Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run Location: BEHI #2
Station: 65 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI

Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)

Study Bankfull
Bank 6.50 Height 0.90 (AY/(B)=] 7.22 10.0
Height () - (A) (ft) = (B) (2
Root Depth / Study Bank Height ( E)
Root Study
Depth 3.00 Bank 6.50 (D)/(A)=| 0.46 4.1
(ft) = (D) Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 5.00 (F)x(E) =] 2.31 9.5
as Y% = (F) (G)
Bank Angle (H)
Bank
Angle 85 6.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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 s 10pai) eton o vt s 5

Very Low| Low | Moderate| High | Very High| Extreme > Adjective Rating Extreme
and
Total Score 50.1

5-9.5 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50

» |
1)

Root Depth (D)

Bank
Angle (H)

STUDY BANK Height
(A)

Surface
Protection (1)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #2
Station: 65 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R (ft) (i) Wk (NBS)
= Near-Bank
o g) | Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
B) | dp | dw® i (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Tu, ( | Mean Depth| Average | Stress Tua (| RatioTw/ | siress
dnp (ft) | Slope Spp Ib/ft® ) it (ft) Slope S Ib/ft* ) Tokt (NBS)
> Near-Bank
= Velocity Gradient ( ft/ sec| — Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 @ 0.41-060 | 1.00-1.50 @ 0.80-1.05 0.50—1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
Extreme Above <150 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run Location: BEHI #4
Station: 70 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI
Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)
Study Bankfull
Bank 8.00 Height 0.90 (A)/(B)=|] 8.89 10.0
Height () - (A) (ft) = (B) (ﬂ
Root Depth / Study Bank Height ( E)
Root Study
Depth 4.00 Bank 8.00 (D)/(A)=| 0.50 3.8
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 35.00 (F)x(E) = 18 7.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 65 4.2
as Degrees = (H)
Surface Protection (1)
Surface
Protection 0% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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) Aggit’iso_r: 2f;;c:ir;}z,bldeelgeyr;?isn% on
gﬁ?/gl(:;((jnl)oa%?::tsrzen y Eelation to bankfull stage 5
Very Low| Low Moderate | High | Very High | Extreme > Adjective Rating Very High
and
40-45 | 46-50 Total Score 45.5

»'

STUDY BANK Height

Bankfull

}Root Depth (D)

Bank
Angle (H)

Surface
Protection (1)

Start
of
Bank
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #4
Station: 70 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.cooceiiiiinnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R (ft) (i) Wk (NBS)
= Near-Bank
o g) | Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
B) | dp | dw® i (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Tu, ( | Mean Depth| Average | Stress Tua (| RatioTw/ | siress
dnp (ft) | Slope Spp Ib/ft® ) it (ft) Slope S Ib/ft* ) Tokt (NBS)
> Near-Bank
= Velocity Gradient ( ft/ sec| — Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 @ 0.41-060 | 1.00-1.50 @ 0.80-1.05 0.50—1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
Extreme Above <150 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run

Location: BEHI #6

5

Y

Bankiull

»'

STUDY BANK Height

Station: 73 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: V1
Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)
Study Bankfull
Bank 4.50 Height 0.90 (A)/(B)=|] 5.00 10.0
Height () - (A) (ft) = (B) (=)
Root Depth / Study Bank Height ( E)
Root Study
Depth 2.00 Bank 4.50 (D)/(A)=] 0.44 4.3
(ft) = (D) Height (1) - (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =| 4.44 9.5
as %o = (F) (G
Bank Angle (H)
Bank
Angle 75 5.3
as Degrees = (H
Surface Protection (1)
Surface
Protection 30% 6.0
as% = (1
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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) Aggit’iso_r: gf;;c:igibld:geyrgisn% on
gﬁ?/gl(:;((jnl)oa%?::tsrzen y Eelation to bankfull stage 5
VeryLow| Low [ Moderate | High [ VeryHigh [ Extreme > Adjective Rating Very High
and
-95 | 10-19.5| 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score 45.1

Surface
Protection (I)

Copyright © 2008 Wildland Hydrology

River Stability Field Guide page 3-54




Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate

erosion rate.
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Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #6
Station: 73 ft Stream Type: F4 Valley Type: V1
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R (ft) (i) Wk (NBS)
= Near-Bank
i 3 Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
Very High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
G | dw® | dwi e (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Ty, ( |Mean Depth| Average |Stress Toa (| Ratio Tw/ | giress
dnp (ft) | Slope Spp Ib/ft?) ok (1) Slope S Ib/ft?) Toki (NBS)
> Near-Bank
= Velocity Gradient ( ft/ sec| — Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 | 0.41-060  1.00-1.50 @ 0.80-1.05 0.50-1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
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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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run Location: BEHI #7
Station: 110 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI

Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)

Study Bankfull
Bank 10.00 Height 0.90 (AY/(B)=] 11.11 10.0
Height () - (A) (ft) = (B) (2
Root Depth / Study Bank Height ( E)
Root Study
Depth 5.00 Bank 10.00 (D)/(A)=| 0.50 3.8
(ft) = (D) Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =| 5.00 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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
Send g 0goms) e v " 5

and
Total Score 47.8

Very Low Low Moderate High Very High | Extreme > Adjective Rating Extreme

10-19.5| 20-29.5 | 30-39.5| 40-45 | 46 - 50

AT

STUDY BANK

Bankiull

eight (B)

BANKFULL
Surface
Protection (1)

5
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #7
Station: 110 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o, NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R, (ft) () Wit (NBS)
= Near-Bank
i 3 Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
G | dw® | dwi e (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Ty, ( |Mean Depth| Average |Stress Toa (| Ratio Tw/ | giress
dnp (ft) | Slope Spp Ib/ft® ) it (ft) Slope S Ib/ft* ) Tokt (NBS)
> Near-Bank
= Velocity Gradient ( ft/sec| Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 @ 0.41-060 | 1.00-1.50 @ 0.80-1.05 0.50—1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
Extreme Above <150 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run Location: BEHI #8
Station: 107 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI

Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)

Study Bankfull
Bank 8.00 Height 0.90 (A)/(B)=] 8.89 10.0
Height () - (A) (ft) = (B) (2
Root Depth / Study Bank Height ( E)
Root Study
Depth 4.00 Bank 8.00 (D)/(A)=|] 0.50 3.8
(i) = (D)| Height () - (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =| 5.00 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 0% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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
! osition of unstable layers in
gﬁ?/gl(:;((jnl)oa%?::tsrzen y ?elation to bankfull staée 5

and
Total Score 47.8

Very Low Low Moderate High Very High | Extreme > Adjective Rating Extreme

40-45 | 46-50

STUDY BANK

Bankiull

eight (B)

BANKFULL
Surface
Protection (1)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate
erosion rate.

Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #8
Station: 107 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o, NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R, (ft) () Wit (NBS)
= Near-Bank
i 3 Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
G | dw® | dwi e (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Ty, ( |Mean Depth| Average |Stress Toa (| Ratio Tw/ | giress
dnp (ft) | Slope Spp Ib/ft® ) it (ft) Slope S Ib/ft* ) Tokt (NBS)
> Near-Bank
= Velocity Gradient ( ft/sec| Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 @ 0.41-060 | 1.00-1.50 @ 0.80-1.05 0.50—1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
Extreme Above <150 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run Location: BEHI #14
Station: 35 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI

Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)

Study Bankfull
Bank 7.00 Height 0.90 (AY/(B)=] 7.78 10.0
Height () - (A) (ft) = (B) (2
Root Depth / Study Bank Height ( E)
Root Study
Depth 3.00 Bank 7.00 (D)/(A)=|] 0.43 4.5
(i) = (D)| Height () - (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)x(E) =| 6.43 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 0% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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
! osition of unstable layers in
gﬁ?/%l???n?a%?ﬂﬁen y ?elation to bankfull staée 5

Very Low| Low | Moderate| High | Very High| Extreme > Adjective Rating Extreme
and
Total Score 48.0

5-9.5 | 10-19.5 |

20-29.5 | 30-39.5| 40-45 | 46-50
41k ; .

Surface
Protection (1)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate

erosion rate.
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Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #14
Station: 35 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R (ft) (i) Wk (NBS)
= Near-Bank
i 3 Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
Very High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
G | dw® | dwi e (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Ty, ( |Mean Depth| Average |Stress Toa (| Ratio Tw/ | giress
dnp (ft) | Slope Spp Ib/ft?) ok (1) Slope S Ib/ft?) Toki (NBS)
> Near-Bank
= Velocity Gradient ( ft/ sec| — Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 | 0.41-060  1.00-1.50 @ 0.80-1.05 0.50-1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
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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Worksheet 3-11. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating. Use
Figure 3-7 with BEHI variables to determine BEHI score.

Stream: Taylor Run

Location: BEHI #15

AR T
¥ H¥

Station: 61 ft Observers: Biggs/Hepp
Date: 3/29/18 Stream Type: F4 Valley Type: VI
Study Bank Height / Bankfull Height ( C ) BEHI Score (Fig. 3-7)
Study Bankfull
Bank 9.50 Height 0.90 (A)/(B)=] 10.56 10.0
Height (1) = (A) (ft) = (B) ©)
Root Depth / Study Bank Height ( E)
Root Study
Depth 8.00 Bank 9.50 (D)/(A)=| 0.84 2.3
(i) = (D)| Height () - (A) (E)
Weighted Root Density ( G )
Root
Density 30.00 (F)x(E) =| 25.26 6.6
as % = (F) (G)
Bank Angle (H)
Bank
Angle 80 5.9
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points 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) Aggit?o_r: gfpucl)qiZzzl,bﬁ_}elr;eyr;c:isnﬁ;q on
gﬁ?/gl(:;((jnl)oarc)i?:gtsrzen y ?elation to bankfull stage 5
VeryLow| Low [ Moderate | High [ VeryHigh [ Extreme > Adjective Rating Very High
and
5-9.5 | 10-19.5| 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score 44.8
SIRETN o S T 2

Surface
Protection (1)
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Worksheet 3-12. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate

erosion rate.

Copyright © 2008 Wildland Hydrology

Estimating Near-Bank Stress (NBS )
Stream: Taylor Run Location: BEHI #15
Station: 61 ft Stream Type: F4 Valley Type: VI
Observers: Biggs/Hepp Date: 3/29/18
Methods for Estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R, / Wy ) Level Il General prediction
(3) Ratio of pool slope to average water surface slope ( S,/ S ) Level Il General prediction
(4) Ratio of pool slope to riffle slope ( Sy / Syt ) Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp / dpks ) Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Ty ) Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short and/or discontinuous.............. ..o NBS = High / Very High
- (1) |Extensive deposition (continuous, Cross-channel)..............ocoeviiiiiiiiniis e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cc.ccoceeeeunnnnn. NBS = Extreme
Radius of Bankfull Near-Bank
@) Curvature | Width Wy, | Aatio R/ Stress
R (ft) (i) Wk (NBS)
= Near-Bank
i 3 Pool Slope | Average Stress Dominant
3 @) S, Slope S | Ratio S,/S| (NBS) Near-Bank Stress
| -
Very High
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sy / Stress
) Sp St St (NBS)
Near-Bank Near-Bank
5 Max Depth |Mean Depth| Ratio dnp/ | Stress
G | dw® | dwi e (NBS)
E’ Near-Bank Bankfull
a Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress Ty, ( |Mean Depth| Average |Stress Toa (| Ratio Tw/ | giress
dnp (ft) | Slope Spp Ib/ft?) ok (1) Slope S Ib/ft?) Toki (NBS)
> Near-Bank
= Velocity Gradient ( ft/ sec| — Stress
)
2 @) /1) (NBS)
|
Converting Values to a Near-Bank Stress (NBS) Rating
Near-Bank Stress (NBS) Method number
ratings m [ @ | & [ @ | & [ & | @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 2.21-3.00 0.20-0.40 | 0.41-060  1.00-1.50 @ 0.80-1.05 0.50-1.00
Moderate N/A 201-220 041-060 | 061-080 @ 151-180  1.06—1.14  1.01-1.60
High See 1.81-2.00 | 0.61-0.80 @ 0.81-100 1.81-250  1.15-1.19 | 1.61-2.00
Very High (1) 1.50-1.80 | 0.81-1.00 | 1.01-1.20 | 2.51-3.00 | 1.20-1.60 | 2.01 —2.40
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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Worksheet 3-13. Summary form of annual streambank erosion estimates for various study reaches.

Stream: Taylor Run Location: Project Reach
Graph Used:  District of Columbia Total Stream Length (ft): 1295.0 Date: 7/17/2018
Observers: Biggs/Hepp Valley Type: VI Stream Type: F4
(1 (2) (3) 4 (5) (6) (7) (8)
Station (ft) BEHI rating NBS rating Bank Length of [Study bank]|Erosion Erosion
(Worksheet 3- |(Worksheet 3- |erosion bank (ft) height (ft) |subtotal Rate
11) (adjective) |12) (adjective) [rate [(4)x(5)x(6)] |(tons/yr/ft)
(Figure 3-9 (ft3ryr)
or 3-10)
(ft/yr)
1. BEHI #1* High High 1.00 90.0 5.0 450.00 0.263
2. BEHI #2 Extreme High 2.40 65.0 6.5 1014.00 0.819
3. BEHI #3* Low Low 0.02 35.0 1.5 0.89 0.001
4. BEHI #4 Very High High 1.00 70.0 8.0 560.00 0.420
5. BEHI #5* Moderate Low 0.12 56.0 4.0 26.88 0.025
6. BEHI #6 Very High Very High 1.70 73.0 4.5 558.45 0.402
7. BEHI #7 Extreme High 2.40 110.0 10.0 2640.00 1.260
8. BEHI #8 Extreme High 2.40 107.0 8.0 2054.40 1.008
9. BEHI #9* Very High Moderate 0.50 26.0 8.0 104.00 0.210
10. BEHI #10* Very High Low 0.40 26.0 8.0 83.20 0.168
11. BEHI #11* Moderate Moderate 0.30 46.0 5.0 69.00 0.079
12. BEHI #12* High Low 0.40 142.0 7.0 397.60 0.147
13. BEHI #13* Moderate Moderate 0.30 84.0 4.0 100.80 0.063
14. BEHI #14 Extreme Very High 3.20 35.0 7.0 784.00 1.176
15. BEHI #15 Very High Very High 1.70 61.0 9.5 985.15 0.848
16. BEHI #16* High Low 0.40 19.0 9.0 68.40 0.189
17. BEHI #17* Moderate Moderate 0.30 89.0 5.5 146.85 0.087
18. BEHI #18* Very High Moderate 0.50 71.0 7.0 248.50 0.184
19. BEHI #19* High Moderate 0.50 90.0 6.0 270.00 0.158
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination Erosion
(ft’yr) 10562.12
Total
Convert erosion in ft*/yr to yds®/yr {divide Total Erosion (ft*/yr) by 27} Erosion
(yds®/yr) 391.19
Total
Dry Bulk Density of the Soil is 105 Ib/cf. Erosion
(tons/yr) 554.51
Calculate erosion per unit length of channel {divide Total Erosion (tons/yr) by E;r:;::n
total length of stream (ft) surveyed} (tons/yrift) 0.428

* BEHI and NBS ratings were determined using ocular estimates and field calibration technique as described
in Section 3.2
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