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Magruder Branch Degraded Reach Team 3

RIVERMORPH PARTICLE SUMMARY

9/25/2007

et T ————————— T Wik, o o o o o Y N M M = M ——

River Name:
Reach Name:
Sample Name:
Survey Date:

Macgruder
team 3

Bar Sample
09/25/2007

63
31.5
16

8

4

2
PAN

D16 (mm)
D35 (mm)
D50 (mm)
D84 (mm)
D95 (mm)
D100 (mm)

silt/Clay (%)

sand (%)
Gravel (%)
Cobble (%)
Boulder (%)
Bedrock (%)

Total weight = 78.6250.



Percent Finer
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All Riffle Pebble Counts
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Percent Retained
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9/25/2007

Active Bed D/S Riffle
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Bar Sample
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All Cross Section Pebble Counts
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Percent Retained

Active Bed U/S Riffle

9/25/2007
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Magruder Branch Degraded Reach Team 3

Combined Reach

9/25/2007
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Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Worksheet C-3. Bankfull velocity and discharge estimates. S7A O,z_/;/
Bankfull VELOCITY / DISCHARGE Estimates

fste | pacsrop e B r FZ | Locaton | REACKS I
fpae | 9E57 [SreamType | c o | ValleyType | y777- |
oenee] e S T O O
~ INPUT VARIABLES o OUTPUT VARIABLES
et ' Dyt
: Bankfull ‘C‘ross section AREA ko & 7,” (SqFt) Bankfull Mean DEPTH LSS =
Wetted PERIMETER '
Bankfull WIDTH |2 25| Waie @) 2% dys Wy - ||zz 23 |Weaa®,
i Dia. ' _ " D84
.& D84 @ Riffle R Y9 o fam) _ P84 mm/”304.8 = o /621w
ankfu ; S Hydraulic RADIUS - R
. 30 g Relative Roughness
Gravifaﬁ??al Accel.eratlon. | 2.2 msed |l REDM® &. 5
ir [ DA | " Shear Velomty u*
Drainage AREA ; /o / (SqMi) =1 gRs = s 6‘;/ y (Ft/ Seq)
| ——— = . —
/0 ESTIVATION METHODS i ,sanmu VELOCITY m’;;’;l;:‘é'%
1. Friction_/ g N T
Factor Rli:lh:::ss us= [ 2.83 +5, GGLOQ{ R ’ D84 } ]u* % ?C? Ft! Sec /S_,/‘ /Z CES
2. Roughness Coefficient: a) Manning’s 'n’ from friction factor / relative ) ’ .
 |roughness. u= 1.4895*R¥*51 n = 1S 75 AR 17737 CF?‘
| 2. Roughness Coefficient; u = 1.4895* R¥s'2 i ) ]
| b) Manning's ‘g’ from Jarrett { USGS): n = 0.39; n= AT i
| Note: This equation is for applicaiis invoiving steep. step.podi-bigh boundary roughness, cobble. [ S ‘ . -
boulder-dominated stream sysiems; ic Forwmm‘-oca Al AZ, A3 BI: B&_B:i C2and EY,
2. Roughness Coefficient: = 1,4895* R“**s‘“fn i Y s ’
| ¢) Manning's 'n’ from Stream Type - = N ;{3/ Ft/Sec | /33 02 CFS | %,'

13, Otber Methods, ie. Hydraulic Geometry (Hey, Dmy—Weisbach, Chezy C, etc) ] 1
[ riec> ligs Fs | Frisee | /Qs’éﬁ ors

{a. Other Methods, ie. Hydraulic Geometry (Hey, Darcy-Weisbach, Chezy C, sic)) 1 :
: ! s Ft/Sec }| CFS

‘. 4. Continuity Equations:  a) Regional Curves  u Eiﬁ > 9] FIsec :' 9 > CFS

Return Period for Bankfull Discharge Q =
4, Continuity Equations: b) USGS Gage Data u=Q/A g : Ft/Sec || CFS

| Q[sjiom for using the D84 term in the relative roughness relation (R/D84), when using estimation méthod 1.
“O‘ptmn 1, rorsand-bed channels, feastye the | prowawsion height” (R.g oi sand dunes above channel bed clc\'ations Substihﬂe

an averape sand dune protrusion hieight (hyg in feet) for the D84 term in estimation methed 1.
Vt}ptmn 2. For boulder-dominated channéls: measwre several | protrusion Reights" (fy,) OF DOUIAETS 4bOVE CRanne) bed
[l elevations. Substitute an average boulder protrusion height (hy, in feet) for the D84 term in estimation method 1.
| wO])ﬂO‘h 3 sForbedrock-dominated channels; measure several "protrusion heights” (hy) of rock scpmadons?supsl_join@uglmnd
| s:n'faees above channel bed elevations. Substitute an average bedrack protrusion helght (hy In feet) for theDSi (erm In;
estimmtion mcdmd 1. s AT

Copyright @ 2007 Wildland Hydrology C7



Magruder Branch Degraded Reach

River Assessment and Monitoring: Reference Reach

Worksheet A-3. Bankfuli velocity and discharge

Team 3

9/25/2007

1% Field Day

estimates. ST 4o 3
"Bankfull VELOCITY / DISCHARGE Estimates ’

';fi'sne L rcetnir s Rrzzs 7P wan| es Ak 2

&

;1Date /ész 'Stream Type C & Vaney Type ..‘—722- i
'10bservers 7€ A ‘{ HUC L__|__|_..|__ __|:._I__l____ |- ___}‘
' f . INPUT VARIABLES H OUTPUT VARIABLES ]
| Bankfull Cross-section AREA |. o7 9 dar Bankfull Mean DEPTH £E62Z- @
: | Wetted PERIMETER w
Bankfull WIDTH 17722 Wi (F0)| 2% dyt Wy /29 Wenia (F)
. ] Dia. - D84
- D84 @ Riffle & g / () D84 mm / 3.0.4.8 { o 235” ®
| S Hydraulic RADIUS
. M . E Relative Roughness . |
Gravitational Acceleration |- _?Z. ey Rt )/ DB4 0 | sz / // I i
N 5 DA Shear Velb-city 1 u*
Drainage AREA /r / (SqMi) ut = ‘gRS S = 73 (Ftl Sec) |
» “‘1 e ; , Bankfull
O ESTIMATION METHODS i E}fmkfull vn.ocni S ISCHARGE
1. Friction . - ] . | ] i
Relative  u=[2.83+5.66Log{ R/ D84 } Ju Ft/Sec | cFs
F““’/Ronghnu! S = i ] 7 320?; -
2, Roug]méss Coefficient: a) Manning's 'n' from friction factor / relative i ' =
roughness. u = 14395°R*+s'm = Ft/Sec | e
2. Roughness Coefficicnt: u = 1.4895* R**«8"% ‘
i b) Manning's 'n" from Jarrett (B8GS ): g=4305¥R*  n =l [ j Ft/3scly o)
: Nom This equmonlsfor applications invalvi pool, high boundary roughness, cobble- > | Al
jominsted stream sy ie., fe streumtypsA , B1, B2, B3, C2 and E3.
2, houg-lines‘s Coefficient: N ] u= 1.4895* R¥#§%m ) §
) Manning's 'n' from Stream Type 0= B <. / % Fi/8ec : /?/ .f,// i
] 3 Other Methods, ie. Hydraulic Geomeiry (Hey, Darcy-Weishach, Chezy C, etc.) ! S : = 1
precy s sz 538 O
[3‘ Qther M “ud-, ie. Hydraulic Geometry (I-ley Darcy-Weisbach, Chezy C, ¢ic.) [ Ft/ Sec ‘-,} CFs
4, Continuity Eqnatmns a) Regional Curves n= 3 1 '.3:
: Reture: Period for Bankfull Discharge Q = E’% g. z é Ft/ Sec ’ ? / CFS &
| 4. Continuity Equations: b) USGS Gage Data u=0/A "_ Ft/ Sec H CFS

Options for l_ﬁmg the D84 term in tht:-. relative roughness relation (R/D84), when using estimation methad 1.

: 6;3110:\ 1. bor sand-bed chaiinigls: measure the "profrusion height' (h) of sand dunes above channet bed elsvations. Substitute
- anaverage sand dune profrusion height (hyy in feet) for the D84 term in estimation method 1.

gpm\,n 3 For boulder-dominaied channels: measure scveral * protrusion heights” (hy,) of boulders above channel bed
: elevations. Substitute an average boulder protrusion height (hy, in feet) for the DB4 teom ia estimation metiod 1.

Sestimation method 1,

()pu 3. For bedrack-dominated channcls: messure several "protrusion heights™ (hy) of rock separations/steps/jornis/ upﬁftex{
s ,surt?accs above channel bed clevations, Substitute an nverage bedrock protrusion height (by in feet) for the DSd tcrm m

Copyright © 2007 Wildiand Hydrology
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Magruder Branch Degraded Reach Team 3 - 9/25/2007

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

a. Riparian Vegetation

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

: ... Riparian Vegetation Vol bl
Stream: Ma O\W/{Cbe { PD@/"VL)\(\ Location: 2 @dC,h 3
Reference Di_sturbed 2
Chservers: T%ﬁs k) ('nggft;)ad Date: q/ & 5 07
Existing /Vlld SL»{C,%S] Oﬂi‘ Potential Oak o b |
we dheise Jnrab layer-
igsﬂcr;ﬁssmon Tulip Vaddr Docoinl g, 25?:;2'“/3! oe\\ ér Orrgswwuoo k{\WNHE o ber ngb W
$PICEDUS
Riparian cover  |Percent aerial § Percent of site Speci iti il 9f total P
categories cover® coverage*” pecifis comppsition co?'n':;zls‘::ion crad rCOL)(Q
" : PCEOSRUY
- WL T P— o m— 3
g 0 . [ ' TR \ ---------------------------
@ | Canopy layer \‘} O lo /5 = jaC,. f Wia.\ (\k-k_& |22
3 L AT0eC, . S C&.mm{ =S,
2 W el Gaid - RG] AT
100%
e . blg{.‘i: ..................... 85 ...
8 % ﬁm p@(% .................. ST (
& | Shiub layer -%@UVQ[‘ l .%L? ogmo«;z& ------- QS\;' -------
& L. S 1 S
" M%Fbr@ac’_,’&b‘ ......
100%
| Micosdeaionn..... | 80
| Cleacweaed .o o= T
Herbaceous - - /1"&; ﬁrmc:\l‘f(&’f?fCQ .-----5 ..........
_ --i/"_“ -b_f_l.CP.s--.{C:’(r;ﬁ_ ............... %5 ________
7] SRV A I N UL N WO BUN il SR R
5 N e @p? I T
100%
g Leaf or needle \\ Remarks:
ca litter Condition, vi of
. \ o o oo v
Bare ground \N 5
N
: losure.
e taauma, | SOl

c12 Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

b. Flow Regime

Worksheet C-5. Flow Regime variables that influence channel characteristics,
sedlment reglme and blologlcal mterpretatlons

F LOW REGIME

stream:  Mucar ades Location; ’chdﬂ 3
*|Observers: ‘PEAM S Date; 27" 2%37
| List ALL COMBINATIONS that vz :

Ganeral Category . : g : - n

Ephemera! stream channe!s ﬂows only in response to prempnatron Often used in conjunctlon
E with intermittent, g
Subterranean stream channel: flows paraliei 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 sporadicaily. Surface sources
1 involve springs, snowmelt, artificial controls, etc. Often this term is associated with flows that
reappear along various focations of a reach then run subterranean.

S

@ Perennial stream channels: surface water persists yearlong.

Specific Category
1 Seasonal variation in streamflow dominated primarily by snowmelt runoff.

@ Seasonal variation in streamflow dominated primarily by stormflow runoff.

3 Uniform stage and associated streamflow due 1o spring-fed condition, backwater, etc,
4 Streamﬂpw regulated by glacial meit.
“ ‘8 Ice flowsfice torrenis from ice dam breaches.
6 Alternating flow/backwater due to tidal influence.
7 Regulated streamfiow 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 response to precipitation events.

S

] Rain-on-snow generated runoff,

Copyright © 2007 Wildland Hydrology c13



Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impa'ired Reach

c. Stream Size and Order

Stream Size and Order

Stream: Mﬁaaruo(w

Location: E5
Observers; T2

Date: &5 S

Stream Size Category and Order = |  5 ]

STQEAM SIZE: Bankfull | check f«”)
Categary | ulbub 8 Wtdﬂ'i Eslilgen ] appropriate
[meters | feet | category

S-1 0.305 <1 -

S-2 03-15 1-5

S-3 15-46 5-15 £

S-4 46-9 15 - 30 Vv

S-5 g9-15 30 - 50 I~

S-6 15 - 22.8 50 — 75 i~

S-7 22.8 - 30.5 75 - 100 I

S-8 30.5 - 46 100 - 150 r-

S-9 46 — 76 150 - 250 I
S-10 76 — 107 250 - 350 I~
S-11 107 - 150 350 — 500 r
S-12 150 ~ 305 500 — 1000 I~
S13 >305 >1000 I

e e T

Add categories in parenthesis for specific stream order of
reach. For exampie a third order stream with a bankfull width

of 6.1 meters {20 feet) would be indexed as: S-4(3).

C14 ' Copyright ® 2007 Wildtand Hydrology

9/25/2007

3" Field Day

Worksheet C-6. Stream size/order categorles for stratzf‘ cation by stream type.



Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

d. Meander Patterns

Worksheet C-7. Meander pattern relations used for interpretations for river stability.

Meander Patterns

Stream; _Macqrrdas Reach: F~
Observers: 1% , Date: 9/25/0’7

List ALL CATEGORIES that APPLY = | 415 | s 7

Various Meander Pattern variables modified from Gala y etal ( 1973)

T
T sk Y L 2 l

=R

A

G T
(oS

/]
§

il
"‘,

(RTINS

R

M8 “IRREGULAR MEANDERS with oxbows
\and oxbow cutoffs

Copyright © 2007 Wildland Hydrology C15



Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: tmpaired Reach

e. Depositional Patterns

Works

9/25/2007

3" Field Day

R

heet C-8. Depositional patterns used for stability assessment interpretations.

Depositional Patterns

Stream:  ~ 27 Ac 2 2 CE) T

Reach:

=

Observers: 7 £ ,4 .27 3%

Date: %5747

List ALL CATEGORIES that APPLY =

B

Various Depositional Features

modified from Galay et al. (1973)

R LA e
NT BARS with Few MID-CHANNEL BAR

N

B Iﬁain Channel Bran

S

ching with l\iun{é

ANN

AL

LTBARS and Islang:ls

C16

Copyright © 2007 Wildiand Hydrology
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Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach -

f. Channel Blockages

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

9/25/2007

3" Field Day

blockages used to evaluate channel stability.

“Channel Blockages
Stream: M s 4 rod o Location: 12>
2 J
_Observers: T3 Date: C?/% 5 /07
gl T S Materials, which upon placement into the active channel or flood- | Check (/)
- Descrintion/extent | prone area, may cause adjustments in channel dimensions or - aii that
A Lakat B - | conditions due to infiuences on the existing flow regime. -apply
D1 None Minor amouts of small, floatable material. vl
Debris consists of small, easily moved, floatable material, e.g., leaves,
- Infequent needles, small imbs and twigs. d
Increasing frequency of small- to medium-sized material, such as large
D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less vl
of the active channel cross-section area. '
Significant build-up of mediurmn- 10 large-sized materials, e.g., large limbs,
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the
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
D6 Dominatin occupying over 50% of the active channel cross-section area. Such r
9 accumulations may divert water into the flood-prone areas and form fish
migration barriers, even when flows are at less than bankfuil,
D7 Beaver dams: | An infrequent number of dams spaced such that normal streamflow and -~
Few expected channel conditions exist in the reaches between dams. '
Beaver dams: " Frequency of dams is such that backwater conditions exist for channel
D8 F ent " | reaches between structures where streamflow velocities are reduced and -
requ channel dimensions or conditions are influenced.
. | Numerous abandoned dams, many of which have filled with sediment and/or
Beaver dams: - ; ) X
P9 Abandoned breached, initiating a series of channei adjustments, such as bank erosion, I
andone lateral migration, avulsicn, aggradation and degradation,
Structures, facilities or materials related to land uses or development located
within the flood-prone area, such as diversions or low-head dams, controlied
Human . . !
P10 . flences by-pass channels, velocity control structures and various transportation I
ML encreachments that have an influence on the existing flow regime, such that
significant channet adjustments occur.
Copyright © 2007 Wildland Hydrology C17




Magruder Branch Degraded Reach Team 3 9/25/2007

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 stablllty ratmgs to determme deqree of channel i mcnsmn
| Flgh ’ uegfee of Charmel !ncnsuon

Low Bank Height: |2, ; I Bank-Height Ratio: ' Za

Max Bankfull Depth: | , 7%

Degree of Channel Incision Stability Rating <= S’u@gﬂ'y I:?(;(gs: '

Degree of Channel Incision

1.9

- /
| /

1.6 -

15 . : . / —
1.4 /
13 | -~ —

1.2 e

Bank-Height Ratio (BHR)

1.1

Stable Slightly incised Moderately ir;cised Deeply incised

Stability rating

c18 Copyright © 2007 Wildiand Hydrology
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Magruder Branch Degraded Reach Team 3

9/25/2007
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Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

i. Width/Depth Ratio State

Worksheet C 12 Wldth/depth ratio state stab1hty ratlng

dethflepth Ratlﬂ State
Existing Width/Depth Ratio: 17 Ratio of existing w/d to reference w/d: | | ¢
Reference Width/Depth Ratio: P

Width/Depth Ratio State Stability Rating == | ze . araol iy Uaklabls

i
‘-’LJ"’J-

g Width/Depth Ratio Stability Ratings

"ﬁ 1.8 " -—

; B
RN

£

£x

§ ® 14 ==

‘—E /

o 1.2 4 -

B Only use "Decrease relative to
- ’ reference wid ratio" for incising

‘,g, % 1 channels {(bank-height ratio >1) ]

.'g § _ {(Worksheet C-10)

=% 08 : #

g é \ /

2 0 T =

i}

s P 04 ——

E @ \

-é E 0.2 -

3 Stable Moderately unstable Unstable Highly unstable

Stability rating
C20 Copyright ® 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monfton‘ng: tmpaired Reach ' 3" Field Day

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

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

Degree of Confinement

Existing Meander Width Ratio (MWR): Z. <y Ratio of MWR to MWRref: M{)
Reference Meander Width Ratio (MWR,): gzm

Degree of Confinement Stability Rating = I ) F’ nJi D i}

Degree of Confinement based on
Meander Width Ratio { MWR ) / Reference Condition { MWR, )
0.0 -
ot : <0.10
0.2 '
5 03 0.10-0.29
=
= . £
@ /
= 08
= / 0.30 - 0.79
0.7 —
0.8 +—
0.80 - 1.00
0.9 -
10 Uriconfined Moderately Confined Confined Severely Confined
Degree of confinement

Copyright ® 2007 Wildland Hydrology C21
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Magrud ranch Degraded Reach Team 3 9/25/2007 "4 N
OOL-

River Assessment and Monitoring: Impaired Reach 3" Field Da
_ Estimating Near-Bank Stress ( NBS )
Stream: Location:
Station:; PODL {. | 3425t Stream Type: Valley Type:
Observers: o - ~ Date:
L Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattem, transverse bar or split channel/central bar creating NBS........... Level ! Reconaissance
{2) Ratio of radius of curvature to bankfull width (R, /Wy ) ooniiesiniivainnnn.d  Level I General prediction
(3) Ratic of poo! slope lo average water surface slope (Sp/ S )i, Ltevel H General prediction
) Ratioofpool slope to riffle siope{splsﬁ) Ltevel General prediction
(8) Ratio of near-bank maximum depth to bankfull mean depth { gy / dokr ). vovereneninnnnin Level Il Detailed prediction
(6) Ratio of near-bank shear stress lo bankfull shear SIress ( Ty, / Tou Jorcomeririiin, Level I Detailed prediction
7 Velomty profiles / Isovels / Velocity gradient.............cccooeeeeiieeiveneens Level IV Validation
=Y Transverse andior central bars-short and/or dISCONEALOUS. ............ ....ooersoonsensons NBS = High / Very High
- E e (1) [Extensive deposition {continuous, cross-channel)........... ECOOIOEO O T E T T T T O T KBt NBS = Extreme
) _‘3 - Chute cutoffs, down-valley meander migration, converging flow............covevveicieniernnennan. NBS =~ Extreme
ML) e Radius of Bankfull Near-Bank
L N Curvature | Width Wy | Ratio Ro/
i | R ®) Wi
= " : - Near-Bank :
S q Pool Slope | Average Stress Dominant
R &) Sp Slope S | Ratio S5,/S]  {NBS) Near-Bank Stress
. . Near-Bank
; Pool Slope |Riffle Slope | Ratio S/ | Stress
Sp S,-" i ) Sril (NBS)
P ﬂiﬂgdé'l 0038 | ,0l76 jVasy
I s Near-Bank Mean Near-Bank
R ‘Max Depth | Depth dyy | Ratio dy / Stress
e 5) S () {ft) Uit {NBS)
= 3.8 | 2 | LA NPeDEZ)TeE
o : 2 Near-Bank | Bankfull
<2 Near-Bank Shear Mean Shear ) Near-Bank
(6) {Max Depth Near-Bank | Stress 1., ( | Depth dye Average Stress Tug { | Ratio T/ |- Syress
dup (f) | Slope Spp | 1b/f?) {f) SiopeS | Ibff) T (NBS)
Near-Bank
o Velocity Gradient ( ft / Stress
sec /ft} (NBS) I

Converting values to a Near-Bank 5tress (NBS) rating

Near-Bank Stress (NBS) . Method number -
_satings. [} 2 3 | @ (5) (6) M
« Very Low", NiA 300 | <020 | (<040) | <100 <0.80 < 0.50
oy ¢ | N/A 1221_300 0.20-040 | 0.41-060 1.00-150) 080-105 & 050-100
N/A (0142.20) 0.41-060 | 0.61-0.80 1511 1.80) 1.06-1.14 | 101160 '
1 ] see i381-700 0.61-080 ' 081-1.00 ! 181-250 | 1.15-1.19 | 161200
Very ngh N m 1.50-1.80 | 081-1.00 { 1.01-1.20 | 2.51-3.00 | 1.20-1.60 } 2.01-240
{ Extreme 7/ Above <150 'L >100 P 5120 > 3.00 2160 | >2.40
ﬂ . -’ Overall Near-Bank Stress (NBS) rating | * AODEEATE
\\1 *
\/9/3 Copyright ® 2007 Wildland Hydrology C31
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Magruder Branch Degraded Reach Team 3 9/25/2007
| up [FELE
River Assessment and Monitoring: Impaired Reach : 3" Field Day

ii. Near-Bank Stress

Worksheet C-15. Various field methods of estimating Near-Bank Stress (NBS) risk
ratmqs to calculate erosnon rate.

TR il . Eslimating Near-Bank Stress (NBS) :
Stream: e - Location:
Station: | T . . . ' - Stream Type: Valley Type:
Observers: ) Date:
R _Methods forestimating Near-Bank Stress (NBS) ‘
(1) Channe! pattern, transverse barorsplu channel/cenirat bar creating NBS... Level | - Reconaissance
(2} Ratio of radius of curvature to bankiull wid(h(Rc!Ww) Level it General prediction
{3) Ratio of pool slope Lo average water surface slope ( L Lave! Il General prediction
(4) Ratio of pool slope ta rifle slope { 55/ S )vvviveevcii e, L Level | General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dag / Goks Joveeverevreerevinennns Level IH Detailed prediction
(6) Ratlo of near-bark shear stress to bankfull shear Sress ( Top/ Ty boeeeeeeeerrecriniernin Level {l| Detailed prediction
(7} Velocity profiles / Isovels / Velocity gradient... T T T T O KPR e T Level IV Validation
= Transverse and/or centrai bars—short andfor isCONtINUOLS. ............ creoreeerurnnen......NBS = High / Very High
8 1 (1) Extensive deposition (continuous, cross-channel)
3 Chute cutoffs, down-vailey meander migration, converging fiow.
Al Radius of Bankfull Near-Bank
Wil @) Curvatre | Width Wy | Ratio R. / Stress
ot R, (it) (ft) Wi (NBS)
T . Near-Bank -
s Pool Slope | Average Stress Dominant
2| @ s, SiopeS |Ratio S,/S| (NBS) Near-Bank Stress
. ) Near-Bank
4 Pool Slope |Riffie Siope | Ratio S/ | Syess
@ S, Sy St (NBS)
Near-Bank Mean Near-Bank
g Max Depth | Depth dyy | Ratio dn/ | Stress
G | du® ) g (NES)
1.9° (.2 1.5 fAheh
Near-Bank | = Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) | Max Depth Near-Bank | Stress 1 { | Depth duw Average |SteSS T (| Ratio T/ | Syess
dos (1) | Slope Spp | i) (f) Slope S e ) e (NBS)
Near-Bank
) Velacity Gradient (ft / Stress
@ sec/f) (NBS
7 iR _ Converting vaiues 1o a Near-Bank Stress (NBS) rating
Near-Bank Stress {NBS) Method number _
ratings M - @ 3) @ B | 6 | ™
Very Low NiA > 3,00 < 0.20 < 0.40 <100 | <080 : <050
Low NIA 221-3.00; 020-040 | 041-060 1,00 - 1.50 0.80 - 1.05 ' 0.50 — 1.00
Moderate N/A 201-220 : 041-0.60 | 0.61-0.80 | 1,51-1.80 ' 1.06~1.14 ' 1.01-1.60
| High See 1.81-200} 0.61-080 ; 081-1.00 | 1.81-250 115-1.19 | 1.61-2,00
. MeryHigh | ) 1150-180] 0.81~1.00; 101-1.20 ! 251-3.00 | 1,20-160 | 2.01-240
Extreme Abave <150 ! >100 | 120 >300 . »>160 | »>2.40
Overall Near-Bank Stress (NBS)rating } -~ . .+

Copyright © 2007 Wildland Hydrology C29



Magruder Branch Degraded Reach Team 3

L/l @( FFL{\;;D WZ

9/25/20

07

River Assessment and Monitoring: tmpaired Reach 3" Field Day
Additional BEHI and NBS worksheets
Stream: (o G il - Location:
Station; (o200 € _‘. i1/ L RN S\ Observers: er ééc.'wﬁff
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. C-1)
Study 4 Bankfull = R RS
By | .75 Heignt | -5 (A)/(B)= ! | { ,
Height ) = (A ) = (B) Ol
Root Depth / Study Bank Height ( E )
Root Study ( S R
Depth |.. Bank /q\, {D)}/(A)= ] 5 ]
="~ ) Height ey - \ G 0-15@ A
Weighted Root Density { G )
Root o o
Density _ (F}x(E) = O
as%= g (F) r|77(G) .-
Bank Angle (H)
as Degrees = (? (L] | 9
Surface Protection ()
Protection Z_ .
= (DL i O
Bank Material Adjustment: } -
Bedrock {Overall Very Low BEHI) :> Bank Material ;
Boutders (Overall Low BEHI) Adjustment O '
Cobble (Subtract 10 paints if uniform medium to large cobble) l (L 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_iﬂn of unstable layers in @ \
Silt/Clay (no adjustment) L U S T
Very Low| Low oderald| High | VeryHigh | Extreme _ Adjective Rating | {5’
I : i > and
5-95 | 10-19.5 N20-29.5 | 30-395] 40-45 [ 26-50 ' Total Score
Bank Sketch
12 T T
11 . -y .;... . ar. -
10
g 9
| 7 . 3 — 1
5 6 ; !
® 5 |
2 4
& 3
2 P - s
11 :
0 H ; H
0 1 2 3 4 5
Horizontal distance {ft)
C30 Copyright © 2007 Wildland Hydrology




Magruder Brénch Degraded Reﬂc[@ g'eam 3 9/25/2007

yEFLL v r
River Assessment and Momtorlng Reference Reach - : 1* Field Day
' __ Estimating Near-Bank Stress (NBS ) e B
Stream:; Location:
Station: Stream Type: Valley Type:
Observers: Date:
o Methods for estimating Near-Bank Stress (NBS) v
(1) Channel pattern, transverse bar or spfit channel/centrat bar creating NBS........... Level | Reconaissance
{2) Rafio of radius of curvature to bankfull width (R, /Wi }oooooooooieeeeee e b Level 1 General prediction
{3} Ratio of poot slope to average water surface slape { Sp /S ). e oo e Leve! || General prediction
(4) Ratio of poci slope to riffie Slope { Sp/ S ). e, Level |l General prediction
{6) Ratio of near-bank maximum depth to bankfult maan depth { tnnf pkf)-oeevvevesvie. ... Level Il Detailed prediction
(6} Ratio of near-bank shear stress to bankfull shear Stress { Ty, / Tow deeereiiieieer e eeene Level It Detailed prediction
(7} Velocity profiles / Isovals / Velocity gradient... e e ae et e ean Level IV Validation
=il Transverse andfor central bars-short andfor dlscontmuous...... b e NBS = High / Very High
3 {1) |Extensive deposition (continuous, cross-channed..........c.ooceevoevveeerseevoeenevennon.....NBS = Extreme
i i Chute cutoffs, down-valiey meander migration, converging flow.....................................NBS = Extrema
Radius of Bankfull ‘ Near-Bank
2 Curvature | Width Wy | Ratio R./ Stress
I m Wae | (NBS)
Near-Bank .
3 Pool Slope | Average Stress Dominant
3 §, Slope S |Ratio S,/8| (NBS) Near-Bank Stress
] ) Near-Bank
4) | oo Slope |Kiffie Slope Ratio Sp/ |  Stress
4 Sp Seir Srir (NBS)
Near-Bank Mean Near-Bank
5 Max Depth | Depth dye | Ratio dw/ | Stress
(5) A (ft) (f) it {NBS) -
18s | 1.2 LSS 7 | MODE(lATE
Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth } Near-Bank | Stress 7p ( Depth due | Average Stress Ty ( | Ratio 1,/ Stress
dnp (1} | Slope Sy | 1bif?) (1) Slope S b’ ) Toie (NBS)
Near-Bank
Velocity Gradient { ft / Stress

sec/ft) (NES)

- __Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number

ratings (1) (2) (3) 4 1 & [ (® {7)
Very Low N/A > 3,00 <020 | <040 <100 <030 < 0,50
- /ﬂv\ \ N/A 221-300 : 0.20-0.40 0.41-060 ; 1.00~1,50 | 0.80~1.05 }: 0.50-1.00

/ Moderaje/ NIA : 201-220

041-060 | 061-080 i 1.51-1.80 | 1.06—-114 | 1.01~ 1.60

3
H H i H
—High See 181-200 { 061-0.80 | 0.81-1.00 | 1.81-250 | 115-119 | 1.61-2.00
. ] H
Very High (" { 150-180  081-1.00 | 1.01-1.20 | 251-3.00 | 1.20-1.60 { 2.01-240
Extreme Above : <150 | >100 . >120 | >3.00 > 1.60 >240

Overall Near-Bank Stress (NBS) rating M{)[/ Q/

Copyright © 2007 Wiidland Hydrology A53



Magruder Branch Degraded Reach Team 3 9/25/2007
gt Qeeer g |

River Assessment and Monitoring: Referenice Reach 1% Field Day

Additional BEHI and NBS worksheets

Stream: - - Location: —
Station: 12; e \{’ 5(6 { (A ’%\ Observers:
pate: 1125101 Stream Typé: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  {Fig. A-9)
Study Bankfull o S
Bank Height , (A)/(B)4
Helght @) = Q l (A) fty= | 7 (B) }'QLf ] | B
Root Depth / Study Bank Height ( E )
Root Study =I:'
Depth Bank (D)(A)
(ft) = l ‘ 1 (D}| Height = 2 / / (A) 0. SQYQ
5 . Weighted Root Density (G )
Root DI
‘ Density ; (F)x(E) =}| T S
- as % = A0 @) 0 (G) _7-_[-
Bank Angle (H)
Bank q
Angle 0 8 W
as Degrees = (Hl &/ . Z '
Surface Protection { )
Surface ol
Protection '
as%h = \O () c‘
Bank Material Adjustment: i '
Bedrock (Overall Very Low BEHI) :> Bank Material TP
Bouldsrs (Overall Low BEHI) Adjustment ' . l ,
Cobbie (Subtract 10 points if uniform medium to large cobble) - -
Gravel or Composite Matrix (Add 5-10 points dependinkon Stratification Adjustment - '
percentage of bank material that is composed of sand) Add 5-10 points, depending on 0 Sl i
Sand (Add 10 points) : position of unstable layers in SR ':_ !
Silt’Clay (no adjustmant) o refation to bank?‘ulistage S S
LT :
Very Low| Low | Moderate /' High |Very High | Extreme Adjective Rating | 1!:/ /)
Y A - :> and
5-95 | 10195} 20-20.5\| 30-395{ 40-45 | 45—-50 Total Score i

Bank Sketch
12 - - .
¥ { ¥ “
11 s l ,...A‘..m .ffw.
10 } + i
g s ; ;
§ 8 - :
7 N
3 . z —1"
k-] i 4
Tou 5 -
E 4 £
> 3 i
2 .
1 - :
o v - - v
¥} 1 2 3 4 5 5
Horizontal distance (ft}

A54 Copyright © 2007 Wildland Hydrology



Magruder Branch egraded Reach Team.3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
e Estimating Near-Bank Stress ( NBS )
Stream: Location:
L4 .
Station: LICfL e N2 PO 77 Stream Type: Valley Type:
Observers: Date:
AT Methods for estimating Near-Bank Stress (NBS) G
{1) Channel pattern, ransverse bar or split channel/central bar creating NBS... Level | Reconaissance
(2} Ratio of radius of curvature to bankfult width ( R, [ Wy, ) lLevel |} General prediction
(3) Ratio of pool slope to average water surface stope ( 5,/5)... Level Il General prediction
(4) Ratio of pool slope to riffle siope ( Sp /! Sr)e e Level It General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dyy / (13 FOROUO, Level Detatled prediction
{6) Ratio of near-bank shear stress to banikfill Shear Sress ( Tu/ Taw Joeeerveererervoenssoosn. Level lIf Detailed prediction
Velocity profiles / isovels / VEIOTHy GradiBnt............c.ceeeevivieeereeeeesvevesessessssessnnnnn Level IV Validation
Transverse and/or central bars-short andfor diSCONBNUOUS . ............ ..., NBS = High / Very High
{1) [Extensive deposition {continuous CrOSS-CHANNBIL. oo ee e e er st NBS = Extreme
Chute cutoffs, down-valley meander migration COMVErging ROW. ..........covvvivieiii e cvriiniieens NBS = Extreme
Radius of Banicfull Near-Bank
@ Curvature | Width Wy, | Ratio R,/ | Swess
R (ft} {ft) Wka_ {NBS}
Near-Bank
3 Pool Slope | Average Stress Dominant
©) S, Slope S |[Ratio $,/5{ (NBS) Near-Bank Stress
. Near-Bank
4) | ool Slope |Rifiie Slope | Ratio Sp/ | Stress
(4 S5p Sir S (NBS
Near-Bank Mean -Near-Bank
5 Max Depth | Depth dyy | Ratio dy, / Siress
(s) dp (1) {ft) Oyir {NBS)
2.3 | bl i yz [Low
' Near-Bank Bankfuil
Near-Bank Shear ) Mean Shear . Near-Bank
(6} |MaxDepth Near-Bank | Stress 1, '( Depthdoy | Average |Stress Tug (| Ratio Ty, /
d () | Slope Spp, | 1b/m?) () Slope § Ihfft?) Tou
Near-Bank
) Velocity Gradient ( ftf Stress
sec /ft) NBS
% Convemng values to a Near-Bank Stress (NBS) ratmg
Near-Bank Stress (NBS) Method number
ratings 1) @ (3 @ (5) ® | O
L Very Low N/A > 3.00 <0.20 < 0,40 <100 . <080 | <050
Low N/A 221-3.00 | 0.20-0.40 | 0.41-060 {<T00-150’. 0.80-1.05 | 0.501.00
Moderate NiA 201220 ; 041-060 ; 0.61-080 | 1.51-160 | 1.06-1.14 | 1.01—1.60 |
. High See 181-200 & 061-080 { 081100 ; 1.81-250 : 1.15-1.19 | 1.61-2.00
. ..VeryHigh | ) 1.50-1.80 ! 0.81-1.00 : 1.01-1.20 i 2.51-3.00 | 1.20 -1.60 | 201 -240
Extreme Above <150 . »100 | »120 > 3.00 > 1,60 > 2,40
Overall Near-Bank Stress (NBS) rating

Copyright © 2007 Wildiand Hydrology
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Magruder Branch Degraded Reach Team 3 9/25/2007
ng/—(( Riesce Dowrt Nont Hian

River Assessment and Monitoring: Impaired Reach 3" Field Day
Additional BEHI and NBS worksheets

Stream: Location:
Station: (R FEZ_ ~1a7 Observers:
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. C-1)
Stady T C{ . - e r
Bank Height (A} (B)4 1 _’;
| Height @) - 2 rg(A) t = I - ® L 5(0). Doty

Root Depth / Study Bank Height ( E )
Root Study =

—

Depth Bank (D)/(A}= / g
@l 7 > (D) Height m - 2“ 0 (A) 2 g(E)- 7 2
Weighted Root Density (G )

Root

Densit . ( F) x ( E } . . R -
859':{: 2’ {F) . 36(;}; S
Bank Angle (H)
Bank S p
Angte TR )
asDeggees = 52%‘!} 5 I u
Surface Protection (1)
Surface UM
Protection :
as% = , (1)
Bank Material Adjustment: ]

Bedrock (Overall Very Low BEHI) Bank Material
Boulders {Overall Low BEH!) g ‘“ Adjustment ./ h e

Cuobbie (Subtract 10 points if uniform medium to targe cobbie)

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
SiltiClay {ho adjustment) relation Lo bankfull stage
VAR
VeryLow| Low | Moderate | High |fVery High | Extreme ‘ Adjective Rating | \) [}
R L. s i e . > and 2
5-95 | 10-19.5 | 20-29.5 | 30-30.5 |\ 40-45 ]| 46-50 Total Score |1 >
— ——— =.
Bank Sketch .

12 - 3 e

1 ! ! : ;

° * r} oo
E g i iy
- 1 Angle
§ o : )

7 } i ; = hxu s
= T - .
£ : ! =
2 s : 85
- 8
£ £3
§ g
> 3 - T

2 = Start

1 g = of

4] ' v Bank

0 1 2 3 4 5 6
Horizontal distance (ft)
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aded Reach Team 3 9/25/2007

wIN

River Assessment and Momtormg Impaired Reach

Magruder Branch De

3" Field Day

0 Estimating Near-Bank Stress (NBS)
Stream: Location:
Station: & w i Stream Type: Valley Type:
Observers: Date:
TR e Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channelicentral bar creating NBS........... Level 1 Reconalssance
(2} Ratio of radius of curvature to bankfull width (Re/ Wi )evriiirenieiecicncniiinieninee e Level Il General prediction {
(3) Ratio of pool slope to average water surface slope {Sp/ S ).vceecercenrreerenrenvansnnnnn. Levet Il General prediction
{4) Ratio of pool slope 1o riffle Stope (Sp/ S dveviiicri e, Level I General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dop / digg )........ Level It Detailed prediction
{8) Ratio of near-bank shear stress to bankfull shear Siress ( Toy/ Tog )o-ooceeeverrreeseesnen. Level 11 Detailed prediction
()] Veloclty profiles / Isovels / Velocity gradient... . e Level IV Validation
SRE v Transverse and/or central bars- shon and/or discontmuous ................................... NBS = High / Very High
.2 (1) |Extensive deposition {CONNUIOUS, CrOSS-CANMEN)..........ovieieeeeeeee s eeeeossoeeeeees oo, NBS = Extreme
FL Chute cutoffs, down-valley meander migration, converging flow..........cieeeeenvenneene.......NBS = Extreme
Radius of Bankfuil Near-Bank
@ Curvaiure | Widih Wy, | Ratio R/ Stress
R, {it) () Wt NBS
Near-Bank
Pool Slope | Average Stress Dominant
Sp Slope S | Ratio 5,/5] (NBS) Near-Bank Stress
) Near-Bank
Pcol Siope |Riffle Slope | Ratio Sp/ | Stress
Sp Sur S (NBS) i
Near-Bank Mean Near-Bank
Max Depth | Depth dyy | Ratio dyy / Stress
ey, (1) = {it) Oy {NBS)
21| Y T L5ehesn]
1 a4 Near-Bank Bankfull
Nearfank | (- %5 Shear Mean Shear Near-Bank
Max Depth | Near-Bank | Swess 1, ( Depth dpy | Average Stress Ty (| Ratio 1,/ Stress
b () | Slope Spp /% ) {f) Siope S b/ft? ) T NBS
Near-Bank
Velocity Gradient (& / Stress
sec/ft} {NBS)
AT Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) : _ Method number
ratings M (2) (3) (4) 9 | (6 0]
Very Low N/A > 3.00 <0.20 < 0.40 <100 i <(.80 < 0.50
| Low \ i N/A 1 221-300 ) 020-040 | 0.41-060 | 3.00 /1’53\ 0.80-1.05 | 0.50-1.00
—Moderate~ ) N/A | 201-220  0.41-060 | 0.61-080 | 1811 80 | 1.06-1.14 | 1.01-1.60
Higir—" See 181-200 | 061-080 | 0.81-100 | 1812 50 | 115-119 | 1.61-200
Very High (M | 150-1.80 : 0.81-100 | 1.01-1.20 ! 2.51-3.00 | 1.20-160 | 2.01-2.40
Extreme Above | < 1.50 >1.00 > 1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating
Copyright © 2007 Wildland Hydrology C35




Magruder Branch Degraded Reach Team 3 9/25/2007

{lwn

River Assessment and Monitoring: Impaired Reach 3" Field Day

Additional BEHI and NBS worksheets

Stream: Location:

Station: R \A N Observers:
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. c-'!)

Swmdy | _ | Bankfun

ﬂﬂ%ﬁ?’(‘m: 3 ﬁ(A) Hﬁg?rth /«7(3). (AWB)T Z 7(97? 8,5

Root Depth / Study Bank Height (E )

Root Study BN .
P - L%(D)' ek | 3-8 w 70 18 g ‘;/

] Height () = L
Weighted Root Density (G )

Root O
Density l | (F)x(E) = , i
as % = (F) o) | PR

Bank Angle (H )
Bank

Angle S—O(H)

as Degrees =
Surface Protection (1)
Surface

Protection O
(1)
Bank Material Adjustment: ]

as% = ‘ 0 y
Bedrock (Overall Very Low BEHI) ‘ Bank Material SR
Boulders {Overall Low BEHI) ” Adjustment 2 O ‘.
il o— - " .:

Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix {(Add 5-10 points depending on Stratification Adjustment
percentage ef bank material that is composed of sand} Add 5-10 peints, depending on
Sand {Add 10 points) position of unstable layers in

relation {0 bankfull stage

Silt/Clay (no adjustment)

7N
VeryLow| Low |Moderate] High |JeryHighy Extreme > Adjective Rating | NH | ]

and
Total Score

5-95 | 10-19.5 | 20-29.5 | 30— 39.5 | \40—45”| 4650

Bank Sketch

12 -- A Root

" A {Depth

10 Aro
e g b i o T " - Bank
= Angle
1]
g s e s e AN
& 7 i H ]
2 gl T T ek LB 2
k- [~
F 5 }g 8
i 1
7] @ o
> 3 - *

‘ i

2 i Start

1 ; o of

0 v -+ Bank,

0 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Degraded Reach Team 3 9/25/2007

CLD e

Rwer Assessment and Monttormg Impaired Reach 3" Field Day

2 Estimatmg Near-Bank Stress (NBS)
Stream: Location;
Station: Y Stream Type: Valley Type:
Observers: Date:
S v U Methods for esi‘amai“ng Near-Bank Stress (NBS)
{1} Channel pattem, transverse bar or spiit channel/central bar ereating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull Width { Ry / Wiy J-vvvevreveeieeresriorcereeveroneesonnennnnd Leved It General prediction
{3) Ratio of pool slope to average water sudace slope ( Y O Level Generat prediction
(4) Ratio of pool slope to £iffle SI0pe ( Sp/ Syir)..vvvirveer et Levet I General prediction
{5) Ratio of near-bank maxfmum depth to bankfull mean depth ( dop / dpys ) Level Il Detailed prediction
(6) Ratio of near-bank shear strass to bankfult shear strass { Ty, / Tog Jeereoreereroeererneeenienss Level I Detailed prediction
{7 Veloclty profiles / Isovels / Velocity gradient... Level IV Validation
o 1 Transverse and/or central bars-short and/or dlscommuous ............... e NBS = High / Very High
2.1 (1) |Extensive deposition (continuous, cross- SCNENNEI.....cc s NBS = Extreme
X 3 [ Chute cutoffs, down-valiey meander migration, COMVETgING fIOW. ......cuuviiiniiicircrireeiereirens NBS = Extreme
Radius of Bankfull Near-Bank
@ Curvature | Width Wy, | Ratio R/ | syess
R {fi) (i) W . {N__B_S) ﬂ
Near-Bank
3 Pool Siope | Average Stress Dominant
@) Se Stope S | Ratio S,/5|  (NBS) Near-Bank Stress
PO AATETT
- . . | Near-Bank ’
@ Pool Slope | Riffie Slope | Ratio S,/ |  syess
sp Sﬂf Sri ‘NBS)
Near-Bank Mean Near-Bank
5 Max Depth [ Depth dyy | R8tio daw/ |  Stress
(5) dnp () (fn_ oir INBS)
Z.2 | 1.5 .5 o0
of s2¢ ~_.34 { yg | NearBark Bankfull
Near-Bank T Shear Mean Shear ) Near-Bank
(6) |MexDepth | Near-Bank | Stress o (| Depth dys | Average |Stress Tow (] Ratio T/ | syess
dup (f) | Slope Spp | 1bif) {i) Slope S b/ ) {NBS)
Near-Bank
M Velocity Gradient { ft / Stress
sec/ft) NBS)
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Swress (NBS) _Method number
ratings m 1 3) (] (5) (6) @
Very Low N/A > 3.00 < 0.20 <0.40 <1.00 < 0.80 < 0.50
Low N/A 221-3.00 : 0.20-040 | 041-060 ! 1.00- 150 z 0.80-1.05 | 0.56~1.00
Moderate N/A 201-220 | 0.41-060 ! 0.61-0.80 (1‘51 -1.80 106-1.14 : 1.01-1.60
High See 1.81-200 ; 0.61-0.80 | 0.81-1.00 | 1.81-250 : 1.15-1.19 | 1.61-2.00
Very High 1 150180 : 0.81-1.00 ¢ 1.01-120 | 251-3.00 | 1.20-1.60 | 2.01-2.40
Extrermne Above < 1.50 > 1.00 > 1,20 > 3.00 >1.60 >2.40
Overall Near-Bank Stress (NBS) rating I ES N
Copyright © 2007 Wildiand Hydrology C35



Magruder Branch Degraded Reach Team 3

(- Lt

River Assessment and Monitoring: Impaired Reach

QC__

Additional BEHI and NBS worksheets

9/25/2007

3" Field Day

Stream: Location:
Station: ; G‘ “10g Observers;
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (F:g c 1)
Study Bankfull | /
Bank Height (A)/(B)4 é
| Height () = <- C{(A) () = - 7 (B) [«7[0) % -]
Root Depth / Study Bank Height ( E )
Root ’ " Study | e
Depth Bank (DY (A # \:{,
() = (D)] Height ¢ - 2. 9 (A) O 3 E)|
Weighted Root Density ( G )
Root s
Density | { () | (Fyx(E) - 3 | q
as % = {F) (6] | I
Bank Angle (H)
Bank I | B
Angle 3 D
as Degrees = ‘l}H) 3 g;‘ s
Surface Protection (1)
s T e
Protection S 4l i'f L)
as% = (DI 6
Bank Material Adjustment: |
S T Bank Waterial ™
Boulders (Overall Low BEHI) Adjustment O e
Cabble (Subtract 10 points if uniform medium to large cobble) | L L)
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustrnent
percentage of bank materal that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) posit.iun .of unstable layers in
Silt/Clay {no adjustment) Tedation to bankfull stage
7N
VeryLow| Low | Moderate! High | Very High\| Extreme Adjective Rating { \i !/ = [
[ : — :> and Enen
5-95 | 10-195| 20-295 | 30-305| do-45 | 46-50 Total Score
Bank Sketch s
ank Sketc \_/ il
12 - mm Wy Root
1 iy D‘(*g;"
=3 10 E : Bank
€ 9 & Angie
g o g2 N,
§ 7 - & bt
s : o Bankful } =
— 5 8 -5
2 3 = &
. Stant
1 i - of
o v Bank
0 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Degﬁded Reach Team 3 9/25/2007
Nyt flec

River Assessment and Monitoring: Impaired Reach . 3" Field Day
Additional BEH! ad NBS worksheets
Stream: vV \ / Location;
Station;: L 20773 / 24/ - 25 1% Observers:
Date: Stream Type: Valley Type:
d BEHI Score
Study Bank Height / Bankfull Height (C) (Fig. C-1)

Study Bankfull

Bank Height - (AY/ (B)= ey
 Height f) - 2’0/'0‘\) () = /' 9 (B) Lf{c; D
Root Depth / Study Bank Height ( E )

Root Study - /
Depth Bank - (D)/(A)= ; i
=] " 7(0) Height () - 4 7 (A) o ,Z'f:—:) e 52
Weighted Root Density (G )

Root W
Density 3 (F)x(E) = B
as % = {F) r /(G :
Bank Angle (H)
Bank
Angle g (g_' A
"as Degrees = {H) \/
Surface Protection (})
Surface | I8 - 1L
Protection 0 |
_ P B 0 ) | 5
Bank Material Adjustment: I ‘
Bedrock {Overall Very Low BEHI) Bank Material -~ . 50
Boulders (Overall Low BEHI} Adjustment My I
Cobble (Subtract 10 points i uniform medium to large cobbie) ; :
Gravel or Composite Matrix (Add 5-10 points dependlng on Stratification Adjustment
percentage of bark material that is composed of sand) Add 5-10 points, depending on ;
Sand (Add 10 points) position of unstable layers in i Vst
Silt/Clay (o adjustment) relation to bankfull stage )
Verylow| Low [ Moderate [ High ] ng Extreme Adjective Rating | % 1110 1/
| : > and s s
5-9.5 | 10-19.5 | 20-29.5 | 30~ 395 | %045 | 46-50 Total Score | | ©.
Bank Sketch : I
12 : £ Root
- ‘ B DU W Dent
10 : : E o
£ 8 ; § = Bank
8 8 ] ‘E ': é = AFEIE
E 7 : - o {,f { .', [ uasn}
Z 6 s — P S ____qu_klu_l! ______________ } =
] X @ =
= 5 : é -%
o I3
£ 4 " P 38
£ 3 — =
2 Start
1 of
o Bank
0 1 2 3 4 5 6
Horizontal distance {ft)
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Magruder Branch Degraded Ijgf@ gTeam 3

Mo D

9/25/2007

3" Field Day

River Assessment and Monitoring' Impaired Reach

Rl ! :_Estimating Near-Bank Stress (NBS)
Streanm: At C Cr {ZM n ‘\/V |/ " Location:
Station; L 2 o7 —23Y / L?S" - 2 FO stream Type: L Y Valley Type: &
Observers; T/JJM’L 2 ! Date: & /L}‘
o Sl P Niethods for estimating Near-Bank Stress (NBS)
(1] Channel pattern, transverse bar or split channel/central bar creating NBS.......... lLevel | Reconaissance
(2) Ratio of radius of curvature to bankfull width (Ro/ Wae bvvvvcniccccevivvenecevviev] Level ] General prediction
(3) Ratio of poo! slope to average water surface SIpE (Spf S )i Level N General prediction
(4) Ratio of pool slope to riffie e Gy TSN Level 1l General prediction
(8} Ratip of near-bank maximum depth to bankfull mean depth (dyp / dogs)eecnnvnniiennnnn, Level HI Detailed prediction
(6} Ratio of near-bank shear stress to bankfull shear stress { T/ Tog ). Level HI Detailed prediction
(7} Velocity profiles / Isovels { Velocity gradient.,. v e Level |V Validation
ey Transverse and/or central bars—short and/or dlscontmuous ................................... NBS = High / Very High
e dr (1) |Extensive deposition {continuous, CI0SS-ChANNEN.....oivviiniicnriir et NBS = Extreme
" ‘ﬁ : Chute cutoffs, down-valiey meander migration, converging flow.................................._. NBS = Extreme
R Radius of | Bankful Near-Bank
@ Curvature | Width Wy | Ratio R./ | Stress
R () (i) W NBS 7 Ve
Near-Bank
3 Pool Slope | Average Stress Dominant
3 S, Sope S | Ratio S,/S|  (NBS) Near-Bank Stress
o Ay DSRATT]
Near-Bank
@ Pool Slope | Riffle Siope | Ratio S,/ Stress
Sy Sar St . _(NBS)
Near-Bank Mean Near-Bank
Max Depth | Depth dy, | Ratio d/ | - Stress
At (1) () G |__(NBS} |
24 | [. ¥ LA B T
ear-Bank Bankfull
Near-Bank Shear Mean Shear ] Near-Bank
Max Depth | Near-Bank | Stress 1, ( Depthdpy | Average |Stress Ty (| Ratio 1,/ Siress
doo (M) { SlopeSpp | ib/m?) {m Slope S Ibift® ) ot (NBS
Near-Bank
Velocity Gradient { ft / Stress
sec/ft) NES
' . Convemng values to a Near-Bank Stress (NES) rating
Near-Bank Stress {(NBS) Method number ,
ratings (] ¢4] @ | @ G | ® T @
Very Low N/A >300 ;<020 < 0.40 <100 . <DBO | <050
e EOW o NIA 12212300 70.20-040 | 0.41-0.60 | 1.00- 150 | 0.80-1.05 | 0.50-1.00
[ Moderate N/A 201-2.20 | 0.41-0.60 | 0.61 - 0.80 (1.51 HT.EB; 1.06-1.14 | 1.01 - 1.60
‘... Hgh See | 181-200 ] 061080 | 081-1.00 | 13T=2%0 | 1.15-1.19 | 161200
Very High (b { 150-1.80 | 0.81-1.00 1.07 21:20, ] 251-300 | 1.20-1.60 | 2.01-2.40
Extreme Above <150 { >1.00 >1.20 > 3.00 >1.60 e 2.40
Overall Near-Bank Stress (NBS) rating 1 ' 8 iy
Copyright © 2007 Wildiand Hydrology C3a7 \



ded Reach Team 3 9/25/2007
Magruder Br\f?gc Degrade ) S

River Assessment and Monitoring: Impaired Reach 3" Field Day
: Estimating Near-Bank Stress (NBS )
Stream: Location:
Station: Stream Type: Valtey Type: /
Observers: £ : {7 - Za R Datgl
: ey : Viethods Tor estimating Near-Bank Stress (NBS) W
(1) Channel pattem, transverse bar o split channel/central bar creating NBS........... Level | /Ffeconaissance
{2) Ratio of ragdlus of curvature 1o bankfull Width { R/ Wik )evvvvereeeeioviiiieecee e evirs e Level {1 / General prediction
(3) Ratio of pool slope to average water surface slope {5pfS e Level I Generatl prediction
(4) Ratio of pdq} siope to riffle SIOPE { Sp/ Spi Jereeervrirsrimmneereessssaesiosseneeesssnsssses s, Level § General prediction
(5} Ratio of near).ank maximum depth to bankfull mean depth ( doy / Gurlveeeneeceeeereonnonn, Le\aﬁf ] Detailed prediction:
(8) Ratio of near- ban\k\ghear stress to bankfuli shear stress { Tuy/ Tog horrveeiiriereeeenrnrnnns Level 111 Detailed prediction
{7) Velocity profites / Isovels / Velocity gradient.., e 4 Level IV Validation
=ty Transvérge and/or central bars-shon and/or dlscontsnuous /,’ s sveriiinnnnnnns NBS = High / Very High
o B (1) [Extensivegposition {continuous, cross-channel)............ /’/ ..................................... NBS = Extreme
8 Chute cutoffS\down-valley meander migration, CONVerging low. v e, NBS = Extreme
Radius of kefuill Near-Bank /
> Curvature | Width\Wy,; | Ratio R./ |  Spess
( ) R (i) (3] Ww (NBS
yeér-Bank
3 Pool Slope | Average Stress Dominant
3 Sy ‘Slope S | Ratio 5, I/S/ (NBS) Near-Bank Stress
MNear-Bank
Pool Stope atio Sp/ :
if
\
Ratio dpp, /
Do
Near-Bank / ‘ Bankfuli
Shear Mean Shear . Near-Bank
Near-Bank | Stress ;,y/ epth dyg | Average\ |Stress tue (| Rato tw/ | Syrees
G () | SlopeSny | mty” ¥ m Slope S N 1bit*) Tkt {NBS)
| near-Bank \
Velocity Gradient ( ftl Stress \
sec Ift) (NBS) g
____Converting values to a Near:Bank Stress (NBS). rating
Near-Bghk Stress (NBS) Method number
atngs 1) @ (3). (4} B | (8 0
N 13
{ Wery Low” NJA >3.00 <020 <040 <100 | <080 <050 |
‘\Eﬁﬂ NIA 221-300 : 0.20-040 | 0.41-060 | 1.00-150 . 0.80- 1.05 i 0.50 -1.00
Moderate . NfA 201-2.20 ; 0.41-060 0.61-080 | 151180 | 1.06-1.14 | 1.01-1.60
High See 181-200 | 0.61-080 | 0.81-1.00 | 1.81-250 { 1.15-1.18 | 1.61-2.00
VeryHigh | ) 1,50-1.80 | 0.81-1.00 | 1.01-1.20 { 2.51-3.00 ; 1.20 -1.60 : 2.01-240 |
Extreme Above | <150 . >1.00 | >1.20 >300 | >180 | »2.40
Overall Near-Bank Stress (NBS) rating
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Magruder Branch Degrafed Reach

River Assessment and Monitoring: Impaired Reach

Additional BEHI and NBS worksheets

Team 3 9/25/2007

/lwiﬁ)

{;_.

3" Field Day

tream: l/ Location: A
| St;(ion:il 2 )4 7- 223 2 % Observers: /
Date: Stream Type: Valley Type: /
EHI Score
Study Bank Height / Bankfull Height (C {Fig. C-1)
Study Bankfull
Bank | Height [ (A)/(B)- / | ]
[ Helght ) - (A (h) - (B) ©fF L

Root Depth / Study Bank Béight ( E )

Root ) Study
kepm g Bank ‘ (D % . >/ LA
=l + “ (D) Height m - (A (E) f
Welghtecpﬂoot Density ( G)
Root / sl A
Densit F}x(E} = [ A
as 9% = ,—5 ( 2 -2 (G} . }
Bank Angle (H)
Bank A~
e — Bl
as l;me"q?rees = 3 > {H) e
Surface Protection (1)
Surface S
Protection { "3
as% = YL 2
| Bank Materiat AdjuStment: X ]
Bedrock (Obegall Very LowSEHI} Bank Material
Boulders (Overall Low BEHI) Adjustment .~ A g
" Cobble {(Subtract 10 peints if uniform mediupi Lo targe ¢ SR
Gravel or Composite Matrix (Add 5-1¢ points depending Stratification Adjustment

percentage of bank material that is compgsed of sand)
Sand (Add 10 points)

SilClayfno adjustrment)

Add 5-10 points, depending on
paosition of unstable layers in
relation to bankfult stage

/

| Very High | Extreme

\ /
Very Low|/ Low || Moderate | /High

"5-95 [110-194/] 20-205/] 30-395] 40-45 | 46-50

Adiective Rating | /1207
and M
Total Score LR

A\ £z L i
N~ [_ﬁar(i(etch
12 : . Root
: » '
7 7 m e ()
10 =
£ s /_,w < Bank
§ = : hoge
g ' - = oS5
5 7 o 7 o « ” =
8 g AR A S S MO S S A GRS Su N | oo QENRUR = - [1].1(7]| R VR =
) s o 85
P = St £
v 4 — AL
& 7 2
> 3 = LS
A n
2 T - tart
1 of
[4] T Bank
0 1 2 3 4 5 3
Horizontal distance (ft}
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Magruder Branch De/%radef Reach Team 3 9/25/2007
| Vers  Wig M

River Assessment and Monitoring: Impaired Reach : 3 Field Day
Additional BEHI andNBS worksheets
Stream: i / Location:
Station: 2 139 -1 5 2 Observers:
Date: ' Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. c-1)
Study Bankfull { ; 1
Bank Height : (A}/(B)= 7 2%
Height i) = 2 c:!(Ah {f) = ) 4 B) ,’ CZ (é 3 / 9)
Root Depth / Study Bank Height (E )
— Sty = —

Depth Bank - (D)/(A}= 0. A
(=] * 5‘(IZ?) Heightm =] < - T (A) 0" 7tl:) (=&
Weighted Root Density (G )

Root BRENGEE
Densit (F)x(E) = T WY
‘ Bank Angle (H)
Bank g
Angle TN ELL TN
asDeg?rees = 5O(HT i

Surface Protection (1)

Surface .
P"’;?,‘zm | ol f 0

Bank Material Adjustment: i o

Bedrock (Overall Very tow BEHI) Bank Material ]
Boulders {Overall Low BEHI} ; Adjustment - . 7 1

Cobble (Subtract 10 points i uniform medium to karge cobhle)
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) posmun of unstable {ayers in
SHUClay (no adjustment} )<_\ refatian to bankful stage

‘ VAN i

VeryLow| Low | Moderate [ High /] VeryHigh | Extreme Adjective Rating

R B e > -~

5-95 | 10-195| 20295 | 30-39.5] 40-45 | 46-50 Total Score

Bank Sketch
12 g ———e e} L T
11 ; !
= o x

2 13- - £ Bank
e g 5 §~ Angle
E 7' - - A A \ EI I-sl(';l)
2 5 1% e Bankbal_ . =
= 5 4. ; LY - 8 g
w ; ’ 3 £
3] 1o : s
I e o 51
> 31— : a

2 : Start

e oo o e - of

¢ + Bank

0 1 2 3 4 5 &
Horizontal distance (ft}
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Magruder Branch Pregr_aged Reac ;I'C?a L[m 3 9/25/2007

Rwer Assessment and Monitoring: Impaired Reach : 3" Field Day
[ /.. Estimating Near-Bank Stress (NBS)
Stream: \ / Location:
Station:f- |26 -/ 52 Stream Type: Valley Type:
Obsewers: ' Date:
R o, Tl “Methods for estimating Near-Bank Stress (NBS) VTl
(1) Channel pattern, transverse bar or split channei/ceniral bar creating NBS... . Level | Reconaissance
{2) Ratio of radius of curvature to bankfull wadth{RCIWLﬁ) Level Il General prediction
(3) Ratlo of pool slope lo average water surface SI0pe { Sp/ S )uer e Level N General prediction
(4) Ratio of pool slope to riffle slope { Sp/ S )eirvvriuiion e e tevel Il General prediction
{6} Ratio of near-bank maximum depth to bankfull mean depth { dqp / Spkrleeeeeennecerecnnnn.. Level I Detaited prediction
{6) Ratio of near-bank shear stress to bankiull Shear SIress { o/ Tuw Jorvrerreernsersemserennees Level Il Detailed prediction
{7} Velocny profiesllsovels 1 Velocity gradient. .........ocvecevieeelceencecnnnin e Level IV Validation
B Transverse and/or central bars-short andfor disCOABNLOUS. .o.......... ......o0oieeens NBS = High / Very High
{1} |Extensive deposition (continuous, cross-channel).......... T UV NBS = Extreme
Chute cutoffs, down-valley meander migration, converging fow. .......occee e NBS = Extreme
Vv Radius of Bankfuil ! Near-Bank
o Curvature | Width Wy | Ratio R/ | Syess
@ R (ft) ) Weg | __(NBS
35 | 15 4¢3 ]
. : Near-Bank
g Pool Slope | Average Stress Dominant
@) Sy Slope S {Ratio S;/5| {NBS) Near-Bank Stress
. Near-Bank
) Poal Slope |Riffle Stope | Ratio 5,/ |  Stress
S,J Sﬁr . : Sm (NBS]
Near-Bank Mean Near-Bank
5 Max Depth | Depth dyy | Ratio doy / Stress
(8) dp, (ft) {ft) ks NBS
Near-Bank, Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) |MaxDepth | Near-Bank | Stress 1 ( | Depth dyq Average |Stess Tug (| Ratiotw/ | gress
A (ft} -1 Slope Spp | 1bs?) () Slope § b/t ) ot NBS
Near-Bank
(1) Velocity Gradient (f2/ Stress
sec /ft) {NBS)

: i Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number

ratings (U} 6] G | @ (5) ® | @

Very Low N/A > 3.00 <020 |  <0do <1.00 <080 | <050
N/A 221-3.00 { 0.20-0.40 | 041 - 0.60 1.00-1.50 | 080-1.05 | 050-1.00
‘Moderate N/A 201-220 | 0.41-0580 | 0.61-0.80 | 1.51-180 | 1.06-1.14 | 1.01~1.60
ﬁggnﬁ;} ] See X3B1-200°) 061-080 | 081-1.00 | 181250 | 1151, 19 161200
gh N () 1,50-1.80 } 0.81-1.00 / 1.01-1.20 | 2.57-3.00 / 1.20-1.60 ' 2.01-2.40

Extreme Above 2 <150 :© >100 ! »120 i >300 — 1.60 ? > 2,40

Overall Near-Bank Stress (NBS) rating | . -~ © o

Copyright © 2007 Wildland Hydrology C31



Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Fiel
Additional BEHI and NBS worksheets

Stream: : Location:
Station: ¥~ { BT — (7% _ Observers: SP(H Gep /
Date: Stream Type: Valley Type: /
A BEH! Score
Study Bank Height / Bankfull Height ( C ) (Fig. C-1)
Study Bankfult =
Bank | 5.0 Height 2“’ (y/{(B)- [ 25 WS,
Height () - (A) (f0) = (B) N
Root Depth / Stydy Bank Height ( E )
Root L | Study L/ 5 :
pepth | .6 Bank | 3.0 / oAy 0.27 1 € S
() = (D) Height @ - A) (3] 2
Weighted Root Density (G )
Root : ST
Density : CORICIE NS W |
as % = {F} G} '
Bank Angle (H)
Bank T
] Angle (0 O g 'krr
as Degrees = H)
/ Surface Protection (1)
Surface
Protection ( O
as % =
Bank Material Adjustmént: | -
Bedrock (Overall Very Low BEHI) :> Bank Material e
Boulders (Overall Low BEHI) - Adjustment - @
Cobble {Subtract 10 paints if unifgrm medium to large cobble) N L e
Gravel or Composite Matriy’ (Add 5-10 points depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on Tx: :
Sand (Add 10 points) 7 pasition of unstable layers in |1 O '
Silt/Clay (no adjustment) retation to bankfull stage R
7
Very Low] _Low_ [ Modegéte | (rﬁlg@ ] Very Hl%hl Extreme Adjective Rating Lirie ]
L > and
5.95 |1o 195]20/&95!30 1395 ] 40-45 | 4650 Total Score
Bank Sketch N
12 : / ; ; ' L
1 4 = il
10 i’f = 1) Bank
g v Pl i Angle
g 8 H — pyd \ ,{H)
F- I wrw— 1
% [ !“ - 8 ?:’
[ : £5
£ 4 a8
2 34—y =
214 - - Start
b i " of
1] v - Bank
/ 0 1 2 3 4 5
if’ Horizontal distance (ft)

.

s

o,
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Magruder Branch De ed Reach Te m3 9/25/2007
i Iz Fod

M

River Assessment and Monitoring: Impaired Reach _ 3" Field Day
5 Estimating Near-Bank Stress (NBS) o
Stream: Locatiom:
Staion: - 1oLt~ |33 Stream Type: Valley Type:
Observers: Date:
50  Methods for estimating Near-Bank Stress (NBS) - o i
1 Channel pattern, transverse bar or split channelf/central bar creating NBS... Level 1 Reconaissance
(2) Ratio of radius of curvature to bankfull Width ( Re/ Wi )eevrvevrrenereccoseieecsoreesreeeseenend Level |l General prediction
(3) Retio of pool slope to average water surface sIope {Sp/ S Jouuee e vcvrevsennerenennsiesnnne. Level fI General prediction
{4) Ratio of pool slope to riffle SIope { Sp/ Spr)..rvirieccc e Level iI General prediction
{5) Ratio of near-bank maximum depth to bankfulf mean depth ( dug/ Ayt Yoevveeeecn..., Level Itt Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear Stress { Toa/ To Jreierereerererecsanenns Levei HI Detailed prediction
(7) Velocity profiles / Isovels / Velocnty gradient... Level IV Validation
it Transverse and/for central bars short and/or discontinuous.............. e —— NBS = High / Very High
2 (1) |Extensive deposition (continuous, Cross-Channel.............coovovvvvevoeso oo NBS = Extreme

3 1E: Chute cutoffs, down-valley meander migration, COVerging flow............ceveeeeviecrenenrnnennns NBS = Extreme

Radius of | Bankfull Near-Bank
@ Curvature | Width Wy, | Ratio R,/ Stress
R, (ft) () Wi {NBS)
Near-Bank
3 Pool Slope | Average Stress Dominant
@) Sp Slope S [ Ratio 5,/5] (NBS) Near-Bank Stress

] Near-Bank
@) Pool Slope |Riffle Slope | Ratio S,/ |  Stress
Sp St St .NBS} 7

Near-Bank Mean Near-Bank

Max Depth | Depth d, | Ratio doy /

© | awm | @ oo
Near-Bank Bankfull
Near-Bank Shear | Mean Shear Near-Bank
{6) |MaxDepth Near-Bank | Stress 1,, ( Depthdys | Average |Stress Tue (| Ratio to / Stress
G (® ] StopeSan | m*) | @ | Siopes | mwm?) Toig (NBS)
Near-Bank
‘ o Velocity Gradient ( ft / Stress
sec/ft) J__(NBS)

R ‘ Convertmg va!ues to a Near-Bank Stress (NBS) rating

Near-Bank Stress (NBS) ' Method nhumber
ratings n | @ [ @ @ G |1 ©® | M
Very Low NIA >300 | <020 <0.40 < 1.00 <080 | <050
Low N/A 2.21-300 , 020-040 | 0.41-060 { 1.00-150 | 0.80-1.05 | 0.50-1.00
Moderate . N/A 201-220 i 0.41-0.60 ; 0.61~0.80 | 1.51-1.80 | 1.06-1.14 | 1.01 - 1.60
: g~ See | 1.81-200 | 0.61-080 | 0.81-1.00{ 181~ 250 ) 1.15-1.18 | 1.61-200
Very High (M 1.50-1.80 | 081-1.00 { 1.01-1.20 ] 2.51 300 | 1.20- 160 | 201- 2.40
Extreme Above < 1.50 > 1.00 >1.20 > 3.00 >160 | >»2.40
Overali Near-Bank Stress (NBS) rating | =~ - ]

Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 3 9/25/2007
e o HicH

River Assessment and Monftoring: Impaired Reach . 3" Field Day
Additional BEHI apdNBS worksheets
Stream: l/ Location;
Station:LLLL 2.~ { 3 "% Observers:
Date: : Stream Type: Valley Type:
BEH! Score

Study Bank Height / Bankfull Height (C)  (Fig. C-1)

Study Bankfull / FF
Bank Height (A} (BY=| () ig ¢

Height (r} = { /é(A) () = "’ 7 (B) O 1 |
Root Depth / Study Bank Height ( E )

e—

Root Study

Depth Bank < 5 1
=] - 2 (D} Height @ - L 6 {(A) 0- (3] | &
Weighted Root Density ( G )

Root e
as /o = -
Bank Angle {(H)
Bank
Angle _
as Degrees = 8 0 H)] L
Surface Protection (1)
Surface

Protection Z H i 7,
as% = — (I

Bank Material Adjustment; ' 1 ) )
Bedrock (Overall Very Low BEHI) Bank Material - -~ .~ . ™
Boulders (Qverall Low BEHI) Adjustment . .f ;. 7
Cobble (Subtract 10 points if uniform medium to large cobble) L7
Gravel or Composite Matrix {Add 5-10 points depending on Stratification Adjustment
percentage of bank rmaterial that is composed of sand) Add 5-10 paints, depending on
Sand {Add 10 poinits) position of unstable layers in
Silt/Clay (no adjustment) relation to bankful stage

and
Total Score

TN
VeryLow| Low | Moderate | [ High \ | Very High | Extreme Adjective Rating { -

5-95 | 10-195 | 20~ zeslho 39!! a0 45 I 46— 50

Bank Sketch
12 : : A Root
1 x PR s S J Depth
10 : + (0]
2 9 : Bank
< . Angle
E 7 o o L] SP;I)
- e SEE =
s 6 ; 7 A== e e e o =
= & : - ]
2 4 : E E
= I N g
2 3 i
' 2 Start
1 - of
0 T v T Bank
[} 1 2 3 4 5 -]
Horizontal distance (ft)
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Magruder Branch Degraded F/leﬁ?h Team 3 9/25/2007
- H |

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

" Additional BEHI and NBS worksheets

Strean: i / Location:
v
Station: L 1 &5 - / 7@ : Observers:
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig.Cc-1)
Study ) Bankfull S TE |
Bank s Height . {A)/(B)= e s T
Height () = A = Z ' {B) Ofn . . -
Root Depth / Study Bank Height (E)
Root Study | T
peptn | | Bank | ), 7 (D)/(A)=
) = (D)] Height () - (A) (E)
Weighted Root Density {G )
Root
Density (F)x(E) = _
as Yo = 7 {F) (<)) | Bl
Bank Angle (H)
Bank '
ange GO
"as Degrees = (H“n& 24
Surface Protection {1}
Surface IMReEY
Protection o
as% = 5( 1)
Bank Material Adjustment; _ ] _
Bedrock (Overall Very Low BEHI) Bank Material = -
Boulders (Overall Low BEHI} Adjustnent
Cobble (Subtract 10 points if uniform medium to targe cobbie) L
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of hank material that is composed of sand) Add 5-10 points, depending on

position of unstabie layers in

Sand (Add 10 point
¢ points) refation to bankfull stage

Silt/Clay (no adjustment}

and "..’ ( .
Total Score | <7, [/

VeryLow| tow |Moderate | High [ Very ngl Extreme Adjective Rating } .- =~ " ]

5_9.5 | 10-19.5 ] 20295 | 30395 | 4045 | 46— 50

Bank Sketch
12 i T
1 I .
10 - E *
g g} ] - s
£ 7 S ;
s}
5 5 E :
= 5 : : ;
£ 4 - \ ;
2 3 |
2 i 4
= e :
1] T + .
0 1 2 3 4 5
Horizontal distance (ft)
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m 3 9/25/2007

i

Magruder Branch Deg’(?%adéReachLTe

3" Field Day

River Assessment and Monitoring: Impaired Reach

. 7 Estimating Near-Bank Stress (NBS) . . .
Stream: \ / Location:
Station: L 159 -~ / /9 Stream Type: Valley Type:
Observers: Date:
i I Methods for estimating'Near-Bank Stress (NBS) =~ . . . o . -
(1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Ltevel 1 Reconaissance
(2) Ratio of radius of curvature to bankfull width (Rof Wig )eveecceecieeeceeimeevecieriveeseeennn.d Level General prediction
{3) Ratio of poo! slope to average water surface slope (Sp/ S )vevvrervvvcrcinnniesiccccnne. Level It Generat prediction
{4) Ratio of pool slope Lo fiffte slape { Sp/ Spg).r e, Level 1 General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dap / dpgr ) Level Ikt Detailed prediction
(6) Ratio of near-bank shear stress to bankfull SHEST SIrEss ( Ty ! Toe )-vvieeeerrrestieesenssns Levet 1 Detailed prediction
(7} Velocity profiles / 1sovels / Velocity gradient..............cccveverniirisiiie e vocensvennrs s s Level IV Validation
s Transverse andor central bars-short and/or disCONtNUOLS. . vvcvve o oo NBS = High / Very High
271 (1) |Extensive deposition (continuous, cross-Chanmel)...........eeveeevssveues...o. NBS = Extreme
L] Chute cutoffs, down-valley meander migration, converging flow NBS = Extreme
Radius of | Bankfull | Near-Bank
@ Curvature | Width Wy | Ratio R/ | Stress
Re () i) Wit (Nﬁl___
Near-Bank
3 Pool Slope | Average Stress Dominant
(3) S, Siope S | Ratio S,/5]  (NBS) n Near-Bank Stress
Near-Bank
4 Poo! Siope |Riffie Slope | Ratio Sy/ | Stress
“ s, Sy Su (NBS
Near-Bank Mean Near-Bank
5 Max Depth Depth dpy | Ratlo dpp/ | - Stress
( ) dnh (ﬂ-} (ﬂ) s dhk{ H fNBS) 1
2 — ‘ ‘ L4 b {/ “(
Near-Bank Bankiull
Near-Bank Shear Mean Shear Near-Bank
(6) |MaxDepth Near-Bank | Stress 1, ( Depihdus | Average |Stress o (| Ratio Ty / Stress
oy (R) | Slope Spy | 1bie?) {it) Slope S b } Tes (NBS)
[
Near-Bank
) Velocity Gradient ( ft / Stress
sec/ft}) (NBS) |
] Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) B ‘Method hnumber _
ratings (1 (2 3 @) ® ] @
Very Low NIA > 3.00 <0.20 <0.40 <080 1 <050
kew NIA 2.21-300 ; 0.20-040 | 0.41-060 (1. | 0.80-1.05 | 0.50-1.00
Moderate N/A 2.01-2.20 : 0.41-0.60 | 0.61-0.80 1.06-1.14 | 1.01-1.60
o _Hgh See 1.81-2.00 ;| 061-080 ) 0.81-1.00 | 181~250 ! 1.15-1.19 7_§_77V1.s1 - 2.00
Very High m 150180 ;: 0.81-1.00 { 1.01-1.20 | 251-3.00 { 1.20-1.60 { 2.01-2.40
Extreme Above < 1.50 > 1.00 > 1.20 > 3.00 >1.60 ~ > 2.40
Overall Near-Bank Stress (NBS) rating .. - . .-
Copyright © 2007 Wildland Hydrology C37



Magruder Branch Degra(];jed ?each Team 3 9/25/2007
| T

River Assessment and Monitoring; Impaired Reach 3" Field Day

Additional BEHI and NBS worksheets _'

Stream: i / Location:
Station: [ . ’ 7}1’ Y, 7 Observers:
Date: . Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C}  (Fig, C-1)
Study " | Bankfull ] , AR
Bank Height {A)/(B)= : b
Height @) = Z i 60‘\)1 (") = Z" / {B) ©
Root Depth / Study Bank Height (E)
Root Study SR
pepth | 2.0 | Bank | 2.4 (D}/(A)= i
() = (D)] Height ) = (A) Efl. -
Weighted Root Density (G )
Root i
Density (FYx(E) =
as % = [O (F)i (G} L
Bank Angle (H)

Bank

a5 Do - //O(H_) g

Surface Protection (1)
Surface

Protection / 2
as% = 1)
Bank Material Adjustment: ;

Bedrock (Overall Very Low BEHI} , Bank Material N S
Boulders (Overall Low BEHI) Adjustment 1 L

Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percemage of bank material that is composed of sand) Add 5-10 points, depending on
Sand {Add 10 points) msﬂ:lﬂﬂ of unstable layers in
SilUClay (no adjustment) relation to bankfull stage

[

Veryl_owl Low_ | M_c_:q_eil“a‘tel High |V¢ry Hi h| Extreme > Adjective Rating | . ..

: > and ’;»—2 =7,
5-9.5 | 10-19.5| 20295 [30-39.5| 40-45 | 46-50 Total Score } - /

Bank Sketch e
12 ; : ; £ Root
e s
[+ :
E 9 i Bank
el Angle
g ® )
8 717 =
&4 g } =
z . —
[ T IR SN RO S - -E
£
E 4 ég
s 3 - &
2 : Start
1 : o
0 ‘ Bank
0 1 2 3 4 5
Horizontal distanca {ft)
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Magruder Branch Degrfl ?g %ach Team 3 9/25/2007

(G H

River Assessment and Momtonng impaired Reach 3™ Field Day

: /. Estimating Near-Bank Stress (NBS)
Stream: N/ Location:
Station: L 128 -2 077 Stream Type: Valiey Type:
Observers: Date:
BRI i Methods for estimating Near-Bank Stress (NBS)}: . e T
(1) Channel pattem, transverse bar or split channel/central bar creating NBS........... Leval | Reconaissance
{2) Ratio of radius of curvature to bankfull width (R, / Wyg)eeieoeeeieeecreeeivinrienienvssennnnd vl 1l General prediction
(3) Ratio of pool slope to average water surface slope { S,/ 5)...... Level I Generat prediction
(4) Ratio of pool slope to rifile SI0pe { Sp/ St ).ee..vo v vrceerinirinnein s e Level 1l General prediction'
{(5) Ratic of near-bank maximum depth to bankfull mean depth { tup / dpg )eeeevveveesreeeisenen. Leval it Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear SEess { Tay ! Tag )eeveerereroreeriecrneen. Level i Detailed prediction
(7) Velocity proflles / isovels / VEIOCHY Gradient............ccoooeeerrveniorecereenninssecscsssmmnenne Level IV Validation
o ] Transverse andior central bars-short andfor diSCONINUOUS. ... .. ovs veeernveeesirons NBS = High / Very High
(1) |Extensive deposition (continuous, cross-channel)..............ccecvvveecna. e e NBS = Extreme
Chute cutoffs, down-valley meander migration, cotverging flow...........coeieiiie i, NBS = Extreme
Radius of Bankfull Near-Bank
@ Curvature | Width Wy, | Ratio Re/ | Stress
Re {it) it} Woy (NBS}
Near-Bank . .
3 Pool Slope | Average Stress Dominant
@) S, Slope S [ Ratio S,15 NBS Near-Bank Stress
: Near-Bank
@) Pool Slope |Riffle Slope | Ratio S;/ | Stress
Sp Sei Srif (NBS)
Near-Bank Mean Near-Bank
5 Max Depth | Depth dyy | Ratio dusf | Stress
(5) dnp (1) (ft) e {NBS) _
3.2 712> -
. Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) | MaxDepth Near-Bank | Stress o, { | Depth dy Average {5tress Tus (| Ratio T/ | syress
dop () | Slope Spp | 1ie?) {0 Stope S b/t ) Tout (NBS)
Near-Bank
o Velocity Gradient (it / Stress
sec/ft) {NBSY
Converting values to a Near-Bank Stress {(NBS) rating
Near-Bank Stress (NBS) | Method number
ratings ) () (3) 4 | ) ® 1 O
T i
Very Low NIA > 3.00 < 0.20 < 0.40 < 1.00 <080 i <050
Low——. N/A 221-300 } 0.20-0.40 | 0.41-0.60 | 1.00-1.50 | 0.80-1.05 | 0.50-1.00
( Moderate™ _ NIA ] 201-220 ! 041-060 | 0.61-080 L1.51-160" 1.06-1.14 | 1.01-1.60
| T {digh 1 see | 181-200] 061-080 | 081-1.000) 181 - 250 115-1.18 | 1.61-200
Very High () | 1.50-180 | 0.81-100 | 1.01-1.20 Z5T=T00 | 120-160 | 201240
..... 2R i ;
Extreme Above <1.50 > 1.00 > 1.20 >3.00 ' >180 | >2.40
Overall Near-Bank Stress (NBS) rating | =

Copyright © 2007 Wildiand Hydrology
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Magruder@r%zhcéll Pegrade.d R

River Assessment and Monitoring: Impaired Reach

Additional BEHI and NBS worksheets

each Team 3

Mo e RAT %

9/25/2007

3" Field Day

percentage of bank material that is composed of sand)

Sand (Add 10 points)
Silt/Clay (no adjustment)

Stream: Location:
Station: K. 0— % 7 Observers:
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height {C) (Fig.C-1)
Study f Bankfull | ,__'
Bank : Height i {A)/(B)= 5.7
Height ) - 2 (A " = B 5 (B) ] '30) M TR =
Root Depth / Study Bank Height (E )
Root Study
Depth Bank (D)/ (A} HAEy N A
() = - 5’(D) Height (1) = 2. / (A) 0.7 { (E} g
Weighted Root Density (G )
Root g ] !
! Density 8 . (F}x(E): o 14
Al ® 8'%) LHT
Bank Angie (H)
Bank : i
Angle é ) s
as Degrees = O(H) e ¥ ‘
Surface Protection (1)
Surface i :
Protection ‘ O il
as% = 4B |
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ::>> Bank Material =~
Boulders (Overall Low BEHI) Adjustment /)
Cobble (Subtract 10 points if uniform medium to large cobble) L
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment

Add 5-10 points, depending on
pasition of unstable iayers in
relation to bankfult stage

7

VeryLow] _Low | foderate [{_High | Very Hisgl Extreme
i

Adjective Rating |~ - 7

and
Total Score

" 5-95 | 10-19.5 |\20-29.5 /'30-39.5 | 40-45 | 46-50

BNk Sketch
12 .
7" !
10
g ¢
2 8
] PRESSS IS St MO SIS S * .
g 7 - 3
x ]
5 & ;
- 5
.E 4
s 3 -
2 JURN. B [IRSRY Sy s -~
1 H
0 v ; ; : H
0 1 2 3 4 5 6
Horizental distance {ft)

STUDY BANK
Height

C ____Bankful______________ -

Surface
Protection ()
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9/25/2007
Jany  Low

River Assessment and Monitoring: Impaired Reach

M fgjdfr Branch Degraded Reach Team 3

3" Field Day

__ Estimating Near-Bank Stress (NBS) =~
Stream: Location:
Station: R & — 7 7 Stream Type: (. ‘7‘1 Valley Type:
Observers: Date:
2 SRR N Methods for estimating Near-Barik Stress (NBS)
{1) Channel pattem, transverse bar or split channel/central bar creating NBS........... Level 1 Reconaissance
(2) Ratio of radius of curvature to bankfull witth (R, / Wiy )eeovevveeiceeerececrionecensnssieinenee . Level i General prediction
{3) Ratio of pool slope to average water surface siope (Sp/ S Luvvvveeieceenrrcrnisieensean e Level lI General prediction
{4) Ratio of pool slope to riffle slope ( Sp/ Sge).vveavvveeeiciccenncne " Level i General prediction
{5} Ratio of near-bank maximum depth to bankfuti mean depth { dob / dpgeeeoeveveereerennnnn. Level i Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Top/ T Vo veeerereerrerresrersons Level HI Detailed prediction
(7} Velocity profiles f iSovels / VRIOCIY Qraditft..........c.ccovrrvvieiveieseresessosinseoeeeessrsens Level IV Validation
= Transverse andfor central bars-short and/or discontinuous. ............ ... e NBS = High / Very High
_"-g' : (1) |Extensive deposition (continUous, €roSS-CRAMNEN.........covervievieereees oo eeeeeeoes e NBS = Extreme
L Chute cutoffs, down-valley meander migration, converging flow...........ooeuivreosoooorsvson, NBS = Extreme
N Radius of | Bankful Near-Bank
> Curvature | Width Wy, | Ratio R./ Stress
@ | rm 9 Wae | NBS
Near-Bank
Pool Slope | Average Stress Dominant
S, Slope S | Ratio S,/ S} __(NBS) Near-Bank Stress
1T NN e
Near-Bank
4 Poot Slope [Rifile Slope | Ratfo Sp/ | Siress
4 S, S Ser NBS) |
Near-Bank Mean Near-Bank
Max Depth | Depth dyy | Ratio don/ |  Stress M D @ AP Lk Lol
dnp, (1) (ft) Coks NBS) _
I e 0.67 IVt
Near-Bank Bankfuil
Near-Bank Shear s | Mean Shear Near-Bank
Max Dapth Near-Bark | Siress Tan { Depth dyy; Average Stress Ty { | Ratio T, / Stress
dnp (1) | Slope Spp | 1bvie?) (®) Slope S Vi)
MNear-Bank
) Velocity Gradient (ft / Stress
_sec/ft) = (NBS) | .
[~ Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) ‘ _ Method number i
_ratings. (1) (2) ! (3) @ By | (6 (N
¢ Very Low > N/A >300 ' <020 <040 100" <080 | <050
—toW N/A 2.21-3.00 | 0.20-040 | 0.41-0.60 | 1.00-1.50 : 0.80-1.05 | 0.50-1.00
Moderate N/A 201-2.20 : 0.41-060 : 0.61-080 § 1.51-180 | 1.06-1.14 | 1.01 —1.80 |
High See 181-200 ] 061-080 ! 5.81~1.00 | 181-250 | 1.15-1.19 | 1.61-2.00
_...VeryHigh M | 150-1.80 ' 081-1.00 | 1.01-120 { 251300 ; 120~1.60 ; 2.01-240
Extreme Above < 1.50 »100 ! >120 >3.00 >160 | >240
Overall Near-Bank Stress (NBS) rating | =~

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reac

Lz (+/

River Assessment and Monitoring: Impaired Reach

Team 3 9/25/2007

G

3" Field Day

Additional BEHI/.dABS worksheets

|

Stream: Location:
Stationl} § 4 - ~ Observers:
Date: Stream Type ___Valley Type:
g - 85 + BEH! Score
“f e Lo P op fe covess "5 Study Bank Height / Bankfull Height (C ) (an c-1)
Study Bankfull
Bank Height (AY/(B)=
Height () - 3, (A (it = . 7 (B) 1,6(61 7 5
Root Depth / Study Bank Height ( E }
Root 2 _ Study ' ‘}
Depth Bank (D)I(A)= o | S e
(") = _/5“3) Height ) - 2" } (A) ﬂ’ 5 B)] & -2
_ Weighted Root Density { G )
venary | 1 0 ] (Paxee 3 Eoey e
ensity = G
as%=] " ") ' -ZtG) 5’

Bank Angle (H )

Bank | | SRRk
Angle i e T
asDe_t?rees: ( }’j(Tl)] Cr/o
Surface Protection (1)
Surface LA
Protection
as% = 40 (1)
Bank Material Adjustment: | :
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) Adjustment

Cobhbtle (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on

Stratification Adjustment

percentage of hank material that is composed of sand)

Sand {(Add 10 points)
Silt/Clay (no adjustment)

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

Adjective Rating |

Verylow| Low | Moderate| High | Very H|g>| Extreme

and

5-95 | 10~19.5 | 20 zsslso 305 | 40-45

[ a6 - 50 Total Score

Bank Sketch/
12 7
1 +
10 -
€ o —
& 8
E 7
2
[}
= 6
® 5 =
2 4
2 3
2
1 i
0 :
o 1 2 3 4 5 6
Horizontal distance (it}

fa———'
Surface

Protection () "=

Start

Bank

C36
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Magruder Branch Degraded IﬁaachuTeam 3 9/25/2007

River Asﬁss &and Momtonng Impaired Reach

3" Field Day

2 Estlmatmg Near-Bank $tress (NBS )
Stream: Location:
Station:ﬁ F7- 07 Stream Type: Valley Type:
Observers: Date:
G } Methods for estimating Near-Bank Stress (NBS) - S
(1) Channel pattern transverse bar or split channel/central bar creating NBS... Level | Reconalssance
(2) Ratio of radius of curvature to bankfull width fR,IWW} Level Il General prediction
{3) Ratio of pool slope to average water surface slope { Sp/ S )uvvccevcrerieeernaniinnes Level 1l General prediction
{4) Ratio of pool slope 10 riffie SIope { Sp/ Spr ). vvvvecs i ccvrinisssssin e Level K General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dag f dpk)e-vveveeerneseenennns Level HI Detailed prediction
(8} Ratio of near-bank shear siress to bankfult shear stress { Tou/ Tux Jo-vevrevereserssieens Level II1 Detailed prediction
7) Ve!ocity profiles / lsovels / VElogity Qradiont............ocvveveeerrvressesnesree e seesseseesens Level IV Validation
iy Transverse andlor central bars-short andfor diSCONBNLOUS. ........o.n oveseeissi NBS = High / Very High
21 (1) |Extensive deposition (Continuous, Cross-chanNel)..............cerereeemsesreooooeseooooe oo NBS = Extreme
> .3 ‘ Chute cutoffs, down-valley meander migration, converging flow..........ccceeeeecinrrinns i, NBS = Extremne
Radius of Banrkfult Near-Bank
@ Curvature | Width Wy, | Ratio Rc/ | sStress
Rel® | @ We | (NBS) |
Near-Bank
Pool Stope | Average Stress Dominant
Sp Slope S {Ratio 5,/S5} (NBS) Near-Bank Stress
Near-Bank
2) Pool Slope | Riffle Slope | Ratio Sp/ | Siress
( S, Shir Sy {NBS)
Near-Bank Mean Near-Bank
5 Max Depth { Depth dyy | Ratio d / Stress -
(6) dnp, {ft) {it) Oy NBS g
251 LY 118817+ 4 -~
i Near-Bank | Bankfull
Near-Bank Shear Mean Shear ] Near-Bank
(6) Max Depth | Near-Bank | Syress 1, ( Depthduws | Average Stress T (| Ratio Ty, / Stress
dop () | Slope Spp | jost?) ) Slope 5 b/ ) Tone NBS
Near-Bank
@ Velocity Gradient { ft / Stress
sec /ft) (NBS) |
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) _ Method number
ratings (m (2 (3) ) ! 5 (6) (1)
Very Low N/a > 3.00 <0.20 <040 < 1,00 <0.80 < Q.50
Low N/A £221-300; 020-040 | 0.41-0.60 ! 1.00-150 | 0.80-1.05 | 0.50-1.00
Moderate N/A 201-220  041-060 : 0.61-080 ] 1.51-1.80 | 1.06-1.14 | 1.01—1.60
¢ High- See 1.81-200 | 0.67-0.80 | 0.81-1. oq’ 1.81-2.50 H1.15-1.19 | 1.61-2.00
VeryHigh M ; 150-1.80 ; 081100 | 1.01-1.20 | 2:54-300 | 1.20~160 ' 2.01-2.40
Extreme Above i <150 »100 > 1.20 >300 | »160 | .»240
i . I\l
Overall Near-Bank Stress (NBS) rating E £ '
Copyright © 2007 Wildland Hydrology C35
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Magruder Branc De raded Reacﬂ Team 3

{

/

9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Additional BEHI and NBS worksheets
Stream: 3 1/ / Location:
Station: | =Y 7——/ 2 112128 / Observers: < WS
Date: - Stream Type: C ‘-;L Valley Type: 2
| BEHI Score
Study Bank Height / Bankfull Helght ( C ) {Fig. C-1)
Study Bankfull " :
Bank Height (A} (B)H v N | A
Height () - Z. S(A} () = I é-g(B) L L{/EE!J M
Root Depth / Study Bank Height ( E )
Root — Study 1 ‘
Depth | |.S Bank Z (D)/ (A} | B
() = {D)] Height ¢) = 2’ (A) ‘916(('5) D
Weighted Root Density (G)
e 5/ IR
Density (F)x(E) = (
as % = 2 B N’ A G| 7“’é
Bank Angle (H)
Bank } RSP
Angte bR e
as Degraes = [ ()(H) 89 . 7
Surface Protection (1)
Surface ]O Vit ||
Protection PN
as% = (1) ’O
Bank Material Adjustment: )
Bedrock (Overall Very Low BEHI) Bank Materiat o
Boulders (Overall Low BEHI) Adjustment O e
Cobbile (Subtract 10 points if uniform medium to large cobble) | R
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of bank maleriaf that is composed of sand} Add 5-190 points, depending on
Sand (Add 10 points) posit_ion of unstable layers in
Silt/Clay {no adjustmen) relation to bankfull stage
VeryLow| Low | Moderate |/ High | vpryH|g>| Extreme Adjective Rating |-

30— 395J/4o 45 | 46-50

and
Total Score

5-95 | 10-19.5] 20295 |

Bank Sketch

12 : .

11 i

10 - . é.n e - nr:io.«.n.—‘.. T P (D)
E 9 ; Bank
& : Angie
g e - e | .
5 7 : -
g i e
IQ 4 i B o E g
t 3 3
> 31— —— e

2 : Start

LS P S " of

o Bank

o 1 2 3 1 5 8
Horizontal distance (/)

C32 Copyright © 2007 Wildland Hydrology



Magruder h Degraded Reach Team 3 9/25/2007
: ,Ef@s sradpd Repch

Rlver Assessment and Momtonng Impaired Reach 3" Field Day
g e i Estimating Near-Bank Stress (NBS)
Stream: , . Locatior: .
Station: L D~ Oé L IS ° ) Stream Type: Valiey Type:
Observers: = v@ Date:
e 25 Methods for estimating Near-Bank Stress (NBS)* AN B
{1) Channel pattermn, transverse bar or split channel/central bar creating NBS... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( RCIWH) Level I General prediction
{3) Ratio of poot slope to average water surface SIope (Sp/ S )i Level i General prediction
(4) Ratio of pool slope 1o rifffe slope { Sp/ Spr)...vvsiivinicii i, Levet Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dyg / digr ). ... Level il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { T/ Tog )eeonen. Level Il {  Detailed prediction
{7) Velocity profiles / Isavels / VelDCY Gratient............ccecrrireeinivinievessescrnosses s eresrans Leval iV Validation
G i Transverse andfor central bars-short andfor diSCONHALOUS. ..ece oo ..o NBS = High / Very High
g N (1) [Extensive depesition (continuous, cross-channel)........... S NBS = Extreme
ﬂ Chute cutoffs, down-valley meander migration, converging flow.............ccceeeeecniroiennnne. NBS = Extreme
AR /--’“ Radius.of | Bankfui Near-Bank
SR | @) Curvature | Width Wy | Ratio Re/ | Stress
Y ¥ L R, (ft) {f) Wi (NBS)
i = ] . Near-Bank
R 3 Paol Slope | Average Stress Dominant
. % 83 (3) Sy Slope S {Ratio S,/5 (NBS) Near-Bank Stress
. Near-Bank
4 Pool Slope |Ritfle Slope | Ratic S,/ | Sress
( ) Sp Sﬁf N er (NBS%
Near-Bank Mean Near-Bank
Max Depth | Depth dys | Ratio dop/ | Stress
dns (1) () it NBS
Z——/ 2.1! "_ L 5
Near-Bank Bankfull
Near-Bank Shear Mezn Shear ) Near-Bank
Max Depth | Near-Barnk | Stress 1, ( Depth dus | Average |Stress Tuo (} Ratio Ty / Stress
O (f) | Slope Spp | 1b/i*) { Slope S /it ) Tout (NBS
Near-Bank
Velocity Gradient ( ft / Stress
sec/ft) (NBS
B Convertin 9 values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) ____Method number .
ratings ‘ () 2 B | @ () (] (U]
Very Low N/A >3.00 <020 ! <040 < 1.00 < 0.80 < 0.50
Low NfA 1 221-3001 020-040 ;| 041-0.60 | §.00-1.50.! 0.80-1.05 | 0.50-1.00
Moderate NIA L 201220 | 0.41-060 ! 0.61-080 1.5T=1-80" 106 -1.14 | 1.01-1.60
e, i | See 1.81-200 | 061-080 ;| 081-1.00 | 1.81-250 1L15-119 | 1.61-2.00
Ve High m ,.1:50-1.80 ; 081-100 | 1.01-1.20: 257-3.00 ;| 1.20-1.60 | 2.01—240
W.m,.%, - I— ;
Extreme Above : <150 :  >100 >120 | »300 : »>160 . »240
Overall Near-Bank Stress (NBS) rating |- /. *

Copyright © 2007 Wildland Hydrology C31



Magruder Branch Degraded Reach Team 3 9/25/2007

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

Stream: Macgruder , Reach - team 3 Location:
Graph Used: Total Bank Length (ft): 280 Date: 12/30/1999
Observers: Valley Type: Stream Type:
oy by b @ [ b sy ey | @ b
Station (ft) BEH! rating |NBS rating [Bank Length of [Study bank |Erosion Ercsion Rate
(Worksheet 5{(Worksheet |erosion rate |bank {ft) height (ft} |subtotal {tonslyrift)
8) (adjective) |5-9) (Figure 5-38 K4)=(5)%(6)] [{[(7)/27]x 1.3
(adjective) |or 5-39) {ft*1yr) ! (5)}
(ftfyr)
1. 000-042 L High Low 0.39968944 42 2.3 38.61. 0.04
2. 000-059R Moderate Very Low | 0.03922518 59 21 4.86 _ [ 0.00
3. 042-134L High Low | 0.39986413 92 16 | 58.86 0.03 -
4 059 -085R Moderate Yery Low | 0.04019851 26 341 3.24 0.01
147,438 R High Low 340183945 26 e | 24.03 1.04
5. '28-152R | “ery High digh  [2.00172414] 14 | 23 | 81.27 0.28
7. 158 -178 L High Low 0.49704545 20 2.2 21.87 0.05
8. 178 -207 L High High 0.99907162 29 2.6 75.33 0.13
- T, 9%
9. 207-234L | VeryHigh | Moderate C;’Mr 27 .29 047 | 9,16"49@03
10. 234 - 251 L Extreme Moderate | 1.89965398 17T 5.1 164.? 1 0.47
11. 251 -280 L Very High | Moderate | 0.60035672 29 2.9 50.49 | 0.08
12. glide Very High | Moderate | 0.55862068 1 29 | . 482 | o.08
m * | Extreme Moderate | 1.90588235 1 5.1 972 f 047
14. Run High Low | 0.42631579 1 38 | 162 | o008
15. us riffle High Moderate | 0.69230769 1 1.95 135 | 0.07
Total | "k
Sum erosion subtotals in Column {7) for esich BEHI/NBS combination erosion | $ 9/‘, > g,
{ithyr} | 00604
Total ¢ P
Convert erosion in f/yr to yds*fyr {divide Total erasion (ft¥/yr) by 27} erosion | Z/. €5
(ydsyr) | 2287
. . . Total . e
Canvert erosion in ydsyr to tons/yr {multiply Total erosion {ydsfyr) by erosion Z Soa’&
1.3} (tonsfyr) 2928
Calcuiate erosian per unit length of channe!l {divide Totai erosicn (tons/yr) e;r:;::n IO
by total length of stream (ft) surveyed} (tonsiyrift) 8-1016

Copyright © 2006 Wildland Hydrology WARSSS page 5-81
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Magruder Branch Degraded Reach Team 3

_ River Assessment and Monitoring: Impaired Reach
#ns My Worksheet C-18. Sediment competence calculation form to assess bed stability.

9/25/2007

3" Field Day

P ; -lLocation:. RWA 3

“|Stream:

der ' Stream Type: C‘)L

A s e coom Ry LAy e T

gt | O b Moringz JE. Helure.

Date:

iRaP 2 SLOPE | {Enter required information

i

0.0078 0.0l

| 4¢ | Dso | Rilebedmaterci Do ) /o giep e perve Bep
5 L]
)I)L_ Lf D/s\o Bar sampte Dgg (mm)
) ) 304.8
; 0. 3 / Dmax Largest particle from bar sampie (ft) C, 5’ {mm) it
S Existing bankfull water surface slope {ft/ft}
/ ya d Existing bankfull mean depth (ft)
¥ Submerged specific weight of sediment
|Select the appropriate equation and calculate critical dimensionless shear stress /V
D_ /" 0 3- PR | ‘(,r{’/—o.s'.'z 3
/, 7 BORED Range: 3 -7 Use EQUATION 1: 1* = 0.0834 (/D g 50) i
' Range: 1.3 - 3.0° Use E N2 =* < -0.887 |
2.8, {PmaxDso nge: :1:.:;; 3. se QUATEO Z g /= 00384 (Dimax/Ds0) s

* Bankfull Dimensionless Shear Stress EQUATION USED:

4 Calculate

bankfull mean depth required for et;ipaﬁment of largest particie in bar sample

d Required bankful!l/m arf depth (f) d=

t * ystax
S

Check: I Stab/ed‘/Aggradmg - Degradlng

Calculate bankw surface slope required for entrainment of largest particle in bar

|sample b
| /:-; Required bankfull water surface stope (/)  § = T ") :Dimax | meen depth
/ ] d 1 J1e L6
P /1’/ Check: I Stable [T Aggrading [T Degrading vz bfs
- Sedimenf donpetence using dimensional shear stress
~ {6a (09’ Joorrd
. 5-8 0.8 3 Bankiull shear stress T = ydS {Ibs/A?) (substitute hydraulic radius, R, with mean depth, d) ] 2 ) 5
- Moweable particle size (mm) at bankfull shear stress {Figure C-4) ..
B 0.5 ‘_{ Predicted shear stress required to initiate movement of Dy, (mm} (Figure C-4) 75 ma~
dockd
[’ / / 0 77 ; Predicted mean depth requ:red to initiate movement of Diygx {mmy} d—gf m
' j Predicted siope required to initiate movement of D, (mm) ¥t :
00072 |1 2-0013} e “ydpor M2 |
S Bankftl ¥ (on\’)@len—l— +o mobilize /oae peicde MW.Q i~ bur sample - (
move a{g parbele size @70 bar &%P{e S‘hfé—;ﬂ can A;”‘e gt as '
V\f a..s * o .
00072 iyt or Copyright g e&)‘l W"Idland I-fgr%rology o 7



Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

9/25/2007

3" Field Day

Sib LU  Worksheet C-18. Sediment competence calculation form to assess bed stability.

1146

Vo Eer Necacde St e o0 |
XPERIMENT Location:. {0 nﬁ%ﬂ?am Q\\Q&\( AU\'NQQ!(Q Valley Type: g 5
Lero wf | {Obseners: K Elew Date: <
g M .|Enter required information
413 F| Ds | Riffebed material Dy (mm) ;
L]
l;_[ lf [{5\0 Bar sample Dgq (mm)
4 01 3 Diax Largest particle from bar sample (ft) 75_ | (mm) ?r?:jﬁ
0.0078 ; Ol“,?r S Existing bankfull water surface siope (ft/ft)
o
1 Q,"Z_. d Existing bankfull mean depth (ft)
Vs Submerged specific weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
q
A e ¥
1D C 3 Lo _—ip ™ y 0872
; 1.3 D, /D, | Range: 3-7 Use EQUATION : 1° = 0,0834 (DD )
g T ]
W,‘(go Dmax/Dsol Range: 1.3-3.0 Use EQUATION 2: 1°<0.0384 (Dmax/Dsa) —0.887 |
T* Bankfult Dimensionless Shear Stress.~ EQUATION USED:
'VCaIcuIate bankfull mean depth required fgr,-éﬁtrainmnt of largest pafticle in bar sample
e *
d Required bankfull rfiean depth (1) d= T ") sDimax
S
Check: I™ St’gblé I~ Aggrading ™ Degrading ‘
Calculate bankfufl wa_t’ér surface slope required for entrainment of largest particle in bar |}
sample i
[3 Regquired bankfull water surface siope (R/ft) S= r_y_;g'_'.'ix_ !
/-”"" Check: [ Stable I Aggrading I Degrading
‘ISediment competence using dimensional shear stress %
0.78 PR 2 Bankfulk-shear stress T = ydS (bs/ft?) (substitute hydraulic radius, R, with mean depth, d }
: N S el o s &
: g vl g
126, 6 | [&& .| Mowable particle size (mm) at bankfull shear stress (Figure C-4)
5 .5\__/ Predicted shear stress required to initiate movement of Dy, (mm) (Figure C-4) s
T . ST T oot
/. / / Cl ]> Pn'adicted mean depth _reqwreg:l to initiate movement of Dy (mm)  d= 5’3 / .
0. 0072 | @ ,0157 Predicted slope required to initiate movement of Dy,ay (MM) | =7}"H ;
Cc48 Copyright @ 2007 Wildiand Hydrology



Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

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

Ssream: Macpn cudoe ¢
-/

Stream Type:
Location: ~{ e¢ '3 Valley Type:
Observers: Date:
. Sigeam type changes due to Stability rating (check

| successionai stage shifts (Figure C-6) [ appropriate rating)

Stream type at potential, (C—E},

I™ Stable
(Fo—B), {G—B), (F-B,), (F-C), (D—C)

(E-»C}

[T Adoderately unstabie
O~ Wdedfp

(G—F), (F-D), (C—F) [~ Unstabie

(C—D), (B—G), (D-G), (C—G), (E—G) I Highly unstabie

52 Copyright © 2607 Wildland Hydrology



Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet C-20. Lateral stability prediction summary.

9/25/2007

3" Field Day

22

Stream: M GeqcedeC Stream Type:
Location: 1 c 7 o Valley Type:
Observers: ' oy Date:
".;Laiéf;iis‘tﬂébiiity criteria (eLeeal stapiiity categovies Selected
Achooseonestablity . f - . . : points
categoryforeach | graple | MoURRRW | e | HiGHY o
ciiterion 1-5) T ELES IRTRRR e unstable .- T unstable | o0k row) |
W/d ratio state < 1.2 12-1.4 14-16
{(Worksheet C-12) %
(2) 4 (®) 8
//‘j ,/‘“j N e ,
, Depositional pattem (BUB2 B4, B8 B3 - 86, 67
(Worksheet C-8)
' m 2 3 ()]
' M5, M6,
3 Meander pattern - M1, @ i @w VS .
(Worksheet C-7) .
(1) (3) —
‘ MVH, MEx, JHH, HEx, ExM
: LV, UL, £, |, MM, MH, ’ !
4 Dominant BEHI/NBS | 4 g mve|  tex b | P& HM HH, | Ex/H, Ex/'VH,
{Worksheet C-16) VHVL, ExVL. | VHVH, EXEx (O
@ ) () @
Degree of -
5 confinement (MWR / 08-1.0 0.3-0.79 0.1-029 < 0.1 \
MVUR"“) (mrkShEEt C- = .
13) e L)) @ e @
Total points %@‘
Lateral stability category point range
Overall lateral stability Moderately
category (use total points | Stable "1':}5“‘?;3 Unstable
and check stability rating) 1!: e ': 13;:7/

C54
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Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

9/25/2007

3" Field Day

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

Stream: [VWo¢ 6 cu e Stream Type:
Location: Voo Valiey Type:
Observers: ‘ Date;
ﬁéﬁicat stability Vertical stabllity categories for excess deposition / aggradation l
“griteria (choose one Moderate Excess iglﬁ:ste(:om
| stability cateqory for 3 3
Sufficient depth ?mu';:;;‘:f;d th Cannot move Dy  Cannot move Dy off
Sediment and/or siope to ns ep of bed material bed material and/or
and/or slope-
1 competence transport largest | oo and/or Digg of | Dagg of bar or sub- 2
{Worksheet C-18) size available Incompetent bar material pavement size
cabd @) ) (8)
. Reduction up to | Reduction over
S:fzzﬂio ;‘:l?f::;:taw 25% of annual 25% of annual
Sediment capacity pach . . sediment yield of| sediment yield for
2 transport annuat | sediment . bedioad and) d
(POWERSED) load capacity edicad and/or | bedioad and/or
suspended suspended
(2) (4} {6} (8)
5 Wid ratio state 10-12 12-14 14-16
(WorksheetC-12) { | i b 8
{2) {4) {6) (8}
Current stream
type at potential X
. (ic—.Ha;h wid Ci )}
Stream succession or does not . L
; - E-C B—High wid B), C—D}, (F-D
4 states (Worksheet C-| indicate (B ke (g—-F) N i)
19) deposition/ 6
" aggradation
@ 4) (i6) (8)
Depositional @ @ B4 B3, B6,(BY. B
§ patterns (Worksheet g L{
C-8) e e e
‘ (1) (2) (3) {4) ’
¢ Debris / blockages & 7 06) 64 o7 DS, D8 D6, D, D10
(WorksheetC-8) ¢ e Z,
1) @) @) @
Total pnintﬂ
- Merticai stability category point range for excess deposition /
A aggradation
Vertical stability for
excess deposition / . Moderate Excess )
aggradation (use total No deposition deposition deposition Aggradation
points and check stabitiy] 10~ 14 15-20 21?- > 30 '
rating) I - \ £

Copyright © 2007 Wildland Hydrology
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9/25/2007
3" Field Day

Magrﬂder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet C-22. Vertical stability prediction for channe! incision/degradation.
Mag o eud?

Stream: Stream Type:
Location: “\ ¢ A S Valley Type:
Observers: Date:
- Vertical stability eategories for channel incision 7 degradation, - | - - 20 o
T T e T e —— ] Selected
L 1 sLoe Ceo o CLopoints (from)
| Netincised - | Slightly incised _ Dagradation _2:\;_,5 m:,,} :
Trend to move
i Does nat . Particles much
Sediment indicate excess :;rge;fstl)z;sot:!f | D os bed larger than D,
1 competence competence s move of bed moved
{Worksheet C-18) D4 Of bed
(@) @ (®) ®)
Does not Slight excess s:;i?:nf?srgy Excess energy
- energy: up to : b i
o Sediment capacity indicate excess 10%%r):crer;se increase load up t:_z;sgggng more .
(POWERSED) Caldly) above reference | 10 30%of annual ioad
& annual load
N 1 (3? @ ®) ®)
Degree of channel 1.00-1.70 111130 1.31-150 1
00-1. a1 -1 31-1. .50
3 incision (BHR) R ” 3
(Workshet C-310)  |---er--mmmmsmancks 8 I bt CEEEEEEERLEPRLEPRY CEETTEETERREERRER
| -ro {2h # {6) 8
fBHR >1.1and.| IfFBHR > 1.1 :
. Does not .
Stream succession | oo incicion | Stré@mtype has | and stream type | (B—G), (C—G), ,
4 states (Worksheets . w/d between has wid less (E-G), (D—G)
or degradation
c-19andC-10) | Nl L
S S | Fcscw-tc S | S :
e ®) © )
‘ Ry
Confinement (MR i
0.80 - 1.00 .30-0.79 0106-0.28 5
5 /MWR,) — % <010 /
(Worksheet C-13)  [--=-=------orspmegaraemrrnarmenernon s denec e st f e n et e
V) @ @3 @

Total points

——

Verficdl stab

ity category point fange for channel

incision/!

QA degradation :
Vertical stability for N
channel incision/ . ) o Moderately _
degradation (use totat ot incised| | Slightly incised incised Degradation
points and check / 9-11 12~ 18 18-27 >27
stability rating) [ V L r r

\\\‘ s /
C56 Copyright © 2007 Wiidland Hydrology



Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet C-23. Channel enlargement prediction summary.

9/25/2007

3 Field Day

Stream: . [\dc glude< Stream Type:
7
Location: Leam™ Valley Type:
Observers: Date:
Channel enlargement Channel enlargement prediction categories. Stoais
“prediction criteria ﬁc;iﬁfse
| {choose one stability A AV Moderate J
ACHOOSEL from each
category for each Noincrease | Slight increase hiiaaas Extensive "I(‘OW) :
-eritopon i-4)
Stream type at
. potential, {C—E), 3 {C—-D), (B—G),
Successional stage | (£ _,p), (G-B), (E-C) (G—F). (F-D) | (D-G), (C-G), |
1 shift (WorksheetC- | (r_,p) (FoC), C = By T {E—G), (C—F) S
19) (D—C) Y. S
(2) ) (6) (8)
s Lateral stability Stable Ml?:;;f::y Unstable Highly unstable v
(Worksheet C-20) ‘% X
@ @ %3] (@l
Vertical stability '
; eXcess deposition/ No depeosition dhg?)ﬁs;i Excess deposition|  Aggradation
aggradation _ 7
(Worksheet C-21) Tl TTTTT @l T N S P
}’ef_ﬁ‘_’a' stability B Not incised Shightly incised |Moderately incised| Degradation
4 incision/ degradation
(Worksheet C-22) 1. b fomem e el
i) @ ) ® -
Ny '
Total points} \ C?
Lategory pointrange TR
= ]
Channel enlargement Moderate ? ‘ 2
prediction {use total No increase | Slight increase increase Extensive :
points and check stability B-10 11-16 17 - 24 > 24
rating) r r r

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 3’

River Assessment and Monitoring: Impaired Reach

9/25/2007

3" Field Day

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

rating categories.

Nal goyde

5 stability (Worksheet C-
11)

Stream: Stream Type:
Location: 1 22 = Valley Type:
Observers: Date:
verall Sedimenit supply:" o TSl :
1 criteria RO T T Ty P T Selected
. (choasefnorrespondlng 1~ Stability rating - Points .
‘pointsfor each criterion | - ¢ | kg | S| points
-8 T
Stable 1
Lateral stability Mod. unstable 2 %"
(Worksheet C-20) Unstable B < 3) ]
Highly unstable 4
Vertical stability No deposition 1
, excess deposition/ Mod. deposition 2 3
aggradation Excess deposition 3 \
(Worksheet C-21) Aggradation 4 '
Vertical stability Not incised (1
5 channel incision/ Slightly incised 2 (
degradation Mod. incised 3
(Worksheet C-22) Degradation 4
Channel enlargement iglti)g;tr:f:::f:ase ;
4 prediction (Worksheet ';Mo d. increase @\
C-23) ‘ —
Extensive 4
Pfankuch channel GCEOd: stable ! ~
Fair: mod unstable 2

Poor: unstable

£4

Total Points

<

(. < {ategory point ra"ng'e '

Overall sediment supply
rating (use total points
and check stability rating)

Low Moderate
5 6-10
- I

/ High

11 - 15

.

Very High
16 - 20
-

Cs8
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Magruder Branch Degraded Reach Team 3
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Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Mon'itoring Impaired Reach

3" Field Day

WOrksheet C- 27 Bank prof ile and bank erosuon summary data form

Stream; /Mﬁc’ Co it DT L0 Observers: 7 é‘., AM 3’
Location: /AL Le iy S Date: P/ /7
Cross-section: S7«l ¢ (R, xFel ) BEHI adiective: ~ A7 £ A4
Bank: /T NBS adjective: 00
Toe pin station (ft): O""/'V Predicted erosion {ft): (,3; & o
Toe pin elevation (ft): Measured erosion (ft): Al /&
Date: Date:
‘Horizontal:{ Vertical /|4 ot iNotes 0| | Horizontal “Vertical® || it Notes R T
o @) Top of Oin (tee)
O | 008 | Btm of ﬂa‘-(é‘oe)
L/ .l | Toe of Rank
12 0.33 grg_FLg,ué
L3 0.4 £ P
/47 0,63 é{na/cvc“f :
192 | 0.93 ] Clnpe Break
L35 l26 gg,,z Zn
/S 1. 87 | gptlechon P
2.27 1:97 | BkF
Vertical Bank Profile
Py
%)
c
]
K
Q
W
L2
=
(3]
-
o I 1 3 : ; ;
0 1 2 3 4 5 6
Horizontal Distance (ft)
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Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

9/25/2007

2™ Field Day

Worksheet B- 27 Bank prof" !e and bank erosion summary data form.

Stream; i/f? A g ,AQ ¥ {’ Observers: ﬂ‘"’.@ A 3
Location: RE AN 2 Date: /A fer
Cross-section: € £¥e 23 O% BEHI adjective: 17 A/r o8 id
Bank: &7 _ NBS adjective: 4o fs :
Toe pin station (f): 52 +6& 2 Predicted erosion (f): &2, €5 £¢
Toe pin elevation (ft): Measured erosion (ft):
Date: Date:
‘Horizontall]Wertical W] w007 Notes i 10 03|  [iHorizontal |/\Vertical ./ (U Notes < v
O 0 tne Rl ‘\“oe =2 .q"( 2.4 =
(. | (9 u,l% 2.'5% -r’ag_q_e_%
LO% Q. ‘_
1. 28 o.7
.45 ot '
. & oYUy
A o,
L 2.08 OG-
2. [ 5 q' ]. . Q—CP
 Z. LS2
2.2 a5
2,74 Lt Bank Pns
2 (.82 /7€ .7 L
312" “qb ?_a_é_?.': {155 u
Bt | 2%
Vertical Bank Profile
8 ¢ t : ; i
Fem== : = : =
g sf . =
@ e 1 : e 5
:'=: 51 = T = o —
L = = Sleee AT KED :
[} = i i ; : !
§ 33= 5 ;
'5 o : :
> 2 S TR e s st o - 5 g e
1] : : e
[ ?: H =) & e et T iy
U ' i i
0 1 2 3 4 5 6
Horizontal Distance (ft)
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O.48

Magruder Branch Degraded Reach Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet C 27 Bank profile and bank erosion summary data form

9/25/2007

3" Field Day

S UAT A

L BANKAPROFILEY

1 S AR T e
: £Om NG, YIRSy S (NS
o ’

Stream x/t”mg( S /D R Observers. 7 E /ﬁ'ﬂﬂ j
Location: (< A id = Date: 9 //ési//’g -
Cross-section:  Pocl /2 +40.4 ) BEHI adjective:  _iylidry’ LT M
Bank: &7 NBS adjective: oy
Toe pin station (f): = +427 & Predicted erosion (ft): fn P
Toe pin elevation (ft): Measured erosion (f1): ) /4
Date: Date:
Horizontal | Vertical W0 i iiNotes- v | ['Horizontal [ZaVertical 2 i i Notes L
7,51 | S.on 2,93 |-p, 2%
2,41 49 [ B35 1-0.2¢
2.%3%] 4.t le 2 (D 2S5
2,25 | 2% | [~2.3S
1,29 206 .85 1~0,
hlel | 209 0,75 (0.3
L33 2. 4% (. le  |-0.025
l.ZE ZQ(G 013 "0:21
/s S‘S_ /' ? /9- I ""0& __2-
/0 74 /' g /D 0— 28
/.79 27
2. 3.‘; A S‘_g i Bc..nk/ £ w
2. ' 1 42 Z.> 1. { L (048 X005
23,8310, 6% 182 _[3.0% [m
2.9¢ o 2,32 g, | U
Vertical Bank Profile
g
]
(%]
c
x
i
2
5 | £
> e e
1 Jr - r. : - w?.w L i ! s
0] o =5 T :
0 1 2 3 4 5 6
Horizontal Distance (ft)
Cé6
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Magruder Branch Degraded Reach Team 3 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

3. Channel Change
Worksheet C-28. Summary of annual data comparisons.

N0 Data Comparison Form
- {Stream: Mac&ROUDS 1z Reach: &Zs a4 X
Observers: sz 4 ., X Date-Year1: o /235/07 Date - Year 2:
Riffle XS: Pool XS: Glide XS:
UPsTRENM.
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
£y Widths A V- . 7 {74/
7 .§ 5 Mean depthig /o 1D Z. /Y
R . . :
3 & Width/depth ratio 2, 77 . G 9T /176 E
g _E Cross-sectional Areany | T &3 y; 2 B 25,7 :
= [Max depthi / gz‘:,/ 5 % 3 2.36 :
@y D35 (mmy) /&, / G273 z
o e it |
& 7 |Des (mm) g6, | 22. &
§ [BEHIrating Holid ETRE % V. # it
]
2 |NBS rating Alob . A0, D,
w —
% Predicted erosion (ftfyr) | ¢ ‘; : /. 9 ¢ & :
@ {Measured erosion (i) | 3/ A E e /ﬁ Y /A |
Year 1 Year 2 Year1 | Year2
Revised Pfankuch Channel ]
Stability Rating MY @ D35 (mm) 6.6
BankHeight Rato gt [+ &/ E | owtmm | /g4
- o
Point Bar slope / OO 'éf:é'.-,) "g Dgs (mm) £7. 7
(. p3)Riffle LengttVRitfle Width a9y - @ Dioe (mm) | 9570
.. jPool Length/Riffle Width Ny e
(5657 oo'L.eng .2 4 352 '
R e = - A Foo €3 T2 3
(reet) 8 E| S L3¢ § & i i £f |
Lweri)5 8] S 2.09 | SRy W | 2 u0
T1ER = ES Ts
(s&lP 593 o224 N e V4
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Magruder Branch Degraded Reach Team 3 - 9/25/2007

~ River Assessment and Monitoring: Impaired Reach 3" Field Day
3. Channel Change
Worksheet C-28. Summary of annual data comparisons.

Data Comparison Form

- 150 : . .
eam Mfi%, ;b w&& km Reach 3>
Obsewers: 'ff, A 3 Date - Year 1: 4 /Z’. % 7 Date - Year 2:
Riffle XS: Pool XS: Glide XS:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
- " Widthgkr /Z Z
o ]
.ﬁ E Mean depthy,; / 6 z_
o »n .
7 Width/depth ratio
'}, é : p /Q 86 i
0 : :
— aad t I A N
g = Cross-sectionat Areay 27 9 |
Max depthy -7 ’5 §
2 D35 {mm) 52. 6 ;
£
2 § Dsg (mm) |74 .
= Dg4 (mm) =87/ 5
5 BEHI rating e ;
0N . i
© JNBS rating Ve ozl !
al i
._:{__' Predicted erosion (ft/yr) O e;/ E
m {Measured erosion (ftfyr) | AL / .y 5
Year 1 Year 2 Year1 | Year2
Revised Prankuch Channel :
Stability Rating V72’4 o Dysmm) | ¢, ¢
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Magruder Branch Degraded Reach Team 3

MacGruder Branch Reach 3
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Upstream Riffle Cross Section
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Run Cross Section
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Elevation (ft)

Magruder Branch Degraded Reach Team 3
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Glide Cross Section
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Downstream Riffle Cross Section

O Ground Points + Bankfull Indicators ¥ Water Surface Points
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Magruder Branch Degraded Reach Team 3
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Magruder Branch Degraded Reach Team 3

Reach Pebble Count
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Magruder Branch Degraded Reach Team 3

All Cross Section Pebble Counts
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Upstream Active Riffle
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Magruder Branch Degraded Reach Team 3

All Grain-Size Distributions
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Magruder Branch Degraded Reach Team 3

_mummzm_.m”

Valley Type: Vill \_

Bankfull WIDTH (Wy)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section.

25.85 |t

Bankfull DEPTH (dps)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffie section (dog = A 7 We)-

119 it

Bankfull X-Section AREA (Ay)

AREA of the stream channel cross-section, at bankfu!l stage elevation, in a riffle
seckion.

30.84 |ff

Emnn—dmcmﬁﬁ—d Ratio néurl Q_U_a.w
Bankfull WIDTH divided by bankfull mean DEPTH, in a rifile section.

21,72 At

Maximum D EPTH nns.__o_n—v

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section.

1.85 |ft

WIDTH of Flood-Prone Area (Wi,,)
Twice maximum DEPTH, or {2 X dyu) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section.

88.54 |ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wi / W)
(rifile section).

3.43 [

Channel Materials (Particie Size Index ) Dsp

The Dg, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations.

18.4 mm

Water Surface SLOPE (S)

Channel slope = "rise over run” for a reach approximately 20-30 bankiuil channel
widths in length, with the “riffle-to-tiffle” water surface slope representing the gradient
at bankfull stage.

0.01112 |ftit

Channe! SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel stope (VS / 8).

1.47

| Stream : 0 4

Type

{See Figure 2-14)

Mo rrie b & HONAE VALAL A Plrrrmbme

VAFADIOOD mmam &0
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Magruder Branch Degraded Reach Team 3

auealll. mayruuael, FEAUH = MsaGil 2 il LAHAALITH

Qhsarvers: Umﬁ ENM__MSN _ Vsltey Type: ,._.:_._ Stream Type: €4
B ?«% Riffle Doptn a,,;
m _z_mm: _uou# Depth S%L
@ | ['Mean Pool DmEEZom_._ Riffle} T 5_
= i Sk
5 || Deptn 205, IPoct Width/Riffle Width | 0.57 1 i |
m _z_»x Rifle c%:. Eéa m ;
m _me w.oc_ Umv:.:z__mm: m_z_m Umuz_ 3. umw - _vo_:_ mm., m_oum
s e e
(3] *mwmmz.aos. Estimated Mean Velodity at mm:_c«c__ mﬁom Eg.v i s _mm._amzo: Z.w__._on_
|| ﬁw:mm_.:acf mmzs._mpou _u_mnsm_cm at mmz_a:__ mﬁﬁ (O “ ~ icfs  |Drainage Area 1.1
B Gebmetry” i 1., Moan Min  Max - ] Dinerisicnless Gepmetry Ratios, | Mean _Min _ Max
| Meander Length (L 407 0 | 0 it |MeanderLengih Ratio {LmiW) £4.14 0,00 000
£ _xma__._m of O_.__.<mE3 :uﬁ. : wu.m,." 32 1 35 ift mmn_cu of O:ZNE_.E.ZEm S__&_,_ Axn_g‘i.v 14303 1.2411.35
& L - : Apwer T e T
5| [Bett wiah 3& | 69 1631
m __:n__sn_:w_ Pool _.m:m:: 12431104
o Tk - T
= __uoo_ to Poal mumn:._m L 64.7 | wm.ww
[Riffle Length 7242153857
1] _<m__m< Slope (VS) m 0.0163 w?,: fpcmaum S_.mﬁa m_.imam m__o_.m AQ
| tream Length ¢sL) i 280 In \_<m__m< _.o_..n_a 25
Low Bank Height ~ start; 1,62 Max Rifile ws_.._,._._mua ma_a EIE start
{LBH) aadi 2,151 Depth {L.BH/Max Riffie Depin) engt 4.25
Facet Slopas 5 - - Moan  Mini_ Max ! Moan. [ Min - ox
o _mﬁ_m Slope (S:)  10.038:0,006{0.069 Mt _x_? m,%o?m;am Ew_e mims m_%m Hm..___ mu i3 .rm 0,58016.181
= |l —_— e — ey e
2 _ms. Stope (Swn) _o 01510.000;0.044} eszE SlopelAverage Waler Surface Siope (Sur/ ) 11.31710.00013.948|
= e - R o R DT S O e R TP e W L0 1 3 T ST Tk e o LT
m _ﬂoo_ Slape {S;) c oo— 0. ooo.o oon um __uoo_ Qonm__><m3um Siﬁmq m_imam vam Am va :10.087:0.015:0.175
5 [Giioz Siope s,) 10.003:0.001:0.004ivh_|Ghide m_oo%_aa% Water mcasm m_nﬁ (5.8 10.24010.122;0.349]
Eeature Midpoints. Mean Min  Max L Dinidnsy pil 3 . Meun Min Max
[Rifie Depth fdw) | 1.65 ] 1.531 1.76 |t |Riffle Depthihean Rifte umus aa_. 9& 11.39i1.28¢ 1.48]
_m.s w&; aa._, i 2231 i 1.891 2550 _x_s un.._é.__sm% Riffle cm_é a /g ) 148711591214
T T S e AL P [ e o ) e —
__US_ Gepth (49 Lm 3.8913.62] 44 it _vS_ Depthihean Riffe Depth (dy / du) i32713.081 w.D
|_J[oide Depiniay | 2.3 {1981 265 {1 JGie DepihvMean Riffie Depih 4, /o) 1.3} 1671 294
153 Raach? Riffie® By Reath® Ritfle® Bar__ Protrusion Holght';
[% swrciay 656 1 1 1 0 || D 0.58
2 || sand 1070 1 2 | 1528 ||
N - - .._..... u. e
5|[% m;zm_ 6565 | 91 i BEZ 11 os
BB Qg_m 6T | 6 | 1804 |:
Ell — e e st
m _ﬁ_ mo:_nmq 0 (1=
_,.x. mmn:onx a 1 0 .Nmm.mc.

a _s__._ max, mean a_mn:._m are Em average :.__n.uo__.; values e.nou- vS.m i___o: ma ﬁ_ﬁa at nnmv?a” E;R voo_
b Composiie sample of riffies and pools within the designated reach.
¢ Active bed of a riffie.
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Magruder Branch Degraded Reach Team 3

Stream:

magruder, Reach - Reach 3 final

Logation:

Graph Used.

Total Bank Length (ft): 280

Date: 9252007

Observers.

i
Study bank

e
Erosion Rate

Station (ft) NBS rating
{Worksheet 5{{Worksheet |erosion rate hank (ft) height {ff) [subtotal {tonsiyrit)
8) {adjective) [5-9) {Figure 5-38 [4)=(5)%(6)] [{L7V27] % 1.3
(adjective} |or 5-39) (fryr) / (5]}
{ftfyr)
38.61
2. 4.86
£8.86
3.24 0.01
24.03
2.00172414 81.27 0.28
2187
0.99907162 7523 .
45698
2342511 Moderate 16477
'50.49

14

by total length of stream (f) surveyed}

Total
Sum erosion subtotals in Column (7) for each BEHIANBS combination erosion
(ft'ryr)
Total
Convert erosion in ftfyr to yds*yr {divide Total erosion {ff'/yr) by 27} erosion
3
{yds’lyr)
Caonvert erosion in Emw\ﬁ to tonsfyr {multiply Total erosion Qamw?c hy oﬂ%..“ﬂ__..
13} {tonsfyr)
Caloutate erosion per unit length of channsl {divide Total erosion (tonsfyr) m“””“v_:

{tonslyrfit)
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Magruder Branch Degraded Reach Team 3

Stream: magruder, Reach - Cross Section BEHI Location:
Graph Used: Total Bank Length {ft): 280 Date: 12/36/1999
Vi

Type:
= : (B3
Erosion Rate

RhBaE

m.m#_o: (ft} zmm. rating rm:m:‘_‘o—. Study bank (Erosion

BEHI rating

{Worksheet 5{(Worksheet |erosion rate|bank {ft) height {ft} [subtotal {tonsiyrift)
8) {adjective) |5-9) {Figure 5-38 [ax(5)=(6)] |{{7)}27] % 1.3
{adjective} |or5-39) (i {5}
{ftiyr)
1.08
462
972
62
“1.35

Total
Sum erosion subtetals in Column {7) far each BEHI/INBS comhination erosion
(ftHyn)
Total
Convert erosion in /yr to Emm_.s‘ {divide Total erosicn (f%yr) by 27} erosion
tyas’tyr)
Convert erosion in Em&ﬁ to tonsiyr {multiply Total erosion (yds®fyr) by m”.%mum“:
1.3} [fonsiyr)
Calculate erosion per unit length of channel {divide Total erosion (tonsfyr) mH.MM:

by total length of stream (ft) surveyed} {tonsiyriit)
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Magruder Branch Degraded Reach Team 3

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

Stream: magruder, Reach 3 final, us riffle, (Riffle) Location: Reach 3 Date: 09/18/07
Obseners: Team 3 Valley Type: VIl Gage Station #: 01591000
Flow-duration curve Hydraulic un.oi&mx. Calculate A g
e e e e et rreaRn) MaeH o
W o Loan Lo T sy T 16k
Percentage of |Daily mean Stream  |Unit power| Time Time Daily Daily mean |Time Time
time discharge power increment increment |mean suspended |adjusted |adjusted adiusted
bedload |sand bedicad |suspended [total
transport  (transport transport  |sand transpart
[(13)%(14)] |transport  |[(16)H{17)]
[(13)x{15)]
(%) (cfs) (Ib/s) (IbM/s) (%) _ (days) | (tonsiiay) | (lonsiday) (tons) (tonis) (tons)

1.0% 149.97 93.94 3.63 1% 1.83 5.60 9.30 0.03 0.05 0.08
Notes: Total annual mmQ_Em“.mﬂnwﬁmﬁ%ﬂhwmhﬁﬂﬂﬂmﬁm : .www,.w 1059 amm,.q. :
c_o%gsﬁm_w_mmmﬁ_oﬂmm_.ﬁmﬂwﬂw_m 4300 | 12700 | 5570
Difference in sediment ﬁmﬂ::wwﬂ_” Mwwwwnm 5 m w 219, .mw.w
Stability evaluation; Aggradation, Degradation or Stable: »mmy w

Copyright © 2006 Wildland Hydrology
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Magruder Branch Degraded Reach Team 3

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

Stream:

magruder, Reach 3 final, ds riffle, (Riffle)

Location: Reach 3

Date: 09/18/07

Observers:

Team 3

Stream Typa: C4

Gage Station #: 01591000

Hydraulic.geometry s

TR
: .WZm»ch

Valley Type: Vil

Calcylate

s (L i e R Y R Ty i
Percentage of |Dally maan Width Depth  |Velocity |Slope Shear  |Stream Daily mean Time
time discharge ordinate stress power power increment |increment |mean suspended |adjusted |adjusted adjusted
stream- bedload |sand bedload |suspended |total
flow transport |transport  |transport  [sand transport
[{(13)p<(14)]|transport  |[{18)+{17)]
[(13)=(15)]
| B 5 (tonsiday) | (tons/day) (tons) {tons) dons)

|

0.22 10%

0.0%

0.59 10%

1.0% 161.79 145.01 3.1 27.61 1.22 4.30 0.01 0.80 | 101.34 | 23.67 i% | 1.83 5.60 10.30 0.03 0.05 0.08
Nates: Total annual mma__sm”w_ M._M_M %_”MMMM_ qh“_awﬂmwmum.wm 5913 “No 51 799.4 |
o, | 400 | wre | s
Difference in sediment M.om_”mwﬂwﬂmm%qm.n_% P ma.“.,d....

Stability evaluation: Aggradation, Degradation or

Stable:

Copyright © 2008 Wildland Hydrology
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Magruder Branch Degraded Reach Team 3

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

Stream: Macgruder Day 3, Reach 3 final, us riffle, (Riffle) Location; Reach 3 Date: 09/18/07
Observers: Team 3 Stream Type: €4 Valley Typa: VIll Gage Station #: 01581000
- Flow-duration.curve “iHydratic geon memcam A Calculate::
S e e T R YR ST T 2 SRR
Percentage of |Daily mean Slope Shear Stream  |Unit Daily Daily mean |Time Time Time
time discharge ordinate stress power power increment |increment [mean suspended |adjusted |adiusted adjusted
stream- bedload |sand bedload |suspended total
flow transport |transport  |transport |sand transpert
[(13)x{14}] |transport  |[(16)+{17)]
, [(13)=(15)]
(%) | (cfs) (cfs) i) _ m (ft/s) (m) ﬁ_g& {Ibfs) (bM/s) (%) (days) | (tons/day) | (tons/day) {tons) {lons) (tons)

0%

23.91 _ 25.41

1.0% 126.75 113.60 31.23 _ 25.91 1.21 3.63 0.01 0.57 56.71 219 1% 1.83 2.00 210 0.02 0.01
Notes: Total annual sediment yield (bedload and suspended
sand bed-material load) (tonsfyr);

Upstream total annual sediment supply

(tonsfyr) (Worksheet §-12a):

Difference in sediment transport capacity
(tonsfyry (+ or - ):

Stability evaluation: Aggradation, Degradation or
Stable:

306.6 694113760

12701 5570

s77 | a81a

Copyright ® 2006 Wildland Hydrology WARSSS page 5-109
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Magruder Branch Degraded Reach Team 3

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

Stream: Macgruder Day 3, Reach 3 final, ds riffle, (Riffle) Location: Reach 3 Date; 09/18/07
Observers: Team 3 Stream Type; C4 Yalley Type: VIl (Gage Station #: 011591000
Flow-duration.curve = {: Calculate Hydraulic.geometry: Measure } Calculate e
e e o A : G, RN e ST ekl g : _ i
e B e I T R b (T v L O I EET) i 3 )
Percentage of |Dally mean Mid- Width Depth Velocity |Slope Shear Stream Time Daily | Daily mean Time Time
time discharge ordinate 7 stress power increment |increment \mean suspended |adjusted |adjusted adjusted
stream- bedload |sand bedicad |suspended [total
fiow transport [transport  [transport [sand transport
[(13)x(14)]|transport | [(16)+{17)]
[(13)=(15)]
(%) (cfs) (cfs) ) () m | @ (M) (Ib/m? (ib/s) (Ibm/s) (%) (days) ao:m.a_ms_ (lons/day) flons) (tons) {tons)

70.0%

10.95 0.40

1515 _ 1.36

1.0% _ 136.73

27.62 _ 1.22 _

wa _ 1% _ A.wm

122.56 3371 364 0.01 0.57 3.50 2.30 0.01 0.03
Notes: Total anneal sediment yield (bedload and suspended 913 ﬁ‘o 9
sand bed-material load} (tonsfyr): Nt 3
Upstream total annual sediment supply : !
{tonsiyr) (Worksheet 5-12a): 127.0:-1 /3L.0
Difference in sediment transpoit capacity SRGGE i :
{tonsiyr) (+ or - ): 358 862

Stability evaluation: Aggradation, Degradation or

Stable:

Copyright ® 2006 Wildland Hydrology
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