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



I CosUto I
XS#1 (On-Site) -Walker Run
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Width

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 perimeter (ft)
0.9 hyd radi (ft)
7.6 width-depth ratio

Bankfull Flow
2.8 velocity (ftls)

25.0 discharge rate (cfs)
0.51 Froude number

Flood Dimensions
12,0 W flood prone area (ft)
1.5 entrenchment ratio
3.8 low bank height (ft)
2.4 low bank height ratio

Flow Resistance
0.030 Manning's roughness
0.11 DArcy-Weisbach fric.
-- resistance factor u/u*
-- relative roughness

85 90 95 100 105 110 115

Materials
- D50 (mm)
-- D84 (mm)
10 threshold grain size (mm):

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

Distance BS HI FS Elevation Omit Notes
Cros Section

reference In

nainsb onwt r h[
longitudinal statjonr

Banldfull Stage

FS i= 80.64 elev
elevatio n 80.10

Low Bank H~eiglht

Fill= 82.91 elev
elevationý

Flood Prone Area
width fp el12.0

Channel Slope
percent slopeýo 37

88.2 8465

88.2 83.9 ITO

23.5 526 03 8
88.24 83.03,6.1

Flow Resistance
Manning's n

D'Arcy - Weisbach T1



I-FOSS SectIon Hi. 100KIng upstream

cross section ff1 lOOkfing Cownstream



I' Crs eto
XS#2 (On-Site) - Walker Run

STA. 575.5

LU
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Width

Bankfull Dimensions
9.4 x-section area (ft.sq.)
9.1 width (ft)
1.0 mean depth (ft)
1.3 max depth (ft)

10.1 wetted parimeter (ft)
0.9 hyd redi (ft)
8.9 width-depth ratio

Bankfull Flow
2.8 velocity (ft/s)

26.1 discharge rate (cfs)
0.51 Froude number

Flood Dimensions
11.2 W flood prone area (ft)
1.2 entrenchment ratio
3.0 low bank height (ft)
2.3 low bank height ratio

Flow Resistance
0.030 Manning's roughness
0.11 DArcy-Weisbach fric.
-- resistance factor u/u*
--- relative roughness

Materials
-- D50 (mm)
- D84 (mm)

10 threshold grain size (mm):

Forces & Power
0.35 channel slope F/%)
0.20 shear stress (Ib/sqift.)
0.32 shear velocity (ft/s)
0.62 unit strm power (lb/ftls)

Distance BS
Cross Section

reference ID0ý
instrument heigh t -

longitudinal station --

Bankfull Stage

FS~ = 78.74 elev
elevation 78.57

Low Bank Hei=g0h3tle

FS= 80.43 .e~v
elevation

Flood Prone Area
width fpae 11.2

Channel Slop e
percent slope • 0.37

HI

88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24
88.24

FS Elevation Omit Notes
(ft) ft) Bkf

6. 81.

80.39

79.02 N



uross section fL lOOKing upstream
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cross section wz lOOKing aownstream



Cros Seto
XS#3 (On-Site) - Walker Run

STA. 1171.6

e

-10 -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
8.7 x-section area (ft.sq.)
9.7 width (ft)
0.9 mean depth (ft)
1.4 max depth (ft)

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

10.9 width-depth ratio

Bankfull Flow
2.7 velocity (ft/s)

23.4 discharge rate (cfs)
0.52 Froude number

Flood Dimensions
12.1 W flood prone area (ft)
1.2 entrenchment ratio
4.0 low bank height (ft)
2.8 low bank height ratio

Flow Resistance
0.030 Manning's roughness
0.11 D'Arcy-Weisbach f(c.
-- resistance factor u/u*
-- relative roughness

Materials
- D50 (mm)
- D84 (mm)
10 threshold grain size (mm):

Forces & Power
0.37 channel slope(%
0.19 shear stress (lblsq.ft.)
0.32 shear velocity (ft/a)
0.56 unit strm power (lb/ft/a)

Distance BS HI FS Elevation Omit Notes
Cross Section

reference IC
instrument height

kingibudinal station

Sankfui Stage
F8

elevation

Low Bank Height

= 75.59 elev
76.55

- 78.17 elev
eleva Fs

Flood Prone Area
width f'a12.1

Channel Slope

Flow Resistance

-Yxy-WibahT ý

-- J-ft) ft) (ft) Lft) (ft) Bkf
-6.6 jjý 12-03 E Poril WS
-4 EFT-T17M 10,04 010M 0
0 Iff-7-TIM 9.65 jný III

1 5.2 1ý 9 OVOTMW 0 L Pýr,
1 10 OF-7-71 M- 8.72 0
1 23 OFT-TIM 8.83 017-13 M. 0

38 off-T.T17M 9.58 0
42.5 OFT-TI M- 10.4 NED= 8
50 Iff-T-TIT-M 10.62 0
57 00-ý %57 NEIPM m
59 OFT-TI M' 10.92

60.6 jjý 11.73 0 1,BKf L'I
62.2 11ý9 E
62.4 12.01 N L E ýV
62.6 13.18
65 14.35
67 Iff-T-TZ"M 14.47

693 Off-T-Ti'M 14.93
71.7 OFTEM 14.4
73.1 Iff-UMM 13.42
74 12.42

74r5 12.12 H
75 10.88 w (-)B

76.5 10.4
83 10,34 M
93 10,81
108 10.6
124 OFT-TI'M 10.9
131 Imam 0 R pn

N



Lross section ii lOO1ing aownstream



I. CrsIeto
XS#4 (On-Site) -Walker Run

STA. 1968.0

85

80

S75

70

65
0 5 10 15 20 25 30 35 40 45 50 55 60

Width

Bankfull Dimensions
14.2 x-section area (ft.sq.)
12.0 width (ft)
1.2 mean depth (ft)
1.7 max depth (ft)

12.8 wetted padmeter (ft)
1.1 hyd radi (ft)

10.2 width-depth ratio

Bankfull Flow
3.1 velocity (ft/s)

44.6 discharge rate (cfs)
0.53 Froude number

Flood Dimensions
13.6 W flood prone area (ft)
1.1 entrenchment ratio
3.8 low bank height (if)
2.2 low bank height ratio

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

Materials
- D50 (mm)
- D84 (mm)
12 threshold grain size (mm):

Forces & Power
0.35 channel slope (7/%)
0.24 shear stress (lb/sq.ft.)
0.35 shear velocity (ft/s)
0.81 unit strm power (lblftts)

Distance as
Cross Section

reference ID1
instrument heightý ý---

longitudinal statlon ---

Bankdrull Stage

FS~ = 73.87 elev
elevation 73.85

Low Bank Height

FS= 75.97 ele
elevation

Flood Prone Area
width ipaýý13.6

Channel Slope

percent slope • 0.37

Flow Resistance
Manning's "nrc --hD'Arc -wellsbch T ý --

HI

80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77
80.77

FS Elevation Omnit Notes
ift (ft) skf

4.8 75.86

76.2

76.38 N

73.67

7278
7. 3.01 F*

76.27 0
765EF.26M

4.5 76.1



Cross section #4 looking upstream
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I. CrsIetin5ý
XS#5 (On-Site) -Walker Run

Station 3075.2

80

0

> 75

70

I 't~
- Th

I 1

0 5 10 15 20

Bankfull 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 perimeter (ft)
0.8 hyd radi (ft)
12.6 width-depth ratio

Bankfull Flow
2.5 velocity (ft/s)

21.1 discharge rate (cfs)
0.50 Froude number

25 30 35 40 45 50 55 60 65 70 75 80

Width

Flood Dimensions
12.2 W flood prone area (ft)
1.2 entrenchment ratio
3.0 low bank height (ft)
2.8 low bank height ratio

Flow Resistance
0.030 Manning's roughness
0.11 DArcy-Weisbach fric.
- resistance factor u/u*
-- relative roughness

Materials
-- D50 (mm)
--- D84 (mm)
8 threshold grain size (mm):

Forces & Power
0.35 channel slope (%)
0.17 shear stress (lb/sq.ft.)
0.30 shear velocity (fl/s)
0.44 unit strm power (lb/ft/s)

Distance as
Cross Section

reference ID
instrument helght --

longitudinal station

Bankfull Stage

FSl iC : 70.27 elev
elevation 70.09

Low Bank Height

FS72.23 elev
elevation

Flood Prone Area
width fpalý 2.2

Channel Slope

percent slopeýOJ37

Flow Resistance
Manning's "n'

D'Arcy-Weisbachf"

HI

79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67
79.67

FS Elevation Omit Notes
(ft) ft) Bid

6.6 73.01Pi
7.2 72.39M

T 2.36
6*9 726
7.0 72.64 01
7. 72.3

71.9
8. 7.1

70.01 EOV
9. 69.7
10 69.3
10 69.33
10 69.19
IT2 693

10 69.67
9.6 69.98OU

8.7 709
7.8 71.801

72.23MM
72.12 0
72.25MI-M
72.27jM
72.36O =
72.46

II



Lross section w• lOOKing aownstream



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



banK erosion cross section Hi. iOO1ing upstream

BanK erosion cross section ;a. lOOKing caownstream



I. Crs eto
BEXS#1 - Walker Run

105

100

• 95

i~ 90

85

80
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0 5 10 15 20 25 30

Bankfull Dimensions
6.0 x-section area (ft.sq.)
8.9 width (it)
0.7 mean depth (ft)
1.2 max depth (ft)
9.3 wetted perimeter (ft)
0.6 hyd radi (ft)
13.0 width-depth ratio

Bankfull Flow
3.3 velocity (ft/s)

20.1 discharge rate (cfs)
0.73 Froude number

35 40 45 50 55 60 65

Width

Flood Dimensions
13.4 W flood prone area (ft)
1.5 entrenchment ratio
2.8 low bank height (It)
2.4 low bank height ratio

70 75 80 85 90

Materials
-- D50 (mm)
- D84 (mm)
16 threshold grain size (mm):

Flow Resistance
0.030 Manning's roughness
0.12 D'Arcy-Weisbach fric.

-- resistance factor u/u*
relative roughness

Forces & Power
0.8 channel slope (%)

0.32 shear stress (lb/sq.ft.)
0.41 shear velocity (Itls)
1.13 unit strm power (lb/ft/s)

Distance BS HI FS Elevation Omit Notes
Cross Sectonr

reference I1E
instrument heigh

longitudl stae

Bankfull tli

elevi
FSMýý:
onfion i

= 88.85 elev
VVALUEI

Low Bank Hih
FSN = 90.44 elev

elevation

Flood Prone At"
width fpý 13.4

percent slope / ,

Flow Relsitance

Manning'sh "n

10 92.42ý LPi

100 9102NOM
30* 100 6 9052 ,

1004 9044OF-rM
34.9 ~ 10 11.0 8956r-. NLB

1004 8896OE =N E
10. 88761

10. 817 OT773 Rv

100 8789jý 0 II ;i

100 88.29 H1 O

54 100 9 886



Longitudinal Profile at BEXS#1 - Walker Run

-bed -*-water srf -4--bankfull A x-section * rifflecrest 0 pool U run A glide X --- +

91
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89
0

088w

87

86

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Channel Distance (ft)

alone (%) sloDe ratio lenath (ft) lenoth ratio nool-nool snacina (ftl n-n ratio

reach 1.5
riffle -
pool -

171.0 (15.3 channel widths:



Bank Erosion Prediction

Stream Cross Section Date,

Near Bank Stress Rating

Mean Shear Stress Conversion of Numerical Indices to:
Bankfull Hydraulic Ad
Radius (ft) R 0
Water Surface Facet
Slope (ft/ft) S 0O,0 7 Near Bank Near Bank StresslMean
Shear Stress (lb/6f2) Stress Ratii'g Shear Stress

- = -yRS y=62.41b/Mt3  0.

Very Low <0.8

Near Bank Shear Stress Low 0.8- 1.05

Bankfull Hydraulic Radius
(ft) R.(near bank 1/3) Moderate 1.06- 1.14

Near Bank Water
Surface Slope (ft/It) S 0 ,1A High 1.15-1.19

Shear Stress (i/bft) o Very High 1.2- 1.6
T near.bank= yRS -

Extreme >1.6

Near. Bank Stress/ ! ....
Mean Shear Stress Stress Near Bank

(- near bank/) Stress Rating '• WlV.

Stream Bank Erodibility Rating 2
BEH.I Rating ., .

Bank Erosion Prediction at Cross Section

A - B _ _C _ _D

Lateral Erosion
Cross Section

(feet/year)

C ir cle gra ph-us ed:.

Column A:

Column B:'

Column C:

at
Bank Height

(feet)

Length of
Bank

(qfeet)

Predicted Erosion

feet3

14, 06 S~.O'7
Colorado Yowstone

Use Stream Bank Erodibility Rating and Near Bank St~e'ss 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

Coiumns A'B*C,Column D:

Josh:C/My Documents/Class FilestRAM/Forms/RAM Forms 212 Wildland Hydrology;,91bo



BEHI Variable Worksheet

Stream: V.fo~1f 14- V:]cross Section: I Date: 3./t5ý'/Oý jObservers: t i

Bank Sketch

Horizontal Olitance (II)

Surfmce
Protedion

- - ---------- =,ý



Stream 1 l/,11 ,r WZ,•,,
Bank Erodibility Hazard Rating Guide

Reach IRf-%,S $0 Date 3 ,,•tt Crew9P& f?:

0

a-
0
b.-w

Bank Height (ft)ý Bank Height/ Root Depth/ Root Bank Angle Surface

Bankfull.Height (ft): Bankfull Ht Bank Height Density % (Degrees) Protection%

Value 1,0-1.1 1.0-0.9 1.00-80 0-20 100-86
VERY LOW Index 1.0-1.9 1.0-1.9 1.0-1.9 1.0-1.9 1.0-1.9

Choice V: h: V: I: V: I: V: I: V: I:

Value 1.11-1.19 0.89-0.5 79-55 21-60 79-55

LOW Index 2.0-3.9 2.0-3.9 2.0-3.9 2.0-3.9 2.0r3.9

Choice V:1:I: V: I: V: : V7 IV: I:

Value 1,2-1.5 0.49-0.3 54-30 61-80 54-30
MODERATE Index 4.0-5.9 4.0-5.9 4.0-5.9 4.0-5.9 4.0-5.9'

Choice V: 1: V: .. V: 1: V: .7r. .... V: I:

Value 1.6-2.0 0.29-0.15 29-15 81-90 29-15

HIGH Index 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9
Choice V: I: V: O.&"Zr : ? V: I: V: I: V: U< I: 7,

Value 2.1-2.8 0.14-0.05 14-5.0 91-119 14-10
VERY HIGH Index. 8.0-9.0 8.0-9.0 - 8.0-9.0 8.0-9.0 8.0-9.0

Choice V: I: V: I: V: r"e I: : V: h V: I:

Value >2.8 <0.05 <5 >119 <10
EXTREME Index - 10 10 10 10 10

Choice V:)'3,: j• V: I; V: I: V: I: V: I:

V = value, I = index SUB-TOTAL (Sum one index from each column)J ,

Bank Material Description:

Bank Materials

- Bedrock (Bedrock banks have Very low bank erosion potential)

Boulders (Banks composed of boulders have low bank erosion potential)

Cobble (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)

BANK MATERIAL ADJUSTMENT

,Stratification Comments:

Stratification

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

STRATIFICATION ADJUSTMENTr 0

VERY LOW LOW MODERATE HIGH VERY HIGH EXTREME

5-9.5 10-19.5 20-29.5 (39 5 40-45 46-50

Bank location description (circle one) GRAND TOTAL -

Straight Reach ,deofBed BEHI RATING :

Josh-C:MyDocuments/Class Files/RAM/Forms/Ram Forms.xls 11 Wildl.and Hydrology 9/00



Table i. Documentation of ratios and derived values for near-bank stress

Stream: Location: Date4 Crew-
Transverse and/or central bars - short and/or discontinuous. NBS'= High/Very High

Method 1 Extensive deposition (continuous,, cross channel). NBS = Extreme
Chute cutoffs, down-valley meander migration, converging flow (See NBS #1). NBS Extreme

Radius of Bankfull Ratio Pool Average Ratio
Method 2 Curvature Width Slope Slope

Rc (feet) Wo (feet). Rc/W Method 3 SP S SlS

Pool Riffle Near- Mean
Se Ratio Bank Max Depth Ratio

Method 4 Slope Slope Method 5 Depth

SP Sff SPSr d (feet) d (feet) d&dd

Near- Near- Near-

Bank Max Bank Bank Mean Average Bankfull Ratio
Bank M Shear Depth Slope Shear Stress

Method 6 'Depth Slope Stress

dfb (feet) - .Snb Tb (lb/ft2) d (feet) S . (lb/ft2) Tnb/-

1__5 13 0.004 O.T3z o. 0. 0 a -7 , .26 1.".n

Method 7
Velocity Gradient

Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating
Method Number 1 2 3 4 5 6 7

Rating* ....
Very Low >3.0 <0.20 < 0.4 <1.0 <0.8 <1.0

LoW N/A 2.21-3.0 0.20- 0.40 0.41-0.60 1.0-1.5 0.8-1.05 1.0-1.2

Moderate 2,01-2.2 0.41-0.60 0.61-0.80 1.51-1.8 1.06-1.14 1.21-1.6
High See (1) 1.81- 2.0 0.61 -0.80 0.81-1.0 1.81 -2,5 1.15- 1.19 1.61 -2.0

Very High S oe 1.5- 1.8 0.81 -1.0 1.01 - 12 2.51 - 3.0 1.20- 1.60 2.01 -2.3. Above
Extreme j_ < 1.5 > 1.0 >1.2 > 3.0 >1.6 > 2.3

*Circle the dominant near-bank stress rating selected.

Nlethods for Estimating Near-Bank Stress
1. Transverse bar or split channel/cenral bar creating NBS/high velocitv £adient: Level I - Reconnaissance.
2. Channel patrern (Rc/W): Level 11 - General Prediction.
3. Ratio ofxpool slope to average water surface slope (5SIS): Level II - Geneeal Prediction.
4. Ratio of pool slope to riffle slope (SI!S,,): Level I! - General Prediction.

5. Ratio of near-bank maximum depth to bankfull mean depth (d,/db-..): Level Ill - Detailed Prediction.

6. Ratio ofnea--ban'k F.na: stress to bankful! shca: stress (y... ): Near balnk = 1/3 of chanret widdh at s:udy site. Level ti, - Detailed Prediction.
7. Velocity profiles/Isovelsflelocit,.gradient: Level IV - Validation.

Note: Only select the method(s) appropriate for level of assessment and site conditions. It is n0l
necessaj-v to select all methods to obtain anr average near-baak stress racinR,

61st field day 05.xlsnbs form (3) A4E
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I. Crs eto
BEXS#2 - Walker Run

105

100

.C 95

85

80

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

Width

Bankfull Dimensions
7.7 x-section area (fl.sq.)

11.7 width (ft)
0.7 mean depth (ft)
0.9 max depth (ft)

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

17.8 width-depth ratio

Bankfull Flow
3.1 velocity (ft/s)

23.8 discharge rate (cfs)
0.69 Froude number

Flood Dimensions
13.8 W flood prone area (ft)
1.2 entrenchment ratio
2.1 low bank height (ft)
2.3 low bank height ratio

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

Materials
-- D50 (mm)
- D84 (mm)
14 threshold grain size (mm):

Forces & Power
0.72 channel slope (%)
0.28 shear stress (lb/sq.ft.)
0.38 shear velocity (f/s)
0.92 unit strm power (lb/fts)

Distance BS HI FS Elevation Omit Notes
Cross Section

reference ID
instrument helghti ---

longitudinal station -

Bankfull Sn

IS = 86.7 elev
elevation #VALUEl

Low Bank Height
:87.91 elev

elevatior

Flood Prone Area
width fpa 13.8

percent slopeýý 1.5

95. 4. 79

95. 89.88
95. 5.7 89.0
95. 5.8 88.71-0

30 95.7 882
95. 6.9 879

95.7 9.6 86.66 W

47.1 m 0 F ý,- n
Flow Resistance

MannIng's ;n
D'Arcy - Weisbach f

Note:



AmOudlinal Slo" Proft

Longitudinal Profile at BEXS#2 - Walker Run

-u-bed - water srf --- bankfull A x-section * riffle crest 0 pool 0 run A glide X --- + ---

89

88

87'

886-

85-

.................. y = -0.0072x + 87.72

104.0

84
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Channel Distance (ft)

Iln G/o\ I~nt - 4
sope, I~~S a oeaoeg IIPo-o sa It P-p raUO

reach 0.79
nffle -

pool --

188.0 (16.9 channel widths)



Bank Erosion Prediction
Stream Cross Section Date

K)-0~ f /v

Near Bank Stress Rating

Mean Shear Stress Conversion of Numerical Indices to
Bankfull Hydraulic
Radius (ft) R , Adjective Ratings

Water Surface Facet
Slope (ft/ft) S 0. 0).'C Near Bank Near Bank Stress/Mean

Shear Stress (Ib/ft2) Stress Rating Shear Stress

= yRS y=62.4lb/ft
3  _ __ 

__-_

Very Low <0.8

Near Bank Shear Stress Low 0.8 - 1.05

Bankfull Hydraulic Radius Moderate 1.06- 1.14
(ft) R (near bank 1/3)

Near Bank Water
Surface Slope (ft/ft) S 0. High 1.15 1.19

Shear Stress (Ib/fl2) Very High 1.2-1.6
T near bank= yRS - _0._ _ VeryHigh 1.2-_1.6

Extreme >1.6

Near-Bank-Stress/- Na Bank -.......
Mean Shear Stress Near Bank L
(T near bank/T) Stress Rating * LbL.L -.-.-.- .- - I. . .... J

Stream Bank Erodibility Rating

BEHI Rating

Bank Erosion Prediction at Cross Section

A B C ID

7-

Lateral Erosion at
Cross Section

(feet/year)

Circl-e 'grap'h used:7

Column A:

Column B:

Column C:

Column D:

Bank Height
Length of

Bank

(feet)

Predicted Erosion

(feet) feet3

1 FI

Colorado t on
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 |

Wildland Hydrology 9100Josh:C/My Documents/Class Files/RAM/Forms/RAM Forms 12



BEHI Variable Worksheet

StraRm: Y, [Cross Section: b£.,s i..... D.ate: sorv ,o sers•,,. ,

Bank Height/Max Depth Bankfull (C)

Highest Bank Max Bankfull .0B SO'1

Height (ft) A I•,O , Depth (ft) B.
-L A B C

Root Depth/Bank.Height (F)

Root Depth ~Study Bank DE
Root Depth (ft) 1 . Z D Height (ft) E ,"E

Wel hted Root Density (H)

Root Density I 3AZ

N% G jH
Bank Angle (1)

Bank.Angle
(Degrees)

Weighted Surface Protection (K)

Height of -Bank 0 . J/E 1. 1 .
Protection (ft) K

Bank Sketch

6

Horizontal Distance (ft)

j ,



Stream vacik Li oxti.
Bank Erodibility Hazard Rating Guide

Reach B f X5 F" Z Date 3/w•( /oi CrewB[Lf10

0
0-
r-

(A
0
2.wu

Bank Height (ft): Bank Height/ Root Depth/ Root Bank-Angle Surface,
Bankfull Height (ft): Bankfull Ht Bank Height Density % (Degrees) Protection%

Value 1.0-1.1 1.0-0.9 100-80 0-20 100-80
VERY LOW Index 1.0-1.9 1.071.9 1.0-1.9 1.0-1.9 1.0-1.9

Choice V: I: V: I: V: I: V: I: V: LI,

Value 1.01-1.19 0.89-0.5 79-55 21-60 79.55

LOW Index 2.0-3.9 2.0-39 2.0-319 2.0-3.9 2.0-3.9

Choice V: I: V: I: V: I: V: I" V: 1:

Value 1.2-1.5 0.49-0.3 54-30 61-80 54-30
MODERATE Index 4.0-5.9 4.0-5.9 4.0-5.9 4.0-5.9 4.0-5.9

Choice V: I: V: O 1: 4 V: I: V: I: V: I'

Value 1.6-2.0 0.29-0.15 29-15 81-90 29-15
HIGH Index 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9

Choice V: I: V: I: V: I: V: S. I: 7°0 V: ttJ6 I: 7,79-

Value 2.1-2.8 0.14-0.05 - 14-5.0 91-119 14-10

VERY HIGH Index 8.0-9.0 8.0-9.0 8.0-9.0 8.0-9.0 8.0-9- 0

Choice V: I: V: 1: V: Y Fj I: W.W V: I: V: I:
Value >2.8 <0.05 <5 >119 <10

EXTREME Index 10 10 10 10 10

Choice V: 90'.Oi: j( V: I: V:. I: V: I: -- V: I:

V = value, I = index SUB-TOTAL (Sum one index from each column)

Bank Material Description:

Bank Materials

Bedrock (Bedrock banks have very low bank erosion potential)

Boulders (Banks composed of boulders have low bank erosion potential)

Cobble (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)

BANK MATERIAL ADJUSTMENT1 i

Stratification Comments:

Stratification

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

STRATIFICATION ADJUSTMENT| U

VERY LOW LOW MODERATE ,4iIGNl VERY HIGH EXTREME

5-9.5 10-19.5 20-29.5 C30-39-5) 40-45 46-50

Bank location description (circle one) GRAND TOTAL 1
Straight Reach ~~doB ~BEHI RATING :

Josh-C:MyDocuments/Class Files/RAM/Forms/Ram Forms.xls 11 Wildland Hydrology 9/00



Table 1. Documentation of ratios and derived values for near-bank stress

Stream Location: Date: Crew:
e Transverse and/or central bars - Short,and:or discontinuous. NBS HighNery HighMethod 1 Extensive deposition (continuous, cross chan=el). NSS =eExHreme

Chute cutoffs, down-valley meander migration, ccnverging flowv (See NBS #1). NSS Extreme
Radius of Bankfull Ratio IP601 Average Ratio
Curvature Width Slope Slope

Method 2 Rc (feet) Wbo- (feet) Rc/W Method 3 Sl S SlS

Pool Riffle Near- Mean

Slope Slope Ratio Bank. Max Ratio

Method 4 Method 5 Depth Depth

SP S__ SS_ d0b (feet) d (feet) d, /d

Near- Near- Near-
BNkMax Nank Bank Mean Average Bankfull

Shear Depth Slope Shear Stress
Method 6 Depth Slope Stress

d~b (feet) - S§b Tnb (Ib/ft.) d (feet) S r (lb/ft2) -b/T

___ _ 0,$ c.Od O. ". O:6 D c007 1 07,6 t 1,-'Z
on

Method 7 Velocity Gradient

/)>

')

Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating
Method Number 1 2 3 . 4 5 6 7

Rating* ,
Very Low >3,0 < 0.20 < 0.4 <1.0 <0.8 <1.0

Low N/A 2.21 - 3.0 0.20- 0.40 0.41 - 0.60 1.0- 1.5 0.8- 1.05 1.0- 1.2
Moderate 2.01 -2.2 0.41 - 0.60 0.61 -0.80 1.51-1.8 1.06-1.14 1.21-1.6

High ee (1) 1.81 -2.0 0.61 -0.80 0;81- 1.0 1.81-2.5 1,15-1.19 1.61 -2.0
Very High Above 1.5-1-8 0.81-11.01.01-1.2 2.51-3.0 1.20-1.60 2.01-2.3
Extreme <1.5 > 1.0 > 1i2 >3.0 > 1.6 1 > 2.3

*Circle the dominant near-bank stress rating selected.

Methods for Estimating Near-Bank Stress
I. Transverse bar or split channel/central bar creating NBSihigh velocity =oradient: Level I - Reconnaissance.
2. Channel pattern (Rc/W): Level I1 - General Prediction.
3. Ratio of pool slope to average water surface slope (S5.S): Level 11 - General Prediction.
4. Ratio of'pool slope to riffle slope (S/S~r): Level I1 - General Prediction.
5. Ratio ofnear-barmk maximum depth to bankfull mean depth (d•,dd•:,): Level Ill - Detailed Prediction.
6. Ratio ofnea,--:.bank s.a svcs5 to ban•zful! shear stress (t-,tf): Near bank. =I/3 of channel wid.h at s'udy site Level 111- Det~iled Prcdicti
7. Velocity profiles/lsovels!Velociry gradient: Level IV - Validation.

Note: Only select the method(s) appropriate for level of assessment and site conditions. It is not
necessary to select all methods to obtain an-average near-bank stress rating,

1st field day 05.xlsnbs form (3) A4E
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Bank erosion cross sectionffi looking aownstream



I LogtdnlSoePoieI
Longitudinal Profile at BEXS#3 -Walker Run

I--U--bed - -watersrf--a-bankfull A x-section * rifflecrest 0 pool U run A glide X -- +- - -I
87

861

85
0

*84-

83 -

82

94.7

0 10 20 30 40 50 60 70 80 90

Channel Distance

100 110 120 130 140 150 160 170 180

dlnnn (OI.A tlnrn ,mtin IAnnlh ifl• I.-nth rafia n,-•lr•,-t Qn~tlnn ft\ ~ •islo a % slo ratio len h It ool- Is ecin ft . ratior 1 9 1 L L
reach

riffle
pool

0.035 173.0 (15.5 channel widths)



Cros Seto 3
BEXS#3 - Walker Run

"AA
4100 -

95

._ 90

El 85

80

7 !"7_ __.. .. .. ... .. .. .. .. .. ..

75

0 10 20 30 40 50

Width

60 70 80 90 100

Bankfull Dimensions
10.1 x-section area (ft.sq.)
12.9 width (ft)
0.8 mean depth (ft)
1.2 max depth (ft)

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

16.5 width-depth ratio

Bankfull Flow
0.2 velocity (fits)
1.9 discharge rate (cfs)

0.04 Froude number

Flood Dimensions
15.7 W flood prone area (fl)
1.2 entrenchment ratio
3.0 low bank height (ft)
2.6 low bank height ratio

Flow Resistance
0.030 Manning's roughness
0.11 DArcy-Weisbach fric.
--- resistance factor u/u*
--- relative roughness

Materials
--- D50 (mm)
--- D84 (mm)
0 threshold grain size (mm):

Forces & Power
0.002 channel slope (%)
0.00 shear stress (lb/sq.ft.)
0.02 shear velocity (fts)

0.00018 unit strm power (lb/ft/s)

Distance BS HI FS Elevation Omit Notes
Cross Section

reference ID
instrument heightI

longitudinal station-

Bankfull Stage
= 85.47 elev

elevatic

Low Bank Height
Fe S = 87.34 elev

elevation~aPkf

Flood Prone Area
width fpa' ý 15.7

Channel Slope
percent slope 5

Flow Resistance
Manning's "n ---

D'Arcy - Weisbach T

Note:BSto:M eEe.8.2ýadgtH=..
-byn t.10a vnsoebgniga

(ft) - ft - -- ft - ft- (ft) Bkf
933 88.96 Pi

933 85.471 j ý

93.3 iM 85.27FTW
93. 85.18
93. 84.84

27. 93.3 84.43

93.3 7.2 4.35FL

93.3 8.0 4.3 E
93.3 84.63 0

36. 9332 8 890

93.32 89.51 R
43. 93.32 913 BP (bt

".8 IIFMM 6.53 Iff-r F M P tp



Bank Erosion Prediction

Stream Cross Section Date

Near Bank Stress Rating

Mean Shear Stress Conversion of Numerical Indices to
Bankfull Hydraulic Adjective Ratings
Radius (ft) R
Water Surface Facet
Slope (ft/ft) S (,000 Near Bank Near Bank StresslMean
Shear Stress (lb/ft2) Stress Rating Shear Stress

=yRS y=62.41b/ft 3  0. 0 1

Very Low <0.8

Near Bank Shear Stress Low 0.8-1.05

Bankfull Hydraulic Radius Moderate 1.06 - 1.14
(ft) R (near bank 1/3)

Near Bank Water
Surface Slope (ft/ft) S , High 1.15- 1.19
Shear Stress (lb/ft 2)
T near bank= yRS 0. , OZ -Very High

Extreme >1.6
Near Bank Stress/ -- I

Mean Shear Stress 2 , Near Bank

(t ea bnkr)Stress Rating a(T near banld•) . . . . . . .J

Stream Bank Erodibility Rating

BEHI Rating I ]

Bank Erosion Prediction at Cross Section
A B ] C C D

Lateral Erosion at
Cross Section

(feet/year)

Bank Height
Length of

Bank

(feet)

Predicted Erosion

(feet) feet3

C ircl-e "g ra p-hus ed:-

Column A:

Column B:

Column C:

Column D:

I
'1 I f 7 fr/(- r

Colorado a0osn
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 1 Wildland Hydrology 9/00



BEHI Variable Worksheet

Stream: 'OW rvC• oss SeIo n: . 3 Date: So't< / 'IV ]Observers: (3? , • •

'5

Bank Sketch

Hofiontal Olatince (M)

Sudoce
Prolection



Stream 4•4, 4A,,
Bank Erodibility Hazard Rating Guide

Reach Rt, XS 9 3 Date 3,//'/aq CrewUDj , "

0i

0
0~
Cl

0a

Bank Height (ft): Bank Height/ Root Depth/ Root Bank Angle Surface

Bankfull.Height (ft), Ba.nkfull Ht Bank Height Density % (Degrees) ProtectiOn%

Value 1.0-i.1 1.0-0.9 100-80 0-20 - 160-80

VERY LOW Index 1,0-1.9 1.0-1.9 1,0-1.9 1.0-1.9 1.0-1.9

Choice V: I: V: I: V: I: V: I: V: I:

Value 1.11 -1.19 0.89-0.5 79-55 21-60 79-55

LOW Index 2.0-3.9 2.0-3.9 2.0-3.9 2.0-3.9 2.0-3.9

Choice V: 1: V:. , V: 1: V: I: V: I:.

Value 1.2-1.5 0.49-0.3 54-30 61-80 54-30

MODERATE Index 4.0-5ý9 4.0-5.9 4.0-5.9 4.0-5.9 4.0-5.9

Choice 1: I: h: V:. I: V:: V I:

Value 1.6-2.0 0.29-0.15 29-15 81-90 29-15
HIGH Index 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9 6.0-7.9

Choice V: I: V: I: V: 1aI: 7, V: q0' I: 7- V: I:

Value 2.1-2.8 0.14-0.05 14-5.0 91-119 14-10O
VERY HIGH Index 8.0-9.0 8.0-9.0 - 8.0-9.0 8.0-9.0 8.0-9.0

Choice V: I: V: 1: V: I: V.: I:

Value >2.8 <0.05 ,5 >119 <10
EXTREME Index 10 10 10 10 10

Choice V. i... I: V ; 1: V: .. . . V - 1: V; . . ..

V = value, I = index SUB-TOTAL (Sum one index from each column)l 39.- 7

Bank Material Description:

Bank Mi&trials ---- . -

-Bedrock(Bedrock-banks have very low bank erosion potential)

Boulders (Banks composed of boulders have low bank erosion potential)

Cobble (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)

BANK MATERIAL ADJUSTMENT 0

Stratification Comments:

Stratification

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

STRATIFICATION ADIUSTMENTr I

VERY LOW LOW MODERATE H IGH VERY HIGH EXTREME

5-9.5 10-19.5 20-29.5 C30-39.5 40-45 46-50

Bank location descripti GRAND TOTAL I .

Straight Reach (Outside ofBend BEHI RATING

Josh-C:MyDocuments/Class Files/RAM/Forms/Ram Forms.xls 11 Wildland Hydrology 9/00
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Table 1. Documentation of ratios and derived values for near-bank stress,

Stream: Location: Date: Crew":
Trahtsverse and/or central bars - short andlor discontinuous. NBS = High.ety High

Method 1 Extensive, deposition (continuous, cross channel). NBS = Extreme
Chute cutoffs, down-valley meander migration, converging flow (See NBS #1). NBS Extreme
Radius of Bankfull Ratio Pool Average Ratio

Method 2 Curvature Width 'hod 3 Slope Slope
Rc (feet) W,.k (feet) Rci Met 3 Slo S SlS

Pool Riffle Near- Mean
Method 4 Slope Slope Ratio Bank Max Ratio

Method 5 Depth Depth

SP Sa SP/S•" db (feet) d (feet) d,,b/d

Near- Near- Near-

Bank Max Bank Bank Mean Average Bankfull RatioShear Depth Slope Shear Stress
Method 6 Depth Slope Stress

dnb (feet) Slb Tnb (lb/ft2) d (feet) S t (Ib,/f) nb/lI

_ __ ou O.Odi Oo.6Z 1.•, o 1OO O-z6 171C

Method 7
Velocity Gradient

)

"i

Table 2. Converting Ratio Values to an Overall Near-Bank Stress Rating
Method Number 1 2 3 4 5 6 7

Rating* " .....
Very LOw >3;0 < 0201 < 0.4 <1.0 <0.8 <1.0

Low N/A 2.21-33.0 0.20 -.0.40 0.41-0.60 1.0-1.5 0.8 - 1.05 1.0-1.2
Moderate 2.01 -2.2 0.41 -.0.60 0.61-0.80 1.51-1.8 1.06- 1.14 1.21 -1.6

High S1.81-2.0 0.61-0.80 0.81-1.0 1.81-2.5 1.15- 1_19 1.61-2.0
Very High See (1) .5 - 1.8 0.81 1.0 1.01 - 1.2 2.51-3.0 1.20-1.60 2.01 - 2,3... . ... Above

Extreme I___ _ < 1.5 > 1,0 > 1.2 >3.0 > 1.6 > 2.3
*Circle the dominant near-bank stress rating selected.

PIethods for Estimating Near-Bank Stress
1. Transverse bar or split channel/central baP creating NBS/high velociry gradient: Level I - Reconnaissance.
2. Channel pattern (Rc/W): Level 11 - General Prediction.
3. Ratio of pool slope to average water surface slope (SJS): Level 11 - Generial Prediction.
4. Ratio of pool slope to riffle slope (S/Sjr): Level II - General Prediction.
5. Ratio of near-barnk maximum depth to banmkfull mean depth (c4/db.d): Level I11 -.Detailed Prediction.
6. Ratio otne--bwik sx.eas stsss to bankfulIsha, stress (L.); Nero ba•nk = 1/3 zf chanel widNh atwd site. Level Ut - Det3iled Prediction,
7. Velocit' proftles/Jsovels/Velocir, gradient: Level IN' - Validation.

Note: Only select the method(s) appropriate for level ofassessment and site conditions. It is not
necessa•,y to select all methods to obtain an average near-bank stress rating.

1st field day 05.xlsnbs form (3) A46



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



Assessment reach cross section

Assessment reach cross section #1 looking downstream



I CosSeto I

105

100

95

90

85

Assessment XS#1 - Walker Run

0 5 10 15 20 25

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)

27.1 width-depth ratio

Bankfull Flow
2.4 velocity (ft/s)

29.3 discharge rate (cfs)
0.52 Froude number

30 35 40 45 50
Width

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

Flow Resistance
0.059 Manning's roughness
0.47 D'Arcy-Weisbach Sric.
4.1 resistance factor utu*
1.5 relative roughness

55 60 65 70 75

Materials
57 050 Riffle (mm)

140 D84 Riffle (mm)
32 threshold grain size (mm):

Forces & Power
1.6 channel slope (%)

0.64 shear stress (lb/sq.ft.)
0.58 shear velocity (ft/a)
1.ý6 unit strm power (lb/ftls)

Cross Section

instrument heightt~
longitudinal station

Bankfull Stagle

FSea = 92.26 elev
elevation~

-S=
elevation-

Flood Prone Area
width fpa , 7

Channel Slope
percent slope - ME P

Flow Resistance
Manning'swnI

D'Arcy- Weisbach 9-

0 0

110
13100

1410
14.00
14100
15.00
16100
17100

20100

21100
22100
22100

23100
2510

310

31100
32100
35100

39100
410

44100

410
49100

510
5610
* 10

610
* 10

95.53jý

94.72
* 94.3

8.4I* T 93.65

91.42

91.52

91.47

7.9 I 397
94.54 BKL#

95.01 TO
5. 5.25

95.44 N



Assessment reach cross section #2 looking upstream

MWANIMMUin I AfI El AI NJE M " i

Assessment reach cross section #2 looking downstream



I. Crs eto
Assessment XS#2 - Walker Run

1004

g95

90

RS I

0 5 10 15 20 25 30

Width

35 40 45 50 55 60

Bankfull Dimensions
9.8 x-section area (ft,sq.)
17.4 width (ft)
0.6 mean depth (ft)
0.9 max depth (ft)
17.9 wetted perimeter (ft)
0.5 hyd radi (ft)

31.0 width-depth ratio

Bankfull Flow
2.0 velocity (ftWs)
19.3 discharge rate (cfs)
0.47 Froude number

Flood Dimensions
34.3 W flood prone area (ft)
2.0 entrenchment ratio
- low bank height (ft)
- low bank height ratio

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

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

Forces & Power
1.6 channel slope (%)

0.55 shear stress (lb/sq.ft.)
0.53 shear velocity (fits)
1.11 unit strm power (lb/ft/s)

Cross Section

instrument height
longitudinal station

Bankfull Stage

FS in = 93.57 elev
elevation~

-SM
elevation-

Flood Prone Area
width fpaý/`

Channel Slope

percent slope f-

Flow Resistance
Manncng's "n*r - ý4

D'Arcy - Weisbach 9" r~ •B•

Distance BS Hl FS Elevation Omit Notes
(ft) (ft) (ft) (ft) (ft) Bkf
0 NUME 4.19 Jý 0
2 MU47XM 5.66

4.6 NUITER 7.16

5.5 NOMM 7.63
5J NUOTI'M 8.29 01-33
6.5 E[MgM 9.06 0
6.7 9.07 111 LEOW

7ý2 9.23 0
8.4 9.37 0
9.4 9.46 IS
10.8 NOTRE 9.36 095MM 0
11.5 MIETWE 9.13 OF ý#- 0
12.2 00731M 9.28 EVý 0
112 9.36 0
14A 9.3
is 9.19

1 5.5 N[MM 9.29 jjý E
16.1 9.52 N
17.1 9.5 E
IT5 9.19 E
17.9 9.22 MET' M- 0
18.3 9.15 OOTI M, 0 REOW
18.7 9.1 0
19ý4 &99 N BKFL #1
22.7 8.95 m
23.5 MOM= 8,64 N BKFL #2
25.9 09[i7sm 8.63 0
27.8 8.37 E
29.7 8.25
32.4 7,99
35.5 7,65 N
38.3 7.56 E
42 5.72 0
46 4,06 0
50 3.33 E
55 I[MM 2,65 IN
58 2.78 E

N
N



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
coarse sand 0.5 - 1

very coarse sand 1 - 2

very fine gravel 2 -4 1
fine gravel 4 -6 4
fine gravel 6 -8 11

medium gravel 8 - 11 11
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 large boulder 2048 - 4096

total particle count: 195

bedrock ... .. I
clay hardpan

detritus/wood
artificial

total count: 196

Note:I

Riffle Surface Pebble Count, Walker Run

:- cumulative % - # of particles I

C

C
1=

100%-

90%

80%

70%

60%

50%-

40%

30%

20%

10%

0%-
0.01

35

30

25

3

20 9
0

'0
15 •

10

5

-40
100000.1 1 10 100 1000

particle size (mm)

Size (mm)
D16 12
D35 28

D50 57
D65 88
D84 140
D95 220

Size Distribution
mean 41.0

dispersion 3.6
skewness -0.14

Type
silt/clay 0%

sand 0%
gravel 54%
cobble 44%

boulder 2%

bedrock 1%



Longitudinal Profile - Walker Run

--- bed water srf -4--bankfull A x-section 0 riffle crest 0 pool N run A glide X -- + .-.-
97

965
95 -.. y -0.0157x t 96488

C 94

> 93

92 ...............

91

90 182.1 '277.0
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330

Channel Distance (ft)

slope (%) slope ratio length (ft) length ratio pool-pool spacing (ft) p-p ratio
reach 1.7 -- 320.0 (20.5 channel widths) ....

riffle -..
pool -



I Lniuia l"Poi.I
Longitudinal Profile - Walker Run

I- bed -. water S. --o-bankfull A X-secdmn 0 rifle crest * cool U run A oide X - + - - -

97

96

95

094

~93
in

92

91

90

Y-0.0157xý96AISO

1-.1 .I 1.U
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330

Channel Distance (Sf)

soIe. %M stoce rat lrnathfl, 1 Ia.eth r.1i i. soacno (t 5-0 rah.

reach 1.7 -320+0 (20.5 channel width.) ---

nrm. --

Pool - ----




