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

Team 4

Day 3
Magruder Branch
Degraded Reach
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Magruder Branch Degraded Reach Team 4

Worksheet 6-1. Field form for documenting scour chain resuits and corresponding bed-elevation changes.

Stream name: MACGRUDER BRANCH Location: TEAM 4
Observers: Stream Type: C4 Valley Type: VIl Date: 9/28/07
Installation Data (1st Year)' Recovery Data (2nd Year)
From cross-seclion [Particles near chain Chain recovery Particles near chain
Station | Elevation | Largest | 2" Largest | Scenario#| Scour S Net Largest |2™ Largest
(ft) (ft) (mm) mm) | (1-5) | deptn® (i) |73 (W] changec (/)|  (mm) (mm)

m Chain #1 2+68 93.72 80 69

x Chain #2 2+68 94.23. 75 70

. Chain #3 1+28 96.74 110 70

© | Chain#a 1+28 | 97.25 80 60

Scenario #1. Scenario #2. Scenario #3. Scenario #4. Scenario #5. (Oops)
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# Scenario 2 or 3. Scenario 2: Enter length of chain exposed. Scenario 3: Enter length of chain exposed then subsequently buried.
® Scenario 3 or 4. Scenario 3: Enter elevation of bed at same station @ 2nd year. Scenario 4: Enter depth of material over chain.
© Scenario 3: Subtract 1st and 2nd year elevations to calculate net change in bed.

Copyright © 2006 Wildland Hydrology WARSSS page 6-12
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Magruder Branch Degraded Reach Team 4

Worksheet 5-12a. Bedload and suspended sand bed-material load transport prediction for the upstream reach, using the POWERSED model.

Copyright ® 2006 Wildland Hydrology

Stream: Macgruder Branch, Reach 3, Reference Riffle, (Riff Location: Reach 3 Dato: 09/18/07
Observers:  Team 3 Stream Type: €4 Valley Type; Vil Gage Station #: 01591000
Flow-duration curve | Calculate. Hydraufic geometry Measure Calcuiate
IS=E() (2) (8) ()] A5) (&) 104} (8) () (10) 1) 2y | (3) (14) {15) (16). an {18)
Percentage of |Daily mean Mid- Area Width Depth Velocity |Slope Shear Stream  {Unit Time Time Dally Daily mean |Time Time Time
time discharge ordinate stress power  {power  |increment [increment fmean suspended |adjusted |adjusted  |adjusted
strearn- bedioad |sand bedload |susponded [tofal
flowe transport |transport  |transport |sand transport
[(43)x(14)]transport  |{(16)+{(17)]
[(12)x{18)]
(%) (¢fs) (cfs) (i m () (U's) (feft) [ (R's) (lkvTtis) (%) (days) | fonsiday) | (tonsiizy) {tons) {tons) {tons)
100.0% 0.14 0%
80.0% 5.50 2.82 243 8.74 0.25 1.16 0.008 0.14 1.58 0.16 10% 36.50 0.00 0,00 0.00 0.00 0.00
80.0% 7.97 6.74 4.64 13.32 0.35 145 0.008 0.18 3.79 0.28 10% 36.50 0.00 0.00 0.00 0.00 0.00
70.0% 9.76 8.87 5.69 14.71 0.39 1.55 0,008 0.22 4.98 0.34 10% 36.50 0,00 0.10 0.00 0.01 0.01
80.0% 12.23 11.00 6.66 15.77 042 1.64 0.008 0.24 6.18 0.39 10% 36.50 0.00 0.10 0.00 0.01 0.01
50.0% 15.94 14.08 7.91 16.65 0.47 1.78 0.009 0.26 7.91 048 10% 36.50 0.00 0.10 0.00 0.01 0,01
40.0% 19.51 17.73 9.142 16.83 0.54 1.84 0.008 0.30 9.96 0.59 10% 36.50 0.00 0.10 0.00 0.01 0.01
30.0% 24.45 21.99 10.43 | 16.98 0.61 210 0.009 0.34 12.35 0.73 10% 36.50 0.00 0.20 0.00 0.02 0.02
20.0% 31.74 28.10 1247 | 1718 0.7 2.30 0.009 0.38 15.78 0.92 10% 36.50 0.40 0.20 0.04 0.02 0.08
10.0% 43.97 37.85 14.71 17.48 0.84 2.57 0,009 0.46 21.26 1.22 10% 36.50 0.40 0.40 0.04 0.04 0.08
5.0% 61.70 52.84 18.19 | 17.88 1.02 280 0.008 0.55 29.67 1.66 5% 18.25 1.30 0.80 0.07 0.04 0.11
4.0% 68.98 65,34 2084 | 18.17 115 343 0.009 0.82 36.68 2,02 1% 3.85 2,20 1.4 0.02 0.01 0.03
3.0% 79.97 7447 2268 | 18.38 1.23 3.28 0.009 0.68 41.82 2.28 1% 3.85 3.00 210 0.03 0.02 0.05
2.0% 103.20 91.59 2585 | 18,73 1.39 3.53 0.01 0.74 51.44 2,75 1% 3.65 430 3.80 0.04 0.04 0.08
1.5% 12398 113.58 | 29.88 | 1914 1.56 3.80 0,009 0.83 63,79 3.33 1% 1.83 7.30 7.50 0.04 0.04 0.08
1.0% 158.38 140,17 | 43.72 | 36.80 1.19 3.20 0.01 0.64 78.72 214 1% 1.83 11.70 14.70 0.08 0.07 013
Total annual sediment yield (bedioad and suspended ORI o .
sand bed-materiat load) (tons/yr): 1241 1244 248.2

WARSSS page 5-108



Worksheet 5-12b. Bedload and suspended sand bed-material load transport prediction for the potentially impaired reach, using the POWERSED model.

9/21/2007

Magruder Branch Degraded Reach Team 4

Stream: Macgruder - Team 4, Reach 4, Riffle 2+67.7, {Riffie] Location: Reach 3 Date: 09/18/07
Observers:  Team 3 Stream Type: C4 Valley Type: VIl Gage Station #: 01691000
Flow-durationcurve | Galculate Hydraulic geometry Measure Calculate
(1)) (2) {3) (4). {8) (6) {7 8. I (8 10y Iy |2y | €3) (14), (18) | (18} {17) {18):
Percentage of |Daily mean  [Mid- Area Wigith Depth Velocity |Slope Shear Stream  |Unit Time Time Diaily Draily mean|Time Time Time
time discharge ordinate stress power [pawer  incrementjincrement|mean suspended |adjusted {adjusted adjusted
stream- bedload |sand bedload |suspended |total
flow transpott |transport  |transport |sand transpornt
{(13)x{14) [transport  |[{16)+{17)]]
] 13)*{15)
(%) {cfs) (cfs) (9] ) m (itfs) {rum (1At (ib/s) {iti/s) {%) (days) | (tonsiday}| (tonsiday) | (tons) {tons) (tons)
100.0% 0.14 0%
90.0% 5.48 2.81 1.67 4.76 0.35 1.67 0.005 0.12 1.09 023 10% 26.60 0.00 0.00 0.00 0.00 0.00
80.0% 7.94 8.71 4.61 16.62 0.27 1.60 0.006 0.10 2.80 0.16 10% 36.50 0.00 0.00 0.00 0.00 0.00
70.0% 9.72 8.83 5.75 20.63 0.28 1.51 0.006 0.10 3.42 0.17 10% 36.50 0.00 0.10 0.00 0.01 0.01
80.0% 12.19 10.86 6.67 20.64 0.32 1.84 0.006 012 4.24 0.21 10% 36.50 0.00 0.10 0.00 0.01 0.01
50.0% 16.88 14.04 7.87 20.80 0.37 1.82 0.006 0.14 5.43 0.26 10% 36.60 0.00 0.10 0.00 0.01 0.01
40.0% 19.44 17.66 8.84 20.97 0.42 1.98 0.006 0.156 6.83 0.33 10% 36.60 0.00 0.10 0.00 0.01 0.01
30.0% 24.37 21.91 10.11 | 21.16 048 216 0.006 0.18 8.48 0,490 10% 36.60 0.00 0.10 0.00 0.01 0.01
20.0% 31.63 28.00 1180 | 2142 0.55 2.37 0.006 0.20 10.83 0.61 10% 36.50 0.00 0.20 0.00 0.02 0.02
10.0% 43.81 37.72 1421 | 21.80 0.65 2.65 0.006 0.24 14.568 0.87 10% 36.60 0.00 0.30 0.00 0.03 0.03
5.0% 61.48 52.65 17.556 | 22.31 0.78 3.00 0.008 0.29 20.37 0.91 5% 18.26 040 0.40 0.02 0.02 0.04
4.0% 68.73 65.11 20.08 | 22.64 0.88 3.24 0.006 0.32 25,19 1.1 1% 3.66 0.40 0.6 0.00 0.01 0.01
3.0% 79.68 74.21 2181 | 2282 0.96 3.40 0,008 0.36 2871 1.28 1% 3.65 0.40 0.80 0.00 0.01 0.01
2.0% 102.82 91.26 2495 | 23.29 1.07 3.66 0.01 0.39 3530 1.62 1% 3.65 0.90 1.30 0.01 0.01 0.02
1.5% 123.60 113.16 | 28.88 | 24.26 1.18 3.92 0.006 0.43 43.78 1.81 1% 1.83 1.70 2.10 0.01 0.01 0.02
1.0% 166.81 130.66 | 33.26 | 25.07 1.33 4.20 0.01 0.48 654.03 216 | 1% 1.83 2.80 3.50 0,01 0.02 0.03
Notes: Total annual sediment yield (bedload and e pa
eusponded sand bed-material load) tonsiyr: | 150 | 887 | 840
Upstream total annual sediment supply ; SRS
(tons/yr) (Worksheet 5-12a): 124.0 124.0 248.0
Difference in seditnent transport capacity - ; -
gonsiyr) (ror-): | 1958 | 883 | 1644
Stability evaluation: Aggradation, Degradation or
Stable:

Copyright © 2006 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Worksheet C-18. Sediment competence calculation form to assess bed stability.

Steam:  Naeqrvdey ' Stream Type:
{Location: ¢ Valiey Type:
/{Obseners: Date: ¢/ a,{.'/a7
-{Enter required information s
" ,%q% | Dsp Riffle bed material Dso (mm)  Acheue [ L6L
93 | OI ] [{;n Bar sample Dgq (mm)
) 3048 |
10,26 ng Drax Largest particie from bar sample {ft) 1o - (mm) it |
B okl S Existing bankfull water surface slope (R/f)
| 3 d Existing bankfuill mean depth (ft)
' | (OS }! o Submerged specific weight of sediment
Select the apprupnate equation and calculate critical dimensionless shear stress
' D_/D" | Range: 3-7 Use EQUATION 1: 1* = A y-0872 ||
1071977 P50 50 . T =0.0834(D_, /D )
: ;,m Y Dimax/Dsel Range: 1.3 -3.0 Use EQUATION 2. 1* = 0.0384 (Dy,0x/Dso) %%
N/ﬂ' T’ Bankfull Dimensionless Shear Stress EQUATION USED: | 4, /4 i
_'; Calculate bankfull mean depth required for entrainment of Iargest particle in bar sample | (
, < ;
N,A’ d Required bankfull mean depth (ft) d= Uﬁ%
S

Check: I Stable I” Aggrading I” Degrading

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

sample
iFy, }ﬁ s Regired bankfull water surface stope (M) S = p_é‘?ffi
Check: [0 Stable I© Aggrading [~ Degrading
:' Sediment competence using dimensional shear stress
MT. | Bankhul shear stressty= ydS (Ibs/ft?) (substitute hydraulic radius, R, with mean depth, d ) 621 (/ 2 ') Gmb"&)
%‘7 Moweable particie size (mm) at bankfull shear stress (Figure C-4) j

. col onow’ ©
. C: ny Predtcted shear stress required to initiate movement of Dm,, ?mm) (Figure C-4) A e

o 1 "
! 5 S | Predicted mean depth feqwred to initiate movement of Dy, (mm) d= - fredoe E AN )
; YS—o.0068 /pfrg =
T ~predicies q -
1.067 Li Predicted siopa required to initiate movement of Dy, {mm)  §=2 g
. d— 1.3 I?

ﬁ - A%%r ading

C48 Copyright ® 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 4  9/21/2007

Stream: Macgruder Branch \
Basin: . Drainage Area: acres 1.3 mi?
Location: Montgomery Co, MD |
Twp.&Rge: Sec.8Qtr.. Reach 4
Cross-Section Monuments (Lat./Long.): Date: 09/25/07
Observers: Team 4 Valley Type: VIl
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 251 ft

Bankfull DEPTH (dy)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
l'ifﬂe Secﬂon (dbkf = A I kaf). 1 -3 ft

Bankfuit X-Section AREA (A,)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle

section. 32.6 ﬂ?
Width/Depth Ratio (Wy/ duss)

Bankfuff WIDTH divided by bankfull mean DEPTH, in a riffle section. '19,3 ft/ft
Maximum DEPTH (d )

Maximum depth of the bankfull channel cross-section, or distance between the

bankfull stage and Thalweg elevations, in a riffle section. 213 ft

WIDTH of Flood-Prone Area (W;,,)

Twice maximum DEPTH, or (2 x du.) = the stage/elevation at which fiood-prone area
WIDTH is determined in a riffle section. 150 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W, / W)
(riffte section). 5.98 ft/ft

Channel Materials (Particie Size Index ) Dy,

The Dy, particle size index represents the mean diameter of channel materials, as :
sampled from the channel surface, between the bankfull stage and Thalweg 9 7

elevations. 222 mm

Water Surface SLOPE (8)

Channel slope = "rise over run” for a reach approximately 2030 bankfull channet
widths in length, with the "riffle-to-rifle” water surface slope representing the gradient

at bankfull stage. ZO 0062 |f/n
Channel SINUOSITY (k)

Sinuosity is an index of channei pattern, determined from a ratio of stream length b

divided by valley length (Sl / VL}; or estimated from a ratio of valley slope divided by “ A \

channel siope (VS / 8). ‘178
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3" Field Day

Worksheet C 3. Bankfull velocity and discharge estimates:

Bankfull VELOCITYIDISCHARGE Estlmates ‘

;:_Site I Location | m;fu.,q r./wle r‘ |
{Date !C? [z / 07 IStream Type l | Valley Type I ["‘:
B TN S
| .~ INPUT VARIABLES SO OUTPUT VARIABLES
| Bankfull Cross-section AREA | { B2 (s &"F':; Bankfull Mean DEPTH 1.3 D(;’t‘;f
' N Wetted PERIMETER — I
- Bankfull WIDTH 128e] [Woai =2 s W) X).ke me ¥
D84 @ Riffle so.i§ | o= D84 mm /3048 = oles | DM
' O.oord S Hydraulic RADIUS R
Bankfull SLOPE O.ootA @i Yt Woe 1.3 )
. . ‘ g Relative Roughness
Gravitational Acceleration 22.2 Ft /Rech R () / D84 10
. oG ! ' { DA Shear Velocity
Drainage AREA j i .3 | S | v e

ESTIMATION METHODS -

VELocm

1 Frjglion 7 pjative = éz .83 + 5.86Log{ R ,fm } Jue 2, Sb S
- _ Roughness 7.8% » &4t 1. {05 UL
2. Roughness Coefficient: a) Manmlcgs o' from friction factor / relative FLis
roughness. u=1. 4895*Rm*S”z/n [Fe-1»7 n= 3.33 tisec
L2 Roughms Corflicient: u = 1.4895* R¥**51%/y f/ cFs
b) Manning's 'n' from Jarrett (USGS ): n=0398®R™®  n = ~— JRiSec |
. i Note: This equation is for applications involving steep, step-poal, high boundary roughness, cobhle- E—
hoolder.dominated stream systems; ie., for stream types Al, A2, A3, BI, B2, B3, C2 and E3.
| 2. Roughness Coefficient: & - 14895 RS %n |
3 c)ManningsnfmmStreamType n_m ‘ 3‘35 Ft/Sec 10? !11 LA
3. Other Methods, ie. Hydraullc Geometry (Hey, Darcy-Weishach, Chezy C, eit) Al
3 Ft/Sec | CFS
'[4. Other Methods, ie. Hydraulic Geometry (Hey, Darcy-Weisbach, Chezy G, ofc) |
{ Ft/ Sec CFS
i Contlmuty Equatlons a) Regiunal Curves = = () [ b3 y .
: Return Perlod fo Banidull Disciarge Q= | 03 52.4,' 3.0b [ F/Seel) JoR | CFS
| 4. Continuity Equations: b) USGS Gage Data u=0Q/A Ft/Sec | CFS

els: meastre the “protrunnnhelght“ {h,a) of sand dunes above channel bed elevaﬁ.om. thsﬁuﬂe

I Ogggns forusinE the D84 term in the relative rouglmm relatlon (RIDB4) when using estimation method 1.

Copyright © 2007 Wildland Hydrclogy



Magruder Branch Degraded Reach Team 4

9/21/2007

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

55)
4

o L 007
. ogg¢

ffl}( :00'5

4,"v1

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Observers: Date: 9/26/2007 Valley Type: VIl Stream Type: C 4
[ River Reach Summary Data ]
i |[VeanRiffie Depth (d) [ 1.31 01t [Riffle Width W) | 254 It |RéffieArea (As) i 326 v |
£ ]Mean Pool Depth () {127 it  [PoolWiith(Wye) | 1893 it [Pool Area (Auy) i 2406 i |
| g N DM N faT ::"’ Pool WidthRiffle Widtn | 0.78 1% |pool Area/ Rifie Area | 073 A
g [MaxRiffle Depth (dpusa) | 243 it [Max Pool Depih (dress) | 241 [ft  [Max Riffle DepthiMean Riffie Depth | 1:63 |
E [Max Pool DeptivMean Riffle Depth {1.840 {Polnt Bar Stope { 54 MA[B
O [streamfiow; Estimated Mean Velocity at Bankiull Stage (uye) i 356 lfys |Estimation Method Friction/Roughness
| |[Streamfiow: Estimated Discharge at Bankul Stage (Qu) i 116 icls |Drainage Area T 18 |mf |
: Geometry Mean Min Max Dimensionless Geometry Ratios Mean Min _Max
{ | [Meander Length (Lm) 1435 135 | 135 fit |Meander Length Ratio (LmWsy,) {538] {53858
EIRadlusofCurvature Re) | 42 ] 30 | 60 n [Radlus of Curvature/Riffie Width (ReMug) T1.67 ] 1.20] 2.39 |
& | [Beit Width (W) 1 50 | 43 | 56 ift |Meander Width Ratio (Wew/Whe) 11.99]1.71} 2.23 |
! g [individusal Pool Length 12051164 | 57.2 i1t |Pool LengthRiffie Wiith 1147065 2.28 |
| & |[Poot to Pool Spacing [47.2131.8 | 63.1 18 [Pool to Pool Spacing/Rifflc Widlh 11.88] 1.27 2.51 |
_]Rime Length 12191 2 |523in [Riffle Length/Riffle Width 10.87 | 0.08 | 2.08 |
ﬁ[vmm Siope (VS) | 0.0072 imt |Average Water Surface Slope (8) § 0.0082 it |Sinuosity (VS/S) i 116 |
}étream Length(SL) | 305 |rt |Valley Length (VL) i 266 it |Sinuosity (SLVL) {115 |
Low Bank Height ~ start! 1.89 ift Max Riffle start] 1.89 ift Bank-Height Ratio (BHR) ~ start; 1
(LBH) end! 3.6 |ft Depth end{ 2.5 ift (LBH/Max Riffle Depth) end: 1.44
FacotSlopes  Mean Min Max Dimenslonless Siope Ratios Mean Min. Max. .
2/[Riffle Slope (S.) __10.020;0.004]0.044fi/t _[Riffte Slope/Average Water Surface Slope (Su/ $) {3.153/0.676}7.055| /;/,S 4 / 5
92_ [Run Slope (5,,) __10.014}0.001]0.030}fut Run Siope/Average Water Surface $I0pe (Sua S) [2.181]0.134}6.308] | rtiean 12
£|[Pool Siope (S,) 10,002{0,001{0.002ifvnt [Pool Slope/Average Water Surface Slope (S, / S) 10.24710.092:0.340 1. 1y | 90
&|[Clide Sope (5 [0.007}0.000{0.014}1uft_|Glide StoperAverage Water Surface Slope (S,/S) _ = ,—;ﬁw 208]| MeX 4137
Feature Midpoint® 'Mean Min Max Dimensionless Deptit Ratios Mean‘ Min  Max:
[Riffle Depth () {202} [,79{2.94ft __[Riffle DepthiMean Riffie Depth (dy/ da) 1. sil.au,?)_]
[Run Depth (60 13.2%12.0 |2 74 [Run DepthiMean Riffie Depth (dun/ Sus) .98 |1 si 2.1 ¢
[Poot Depth (d,) 1247 fz} q3 4 |Pool Depth/Mean Riffie Depth (d, / dus) lz.o(., ;10;2.@2_!
|_[GideDeptn ey [1.87]1-b2.[2.cI __|Giide DepihuMean Riffle Depth (d;/ due) 14301241, 56]
Reach®  Riffle® Bar A Reach® Rif{l6® Bar  Protrusion Height®
[ |[esiticiay P 8 | 8 | o |[ow] 138 | 485 | 347 | 0 imm |
2 [ sand i 18 | 6 | 721 |[0Ow] 508 | 1245 | 115 | 0  imm |
g {3 Gravel T e | 76 | 6921 || Do,| 98 | 204 | 2549 ] 0  imm |
5|[% Cobble T 13 | 14 | 2558 |[Ow| 45 | 6083 | 7901 | 0 Jmm |
g [% Boutder i 0 0 | 0 ||Ds| 10267 | 874 110031} O Ehm |
| |{% Bedrock i o 1 o I 0 ||owi 180 | 18 | 110} 0 |mm |

a Min, max, mean depths are the average mid-peint values except poots, which are taken at deepest part of peol.

b Composite sample of riflles and pools within the designated reach.
¢ Active bed of a riffle.
d Height of roughness feature above bed.

Copyright @ 2006 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Location: it 257 07
Graph Used: Total Bank Length (ft): 305 Date: 42/30/1989
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 (ff) ]subtotal Rate
5-8) 5-9) rate (Figure [(4)=(5)=(6)] |(tonsiyrift)
(adjective) |(adjective) |5-38 or 5- (fetyr) {[(7)/27] =
39) (ftiyr) 1.31(5)}
0+00 to 0+20
1, RB Extreme Moderate | 1.9990385 20 2.6 103.95 0.25
0+20 to 0+37
2. RB Very High Low 0.3997972 17 29 19.71 0.06
0+49 to 1+40
3. LB Very High Low 0.7000864 89 39 243 0.13
1+17 Pool
4 XSLB High Low 0.3648649 1 2.96 1.08 0.05
1+28 Glide
5 XSLB Very High Moderate | 0.7147059 1 3.4 2.43 012
1+40 to 1461
6. LB High Moderate | 0.5985222 21 2.9 36.45 0.08
1+46 to 1+61
7. RB . High Very Low | 0.2011765 15 1.7 513 0.02
1+61 to z+14
8. RB High Moderate | 0.599434 53 3 95:31 0.09
2+14 to 2+29
9 RB High Very High 1.5 15 4.5 101.25 0.33
2+29 to 2+45
10. RB Moderate | Moderate | 0.4035326 16 23 14.85 0.04
2+39 to 2+78
i1 LB Extreme Low 2.0002747 39 2.8 218.43 0.27
2+45 io 2+65;
12, RB High Low 0.2976923 20 1.95 11.61 0.03
2+68 Riffle
13 XS LB Extreme Low 2.5071429 1 2.8 7.02 0.34
Z+78 to 3+05;
14. LB Extreme Low 2.2514286 27 35 212.76. 0.38
15,
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination | erosion
(ft*ryr) 1072.98
Total
Convert erosion in fttAyr to yds*Ayr {divide Total erosion (ft*/yr) by 27} erosion
(vds®fyr) 39.74
Convert erosion in yd531yr to tons/yr {multiply Total erosion (yds3lyr) by e:::;: n
1.3} (tons/yr) 51.66
Calculate erosion per unit length of channel {divide Total erosion e:::;:n
{tons/yr) by total iength of stream (ft) surveyed} (tonsiyr/ft) 0.1694

Copyright © 2006 Wiidland Hydrology WARSSS page 5-81
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: _Macgruder - Team 4, Reach - Reach 4 Location:
Station: 1+17 Pool XS LB Observers:
Date:  .12{30/98- Stream Type: Valley Type:
gles{o] BEHI Score
Study Bank Height / Bankfull Height ( C) (Fig. 5-19)
Study Bankfull
Bank 2.96 Height 2.3 (AY/(B)= 1.28696 4.57
Height o = (A) ) = (B) (C)
Root Depth / Study Bank Height ( E }
Root Study
Depth 0 Bank 2.96 (0yr(ays] O 10
(ft} = (D)} Height ) = _(A) (E)
Weighted Root Density (G )
Root 0 0
Density (F)x(E) = 10
as % = (F) (G)
Bank Angle (H )}
Bank
Angle 45 317
as Degrees = (H)
Surface Protection (1)
Surface 3
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) < :> Bank Material
Boulders (Overall Low BEHY) 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 composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 0
SiitiIClay (ne adjustment) reiation to bankfull stage
VeryLow| Low | Moderate| High | VeryHigh| Extreme . Adjective Rating
; = and
5-95 | 10-19.5| 20-205 | 30-305| 40-45 | 46-50 Total Score
Bank Sketch 0 T
12 Y WA
1 5
10 é
€ o 2
. 3
2 ¢ B e
: : E
£ aT 33
2 3 2 a
2 Start
1 ~ of
0 Bank
0 1 2 3 4 5
Horizontal distance (ft)

Copyright ® 2006 Wildland Hydrology WARSSS page 5-56



Magruder Branch Degraded Reach Team 4

9/21/2007

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

Estimating Near-Bank Stress (NBS )

Stream: Macgruder - Team 4, Reach - Reach 4 Location:

Copyright © 2006 Wildland Hydrology

Station: 1+17 Pool XS LB Stream Type: Valley Type:
Observers: Date: 12/30/89
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, / Wi} ooroinirnniiin s Level il General prediction
(3) Ratio of pool siope to average water surface slope (Sp/ S ).vvv oot Level 1 General prediction
(4) Ratio of pool slops to riffle 510pe ( Sp/ Spr)..reecvimrrererronrimec s s Level Il General prediction
{5) Ratio of near-bank maximum depth to bankfull mean depth (dn, / ot J.oveeeeeoneeceenenae Levet il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear Stress ( Ty / Tug ) - oo v verrmsisansas Levei M Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient...........ccoeevivrvmceroecnnacnen oo Levei IV Validation
= Transverse and/or central bars-short and/or JiSCONHINUOUS.......cccceet viviunrierniienienes NBS = High 7 Very High
S (1) |Extensive deposition (continuous, crosa-channel)............cooeiiiii s NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow..........cccoovvviiee ciiinaninnnd NBS = Extreme
Radius of | Bankfuli Near-Bank
(2 Curvature | Width Wy, | Ratio Rc/ Stress
R (ft) L] Wikt (NBS)
= Near-Bank —
3 @) Pool Slope |  Average . Stress Dominant
3 Sp Slope S | Ratio 8,/S1 (NBS) Near-Bank Stress
= Low
Near-Bank
() Pool Slope | Riffle Slope | Ratio S/ Stress
Sp St Syt (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dop/ | Stress
B | dom | det® A (NBS)
- 1.66 1.3 1.28 Low
i Near-Bank Bankful
3 Near-Bank Shear Shear Near-Bank
(6) | MaxDeptn | Near-Bank | Stress 7y, (| Mean Depth| Average | Stress T ([ Ratiotw/ | Stress
dw () ] SlopeSpy | 1#P) e () Slope § IbAE Tt (NBS)
> Near-Bank
% n Velocity Gradient (ft /sec{ Stress
® i /) (NBS)
=t
__Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1 {2) (3) {4) 5 | 7
Very Low N/A >3.00 <0.20 < 0.40 <1.00 <0.80 < 0.50
Low N/A 221-300 | 020-040 | 041-0B60 | 1.00-150 | 080-1.05 | 050-1.00
Moderate N/A 201-220| 041-080 ! 061-080 | 151—-180 [ 106114 | 1.01-160
High See 181-200 | 061080 | 081-100 | 1.81-250 | 115~-119 ;| 161-200
Very High M 150~1.80 | 0.81-1.00 | 1.01-120 | 251-300 | 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 Low

a /2507
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: _Macgruder - Team 4, Reach - Reach 4 Location:
Station: 1+28 Glide XS LB Qbservers:
Date: 4230799 Stream Type: Valley Type:
9es]eT BEHI Score
Study Bank Height / Bankfull Height { C) (Fig. 5-19)
Study Bankfull
Bank S.4 Height 1.7 (A)/(B)= 2 7.9
Height ) = (A) (ft) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
Depth 0 Bank o4 (D)rqays] O 10
() = (D)| Height @ = (A) (E)
Weighted Root Density ( G )
Root 0 0
Density (F)x(E) = 10
as % = (F) (G)
Bank Angle ( H)
Bank
Angle 50 3.41
as Degrees = (H)
Surface Protection (| )
Surface 0
Protection 10
as% = (1)
Bank Materlal Adjustment: |
Bedrock (Overail Very Low BEH) - > Bank Material
Boulders (Overall Low BEHI) Adjustment 0
Cobble (Subtract 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
Sand (Add 10 poinis) posi?ion of unstable layers in 0
SHt/Clay (no adjustment) relation to bankfull stage
Verylow| Low | Moderate| High | VeryHigh| Extreme Adjective Rating ! Very High
i = s > and = T
5-95 | 10-195]| 20-205 | 30-395| 40-45 | 46-50 ' Total Score
Bank Sketch
12 i
£8| :
10
£ o
3 8
2 eI —1Ft 1 |t e e e e me oo
5
4
$ 5
2
0 ; <
0 1 2 3 4 5 6
Horizontal distance (it}
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 [ocation;
Station: 1+28 Glide XS LB Stream Type: Valley 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........... Level | Reconaissance
{2) Ratio of radius of curvature to bankfull width ( R, / Wigg)-...-vecreerreicrnnecesvninssinsnnennnnd L@V General prediction
(3) Ratio of pool slope fo average water surface Slope (S5 /S ). oo vieccene s Level 1l General prediction
{4) Ratio of pool sfope to riffle slope { S/ Srif)..... e veerecrarerss et Level Il General prediction
(5) Ratic of near-bank maximum depth to bankfull mean depth (dnp / dikt ) veeerieeriecrinnes Level Wi Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( Tu/ Tog Jereviorreeerssisssnerninen e Level IH Detailed prediction
7) Velocity profiles / Isovels / Velocity gradient..............ccooieeiieiiiiiiniacicnnoneaeeees Level IV Validation
= Transverse and/or central bars-short and/or discontinuous............. ... NBS = High / Very High
2 (1) |Extensive deposition {continuous, Cross-Channel)...................cc...ouiermmmecsns serversrecsne NBS = Extreme
S Chute cutoffs, down-valley meander migration, converging flow..............ccoocoee vnivniinnnns NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width Wy | Ratio R/ Stress
) | R ® Wi (NBS)
- Near-Bank -
= 3 Pool Slope | Average Stress Dominant
g (3) s, Slope S | Ratio S,/S] (NBS) Near-Bank Stress
Moderate
Near-Bank
4 Pool Slope | Riffle Slope | Rafio S,/ |  Stress
(4) So Sy S (NBS)
Near-Bank Near-Bank
(5) Max Depth | Mean Depth| Ratio dp/ | Stress
Aoy () bt (ft) Dt {NBS)
= 2.02 1.3 1.55 Moderate
S Near-Bank Bankfult
3 Near-Bank Shear Shear Near-Bank
(6) | MaxDepth Near-Bank | Stress 7 ( | Mean Depth| Average | Stress Tue (| Ratioty/ |  Stress
dos () | Slope Spp | 1bM?) et {fF) Slope S I/ ) Tor (NBS)
> Near-Bank
'5 ) Velocity Gradient (ft /sec| Stress
5 It) (NES)
-d
_- 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 <040 <1.00 <080 <050
Low N/A 221-300 | 020~040 | 041-060 | 1.00-1.50 | 0.80-1.05 | 050-1.00
Moderate NIA 201-220 | 041-060 1 061~080 | 151180 | 1.06—1.14 ; 1.01-1.60
High Seo 1.81-200 | 061080 | 081—-100 | 1.8t1~250 | 1.15-1.19 | 1.51-2.00
Very High ) 150-1.80 | 0.81—-100 ; 1.01-120 | 251-3.00 | 120-160 | 2.01-240
Extreme Above | <150 > 1.00 >1.20 >3.00 »1.80 > 2.40
Overall Near-Bank $tress (NBS) rating Moderate

Copyright © 2006 Wildland Hydrology
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Magruder Branch Degraded Reach 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! variables to determine BEH! score.

Stream: Macgruder - Team 4, Reach - Reach 4 Location:

Station: 2+68 Riffle XS LB Observers:
Date: 42130199 Stream Type: Valley Type:
“I [e S’[ o7 BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank | 22 | Height 1.6 (ay/(B)s| 178 8.7
Height () = (A) () = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
pepth | 02 | ‘Bank 2.8 (D)/(a)=| 0-07143 | g 78
()= (D) Height @ = (A) (E)
Weighted Root Density ( G )
Root 3 0.21429
Density (F)x(E) =™ 10
as % = (F) (G) '
Bank Angle ( H )
Bank
Angle 75 54
as Degregs = (H)
Surface Protection (1)
Surface 3
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHD) = > Bank Material =
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points if uniform medium to large cobble) I
Gravel or Composlite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending ot
Sand (Add 10 points) pnsi!ion of unstable layers in 5
SiltiClay (no adjustment) refation to bankfull stage
VeryLow| Low | Moderate| High | Very Hig; | Extreme ~ Adjective Rating | Extreme
i , > and
5-95 | 10-195| 20-205 | 30-39.5| 40-45 | 46-50 ! Total Score 50.9
Bank Sketch
12
1
10
€ o
g 8
§E 7
- 5 8
2 3 £y
. £
1 f
0 ; &
0 1 2 3 4 5 '
Horizontal distance (ft)
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Magruder Branch Degraded Reach 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

Esfimating Near-Bank Stress ( NBS )
Stream: Macgruder - Team 4, Reach - Reach 4  Location:
Station: 2+68 Riffle XS LB Stream Type: Valley Type:
Observers: Date: 42/36/99—
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, / Wi )-.....oc.ovvceirercmnconceciecnnnennd  LEVEL General prediction
(3) Ratio of pool slope to average water surface slope (8,78 ).....cvcioerevnnc e t.evel If General prediction
{4) Ratio of pool slope to riffie SI0Pe { Sp/ S ). ververermrrrescisesrrarioesrs st sarses Level U General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dnp / Ohick )« -oovaveeicrernens Lavel Il Detailed prediction
(6) Ratio of near-bank shear stress to banidull shear 57e5S { Tny/ Tpg }-evverrereeessmmermnresreens Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient................c...c.cooceimnresinsmm s nssessaniees Level IV Validation
= Transverse and/or central bars-short and/or discontinuous............. ... NBS = High / Very High
g {1} Extensive depositior (continuous, cross-channel)..............co NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow........c.cooeeveen S NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width W4 | Ratic R./ Stress
(2) R, {ft) [) W {NBS)
- Near-Bank -
5 3 Pool Siope | Average Stress Dominant
2 3) S, Slope S | Ratio 8,/8| (NBS) Near-Bank Stress
Low
Near-Bank
4 Pool Slope | Riffle Slope | Rafio 5,/ Stress
4) S, Sut Sip (NBS)
Near-Bank Near-Bank
(5) Max Depth ; Mean Depth| Ratio typ/ ] Stress
dnp, (1) o (ft) ot (NBS)
= 1.6 1.3 1.23 Low
o Near-Bank Bankfull
o] Near-Bank Shear Shear Near-Bank
(6) | Max Depth Near-Bark | Stress 1, ( | Mean Depth| Average | Stress toe (| Ratio T/ Stress
dop () | StopeSpb | tha?) dpe(f) | SlopeS b ) Tout (NBS)
> Near-Bank
= 4 Velocity Gradient (ft /sec| Silress
> It) (NBS}
3
— Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) (2) (3) (4 () (6) 7)
Very Low NIA > 3.00 <020 < 0.40 <1.00 < 0.80 < 0.50
Low N/A 221-300 | 0.20-040 | 041-080 |, 100-150 | 080-1.05 | 0.50-1.00
Moderate N/A 201-220 | 041-060 | 06T-080 | 151180 | 1.06-1.14 | 1.01-1.60
High See 181-200  0681-080 ) 081-100 ; 181-250 | 1.15~-1.18 | 1.61-2.00
Very High () 150180 | 081-100 | 101120 | 251-300 | 1.20-1.60 | 201-240
Extreme Above <150 >1.00 >1.20 >3.00 > 1,60 =240
Overall Near-Bank Stress {NBS) rating Low

*‘1/&5/0 7
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 0+49 to 1+40 LB Observers:
Date:  12[30/89" Stream Type: Valley Type:
q fesio] BEHI Score
Study Bank Height / Bankfull Height { C) (Fig. 5-19)
Study Bankfulf
Bank 39 | "Height 1.8 (A)](B)=]| 218667 8.1
Height @ = (A) () = (B) (C)
Root Depth / Study Bank Height ( E }
Root Study
Depth 0.6 Bank 3.9 (D)/(A)= 0.15385 7.9
(ft) = (D)| Height ) = (A) (E)
Weighted Root Density (G )
Root
Density 8 (F)x(E) = 0.61538 10
as % = (F) (G)
Bank Angle (H )
Bank
Angle 8o 3.9
as Degrees = (H)
Surface Protection (1)
Surface 3
Protection 10
as% = (1)
Bank Material Adjustment: | .
Bedrock (Overall Very Low BEHI) < :> Bank Material
Boulders (Overall Low BEH) Adjustment 0
Cohble (Subtract 10 points if uniform medium to large cobble) l ‘
Gravel or Composlte Matrix (Add 510 points depending on Stratification Adjustment
percentage of bank matesial that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posit.ion of unstable layers in 5
Slit/Clay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | VeryHigh| Extreme . Adjective Rating | Very High
L = and
5-95 | 10-19.5]| 20-29.5 | 30-39.5| 40-45 | a6-50 Total Score 44.9
Bank Sketch k7
2
12 Tk M.T‘ Root
" 5 Depth (D)
" }ﬂaa k
— e n
£ 2 . Angle
g AN
g 7
1] f§4—t+ 1 & b e e e e R e o e = e
= 5 3 8§
g £
5 : °F
2 Start
1 = of
0 i Bank
0 1 2 3 4 5 6

Horizontal distance (ft)
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 0+49 f0 1+40 LB Stream Type: Valley Type:
Observers: Date: 42/36/99—
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, / Wi ).....ccoeveerrcrrvirmmnseresscserenreneenen| LEVEL ] General prediction
(3) Ratio of pool slope to average water surface slope (Sp /5 ). .- v oeemimierceenrene e Level i General prediction
{4) Ratio of pool slope 1o riffie SI0Pe (S / Sif )..r.reweriierrvrmiine s st s s Leved Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dup / i )-ovvvevveeerremnneees Level il Detailed prediction
(8) Ratio of near-bank shear stress to bankfull shear stress ( To/ Tyg ). oooorroe oo oo Levet Il Detailed prediction
(7) Velocity profites / isovels / Velocity gradient...............cueevrvieorrierseeiierneanes Level iV Validation
= Transverse and/or central bars-short and/or diSCONKNUOUS............ ...............ccc.... NBS = High / Very High
2 (1) |Exensive deposition (continuous, cross-channel)..............cco v i NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow...................................... NBS = Extreme
Radius of | Bankful Near-Bank
(2 Curvature | Width Wy, | Ratio R./ Stress
R (ft) { Wit {NBS}
= Near-Bank -
= 3 Pool Slope | Average Stress Dominant
® 3 Sp Slope S | Ratio S,/S} (NBS) Near-Bank Stress
=
Low
Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
4 S, Sqy Syt (NBS)
Near-Bank Near-Bank
(5) Max Depth | Mean Depth| Ratio dy, / Stress
dp () g (R) g {(NBS)
= 1.9 1.3 1.46 Low
2 Near-Barnk Bankfull
3 : Near-Bank Shear Shear Near-Bank
(6) | Max Depth Near-Bank | Stress T, ( | Mean Depth| Average | Stress Tus(| RatioTp/ Stress
dos (i) | Slope Spp | i) Ot () Slope S i) Ty (NBS)
> Near-Bank
= 4 Velocity Gradient ( ft fsec| Stress
; ift) {NBS})
=
5 Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1 (2) (3) (4) {5 {6) (7
Very Low N/A >3.00 <0.20 < 0.40 <1.00 <0.80 < (.50
Low N/A 221-300 | 0.20-040 ; 041—-060 | 1.00-150 | 0.80~-1.05 | 0.50-1.00
Moderate NfA 201-220 | 041-060 ! 061-080! 151-180 | 106-1.14 | 1.01-1.60
High See 1.81-200 | 061-0.80 | 0,81-1,00 | 1.81-250 | 1.15-1.12 | 1.61~2.00
Very H[gh 4 150-180 ; 081-100 ; 101-120 | 251-300 | 1.20-160 | 201-240
Extreme Above < 1,50 > 1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress {NBS) rating Low

s, o7
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Horizontal distance {ft)

Copyright ® 2006 Wildland Hydrology

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 1+40to 1+61 LB Observers:
Date: 12/30/99 Stream Type: Valley Type:
G les/o7 BEHI Score
Study Bank Height / Bankfull Height { C ) (Fig. 5-19)
Study Bankfull
Bank %9 Height 175 (A)/(B)= 165749 6.28
Height () = (A) () = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
Depth 2.5 Bank 2.9 (D)/(A)= 0.86207 215
(ft) = (D)| Height () = (A) (E)
Weighted Root Density { G )
Root 40 34.4828
Density {(F)x(E) = : 5.55
as % = (F) (G)
Bank Angle (H )
Bank
Angle 130 10
as Degrees = (H)
Surface Protection ()
Surface 30
Protection 5.9
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) - :> Bank Material
Boulders (Qverall Low BEHI) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) I ‘
Gravel or Composite Matrix (Add 510 points depending on Stratification Adjustment |
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 16 points) posit_ion of unstable layers in 5
Silt/Clay (no adjustment) retation to bankfull stage
VeryLow| Low | Moderate| High | Very High| Extreme > Adjective Rating High
i 3 i and
5-95 | 10-195]| 20-29.5 | 30-30.5| 40-45 | 46-50 * Total Score 34.9
Bank Sketch N Y
A/
2 TR Roat
1 2 | Liiieno
_ 10 X \ Bank
g o g g &=, Angle
g e 5 BN
7 g .
ﬁ % It i RSO S NV S Y PO UMY i S B | o S - £ 11]. 117 . ®_| } =
g Ex £%
€ 4 £5 3%
S 3 —_ _;,—u%,r.%—x-!_.!._ o
S Start
1 of
o Bank
1 2 3 4 5 8
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Magruder Branch Degraded Reach Team 4

9/21/2007

Worksheet 5-98. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion rate.

Estimating Near-Bank Stress (NBS )

Stream: Macgruder - Team 4, Reach - Reach 4 Location:

Station: 1440 to 1461 LB Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel patiern, fransverse bar or split channel/central bar creating NBS........... Level | Reconaissance
{2) Ratio of radius of curvature te bankfull Width ( R,/ Wi )oeee.vevveeecreremeoneereeecrererenecneeneend| L@V Ganeral prediction
(3) Ratio of pool slope to average water surface slope (Sp/8)...c.overiverivcnee e Level I General prediction
{4) Ratio of pool slope to riffle S10pa { Sp/ S )= vurerrrnierricniesies s st rr s Level I General prediction
(5) Ratio of near-bank maximum depih to bankfull mean depth ( dyg / dipgs ). .cevoeeeneniirnenns Level Il Detailed prediction
{6) Ratio of near-bank shear stress to bankfull shear S8 { Ty, Tog Fee-vereeeevncorreirrereenet Level Il Detailed prediction
(7) Velocity proﬁlesl Isovels / Velocity gradient. .. S Level IV Validation
= | Transverse andor central bars-short and/or dlscontlnuous ................................... NBS = High / Very High
S {1) |Extensive deposition (continuous, cross-channel)..................c..cooiiin i NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow...........................ccoovennn. NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width Wy, | Rafio R./ Stress
@ | ram ® Wogg (NBS)
— Near-Bank -
-:g- 3 Pool Slope | Average Stress Dominant
s | @ S, Slope § |Ratio S,/8| (NBS) Near-Bank Stress
- v
Moderate
Near-Bank
4) Poot Slope | Riffle Slope | Ratio S,/ | Stress
( S, Si Sy | (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio d.»/ |  Stress
B | do® | duet® | (NBS)
= 241 1.3 1.62 Moderate
(s Near-Bank Bankfult
g Near-Bank Shear Shear Near-Bank
(6) | MexDepth | Near-Bank | Stress ty, (| Mean Depth| Average | Stress T (| Ratiotw/ |  Stress
dup () | SlopeSpp | 1bA?) g (1) Slope S ibfft? ) Tt (NBS)
> Near-Bank
= N Velocity Gradient ( ft /sec| Stress
3 ) (NBS)
-
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) (2) (3) {4} (5) (6) {7)
Very Low N/A >3.00 <0.20 <040 <1.00 <0.80 <050
Low NIA 221-300 ) 0620-040 | 041-060 | 100-150 { 080-105 | 050-1.00
Moderate NiA 201-220! 041-060 | 061080 | 151-180 ! 106-1.14 | 1.01-1.60
High See 181-200 ! 061-080 | 081-100 | 181-250;: 1.15-119 | 161-2.00
Very High ) 150-180 ; 081-100 | 1.01-120 | 251-3.00; 1.20-160 | 2.01-240
Extreme Above <1.50 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Moderate

Copyright ©® 2008 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Lacation:
Station: 2+39%t0 2+78 LB Observers:
Date: . 12/30/99 Stream Type: Valley Type:
P [e 5707 BEHI Score
Study Bank Height / Bankfull Height ( C ) - (Fig. 5-19)
Study Bankfull
Bank | 2% | Reight 1.6 (ay/i(sys| 178 8.71
Height @) = (A) (f) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
pepth | °2 | Bank 2.8 (D)/(A)=| 007143 || = 5 75
(ft) = (D) Height @ = (A)] (E)
Weighted Root Density { G )
Root 3 0.21429
Density (F)x(E) = ™ 10
as % = (F) (G)
Bank Angle ( H )
Bank
Angle LS 5.4
as Degrees = (H)
Surface Protection { 1)
Surface 3
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very lL.ow BEH}) 5 > Bank Material
Boulders (Overall Low BEHI) Adjustment 5
Cobble (Subtract 10 points if uniform medium to large cobble) l
Gravel or Composite Matrix (Add 510 points depanding on Stratification Adjustment
percentage of bank material that is composed of sand) Add 510 points, depending on
Sand (Add 10 points) posi!ion of unstable layers in 5
SiltiClay (no adjustment) relation {o bankfull stage

VeryLow| Low | Moderate| High | VeryHigh| Extreme > Adjective Rating | Extreme
: <
|

| o and
5-95 | 10-19.5| 20-20.5 | 30-39.5| 40-45 | 46-50 Total Score 50.9
Bank Sketch - “ 'v'),\"(‘ -
P A

12 - B4 ; Y Roct

11 :? 2 pth (D)
o) 18 < Bank
S 8 §§ Angle
g€ ° o B \, &
B e THORAY  Bankfull o __ b_|. s
T e e e e e e s o i s N 127, 12 Y iy Al i g5
o o [}
g ° S< £¢
g 4 23 8-
> 3 ———— Ztyy o

2 “| Start

1 T of

0 Bank

] 1 2 3 4 5 6
Horizantal distance (ft)
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+39 to 2+78 LB Stream Type: Valley Type:
Observers: Date: 42/30/99*
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, ransverse bar or spiit channel/central bar creating NBS............ Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width { Ro/ Wit ).....covrcrveseecsomcecececencceciecnean | LVEL General prediction
(3) Ratio of pool slope to average water surface SIope (Sp/ 8 ).t Level Il General prediction
@) Ratio of pool slope to riffle SI0Pe ( S/ S - cevcrreverersvnsnrsissississsinsssssisasssesmssene s cnas Level I General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dnp / dpie e crevenrererereneaa Level il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear Stress ( T, / Togr )r--cve s oo eneermarnonscon Level it Detailed prediction
(T} Velocity profiles / Isovels / Velocity gradiont.............coeeereeereiieeieieieeiaimnnn e e Level IV Validation
= Transverse andior central bars-short andfor discontinuous............ ......................NBS = High / Very High|
g (1) |Exensive deposition (cortinuous, cross-channel)....... ...t i NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow. .............ccoreie e iiiniinnnd NBS = Exireme
Radius of | Bankfull Near-Bank
2 Curvature | Width Wi, | Rafio R/ Stress
R () L3 W (NBS) |
- Near-Bank —
= 3 Pool Slepe | Average Stress Dominant
s | ® s, Slope S |Ratio S, /8] (NBS) Near-Bank Stress
-
' Low
Near-Bank
4) Pool Slope | Riffle Slope | Ratio Sy / Stress
Sp St Siit (NBS)
Near-Bank Near-Bank
5) Max Depth | Mean Depthi Ratio du,/ | Stress
dns, (1) g (7) Oyt {NBS)
= 1.6 1.3 1.23 Low
9 Near-Bank Bankfuil
it Near-Bank Shear Shear Near-Bank
{6) | MexDepth Near-Bank | Stress T | Mean Depth| Average | Stress (| Ratiotw/ |  Stress
dp (1) | Slope Spy | i) dus () | Slopes ib/f ) Toug (NBS)
> Near-Bank
= ) 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) (7}
Very Low NIA >3.00 <0.20 <040 <100 < 0.80 <050
Low NIA 221-3.00{ 020-040 | 041-050 ; 1.00-150 { 080-105 | 0.50-1.00
Moderate N/A 201-220 | 041-060 ! 061-080 1 151-1.80 | 1.06-1.14 | 1.01-1.60
High See 1.61-2.00 | 0.61-080 | 081-1.00 | 181-250 | 1.15-1.18 | 1.61~200
Very High 1) 150~180 | 0.81~-100 | 1.01-120 | 251-3.00 | 1.20~1.80 | 201-240
Extreme Above <150 >1.00 >1.20 >3.00 > 1.80 > 2.40
Overall Near-Bank Stress (NBS) rating Low

@les/e7
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+78to 3+05 LB Qbservers:
Date:  12/30/999/. Z5jﬂ Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C) (Fig. 5-19)
Study Bankfull
Bank 8.3 Height 1.6 (A)/(B)= 21875 8.13
Helght @ = A) = (B) _(©
Root Depth / Study Bank Height ( E )
Root Study
pepth | 2 | Bank 35 (D)r(A)=| 0-05714 | g g9
(f) = (D)| Height @ = (A) (E)
Weighted Root Density ( G )
Root
Density 3 (F)x(E) =| 0:17143 10
as % = (F) (G)
Bank Angle ( H )
Bank
Angle 90 7.9
as Degrees = (H)
Surface Protection (1)
Surface 15
Protection 79
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI)} s > Bank Material
Boulders (Overail Low BEHY) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble) l
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 0
SiltiClay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High [ VeryHigh| Extreme | Adjective Rating | Extreme
i > > and
5-95 | 10-19.5| 20295 | 30-39.5] 40-45 | 46-50 Total Score

L7

Horizontal distance {ft)

Bank Sketch
12
1
10
€ 9
g 8
g 7
% 6
= 5
2 3
2
1
0
o 1 2 3 4 5 6
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Y257

Copyright © 2006 Wildland Hydrology

Estimating Near-Bank Stress (NBS )
Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station; 2478 to 3+05 LB Stream Type: Valley Type:
Observers; Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel patiern, fransverse bar or split channel/central bar creating NBS........... Level | Reconaissance
{2) Ratio of radius of curvature fo banidull width ( R, / Wiyt )...eecveeneerrirnnsrmimsorevrcraeeeeeseeeeeenea|  LEVEL General prediction
{3) Ratio of pool siope to average water surface slope (S /S ) e rerroene el Level Il General prediction
{4) Ratio of pool stope to riffle SIope ( Sy / St devrrreererre oot Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dyp, / dykr ) Level 1l Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear sress ( Tuy/ Tour)---cerreereerermerisneenes Level Il Detaited prediction
@) Velocity profiles / Isovels / Velocity Gradient............c..oeverrvivmrrernscccoessimsran e e e Level IV Validation
% Transverse andfor central bars-short and/or discontinuous............. ... NBS = High / Very High
> (1) |Extensive deposition (continuous, cross-channel)............cooivio NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow....................... ... NBS = Extreme
Radius of | Bankful Near-Bank
2 Curvature | Width Wy, | Ratio R/ Stress
(2) R. (ft) L) ™ (NBS}
= Near-Bank -
E 3 Pool Slope |  Average Stress Dominant
? L) Sy Slope & [Ratio S,/5] (NBS) Near-Bank Stress
= Low
Near-Bank
4 Poot Slope | Riffle Slope | Ratio S,/ Stress
4 Sp S St (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dys /|  Stress
G | aom | dum O xes) |
= 1.6 1.3 1 .2_3 Low
g Near-Bank Bankfull
g Near-Bank Shear Shear Near-Bank
(6) | Max Depth | Near-Bank | Stress @, (| Mean Depth| Average | Stress (| Rafiotw/ |  Stress
do, () | Slope Spp | 1b#?) duer (1) Slope 8 it ) Tt (NBS}
> Near-Bank
o= 0] Velocity Gradient {ft /sec| Stress
2 /ft) (NBS)
=l
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) (2} (3) (4) (5) (6} {7)
Very Low N/A >3.00 <0.20 <0.40 <1.00 <080 <0.50
Low NIA 221-300 { 0.20-040 | 041-060 | 1.00-150 { 0.80-105 | 0.50-1.00
Moderate NIfA 201-220{ 041-060 | 061-080 ! 151-180: 1.06-1.14 | 1.01--160
High See 1.81-200 ] 061-0.80 ; 0.81-100 | 1.81-250 | 115119 | 181-200
Very High m 150-1.80 | 081-100 ; 101120 | 251-3.00 | 1.20-160 | 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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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Horizontal distance (ft)

Copyright © 2006 Wildland Hydrology

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 0+00 to 0+20 RB Observers:
Date: 12130/89 Stream Type: Valley Type:
[y / o7 BEHI Score
Study Bank Height / Bankfull Height (C) (Fig. 5-19)
Study Bankfull 14444
Bank 2.6 Height 1.8 (AY/(B)= 1. 5.52
Heiaht @ = (A) @) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
{f) = (D)| Height m = (A) (E)
Weighted Root Density { G )
Root
Density > (F)x(E) =| 1:73077 10
as % = (F) (G)
Bank Angle (H )
Bank
Angle 90 7.9
as Degrees = (H)
Surface Protection (1)
Surface 8
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEH] = > Bank Material
Boulders (Overall Low BEH Adjustment 5
Cobble (Subtract 10 points if uniform medium fo large cobble) l ‘
Gravel or Composite Matrix (Add 510 points depending on Stratification Adjustment
percentags of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posi!ion of unstable layers in 5
SIt/Clay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | VeryHigh| Extreme Adjective Rating { Extreme
i i and
5-95 | 10-195] 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score 48.8
Bank Sketch k77
)
12 K LA Root
11 f%' ¢ pth (D)
3 13 > . B }Bank
E % ES £ Angle
g 8 . 5 )
£ 7 < 8 ert
¥ g T - Bankfull ___________ @_| e
g @ET £%
s 2 w8
2 3 - ___g-zl.“ a
2 Start
1 of
0 ‘ ] Bank
0 1 2 3 4 5 6
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Estimating Near-Bank Stress (NBS )

Stream: Macgruder - Team 4, Reach - Reach 4 Location:

G/2.5 /o7

Copyright © 2006 Wildland Hydrology

Station. 0+00 to 0+20 RB Stream Type: Valley Type:
Observers: Date: 12F30/99
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 banidull width (R, / Wi )eoooovevvcivnrnnicnisncnieinvenioneneed LEVEE | General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S v iccrree e Levet Il General prediction
(4) Ratio of pocl slope to riffle SIope { Sp/ S dererieemreer ettt Level 11 General prediction
(6) Ratio of near-bank maximum depth to bankfull mean depth ( dyp / Byt }-eeeeevenseeeviennan Level iit Detailed prediction
(8) Ratio of near-bank shear stress to bankfull shear s1ress ( Toy / Tog )eeeeeveeeveeeereeecrniee s Level It Detailed prediction
(T) Velocity profiles / Isovels / Velocity gradient...............ccveeervresereeresmseaereoseesessensereasss Level IV Validation
= Transverse and/or central bars-short and/or discontinUous............. ....cccoeeeeeennnee.. NBS = High / Very High|
S (1) |Extensive deposition (continuous, CrosS-ChENNEL)..............ucocriienscenunmmecnne sevrissssson NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow........................ ..., NBS = Extreme
Radius of Bankfull Near-Bank
@ Curvature | Width Wy, | Ratio R,/ Stress
R ft) 1) Wi (NBS)
= Near-Bank -
% 3 Pool Slope | Average Stress Dominant
: | @ S, Slope S |Ratio S,/S] (NBS) Near-Bank Stress
=
Moderate
Near-Bank
& Pool Slope | Riffle Slope | Ratic S,/ Stress
4) s, Sur Sur (NBS)
Near-Bank Near-Bank
5 Max Depth {Mean Depth| Ratio dy, Stress
® | 4. | dutd) g (NBS)
= 216 1.3 1.66 [ Moderate
[ Near-tank Sankfull
& Near-Bank Shear Shear Near-Bank
(6) | MaxDepth Near-Bank | Stress Tw ( |Mean Depth| Average | Stresstu(| Ratiotw/ |  Stress
dop () | SlopeSp, | 1bM?) g (1) Slope S bt ) Tt (NBS) |
> Near-Bank
% m Velocity Gradient (ft /sec| Stress
z i) (NBS)
-
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 >300 <0.20 <0.40 <1.00 <0.80 <0.50
Low NIA 221~-300 | 0.20-040 | 041-060 | 100-150 : 080-105 ! 050-1.00
Moderate N/A 201-220 | 041080 | 061-080 | 151-180 1 1.06~1.14 | 1.01-1.60
High See 181-200; 061-080 | 081-100: 181-250 | 115-119 | 161-200
Very High 4y 150-180 | 0.81-100 | 1.01~1.20 i 251-300 | 120~160 | 201 ~2.40
Extreme Above <1.80 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Moderate

WARSSS page 5-66



Magruder Branch Degraded Reach 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 BEMI score.

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station. 0+20 to 0+37 RB QObservers:
Date: 4121301999 /25/017 Stream Type: Valley Type:
v L4
BEHI Score
Study Bank Height / Bankfuli Height (C ) (Fig. 5-18)
Study Bankfull
Bank 29 Height 1.8 (A)/(B)= 1.61111 6.05
Height () = (A) (f) = (B) (C)
Root Depth / Study Bank Height { E )
Root Study
Depth - Bank 9 (D)/(A)={ 0344831 55
(ft) = (D)| Height @ = (A) (E)
Weighted Root Density ( G )
Root
Density 8 (F)x(E) =| 275862 10
as % = (F) (G)
Bank Angte (H )
Bank
Angle 199 8.68
as Degrees = "(H)
Surface Protection (1)
Surface 10 :
Protection 9
as%h = (1)
Bank Material Adjustment: |
Bedrock (Overail Very Low BEH) = > Bank Material
Boulders (Overall 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 composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posit.ion of unstable layers in 2
Sit/Clay (no adjustment) relation to bankfull stage
VeryLow] Low | Moderate| High | VeryHigh| Extreme -~ Adjective Rating | Very High|
{ = _ and
5-95 | 10-195| 20-29.5 | 30-39.5| 40-45 | 46-50 - Total Score 41.2
Bank Sketch N
12 ' %
11375
10
£ o
g 8
£ 7 N
f . Y e
3 S 3 cg,T
£ 4 2§
g 3 _ __gﬁy_ :
2 | Start
i of
0 Bank
0 1 2 3 4 5 6
Horizontal distance {ft)
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

q/25/077

Estimating Near-Bank Stress (NBS )
Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 0+20 to 0+37 RB Stream Type: Valley Type:
Observers: Date: 12/30/88
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 banidull width (R, / Wi )......ocovennes lLevel |l General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S v veoverirvimcrinnee e Level Il General prediction
(4) Ratio of pool slope to riffte slope (S, / Srjf).eveecereereecine et Level Il General prediction
{8) Ratio of near-bank maximum depth to bankfull mean depth (dop / Dok )-vveeveeenvnremernenns Level 1ii Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( Tn/ Tyt J-o-r e oo e orveseeee o Level i1l Detailed prediction
@) Velocity profiles / Isovels / Velocity gradient...............c.cccormeiiiisiinimicies e Level iV Validation
= Transverse andfor centrat bars-short and/er discontinuous............. ... NBS = High /Very High
g {1} |Extensive deposition (continuous, cross-channel)...........c..ccev i NBS = Extreme
3’ Chute cutoffs, down-valley meander migration, converging flow........................ .ol NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width W, | Ratic R./ Stress
(2) R, {ft) () Wi (NBS)
- Near-Bank —
= 3 Pool Slope | Average Stress Dominant
2z | & s, SlopeS |Ratio S,/5] (NBS) Near-Bank Stress
= Low
Near-Bank
4y | PooiStove | Riffle Slope | Ratio Sy/ | Stress
4 S, Sy Sy (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dy, /| Stress
By | aom | du® e (NBS)
= 1.8 1.3 1.38 Low
S Near-Bank Bankfull
4 Near-Bank Shear Shear Near-Bank
(8) | Max Depth Near-Bank | stress 7y, (| Mean Depth| Average | Stress i (| Ratio 7o,/ Stress
dop (1) | Sope Spp | ) it (R) Slope S Ibift* ) Tt {NBS)
= Near-Bank
= ) Velocity Gradient ( ft / sec Stress
2 ) (NBS)
=t
_ Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1} {2} (3} {4) {5} (6} (7}
Very Low N/A >3.00 <020 <040 <1.00 <080 <050
Low NIA 221-300 { 0.20-040 ; 041-050 ;| 1.00—-150 | 0.80~1.05 | 0.50~1.00
Moderate N/A 201-220! 041080 | 061080 1 151-1.80 { 1.06—-1.14 | 1.01-1860
High See 181-200 ! 061-080 . 081-100 ;. 181-250{ 115~119 ;| 1.61-200
Very High ® 1.50—1.80 | 0.81-1.00 | 1.01-1.20 ; 251-3.00 | 1.20-160 | 2.01-240
Extreme Above | <150 >1.00 >1.20 > 3.00 »160 | >240
Overall Near-Bank Stress (NBS) rating Low

Copyright © 2005 Wildiand Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 1+46 to 1+61 RB Observers:
Date: 4—2#38!99'(7/2,5!;’7 Stream Type: Valiey Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank 1.7 Height 0.2 (A)/(B)= 8.5 10
Height m = (A) (R) = (B) (€)
Root Depth / Study Bank Height ( E )
Root Study
pepth | %% | Bank AT (D)/(A)=| 059882 |} 5 g4
(ft) = (D)] Height g = (A)| (E)
Weighted Root Density ( G )
Root 10 5.58824
Density (F)x(E) == 8.93
as % = (F) (G)
Bank Angle (H )
Bank
Angle 70 4.9
as Degrees = (H)
Surface Protection ( I )
Surface 25
Protection 6.54
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) =5 > Bank Material
Boulders (Overall Low BEHY) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) l
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) pos'r!ion of unstable |ayers in 0
Silt/Clay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | VeryHigh| Extreme Adjective Rating High
g = > and '
5-95 |10-19.5} 20-29.5 | 30-39.5| 40-45 | 46-50 ' Total Score 34.0
Bank Sketch R 7
L Ak Mw’ Root
1 } depth (D)
10 Bank
a— ]
;'.'8__ Z Angle
§ 7 “\. ! neo H(lii_}\
5 © e —= = e mmm—mmm = e 2 E
%S £%
> 3 L
2 Start
1 "~ Uf
0 Bank
0 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 1+46 to 1+61 RB Stream Type: Valley Type:
Obsearvers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transversa bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull Witth { Ry / Wi Y-..evnev.veeeermoeremrsercserancneeenn] Vel General prediction
3) Ratio of pool slope to average water surface stope (S /S )..c.coeeiiurve vt Level Il General prediction
{4) Ratio of pool slope to riffle slope (Sp/ Spit ) revrvrreircimmmrcreier st Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dop/ D )---eeeeeeeeeeonneice Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { T,/ Tog Jeeevrreeesremremarsenanes Levet lli Detaited prediction
(7) Velocity profiles / Isovels / Velocity gradient................ccocvriiriiiiiiiiiniie i s Level vV Validation
- Transverse and/or central bars-short and/or discontinuous............. ... NBS = High / Very High
4 (1) |Extensive deposition (continuous, cross-channel)...............cecocceiemecemrccnes coormruecnienn NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.................cocoens voeienenee. NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width W, | Rafio R./ Stress
{fo Wit _{NBS)
= Near-Bank —
F gy | PoolSlope | Average Stress Dominant
? 3) Slope S |Ratic §,/5] (NBS) Near-Bank Stress
= Very Low
Near-Bank
4 Pool Slope | Riffle Siope | Ratio S,/ Stress
{4) Sw S (NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dn, /| Stress
5 Ao (1) e (NBS)
= 1.3 0.15 Very Low
g Near-Bank Bankfull
3 Near-Bank Shear Shear Near-Bank
(6) | Max Depth | Near-Bank | Stress 7y ( |Mean Depth| Average | Stress ts (| Ratiotw/ | Stress
Slope Sy | 1b/?) dyie (7t) Slope S 1ot ) Tows (NBS)
> Near-Bank
5 7 Velocity Gradient (ft /sec| Stress
= Ift) NBS
-t
__Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {n {2) (3) (4) (8) {6) (7)
Very Low N/A > 3,00 <0.20 <0.40 <1.00 < 0.80 <0.50
Low NiA 221-300 | 020-040 : 041-060 | 1.00-150 | 0.80-105 ! D50-1.00
Moderate NIA 201220 | 041-060: 061-08D0 | 151—-180 | 1.06-~1.14 | 1.01-1860
High See 1.81-200 | 061-080 1 081-100 | 181-2501| 115-1.19 | 161-200
Very High m 1.50-1.80 | 0.81-1.00 | 1.01-120 | 251-3.00 | 1.20-1.60 | 2.01-240
Extreme Above < 1.50 > 1.00 >1.20 >3.00 > 160 >2.40
Overall Near-Bank Stress (NBS) rating Very Low

[25/07
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station; 1+61 to 2+14 RB Observers:
Date: m?bgj_w Stream Type: Valiey Type:
e BEHI Score
Study Bank Height / Bankfull Height ( C )  (Fig- 5-19)
Stud Bankfull
Bank S Height 1.95 (Ay/(B)=| 153848 || 575
Helght @ = (A) ) = (B) (©)
Root Depth / Study Bank Height ( E )
Root Stud
pepth | 12 | ‘Bank ? LIVITSE B 4.9
(ft) = (D)| Height @) = (A) (E)
Weighted Root Density ( G )
Root 15 6
Density (F)x(E) = 8.89
as % = (F) (G)
Bank Angle (H )
Bank 75 :
Angle 5.4
as Degrees = (H)
Surface Protection (1)
Surface 5
Protection 10
as% = (1)

Bank Material Adjustment: |
Bedrock (Qverall Very Low BEHI) = :> Bank Material
Boulders (Overall Low BEH) Adjustment 2
Cobble (Subfract 10 points if uniform medium to large cobbls)

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 3

SiltiClay (no adjustment) relation to bankfull stage

! and
Total Score 39.9

VeryLow| Low | Moderate| High | Very Hig{ | Extreme _> Adjective Rating | High
>

5-95 | 10-19.5 | 20~29.5 | 30-39.5| 40-45 | 4650

Bank Sketch

—
N

-
=y

-
Q

w

Vertical disfance (ft)

Surface
Protection ()

(=T S VI FUR O -

0 1 2 3 4 5 6

Horizontal distance {ft)
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Magruder Branch Degraded Reach Team 4

9/21/2007

Worksheet §-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 )
Strearn: Macgruder - Team 4, Reach - Reach 4  Location:
Station: 1+61 to 2+14 RB Stream Type: Valley Type:
Observers: Date. $2/30/99
Methods for estimating Near-Bank Stress (NBS)
{1} Channel pattern, transverse bar or spiit channel/central bar creating NES........... Level | Reconaissance
{2) Ratio of radius of curvature to bankfult Wich { Re / Whyr......cc.occoreerisimnenresninrsssosrasecno|  L0OVEL General prediction
(3} Ratio of pool slope fo avorage water surface SIope {Sp /8 ).e.cererscmcnnsscns i Level If General prediction
{4) Ratio of poot slope 10 riffle SI0pe {Sp/ S ). vercerumeereavsmnsreraiessisisnssstssrent s Level H General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dnp / dpig )< oeoerermonsens Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( To, / Towr ). e v vererercearmaniensneenes Level i Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient. .................ccccevvinrivrensrencn Level IV Validation
= Transverse and/or central bars-short and/or discontinuous............. ...l NES = High / Very High
g (1) |Extensive deposition (CONtinUOUS, CFOSS-CHANMEN. ..........eveereisereses s e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow................c..cc.o. toeovenneans NBS = Extreme
Radius of Bankfuil Near-Bank
2 Curvature | Width Wys | Ratio R/ Stress
(2 R (ft) i) Wing (NBS)
= Near-Bank —
3 3 Pool Slope §  Average Stress Dominant
: | @ S, Siope § | Ratio 5,/8] _(NBS) Near-Bank Stress
-
Moderate
Near-Bank
4 Pool Slope | Riffle Slope | Ratio 8,/ Stress
4 S, Sy St (NBS)
Near-Bank Near-Bank
(5) Max Depth | Mean Depth| Ratio dn, /|  Stress
) e (V) g (NBS) |
= 2.2 1.3 1.69 Moderate
% Near-bank Bankfull
3 Near-Bank Shear Shear Near-Bank
(6) | Max Depth Near-Bank | Stress 1, ( | Mean Depth| Average | Stress tug (| Ratiotw/ |  Stress
dp (M) | SlopeSn, | ) iy (1) Slope S oA ) Toid (NBS}
> Near-Bank )
= 04 Velocity Gradient ( ft /sec| Stress
> 11t} (NBS)
-1 —
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings {1) {2) (3) {(4) {5) () (7)
Very Low N/A >3.00 <0.20 < (.40 < 1.00 <0.80 =050
Low NIA 221-300 | 020~-040 | 0.41-060 | 100-150 | 0.80-105 ; 0.50-1.00
Moderate N/A 201-220 | 041-060 | 061080 | 151180 | 1.06-1.14 | 1.01-160
High See 181-200 | 061~080 | 081-100 | 1.81-250 | 1.15-119 | 1.61-200
Very High M 150-180 | 081-100 1 101-120 | 251-300 | 1.20-1.80 | 2.01-2.40
Extreme Above <150 >1.00 >1.20 >3.00 >160 | >240
Overall Near-Bank Stress (NBS} rating Moderate

afz 5/0'7
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+14 to 2+29 RB Qbservers:
Date: WQA‘?SAQ Stream Type: Valley Type:
[ [
BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
Study Bankfull
Bank 4.5 Height 3.3 (AY/(B)= 1.36364 5.01
Height & = (A) () = (B) (C)
Root Depth / Study Bank Height { E )
Root Study
Depth 2.4 Bank 4.5 (D)/(A)= 0.53333 3.75
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 78 (Fyx(E)=| 40 5,11
as % = (F) (G)
Bank Angle (H )
Bank
Angle 130 10
as Degrees = (H)
Surface Protection (1)
Surface 35
Protection 55
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHD) = > Bank Material
Boulders (Overall Low BEH) Adjustment 2
Cobble (Subtract 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 composed of sand) Add 5-10 points, depending on H
Sand (Add 10 points) position of unstable layers in ! 3
SiltiClay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | Very High| Extreme Adjective Rating High
£ > > and
5-95 | 10-19.5]| 20-20.5 | 30-39.5| 40-45 | 46-50 Total Score 34.4
Bank Sketch ks
o VL !
11 ; 7Y depth (O)
10 ! .E‘_-.’%B .
— ot an!
€ 9 &=, Angle
g ° | e
§ 7 =5 =
5 ° " 8=
B £%
 : i
> 3 o
2 Start
1 of
0 | Bank
0 1 2 3 4 5 6
Horizontal distance {ft)
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Magruder Branch Degraded Reach 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: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+14 to 2+29 RB Stream Type: Valley Type:
Observers: Date: 1236499 |G / 25 /)'7
Methods for estimating Near-Bank Stress (NBS)
(1) Channe! pattern, transverse bar or spiit channel/centrat bar creating NBS........... Level | Recongissance
(2) Ratio of radius of curvature to banidull width { Ry / Wayg)...ocvvoeervrivenceieeecircenineeeno ) LEVEL General prediction
{3) Ratio of pool stope to average water sutface slope (S/S Y. ccnnirenine e Level Il General prediction
{4) Ratio of pool stope to riffle s10pe ( Sp/ Sqrd-wcrerremeeierrmnrssessin s Levet Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dpp/ dpjr J--eeeveeivennnenennne Level 1l Detailed prediction
(6) Ratio of near-bank shear siress to bankfull shear stress ( Tuy/ Toxr )ore-vorreererosssmmsisnsenss Level i Detailed prediction
{7) _Velocity profiles / Isovels / Velocity gradient... tevel |V Validation
= Transverse and/or central bars-short andior dlsconttnuous ................................... NBS = High / Very High
? {1} |Extensive deposition (continuous, cross-channel)........................ S NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow..................cooois voiiienen.. NBS = Extreme
Radius of Bankiull Near-Bank
2 Curvature | Width W,s | Rafio Rc/ Stress
R. (&) I Wint _(NBS) |
= Near-Bank -
3 3 Pool Slope |  Average . Stress Dominant
> S, Slope S |Ratio §,/5] (NBS) Near-Bank Stress
- =
Very High
Near-Bank
n Pool Slope | Riffle Slope | Ratio Sp/ Stress
(4) S, Sy St NBS
Near-Bank Near-Bank
(5) Max Depth | Mean Depth| Rafio dp,/ |  Stress
dp ) | dhe () doig (NBS)
= 3.6 1.3 277 ||Very High
£ Near-Bank Bankfult
3 Near-Bank Shear Shear Near-Bank
(6) | Max Depth | Near-Bank | Stress 7, (| Mean Depth| Average | Stress tus (] Ratiots/ |  Stress
dny, (1) Slope Spp bA?) g (R Slope S b ) Tour {NBS)
> Near-Bank
= N Velocity Gradient { ft /sec{ Stress
2 /1t) {NBS)
=
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) {2) (3) (4) {5) {6) (7}
Very Low NiA >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low NiA 221-300 | 0.20-040 | 041-060 | 1.00-1.50 | 0.80-1.05 | 0.50-1.00
Meoderate N/A 201-220 | 041-080 | 061-080 | 151-180 | 1.06-1.14 | 101180
High See i81-200 4 061-080 | 081-1.00 | 1.81-250 | 1.16~-119 ; 1.61-2.00
Very High 1) 150-180 ; 081-100 ; 101-120; 251-300 | 120-160 : 2.01-240
Extreme Above <150 >100 | =120 | >300 > 1.60 >2.40
Overall Near-Bank Stress {NBS) rating Very High
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+29 to 2+45 RB Observers:
Date: mq&;{@‘[&ream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank 2.3 Height 2.2 (A)/(B)= 1.04545 1.45
Height () = (A) () = (B) (©)]
Root Depth / Study Bank Height (E )
Root Study
Depth 1.2 Bank 23 (D) (A)= 052174 3.8
{fty = (D)| Height ) = (A) (E)
Weighted Root Density (G )
Root
Density 15 (F)x(E) =| 7-82609 ||  ggg
as% = (F) (G)
Bank Angle (H)
Bank 65
Angle 4.4
as Degrees = (H)
Surface Protection (1}
Surface 35
Protection 5.5
_ as% = (1)
Bank Material Adjustment: i
Bedrock (Overali Very Low BEHY) = > Bank Material
Boulders (Overall Low BEHI) Adjustment 2
Cobble (Subfract 10 points if uniform medium to large cobble) I ‘
Gravel or Composite Matrix (Add 510 points depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 paints, depending on
. position of unstable layers in
g?lt'}gl(:ym(' n1°° am’m - relation to banidull stage 3
Very Low| Low | Moderate | High | VeryHigh| Extreme _,-\> Adjective Rating | Moderate
! > and
5-95 | 10-195| 20-205 | 30-395| 40-45 | 46-50 Total Score 28.8

Horizontal distance (ft)

Bank Sketch
12
11
10
g 9
4 8
§ 7
"
S
g 4
- 3
2
1
0
] 1 2 3 4 5

Suface

" Bank
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Q/25/07

Copyright ® 2006 Wildland Hydrotogy

Estimating Near-Bank Stress ( NBS )
Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+29 to 2+45RB Stream Type: Valley Type:
Observers: Date: $2/36/98,
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, fransversa bar ot split channel/central bar creating NBS............ Level | Reconaissance
(2) Ratio of radius of curvaturs to bankfull Width ( Ry / WegYe.....ccorreereerremmrseeensveresenneereend LEVEL I General prediction
(3) Ratio of poot slope to average water surface slope (Sp /8 ). oo e Level [t General prediction
{4) Ratio of pool slope to riffle Sfope { S5/ Siif ) vveveemrneeoriomse e Level Ii General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dnp / Gk )eeeeseeevnrenionines Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { T/ Tug }o.vooevovsooomemsreeenenes Level lll Detailed prediction
(T) Velocity profiles / isovels / Velocity gradient.............c.coevvevivenieirereecenrenn, Levet IV Validation
- | Transverse and/or central bars-short and/or discontinuous............. ... NBS = High / Very High
2 {1} |Exensive deposition (continuous, cross-channel)...............ccoiiiiiiei v NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow...................cooo vviiiivieennns NBS = Extreme
Radius of | Banidull Near-Bank
2 Curvature | Width Wy,: | Rafio R/ | Stress
2) (it Wi (NBS)
— Near-Bank -
o 3 Pool Slope | Average Stress Dominant
: | ® Slope S |Ratio S,/8|  (NBS) Near-Bank Stress
=3
Moderate
Near-Bank
(4 Pool Slope | Riffle Slope | Ratio S,/ Strass
Shir S {NBS)
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dy,/ |  Stress
(5) Uy (1) it (NBS) |
= 1.3 1.69 Moderate
2 Near-Bank Bankfull
3 Near-Bank Shear Shear Near-Bank
(6) | Mex Depth | Near-Bank | Stress 7, ( | Mean Depth| Average | Stress tus(| Ratiotw/ |  Stress
Slope Spp, | 1/A?) Ao (1) Slope S I ) Teis NBS
= Near-Bank
e @ Velocity Gradient ( ft /sec| Stress
3 ) (NBS)
-
__Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) {2} {3) {4) {5) {(8) {7)
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 { 0.80-1.05 | 0.50—-1.00
Moderate N7A 201-220} 041-060 | 081080 ! 151-180 ; 1.06-1.14 | 1.01~160
High See 1.81-200 | 061-080 | 0.81-100 | 181-250 | 1.45-119 | 151-200
Very High ™) 1.50-1.80 | 0.8£-1.00 | 101-1.20 : 251-3.00 | 1.20-1.80 | 2.0t—240
Extreme Above | <1.50 > 1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress {(NBS) rating Moderate

WARSSS page 5-66
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Magruder Branch Degraded Reach Team 4  9/21/2007

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

Stream: Macgruder - Team 4, Reach - Reach 4 Location:
Station: 2+45 to 2465 RB Qbservers:
Date: %WQ/ZS/(W Stream Type: Valley Type:
! BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-19)
Study Bankfull
Bank 198 Height 1.8 (A)/(B)= LB 1.72
Height @ = (A) (fy= (B) - ©
Root Depth / Study Bank Height ( E }
Root Study
Depth 0:2 Bank 1.9 (D)/I(A)= 0.10256 8.44
(fty = (D)| Height @) = (A) (E)
Weighted Root Density ( G )
Root
Density 8 (F)x(E) =] 0-30769 10
as % = (F) (G)
Bank Angle (H)
Bank 50
Angle 3.41
as Degrees = (H)
Surface Protection (1)
Surface 3
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Bouldets (Overall Low BEHI) = > Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) l
Gravel or Composlte Matrix (Add 5-10 points depending on Strafification Adjustment .
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posmon of unstable layers in 0
' SlitiClay (no adjustment) relation to bankfull stage
VeryLow| Low | Moderate| High | Very High | Extreme P Adjective Rating High
{ — and
5-95 | 10-195| 20-205 | 30~-395| 40-45 | 46-50 — TotalScore | 33.6
Bank Sketch ‘
12 Root
1 pEh (D)
10 Bank
. n
ES. : | Angle
E 7 :: [ n(l;"l-)‘
S e e e Ty 2 g
s 3 <
. Start
t of
0 Bank
0 1 2 3 4 5 6
Horizontal distance {ft)
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Magruder Branch Degraded Reach Team 4

9/21/2007

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

Copyright ® 20086 Wildland Hydrology

Estimating Near-Bank Stress (NBS )
Stream: Macgruder - Team 4, Reach - Reach 4  Location:
Station: 2+45 to 2465 RB Stream Type: Valley Type:
Observers: Date: $2/36/69-
Methods for estimating Near-Bank Stress (NBS)
(1} Channei pattern, fransverse bar or spiit channel/central bar creating NBS.......... Level | Reconaissance
{2) Ratio of radius of curvature to bankfulf width { Ry / Wi ).eeooooeeereiececeviceaiciieensnnnan|  LEVEL General prediction
(3) Ratio of pool slope to average water surface slope (Sp/S)...cirvevrniceinensri s Level Il General prediction
{4} Ratio of pool slope to riffle slope (Sp/ Spit v vevrmererenommercis e Level Il General prediction
(6) Ratio of near-bank maximum depth to bankfull mean depth ( dnp / dpgs Jvveeceiienirnnns Levet I Detaited prediction
{6) Ratio of near-bank shear stress to bankfull Shear Stress { Toy/ Toxt ) erersrererrerrsrrereeses Level Ili Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient..............cccoeecemmernineiivenemesnerssrscrnsns Level IV Validation
= Transverse andier central bars-short and/or discontinuous............. .._................. NBS = High / Very High{
2 (1) |Extensive deposition {continuous, cross-channed).................cco.oiin NBS = Extreme
3 Chute cutoffs, down-valley meander migration, convergingflow.................ccceeee oLl NBS = Extreme
Radius of | Bankfull Near-Bank
@ Curvature | Width Wy, | Rafio Rc/ Stress
R: () ® Whit (NBS)
- Near-Bank
-g 3 Pool Siope | Average Stress Dominant
z | @ S, Slope S | Ratfio S,/8| (NBS) Near-Bank Stress
= Low
Near-Bank
4 Pool Slope | Riffle Slope | Ratio S/ Stress
4 Sp St Sur_ (NBS)
Near-Bank Near-Bank
5) Max Depth | Mean Depth| Ratio dny/ |  Stress
dyp () g (Ft) Aot (NBS)
=: 1.82 1.3 1 9 Low
E Near-tsank Bankfult
3 Near-Bank Shear Shear Near-Bank
(6) | MaxDepth Near-Bank | Siress tu, { | Mean Depth Average | Stress Tus (| Ratio 7o/ Stress
dn () | SlopeSpp | IbA?) dug () Slope 5 bt ) Tt (NBS)
> Near-Bank
= ta) Velocity Gradient (ft / sec| Stress
® ift) (NBS
-t
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) (2) (3) (4) {5) (6} {7)
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <050
Low N/A 221-300 | 0.20-040 | 041-080 ¢ 100-150 ! 080-105 ! 0.50-1.00
Moderate N/A 201-220 ; 041-060 | 061-080; 151-180: 1.06~114 | 1.01-160
High See 181-200: 061-080 | 081100 ; 181-250 ] 145-119 | 1.61-200
Very High ) 150-180 : 081-100 ) 101-120 : 251-3.00 | 1.20-160 | 201-240
Extreme Above <150 >1.00 >1.20 > 3.00 > 1.60 i > 2.40
Overall Near-Bank Stress {NBS} rating Low

2567
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Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach : 3" Field Day

a. Riparian Vegetation | : : il

Worksheet C-4. Riparian vegetation composition/density used for channel stability
assessment.

7 Ripanan Vegetation
Stream: MO\QCT{L\C_&QJT‘ Location: {/'2 e o e i @ 25
' Disturbed
Reference .
Observers: {1 )E\Ca W A= l: (ln:g:;:?d K| Date: q / 28 [ 0’7
Existing Ffoocia Y CLFS ‘i;alip m 33&0{:, Potentiat £xpe'ci-dd ' Suctesssn fe "
species  [—dwadd in | 23t o g, species To A -' ‘
composition: “© & "I'sﬂ—o\rpfd Snd Grasi Streglk| compostion Og}é,s*\gocgc':br\/ ondbeech || gunarehs
N - . Percent of total
Riparian cover  |Percent aetial | Percent of site . o .
categories cover* coverage** Pecigs composition cos:r':;;;:on
= mb;.f_e:.{scz.@‘\&......---.-.-. S
5 FITulip Pop o 0%z
ﬁ &’i '7©d) P - Skt e 3-.5). --------
% | Canopylayer |- e C? _...i-@ck ----------------------------------- 5 nnnan
2 Py V% -.%(LIEQ.‘-.E.&&F .......... i_?m
- ’ L BRL LORCRNT 12 70 ..
100%
> N ¥|2Ricehosh 75%.......
% 5 ’L“R.Onopwcoé/s AN (
IO LA N WO N/ S
- Wi oo [Frong Peplar il 5%9 .........
EV- & """""""""""""""""""""""""""""
100%
SR Qlezpri | % ?]79 .........
BT A% < R S %: SQ?D .......
5 ¥ ESopQunese SoNteran 1 Y& . .
Herbaceous 30%  [Cxtasa.sp. 2o 7 .%o ________
B RSINUCNSTETY RN DL
k- N \
O 100%
g Leaf or needle \ ‘ .5.) 9 Semare
o litter \ Fs o Condition, viger andlor
o & usage of existing reach:
Bare ground L/C) ?o -S(Jict\ousln mpq\ atrclde QJ\d
dowx\\r\o\h-\— s UY\Q\QIS’FOf\fd.r ke 'c é
g 2L NrGRASS daminant tn Qistulve .
'?;:sesao:nct:gggl c:roes: ;g.surface area. co'“T;o;zml = k&r Q.C:-g ;;:-cr noch o Cé‘i-‘i\o e site, S':il) s Q)
fegenerohon nfltne y TOeer
. AN - Diswrocree 0rfos,
* Rigacian ‘?ianﬁ\jgg shoutd ndude And Succession |
whi i [red aalk ‘oee, m \{.)\‘\i cKory, and ‘birch i - )
AP ropv ake df{e_r‘ avjerioafnws‘m Conhfo\. H\ ,CG"}C‘AG‘ ‘\lus‘["%} QJ“SL\' (*‘ '
C12 Copyright © 2007 Widiand Hydrology -‘i{m WL‘P(; swiithgfogs, Pefrwad,
5 1 L
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Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

b. Flow Regime

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

* FLOW REGIME -

o !
{Stream: Location;

-10bservers: . 0 Date;
List ALL COMBINATIONS that .
APPLY......coocou.. e Vo | P
‘General Category J g A o
: E Ephemeral stream channels: flows only in response to precipitation. Often used in conjunction
with intermittent.
S Subterranean stream channel: flows paraliel to and near the surface for various seasons - a sub-
surface flow that follows the stream bed.
Intermittent stream channel: one that flows only seasonally or sporadically. Surface sources
1 involve springs, snowmelt, artificial controls, etc. Often this term is associated with flows that
reappear along various locations of a reach then run subterranean,
P Perennial stream channels: surface water persists yearlong.
Specific Category
: 1 Seasaonal variation in streamflow dominated primarily by snowmett runoff.
2 Seasonal variation in streamflow dominated primarily by stormflow runoff.
3 Uniform stage and associated streamflow due to spring-fed condition, backwater, etc,
4 Streamflow regulated by glaciat melt.
5 lce flows/ice torrents from ice dam breaches.
6 Alternating flow/backwater due to tidal influence.
7 Regulated streamflow due to diversions, dam release, dewatering, etc.
' 8 Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow respense to precipitation events.
g Rain-on-snow generated runoff.

Copyright © 2007 Wildtand Hydrology c13



Magruder Branch Degraded Reach Team 4

River Assessment and Moﬁitoring: Impaired Reach

c. Stream Size and Order

Stream sze and Order

Stream: /V!Ac Crruciel

Location: Teasn 4

Observers:

Date:

Stream Size Category and Order =

1S -2y

STREAM SIZE:. Bankfull | Check )
Qatego[y L . ws_d_th : s appropriate
o e e :met.ers_ ‘ feet category
S 1 0.305 <1 i
S.2 03-1.5 1-5 I,
S-3 1546 5-15 v
S-4 46~9 15— 30 r
S-5 9-15 3050 i
S-6 15— 22.8 50 - 75 r
S-7 22.8 - 30.5 75 - 100 -
S-8 30.5 - 46 100 — 150 =
S-9 46— 76 150 — 250 I
S-10 76 — 107 250 — 350 i
5-11 107 - 150 350 — 500 r
S-12 150 ~ 305 500 — 1000 £
s-13 >305 >1000 .

Stream Order

Add categones in parenthe5|s for Specmc stream order of
Ireach. For example a third order stream with a bankfull width
of 6.1 meters (20 feet) would be indexed as: S-4(3).

C14
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3" Field Day

Worksheet C-6. Stream size/order categorles for stratlﬁcation by stream type.



Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

d. Meander Patterns

Worksheet C-7 Meander pattem relations used for mterpretatlons for river stablhty

Meander Pattems

Stream: MaAcGeUDER Reach: T¢an 4
Observers: Date:
List ALL CATEGORIES that APPLY < M’R iy -M;l_ E ' ; ; ‘I!

Various Meander Pattern variables modified from Gala y et al (1 973)

 REGULAR MEANDERS

;.r*r_/\..x,-,\*-‘*j"

.f..-' 1% £ = o

N

e S

o

o e R B

TAT: 4

AT
]
Wi

T

7 s
DISTORTED MEANDER LOOPS

A Tl e e eSS

Mt

& M8 IRREGULAR MEANDERS wsth oxbows
~land oxbow cutoffs

LT ] A (L

AL AC LA

Copyright ©® 2007 Wildiand Hydrology C15

W



Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: tmpaired Reach 3" Field Day

e. Depositional Patterns

Worksheet C-S Deposmonal patterns used for stablhty assessment mterpretatlons

Iepcsmonal Patterns

Stream: MA C GRAVRER Reach: /&M 4

Observers: Date:
List ALL CATEGORIES that APPLY = L) BH | s | &1

Vanous Depasrtlanal F eatures modtf' ed fram Galay et al ( 1973)

B6 Main Channel Branching wnth Numerous MID-
: CHANNEL BARS and lslands ‘

C16 Copyright ® 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4

River Assessment and Monitoring: Impaired Reach -

f. Channel Blockages

Worksheet C-9. Various categories of in-channel debris, dams and/or channe!

9/21/2007

3" Field Day

blockages used to evaluate channel stability.

i - Channel Blockages
7 e nin e - -

Stream: Location:

Observers: _ Date:

) i Materials, which upoi placement into the active channei or fiood- |Check (v

Description/extent prone area, may cause adjustmenis in channei dimensions or ‘ail that

) L ain | conditions due to influences-on the existing flow regime, . 1 apply

)] None Minor amounts of small, floatable material. ‘g

Dehris consists of small, easily moved, floatable material, e.g., leaves, [ /
D2 LG 2L needles, small iimbs and twigs.
Increasing frequency of small- to medium-sized material, such as large
D3 Moderate limbs, branches and small logs, that when accumudated, affect 10% or less
of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g.. large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the r
* active channel 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 r
extending across the width of the active channel.
Large, somewhat continuous debris "dams,” extensive in nature and
— occupying over 50% of the active channel cross-section area. Such

D& Zol i accumulations may divert water into the flood-prone areas and form fish r

migration batriers, even when flows are at less than bankfull,

D7 Beaver dams: | An infrequent number of dams spaced such that normal streamflow and -
Few expected channel conditions exist in the reaches between dams. :
Boaver dams: Frequency of dams is such that backwater conditions exist for channel

D8 Frequent " | reaches between structures where streamflow velocities are reduced and L

q channel dimensions or conditions are infiuenced.
T ey Numerous abandoned dams, many of which have filled with sediment and/or
D9 Abandoned " | breached, initiating a series of channef adjustments, such as bank erosion, r
a lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to fand uses or development located
Hurnan within the flood-prene area, such as diversions or low-head dams, controlled p/
D10 influences by-pass channels, velocity control structures and various transportation v
encroachments that have an influence on the existing flow regime, such that
significant channel adjustments occur.

Bridses abpue # below reach

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4

River Assessment and Monitoring: Impaired Reach

3" Field Day

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

Worksheet C-10. Relationship of Bank-Height Ratio (BHR) ranges to corresponding
stream stablhty ratmgs to determme degree of channel incision.

. Degree of Channel !ncrsran

Low Bank Height: |7.72
Max Bankfull Depth: 17 {3

Bank-Height Ratio:  {/. 27

Degree of Channel Incision Stability Rating = |-.S Fiabetey Theisnd

Degree of Channel Incision

19

18

1.7

1.6

1.5

14

13 —

Bank-Height Ratio (BHR)

9/21/2007

1.2

Stable ' Slightly incised

Mdﬁerately incised Deeply incised

Stability rating

C18 Copyright © 2007 Witdland Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach ) 3" Field Day

i. Width/Depth Ratio State

Worksheet C 12 Wndth/depth ratio state stability ratlng

Wtdth/lepth Ratle State
Existing Width/Depth Ratio: /9.3 Ratio of existing w/d to reference w/d: YA
Reference Width/Depth Ratio: A

Width/Depth Ratio State Stability Rating <= I—L‘th_ﬁ sFoble

Width/Depth Ratio Stability Ratings

e —
/

Only use "Decrease relative to

reference wid ratio” for incising
channels (bank-height ratio >1) ]
{Worksheet C-10)

-t
-

w/d ratio)

b
p

1.2

1

—~— |/

e
Y

Ratio of wid ratio to reference w/d ratio  ratio (Increase relative to reference

(Decreese relative to reference wid ratio)
=] o
™ o
|
/
|
[

Stable Moderately unstable Unstable Highly unstable
Stability rating

C20 Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

j- D-egree of Channel Confinement (Meander Width Ratio (MWRY))

Worksheet C-13. Degree of confinement stability ratings based on meander width ratio
d:v:ded by reference meander width ratlo

D..,g ree of Confmement

Existing Meander Width Ratio (MWR): //- 24 Ratio of MWR to MWRref: @,t..;,f)

Reference Meander Width Ratio (MWR,): 4,59

Degree of Confinement Stability Rating <= | M Q&JQ&EL—‘ Canfved

Degree of Confinement based on
Meander Width Ratio ( MWR ) / Reference Condition ( MWR, )
0.0 e
0.t <0.10
0.2 :
- 0.10-0.29
o 0.3 1 =
1 4
= 04
=
-~ 05 e /
o /
2 06 /£
= / 0.30 - 0.79
0.7
0.8
0.80 - 1.00
0.9
10 Unconfined Moderately Confined ' Confined Severely Confined
Degree of confinement

Copyright ® 2007 Wildland Hydrology C21



Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day -

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

Stream: Stream Type:
Location: Valley Type:
Obseners: Date:

e : ~‘Stream type changes due to

_ Str Stability rating (check -
;;$tjcce5‘s’i§)nai stage shifts (Figure C-5)

appropriate rating)
Stream type at potential, {C—E),
I~ Stable
{Fy—B), (G—B). (F—B). (F—C), (D—C)
(E—C) W/Mc)derately unstable
C-Cuw
(G—F}, (FHD), (C—F) [~ Unstable

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

C52 Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Worksheet C-20. Lateratl stability prediction summary.
Stream: Stream Type:
Location: Valley Type:
Observers: Date:
* Laterai stability criteria T Al Snity Eaagories Selected
el Y = Highl ponss
Stable | oo ?“"’ | Unstable i e (from
Wi/id ratio state < 1.2 12-1.4 14-16 >1.6
{(Worksheet C-12) N
@ @) ©® ;7 (@)
, Depositional pattern B B2 €)es B3 G
{Worksheet C-8) L}
() @ @ ()

Meander pattern

3 (Worksheet C-7) 5 X
(1)) 3)
MVH, MEx, |HH, HEx, ExX'M,
, Dominant BEHI/NBS LL,Q,/L ,_,b";, mL NV"I'_,“;:”'WN:H' HIL, WM, H/H, | ExH, Ex/VH,
{(Worksheet C-16) VHIVL, Ex/VL. | VHAVH, EX/Ex (p
@ @vul () (&
Degree of o
5 confinement (MWR / 08-1.0 0.3-0.79 0.1-029 <0 S
MWR, .9 (Worksheet C-
13) () ©) ) (@)
Total points 2. o)

© Lateral'stability category pointrange

Gverall lateral stability
category (use total points |
and check stability rating)

Stablgs
7-9
I

Moderately
unstable
1012
i—.

Unstable
13-21

a

Highly unstable

C54
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Magruder Branch Degraded Reach Team 4

River Assessment and Monitoring: Impaired Reach

9/21/2007

3" Field Day

Worksheet C-21. Vertical stability prediction for excess deposition/aggradation.

Stream: Stream Type:
Location: Valley Type:
Observers: Date:
‘Vertical stability ~ Vertical stability categories for excess deposition / aggradation
“esiteria (choose one : _ L e e Se!.ege;
a b ON e 0 ] o Excess S 1 pointsifrom
stabllity catsgory for No d I g ; s
each criterion1-6)  { sposit on .deposition | deposition | . Aggra:dat;qr? _ | ®achrow) -
Sufficient depth ;r:ur}g:; ‘:?:ide th Cannot move D35] Cannot move Dyg off
Sediment and/or slope to P of bed material bed material and/or
and/or slope-
1 competence transport largest slightly and/or Dy of D1y of bar or sub- (p
(Worksheet C-18) | Sizeavailable | ;= otent bar material pavement size
(2 @) (8)
. Reduction up to | Reduction over
Sufﬂc»gnt Trend t_o ward 25% of annual 25% of annual
i . capacity to insufficient . . ) )
Sediment capacity ; sediment yield of| sediment yield for
2 transport annual | sediment
(POWERSED) load capacity bedload and/or | bedload and/or
suspended suspended
{2} {4) {6} { (8)
. Wid ratio state 1.0-12 12-14 14-156 >1.6
(Worksheetc12) | | o} | L
{2) (4) (6) {e? (8}
Current stream o
. C—High wid C)
Stream succession or does not { !
. g E—C B—High wid B), C-sD), (F—D
4 states (Worksheet C-| indicate S (Botipps o | (©=0) &=D) G
19) depesitiom‘
aggradation _
@ 4) &) (8)
Depositional B2 .B B3
: A B6 B8
§ patterns (Worksheet ‘ @ 4
C-8) e b e
(1) (2) {3) (4)
¢ Debris/ blockages @D@@ D4, D7 D5, D8 05.65.
(Worksheet C-9) U [T S S - Ll
@) 2 3) { )
Tofal points 3 6
4 .- Vertical stability category point range for excess deposition /
e AL T aggradation
Vertical stability for
excess deposition / Moderate Excess )
aggradation {use total No depasition deposition deposition Aggradation
points and check stability] 1014 15-20 21-30 :
rating) I - r

Copyright © 2007 Wildland Hydrotogy
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Magruder Branch Degraded Reach Team 4

River Assessment and Monitoring: Impaired Reach

9/21/2007

3" Field Day

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

Stream: Stream Type:
Location: Valiey Type:
Observers: Date:
Mortieal & * Vertical stability categories for channef incision /degradation’ .} = . -
i Sl — — bl : ‘Sel !
: crltena (choose one _ §| Il 1 Moderatel _ = pnlmsecw{dfrom"
~stability category for . | " Not incisedt | Slightlyincised| Mo oo | Degradation | LU row)
each critémoh 1-5) . 2 O ) - Jneised - S Tl oW
Trend to move
. Does not . Particles much
Sediment indicate excess ::a)rge(;fsll)zaers;? f " | Do cg = larger than Dt g
1 competence competence B ot bed move of bed moved 3
(Worksheet C-18) i Nl
(2 3 @ @) (8
- Excess energy
Dossnar | SO | s | Do eneey
2 S:gwr-:e;;;gadty gﬁgztiteyexcess 10% increase lgc;g::tzfload Y21 than 50% of
( N above reference | annual joad 2
J@p () (6) ®)
Degree of channel 1.00 - 1.10 1.11-1.30 1.31-1.50 > 1.50
3 incision (BHR) L-I
(Workshet C-10) Jree-ommomms e e e oo oo e e
@ ® ®
Does not HBHR>1.1and| IfBHR > 1.1
Stream succession | ..o a0 | streamitype has | and streamtype | (B—G), (C—G),
4 states (Worksheets | . 4o gradation w/d between has wid Iess (E—G), (D—-G) ;2.
_ 1 5-10 than 5
CasandC-10) | P ptmEne e
(@] ) © @
Confinement (MWR '
0.80-1.00 0.30-0.79 0.10-0.29 < 0.10
5 /MW Rref) g\
(Worksheet C-13)  Jrrerommemmmmemo e g e TR oo
af OF () 3) @
Total points f %
Vemcal stablluy category point range for channel i mcnsmn I
1l ﬁegradatlon ol
Vertical stability for
channel incision/ L ] L M?de'rately )
degradation (use total Notg incised Sllght;y incised incised Degradation
points and check Sl U Y e/ > 27
stability rating) £ I~ r
{
C56 Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 4

River Assessment and Monitoring: Impaired Reach

Worksheet C-23. Channel enlargement prediction summary.

9/21/2007

3" Field Day

Stream: Stream Type:
Location: Valiey Type:
Observers: Date:

‘Channel enlargement
‘prédiction criteria
{choose one stability
seategory for each
[ critérion 1-4)

‘Channel enlargement prediction categories

-No increase

Slight increase |

Moderate
iicrease

. Extensive

'Séf_e_c‘ted iy

points
(from each

i row)

Successional stage

Stream type at
potential, (C—E},

{C—D). (B—-G),

' {F,—B), (G—B), (E-C) (G—F). {F=D) | (D-G), (C-G),
1 shift (WorksheetC- | (v .p) (F=0), (E—G), (C—F) L%
19) (D=C) < -Cw
@ Q) @ ®
2 Lateral stability Stable N:f’:;;?g Y Unstable Highly unstable
(Worksheet C-20) _ ; g
@) @ ©| 9% (®)
Vertical stability 3 Moderate )
4 excess dfeposmonl No depaosition deposition Excess deposition|  Aggradation g(
aggradation
(Worksheet C-21) |77~ 7] W T Wl (®
p :;T::;fi’;‘::g — Not incised Stightly incised |Moderately incised] Degradation L{_
(Worksheet C-22) | ieciaiea \ U T
@) (@) ®) (@

" Category point range

Total points| Z C/

Channel enlargement Moderate
prediction (use total No increase | Slight increase increase Extensive
points and check stability 8-10 11-16 17-24 >24
rating) - r Xz -

{

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 4  9/21/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

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

-

Stream: Stream Type:
Location: Valley Type:
Date:
:-:(Choﬁag.norféépqﬁding. -}~ Stability rating - Points | Selected
points for each criterion Ll el | e S pots -
. 1"75) 5 | : - .
Stable 1
Lateral stability Mod. unstable 2
(Worksheet C-20) Unstable 3 A[
Highly unstable (4)
Vertical stability No deposition 1
, excess deposition/ Mod. deposition 2
aggradation Excess deposition 3 4
(Worksheet C-21) Aggradation (A
Vertical stability - Not incised 1
3 Channel incision/ Slightly incised (2) 2y
degradation Mod. incised 3
(Worksheet C-22) Degradation 4
Channel enlargement glti)g;::::zrs:ase ;
4 prediction (Worksheet |— - 3
C-23) Mod. increase (3')
Extensive 4
Pfankuch channel I(::‘-:i:dr."-'st;ﬂl:jle bl L
5 stability (Worksheet C- SIS 2 %
11
) Poor: unstable (4)
Total Points | 7
.0 .. - . (Category point range ]
Overall sediment supply : . )
rating (use total points Low Moderate High Very High
and check stability rating) 5 6-10 1-15 16 - 20

C58
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Magruder Branch Degraded Reach Team 4  9/21/2007

~ River Assessment and Monitoring: Impaired Reach 3" Field Day
3. Channel Change
Worksheet C-28. Summary of annual data comparisons.
e ~ Data Comparison Form
Stream: f"lc»cqrucla/ o et~ Reach: /-/
Observers: -]/-f,am Date - Year 1: c? / 24 / o) Date - Year 2;
Riffle XS: Pool XS: Glide XS:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
. Widthgr 5. | | 12,973 2183
-,.3 5 Mean depthy R 127 [, 20
@ mf .
3 g Width/depth ratio 9.3 | 1y, § \®.19
g g Cross-sectional Areg, 32.6 4.0 b YAERY,
© " |Max depthuy 2.13 2.9 .oy
Py Dzs (mm) 5. 07 4 o0 ' 3.5°0 -
§ § Dsp (mm) 2.89 (- mY g2
& 1Dy (mm) 45.0 Row i %
.é BEH! rating Exbr 2 i %h VERY '-Hfjh
'E Predicted erosion (fi/yr) 2. 50 O. 2(p 0.7t
@ [Measured erosion (fy) § ——
Year 1 | Year2 Year1 | Year2
Revised Prankuch Channel D
Stability Rating |4 ® s(mm) | g .77
) ) Start: .00 =
Bank-Height Ratio end- | e g D5 (mm) 23,19
Point Bar slope O‘gu{ ‘_g Dgy (mm) 7.0
Riffle Length/Riffle Width 0.%7 @ Bgo (mm) 1O« O
Poot Length/Riffle Width 14T
§ uéa SilS 10 E g e s . 5Y
5 & SanlS 2 / X g g Grun/Qoxe W75
h Q £
é g_ 5,/S ‘2(/% é ‘%’_ dp/dig Z, 0
87| s Oul 82 |dfw |92
Copyright © 2007 Wildland Hydrology C67




Magruder Branch DegraggdReagh Team 4  9/21/2007

STREAM WMo Crvdre pATE G~25-07
DA ~ CREW # 4

L{‘/{’,V’& './‘.f};’z/;: - /ﬂy g

The %5/4&/ :’v:ge’/ﬁ
gt 1o Lowvel troer

19707

/Mf’%!/VCVM/M%; Lo oo, s(‘rﬂ,z/fpﬂ/w}'(o \C+>

R L N |
Top 05 The fc(;fw,“?"&pe, was placid rish -

g éc/(c\)ﬁ» 57'(: WQ+IV/ /{’14']‘ 51‘9/& 04’ e s"/*W&M?-

IV er



Magruder Branch Degraded Reach Team 4  9/21/2007
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Ma;g_ﬁUQer Branch Degraded Reach Team4  9/21/2867<

'7’ fa)p;d(s;@}j =2.52
2 /\\ 1y
4 A STREAM SURVEY = 0y
‘ LONGITUDINAL PROFILE H 1= (0252
STREAM MW (o v aip DATE 9~ 2¢-/7
REACH [} CREW M/ ! e -
From k @ FETT
(all measurements are in feet unless otherwise noted)
STATION|| TW WS || BKF | Wo/BF [ TOB | Other Other | COMMENT NOTATIONS
r O1 2237 | 7.42 [|6.51 <27 Tot R/BeeAl NOTE ABBREV
‘ 2013949 | 2.7¢0£.93 A et L
~[i>20 1 €0k | .92 G022 ]| 14 [Right R
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; shl S.s¥y = g l Yol Monument /B | MON
d -%‘! el 473 — } lIFloodprone FP
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Magruder Branch Degraded Reach Team 4
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STREAM SURVEY
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