs form (3)

iy

b

1t 1s not

. Transverse bar or split channel/ceniral bar creating NBS/high velocity gradieni: Level I - Reconnaissance.
. Channe! pattern (Re/W): Level 11 - General Prediction.
. Ratio of pool slope to average water surface slope (S./S): Level 1l - Generzl Prediction.
. Ratio of pool slope to riffle slope (S,/S;): Level Il - General Prediction.
. Ratio of near-bank maximum depth to bankfull mean depth (d,+/dy): Level I11 - Detailed Prediction.
. Ratio of near-bank shear stress to bankfull shear stress (‘:(:."ib‘;‘r}i Mzar bank = 173 6f channed width atsiudy site. Level Ul - Detailed Prediéurion”

Velocity profiles/isovels/Velocity gradiznt: Level 1V - Validation. ‘

A%

e o e e et e

i
|
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Assessment Reach Cross-Sections and Longitudinal Profile
with Photo-documentation



e} ¥ o g . *
stream

oking down

Assessment reach cross section #1 lo




Cross Section 1

Assessment XS#1 - Walker Run

Elevation

85

e

Bankfull Dimensions
12.3  x-section area (ft.sq.)
18.3  width (ft)
0.7 mean depth (ft)
1.1 max depth (ft)
19.2  wetted parimeter (ft)
0.6 hyd radi (ft)
271 width-depth ratio

Bankfull Flow
24 velocity (ft/s)
29.3  discharge rate (cfs)
0.52  Froude number

30 35 40 45 50 55
Width

Flood Dimensions
34.7 W flood prone area (ft)
1.9 entrenchment ratio
— low bank height (ft)
—_ low bank height ratio

Flow Resistance

60 65 70 75

Materials
57 D50 Riffle (mm)
140 D84 Riffle (mm)
32 threshold grain size (mm):

Forces & Power

0.059  Manning's roughness
0.47  D'Arcy-Weisbach fric.
41 resistance factor u/u*
1.5 relative roughness

1.6 channel slope (%)
0.64  shear stress (Ib/sq.ft.)
0.58  shear velocity (ft/s)

1.6 unit strm power (Ib/ft/s)

Cross Section

reference ID 1
instrument height 100 g
longitudinal station 275 B

Bankfull Stage
FS| = 92.26 elev
elevation —

Low Bank Height
FS e
elevation

Flood Prone Area
width fpa 34.7

Channel Slope
percent slope -l-:x‘&{ F!

Flow Resistance
Manning's "n" 0.059
D'Arcy - Weisbach "f* 0

Note:

Distance BS Hi
ft)

100

alalala alalalalalalalala]la e alala
olojo|lo [=3 =3 [=3 [=3 [=3 I=3 =3 I=d [=d | =4 o Qoo =
ojojo|o ojojo|ojo|o|ojo|o|o o ojojo

FS Elevation Omit Notes
ft

REOW

BKFL #1

BKFL #2
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Cross Section 2 .

Elevation

Assessment XS#2 - Walker Run

105

100

90
85 - " T T v - -
0 5 10 15 20 25 30 35 40 45 50 55 60
Width
Bankfull Dimensions Flood Dimensions Materials

9.8 x-section area (ft.sq.)
174  width (ft)

0.6 mean depth (ft)

0.9 max depth (ft)

17.9  wetted parimeter (ft)
0.5  hyd radi (ft)

31.0  width-depth ratio

Bankfull Flow
20 velocity (ft/s)
19.3  discharge rate (cfs)
0.47  Froude number

34.3 W flood prone area (ft)
2.0  entrenchment ratio

— low bank height (ft)

- low bank height ratio

Flow Resistance

57 D50 Riffle (mm)
140 D84 Riffle (mm)
27 threshold grain size (mm):

Forces & Power

0.064  Manning's roughness
0.58  D'Arcy-Weisbach fric.
37 resistance factor u/u*
1.2 relative roughness

16 channel slope (%)
0.55  shear stress (Ib/sq.ft.)
0.53  shear velocity (ft/s)
1.11  unit strm power (Ib/ft/s)

Cross Section

reference ID
instrument height
longitudinal station

Bankfull Stage
FSERRELE= 93.57 elev
elevationft = =

Low Bank Height
FS -
elevation

Flood Prone Area
width fpa 29.0

Channel Slo
percent slope-l'ma&'f-"

Flow Resistance

Manning's "n" BRI S
D'Arcy - Weisbach "f"

Note:

Y
olo
Ind
NN
b b4

Hi FS Elevation Omit  Notes
ft

98.02
| 96.55 |

| 95.05 |
[ 9302 |

[ 93.15 ]
| 93.14 |
| 9298 |
| 9275 |
| 9285 |
| 93.08 |

93.08

92.92
92.69
92.71

| 93.02 |
92.99

| 93.06 |

93.22
93.26

93.57

REOW

15
14
98
75
85
91
: BKFL #1

fi
93.
93.
92.
92.
92.
| 93.02 |
| 92.92 |
[ 9326 |

BKFL #2

kf
]
n
]
u
L]
| |
||
L]
||
L]
L]
|
|
|
|
]
|
n
|
|
|
u
|
n
n
]
|
u
|
|
|
|
]
|
|
| |
n
L
[H]




1) Individual Pebble Count

Two individual samples may be entered below. Select sample type for each.

[~}

| Riffle Surface

Material

Size Range (mm  Count

silt/clay 0 -0.062

very fine sand 0.062 - 0.125

fine sand 0.125 - 0.25

medium sand 0.25 - 0.5
coarsesand __ 0.5 - 1
very coarse sand 1-2
very fine gravel 2 -4 1
fine gravel 4 -6 4
fine gravel 6 -8 1
medium gravel 8 - 11 1
medium gravel 11 - 16 14
coarse gravel 16 - 22 19
coarse gravel 22 - 32 12
very coarse gravel 32 - 45 11
very coarse gravel 45 - 64 22
small cobble 64 - 90 23
medium cobble 90 - 128 32
large cobble 128 - 180 16
very large cobble 180 - 256 16
small boulder 256 - 362 3
small boulder 362 - 512
medium boulder 512 - 1024
large boulder 1024 - 2048
very Iarge boulder 2048 - 4096
total particle count: 195
bedrock ------------- 1
clay hardpan -------------
detritus/wood -------------
artificial ---------e-—-
total count: 196

Note:|

— s
S

=

Riffle Surface Pebble Count, Walker Run

percent finer than

| —e— cumulative % =——# of particles

100% e 35
90% -
____________________________ + 30
80% -
70% G .
3
o/ |
60% 120 g
L e R - =
B
40% - ™ 3
3
30% 110 ©
20% +
+5
10% N l
0% : - . , 0
0.01 0.1 1 10 1000 10000
particle size (mm)
Size (mm) Size Distribution Type
D16 12 mean 41.0 silt/clay 0% bedrock 1%
D35 28 dispersion 3.6 sand 0%
D50 57 skewness  -0.14 gravel  54%
D65 88 cobble  44%
D84 140 boulder 2%
D95 220 :
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