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UT Little Bennett Creek

Team 4

River Assessment and Monitoring: impaired Reach

Worksheet B-27. Bank profile and bank erosion summary data form.
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Riffle Bank Profile 4
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UT Little Bennett Creek Team 4 9/21/2007

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: Little Bennett, Reach - Reach 4 Location:
Station: 0+28 to 0+38 LB Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height ( C) (Fig. 5-19)
Study Bankfull
Bank 4.3 Height 1.7 (A)/(B)= 2.52941 8.61
Height @) = (A) (ft) = (B) ()
Root Depth / Study Bank Height ( E )
Root Study
Depth | °° | Bank 43 (D)1(a)={ 008977 || 578
(fiy= (D) Height @) = (A) (E)
Weighted Root Density (G )
Root
Density S (F)x(E) =| 0-34884 10
as % = (F) (G)
Bank Angle (H)
Bank :
Angle 35 2.68
as Degrees = (H)
Surface Protection (1)
Surface 30
Protection 5.9
as% = (1)
Bank Material Adjustment: [
Bedrock (Overall Very Low BEHI) < :> Bank Material
Boulders (Cverall Low BEHI) Adjustment 0
Cobble (Subfract 10 points if uniform medium to large cobble) I
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of bank material that is compesed of sand) Add 5-10 points, depending on
. posttion of unstable layers in
g;sg&;‘:;ooa';‘j’:j":im relation to bankfull stage 0
Very Low| Low | Moderate| High | VeryHigh| Extreme Adjective Rating High
E > and ,
5-95 | 10-195| 20-29.5 | 30-39.5| 40-45 | 46-50 " TotalScore | 36.0
Bank Sketch S ,51, 'R
12 ‘ Y Root
1 h (D)
10 iK7:) Bank
£ 9 &~ Angle
g 8 P e
7 =
2 s A panitl __________B_ } e
h-J . 2 E
3 s 22 £
g ¢ £8| | (i 28
S 3 - = ‘~k§’ =N o
2 ; Start
1 of
1] W rs Bank
0 1 2 3 4 5 8
Horizontal distance (ft)

Copyright @ 2006 Wildland Hydrology WARSSS page 5-56
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UT Little Bennett Creek Team 4 9/21/2007

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: Little Bennett, Reach - Reach 4 Location:
Station: 0+76 to 1+08 LB Observers:
Date: 12130159 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank 3:58 Height xs (A)/(B)= 1:6841 7.33
Height () = (A) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
Depth 1.5 Bank 3.58 (D)/(A)= 0.41899 4.7
{ft) = (D)| Height @) = (A) (E)
Weighted Root Density ( G )
Root
Density 13 (F)x(E) =| 828492 | 5 g¢
as % = (F) (G)
Bank Angle (H)
Bank
Angle 83 7.48
as Degroes = (H)
Surface Protection (1}
Surface 10
Protection 9
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) = > Bank Material
Boulders (Overall Low BEH) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 poinis depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posi'l_:ion of unstable tayers in 0
SiliClay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | Very Hig; | Extreme > Adjective Rating High
L - and
5-95 | 10-19.5| 20-20.5 | 30-39.5} 40-45 | 46-50 Total Score 37.4
Bank Sketch :
12 Roct
11 pth {5)
10 Bark
— an
& : Angle
é 2 N e
e o e o e [ e s [ e . RO .
] 5 | @ [
g ET Ly
> 3 &gy >
2 Start
1 of
o] Bank
0 1 2 3 4 5 6
Horizontal distance (ft)
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UT Little Bennett Creek

Team 4

9/21/2007

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

Copyright © 2006 Wildland Hydrology

Estimating Near-Bank Stress (NBS))
Stream: Little Bennett, Reach - Reach 4 Location:
Station: 0+76 to 1+08 LB Stream Type: Valley Type:
Observers: Date; 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channelicentral bar creating NBS........... Level 1 Reconaissance
(2) Ratio of radius of curvature to bankfull width (R, / Wik )...vocererenisrisimnssssscsieccneenee]  LeVEL B General prediction
(3) Ratio of pool siope to average water surface slope (Sp/ 8 )vvncoorem et Level 1l General prediction
{4) Ratio of pool slope to riffle 510p8 ( Sp/ Spif ).reerrervcssromimissiistiss s msens s s s Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dyp / dokg )- - cveneoeeeceeneees Level i Detailed prediction
(6) Ratio of near-bank shear stress to banifull shear stress ( T,/ Tt ). oo eceeciveciecnece Levei I Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient... - Level IV Validation
= [Transverse andfor central bars-short andlor dlscontmuous ................................... NBS = High / Very High
2 (1) |Extensive deposition (continuous, cross-channel)....... ... e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow...........c..oooooeeee iiiiinne. .. NBE = Extreme
Radius of Bankfull- Near-Bank
2 Curvature | Width Wy { Ratio R/ Stress
R: (®) 3] Wi (NBS) |
= Near-Bank e
> 3 Pool Slope | Average Stress Dominant
= | & S, Slope S | Ratio S,/5] (NBS) Near-Bank Stress
o
Low
Near-Bank
(4) Pool Slope | Riffle Slope | Ratio S,/ Stress
8y St Srit (NBS)
Near-Bank Near-Bank
(5) Max Depth | Mean Depth| Ratio dnp/ | Stress
dnp () Ao (1) Art NBS
= 1.9 1.3 1.46 Low
g Near-Biank Bankfull
G Near-Bank Shear Shear Near-Bank
(6) | MaxDepth Near-Bank | Stress 7 ( | Mean Depth} Average 1 Stress Tug (| Ratio T/ | Stress
do (®) | SlopeSpp | bA?) diys (1) Slope S b ) Tt (NBS)
> Near-Bank
5 4] Velocity Gradient (ft /sec| Stress
% /ft) (NBS)
-
__Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1 {2) {3) 4 {5 (6) 4]
Very Low NIA >3.00 <0.20 <0.40 <100 <0.80 <050
Low N/A 221-300 | 020-040 | 0.41--060 | 100-150 ; 080-105 | 0.50-1.00
Mcoderate N/A 2.01-220 | 041-060 | 061-080 { 151-1.80 ! 1.06—1.14 } 1.01-1860
High See 181-200 ! 061-080 ] 081100 1.81-250 | 145-1.19 | 1.61-2.00
Very High v 150-180 ;| 0.81-1.00 { 1.01-1.20 | 251-3.00 | 120160 | 2.01-240
Extreme Above < 1.50 > 1.00 > 1.20 >3.00 > 1,80 > 2.40
Overall Near-Bank Stress {NBS) rating Low

WARSSS page 5-66
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UT Little Bennett Creek

Team 4

9/21/2007

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

Estimating Near-Bank Stress (NBS )
Stream: Little Bennett, Reach - Reach 4 Location:
Station: 0+28 to 0+38 LB Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split chanhel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature o bankfull width { Ry / W) oo oo vevervarnecssmissencsnnsnc ] LR General prediction
{3) Ratio of pool slope to average water surface slope (Sp/S)......ccoviinnrnnnene Level 11 General prediction
(@) Ratio of pool slope to riffle S10Pe (Sp/ Spr )} erierrrrirrrir et Level |l General prediction
(5) Ratio of neat-bank maximum depth to banidull mean depth ( dpp / s ). v vvvvicienneee Level 1l Detailed prediction
(8) Ratio of near-bank shear stress to bankfull shear stress ( T/ Txr)----croccovceees Level il Detailed prediction
M Velocity profiles / Isovels / Velocity gradiont.............ccuiirinenisrens s canes s e Level iV Validation
= Transverse and/or central bars-short andfor discontinuous............. ......ccceiiieiens NBS = High / Very High
.d;’ (1) |Extensive deposition (continuous, cross-channel).............ooooini e S NES = Extreme
b Chute cutoffs, down-valley meander migration, converging flow.............ccccccceen e .....NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width W, | Ratio R./ Stress
(2) R, (ft) m Wi (NBS)
= Near-Bank e
% 3 Pool Slope | Average ' Stress Dominant
¥ S, Slope S |Ratio 8,/S] (NBES) Near-Bank Stress
=
Low
Near-Bank
" Pool Slope | Riffle Slope | Ratic S,/ Stress
4 S, Sut Sur (NBS)
Near-Bank Near-Bank
5 Max Depth {Mean Depth| Rafio du,/ |  Stress
G [ ap® | dw® | cdw | NBS)
e 1.7 1.3 1.31 Low
o Near-Bank Bankfull
@ Near-Bank Shear Shear Near-Bank
{6) | Max Depth Near-Bank | Stress 7, ( | Mean Depth| Average | Stress Tuc (| Rafio T/ Stress
dop () | SlopeSpy | b?) diyg (1) Slope S bift ) Tiag (Bs) |
> Near-Bank
T (n Velocity Gradient ( ft / sec Stress
® ift) (NBS)
=)
_ Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1} (2) (3) (4) (8) {6) (7)
Very Low N/A >3.00 <0.20 < 0.40 <1.00 <0.80 < 0.50
Low N/A 22i-3.00{ 020-040 1 041-060 | 1.00-150 | 0.80-1.05 | 0.50-1.00
Moderate N/A 201-220 | 041-060 | 061-080 | 151-180 ; 1.06-1.14 | 1.01-~-1.60
High See 181-200 | 061-080 | 081-100 | 18t-250 | 1.15-119 | 1.61-2.00
Very High M 150180 | 081-100 | 1.01-120 | 251300 | 120-160 | 201-240
Extreme Above <150 >1.00 >1.20 > 3.00 >1.60 >2.40
Overall Near-Bank Stress {NBS) rating Low

Copyright ® 2006 Wildland Hydrology
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UT Little Bennett Creek Team 4 9/21/2007

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: Little Bennett, Reach - Reach 1 Location:
Station: Pool XS STA 0+55 LB Qbservers;
Date: 12/30/99 Siream Type: : Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank 5.7 Height 3.8 (AY/(B)= 1.5 5.9
Heigiit @ = (A) (f) = (B) (©)
Root Depth / Study Bank Height ( E }
Root Study
Depth 3 Bank 5.7 (D)/(A)= 0.52632 3.75
()= (D)| Height @) = (A) (E)
Weighted Root Density (G )
Root
Density 40 (F)x(E) = 210526 7.08
as % = (F) (G)
Bank Angle (H )
Bank
Angle 140 10
as Degrees = (H)
Surface Protection ( | )
Surface 45
Protection 4.71
as% = (1)
Bank Material Adjustment: ] '
Bedrock (Overall Very Low BEHI) = > Bank Material
Boulders (Overall Low BEH) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) I ‘
Gravel or Composite Matrix (Add 5-10 peints depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) Pasition of unstable layers n 0
Siit/Clay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | VeryHigh| Extreme P Adjective Rating | High
{ > and
5-95 | 10-19.5]| 20-205 | 30-39.5| 40-45 | 46-50 " Total Score 31.4
Bank Sketch iy
100 .
9
g \
] ,
g / —p
s ¥ [y Y S
.§ \s\“h‘ ; g E
5 Y| S
// Y
b i
012345678 91011121314151617
Horizontal distance {ft)
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UT Little Bennett Creek Team 4 9/21/2007

Worksheet 5.9. Various field methods of estimating Near-Bank Stress (NBS) risk raings to calculate erosion rate.

Estimating Near-Bank Stress (NBS)
Stream: Little Bennett, Reach - Reach 1 Location:
Station: Pool XS STA 0+55 LB Stream Type: Valiey Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, fransverse bar or split channel/central bar creating NBS........... Levei | Reconaissance
(2) Ratio of radius of curvature to bankfull width (Re / Wigr)-.ooooooieirioisiiinieciicie e Level Hi General prediction
(3) Ratio of pool slope to average water surface slope (Sp/8)...ceorv e irvesiiinsn v Level i General prediction
@) Ratio of pool slope to riffle SIope (Sp/ Spr)ori. v crrerrs v i sst s e s Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dnp/ Ay )--oo v eeeeerinnaanns Leve! llI Detailed prediction
(6} Ratio of near-bank shear siress to bankfull shear stress { Tay / Toir ). -veeeeeme Level I Detailed prediction
{7) Velocity profites / Isovels / Velocty gradient. ............coovieiiiiininn e et Level IV Validation
= | Transverse andor central bars-short and/or discontinuous............. .......oooeenn. NBS = High / Very High
% {1) [Edensive deposition (continuous, cross-channel)..........c.ocooinmiimrr e et NBS = Extreme:
=l Chute cutoffs, down-valley meander migration, converging AOW et e eieieeas NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width Wy | Ratio Re/ Stress
R (ft) " Wiae (NBS)
= Near-Bank —
= gy | Pool Slope | Average Stress Dominant
§- (3) S, SlopeS |Rafio 8,/8] (NBS) Near-Bank Stress
Very High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sp/ Stress
4) s, Sqt Sur (NBS
Near-Bank Near-Bank
5) Max Depth | Mean Depth| Ratio dn,/ | Stress
dp () | dua () dons (NBS)
= 3.8 1.3 2.92 [|Very High
2 Near-Bank Bankfull
o Near-Bank Shear Shear Near-Bank
(6) | Max Depth Near-Bank | Stress T, ( | Mean Depth| Average | Stress Ta ( Ratio 7y, Stress
| du(f) | SlopeSpp | WA®) | dua) | SlopeS ot ) Tiae (NBS)
> Near-Bank
5 0 Velocity Gradient (ft/sec| Stress
> Ift) {NBS)
-
Converting values fo a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (M ) @) @) (5) (6) [
Very Low N/A > 3.00 <0.20 < 0.40 <1.00 <0.80 <0.50
Low N/A 221-300 | 020-040 | 0.41-060 | 1.00-15C¢ | 0.80-1.05 | 0.50—1.00
Moderate N/A 201220 0.41-060 | 081-080 | 1511580 [ 1.06-1.14 | 1.01-1.60
High See 1.81--200 | 061-080 | 081100 | 1.81-250 | 1.15-1.19 | 1.64-2.00
Very High m 150-180 | 081-1.00 | 101120 | 251-3.00 | 1.20-160 | 2.01-240
Extreme Above <150 > 1.00 >1.20 > 3.00 >1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very High
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UT Little Bennett Creek

Team 4

9/21/2007

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! vasiables to determine BEHI score.

Stream: Little Bennett, Reach - Reach 1 Location:
Station: Riffle XS STA0+99 LB Qbservers:
Date: 12/30/99 Stream Typs: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height ( C) (Fig. 5-19)
Study Bankfull
Bank 3.2 Height 1.9 (A)/(B)= 1.68421 6.38
Height it = (A) (f) = (B) (C)
Root Depth / Study Bank Height ( E }
Root Study
pepth | %9 | ‘Bank 3.2 (Dy/(A)=| 015625 |1 7 76
(f) = (D)) Height @) = (A) (E)
Weighted Root Density ( G )
Root
Density 20 (F)x(E) = 3.125 10
as % = (F (G)
Bank Angle (H )
Bank
Angle 133 10
as Degrees = (H)
Surface Protection (1)
Surface 10
Protection 9
as% = (1)
Bank Material Adjustment: |
Bedrock (Qverall Very Low BEHD ~ :> Bank Material
Boulders (Overall Low BEHI) Adjustment 0
Cobble (Subtract 10 peints if uniform medium to large cobble) |
Gravel or Composite Matrix (Add 5-10 paints depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posmcﬂ of unstable [ayers in 0
Silt/Clay (no adjustment) relation to bankfult stage
VeryLow| Low | Moderate| High | Very High | Extreme > Adjective Rating | Very High
i and
5-95 | 10-190.5]| 20-205 | 30-39.5| 40-45 | 46-50 '~ Total Score 431

Bank Sketch

15

1

6

17

Horizontal distance (ft)

) J%
= -l
k=S
% 7
£ P
L ]
96

18

BANKFULL
Height (B)

E /2]
A8

it
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UT Little Bennett Creek

Team 4

9/21/2007

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

Copyright © 2006 Wildland Hydrology

Estimating Near-Bank Stress (NBS )
Stream: Little Bennett, Reach - Reach 1 Location:
Station: Riffle XS STA 0+99LB Stream Type: Valiey Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channelicentral bar creating NBS........... Leve! | Reconaissance
(2) Ratio of radius of curvature to bankfull width (R / Wit )-- oo oo Level il General prediction
(3) Ratio of pool slope to average water surface slope {Sp /8 ).cvvevii e s e cae Level 1l General prediction
@ Ratio of peol slope 10 riffle SIope { Sp/ S )---r--ocrrersesomimssmins st s level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dn, / dpks ). ooceevieiinncein Levei I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( Tn, / T Joreeoonserseiemeciennen.. Levei Il Detailed prediction
{7) Velocity profiles / lsovels 1 Velocity gradient... veneer Lavel IV Validation
= | Transverse and/or central bafs-short andfor dlscontlnuous ................................... NBS = High / Very High
9 (1) |Extensive deposition (continuous, cross-channel)........ ... NBS = Exireme
3 Chute cutoffs, down-valley meander migration, convergingflow...............cccooiii it NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Wiith Wy,; | Rafio R/ Stress
@ [ r® ® Wy | _(NBS)
= Near-Bank e
3 (3) Pool Skope | Average _ Stress Domtinant
® Sp Slope 8 |Ratio 8,/8] (NBS) Near-Bank Stress
- Low
Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
4 Sy St Sii (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dow/|  Stress
B | dptt) | dueti i (NBS)
= 1.9 1.3 1.46 Low
[ Near-Bank | Bankfull
S Near-Bank Shear Shear Near-Bank
(6) | Max Depth Nr-Bank Stress T ( | Mean Depth| Average | Stress Tus (| Ratio T/ Stress
dus () | Slope Spb | IbM?) et () Slope S I/ ) Toad (NBS)
> Near-Bank
5 ) Velocity Gradient {ft /sec| Stress
- It) {NBS})
]
__Converting values to a Near-Bank Stress {NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1} (2) (3) (4) (5) {6) ()
Very Low NIA >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low NiA 221-300 | 020-040 | 0.41-060 | 1.00-150 | 0.80-1.06 | 0.50-1.00
Moderate NiA 201-220 | 041-060 | 061-080 | 151-180 | 1.06-1.14 | 1.01-1.60
High See 181-200 | 061-0.80 | 081-1.00 | 1.81-250 | 1.15-1.19 | 1.61-2.00
Very High U} 150-1.80 | 0.81-1.00 | 1.01-1.20 | 251-3.00 | 120-160 | 2.01-240
Extreme Above < 150 > 1.00 > 1.20 >3.00 > 1.60 >2.40
Overall Near-Bank Stress (NBS) rating Low
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UT Little Bennett Creek Team 4 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) varables and an overall BEHI rating
(Rosgen, 1998, 2001a). Use Figure 5-19 with BEH| variables to determine BEH! score.

Stream: Little Bennett, Reach - Reach 4 Location:
Station: 0+38-0 to 0+76 LB : Qbservers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C) _(Fig. 5-19)
Study Bankfull
Bank o7 Height 3.8 (AY/(B)= 1.5 59
Helght @ = @A)  m= (B) (€)
Root Depth / Study Bank Height ( E )
Root Study
Depth e Bank 5.7 (D)/(A)=| 95263211 375
(= (D) Height 1= (A) (E)
Weighted Root Density ( G )
Root 40 21.0526
Density (F)x(E) = =™ 7.08
as% = (F) (G)
Bank Angle (H )
Bank 7
Angle 165 10
as Degrees = (H)
Surface Protection (| )
Surface 45
Protection 4,71
as%h = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) 5 > Bank Material
Boulders (Overall Low BEH]) Adjustment 0
Cobble (Subtract 10 points if uniform medium to iarge cobble) I ‘
Gravel or Composite Matrix (Add 5-10 points depending on ' Stratification Adjustment
parcentage of bank material that is composed of sand) Add 5-10 points, depending on
. position of unstable J i
:?;}gf:;‘:::;?:;ﬂe . e 0
VeryLow| Low | Moderate| High | Very High | Extreme > Adjective Rating | __High
H and :
5-95 | 10-19.5| 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score 314
Bank Sketch ',
12 » —-‘-\-—;:; S Root
11 fé ::\ pth (D)
10 ¥ 3 _«_.'{j}eaank
g @ iz & Angle
g 8 Y
= 7 X1 5 » TLEL]
B s B e AR Bapkfull - G5_|_: s
s i =Py Wi 85
5 5 7 2% ‘ £%
5 I g5 4 5 2 8
g 3 { e — =~ -4%4:,_—_ - 0.
2 t / . Start
1 ’ T of
0 | Bank
0 1 2 3 4 5 B E 0
Horizontal distance (ft) {
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UT Little Bennett Creek

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

Team 4

9/21/2007

Estimating Near-Bank Stress (NBS)
Stream; Little Bennett, Reach -Reach 4 Location:
Station: 0+38-0 to 0+76 LB Streamn Type: Valiey Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, fransverse bar or split channel/central bar creafing NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width (R /Wi )- .- oo, Level It General prediction
(3) Ratio of pool siope to average water surface slope (Sp/ S8 )...ccoonvimn i niinicnces Level 11 General prediction
{d4) Ratio of pool slope to riffle S10pe (Sp/ S Jevecrrreermsrisimnrinsssiin s e Level |l General prediction
(5 Ratio of near-bank maximum depth to bankfull mean depth (dyp / dpge ). .ovovinnenneno Level il Detailed prediction
(6) Ratio of near-bank shear siress to bankfull shear stress { Tuy/ Toug b ccoves e soirionecrecee oo Level llI Detailed prediction
(7} Velocity profiles / Isovels / Velocity gradient... . Level IV Validation
= | Transverse andior central bars—short and/or discontinuous. ............ oo NBS = High / Very High
2 {1) |Extensive deposition (continuous, GroSS-CHANNEY)............ocurerurerivonrsnis s sserasssesn NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.............ccccoiiiiis iiiiineinnnenn NBS = Extrerne
Radius of | Bankdull Near-Bank
2 Curvature | Width Wy, | Ratio Re/ Stress
(2) R, (ft) ({3} Wi {NBS)
- Near-Bank
o 3 Poct Stope | Average | ° Stress Dominant
s | @ S, Slope S | Ratio S,7S]  (NBS) Near-Bank Stress
- =
Very High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
) So Sy Syt (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio duw/ | Stress
B | dut®) | de® | dw | (BS)
= 3.8 1.3 2.92 ||Very High
o Near-Bank Bankfull
S Near-Bank Shear Shear Near-Bank
(6) | MaxDepth Near-Bank | Stress 7 { | Mean Depth| Average | Stess Tus(| Ratiotn/ |  Stress
du (f) | StopeSpp | IbA*) g (ft) Slope S b ) Tt (NBS)
> Near-Bank
T 4 Velocity Gradient { ft / sec Stress
5 Ift) {NBS)
P
Converting values to a Near-Bank Stress (NBS) rating
 Near-Bank Stress (NBS) Method number
ratings (1 (2) (3) (4) (5) (6) (N
Very Low NiA > 3.00 <0.20 <0.40 < 1.00 < 0.80 < 0.50
Low NIA 221-300 | 020-040 | 0.41-060 | 1.00—-1.50 | 0.80-1.05 | 0.50~1.00
Moderate NIA 201-220 | 0.41-060 | 0671080 | 151180 | 1.06-1.14 | 1.01-180
High See 181-200 | 061~-080 | 0.81-100 | 1.81-250 | 1.15-1.19 | 161-2.00
Very High m 150-1.80 | 0.81-1.00 | 1.01-120 | 251-3.00 ; 120-160 | 2.01-240
Extreme Above < 1.50 >1.00 >1.20 >3.00 > 1.60 >2.40
Overall Near-Bank Stress (NBS) rating Very High
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UT Little Bennett Creek Team 4 9/21/2007

Worksheet 5-8. Form 1o calculate Bank Erosion Hazard index (BEHI) variables and an overall BEHI rating
(Rosgen, 1998, 2001a). Use Figure 5-19 with BEH! variables to determine BEHI score.

Stream: Little Bennett, Reach - Reach 4 Location:
Station: 1+21 to 1+31 RB Observers:
Date: 12130199 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C) (Fig. 5-18)
Study Bankfull
Bank 6.8 Height 4.3 (A)/(B)= 1:5814 5.91
Height ) = (A) (f) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
pepth | %2 | Bank 6.8 (D)/(A)={ 007353 |} = g 78
(fty = (D)] Height (m = (A) (E)
Weighted Root Density ( G )
Root 12 0.88235
Density (F)x(E) =™ 10
as% = (F) (G)
Bank Angle ( H)
Bank
Angle 130 10
as Degrees = (H)
Surface Protection (1)
Surface 30
Protection 5.9
as% = (1)
Bank Material Adjustment: | . =
Bedrock (Overall Very Low BEHI} = > Bank Material
Boulders (Cverall Low BEH) Adjustment 0
Cobble (Subtract 10 peints if uniform medium to large cobble)} |
Gravel or 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 8
Siit/Clay (no adjustment) reldtion o bankhull stage
VeryLow| Low | Moderate | High | Very High| Extreme . Adjective Rating | Extreme
L ) A and
5-95 | 10-19.5| 20-29.5 | 30-3905| 40-45 | 46-50 * Total Score 46.8
Bank Sketch =\ r
12 :
1
10
g 9
4 8
£ 5 A~
g 8 SR S = - (1], U] || st
- 5~T
— 4 -5
£ 5 I =
2
1
0
0 1 2 3 4 5 &
Horizontal distance (ft)
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UT Little Bennett Creek

Team 4 9/21/2007

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

Estimating Near-Bank Stress (NBS)
Strearn: Little Bennett, Reach - Reach 4 Location:
Station: 1+31 to 1+52 RB Stream Type: Vallay Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Siress (NBS)
{1) Channel pattern, transverse bar or sglit channel/central bar creating NBS............ Level | Reconaissance
@) Ratio of radius of curvature to bankfull width ( Ro / Wi} eceeeee Level Il General prediction
(3 Ratio of pool slope to average water surface slope (Sp/ S5 ). v reer e Level Il General prediction
{4) Ratio of pool stope to riffle SIOpe { Sp/ S )---c----criwesrimmrsnsusissorsiossosasressnsssssiseaaes Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dnp/ Ak )< -coovreriarnans Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear Stress ( Tuy / T ) sremresrerrammemonisnss s Level i Detailed prediction
(7) Velocity profites / Isovels / Velochy gradient. ....................cccieriiencurinimmmnnsesssieeas Level IV Validation
= | Transverse and/or central bars-short andior disconfinuous............. ..., NBS = High / Very High
g (1) |Extensive deposition (continuous, cross-channel)..............ccorenim NBS = Extreme
=) Chute cutoffs, down-valley meander migration, converging flow........................ .coceoool NBS = Extreme
Radiusof | Bankfull " | Near-Bank
2) Curvature | Width Wi, | Ratio R./ Stress
R (ft) ) Wy | (NBS)
= Near-Bank - .
§ @ Pool Slope |  Average _ Stress Dominant
? 5, Slope S | Ratio S,/8] (NBS) Near-Bank Stress
1
Low
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sp/ Stress
(4) Sy St St NBS
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio du,/ | Stress
&) | a,.m dhe (1) s (NBS)
= 1.7 1.3 1.31 Low
o Near-Bank Bankfult
3 Near-Bank Shear Shear Near-Bank
(6) | MaxDepth | Near-Bank | Siress ., (| Mean Depth| Average | Stress Tug(] RafioTw/ | Stress
dp () | SlopeSpp | IvR?) At () Slope S Ibfft? ) Togg (NBS)
> Near-Bank
3 ) Velocity Gradient (ft/sec| Stress
2 Ift) {NBS}
55
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1) (2) {3) {4) (5) (6) {n
Very Low NTA > 3,00 <0.20 <040 <1.00 <0.80 <0.50
Low NIA 221-300 | 020-040 | 0.41-060 § 1.00—150 | 0.80-1.05 | 0.50-1.00
Moderate N/A 201-220 i 041-060 | 061-080 | 1.51—-180 | 106-114 | 1.01-160
High See 181-200 | 061-080 | 081-1.00 | 1.81-250 | 1.15-1.19 | 1.61-200
| Very High m 150-1.80 | 0.81—1.00 | 1.01-120 | 251-300 | 1.20-1.60 | 2.01-240
Extreme Above <1.50 >1.00 >1.20 >3.00 > 1.60 >2.40
Overall Near-Bank Stress (NBS) rating Low
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UT Little Bennett Creek

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

Team 4

9/21/2007

Stream: Little Bennett, Reach - Reach 4 Location:
Graph Used: Totai Bank Length (ft). 168 Date: 12/30/1999
Observers: Valley Type: Stream Type:
(1) (2) (3) {4) {5) (6) | (7) (8)
Station (ft) BEHI rating |NBS rating |Bank Length of |Study bank|Erosion Erosion
{(Worksheet |(Worksheet |erosion bank (ft) height (ft} |subtotal Rate
5-8) 5-9) rate {Figure| [(4)%(5)x(6)] |(tons/yrit)
(adjective) [({adjective) [5-38 or &- (ft*yr) {[(7)27] =
39) (ftiyr) 1.3/(5)}
0+28 to 0+38
1. LB High Low 0.4018605 10 4.3 17.28 0.08
0+38-0 o
2. 0+76 LB High Very High | 1.999446 33 57 433.08 0.55
0+76 to 1+08
3 LB High Low 0.4006634 32 3.58 45.9 0.07
1+21 to 1+31
4. RB Extreme Extreme | 4.9998065 22.8 6.8 775.17 1.64
1+31 to 1+52
5. RB High Low 0.3991486 38 34 51.57 0.07
Pool XS STA
6. 0+55LB High Very High | 1.7052632 1 5.7 9.72 0.47
Riffie XS
7. STA 0499 Very High Low 0.421875 1 3.2 1.35 0.07
8.
9.
110.
1.
12,
13
14.
15
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination | erosion
(f1yr) 1334.07
Total
Convert erosion in fAT to yds®Ar {divide Tota! erosion (ft°/yr) by 27} erosion
(yds’tyr) 49.41
Convert erosion in yds>/yr to tonsfyr {multiply Total erosion (yds®fyr) by e;r::::n
1.3} (tonslyr) 64.23
Calculate erosion per unit length of channel {divide Total erosion e:st;:n
{tons/yr) by total length of stream (ft) surveyed} (tonstyr/ft) 0.3823
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UT Little Bennett Creek

Team 4

9/21/2007

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

Stream: UT Little Bennett Creek, Reach - Team 4 Location; Montgomery County, Maryland
Graph Used: Total Bank Length (ft): 168.5 Date: 8/15/2007
Observers:  SHARP Valley Type: VI Stream Type: C4
(1) {2) (3) (4): (5) (6) | {7)! I (®
Station {ft} BEHI rating |NBS rating |Bank Length of |Study bankfErosion Erosion
{(Worksheet |(Worksheet ferosien  |bank (ft) height (ft) |subtotal Rate
5-8) 5-9) rate (Figure [(4)%{5)%(6)] J(tons/yr/ft)
{adjective) |(adjective} |5-38 or5- (fClyr) {I(7y27]
39) (ftiyr) 1.3/(5)}
Pool BEHI OB 1) ey '
1._(2008) High High - | 0.5085616 1 5.84 297 0.14
I Reach BEHI D= = e
2. BK1(2006) | Very High | Very High | 0.7995536 16 4.2 5373 0.16
Reach BEHI ! = B T
3. BK21(2008) High High 0.4998649 | 37 8 110.97 0.14
Reach BEHI TN
4. BK3 (2006) Extreme Moderate 1.0989 25 4 109.89 0.21
Reach BEHI _ S ¢ ' T
5. BK4 (2006) Extreme Extreme | 29.99967 - 35 .78 8189.91 11.27
Reach BEHI NI
6. BK5(2006) | Very High | Moderate | 0.2994361 28 3.8 31.86 0.05
Riffle BEHI ' . T N '
7.. (2006) Very High. | Moderate | 0.2579618 1 314 0.81 0.04
8.
9, v
-J10.
11,
12.
[13.
14,
15. '
Total ] .
Sum erosion subtotals in Column (7) for each BEHI/NES combination |  erosion s
{ft’ryr) 8500.14.
Total
Convert erosion in ft*fyr to ydsafyr {divide Total erosion (fyr) by 27} erosion !
{yds>iyr) 314.82
Convert erosion in ydssiyr to tonsfyr {multiply Total erosion (yds3fyr) J:st;:n '
by 1.3} {tonsfyr) 409.27
Calculate erosion per unit iength of channel {divide Total erosion e;‘:::n
(tonsfyr) by total length of stream (ft) surveyed} (tonslyrift) 2.4289
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UT Little Bennett Creek Team 4 9/21/2007

Worksheet 5-6. Riparian vegetation composition/density used for channel stability assessment,

Stream: UT Little Bennett Location: Montgomery County, Maryland
Disturbed [\/
Reference (impacted
Observers: Team 4 reach reach) Date: 9-21-07
Existing Potential
species species
composition: Late to mid succesional hardwood composition: Late succesional hardwood
: ; Percent of total
Rop::;ar;:ig;ler Perizr:,t;.eﬂal Rercornt.of ?:te Species composition species
categ coverage composition
Tulip Poplar ' ~ 30%
g Green Ash 30%
® . . Black Wainut | 30%
g Canopy layer 30% 15% Sycamore 10%
=
100%
> ' Green Ash 30%
S Spice Bush 30%
2 Sycamore 20%
© 0,
2 Shrub layer L Multiflora Rose _ 10%
= Ironwood 5%
N Alder 5%
100%
Smart Weed 40%
Microstegium 35%
Tearthumb 10%
0,
Herbaceous €9% Jowel Weed | B9
3 Thistle 5%
3 Sycamore 5%
g 100%
3 | Leaforneedle Remarks:
(0} litter Condition, viger andfor usage
o of existing reach:
Bare ground 1%
*Based on crown closure. -
**Based on basal area to surface area. Colu:l:;:’gml -
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UT Little Bennett Creek Team 4 9/21/2007

Worksheet 5-3. Field form for Level ll stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  UT Little Bennett River 2007, Reach - Reach 1

Basin: Drainage Area: 1088 acres 1.7 mi*
Location:

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat/Long.). @ Lat/0Long Date: 9/22/2007
Observers: Valley Type: VI

Bankfull WIDTH (Wy,s)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 23.6 ft

Bankfull DEPTH (dy,)

Mean DEPTH of the stream channei cross-section, at bankfull stage elevation, in a
riffle section (dys = A/ W) 1.33 ft

Bankfutl X-Section AREA (Ay,4)

AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle

section. 31.3 |ff
Width/Depth Ratio (Wy! dyi)

Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 17.74 |ft/f
Maximum DEPTH {(d,uis)

Maximurmn depth of the bankfuli channel cross-section, or distance between the

bankfull stage and Thaiweg elevations, in a riffle section. 1.82 ft

WIDTH of Flood-Prone Area (Wy,,)

Twice maximum DEPTH, or (2 x dpug) = the stage/elevation at which flood-prone area

WIDTH is determined in a riffle section. 150 ft
Entrenchment Ratio (ER)

The ratio of flood-prone area WIDTH divided by bankfult channel WIDTH (W, / W)

(riffle section). 6.36 ft/ft

Channel Materials (Particle Size Index ) Dy

The Dsp particle size index represents the mean diameter of channel materials, as
sampled from the channel suiface, between the bankiull stage and Thalweg
elevations. 30.1

mm
Water Surface SLOPE (S)
Channel slope = "rise over run” for a reach approximately 20-30 bankfull channed
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient ol 3
at bankfull stage. 0.0123 |wit g

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream fength
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.53

Stream CcC4 < (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology WARSSS page 5-29
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UT Little Bennett Creek

Team 4

9/21/2007

Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

Channel Pattern ]

Stream: Charles Little Bennett, Reach - Reach 1 Location:
Observers: Date: 8/22/2007 Valley Type: Vil Stream Type: C 4
{ River Reach Summary Data ]
[ | [Mean Riffie Depth (d) | 1.32 |1t |Riffle Width (W) |  23.64 [t |Riffle Area (Auy) P 3129 i@ |
? £/ [Mean Pooi Depth (dup) [ 1.95ft__ [Pool Width (Wasy) | 20.25 [ |Pool Avea (Auy) R
4 '; -
£ || Mean Pool DepthvMean Riffle| ; 4g 19w/ |51 wigthiiitfie Width 0.86 "5 |pool Area / Riffie Area 126 [P
E Depth as bt K
| 2| [Mox Riffe Depth (0es) | 1.82[ft [MaxPool Depth @) {416 {8 [Max Riffle DeptMoan Riffle Depth | 1.38 |
E [Max Pool DepthiMean Riffie Depth |3.152] [Point Bar Stope I o3 |
| G| [streamflow: Estimated Mean Velocity at Bankfull Stage (ui) [ 4458ws  [Esumation Method  (Lamold 1994 |
‘ [Streamﬂaw: Estimated Discharge at Bankfull Stage (Quy) i ~4304%%crs  |Drainage Area i 1.7 im? |
Gaometry Mean Min  Max Dimensioniess Geometry Ratios Mean Min  Max
[Meander Length (Lm) 145 | 145 | 145 [n  [Meander Length Ratio (Lm/Wa) 6.43 | 6431 6.13 |

IRadIus of Curvature {Rc)

|Radius of Curvature/Riffle Width (Rc/Wis)

1.82 | 135} 2.33 |

[Belt Width (We)

|
{ 43 | 32 | 85 |n
| 68 | 68 | 68 it

|Meander Width Ratio (Wex/Ws)

|individual Pool Length

[ 16.8] 13.2] 231 i

|Pool LengthiRitfie Width

0.71 {056 0.98 |

[Poot to Pool Spacing

[50.4]27.3] 73510

[Pool to Pool Spacing/Riffle Width

243 {116 341 |

i
!
| 2.88 | 2.88] 2.88 |
i
|
|
|

Foature Midpoint *

Mean Min Max

Dimenslonless Depth Ratios

[Ritfie Length | 22 [142] 3871 [RifMe LengtvRiffie Width 0.93 | 0.06] 1.51 |
[ J{valley Stope (v8) | 0.0123 [t |Average Water Surface Slope (S) | 0.0113 UR |Sinuosity (VS/S) | 1.53 |
FiStream Length(SL) | 168 [ |Valley Length (VL) {110 lr  |sinuosity (SLVL) 11527 |

H Low Bank Height  start! 2.33 Ift Max Riffle start; 1.69 ift Bank-Height Ratio (BHR) start; 1.379

! {L.BH) end; 3.23 ift Depth endi 1.97 i#t (LBHMax Riffle Depth) end] 1.64

| Facet Slopes- "Moan,; Min ,' Max Dimensionless Slope Ratlos - Mean  Min . Max
2 |[Riffle Siope () {0.030{0.07}0.047itit_[Riffe Slape/Average Water Surface Slope (S S) | 2.627.11.468} 4.158 |
2|[RunSiope (S,)  |0.118]0.037]0.276]tt | Run SlopeiAverage Water Surface Siope (S ! S) 110.4633.241}24.443]
? TE_; [Pool Siope (S, 0.000]0.000/0.0011ft _|Pool Stope/Average Water Surface Siope (S, 5) { 0.027 10.000; 0.083 |
: gbielide Slope (S;)  10.002}0.000{0.005}ftt |Glide Slope/Average Water Surface Slope (S,/ S) | 0.191 {0.000} 0.404 |

Moan Min Max

HRiffle Depth (dy)

{1.82]1.68] 1.97 |ft

|R'rfﬂe Depth/Mean Riffle Depth {d;/ dp)

[1.3791 1.27 1.492|

[Run Depth (dur) {247 § 1.97 | 3.06 {ft  [Run DepthiMean Riffie Depth (Gun/ du) {1.871}1.49]2.318|
[PooiDepth (d,) 1446} 3.26 4.78 [t [Pool Depthhean Riffle Depth (d, / du) | 3.152 | 247§ 3.621 |
l [Glide Depth () {246} 2.08} 2.3 it |Glide DepthiMean Riffie Depth (d; / duw) 11.6361 1.58 | 1.742 |
I . Roach® Rifflo® Bar Roach”" Riffie® Bar___Protrusion Height"
g i ! 1 1 1 ' H
& ([ sand P9 1 0 | 1447 || D) 2003 | 3872 | 971 [ 0 lmm |
8 : . : , —
| 3|[% Gravel | 67 | er | 7428 || Do| 3012 | 4606 | 1878 | 0  imm |
1 '8 |[*% Cobble P21 0 33 | 1125 |[Dw| 7483 | 8505 | 5668} O  Imm |
e v . .
b 2 |[% Bouicer P o P o T o |[os] 11533 | 11448 [ 7574 | 0  jom |
i ||% Bedrock " 0 | o0 | 0 |[ow] 180 | 17998 | e | 0  lom |
H —

¢ Active bed of a riffle.

d Height of roughness feature above bed.
Copyright © 2006 Wildland Hydrology

a Min, max, mean depths are the average mid-point values except pools, which are taken at deepest part of pool.
b Composite sample of riffles and poois within the designated reach.
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UT Little Bennett Creek Team 4 9/21/2007

STREAM NAME - REACH IDENTIFICATION

VELOCITY CALCULATION FORM

Stream: Bennett UNT
Reach: 4,00
Location:
Date:
Observer(s):
Comments:
Existing Conditions
3130 |4pr Bankfull Cross-Sectional Area (ft%) 0.17 |Dg  Riffle Dy {f)
23.60 |Waxr Bankfull Width (fi) 0.0133 |5 Water Surface Slope
133 {Dpgr Bankfull Mean Depth (f) Aq-_g_q’ R/D 3 R/Dyy (V)
2625 |WP  Wetted Perimeter (i) 3220 |g Gravitational Acceleration (fi/s”)
119 (R Hydraulic Radius (ft) 170 (D4  Drainage Area (mi%)
68“0 5290 |Dgy Riffle Dg4 (mm)

R/DS4, u/u*, Mannings "n"
Relative Roughness vs. Resistance Refationship Graphs

u/u* (using R/Dy,: see Reference Reach Field Book (p.188), River Field Book (p.233)) - Ll !‘%5:
EManning's "n" (see Reference Reach Field Book (p.189), River Field Book (p.236) 0.04
Velocity (using Manning's equation: n=l.49Rm'S{m)!n) 445 ft/s
Discharge (using Q=Agi1) e 13936 ofs
Resistance as a-function of Relative Roughnw
wu* = 2.83+5.7log(R/DS4) —4
u*: (using a*=(gRS)™) 0.66 fis
Velocity (using u=u*(2.83+5.7log(R/Dy,)) 500 [, . 23 st'
Discharge (nsing Q=Agxu) \7-1-5'7-65 132 -l_| ofs
Manning's "n'" by Stream Type -
JStrcam Type C4
Manning's "n" (see Reference Reach Field Book (p.187), River Field Book (p.237) 0.04
Velocity (using Manning's equation: u=l.49R(m)S(m’ln) 445 fi's
Discharge (using Q=Apyyu) 139.36 cfs

Limerinos Equation (1970):

iManning's "n" (using "n"=~(RV"0.0926)/(1.16+2log(R/D84)) 0.03
[Velocity (using Manning's equation: u=1.49R“I5H ) 532 t/s
Discharge (using Q=Agyru) 166.62 cfs

Jarretts Equation for Estimating Manning's n

n =0.39 §*% g6 0.07
Velocity (using Manning's equation: u=1.49R*I50 D) 2.58 fifs
*Disclmrge (using Q=Apyyu) 80.76 ofs

Continuity Equation

File: vaioo ALY L

/yj}},'p,'ec[mm cufter. 120.5G
M AcAs & M, poayve  SG.O2 ¥

9 2L1I 2OV
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River Name: UT Little Bennett River 2007
Reach Name: Reach 1
survey Date: 09/21/2007

—— i ————— " —— = — i — M A B R M R R W YER Y e e e e ek e bl A dle ek i WS A AN N M EEY W e S W v e i e

Upper Bank

Landform Slope:

Mass wasting:

Debris Jam Potential:
Vegetative Protection:

O 5w

Lower Bank

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

Deposition:

B W N
o

Channel Bottom

Rock Angularity:
Brightness:

consolidation of Particles:
Bottom Size Distribution:
scouring and Deposition:
Aquatic vegetation:

B OOUTWN

Channel stability Evaluation

Sediment Supplg:
Stream Bed Stability:
W/D Condition:

Stream Type. c4
Rating - 89

Condition - Good

Very High
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UT Little Bennett Creek Team 4 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

b. Flow Regime

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

_ FLOW REGIME
- istream: \ T LW e 13erma® Cv  |ocation: Mawdmowera Co . PAD )
Y .
Observers: % =em— Y ) Date: 9[2t[o7
List ALL COMBINATIONS that ? 2. ; ! :
APPLY............=
 General Category . .
- E Ephemeral stream channels: flows only in response to precipitation. Often used in conjunction
with intermittent. y
S Subterranean stream channel: flows parallel to and near the surface for various seasons - a sub-
surface flow that follows the stream bed.
Intermittent stream channel: one that flows only seasonaily or sporadically. Surface sources
B invoive sorings, snowmett, artificial controls, stc. Zften this term is associated with flows that
reappear 3iong /arious 'ecations of 3 reach then run subterranean.
P Perennial stream channels: surface water persists yeariong.
Specific Category
1 Seasonal variation in streamflow dominated primarily by snowmelt runoff.
2 | Seasonal variation in streamflow dominated primarily by stormflow runoff.
03 Uniform stage and associated streamflow due to spring-fed condition, béckwat‘er, etc.
4 | Streamfiow regulated by glacial melt.
. 5 | lceflowsflice torrents from ice dam breaches.
‘6 | Alternating low/backwater due to tidal influence.
7 Regulated streamflow due to diversions, dam release, dewatering, etc.
B Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassiand) that change flow response to precipitation events.
g Rain-on-snow generated runoff.

Copyright © 2007 Wildland Hydrology B13



UT Little Bennett Creek

River Assessment and Monitoring: Impaired Reach

c. Stream Size and Order

Team 4

9/21/2007

2™ Field Day

Worksheet B-6. Stream size/order categories for stratification by stream type.

- Stream Size and Order

Stream: UV L e B mey Cieaic

Observers: ™\ 2 = v =}

Location: v~ ondraom—ery Co. | HAD
= <

Date: Sizy) =N

Stream Size Category and Order < |S - ( ’) 1

- .| STREAM SIZE: Bankfull | Check (v}
Category | width - { appropriate
meters | feet category
3.1 5305 <1 r
5.2 03-1.5 1-5 -
(s3.) | 15-46 515 r,
S-4 46-9 15 - 30 ¥
5-5 9-15 30 - 50 - I
5-6 15-22.8 50 - 75 I
S.7 22.8-30.5 75 — 100 N
S-8 30.5- 46 100 — 150. k=
S-9 46 - 76 150 — 250 I
S-10 76 - 107 250 — 350 I~
S-11 107 — 150 .350-500 f . DG
. 8-12 150 —-305 | 500 - 1000 e
$-13 >305 >1000" L
T ' Stream Order- -

Add categories in parenthesis for specific siream order of
jreach. For example a third order stream with a bankfuil width
of 6.1 meters (20 feet) wouid be indexed as: S-4(3).

B14

Copyright © 2007 Wildland Hydrology
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UT Little Bennett Creek Team 4 - 9/21/2007

River Assessment and Monitoring: Impaired Reach 2™ Field Day

d. Meander Patterns

Worksheet B-7 Meander pattern relations used for interpretations for river stablllty

' Meander Pattems

stream: \ )\ L'SWe TDc et Co Reach; _ “}
Observers: \ 2o— “\ Date; 9 zn(o—l

List ALL CATEGORIES that APPLY = | 143

Various Meander Pattern variables modifi ed from Gala y et al. ( 1973)

msrom'eo MEANDER LOOPS

M8 IRREGULAR MEANDERS \mth oxhows‘-
\ and uxbow cu&offs

Iy —

Copyright ® 2007 Wildland Hydrology B15



UT Little Bennett Creek Team 4 9/21/2007

River Assessment and Monitoring: Impaired Reach 2™ Fieid Day

e. Depositional Patterns

Worksheet B-8. Deposmonal patterns used for stabillty assessment mterpretatlons

i :Baposamr: t

Stream: \.T' \..w“’\ﬂ- '\bef\ﬁ‘t-“‘"r Cv Reach: X
Observers: ™ Veow— ) _ Date: 9|2t ) o7
List ALL CATEGORIES that APPLY < 37y B B

Vanous Deposmonal Features modtf ed from Gala _y etal ( 1973)

i R e oy e,
4 56 Main Channel Branching with
CHANNEL BARS and islands

ey SV i"._“::;-—_ﬁ:-*r*-

DELTA BARS

L T T T P I TOR e TR

B16 Copyright © 2007 Wildland Hydrology
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UT Little Bennett Creek Team 4 9/21/2007

River Assessment and Moniforing: Impaired Reach 2™ Field Day

f. Channel Blockages

Worksheet B-9. Various categories of in-channel debris, dams and/or channel
blockages used to evaiuate channel stab|llty

wgannel Blockaqes

Stream JV 71 Me Thenert Cr Location: Ova s~ §o—er Co, AAD
Observers: \QQM v _ Date: C)S'z,n\ SN _
i | Materials, which upon placermi o e active channel or ﬂood- Check )

-Descriptionfextent | prone area, may cause adjustments i channel dimensions. or 1 aiithat
TS :_'....."dltlons due to mﬂuences on the exnsimg l‘ow regime. | apply
D1 None Minor amounts of small, floatable material. R/
i ' ial, e.g. /

D2 Infrequent Debris consists of small, easily moved, floatable material, e.g., leaves, 7

needles, small limbs and twigs.

increasing frequency of small- to medium-sized material, such as large
D3  Moderate limbs, branches and small logs, that when accumulated, affect 10% or less r
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 ot portions of frees that may occupy 10-30% of the r
active channet cross-section area,

Debris "dams” of predominantly larger materials, e.g., branches, logs and
D5 Extensive trees, occupying 30-50% of the active channel cross-section area, often -
extending across the width of the active channel.

Large, somewhat continuous debris "dams,” extensive in nature and
occupying over 50% of the active channe! cross-section area. Such r
accumulations may divert water into the flood-prone areas and form fish
migration barriers, even when flows are at less than bankfull,

D6  Dominating

D7 Beaver dams: | An infrequent number of dams spaced such that normat streamfiow and ™
Few expected channel conditions exist in the reaches between dams. '
Beaver dams: Frequency of dams is such that backwater conditions exist for channel

DB Frequent * | reaches between structures where streamflow velocities are reduced and -

req channel dimensions or conditions are influenced.
. | Numerous abandoned dams, many of which have filled with sediment and/or
Beaver dams: oo . . : :
D9 Abandoned breached, initiating a series of channe! adjustments, such as barnk erosion, I~
an lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to land uses or development located
H within the flood-prone area, such as diversions or low-head dams, controlled
uman . : .

D106 influences by-pass channels, velocity control structures and various transpottation I~

: encroachments that have an influence on the existing flow regime, such that
A significant channel adjustments occur.
= B\

Copyright © 2007 Wildland Hydrology Bt17
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River Assessment and Monitoring: Reference Reach 1% Field Day

g. Degree of Channel Incision (Bank-Height Ratio) (continued)

Worksheet A-10. Relationship of Bank-Height Ratio (BHR) ranges to corresponding
stream stablllty ratings to determme degree of channel incision.

Degree of Channel Incision

Low Bank Height: |7 b Bank-Height Ratio: |} 3¢,
Max Bankfull Depth: (.73 :

Degree of Channel incision Stability Rating <= | Wlgefe va fe[ v g l '

Degree of Channel Incision

19

18 | /
1.7 /

1.6 : /

1.5 - / —

14 = — =
7
134—— —

1.2 4

Bank-Height Ratio (BHR)

14— -

Stable ' Slightly incised Moderately incised Deeply ineised
- Stability rating

DUVH’. Gﬂl gne 5:‘7[3, féaf'/s repri 6#%%@4{% ol Fhe /(4(4
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River Assessment and Monitoring: Impaired Reach ' 2™ Field Day

i. Width/Depth Ratio State

Worksheet B-12 Width!depth ratio state stablllty ratfng

chlth/ Depth Rano State .
Existing Width/Depth Ratio: 11 A Ratio of existing wid to reference wid: | { V3
Reference Width/Depth Ratio: 3.0 '

Width/Depth Ratio State Stability Rating ™ | s o3 ciudern kit -

Width/Depth Ratio Stability Ratings

he
-]

wid ratio)
P
jl

g
a
\
|

o
N
[

Only use "Decrease relative to

reference w/d ratio” for incising
cihanneis (bank-height ratio >1) 1
(Worksheet B-10)

'

{Decrease relative to reference wid ratio)
-3 o
o =

| .
/

o
.
I
|
|
\
\
/

o
(Y

Ratio of wid ratio to reference wid ratio  ratio (Increase relative to reference

Stable Maderately unstable Unstable Highly unstable
Stability rating
Bar, B!

e

e,
y N
& >
< "._; é::, 6’ "

B20 Copyright © 2007 Wildland Hydrology K N
e S



UT Little Bennett Creek Team 4 9/21/2007

River Assessment and Monitoring: Impaired Reach 7 2" Field Day

j- Degree of Channel Confinement (Meander Width Ratio (MWR))

Worksheet B-13. Degree of confinement stability ratings based on meander width ratio
divided by reference meander width ratio.

- Degree of Confinement
ol
Existing Meander Width Ratio (MWR): W < |2, 97 Ratio of MWR to MWRref: | &, 5%
Reference Meander Width Ratio (MWR): 459 cth= 4.0
Degree of Confinement Stability Rating < Imoa,_, 0;,:_,_\\,‘ C Mf;mp;
Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition { MWR, )

0.0 —

o4 ' _ <010

0.2 : < S

5 63 / \ 0.10 - 0.29

E / )
E ! rd
3 s
S 06 E
= / 0.30-0.79 /

0.7

0.8 —

0.80 — 1.00 \ /
0.9 ) \ /
1.0 : —r —
Unconfined Moderately Confined Confined Severely Confined
Degree of confinement
D22~
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River Assessment and Monitoring: Impaired Reach .. 2™ Field Day
Worksheet B-18. Sediment competence calculation form to assess bed stability. :
Stream: [ ]}v})e Be nn‘g;H' Stream Type: CY }
ALocation: Valley Type: &
{Obserers:  Tepyn Date: 4 / ;2_/ 1007
.|Enter required information
1461 Dsp Riffie bed material Dgy (mm) — @ ¢d1ve
b E) .[{5\0 Bar sample Dsq {(mm) i_
Ovl?7| Dmax Largest particle from bar sample (ft) N (mm) ‘?2;;
| 0.0l ],3 S S Existing bankfull water surface siope {ft/ft)
g Q@A -
e IRF %3 d Existing bankfull mean depth (ft)
|4 LOS Ys Submerged specific weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
Ul _ e D /" | Range: 3-7 Use EQUATION 1: ¢ = Ay -0.872
e = 2y P By g T =0.0834(D_ /D)
L:O ; =il |«30 |DmaxDso| Range: 1.3-3.0 Use EQUATION 2. ¢* = 0,0384 (Dyyax/Dso) 2%
o 5
0. 030 T* Bankfull Dimensionless Shear Stress EQUATION USED: Z_
Calculate bankfull mean depth required for entrainment of largest particle in bar sampie
*
[oRE —~— O .Be] d Required bankfull mean depth {ft) d= L—KS-PE = R 0' B 5)(0' IQ?)
; S © o O3
Check: [T Stable I~ Aggrading % Degrading
[Calculate bankfull water surface slope required for entrainment of largest particle inbar ||
sample ' :
-
Jo.oo7 S Required bankfull water surface slope (t/ft) S T_’J& - O_j_a BUﬁ ' 55)/() ' MZ)
d |33
Check: I Stable [T Aggrading 54 Degrading
 [Sediment competence using dimensional shear stress A = 21, > 11° W £ 2.6, 254
' Koz lel
0,,@_5/] Bankfull shear stress T = ydS (bs/ft?) (substitute hydrauolic_?rgglsgi R, with mean depth, d) | |2 .4 0133)/010}15)
Yo | 3 e b=i52.02 Lc T T Rdive Eiffle Bedl
/ [2% Moweable particle size (mm} at bankfull shear stress {Figure B/-i)___\ 99 "'3 = B5mrm Dhbp =140 e
: U ‘
, O» 2| Predicted shear stress required 1o initiate movement of Dy,ax (Mure B-4)
. @}i— {) | Predicted mean depth required to initiate movement of Dpay (MM} di= -%—s- 2 Gg%@‘ et '}!ﬁ‘j
5 . e une T O 92-8 . s ) ¢
Predicted slape reguired to initiate movement of Dy, (mm B o
0,005 = - }_ .S_ yd = o210 (1e23)
- P e~ 15] 1T

B48 Copyright @ 2007 Wildland Hydrology
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River Assessment and Monitoring: Impaired Reach

Worksheet B-18. Sediment competence calculation form to assess bed stablllty

2" Field Day

Stream L, ,\-} le B S d+ Stream Type Cti
{Location: Valley Type: %
JObseners:  Teavn U Date: 9 /2,2__ / 2007

|Enter required information

Y. ] Dso Riffle bed material Dgq {mm)
1B D D/s\o Bar sample Dso (mm) 7
. 304.8
Do > } Dmax Largest particle from bar sample () =] Y {mm) -
0,015 Sgp | Existing bankfull water surface siope (t/f)
I 33 d Existing bankfuil mean depth (ft)
[ e o 5/ Vs Submerged specific weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
He. | /. : 3 L et A\ 0872
%% | |21 S |Pgo/Psq | Range: 3-7 Use EQUATION 1: ¢* =0.0834 (D_ /D7)
% ={l2.0 b> |Dmax/Dsel Range: 1.3-3.0 Use EQUATION 2: 1" = 0,0384 (Dpax/Dso) -0.867
6,620 T* Bankfull Dimensionless Shear Stress EQUATION USED: >
3} o
o3 Calculate bankfuil mean depth required for entrainment of largest particle in bar sample
>
[, e f,._..gumf d Required bankfull mean depth (ft) d = lst_a:: 0. 020 (Jiff S) (o ,339
. S O. OL[ ES

Check: I” Stable I~ Aggrading = Degrading

{Calculate bankfull water surface siope required for entrainment of largest particle in bar

B48

Copyright @ 2007 Wildland Hydrology

 {sample | :
. - :
10, oo1? S Required bankfull water surface siope (ft/ft} S= T_’)’;’% - 0.0 ?"O(l ’ 6’5)(0'3’9
i [ef 1%
Check: ™ Stable I Aggrading f=//Degrading '
‘ Sedir.nent‘con'petence using dimensional shear stress ~ = 3L > 2= W= 2l-25 (]
= .19 1.
0.B4 | Bankfull shear stress ¢ = ydS (tbs/t?) (substitute hydraullic radius, R, with mean depth, d ) fp&‘f‘)ﬂt%}(ﬁ). oNz)
| 3 3 Moweable particie size (mm) at bankfull shear stress (Figugg:l) Dbaeq o D‘tggi:wm
0.50 Predicted shear stress required to initiate movement of D%m) (Figure B-4)
: . . I T .50 ]
Predicted mean depth required to initiate movement of D,y (MM d=— - =i
0siAY P res mm 4=98 © crale.oB) .
. . - T 0.50 — E-,(rs ]
) Predicted slope required to initiate movement of Dpge (MM) Sz ~ O«
0.° b Ty T crfie®3) “7
LE}‘-‘ 15 h \"q

Def



UT Little Bennett Creek Team 4 ' 9/21/2007

River Assessment and Monitoring: Impaired Reach 2™ Field Day
Worksheet B-18. Sediment competence calculation form to assess bed stabihty
[reom | #le Bona 7 Sweam Type_( 4
{Location: R 5. L‘ 4 valley Type: 3
 |Obseners: 75 ., L{ Date: G_2)-07
“JEnter required information :

3 L) B ’ Dsp Riffle bed material Dgy (mm)
{ (0 <6 D/;u Bar sampie Dy {mm)
: : 3048
| 0‘ , q 7 Dinax Largest particle from bar sample (ft}) 6 & {mm) MR
——? 0.0 UQ S Existing bankfull water surface slope (f/ft}
! 3 3 d Existing bankfull mean depth (ft}
i ] b S/ Vs Submerged specific weight of sediment

Seiect the appropriate equation and calculate critical dimensionless shear stress

: o m" : 3 Do A | -0872

7.4 V5o 5o | Renge 3-7 Use EQUATION 1: 7" =0.0834(D_ /D )

| 30 DmaxDso| Range: 1.3-3.0 Use EQUATICN 2 1* = 0.0384 {DmaxDso) 0%
10, 0 30 T* Bankfull Dimensionless Shear Stress EQUATION USED:
Calculate bankfull mean depth required for entrainment of largest particle in bar sample
F
D,
I 0 g3 d Required bankfull mean depth () d= -z—.-—}—’;-—-—”z{

Check: I Stable I Aggrading I'F/Degrading

-Calcuiate bankfull water surface siope required for entrainment of largest particle in bar
{sample

T Y, Dimax

O R Uﬂ 7 S Required bankfull water surface slope (/) S= -

Check: I” Stable I Aggrading 4 Degradlng

Sedlment conpetence using dlmensnonal shear stress

' O : 6 7 Bankfull shear stress T = ydS (Ibslf_!z) (substitute hydraulic radius, R, with mean depth, d )

: ?fhg ‘ - ﬁ) 5 Moveable particle size {mm} at bankfull shear stress (Figure B-4)
< g g ( 03 Predicted shear stress required to initiate movement of Dy, (Mmm) {Figure B.4)
[,6 g Predcted mean depth requied to iitiate moverment of Doy (mm) = 3%
L?’ o Predicted slope reguired to initiate movement of Dy (Mm) S ._.,_},’%
/: 62 L‘ E sﬁﬂr'\ef't. C—rm/rmly ot watee
B48 Copyright © 2007 Wildland Hydrology
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_UT Little Bennett Creek Team 4 9/21/2007

River Assessment and Monitoring: Impaired Reach 2™ Field Day

Worksheet B-18. Sediment competence calculation form to assess bed stability.

Stream: ‘ Stream Type:

"{Location: Valley Type:
‘|Observers: Date;
:|Enter required information
Dso Riffle bed material Dsg (mm)
Dls\o Bar sampie Dgy (mm)
) 304.8
Dimex Largest particle from bar sample (ft) {mm) mmit
10.0(13 S Existing bankful) water surface siope (ft/ft)
. _ A _ zesHE
0.9 g ;/ﬁ Existing bankfull mean depth (ft) 2 .= S ° Teee ¢ 0.9S £t
le LS Vs Submerged specific weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
A
DSOJ’IZ)50 Range: 3-7 Use EQUATION 1: 7" =0.0834 (D _ ,rn;‘o ) oarz
Dpmax/Dso| Range: 1.3-3.0 Use EQUATION 2 ©* = 0.0384 (Dyyax/Dsp) 2%
" Bankfull Dimensiontess Shear Stress EQUATION USED:
Calculate bankfull mean depth required for entrainment of largest particle in bar sampie
EJ D .
d Required bankfull mean depth (ft) d= u‘;—mi

Check: I” Stable ™ Aggrading I~ Degrading

|Calculate bankfull water surface slope required for entrainment of largest particie in bar
sample

_ T *Y,Dimax

S Required bankfuil water surface siope (ft/ft) S
d

Check: | Stable I Aggrading I Degrading

 [Sediment competence using dimensional shear stress F=old s

Y] =095
O b7 Bankfull shear stress € = ydS (ibs/t?) (substitute hydraulic rz}s%ius, R, with mean depth, d )

07355

{13 | Mowable particte size (mm) at bankfiil shear stress (Figure B-4) > = {C7,D2 T,

Predicted shear stress required to initiate movement of D, (Mm) (Figure B-4)

Predicted mean depth required to initiate movement of Dy, (Mm)  d= 7

yS

Predicted siope required to initiate movemnent of Dy, (mm}  S= %

DPraose Bar SQWLPLQ = 9% mm

B48 Copyright © 2007 Wildland Hydrology
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River Assessment and Monitoring: impaired Reach 2" Field Day
1000 . - ! 1.
ﬂ‘”&}: ....... L : ........... '.";E NI
30—  Colorado Data: Power Trendiine .’;, :
: T
. Dia. fmmy = 152021, :
: 2
[ 12 i : R = 838 :
5 100., ..... P N - ] it
| = AL “ T
~~ en IR WA O
'Dwo Bay SG\T“P) E 590 ....... \\\\ s E - 4
s ¢ . : \ it :
Cl‘g{mm E X: H g " \ =1
o . :% G
E " IR Nz :
E 1(} ...... LA .A.,.-f'..
C)couf Chain - EaiE ‘“‘q : :
- 80 mrl 5.4 ....... % ..... ’}5 ; ....... s
(Lc\wl‘?e'ﬁ“ Pav“hde) m 3: ! : A 9
i—- pr | L A ! AN |
1 S I o ] | :
2 LR j :f |
< oo ol a PICQOE Sl SRR NS RISTR IRE RS TER)| 112 RRTRS E
a P ; - ¥} . 1 ‘ = g -+
: ! ; =P Pawer-Trendiine: 23
z '54:“..—...?0 .;—. ..... sevadan ,-E“r l II,WoIman&Mmef1%4 ]
—— ' : U i ¢ P T
é S og? ﬂr’L : Dia-.=77;ss1:;“ i
'2. % . * =|8338 5
O . § g ST : :
1- 9 3 : : :
g

g S88g M @By g 2345|q 2345 g

T = CRITICAL SHEAR STRESS: (Ibs./sqft.)

Labaoratory and field data on critical shear stress required to initiate
movement of grains (Leopold, Wolman, & Miller 1864). The solid line is the
Shields curve of the threshoid of motion, mnapoaedfromthseversusR
form into the present farm, in which critical shear stress is plotted as a
function of grain diameter.

f O Leopoid, Woiman & Miller: 1964
0 Colorada Data (Wildiand Hydrology)

Figure B-4. Critical shear stress required to initiate movement of bed-material grains

following the Shields relation (Leopoid et. Al, 1964), as modified by field data from

Colorado (Rosgen, 2005).

Copyright © 2007 Wildland Hydrology B47
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UT Little Bennett Creek Team 4

9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day -

Worksheet B-19. Stability ratings for corresponding successional stage shifts of
stream types. Check (/) the appropriate stability rating.

Stream: Stream Type:
Location: Valiey Type:
Observers: Date:
Streamtype changesdueto | Stability rating (check §

'-Sgcpé_s'_sLional stage shifts (Figure B-5) | appropriate rating) -

Stream type at potential, {C—E),

[ Stable
(Fy—B), (G—B), (F=B), (F-C), (D-C)
(E-C) KModerately unstable
C= Cw)— c B
(G—F), (F—D), (C~F} [~ Unstable

(C—D), (B—G), (D—G), (C—G), (E—G) I~ Highly unstable

B52 Copyright © 2007 Wildland Hydrology



¢-1'UT Little Bennett Creek

Team 4

River Assessment and Monitoring: Impaired Reach

Worksheet B-20. Lateral stability prediction summary.

9/21/2007

2™ Field Day

Stream: Stream Type:
Location: Valley Type:
Observers: Date:
'- !_ ateral stability criteria Laterai stability categories Solected
“fehpose one stability. A L T s points
“catégoryfor each - Stable | Moderately |y, able | RN 4 Grom
Eriterion 1-5) j unstable 1 TUTUET ) unstable | gachiow)
1 W/d ratio state <12 1.2-1.4 14-16 >1.6
(Worksheet B-12) L‘
@ (@) ) (|
, Depositional patter B1,B2 B4, B B3 (Bs, 86,87 | |
{Worksheet B-8) et 7
(1) 2 3 (Ol
' o M2, M5, VB,
4 Meander pattern Nﬂ..ﬂli,/\m e ‘
(Worksheet B-7)
Q)] 3)
MVH, MEx, [HH, H/Ex, ExM,
LAVL, UL, LM, WL, MM WH, - :
Dominant BEHI/NBS UH L/'VH Mh\ﬂ'n_ IJEXMH/L HL, "Wﬂ? Ex/H, Ex/VH, -
4 bl ' VHVL, EXVL | VHVH, EX/Ex
(Worksheet B-16) . } .
(2 @ {6) @)
Degree of
5 confinement (MWR / 08-10 0.3-0.79 0.1-0.29 < 0.1
MWR,,J (Worksheet B- | ‘ A
13) ) &) 3 @)
Total points| f4 '
..o ‘Laterai stability category point range
Overall lateral stability Moderately ~ Highly
category (use total points | - S_:;ab;e u;n;ta?;e U;;sta;:e un:tza:)le
and check stability rating) . r & o
B54 Copyright © 2007 Wildiand Hydrology



UT Little Bennett Creek

Team 4

River Assessment and Monitoring: Impaired Reach

9/21/2007

2" Field Day

Worksheet B-21. Vertical stability prédiction for excess deposition/éggradation.

Stream: Siream Type:
Location: Valley Type:
[Observers: Date:
1::::::'(*:;3;22 “:’ i Vertical stability categories for excess deposition / aggradation Se!ected
- stability category for No deposition Modera.te Excegs Aggradation POz {irom
_each criterion 1-6) deposition deposition ‘ each row)

Trend toward

Sufficient depth insufficient deoth Cannot move Dy}  Cannot move Dy off
Sediment and/or slope to e P of bed material bed material and/or
1 competence transport largest slightly P and/or Dyg of D0 of bar or sub-
(Worksheet B-18) size available | 4o cetent bar material pavement size
B T e LT e N e
@ [ @ (6) ®
L
. Reduction up to | Reduction over
Sufﬁcpnt Tfe"d tpward 25% of annual 25% of annual ;
capacity to insufficient ) z : .
Sediment capacity T g sediment yield of | sediment yield for
2 port ahnual | sediment
(POWERSED) load : capacity bedioad and/or bedlcad andfor
suspended suspended
S L. SO S NS S RIS SO !
@ ) (©) /@)
g
. Wid ratio state 1.0-1.2 12-14 1.4-18 1.6 L
(Worksheet B-12) | e e
@ ) (6) @
Cument stream L/
type at potential P ek P
(C—Highw/d C}, | >
Stream succession or c_loas not (E—C) (B=>High wid B), (G—D), (F—D) / . /
4 states (Worksheet B-| indicate " 5.7/,
” (C—F) 7)
19) deposition/ / /V (
aggradation 22y ey 7
@ Ty [ @) ®)
o/ o
Depositional B1 B2, B4 B3,B5 | B6, B7, B8 -
5 patterns (Worksheet et /% [4
B-8 I e I ot =
¥l (™) 2 @ @]
=
6 Debris 7 blockages o, P2, D3 D4, D7 D5, D8 bs, bs, D10
(WorksheetB-9) | ol o S | — \
[ () 2 ) “)
Total points;/;;f < (.
[ ) K
Vertical stability category point range for excess deposition/
aggradation
Vertical stabiiity for
: .ty Moderate Excess
excess deposition / . . o .
aggradation (use total No deposition deposition deposition Aggradation
points and check stabitity] 1014 15520 -0 i
rating) | i 5 A r

Copyright @ 2007 Wildland Hydrology
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UT Little Bennett Creek

Team 4

River Assessment and Monitoring: Impaired Reach

9/21/2007

2™ Field Day

Worksheet B-22. Vertical stability prediction for channel incision/degradation.

indicate incision

Stream: Stream Type:
jLocation: Valley Type:
fobservers: Date:
'!*.Fe:ﬁcaf stablﬂtv Vertwa!sta i!m cazeuones for channelmcusmnid-graaation e ST B TYIE
1 < - o = —1 . Selected
G : il N o points{from
stablttty category for Not incnse_t_l“ ] ‘Sllgh,tly]n(:ISEd _ Moder:;zly : Degr-adatson ¥ zach mi,, .
eachcmeﬂon1«5) : AT e o T T (ol Ut
Trend to move
. Does not . Particles much
Sediment indicate EXCesS Il;:rgecr,fsl;zaersotrh:n D1oo 0; bed larger than Dy Z,
1 competence competence Dm i move of bed moved
(Worksheet B-18) s 07 DG
(2) 4) (6) {8)
Does not ‘Slight excess flf%i?:nizl:oergy Excess energy
2 Sediment capacity indicat..e excess :g:ﬁz&:‘g‘;g increase load up :hm;fgg;gn{?f fmore
(POWERSED) capacity above reference ::Igg:’ ;;fa ’ annuat foad Z
2) (@) (6) (8)
Degree of channel 1.00 - 1.10 1.11-1.30 1.31-1.50 >1.50
3 incision (BHR) ' ' ' ' P fz
(Workshet B-10)  |--------------- 7/3 ---------------------------------------------------------- AR
[ (2 4 (6) (8)
soesnot | WBHR> 1.1 and | IrBHR > 1.1
Stream succession stream type has | and stream type { (B—G), (C—G),

4 states (Worksheets | o degradation | /G between has wid iess (E—G), (D—G) 2
B9andB10) | oo oo 510 s | <
7 (2 @ ) ®
R
Confinement (MWR
0.80-1.00 30-0.7 -0, .
5 /NMWR,.) 030-079 0.10-0.29 <0.10 z—
{Worksheet B-13)  [r----rereesnee- Py R % HEE

Total points

abifity category point range for channel incision / -
~_. degradation

Verticai stability for 7 ‘
channel incision/ o . o Moderately -
degradation (use total Not incised | Slightly incised incised Degradation
points and check ‘ - 12-18 19 - 27 > 27
stability rating} ; e i

7 e 5

B56
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UT Little Bennett Creek

Team 4

River Assessment and Monitoring: Impaired Reach

Worksheet B-23. Channel enlargement prediction summary. -

9/21/2007

2" Field Day

Streany: Stream Type:
Location: Valley Type:
Observers: Date;

 :hannel enlargement

~ Channel enlargement prediction categories

Selected .

| prediction criteria points
 “fchoose one stability Y 1 Moderate -
gategory for each No increase | Slightincrease S rate Extensive 5::’*)" each
- criterion 1—4)
Stream type at
) potential, {C—E), (C—D), (B—G).
Successional stage | (r _.B), (G—B), (E-C) (G—F), (F—D) | (D-G), (C—G), .__\'
1 shift (WorksheetB- | (v ) (F0), w (E-G), (C—F)
19) (D—-C) CC =
................................... S
@ (@) ) (®
" Lateral stability Stable MS::I?;?GW Unstable Highly unstable
(Worksheet B-20) o (_0
@) @ (te)! ®)
Vertical stability
5 excess deposition/ No deposition g?pcg;r;?n Excess deposition|  Aggradation
aggradation DR R - | S B
(Worksheet B-21) @ ﬂzaﬁb ( ®) (8) ' 0
Vertical stability \
. incision/ Not incised Slightly incised {Moderately incised]  Degradation
degradation = '—k
(Worksheet B-22) @ { 4 {®) (8 _
Total points V,? /LQ
. _Categorypointrange
Channel enlargement Moderate
prediction {use total No increase | Slight increase increase Extensive
points and check 8-10 11 -16 17 -/24 > 24
stability rating) r r )l ™

Copyright © 2007 Wildland Hydrology
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UT Little Bennett Creek

Team 4

River Assessment and Monitoring: Impaired Reach

9/21/2007

2" Field Day

Worksheet B-24. Overall sediment supply rating determined from individual stability

rating categories.

excess deposition/

Stream: Stream Type:
Location: Valley Type:
Observers: — Date:
‘Overalf sediment supply | )
“prediction criteria 5" W Rawud gll* m T i e
.;_,(chaose;correspondmg . Stability rating | Points Se_:!.e;:st_e_t):lll
| -Pomtsforeach cntenon T = ke e R L L
155 et
: Stable 1
Lateral stability Mod. unstable 2
{Worksheet B-20) Unstable (3 3
Highly unstable 4
Vertical stability No deposition 1

Mod. deposition

2 aggradation Excess deposition %gé 47 E ‘
(Worksheet B-21) Aggradation 4
Vertical stability Not incised 1
5 channel incision/ Slightly incised C 2 :
degradation Mod. incised 3 o
(Worksheet B-22) Degradation 4
Channel enlargement :I? I::: :ﬁzrs:asé ;
4 prediction (Worksheet | g 3
Mod. increase (3)
B-23) : -
Extensive X
Pfankuch channel S:iidr:l;t:tlsstable ; i/
5 stabhility (Worksheet B- -
11
) Poor: unstable /4
R

Total Paints

/S

_ Category point range
Overall sediment supply _ . L
rating (use total points Low Moderate High Very High
and check stability rating) | 5 6-10 11-15 16-20
- r i ' r

B58
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9/21/2007

Team 4

UT Little Bennett Creek

River Assessment and Monitoring: Impaired Reach 2" Field Day
Worksheet B-25. Summary of stability condition categories.
Stream: Location:
Observers: Date; Stream Type: Valley Type:
s . Mean bankfull Mean bankfull Cross-seciion Width of flood- Entrenchment
Channel Dimension | ™ oy .31 width (n): Nw ] areatit): AL AR lpronearea(®): [S50  jratio: .3
Mean

Channel Pattern

(range) [VWR: N@@ Lot/ W e @._U RC/W 2 ~.® N Sinuosity: | & 7

fcicte:  ( Riffle/pool > Step/pool  Plane bed  Convergence/divergence  Dunes/antidunes/smooth bed

River Profile and Bed Max Riffle Pool Pepth ratio Riffle Pool | Poolto : Ratio oo 20PE
Features bankfull i pool s Average
. 1l ¥ ,
a depth (ft): ~ QN\ L;o (maximean): _.Q,vw w;.@ spacing: QO ,\ L% bankfull: Q@tw
Riparian Current composition/density: Petential composition/density: " Remarks: Condition, <_mu_wmu_§.oq usage of exiting reach:
vegetation :
Flow Siream size \IMeander Depositional %/ IDebris/channel
: Iregime: Q\N: and order: @ = mev pattern(s): 3 W ~ |pattern(s): TEE 6 N.c_on_»mmmmmw O\, D2
Level il Stream Degree of incision Degree of incision Modified Pfankuch stability rating ]
Stability Indices  j|(Bank-Height Ratio); f@ﬁo stability rating:  MeT) . T N2 EV | (humeric and adjective rating): l®h»\l\ﬁ -l@.@dwwﬁi.
Width/depth ! 230 Reference W/D [4.U_~ " [Width/depth ratio state W/D ratio state /
“ﬁ_o (W/D): ratio (W/Dyey): (W/D) / {(W/Dpep): ,ﬁo stability rating:  MeDEOMEN oGy
Meander Width Reference Degree of confinement MWR I MWR o
Ratio (MWR):  L.BB  [Mwre U DA |wr/MwR: o;h.mu stability rating: s DVFRITELY (o e
Bank Erosion Length of reach Annual streambank erosion rate: Curve used: | [Remarks: -
Summary studied (): | LM 25 tonsi] 5 forsiy® [ INACSUBND/DE.  NBNE. AT THes TTwmE
Sediment Capacity : ey i Remarks: _ : ..
(POWERSED) Sufficent capacity Insufficient.capaeity G ELL » U5 m OW \\ __\
Entrainment/ Largest particle from . Existing _ {Required Existing Required
Competence bar sample (mm): &@ | T= o\wﬁ T= Qomb depthyy: ~w® depthyy: OQO slopeu 9|\ Islopew: (J.0D g s
Successional Stage W WOE ' mimzzu stream Potential stream L. %\
Shift O!w@ e : _ . state (type): DL state (type): D @%.
Lateral Stability  |cicle:  Stable Moderately unstable @ Highly unstable nmamq_@nm:moﬂ.&\xj%\ i f %
Vertical Stability - i, iy » i Remarks/causes: .
(aggradation) _n_z.._m. No deposition goam-wﬁm deposition @ deposition Aggradation o .wmmbﬁgqﬂ? 2l 2 m\._ w&.r&
Vertical Stability | > L - . Remarks/causes: Lh
(degradation) _n.a_m.. Not incised Moderately _:n_w..mn_ Degradation \mmgu!\ .«wf__,..h.u_‘ Tidlh Wﬁ \..,
Channel Enlargement |Cicle:  No increase Slight increase ( Moderate 52@ Extensive Re mwﬁm\nﬁmm DA :
Sediment Supply o - . Remarks/causes: .
(Channel Source) Circle: Low Moderate @ Very :.mw _ »
BNALK: 37 o0 Oont oW GBVR E 0L 6T DoNT RNoW ZHET +
Copyright © 2007 Wildland Hydrology B59



UT Little Bennett Creek Team 4 9/21/2007
. River Assessment and Monitoring: Impaired Reach 2" Field Day
3. Channel Change
Worksheet B 28, Summawr of annual data comparisons. :
1) U] ©'Data’Comparison Form .
Stream: Reach:
Observers: Date - Year 1: Date - Year 2:
Riffte XS: Pool XS: Glide XS:
Year1 { Year 2 Year 1 Year2 § Year1 Year 2
o |Widthe M8 iR3cE 903 12028
-% g Mean depthyy [.9% 3% 1. Q6 195
§ § Width/depth ratio Q.qg N4 oo 1o.3N
g g Cross-sectional Areays | 31,34 1.3 ‘5‘5gq"l 2%.41
O |Max depthue 1.9% .92 |s-Ya Y16
o o |Dss (mm) 1878 2801 | =06 iweas
% % Dsp (mm) Q‘—l,qs EL{(‘, oo ’L’as Q6.7
2 oy, (mm) 64 lgsoS | 8. 1919
.5. BEHI rating VHR{[,&‘ \/\“L[Sl Has 3 1.4
§ NBS rating Mob oW [Highy VW
x [Prediciedernsion(uy) | .26 042 |O.€1 1N
ﬂ‘? Measured erosion (ft/yr) — .q‘gqq SRS *qofe.b
Year 1 Year 2 Year 1 Year 2
St 196190 o | DP=m GaR 9.
Bank-Height Ratio Set?:;; —%%—” § Dso (mm) lq : G | % ‘7 B
Point Bar slope 4% 207 g | Des (mm) 1{2. 008 A
Riffle Length/Riffle Width [. G .95 - Do (mm) | S 4s
Pool Length/Riffle Width .28 oMl
gl Sus 1.qB% 3.0 g o | g |1 (.39
£  sws 49 lods | 58 [ dwew oy 1Y
§ 'é’. Su/S 0.080 |0.0M g g. dw  [4.33 i3S
a0 sys £.163 i0.19) 5° | aw |06 iVH
B68 Copyright © 2007 Wildiand Hydrology



UT Little Bennett Creek Team 4 9/21/2007

STREAM SURVEY
CROSS SECTION

ri V4
STREAM Bennell opae 2 /21 /07
REACH oY crREw ~ , 7
xs Rittle STATION ¥~ %8 | Tom Oy
Begin on left, facing downstream (dll measurements are in feet unless otherwise noted)
St om] ELEV./ ELEV./
NOTE DIST. | DEPTH NOTE DIST. | DEPTH NOTATIONS
T/ Mop) ) Wacl K NOTE ABBREV
(L Mop) O 5.03 Left L
(1S 4 A3 Right R
&S 7 05 Pin P
1) L) Y Edge of Water EW
:E% [ 519 Water Surface WS
. 0 oL |5 32 [[Channel-Shot cs
L oLe B¢ jb. 5 1655 I ||Ground Shot GS
Tofhor o Badnig R e e N = Thaiweg TW
- lp.2! [0./35 i /{Monument T/B MON
L Wo, 13 1374 ) Floodprone FP
| LEWSoren 1158 [ 07 [upise syl o X Bankfull BF
1izg2 12 1) Top of Bank TOB
Cend ot wp bkonaN 1 (5 7] |5 ™7 I £ ,20 F ely Slope Break SL BRK
Co /T s 19.39 _ Scour Line SL
L APip] 12 2.3 Inflection Point P
TP e 7.9 3% Vegetation Line VL
(s {9 3.4
Scoue P 20 IK.1d ENTRENCHMENT
0.5 2)  Ig.21 FLOODPRONE ELEVATION |
= S Z23.01%.2> FLOODPRONE WIDTH ;
ReEw 1 zc:) 1g.05 BANKFULL WIDTH
Ce ZU.o 17.53 ENTRENCHMENT
LS 28.0 17.¥2 flbus s | VPG| be )
[O4S) 340 | 7.6Y Scgurchaln 220\ 22MpM 180 my)
SKouc cdnon [ 22.0 177 \ Y5 MM |47 mm
cS 23.5°1 7.0 _ Ccour chain 432 \Ftmm | EMm
T0e 2b.o 1775 (=8 bHd,0 1.7.9% 19 m_l2.0mm
31 BeK 2% @_2‘? SRMON | Gle . ©0]3.9Y ' :
oo e-EEY o |64 TP Mon 1. O13. %1
_‘%_'?é.&s 45 16,63 \
<L BRA Afla, ) | Lo 8
___é LERK 490 |70 v [ch
5L ORC T80 7 03 D 0
SCBRK 38 |72 f oL
e ot 55.lp 17,20 W 0
L ep W2 |75 WasU
St BRK YA (o223 (
SIS 1
’. 9 ;
gﬁ lga %-%l ~ze
ey

USFWS-CBFO % < =
9/20/2007 2:31 PM e - 64’2/ Cross Section XSForm

w
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Team 4

UT Little Bennett Creek
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UT Little Bennett Creek

o

Team

4

UT to Littie Bennett Creek

Reach 4 - Riffle Cross Section

STATION |ELEVATON NOTE
0 | 100  |TLMON
0 | 9959 |GLMON
4 99.52 |GS
7 | 9947 |GS
10 9969 |GS
14 9943 [GS
16.2 994 |LTOB
16.5 | 9916 [SLPBRK
16.5 97.84  |SLP BRK
16.8 96.43 |LEW
16.8 96.38 |CS
18 96.2 |GTPIN
18 | 96.86 |TTPIN
18 96.15 |GTPIN
194 | 96.16 |TW
20 96.2 |SCOUR CHAIN
21 | 9627 |CS_
225 | 9638 |CS
23 | 9647 |REW
25 96.55 |CS
28 96.82 |CS
31 96.87 |CS
32 96.88 {SCOUR CHAIN
34 96.89 |TOE
36 96.98 [SLP BRK
38 | 9775 ISLPBRK
39.6 98.1 [SLPBRK
41 98.13 [BKF
45 97.98 [SLP BRK
47 | 976 [SLPBRK
49 97.55 |SLP BRK
o1 97.54 |SLP BRK
53 9743 [SLP BRK
55.6 9743 |SLPBRK
56.3 97.85 |SLSLPBRK_
56.9 98.17  |SL SLP BRK
578 | 9896 [SLPBRK
58.6 100.06 |SLP BRK
_%9.2 10042 |RTOB
60 100.57 |GS
64 10065 |GS
65 100.57 |GRMON
66 101.22 |TRMON
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UT Little Bennett Creek

Team 4

STREAM SURVEY
CROSS SECTION

9/21/2007

9/20/2007 2:31 PM

ST Pt b= /il
REACH @Z,[ CREW
xs  Rua STATION &/ ’bc\w#;‘ TOM \ Q/QQC&
Begin on left, facing downstream (all measurements are in feet unless otherwise noted)
ELEV./ ELEV./
NOTE pisT. | pEPTH NOTE DIST. | DEPTH NOTATIONS
S @14/ NOTE ABBREV
G d4.o 1400 Left L
L TOR gooldes Right R
CS .4 ¥.01 {Pin P
LEw 9.5 2.0 [Edge of Water EW
T\ [ g g .27 Water Surface )
Rew 2.3 |5.06 Channei Shot cs
CS te.0 |772.74 Ground Shot GS
CY zo.0 | 748 Thalweg ™
OL Kl 170 | 7.01 Monument 1/8 MON
DL HK 29.0 1 (p.12 Floodprone FP
SCRRY 205 b5z PRE | 31T | (o 73 |[Bankiuil BF
TP ERNK Kb | 40.015.13 Top of Bank TOB
SLGHRA 3.0 |5,54 Slope Break Sl BRK
SLERK 2.5 14.90 Scour Line SL
< ABPK <.7 14,09 Inflection Point P
SLBRK Nl EXT| Vegetation Line VL
ENTRENCHMENT
llmo_ms'mﬁom
FLOODPRONE WIDTH
'IEANKFULL WIDTH
[ENTRENCHMENT
019
Qe _?)q'
(O™ s, WU LA ks
It
PEEET
USFWS-CBFO

Cross Section XSForm

W




UT Little Bennett Creek Team 4 9/21/2007
STREAM SURVEY _
CROSS SECTION .
STREAM & anp th DATE /207
REACH A CREW 0 [ é’fé
xs G-lide, STATION Y F5 & WA -66‘
Begin on left, facing downstream (all measurements are in feet uniess otherwise noted)
ELEV./ ELEV./
NOTE DIST. | DEPTH NOTE DIST. | DEPTH NOTATIONS
GS 2.5 [ 50 NOTE ABBREV
(9 3.3 15793 Left L
SLERK 33 1g.343 Right R
s piK 0o 1324 Pin P
[do6 1 2.0 , 240 Edge of Water EW
/2w ws 11I5.0 19,149 Water Surface WS
CS 12.n 9.5 Channel Shot CS
TW CH 20.2- 4, Ground Shot GS
LS 2.3.0 Q, 3 Thalweg TW
EE ‘:i WS 240 19.19 1 L B Monument T/B MON
< LB RK A.0 | (.95 e 124949 |8.SS  |(Floodprone FP
SLBEK 20.0 _|5.& Bankfull BF
S BRK Hio Top of Bank TOB
Slope Break SL BRK
Scour Line SL
Inflection Point iP
Vegetation Line VL
ENTRENCHMENT
FLOODPRONE ELEVATION
IFLOODPRONE WIDTH
BANKFULL WIDTH
ENTRENCHMENT
e 7778
(‘.’ e,
USFWS-CBFO

9/20/2007 2:31 PM

Cross Section XSForm
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UT Little Bennett Creek

STREAM SURVEY
CROSS SECTION

Team 4

9/21/2007

/ |

STREAM &pm%/ DATE ?/ s / o7
REACH 4L CREW ’
s Pogl STATION &5 T3 / A -
Begin on left, facing downstream (all measurements are in feet uniess otherwise noted)
ELEV./ o ELEV./
NOTE DIST. | DEPTH ‘L NOTE DIST. DEPTH NOTATIONS
L MON @) 2.5 (o NOTE ABBREV
|G Mon) & g oo Left L
&9 3 &1 Right R
LGS (g 73 Pin P
T 7, [V EYe) Edge of Water EW
[ T0B < H.Q7 Water Surface WS
bl oot CS g.o 10,600 WS 9.0 ['L.08 |Channel Shot cS
MT i) e V1Y ¥ Ground Shot GS
L(~TV i) 100 15 %.7-(.0 Thalweg T™W
T 06 1 Q.33 Monument T/8 MON
R &t Py oo 110.13 Floodprone FP
| C8 0.5 |[0.O Bankfull BF
CS .o | 95 Top of Bank TOB
Cé 12.019.43 Slope Break SL BRK
S 13. 1 R Scour Line SL
C‘g [H,O 72 Inflection Point iP
_&%{& 15,0 | €.08 VVegetation Line VL
L BRK .o | 754
5L BRK 2.0 | 7.53
< BRKTR 1 20.0 | & (H ENTRENCHMENT
ot 2.2.0 | {p.47 FLLOODPRONE ELEVATION
= 2.0 1634 IF.WONEWIDTH
PKE Z'S".g .23 BANKFULL WIDTH
fhssible i E 13 0, (,.OF ENTRENCHMENT
St ARK 22.5 |5 Lo
St HRK 34.0 145.11
£ ToB 35.0 1503
&S 3o 5.1
G5 29.6 15.30
GS 40.0 | 5.0
&S Hi.0 15,44
&S H2.0 19.37
&3S Y. & 15.306
__ﬁ%ﬁL_E’)RV( yg g_.oS
G- RK1 &0 5Y
5 SR 500 (439 Trdode ondercut
S RmMon 236 1290 MOGSuR s 1AM Yot lo
&emon 523,06 1242 Coor ol ER oS00
MR asun -ﬁg—
38y
USFWS-CBFO e .
9/20/2007 2:31 PM Cross Section XSForm




UT Little Bennett Creek Team 4 9/21/2007

.25
' -7
.t %! WS~ BF d I-H iz
-4
Pl ,qu’ STREAM SURVEY Stomim w5 = 1
M0 LONGITUDINAL PROFILE
STREAM Bt vv ¢t} DATE 52 |1~0 )
REACH Y CREW  Tb-38 cl Framk , Chavles, scodff
FIvi- g & 41 ]
(all measurements are in feet unless otherwise noted) g< FS |
STATION] TW | WS | BKF [ WSI/EF TOE [ st | Other | COMMENT NOTATIONS
SmURIE T Pin 778 19693 |Bsdk i W b NOTE ABBREV
Left L
||Right R
_('25 741 7.0 $.)] ' [[Pin P
1S.S 1760 17.4% Lol 1t s fDte apl £ S . $1vmes JIEdge of Water EW
6.5 1 7.2 1794 boai S (s Water Surface | Ws
31.0 2723 | 3.0¢ T, ] Channel Shot cs
9.0 244 | 209 5.1 0.491, bl TR Prii Ground Shot GS
LD [2 Cl-'sf-l Thalweg ™
5.8 140.02 1 .03 6.5l Si T Py Monument /B | MON
Sy 110 17 3.98 [iFteodprone FP
Al 33:0 19-114 .04 G154 1. 89 $-lb Porl Fra Bankfull BF
5. 51 T.ut | 3.ps | oasH 1 1.89 §S5.5¢ Top of Bank OB
30.< 1 9,00 T t1,de ~|isiope Break | sL&rk
7101 2. 64 20e 6. ta¥ | J, 4y 5 &4 _ __|lscour Line SL
32.S 1 s.xa | 9.y loeyp*] ey Lo 52 T R Inflection Point | IP
A1, %. 57 2.1 B A IR 5.5 Y s [tveg Line VL
~ 390 g2y St 12 P8 piver Shotl
92 3.7 CS
a5 241 3.09 Hbys+ 1).60 b. S oM fBre g Ezll Govel Slrpe brrale
J04.0 | <. %2 | 2,19 lo.g7* 1).C9
109 2671 237 H673%" 1 1.99 ‘
120.5 1 %.491 2.9 7.4 11.20 l6.10 Sty BRE FBod Sheipp ryiner
1215 1 5.1 14,04 R S A1 T Lual, _—
_ .56 1 . Ao o .
iy {n. ¢ 19.04 d800 SL , & [0 £ £ramm 122,57
1% 0.9 1949 [ 7,29 L716 18.%1 R 1) _ ShHy BKF Beck u.ohy
1555 1 9749 laoes N T Glide '
(N30 jﬁi.t:j— 5.9 7.1V L . 2 5 Borfoweash noytfi0d B
L99.81 918 4.9] 7KL e o 801 2hoo A
Y 2.3< | 9.1 Thun -
| 48 g9 | 9. T FPoul
2.5 L 0.2 | 9:1% (s Pool Lot b ]
[} 2111 2.1% T 4l e
1.5l a4y T &A%Y L3S {623 - 7 At Shag om -
71 o sht]s
S~
1 5%=Pebbles
TW__ |l whb '
/(01)5 ﬂ&t/ [/\/M'x~tr 1~PVL‘ = Uu"ibj, OJ,BU%I - Io(_l (96
USFWS-CBFO X Quv QKF

9/20/2007 2:30 PM © Long F;rof XSForm
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