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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monftoring: Impaired Reach 3" Field Day
Worksheet C-1. Level Il stream classification form, '

seam: QOO LAS
g o : ——

Basim: Drainage Area: acres mi

Location: oWy 2

Twp.&Rge: Sec.&Qtr.:

Cross-Section Monuments {Lat./Long.): Date:qaﬁ-()”]

Obseners: —[CQm Q . Valley Type:

Bankfull WIDTH (Wp,)
WIDTH of the stream channed at bankfull stage elevation, in a riffle section. 015 7 [ ft

Bankfull DEPTH (dp)
Mean DEPTH of the streamn channel cross-section, at bankfull stage elevation, in l '3 {
ariffle section {d,, = A T W,).

Bankfull X-Section AREA (Agxy) :
AREA of the siream channel cross-section, at bankfull stage elevation, in a riffle 9 (/, S/é
section. 2

Width/Depth Ratio (W / dys)
Bankf il WIDTH divided by bankful mean DEPTH, in a riffle section. / ?P 7 /R

Maximum DEPTH (d,uxs)

Maximum depth of the bankfult channel cross-section, or distance betw een the , J? 3
bankfull stage and Thalw eg elevations, in a riffle section. ] ft

WIDTH of Flood-Prone Area (Wg,,)

Twice maximum DEPTH, or (2x d,,) = the stage/elevatian at w hich flood-prone / slo
area WIDTHs determined in a riffle section. ft

Entrenchment Ratio (ER)

The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W, / ’?-
W, (riffle section). fi/ft

Channel Materials (Particle Size Index ) Ds,

The B, particle size index represents the mean diameter of channe! materials, '4
as sampled fromthe channel surface, betw een the bankfull stage and Thalw eg Z 01

. |elevations. mm

Water Surface SLOPE (S)

Channel siope = "rise aver run” for a reach approximately 2030 bankfull
channel w idths in length, w kth tha “riffle-to-riffle" w ater surface slope 0- 0 0 ?‘9
representing the gradient at bankfull stage. )

fi/ft

Channel SINUOSITY (&)
Sinuosity is an index of channel paliern, determined from a ratio of stream \ 5
iength divided by valley length {SL/ VL); or estimated from a ratic of vakiey siope] **
divided by channel siope (VS /5).

Stream 7 7 ; Ra-aferenoe: WARSSS.,
Type Figure 2.14, page 2-23

Copyright © 2007 Wildland Hydrology C5



Magruder Branch Degraded Reach Team 2 9/25/2007

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

Stream:  Macgruder, Reach - Day3 Reach Location:
Observers: Tz inn o Date: 9/25/2007 Valley Type: 72174 Stream Type: &
( River Reach Summary Data ]
l{Mean Riffie Depth (dwe) | 1.36 | |Riffie Width (W | 2571 [ft  [Riffle Area (Au) 960 i ]
- 1
£ j[Mean Pool Depth (du) | 2.4 [ft  [Pool Widih We) | 19.25 Ift  [Pool Area (Aug) | 4042 ¢ |
' ]
1| 5 g‘:a!" Pool Depth/Mean Rifflef 4 54 3w’ | poo) widthvRifile Width 0.75 |/ |pool Area / Riffle Area 1.16 A""‘P’AE!
| E pin A bks E Wyt bKT 3'
! % {Max Riffie Depth () {44711t 4 [Max Pool Depth (dmoxp) ‘ f.(-'a'ﬁ%éft \ |Max Riffle Depth/Mean Riffle Depth | #4-88-} 1.2
€ - fo.5 (962 ) [rontparsi | y == |
£ Jf|Max Pool Depth/Mean Riffle Depth 12:522| 5. \ o oint Bar Slope ! 0,57 ‘
o= T — _,._-I' LI
o LStreamﬁow: Estimated Mean Velocity at Bankfull Stage (Uyy) i 3.7 iftfs |Estimation Method i I
%fStreamﬂow: Estimated Discharge at Bankfull Stage (Qpy) i 131.07 chs ' iDrainage Area “,' K. ” Eml2 i
:__ Geometry _Moan: Min_ Max Dimensionless Geomaetry Ratio& Mean Min  Max |
| [{Meander Length (Lm) { 76 | 70 | 82 it  |Meander Length Ratio (Lm/Wp) 1296} 272 3.19 |
H
g‘[Radius of Curvature (Rc)  {28.31 18 § 41 ift  |Radius of Curvature/Riffle Width (RcW i) {1.10} 0.70: 1.59 |
= H 7 H H - H T F.
2: s | Belt Width (W) 1505 41 | 60 ift |Meander Width Ratio (W /W) 1196 1,59 2_33_!
ggnd.v.duaa Pool Length 192.4179.3] 106 it  |Pool Length/Riffie Width (43 )i 359} 3.08 {410
| © ¢ ¥ ¥ T
] ﬁ Pool to Pool Spacing i 130 ¢ 130 i 130 ift IPooI to Pool Spacing/Riffle Width +-5-97L-|-3—o7—}-5«9-7~|gl—-
| |[Riffie Length [ 22 | 12 {31.9] |Ritfle Length/Riffle Width 1 0.85] 0.4711.24 H
BT f =T T H v i
li Valley Slope (VS} :‘O[Af' / Fft/ft |AverageWaterSurface Slope (S} | 0.0078 ifrft ISinuosity (VS/S) 1.5 E
0 ; - . : — : =
MStream Length (SL) fyg,7{0 ) it |Valley Length (VL) g0 ) it |Sinuosity (SL/VL) | peg* Eir
1 1 Low Bank Height start] 0.63 |ft a% Max Riffle start g |t [~ Bank-Height Ratio (BHR) start __[_.P__%
] (LBH) end! 1.57 Ift Depth endjSte’ it {LBH/Max Riffle Depth) end| f:2 |
i Facet'Slopes Mean. Min  Max -Dimensionless:Slope Ratios Mean. Min. Max
ﬂleﬂe Slope (Su) 10.044{0.043:0.045: /M |Riff|e Slope/Average Water Surface Slope (Sy/ S)
ERun Slope (Sun)  |0.000§0.000{0.001ifft  [Run SlopesAverage Water Surface Slope (Su,/ S) 10:035]0.00010. 1o4|

Glide Slope (S~ ‘Q!Wr&éﬁﬁ*’eéfsf it |Glide Slope/Average Water Surface Slope (S;/ S) ¢ .9 14

Channel Prof‘ Ie‘

Pool Slope (sp)a-ooa}bw;o.oooieeﬁﬁ : IPooI Slope/Average Water Surface Slope (S,/ S). 0640 -_"EJ_vss.e 000! 6'809] 0-@?7

to2 56?9—999r-3—595+ 0487

Feature Midpoint*  Mean Min (i}’YOB Dimensionless Depth Ratios Mean ﬂn Max

[Riftle Depth (du) | 147 | 1.38 | 1.56 [ [Rifle Deptivblean Riffle Depth (de/ (29 , J,3§ 4 it | 0B A0 ids | | &
Run Depth (dnn) {234} 1.97 | 2,84t |Run DepthiMean Riffle Depth (dun/ doer) * f =

Fray

172§ 1.46 | 2.09|

{Pool Depth (d,) {343 ] 255|432}t |Pool Depth/Mean Riffle Depth (d,/ i) 252 1.88] 3.18

et

Glide Depth (d) | 219 ] 1.73 | 2.81 [t | Giide DepthvMean Riffle Depth (d, / e i 1.61]1.27 | 2.074|§i
‘,{_ﬁ Reach” Rifflet ~ Bar Reach® Rifflo® Bar  Protrusion Holght?
1 % sitClay | &8 | 27 | 0 i|Dg| 277 | 004 | 43 { 0 jum |
(. 2 i - = - "y ] - f 1 '>
8 g% Sand i 78 | 5 { 0 i[Dsi 1035 | 647 | 1021 f 0 imm [
El i . L - ‘l
s E_ﬁ. Gravel | 606 | 57 | 8331 || Dp{ 204 | 1996 | 1802 { O  jmm
| = - . . = - Il
1 E% Cobble i 1275 | 11 | 1669 |[[ D, | 6678 | 5636 | 6501 | O imm [
] B - ; ; : - ; !
E H% Boulder I o6 | o | 0 [IDs| 1206 | 796 {7875 . 0 imm [}
4 ]
‘ }i;| % Bedrock P3.92 | 0 | 0 {|Dmi 2048 | 128 | 8 | 0 Imm |
a Min, max, mean depths are the average mid-point values except pools, which are taken at deepest part of pool,
b Composite sample of riffles and pools within the designated reach.
¢ Active bed of a riffle.
d Height of roughness feature above bed.
Copyright ® 2006 Wildland Hydroiogy WARSSS page 5-31
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Worksheet C-3. Bankfull velocity and discharge estimates.
AR | Bankfull VELOCITY / DISCHARGE Estimates _ L
Site“ ] /w(;q,wv—»ﬁ(, @'Mwﬁ. [ Location | {M 27— |

{{Date |9/2e f63 |Stream Type | ¢ | valley Type | & i*.
[l 722 2 T O O B S
-+ INPUT VARIABLES T T OUTPUT VARIABLES - o
: | Ap 1/ D
1 Bankfull Cross-section AREA | 3¢ 4 Pl Bankfull Mean DEPTH 172 4:: =
\ [ Wetted PERIMETER
Bankfull WIDTH 257 [Wuew S g ﬁLL Wi )
: | | Dbia. ' _ 1| pss
D84 @ Riffle - St o4 o D84 mm/304.8 = o 1 FHF m}
B S | Hydraulic RADIUS : ~ R
Bankfull SLOPE 10 oK FUE Y g‘: I‘prw : / ZZ )
. : i g Relative  Roughness
Graviﬂta?u.)ﬂal_ Acc.eleratlon_. | 22 18 R(ﬂ)’wm}_ £ 45"
: : . DA “Shear Velomty u*
Drainage AREA SN SaMi u “YeRS _ O.50 | mrse |
T - = _ =
i ESTIMATION METHODS | (Banktul VELOCITY. mgg’;}‘/\f‘;}‘cg
L Friction / naoe | 4 [ e i v R .
Relative  u=[2.83+5, 66Log{ RID D84 } ]u- ‘ Ft/Sec | CFS
j VFactl?x/megfm - 42( e /‘—(Y,Z |
|12, Roughness Coefficient: a) Manmng‘s ‘'n' from friction factorlrelaﬁve 3 i
roughness. _u = 14895*R™>*S"7n n = 3] | Frisec /S‘? 2( (it
12, Roughness Coefﬂcient u = 1.4895* R¥#51%p ] - | - S.
| b) Manning's 'n’ from Jarrett (USGS ): n=0388"R® n=[d 0 |[[cf 3¢ | P/Sec | 2.5 | ©F
1 Note: This equation is for applications involving steep, step-poal, high boundary roughness, cobble- ;
+ boulder-dominated stream systems; i.e., for stream types Al, A2, A3, Bl, B2, B3, C2and E3.”
2. Roughness Coefficient: u= 1.4895* R2"STg _ . |
| ) Munning's 'n’ from Stream Type 2 -[0.037] h 75053 Fisec /s <] cFs |
~Other Methods, te. Hydraulic Geame Dy Weishach, Ghezy C. i) |- 5 e
i’:Other G fe. Hydraulic tryﬂ{eyD(r‘cLWeismWCem) I L/é)z Ft/sec | /é/ .
; 3. Other Methods, ie, Hydeaulic Geommetry (Hey, Darcy-Weishach, Chezy C, etc.)"iw : 'F; s N B CFS_ N
:_Eis"ﬂ‘wmf\f‘eo h.'u"Hn- V‘j- T TR T A SRR P ! 3«7 ec /3 "07
| 4. Continuity Equations: @) Regional Curves  u= o P z ]
| RetumPeﬂodfanmlld'ulIDlschargeQ= pgg,,b,-,’:{lj 2.9 | Ft/sSec 1100 CFs
4. Continty Equations: 1) USGS GageData  u=Q/A i F/Sec | CFS

Optiens for usmg the DB4 term in the relative roughness relation (R/D84), when using estimation tnéthed 1, i

fanf, = b7 Sand-bed channels: measure the " prowrsion Neight” (fy of sand dunes above chanrel bed elevations, Substitute }
l

|

2 < maverage sand dune protrusion height {h.; in feet) for the DB4 term in estimation method 1.
12. For bouider-gominated channels: measure several "protrusion heights” {hy,) of boulders above Chanel bed
s .2levations. Substitute an average houlder profrusion height {hy, in feet) for the DB4 term in er.ﬁ";aﬂan infiod 1.
| [Gption3) For bedrock-dominated channels: measure several "protrusion heights™ (hy,) of rock separmiom’ercps{;omﬁ ng]tﬁ'e'd |
1[50 surdaces sbove channel bed elevations, Substitute an average bedrock protrusion height (hy in feet) for the D84 lcnn in |
S estiiation method 1. Ok

DAy#—l OA. 13 s Q25 (Low, .;{_ueufeo)
Copyright ® 2007 Wildland Hydrclogy C7




Magruder Branch Degraded Reach  Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

a. Riparian Vegetation

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

assessment.
i 7. Riparian Vegetation
Swream: Me Cov Uﬂ{ &V Location: eech 2.
R Disturbed
eference (impacted :
QObservers: Tcw 2 reach reach) Date: /) 4 / 25 / 200 7
Existing Potentiai Jig' T " z;a:.-q’ 7 Agwmd J;zug =4 quh_ s
species 1 . species SiveMeryg yOyca me o e
composition: mif Soee z’ﬂ‘r#-‘vf-i composition: -iﬁ-:’re 1 pets
Riparian cover | Percent aerial | Percent of site Species composition e (.’f total
categories cover coverage™ pec po - ofnp;z:: o
3 | Telp. Popler....... 1. £0 ...
5 eed .0.’;.41 fifc ......................... £
h . o éf{c’m -g’
13 C laver | -7/ | ‘Ba@ /I F =2 acravmaaarcafbencnnadoananannane
3| HomEEL 7 2 I L{  Amecicon s3tamere |5
100%
= \N (fpie Bush T g
g ﬁ;’;xfk?;ﬂféié)ﬁl&f ..........
] )
Shrub iaver ....‘f.tr.i---'?.{’f----."’.i‘:. ................... 20 .
g d It 6 Bacharey oo S
3 \\ | Green b hiasl o ST
N
. 100%
=77V N
| Lhncnx CGIRIE e >
Herbaceous | O | Smetivced L 4 A—
\ N8 T > SE—
S I O RO
3 N
'E 100%
E‘ Leaf or needie Remarks:
© litter m 6 2 Condition, vigor and/or
“ usage of existing reach:
Bare ground y . _—]g
*Based on crown closure. ]
**Based on basal area to surface area. %luT:ogzta' g

B12

Copyright ® 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 2 9/25/2007

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

b. Fiow Regime'

Worksheet C-5. Flow Regime variables that influence channel characteristics,
sediment regime and biological interpretations.
Dt UM REGIME S
Stream: ‘Y\QQ,C\ME(' Location: \@D_\!\ Q
AObservers: SQQUQ = Date: q-ggﬁ—()‘l

List ALL COMBINATIONS that D

. General Category e T DTRRAE Wt oun A i e, Aot 1011 111 s
Ephemeral stream channels: flows only in response to precipitation. Often used in conjunction

E with intermittent.

Subterranean stream channel: flows paraliel to and near the surface for various seasons - a sub-

surface flow that follows the siream bed.

intermittent stream channel: one that flows only seasonally or sporadically. Surface sources

; involve springs, snowmelt, artificial controls, etc. Often this term is associated with flows that

reappear along various locations of a reach then run subterranean.

S

® Perennial stream channels: surface water persists yeariong.

1 Seasonal variation in streamﬂqw dominated primarily by snowmelt runoff.

C2> Seasonal variation in streamflgw dominated primarily by stormflow runoff.
3 Uniform stage and associated streamfiow due to spring-fed condition, backwater, etc.
4 Streamflow regulated by glacialf fneit.
5 . . lce flows/ice torrents from ice dam breaches.
6 . Alternating flow/backwater due to tidal influence.
7 Regulated streamflow due to diversions, dam release, dewatering, etc.

Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassiand) that change flow response to precipitation events.

9 Rain-on-snow generated runoff.

Copyright © 2007 Wildland Hydrology - C13



Magruder Branch Degraded Reach Team 2

River Assessment and Monftoring: Impaired Reach

c¢. Stream Size and Order

Date: C}\__

Stream Size Category and Order =

‘Siream Order

-~ | STREAMSIZE: Bankfu!l ' Che(:k:(/)
Category | - - ° w:dth _ appropnate
U T meters feet ~ category
5-1 0.305 <1 r
5-2 0.3-1.5 1-5 I~
5-3 1.5 - 4.6 5-15 -,
S-4 46-9 15— 30 v
S-5 9-15 30 - 50 r
5-6 15— 22.8 50 — 75 -
S-7 22.8 - 30.5 75 - 100 I
S-8 30.5 - 46 100 - 150 r
S-9 46 — 76 150 -~ 250 r
S-10 76 — 107 250 - 350
S-11 107 — 150 350 - 500 I
5-12 150 — 305 500 — 1000 I~
5-13 >305 >1000 .

Add categones in parenthesis for specific stream order of
|reach. For example a third order stream with a bankfull width
of 6.1 meters (20 feet) would be indexed as: 5-4(3).

C14

Copyright ® 2007 Wildtand Hydrology

9/25/2007

3" Field Day

Worksheet C-6. Stream size/order categorles for stratrf‘ cation by stream type.
. StreamSize-and Order . -

Stream: \\(\ggg:%\xg &e,("
Location: ‘?QD-@(\ @
QObservers: T%m g



Magruder Branch Degraded Reach Team 2 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.

iy Meander Patterns
wﬂ‘ Reach: 10000
Observers:—TG’O.m a Date: Q'QS’C)_‘

List ALL CATEGORIES that APPLY = | [Ny 10\

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

TR S e T B N TR R T

o | ims ‘IRREGULAR MEANDERS with oxbows
| | Land oxbow cutoffs

Copyright © 2007 Wildland Hydrology C15
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: impaired Reach

e. Depositional Patterns

9/25/2007

3" Fieid Day

‘ Worksheet C-8 Deposmonal patterns used for stablllty assessment mterpretatlons

L ,:2. -3

Depnsntronai Patterns

Stream: '%0 Q\“M

Reach: R@\ a

Observers: TP("}N\ Q

Date: C\ *& 6’0'1

List ALL. CATEGORIES that APPLY =~

&

Bs B2

"d!':.'. -

@ OINT BARS with Few MID-CHANNEL BARS

Various Depositional Features modified from Galay et al. (1973}

C16 Copyright © 2007 Wiidiand Hydrology



Magruder Branch Degraded Reach Team 2 9/25/2007

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

f. Channel Blockages

Worksheet C-8. Various categories of in-channel debris, dams and/or channel
blockages used to evaluate channel stability.

'Channel Blockages

.S;tre.eﬁn:. m\_ﬁe (‘ Location: 00 Y~ a
Observers: —(?('\f‘ e W _ : Date: Q-&ﬁfm

Aaterials, which upon placement into the active channel or flood- Check (V)

3 v a
Description/extent prone area, may cause adjustments in channei dimensions or | all that
5 Lsonditions due'to influences on the existing flow regime. . apply
D1  None Minor amounts of smali, fioatable material. T'/
D2 Infrequent Debris consists of smafl, easily moved, floatable material, e.g., leaves, f\'/

needies, smali limbs and twigs.

increasing frequency of small- to medium-sized material, such as large V
D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less

of the active channel cross-section area.

Significant build-up of medium- to large-sized materials, e.q., large limbs,
D4 Numerous branches, small logs or pottions of trees that may occupy 10-30% of the I
active channel cross-section area.

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

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

D6  Dominating

D7 Beaver dams: | Aninfrequent number of dams spaced such that normal streamflow and -
Few " expected channel conditions exist in the reaches between dams.
T T Frequency of dams is such that backwater condition; exist for channel
D8 Frequent reaches between structures where streamflow velocities are reduced and I
9 channe! dimensions or conditions are influenced.
Beaver dams: Numerous‘apgngoned dt?ms. many of whi_ch have filled with sediment afldlor
D9 Abandoned breached, initiating a series of channel adjustments, such as bank erosion, I
lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to tand uses or development located
Human within the fiood-prone area, such as diversions or Iovy—head dams, controlied
D10 i by-pass channels, velocity control structures and various transportation T

encroachments that have an influence on the existing flow regime, such that
significant channel adiustments occur,

Copyright © 2007 Wildland Hydrology C17
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

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

9/25/2007

3" Field Day

Worksheet C-10. Relationship of Bank-Height Ratio (BHR) ranges to corresponding

stream stablhty ratmqs to determme degree of channel incision.
' Degree of: Channel incssren

Low Bank Height:

A

Max Bankfull Depth:

{9

Bank-Height Ratio: f

Degree of Channel Incision Stability Rating =

Siohle.

Degree of Channel Incision

19

1.8

1.7

1.6

15

14

13

1.2

Bank-Height Ratio (BHR)

1.1

Stable

Slightly incised

Moderately incised

Stability rating

Deeply incised

C1i8

Copyright © 2007 Wildland Hydrology




Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
i. Width/Depth Ratio State
Worksheet C 12 Wtdthfdepth ratio state stablhty ratmg
y A, S W{dthlBepth Ratio State
Existing Width/Depth Ratio: 1% 7 Ratio of existing w/d to reference wid: | /.£ 2]
Reference Width/Depth Ratio: 11.7

Width/Depth Ratio State Stability Rating = | /47 44 [y Uvsihffe

Just

oARSl oVeR

Width/Depth Ratio Stability Ratings

UN TTAL/L

P
h
[}

-l
L.

wid ratio)

-
-

-
N

reference w/d ratio”

a
|

(Worksheet C-10)

Only use "Decrease relative to

channels {bank-height ratio >1) ]

for incising

ot
[

~—

e
>

\_

e
»

Ratio of w/d ratio to reference w/d ratlo  ratio (Increase relative to reference
o
N

(Decrease relative to reference wid ratio)

Stability rating

Stable Moderately unstable Unstable Highly unstable

C20 Copyright © 2007 Wildland Hydrology
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River Assessment and Monitbring: Impaired Reach 3" Field Day

j- De,gree of Channel Confinement (Meander Width Ratio (MWR))

6
‘ 3 Worksheet C-13. Degree of confinement stability ratings based on meander width ratio
- divided by reference meander width ratio.
w0 Degree of Confinement
wh
6"@ 7 Existing Meander Width Ratio (MWR): - 3 Ratio of MWR to MWRref: R 5"7
Reference Meander Width Ratio (MWR.): | L7 % fopoee D5 (Lot 5@
g~ Degree of Confinement Stability Rating <= mw@&?féfg/ CGN*& N@q! A-_‘
0 i
b Degree of Confinement based on
Meander Width Ratio { MWR ) / Reference Condition { MWR ;)
0.0 ==
o1 N <0.10
0.2 e —s—— e
3 03 0.10-0.29
E o4
=
= /
> /
2 06
= / 0.30 - 0.79
0.7 e e
0.8
0.80 - 1.00
0.9
10 Unconfined Moderately Confined Confined Severely COnﬁned
Degree of confinement ‘
L -20
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

9/2

5/2007

2™ Field Day

Worksheet B-16. Summary form to estimate annuals streambank erosion for various

study reaches.

1A
I '

Sream: YW\ s Erempee

Location: YYip AT, (o, WD

@6 3\

Graph Used: 0,6+ 9J07 Total Bank Length (i) 2.1 D- Date: q)25)p7
Observers: &8~ Valley Type: B Stream Type: C. U
VI 574 (2) (3) (@) (5 (6) _ 8
Station (ft) BEHI rating |[NBS rating |[Bank |Lengthof [Study Erosion Erosion
(Worksheet |{Worksheet |erosion bank {ff) |bank subtotal Rate
A-14) A-15) rate height (ft) [[{4)x(5)x(6)] (tonslyrift)
(adjective) |(adjective) [frigure (fhyr) {{(Ni27] x
= 1.3/ (5)}
(ftiyr)
o2 To \ - ‘ [ESATS
Loyt BT | IF16H | HhigH [.0 22 2.8 B%s | 0,138
W53 T . T )
2 obt] T3] nen [exmeeme] 2.5 6 | 3.2 | uus o
O4p7 ro | VERY Sl
cotvs Bl igw |exeend Z,5 2 L5 | 200 | 048]
-.7 - ] EIRE | v ]
5_3.;.—'7% KRy 16 | Hrisd _/:O '3 2.9 8,"7 O, | 4D
or7A TV Er ol
6. orge arl MHew | e | 100 ) 3.0 | 360 0] 0. 14y
LIl | e | 1his |0 2 25 | 232 0uwo |-
o hob prl st | 1hen | O | 8 2.0 | 240 | 0140
rob-p2f | WG |raoncdacE 045 5 /5 2.) | 4.2 | 0.045.
oL +2A~1+32 el risoneNiE wongasiE| O30 J2z | 270 oW T oo
I+28 10| VEM Vv EA - : ¢ .
10 ) 447 LT /;;,;;Z 2t 5/‘5 7 2% 3.3 16& | eRT7O
1. :1_%35 Lt‘?‘ JHe | 1Hi&R /.0 R 1.3 224 | 0,063 |-
2+ c
| veey | vER . _
132?:12%- & | s e | 2.1 b e | 1545 | o465
o EVE '
14, grﬁf—r ;\45{-}/}" ModERATE| D+ 62 15 2.9 272 | 0.086
5. 20t B Hisn  |moosearsl 0.62- | 15 27 | 221 | o081
£21D Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination| erosion 7)Y, S
(ftiyn)
Total
Convert erosion in ft’/yr to yds*/yr {divide Totat erosion (ft*/yr} by 27) | erosion 26 5
‘ {yds’iyr)
g;r;v:;t erosion in yds®/yr to tonsfyr {multiply Total erosion (yds*/yn) er:::::w - 2l
{tons/y7)
Caiculate erosion per unit length of channel {divide Totaf erosion e:-:stz::n v
(tons/yr) by total ie7rlgltg of stream (ft) surveyed} tonshyriy | I\
B42 . Copyright @ 2007 Wildland Hydrology W e 2
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Reference Reach 1% Field Day
Additional BEHI and NBS worksheets '
Stream: VYV WA fonor . Location: /ST CO  WAD

Station: (Fl &“qe\ ME% D G?\ RE} Observers: J [ 2,

Date: } ]-2-9/.9'7 " “Steam Type: c.q- Valley Type: £

BEHI Score
Study Bank Height / Bankfull Height { C ) (F:g A-s)

~Study T Bankfull _

Bank 2)6 Height \ o (AY/ (B)+ \ % '1 5
| Height ¢ = (A)] =l " (B) (C)

Root Depth / Study Bank Height ( E )

Root Study % i
O %3[:) D)/ (A} : ]
Depth Bank o M1 el 5 -:

(f) = (D)| Height ) =

Weighted Root Density (G )

Root
Density | D Frx(E) o DO

%= {F) {G)
Bank Angie {H)
Bank
aoge | SO
as Degreas = {H)l1 .

Surface Protection (1)

ng:n %(:_5

Uy o] -

as% = (DIL
_ Bank Material Adjustment: ] _
Bedrock {Overail Very Low BEHI) Bank Material - O 4 ¥ o
Boulders (Overall Low BEH) Adjustment .. X1 | (
Cobhble (Subtract 10 points f uniform medium to large cobble) WY D
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, dapending on
itian of unstable layers in
Sand {Add 10 points) - post
Silt/Clay (no adjustment} rejation 1o bankfull stage

VeryLow| Low | Moderate | High | Very Hig;l Extreme Adjective Rating § - . - ‘

o . = R e . b and
5-95 | 10-19.5 | 20-29.5] 30-39.5 [V0-45 | 46-50 Total Score
Bank Sketch )

Heigd

STUDY BANK

&
1
SRR L R
<

i o Banktwl

Pttt L

Vertical distance {ft}

ki

[Ty
O =Wk D O =N

i
1]
\\ ‘;4.-\.\

o 1 2 3 4 5 ]

Horizontal distance {ft)
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Momtonng Reference Reach 1% Field Day

& TR hstlmailna Near-Bank Stress ( NBS)
Stream; Location:
Station: Stream Type: Valley Type:
Observers; Date:
e .- Methods for est:maﬂnu Near-Bank Stress (NBS) (oF T
{1} Channet pattem transverse bar or split channel/centrai bar creating NBS... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull wigth { Re / Wi deeooeiveeeee e, Levef |} General prediction
(3) Ratio of pool slope to average water surface slope { 5,/ 5 ) Leve! il General prediction
(4) Ratio of pool slops to riffle slope { Sp/ Spir).......cooveoriec e e Level Il General prediction
{5) Ratio of near-bank maximum depth to bankfull mean depth { dno/ Dbt ) vevveeeeeeniveeennnns Level HI Detailed prediction
{6) Ratio of near-bank shear stress to bankdull shear stress ( Tos/ T J..ooovn.o. Level [H Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient... ettt eeen et eannt et Level IV Validation
e Transverse andlor central bars—short and/or discontinUouS............. coeeeeneiceeeeann.. NBS = High / Very High
: 'g-_, {1} |Extensive deposition (Continuous, cross-channel)....................ccce . ...NBS = Extreme
, .3 ; Chute cutoffs, down-valley meander migration, converging flow.........ooocoiiiiiii NBS = Extreme
T Radius of | Bankfull Near-Bank
e, w1 2 Curvature | Width Wy | Rafio R./ Stress
0 2) R (ft) {fl) W (NES} |
: = “ Near-Bank -
L 3 Pool Slope { Average Stress Dominant
2| ® S, Slope S _|Ratio S,/S| (NBS) Near-Bank Stress
. Near-Bank ~
4 Pool Slope |Riffle Stope | Ratio S,/ | Stress
P 4) Sp St S {NBS)
A il Near-Bank | Mean Near-Bank ‘%
i 5 Max Depth | Depth dys | Rafio de/ | Stress
1B ewm () dus | (NBS)
= 2.5 | IR [ 19 RG,
e ' Near-Bank = Bankfull
5 Near-Bank Shear Mean Shear ) Near-Bank
] (6) Max Depth Near-Bank | Stress T, ( Depth des | Average Stress Tyg ( | Ratio 1,/ Stress
MLty duo () | Slope Snp | 1bM?) (f) Siope § Ibit* ) Teut (NBS
> Near-Bank
- Velocity Gradient { ft / Stress
) % ) sec/ft)
‘J 4
- Cphveriing Vaiues t6 a Néar-Bank Stress (NBS) rating
Near-Bank Stress {NBS) Method number —o
ratings {1) ! (2) l (3} () ((5)J ) (7
o VeryLow N/A 3300 @ <020 < 0.40 <100 | <0.80 < 0,50
Low N/A 1221-300; 0.20-040 | 041-060 ; 1.00~1.50 | 0.80~1.05 | 0.50—1.00 |
Moderate N/A ‘201220 | 0.41-060 | 0.61~0.80 | 1.51—-1.80 ' 1.06-1.14 | 1.01-160
. Hgh | See : 181-200] 061-080 | 0.81~1.00 (1.81-250) 1.15-119 | 1.61-200
__Very High () © 150-180 ' 081100} 1.01-120  251-300 | 120~ 180 | 201-240
Extreme Above | <180 | >100 °  >120 | >300 | >180 | >240
Overall Near-Bank Stress (NBS) rating ' '
Copyright © 2007 Wildland Hydrology A57
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Reference Reach

Additional BEHI and NBS worksheets

9/25/2007

1%t Field Day

Stream:

P EUMBEA A ~

Location: wap A/ FE0, N0

Station: %"YQ QOQ& EB US‘”‘I R'\ Observers: T-¢ & »w~ 7.

Date: 9} _1-5/0 7

Stream Type: Z£\4

g

Valley Type:

Study Bank Height / Bankfull Height { C )

BEHI Score -
(Fig. A-9)

Boulders (Overall Low BEHI)

percentage of bank matesial that is composed

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

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

Study Bankfull A
Bank | Height Vo (A)/{B)4 l"] ’]t"f) -
Height () = (A)] (= (B} (CH] - e
Root Depth / Study Bank Height ( E )
Root Study : -
Depth | «) Bank [<o) ") CIIUSE G [
(= (D)] Height () = (A) (2] |
Weighted Root Density (G )
Root L—\-O lQ’—‘
Density (F)x(E) = . R P =g
as % = {F} {G) *6
Bank Angie ( H)
Bank
Angle 55 NN
as Degrees = [Li1] | Bt
Surface Protection (1)
Surface N
Protection 5 b ‘D
as% = (L~
Bank Material Adjustment: |
Bedrock (Overall Very Low BERI) Bank Material

Adjustment 2

Stratification Adjustment

Add 5-10 points, depending on
position of unstable layers in
raiation o bankfull stage

of sand)

VeryLow| Low | Moderate [ High | Very High | Extreme

and

5-95 | 10-19.5 | 20— 29.5 |(30~ 39.ﬂ

40-45 | 46-50 Total Score

Adjective Rating } =200

i~

Bank Sketch ~

12 m.\- Root

11 - m()ﬂb T Ipepth

10 i CS o~
= Bank
% : ¥4, Angle
g T ¥ w w(r' )
3 . "1 o Bankhal______________}_3 } =
™ N — B R S o [=4
5 : ] § 2
£ 4 - 158
:; - 32
- 1 U I z

e ! Start

11 7 of

0 —— Bank

o 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Degraded Reach Team 2

/

9/25/2007

River Assessment and Momtonng Reference Reach 1% Field Day
0 | Estlmatmg Near-Bank Stréss (NBS'}
Stream: Laocation:
Station: Stream Type: Valley Type:
QObservers: : : Date:
R oL L] P - Methods for.estimating Near-Bank Stress {NBS) ' :
{1) Channsl patiern, transverse bar or split channel/central bar creating NBS........... Level 1 Reconaissance
(2) Ratio of radius of curvature to bankfull width (R / Wagdevovveeioei e Level Il General prediction
(3) Ratio of pool slope to average water surface slope (8,/5) Levet Nl General prediction
{4) Ratio of poot siope to rifle slope { Sp/ S ). e Level It General prediction
(5) Ratio of near-bank maximum depth to bankfult mean depth { dnp / doig ) oo eevveeeeneee Level Il Detailed prediction
(6} Ratio of near-bank shear stress to bankfull shear stress ( T,/ T ). .o...... Leve! 1lI Detailed prediction
(T) Velocity profiles / Isovels / Valocity gradient..............cccceeeieenis e e Leve! IV Validation
[1 Fme Transverse and/or central bars-short andfor discontinuous............. ..... e reeeinans NBS = High / Very High
g ] (1) {Extensive deposifion (continuous, cross-channel)................c.oivierin e e NBS = Extreme
£ ,3 ;) Chute cutoffs, down-valley meander migration, converging flow....... ...NBS = Extreme
o i Radius of Bankfuli Near-Bank
2 Curvature | Width Wi,y | Ratio Rq/ Stress
{2 R. () M Wy nes) |
Near-Bank —
3 Pool Slope | Average Stress Dominant
{3) S, Stope S | Ratio S,/S] _(NBS) Near-Bank Stress
. Near-Bank
4 Pool Slape {Riffle Slope | Ratio S,/ Stress
{4) S; S Siif (NBS)
} Near-Bank Mean Near-Bank ' 5 X %
Max Depth | Depth dwy | Ratio dus/ | Stress o 5’ &
tns () (R) i {NBS) L5 P GQ4sS
& @ \\\ |Q_ H_'\Oxh' “ Vo 6
Near-Bank s Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) |MaxDepth Near-Bank | Stress 7, ( Depth dus | Average |Stress Tus(| Ratio 7y / Stress
dr (ff) ) Siope Snp [ 1/f?) (i) Siope 8 Ib#t?) Towr NBS
Near-Bank
7 Velocity Gradient (  / Stress
7} sec /i) {NBS})
i 2 Convertmu values to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method number
ratings M | @ | @ @ | ((5) l (6) 4]
Very Low N/A >300 @ <020 <040 | ITOH i < <080 i <060
Low N/A  § 221-300  0.20-040 ; 0.41-0.60 | 1.00-1.50 | 0.80~1.05 i 0.50—100
Moderate il 201-220  041-060 | 0.61-0.80 | 1.51-1.80 & 1.06—1.14 | 1.01—1.60
oo High | See | 181-200 061-080 ' 0.81-100 ﬁ' 250‘3 115-149 | 1.61-200
_ Very High () 150-160  081-100 ] 101-120 | 251-3.00  1.20-160 | 201-240
Extreme Above | <150 | »100 | >120 > 3.00 >160 | »2.40
Overall Near-Bank Stress (NBS) rating X
Copyright ® 2007 Wildland Hydrology A59



Magruder Branch-Degraded Reach Team 2

River Assessment and Monitoring: Impairéd Reach

Additional BEHI and NBS worksheets

9/25/2007

2™ Field Day

Sream: Y\ rmOER BA-,

Location: Y\ ATl Cb, y D

Station: S‘\Q a(.oa

RB

Observers: T8 2

Date: 7 } =5 /.57

Stream Type: L)

Valley Type:

8

"

G\ o
%0&?\ \&

Study Bank- Height / Bankfull Height ( C )

BEHI Score

(Fig. 8-1)

Study Bankfull
Bank &"\7? Height é~® (R)/(B) = O
Height () = A) () = (B) {C)
Root Depth / Study Bank Height ( E )
Root Study G
Depth \LO Bank N 5 {D)/{A)+ \C.;(.D {ferphals;
{f) = (D)] Height () = GY {E) ;
Weighted Root Density (G )
Density \D (F)x(E) = &LD i \ ;
as % = (F) (G) - 20
Bank Angle (H)
S e
mge | SNIR
as Degrees = 1} | P
Surface Protection (1)
Surface QLI
Protection 1 o
Bank Material Adjustment: i _
Boulders (Overall Low BEHI) Adjustment .
Cobble (Subtract 10 points i uniform medium to large cobble) Wi o
Gravel or Composite Matrix (Add 5-10 points dapending on Steatification Adjustment

percentage of bank material that is composed of sand)
Sand (Add 10 poinis)

Add 5-10 points, depending on
position of unstable layers in

Bank Sketch
12- O
1 e £
10 :
g o
g s -
g 7
7]
;E 6
= 5
Q T
£ 4
s 3t -
2. am 3 .
1 ;
4] L T v
0 1 2 3 4 5 6
Horizontal distance (ft)

Silt/Clay (no adjustment) relation to bankiull stage

Verylow| Low | Moderate| High | VeryHigh| Exteme . Adjective Rating |
. 1 ! > Rat e
5-95 | 10-195[ 20-20.5 [30-39.5)) 40-45 | 46-50 Total Score {3 | <2

»
-
ey

Surface
Protection () ~Z

w
Zk

B32
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Magruder Branch Degraded Reach Team 2

River Assessment and Momtormg Impalred Reach

9/25/2007

2™ Field Day

Fstln«

g Near-Bank Stress (NBS)

Stream Mﬁc,é*;awof& @)1

Location: /W g7, C8,

N

Stream Type:

X

Valley Type: 3

Station: th g_;} %J‘SO\ RQ;

Observers: T E«ﬁrhﬁl

thods for estimating Near-Bank Stress (NBS) -

Date: /=57 3

{1} Channel pattem, transverse bar or splrt channelicentral bar creating NBS........... Level I Reconaissance
{2) Ratio of radius of curvature to bankfull width { R I Wi ) iisccrnc v Leved Nl General prediction
(3} Ratio of poo! slope to average water surface slope (Sp/ 5 ).ccveeeeciiicneiie e Level 1l General prediction
(4) Ratio of poot slope to riffle stope { Sp/ S loovriiiiin e tevel I General prediction
{5} Ratio of near-bank maximum depth to bankfuli mean depth { doy / dpgr ) Level 1} Detailed prediction
(6) Ratio of near-bank shear stress to bankiull shear Stress { Toy/ Touy Joeverseererseeinieincs Level Il Detailed prediction
{7) Veiocity profiles / tsovels / Velocity gradienit. ... Level IV Validation
1Pfu ) l"Trans.\;'erse andfor central bars-short andfor discontinUous............. v vvvevivaeiinnnn, NBS = High / Very High
1 2 (1) |Extensive deposition {coNtNUOLS, CrOSS-ChANNEIY.....coceiiiiiee e eirs e e s ees e NBS = Extreme
— Chute cutoffs, down-valley meander migration, converging flow. ............ccoociivee i, NBS = Extreme
"':: g Radius of Bankfull Near-Bank
Ve 2 Curvature | Width Wy, | Ratio R,/ Stress
R I Y Wes | (NBS)
i 5.'1 Near-Bank S
e Poo! Slope | Average Stress Dominant
szl @) S, Stope S | Ratio 5,/5| (NBS) Near-Bank Stress
Near-Bank
Pool Slope |Riffle Stope | Ratio S,/ | Stress
Sp Sir Srir (NBS}
Near-Bank Mean Near-Bank
Max Depth | Depth dyy | Ratio du/ |  Stress
dnp () (ft) i (NBS
é iq l :‘l '__ k-
ol Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth Near-Bank | Siress 1,y ( Depth dys | Average Stress Ty { | Ratio 1,/ Stress
dop () | Stope Spp | 1i®) () Slope S b/t ) Tt NBS
Near-Bank
Velocity Gradient ( ft / Stress
sec/ft) {NBS) j
' Converting vaiues foa Near—Bank Stress (NBS) rating
Near—Bank Stress {(NBS) Method number
ratings n | @ (3 @) (3] (6) (4]
Very Low N/A > 3.00 < 0.20 < 0.40 <1.00 < (.80 < 0.50
Low N/A | 221-300 ! 020-0.40 ; 0.41-0.60 £ 1.00-1.50) 0.80-1.05 | 0.50-1.00
E 1
Moderate N/A . 201-220 1 041-060 5 0.61-080 ; 1.51-180: 106-1.14 : 1.01-160
Hiﬂh See ; 1.81-200 | 0.61-0.80 : 0.81-1.00 i 1.81-280 ¢ 115-1.19 ; 1.61 -2.00
Very High M . { 251-300: 1.20-1.60 | 201-240
ememenrn B BT ] =5 L 2 P ..
Extreme Above <150 ¢ >100 | »1.20 > 3.00 >160 {  »>240
Overall Near-Bank Stress (NBS) rating ' :
Copyright © 2007 Wildiand Hydrology B31
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

2" Field Day

Additional BEHI and NBS worksheets Q\%—P %Qﬂ\’— prQ‘\Q'

9/25/2007

Stream: e Location: |
Statior: VL. \ 1 B I Observers: TED.QY\ cD
Date: & 5~C1  sream Type: C Ly Valley Type: '
‘ BEHI Score
Study Bank Height / Bankfull Height (C )  {Fig. B-1)
Study Bankiuli s
Bank ]8 Height | <. (A)/(B)= O\ | | Rty
| Height () - G f = (8) ©h
‘ Root Depth / Study Bank Height ( E )
Root Study e
bty | & e (VR | ovd | 5
(i) = (D){ Height ) - : (3] |8
' We:ghted Root Density (G )
) Root ) i e
’. BER e, WERTE
Density | | (F)x(E) = A5
as % = 6 (F) ‘Q}(G) B et L

Bank Angle (H)

Bank % 5

Angle It % -

as Degrees = i1 %
Surface Protection (1)
Surface

Protection l 5

b % = ff

Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Materiai
Boulders (Overall Low BEH) Adjustment ‘- (L\)
Cobble (Subtract 10 paints if uniform medium to large cobhle) !!-r N )
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 T
d (Add 10 poi position of unstable layers in VR T
S;:‘ICI(ay tno a:;’::t?wm) relation to bankfull stage T )
VeryLow| Low | Moderate | High | VeryHigh{ Extreme Adjective Rating
b 9} and DI e
595 ] 10-19. 5 | 20- 28. {l’ 30- 3957, 40-45 [ 26-s50 Total Score | t-to-
\ Bank Sketch .~
12 p—p : v Root
10 {
£ 9 Bank
% eI j : } ] Angle
§ 8 - A M
7 —~ REANEE
- : s
. g8
o f
> 39— &
2 Start
L " of
0 Bank
0 1 2 3 4 5 6
Horizontal distance ()
B30 Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach
Near-Bank Stress

9/25/2007

2" Field Day

Worksheet B-15. Various field methods of estimating Near-Bank Stress (NBS) risk

ratlngs to calcufate eros:on rate.

;Esttmaung Near-lank Stress ( NBS)

Stream: /V\AC.G'IM '0

Location: R\kxﬁ'\e 5(“':."".‘} E){:lﬂ\\., ‘;%J\ !

e

Station: ST L\ - Stream Type: Valley Type:
Observers: 'J"F..' Date;
=y Methods for estimating Near-Bank Stress (NBS) (NBS) _
(1) Channel pattern, transverse bar or split channel/centrai bar creating NBS... Level | Reconaissance
{2) Ratio of radius of curvature t0 bankfull WIBth { R, F Wi )eeoeeoreeerie e siesee e Level Il General prediction
(3) Ratio of pool slope Lo average water surface slope (Sp/5 ). Level It General prediction
{4} Ratio of pool slope to riffle slope { S5/ Sprdrvieve i Level H General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { Ay / Gpwr oo vvereeearnnenn. Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T/ Ty )-..o... Level Il Detailed prediction
)] Velocity prurresnsovels f Velocity gradient... Level IV Validation
- ITransverse andlor central bars shorl andfor discontinuous... NBS = High / Very High
g {1) |Extensive deposition (continuous, crass-channel).............oienes.. ....NBS = Extreme
3 - Chute cutoffs, down-vailey meander migration, converging flow NBS = Exireme
% it Radius of | Bankfull Near-Bank
o Al 2) Curvalure | Width Wy [ R2%0 Re/ | Spess
o 6 R {f) (i) Whr (NBS
S Near-Bank
o Pool Slope | Average Stress Dominant
E | &) s, Slope S | Ratio S,/S|  (NBS) Near-Bank Stress
. Near-Bank
Pool Slope |Riffle Slope | Ratio S,/ | Swess
S, _Sur_ Syt (NBS) _|
Near-Bank Mean Near-Bank
Max Depth | Depthdyy | Ratfo dun/ | Swess
thy (ft) {ft} oy (NBS)
(Y ERSSTE N s
! Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth | Near-Bank | Sress 1w, | Depth dur | Average |Stress tow (| Ratio t/ | syess
Oon (f) | Slope Srp | Ib/i*) 1) Slope S Ib/? ) Towg (NBS)
Near-Bank
Velocity Gradient { fi / Stress
sec/ft) (NBS)
iy __.Converting valles to a Near-Bank Stress i‘NBS’i rating
I\Iear-Bank Stress (NBS) ___Method number
ratings (] [£] @ | ® | & | o
Very Low N/A > 3.00 <0.40 i..<080 i <050
Low Lo NA s 221-3.00 ¢ 0. 0,41 - 0.60 0 - N80 ~ 1.0:,0"_3___9‘.50— 1.00
. Moderate NiA 1201 200 ¢ 041-060 061-0.80 | 151180 | 106114 | 1.01-1.60
oo High ] See 31 - 2 61080 ! 0.81-1.00 ; 181-250
___VeryHigh m 1.50-1.80 ° o, 81-1 ou 11.01-1.20 } 251-3.00 .
Extreme Above <1.50 100 ;120 > 3.00
Overall Near-Bank Stress {NBS) rating

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 2 . 9/25/2007

River Assessment and Monitoring: Impaired Reach _ 2™ Field Day
Additional BEHI and NBS worksheets '

Sream: Myecgenpe. B, Location: YWAOATEH C& , MDD

| Station: %_lQ @a\—\ RB Observers: Tl AW~ 2.

Date: ¢)25/27 Stream Type: C-Y- Valley Type: B
\ ) _ BEHi Score
POG Study Bank Heightl Bankfull Height (C )" (Fig. B-1)
: Study Bankfull | T
Qj}ﬁ\ e st | 48 Height 5.’\ wied | D |
O Heightm -l (A} () = B TG
p Root Depth / Study Bank Height (E)
Root ' Study — | - ==
Depth \f.‘ Bank .‘—‘ -8 ( D ) ! (A) | ‘\L‘ \‘:
{f) = (D) Height 1 - (A)- B
Weighted Root Density (G )
Root
Density \5 (F)x(E) =&-\ ! l\'\‘\
as % = {F) (GHy. .
Bank Angle (H)
. Bank
: Angle 6 TS wi:
6 @}( as Degrees = _' ()] | 5

Surface Protection (1)

> 'f
)(5 urface ‘ e
%\ﬂ\ P?otgction 5(” | \D !

as %

]

Bank Material Adjustment: | Y
Bedrock (Overall Very Low BEHI) Bank Material ~ . _ " oy
Boulders (Overall Low BEHI) Adjustment . - O i {
Cobble (Subtract 10 points # uniform medium to large cobble} L[ iy | 8
Gravel or Compaosite Matrix (Adi 5~10 points depending on Stratification Adjustment !
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unsiable layers in
Silt/Clay (no adjustment) eigtion fo benkdull stage
Verylow| Low | Moderate| High | Very ng;f Extreme i Adjective Rating | - N ?—" \‘
e — — > and LY \_.\\%\(\
5-95 | 10-195| 20-205 | 30-30.5{7 40-45 ) 46-50 Total Score ;=1\
e = :
Bank Sketch [
12 T 3 1 ot
H A Nj [Depih
I ! - : } o)
£
£ 9 = = 3 Bank
- S 554, Angle
g e ] 53 3N
2 s L Bankiun ______________ 3 } s
o g%
R g
£ i 5
€ i Ag
s 3 =
2 Start
T - T — ™ of
0 y Bank
0 1 2 3 4 5 6
Horizontal distance (ft)
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Magruder Branch Degraded Re‘gg Team 2

9/25/2007

River Assessment and Monltormg Impaired Reach

2" Field Day

a0 Estlmating Near-BanK Stress (NBS)
Stream: W) AcGviapéd Location: o T, Cor VO
Station: (E;,YQ M {I'?g) Stream Type: &4 Valley Type: &
Observers TE;&, vv\ ?. : Date: 9/2.5/57
. G . Methods for estimating Near-Bank Stress (NBS) 3 LT eI
(1)} Channel pattern, transverse bar or split channel/central bar creating NBS... . Level | Reconaissance
{(2) Ratio of radius of curvature to bankfull width (R / Wi )i ceersseaieecsanes Level i General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S )i oveineineseiieiennnnicnens Level 1l General prediction
{4) Ratio of pool slope to fiffle slope ( Sp/ Spfd..e. e ververrisiiniiniiirire s Level il General prediction
{5) Ratic of near-bank maximum depth to bankfull mean depth ( dpp/ dgkr oreveereeeeiinnninne. Level IH Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T,/ Tog ) Levet It Detailed prediction
(7} Velocity profiles / Isovels / Velocity gradient,...........ccvieeciiniiininiineissnessrsinnes Level IV Validation
= Transverse andfor central bars-short andfor diSCONtNUOUS. ............ vcrerirereeerasnosa. NBS = High / Very High
fres g’ s (1) |Extensive deposition (continuous, cross-Channel)...........ccvveeieesveeviveiiooese s eressessenies NBS = Extreme
BRA 0 Chute cutoffs, down-valley meander migration, converging flow..............co.oveecueveeeeranronn, NBS = Extreme
i Radius of Bankfult Near-Bank
o Al @ Curvature | Width Wy, | Ratio R./ Stress
o R {ft} {f) Wi (NES) .
Zé.\ : Near-Bank S
gt Pool Siope | Average Stress Dominant
g @ s, Stope S |Ratio S,/5] _(NBS) Near—Bank Stress
) Near-Bank
4)  Pool Slope |Riffle Slope | Ratio 5,/ |  Siress
¢ Sp Sy Sg _(NBS)
Near-Bank Mean ‘Near-Bank
Max Depth { Depth d,, | Ratio dy,/
A1 G (1) (1)
Bankfull
Near-Bank | | Shear Mean Shear Near-Bank
Max DEPth Near-Bank Stress Tnb ( Depth dbkr Average Stress Ttikf ( Ratio Tnhi Stress
dnp () | Slope Spp | 1b/i?) £if) Slope S Ib/ft* ) T (NBS
Near-Bank
Velocity Gradient (ft/ Stress
sec/ft) [NBS)
2 _Converting values to a Near-Bank Stress (NBS) rating Sl
Near-Bank Stress {NBS) Method number
ratings (1) 2 | @3 (0] G | ® | ™
Very Low N/A >300 ! <020 <0.40 <1.00 <080 <050
Low _ N/A 2.21-3.00 { 0.20-040 : 0.41-060 | 1.00-1,50 | 0.80-1.05 | 0.50—1.00
Moderate N/A 201-220 : 041060 | 0.61-0.80 | 1.51-1.80 | 1.06-1.14 , 1.01-1.60
High See [ 181-200 ; 061-0.80 ;| 0.81-1.00 £1.81-250™h 1.15-1.19 | 1.61-2.00
VeryHigh | | 150-180 ' 081-100 | 1.01-120 % 251-300 { 120-160 ! 201240
Extreme Above | <150 ! »100 :  »120 ¢ >300 >1.80 | >240
Overall Near-Bank Stress (NBS) rating SR (1111132

Copyright ©@ 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

Additional BEHI and NBS worksheets

9/25/2007

3" Field Day

Stream: fV\Ac-G-y?.v\ 0ft Bnr. Location: P pavTE O, D
Station: ‘3\—\ i % Observers: T4 M2
Date: 2 ) 25/o7 Stream Type: ~L¥ Valley Type: ¢

Gravel or Composite Matrix (Add 5-10 points depending on
percentage of bank material that is composed of sand}

Add 5-10 points, d

Srratification Adjustment

WS BYE VD BEHI Score
Study Bank Height / Bankfull Height (C}  (Fig. C-1)
3\ Study | ~ - Bankfull _ "
&:‘ﬁ Bank &\8 Height l. (D (A}/{B) \ \‘8 7{'6 L
R LHeight m - (&Y ) = (B) ©f
A ‘N Root Depth / Study Bank Height ( E )
- Root 1 Study .
29| peptn | [0 | Bank | DR CIUTSE RS W | B
NS () = {D)| Height g =] _ A - E)il
' Weighted Root Density ( G )
Root . 1 g
pensity | 20 ExE4NY IS
as % = 3 {F) ) ﬂ S
Bank Angle (H)
1A Bank |, B D
133 Angle ‘33 '_\D
1Z=, | _.as Degrees = ML
Surface Protection (1) '
Surface P AT B ¢
Protection c; 3 \D
as% = (E).. "
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEH) Bank Material
Boulders {Overall Low BEHI) Adjustment O
Cobble (Suhtract 10 points if uniform medium to large cobble) I LI

epending on

fasolat

Sand (Add 10 points) posisiun of unstable tayers in ! N
Silt/Clay {no adjustment) refation to bankfull stage i O ¥
VeryLow| Low | Moderate | High | very Higgi Extreme Adjective Rating ||
[ o S > and
5-95 | 10-19.5] 20295 [ 30~395 40-45 | 46-50 Total Score
< _ -
Bank Sketch
12 - 5 Roct
H 2 Depth
n ; ; :
= - : an
"t : : — Angle
A e ). i
B 7 5 =
N o5 - =
. VECAT '3 g2
] g (] E
£ 4 VAl — 58
L 3 ya b v E
> "
2 i S L
1 ik * y.| 'I"Z_.;t 1:fn
N th Roet Bank
0 1 2 3 4 5
Horizontat distance {ft)

C30
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Magruder Branch Degraded Reach .<JJeam 2 ‘ 9/25/2007

River Assessment and Monitoring: Impaired Reach o 3" Field Day
Near-Bank Stress '

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

.\. —
AAONVNEVAR NS o

, \ Esttmatmg Near-Bank Stress (NBS)
Stream: Location:
Station: Stream Type: Valley Type:
Observeg: Date:
LR LY _ Methods for estimating Near-Bank Stress (NBS)
{1} Channel pattern, transvarse bar or split channeifcentral bar creating NBS... Level | - Reconaissance
(2) Ratio of radius of curvature to bankfull Width { Ry / W Joveeeveveersvceveresossoveessenneneeannend Lovel I General prediction
(3) Ratio of pool slope Lo average water surface slope {5575 e Levei il General prediction
(4) Ratio of poot slope to riffle slope { Sp/ Sgr)eeevvveieesonereeec e | LEVEL General prediction
{5) Ratio of near-bank maximum depth to bankfull mean depth ({ dn / dy ).... Level il Detailed prediction
(6} Ratio of near-bank shear stress to bankfull shear Sess ( Ty, Tug Jeereoneeeeeeverersivrennens Level 11 Detafied prediction
(n Velocizy profiles / isovels / Velocity gradient. .. Level IV Validation
- g’ Transverse andlor central bars-short and/or diSCONENUOUS. ......cceee ceeveeenrineeeeereres NBS = High / Very High
g 7 {1} |Extensive deposition {continuous, crass-channel)............oeccverieninenann.s weievrrennnNBS = Extreme
_'5 Chute cutoffs, down-valiey meander migration, converging flow NBS = Extrermne
TOEL Radius of Bankfuli Near-Bank
ERY 2) Curvature | Width Wy | Ratio Re/ Stress
B R | w Wy | _BS)
..—... Near-Bank
o Pool Slope | Average Stress Dominant
3 o ® Sy Slope S | Rativ S,/3{ (NBS) Near-Bank Stress
) Near-Bank
4 Pool Slope |Riffle Slope | Ratio S,/ |  Swess
@ S Su S (NBS
Near-Bank Mean Near-Bank )
. Max Depth | Depthd,y | Ratio 4w/ | Stress
B | dwim () - NES)
sl 1O oD e
Near-Bank ~ Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth | Near-Bank | Stress 1, { Depih Gug | Average |Stress twg | Ratio 1,/ Stress
dan () Slope Spy bt ) (fi) Slope S bt ) Tht (NBS)
Neat-Bank
Velocity Gradient { ft / Stress
sec/ft) NBS
) 05 e . .Converting values to a Near-Bank Stress (NBS) rating
Near-Bank S!ress (NBS) Method number
._‘ ratings )] ~ {2 ! @) I 4 & & | @
o) Very Low NTA 2300 ;i <020 : <DAO <100 i <0B0 i <050
X . Low N/A 221-300 | 0.20-040 : 041-0.60 : 1.00-1.50 | 0.80~105 : 0.50- 1,00
l(D wle, 1o Moderate N/A 201-220 | 041-060  0.61-0.80 ; 1.51-1.80 : 1.06-1.14 . 1.0 - 160
. High See 181-200 | 061-080 ; 081-1.00 (1,87 -250\ 115-1.19 | 1.61-2.00
VeryHigh | M 150-180; 081-1 1.01-120 | 251-300 | 1.20-160 : &01-240
Extreme Aoove {150 | 5100 ! 2120 | 2300 . 160 | 5240
Overall Near-Bank Stress (NBS) rating IR
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

Additional BEHI and NBS worksheets

9/25/2007

3" Field Day

Stream: PMAcERaVER fap

Location: VWOVTELEAO  NAND

percentage of bank material that is cormposed of sand)

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

Station: %Q M’,\ - CS% L‘f) Observers: T EHv—~T
Date: 9’/5_2/0'7 Stream Type: &y valiey Type: 8
. BEHI Score
Study Bank Height / Bankfull Height (C)  {Fig. ¢-1)
Study Bankfull = (| oy
Bank 5.% Height \9 (A)/(8B)= \:—‘ )
| Height 1) = A (= (B) (]| R
‘ Root Depth / Study Bank Height (E )
Root Study A =
pepth | R Bak | 2.5 CIIESE A AR
() = (D)] Height &) ~ (A) (E)
Weighted Root Density (G )
Root Colh
Density (Fyx(E) of |, D
as%= 5 (F) a(G)
, Bank Angle (H)
Bank AN
Angle : 3 %
as Degrees = SS(H) : % k
Surface Protection (1) =
Surface S
Protection 6 lD
as% = )] |
Bank Material Adjustment: I
Bedrock {Overall Very Low BEHI) m Bank Material .
Boulders (Overall Low BEHI) Adjustment ().
Cobble {Subtract 10 points if uniform medium to large cobble) l ol FCONENE:
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment - |

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

VeryLow| Low | Moderate | High | VeryHigh| Extreme . Adjective Rating }:
i J— > > and
5-95 | 10-195] 20-29.5 [ 30-39%| 40-25 [ a6-50 Total Score
Bank Sketch

12 i i i

n : i —

10 o :
E o Co
§ 83 - -
5 f— ?
; 5 FR ...M?m.. E g
® ST v S —
B 58
> 37 Y = >

2 . Start

1T E S T of

0 I U Bank

o 1 2 3 4 5
Horizontal distance (ft}

C32
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitering: Impa;red Reach

9/25/2007

3" Field Day

- R Estimating Near-Barik Stress (NBS ) ¢
Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:
Tl " Methods for pstimatmg fNear-Bank Stress (NBS) T IR E
(1) Channel pattem, transverse bar or spiit channel/central bar creating NBS.. Level | Reconaissance
{2) Ratio of radius of curvature to bankfull width { R, / Wi deeoreerivvioniiiiieiieiiieiieiinseneeaennd - Level General prediction
(3) Ratio of pool slope to average water surface Slope { Sp/ S hecveveovincenccneniccnnee Level i General prediction
(4) Ratio of pool stope to 1iffle Slope (Sp/ Spir )uevrmrieeiee e e Level I Generat prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dng £ Dikp )eveeeeeereniviennennnn. Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( T/ T bove Level Ui Detailed prediction
{7} Velocity profiles / I1sovels / VeloCity gradient..........coecevicvceeeniciineece e ceeeriaeine Level IV Validation
= Transverse andfor central bars-short andfor diSCONUNUOUS. ............ vieverrevsvenesrene.s NBS = High / Very High
g : (1) Extensive deposition {continuous, cross-chamnel)............c.oooiiccivne e NBS = Extreme
y 3 I Chute cutoffs, down-valley meander migration, converging oW, ..o NBS = Extreme
"'?‘: Radius of Bankfull Near-Bank
i Curvature | Width Wy | Ratic R/ | Stress
_ R () () Wy NBS
: =- ; : Near-Bank -
= q Pool Slope | Average : Stress Dominant
: % - @) Sp Slope 5 | Ratio S,/ 5 (NBS) Near-Bank Stress
1 i ' -
. Near-Bank
L g) | Poot Slope |Riffle Slope | Ratio Sp/ | Swess
g @ Sp Suir ~ Sar {NBS)
. Near-Bank Mean Near-Bank
. 221, 5 Max Depth | Depth dyy | Ratio dpy / Stress
B B N dw | B |
B NearBank Bankfull
3 d Near-Bank L Mean Sl . Near-Bank
I (6} Max Depth Near-Bank | Stress Tap ( Depth dyy Average Stress e ( | Ratio 1,/ Stress
dop () | Slope Spn | 10if?) {f) Slope S b/t ) ot
Near-Bank
m Velocity Gradient ( ft/ Stress
sec/ft} {NBS
_Converting valies to a Near-Bank Siress (NBS) rating -
Near— Bank Stress (NBS) Method number
ratings m_1 @ | & | @ &) | @ | ™
Very Low NIA 3 >300 ¢ <020 i <040 1 <100 ! <080 | <050
e low N/A 5 221-300: 0.20- 0.40  0.41-060 | 1.00-1.50 ; 0.80-1.05 | _0.50-1.00 |
Moderate | N/A 2.01-2.20 | 0.41-060 | 0.61-0.80 | 1.51-1.80 | 1.06-1.14 | 1.01-1.60
__High See | 181-200; um-ozzmoi 081-1.00 ' 1.81-250 | ‘
mewwyﬂeﬂmﬂigh o n % 1.50-1.80 ;| 0.81-1.00 ; 1.01-1.20 | 2.51-3.00 ;
Extreme Above | (<150 100 1 »120 i 300 ¢
Overall Near-Bank Stress (NBS) rating

Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: mpaired Reach

Additional BEH] and NBS worksheets

9/25/2007

3" Field Day

Stream: M\ p elS2MOER. Location: WABINTE, €0, val)
Station: Sm 55'(0@ \.a Observers: T & frv 2
Date: G )2 =)o3 Stream Type: C . Valley Type: B
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. C-1)
Study 20 Bankfull \Q\ = , \ = .
Bank Height . {A)Y/(B) A . e
Height (1) - () w=l o)l (] | I
Root Depth / Study Bank Height (E )
Root Study
pepth | L Bank | 5, (07 (A4 VA =3
(f) = (D) Height ) - (A (E) ==
Weighted Root Density (G )
Root RRLT WIRSE |
pensity { (> | (rxie) RO R =
2s % = (F) ]| Bea e
Bank Angle (H)
T T
Angle ¥
as Deggrees 5 S‘:-?H) 3“5
Surface Protection (i)
Surface S
Protection %‘5 R
as% = (I \‘a ]
Bank Material Adjustment: |

Bedrock (Overall Very Low BEHi)
Boujders (Overall Low BEHI)

Cobble {Subtract 10 points i uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 poinis depending on
percentage of bank material that is composed of sand)

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

Bank Material ol
Adjustment ..

pasition of unstable

Stratification Adjustment
Add 5~10 points, depending on

layers in

refation to bankfuli stage

Verylow| Low | Moderate| High | Very ng>l Extreme
i

Adjective Rating

> and \(W
5-95 (] 10- 1Wo zsslao 395| a0—-45 | 46-50 Total Score =
Bank Sketch f
e | To) eRvasTely
1 : : :
e e e e | I SN
g 91— R : :
g 8 : : i
= 7 ] B = "",":?
= — B R
| 5 : i 1
2 1 i
S 34—
2 32 :
1 - : :
0 :
1 2 3 4 3 6
Horizontal distance (ft)
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Magruder Branch Degraded Reach Team 2

o

River Assessment and Monstorlng Impaired Reach

9/25/2007

3" Field Day

sl . ‘Estimating Near-Bank Stress (UBSY . s el
Stream: Location:
Station: Stream Type: Vailey Type:
Observers: Date:
RN . Methods for estnnatmg Near-Bank Stress (NBS} X
{1} Channel patter, transverse bar or split channelfcentral bar creating NBS.., | evel ! Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R/ Wiy Jeeeviveen v iessitoe e aesees Level I} General prediction
{3} Ratio of pool slope to average water surface slope (Sp/ S ) ..o e s tevel H General prediction
{4) Ratio of pool slope 1o riffle SIope { Sp/ S )evervriinricceinic e Level 11 General prediction
(S} Ratio of near-bank maximum depth to bankiull mean depth ( dop/ dpyr)eecerereennreecarenn, Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Ty, / Tyy Jerioisevoreeconene s Level Il Detailed prediction
{7} Velocity profiles / 1sovels / Velocity gradient.., T Level IV Validation
= Transverse and/or central bars-short, and/or diSCONtNUOUS. ...vvvvieere veesorsssenn NBS = High / Very High
- 8.1 (1) |Extensive deposition {continuous, Cross-channel).........cooooc e NBS = Extreme
i ﬂ =i Chute cutoffs, down-valley meander migration, comverging fIow. ... ...........ccooceeuerveivnen... NBS = Extreme
T8 Radius of Bankfull Near-Bank
S )Curvature Width Wy | Ratie Re/ | Stress
S (,) R, {ft) (/) Wik NBS
wly O [ 1.0 [Exdene
& : Near-Bank
. 3 Pool Slope | Average Stress Dominant
' % - @ 5, Slope S | Ratio S,/ S|  (NBS) Near-Bank Stress
Ta ene
. E Near-Bank
A a Pool Slape |Riffle Slope | Ratio S;! |  Stress
i “ S, St " Sy (NBS)
HE Near-Bank Mean Near-Bank
. Max Depth | Depth dy | Ratio dy ! | Siress
G [ awen | O nes) |
Near-Bank Bankfull
Near-Bank Shear Mean Shear ) Near-Bank
() Max Depth Near-Bank | Stress 1., ( Depth dyy | Average Stress Ty (| Ratio 1,/ Stress
oo (ft} | Slope Sep | 1b/A?) ) Slope S I/ ) Toks (NBS)
Near-Bank
0 Velocity Gradient ( ft / Stress
sec/ft) (NBS) J
Converting valiies to 5 Near-Bank Stress (NBS) rating = : 5
Near—Bank Stress (NBS) Method number
ratings m_ 1 @ | & [ @ T & [ @ | @
Very Low NiA L2300 | <020 : <040 ! <100 | <080 i <050
Low NIA 1 221-300 7 0.20-040 @ 041~ 0.60 | 1.00-~150 ; 0.80-1.05 ; 0.50-1.00
Moderate N/A  : 201-220 ' 041-060 | 0.61-0.80 ; 1.5 -1.80 | 1.06-1.14 ! 101-1.60
High See | 1.81-2.00 | 0.61-080 ] 0.81-1.00 : 1.81-250 115-119; 1.61-2.00
. VeryHigh m o 180- 180 ¢ | 081 100 | 1.01-120 | 257 -300 | 1.20-160 ;M 1 ~ 2.40
Extreme Above | <150 > 1.00 >120 i >3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating
Copyright © 2007 Wildland Hydrology C31
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach / 3" Field Day
Additional BEHI and NBS worksheets (). DOV%Q + 4D
Stream: MpcGampea Ba, Location: YV\ n’?ﬁo\MQ( mﬁk
Station: SJYC‘\ (.1—1“_]5 Rb Observers:  Tlefan 2o
Date: 9 1?—5/01 Stream Type: C}+ Valley Type: &
MNRASUO WS lowe s MOk, BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. C-1)
Study | Bankfull S
Bank | 2 | Height | AN (n) /8y RS
Height () = (A) = A (B) (9] | R R |
Root Depth / Study Bank Height (E ) [
Root Study Fe
Depth 3 Bank 1D (D} {A)= N R |
{ft) = (D) Height m - (A) _ (E)
Weighted Root Density (G )
Root g B |
Density : (F)x(E) o | T
ol D ®) @i
% Bank Angte (H)
e | 13
SO as Deggrees = qt)ﬂ'l) L 7]"% )
Surface Protection (I)
Protection 16 : e
as% = (M - A
Bank Material Adjustmenit: 1

Bedrock (Overall Very Low BEHI) ::> Bank Matenial
Boulders (Overall Low BEHI} . Adjustment " O A | ( W
Cobble (Subtract 10 points if uniform medium to large eobble) A3 -

Gravel or Composite Matrix {Add 5-10 points depending on Suatification Adjustment
percentage of bank material thal is composed of sand) Add 5-10 points, depending on
Sand {Add 10 points) position of unstable iayers in

SiltClay (o adjustment) relation to bankful stage

and
Total Score

veryLowlLow l|qugrq_t_g_.l___ High I\Iery Hi h| Extreme > Adjective Rating | - VQ(\S
| h\%\\

5-95 ] 10-19.5| 20-29.5] 30-39.5 | W0~ 45 Y 46-%50

Bank Sketch
12 : T T
1 v P S .
10— j : :
E o - ~ :
g @ y
5 7 e 3
£ 6 : : T
w5 6 ;
[1] b - % +
= 4 o z i H
2 3 o WO
2 i ]
B iy ; Sor
1 3 8 hY
4] t +
0 1 2 3 4 5
Horizontal distance (ff)
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monltormg fmpaired Reach 3" Field Day
' & _Estimating Near-Bank Stress (NBS ) ' i '
Stream: Location:
Station: Stream Type: Valley Type:
Observers: ' Date:
o enpie e - Methods for estimating Near-Barik Stress {NBS) - S
(_1) Channel pattern, transverse bar or spiit channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width (R, / Wyg )....... Level Il General prediction
(3) Ratio of pool slope to average water surface slope { Sp/ S ).....oocnvivareurssceee s Level I} General prediction
{4) Ratio of poot slope to riffle SI0pe { Sp/ Spr ).vevevriiie i st e Level 1l General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dng / Gagr ) eeeerveoreeeerenes Level I Detailed prediction:
{6) Ratio of near-bank shear stress to bankfull shear stress (Tug/ Tow )ovevererrererereemesnnn . Level HI Detailed prediction
{7) Velocity profiles / Isovels / Velacity gradient Level IV Validation
=N Transverse and/or CeNiral DArs-shor and/or QISCOMTNUOUS. v i NBS = High / Very High
1y (1) |Extensive deposition (CONtiNUOUS, CroSS-ChANNEN.............oveeeeeeeeeeerereoooesoooos o NBS = Extreme
3 [ Chute cutoffs, down-valley meander migration, converging flow........ccooviiivcivmnnnnincn .y, NBS = Extreme
o Radius of | Bankfull I Near-Bank
: @ Curvature | Width Wy, | Ratio Ro/ | stress
S Re (1) {fe) Wit
S D 1O [Eaxele
e ' Near-Bank
- 3 Pool Slope | Average Stress Dominant
B &) S, Slope S | Ratio 5,/5]  (NBS) Near-Bank Stress
'-: i . Near-Bank
1 (4 |[Fooi Stope |Rifle Stope | Ratio Sp/ | Stress
@ S Su Su (NBS)
5 . !
It Near-Bank Mean Near-Bank
5 Max Depth | Depth dyy | Ratio dyw/ | Stress
® | aw® (R Oug (NBS)
Near-Bank Bankiul
Near-Bank Shear Mean S ) Near-Bank
(6) [MaxDepth Near-Bank | Stress 1, ( Depthdyy | Average |Stress T (| Ratio T/ | gyess
dop () | Slope Spp | ibift?) W | Slopes /i’ ) Tkt (NBS)
: 2: Near-Bank
. o Velocity Gradient ( ft/ Stress
B sec/ft) {NBS) .
.- J
"Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method humber
ratings (1) (2) @) “ l (5) ® | o
. Very Low NIAR 0 »300 <020 <040 <100 | <080 | <050
Low NiA..1.221-300 | 0.20-0.40 | 0.47-060( 100-1.50 | 0.80- 1.08 g 0.50 - 1.00
Moderate NIA | 201-220 | 041-060 | 0.61-080 | 1.51 -180 1 106-1.14 | 101-160
High See | 1.81-200 ' 061-080 ; 0.81-1.00 i 1.81-250 @ 115-1.19 ! 5 1.61-2.00
e ; ; ;
Very High M | 150-1.80 : 0.81-100 | 101-1.20 | 2.61-3.00 | [ 201-240
Extreme Above | éﬂfsﬁ ;0 >100 i »>120 : 300 ; > 2.40
Overall Near-Bank Stress (NBS) rating
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Magruder Branch Degraded Reach Te_am 2

River Assessment and Monitoring: Reference Reach ~ 1* Field Day
Additional BEHI and NBS worksheets
Stream: m&g\j ue e Location: QQ&QX‘\ =l
Station: %@ \Dle- 12\ Py Observers: ‘Te,(_)m =
Date: q'&S‘Q—‘ Stream Type:C,\-} Valley Type: %’
BEHI Score

Study Bank Height / Bankfull Height (C )

(Fig. A-9)

Study

Bank Material Adjustment: |
Bedrock (Cverall Very Low BEHI}

Boulders {Overall Low BEHI) Z>

Adjustment

Bank Material

Cobbile (Subtract 10 points if uniforrn medium {o large cobble)
Gravel or Composite Matrix (Add 5-10 points dapending on

Stratification Adjustment

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

percentage of bank material that is composed of sand)

Sand (Add 10 poinis)
SHt/Clay (no adjustment)

I : Bankfull =
Bank  fco | H:ig;t 220 (A)/(BY= 1LOD AR
| Height m = (A) w= LS (B 2] | IS
Root Depth / Study Bank Height ( E )
Root Study N L
Depth N Bank (DY/(AYH
(fty= (D} Heigh': M= (A)} (E) 35
Weighted Root Density ( G )
o5t : e
pensity | DO (Fry=(e) {10 G
as % = 3] @l
Bank Angle (H)
Bank K :
Angle \60 \ D I
as Degress = {H}) W
Surface Protection (1)
Surface T T |
Protection &D —-}
as% = 1] | SR
ey

9/25/2007

o

VoryLow| Low | Moderate | High | VeryHigh| Extreme > Adjective Rating }
5-95 | 10-195] 20-205130-39.5}, 40-45 | 46-50 Total Score

Bank Sketch

12— .

1 : ;

10 ; 1
E 9
g 2 g 1
! :
= 6
5 . :
> 3 . E

2 : f

P s S s e s e

0 ; . v

0 1 2 3 4 5 6

Horizontal distance (ft)

Hh 3\r\
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitonng Reference Reach

9/25/2007

1% Field Day

" Estimating Near-Bank Stress ( NBS )

Stream: Location:
Station: Stream Type: Valley Type:

Observers:

_ Methods for estimating Near-Bank Stress {NBS)

Date:

{1} Channel pattern, transverse bar or split channel/central bar creating NBS... Leve! | Reconaissance
{2) Ratio of radius of curvature to banddult width { Ro / Wy b, Level I General prediction
{3) Ratio of pool slope to average water surface slope (Sp/ S )...oo e Level It General prediction
(4) Ratio of pool slope to riffle slope ( Sp/ St ).-.vvoeeveiieie e Level I General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dnb/ A deveeoeeierener i Level Ml Detailed prediction
{6) Ratlo of near-bank shear slress to bankfull shear siress T/ Taw ). Level 1l Detziled prediction
(7} Velocity profiles / isovels / Velacity gradient..................cooecvvveinrnincreiciee e Level IV Validation
—— Transverse and/or central bars-short and/or discontinuous........... eveeveveeeveeinnnn, NBS = High / Very High
[ (1) |Extensive deposition (continuous, Cross-channet).............c.cccoeevesir v ieevieiessesee e e, NBS = Extreme
3 Tn Chute cutoffs, down-valley meander migration, converging flow...................coocevveeeerenn.. NBS = Extreme
Pt Radius of | Bankfull Near-Bank
A 2 Curvature | Width W, | Ratio R/ Stress
. ( ) R. (M) It Wik (N_B__S_)__
= Near-Bank _
il 3 Poot Siope | Average Stress Dominant
31 @ Sp Siope S _|Ratio §,/5] (NBS) Near-Bank Stress
wd - ——— —r : -
=3 , ) Near-Bank
4 Pool Slope |[Riffle Slope | Rafio S,/ Stress
i@ S, S Su mes) |
1 TS Near-Bank Mean Near-Bank
1 /‘; Max Depth | Depth dpy | Ratio dun/ | Stress
e L @) due | _(NBS)
A= A ll.a |\
iy i Near-Bank Bankfull
R | Near-Bank | Shear Mean Shear Near-Bank
Max Depth | Near-Bank { Stress 1, { Depth dys | Average |Stress tu (| Ratio To/ Stress
oo () | Slope Spp | 1) (ft) Slope S i ) Tht {NBS)
. 4
Near-Bank
Velocity Gradient ( ft / Stress
sec/ft) {NBS
e s ‘Converting vaiues to a Near-Baiik Stress (NBS) rating
Near-Bank Stress (NBS) Method number —.
ratings M _1 @ | & @ | \B)] © )
 VeryLow NIA i 2300 . <020 . <040 | <100 ' <og0 <0.50
Low N/A | 221-3.00 | 0.20-040 | 0.41~060 | 1.00—150 | 0.80-1.05 | 0.50—1.00 |
Moderate N/A 1 201-220 { 041-060 ' 0.61-0.80 ;{151-1.80 1.06—114 | 101-1.60
o High See | 1.81-200 | 061-0.80 | 081-1.00 | 1,81-250 | 115-119 ' 181200
Very High ) | 1.60-180 : 0.81-1.00 / 1.01-120 | 251 -3.00 | 1.20-160 | 201-240
Extreme Above <150 i >100 . >120 | >3.00 > 1.60 i >2.40
Overall Near-Bank Stress (NBS) rating | FiTTE .
Copyright © 2007 Wildland Hydrology A53

DU



Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Referen_ce Reach

Additional BEHI and NBS worksheets

9/25/2007

1% Field Day

Stream: WAA CERMEIE ‘R

Location: YW 0p/T., D vwapy

Station: | . \a\-‘“‘ 3% 'E% Observers:  TEA WM Q.
Date: 9/2&/07 Stream Type: Ciy- Valley Type: @
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. A-9)
Study - Bankfull 7 e Tl
Bank Q@ Height SEREG (A)/(B)H L35 5
Height () = A) =t} (B) ©j - —
Root Depth / Study Bank Height { E )
Root Study AR
pepth | \1 | Bank |~).O oyad 2 IS -
(fty= (D)} Height ) = (A) (5] | e
Weighted Root Density (G )
Root - T
oy |35 oot [ o
as % = (F)| (G}l =
Bank Angle (H)
Bank =
Angle "] 0
as Degraes = (H)IE‘ Tl
Surface Protection (1)
Surface FINTE.
Protection SD L—-}
as% = (1] | S
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) ::> Bank Matarial \ sy
Boulders (Overall Low BEHY) Adjustment O A
Cobble {Subtract 10 points if uniform medium to large cobble} SR
Gravel or Composite Matrix (Add 5-10 poinis depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on Ly
Sand (Add 10 points) position of unstable layers in . k
s;?ICIay (noaz;.llstmem) reiation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating { .~ ' -
R A 1 i > > and
5-95 | 10-195 V20205 )30-30.56] 40-45 | 46-50 Total Score
Bank Sketch
12 1
10 z
g o &
g 8 &
5 7- * -_:’:_-‘j 'r.T:
i g | o, - - Bankful______ . ________ iy
h-] ke
® ST
£ 4
2 3 ;
2 i :
. a
0¥ T + v
) 1 2 3 4 5 6
Horizontal distance (ft}

A56
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Momtorlng Reference Reach 1% Field Day
R _Estimating Near-Bank Stress (NBS) ] o
Stream: Location:

Station: Stream Type: Valley Type:
Observers: Date:
ATy T . Methods for estimating Near-Bank Stress (NBS) - fml
(1) Channet pattern, transverse bar or split channel/central bar creating NBS........... Level | Reconaissance
{2) Ratio of radius of curvature to bankfull width (R /W) o] Lavel I General prediction
(3) Ratio of pool slope to average water surface slope {Sp/8).......oooooi e Level H General prediction
{4) Ratio of pool slope 10 Kiffie 810pe (Sp/ S ). ooeioreree e Level II General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dnp/ Qpig Jevvvv e veevvrerin s Level HI Detailed prediction
{(6) Ratio of near-bank shear stress to bankfull Shear Sress { Too/ Tokr Jeevrereee ceveerrimsniess. Level it Detailed prediction
(¥)_Velosity profiles / Isovels / Velocity gradient... Level IV Validation
= Transverse and/or central bars short and/or dlscontmuous ................................... NBS = High / Very High
i1l (1) [Extensive deposition (contintous, cross-channel...........cccii e NBS = Extreme
8- Chute cutoffs, down-valley meander migration, converging flow..................c..ceiii il NBS = Extrerne
a8 Radius of | Bankfuli Near-Bank
I 2 Curvature | Width Wiy | Ralio Re/ | Stress
s @ Re (ft) ) Wik (NBS) _
o Near-Bank .
- 3 Pool Slope { Average Stress Dominant
8 @) S, Siope S |Ratio 5,78] _(NBS) Near-Bank Stress
. Near-Bank
4 Pool Slope |Riffie Slope | Rafic S,/ Stress
) S, Su Su NBS
Near-Bank Mean Near-Bank
Max Depth | Depth dyy | Ratio ds/ | Stress
dr, () (ft).. s (NBS) 1
¥ fun Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth Near-Bank | Stress 1, { Depth dwe | Average Stress] Tuee { | Ratio Tn,/ Stress
dw () | Slope Spp | 1bft?) {®) Slope § b/t ) ot (NBS)
f Near-Bank
v Velocity Gradient { ft/ Stress
; sec/ft) (NBS)

_Converting values to a Near-Bank Stress (NBS) rating

Near-Bank Stress (NES) Method number _
ratings (1) (2} | G | @ | & | ® | @
Very Low N/A © »300 | <020 | <040 ! <400 . <080 : <O0.50
. Low N/A % 221-800  0.20-040 | 0.41-060 . 1.00-1.50 | 0.80-1.05 | 0.50 = 1.00 |
Moderate N/A  : 201-220 | 0.41-060 | 0.61-0.80 | (161 —T.%Eé 1.06-1.14 = 1.01-1.80 |
_JHigh ] Se | 181-200 | 061-080 | 0812100 | 181-250 | 115-110  161-200 |
VeryHigh = () | 150-1.80 ' 0.81-1.00 | 1.01-1.20 : 2.51-3.00 | 120160 | 2.01~2.40
Extreme Above | <150 | 100 : >120 i »>300 | >180 . >240
Overall Near-Bank Stress (NBS) rating Tt i

Copyright © 2007 Wiidiand Hydrology — _ AB5

W



Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

Additional BEHI and NBS worksheets

Stream: MQQO\Mder Location: R@QX‘\ <)
Station: \03% :T(_O-] LB , Observers: Tm @
Date: c;\-af;—O"\ Stream Type:C_{L-} Valley Type: R
- BEHI Score

Study Bank Height / Bankfull Height (C)}  (Fig. ¢-7)

S';::z 5 B':;;f:‘" | ?).%' B TSGR © P
; B )

Height () = (A) (i) = l
Root Depth / Study Bank Height (E )
Root Study i |
Depth 1O Bank |2/ (D} {A)= '3 >

() = (D)] Height () - (A} B
Weighted Root Density (G )

Root R |
H.Hensi;z 'S - (F)x(E) = L}.S(G) ‘\C’)
"B Bank Angle (H) —

Bank el N

e 90 8
as Degrees = ()] | I
Surface Protection (})

Surface N
Protection 5 \ :
as% = (N D : IR
Bank Material Adjustment: | (

Bedrock (Overall Very Low BEHI) . Bark Materal
Boulders (Overall Low BEH) “ Adjustment O

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

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

Silt/Clay {no adjustment) relation to bankfuil stage

AR
\‘ixﬁa

L. and
Total Score

‘ Verylow] Low { Moderate| High | VeryHigh| Extreme Adjective Rating |-

5-95 | 10-19.5 | 20~29.5 | 30 /395 | (401 45 | 46- 50

Bank Sketch B
e QOD\

12 ; P e Root

::; ©
E 9 Bank
g 8 Angle
- &
- -~ L L1
2 et ——fF—F——F1 T 1 MR =
3 5 Bs
s . £t 0
E 4 : A8
s 3 Z

L A A RO NN Mo WO SO PO S SO SO Start

1 of

0 Bank

0 1 2 3 4 5 6

Horizontal distance )
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Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monltoﬂng Impaired Reach

3" Field Day

n.stzmatmc ’\iear-Bank Stress ( NBS )

Stream:

Location:
Station: Stream Type: Vailey Type:
Observers: Date:
(rEall] . Methods for estimating Near-Barik Stress (NBS) % T,
(1) Channel pattern, transverse bar or spiit channeifcentral bar creating NBS,.. Level | Reconaissance
{2) Ratio of radius of curvature to bankfulf Width { R / Wi )evevviireniien e ciriecevreennenend]  Level |l General prediction
{3) Ratio of poot slope to average water surface slope (Sp/S).eoveiveeireerovrnenns Level il General prediction
{4) Ratio of pool stope to fifle SEope { S/ Spr)erereriiiiiieeeeeee Level i General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dob / dikr beeeeerenreesinennenns Level I Detailed prediction
(8} Ratio of near-bank shear stress to bankfull shear stress { Ty, / Tog Jeeeoeeeeermevenrieeeares Level {ll Detailed prediction
I{7) Velocity profiles / Isovels / Velocity gradient. .........ocoovarn i imnnc it Level IV Vatidation
gl Transverse andfor central bars-short and/or diSCONtINUOUS. ......ovviis eviviiiiiiiic i, NBS = High / Very High
.8 (1) [Extensive deposition (continUous, €ross-ChaNNED.....vcv i viorerieerie s reeemeressrs e rie s NBS = Extreme
.3 Chute cutoffs, down-valley meander migration, converging flow..............ccovvvueereeeeenn..,. NBS = Extreme
RN Radus of | Bankfull Near-Bank
i | e 02y @ Curvature | Width Wy | Ratio R;/ Stress \f@,
) ] R, (ft) (i) W {NBS) .
ol =0 TR 116 W ] " weh Foesue
L Bhl Near-Bank
Gl 3 Pool Slope | Average Stress Dominant
5 § ® Sp Slope S | Ratic 5,/5]  (NBS) Near-Bank Stress
Bl ] N Hiow
—— Near-Bank \
Pool Siope |Riffie Siope [ Ratio 5, Stress )
Q) s, Sur S NBS Con des
DO, VAoV TGS
i <o
of Lot peois
Near-Bank Mear Near-Bank
5 Max Depth | Depth duy | Ratio dnp/ | Stress
(5) Gt (1) {ft) doe | _(NBS) |
Near-Bank Bankiull
Near-Bank Shear Mean Shear Near-Bank
Max Depth | Near-Bank | Swess v (| Depth duy | Average [Stess tur (| Ratio Tw/ {  syress
dop () | Slope Spp | ibfit*) (ft Slope S tb/ft* ) Tous (NBS)
Near-Bank . LUHS 0
Velocity Gradient ( ft / Stress 14 1O 1205
sec/ft) NBS} Do v _ \ LJ\F_D
: = 3o Q -,
X R Lonverting Valiues to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS} o Method number .
ratings (1) () | @ @ | (&) ©® |
Very Low N/A >300 | <020 <040 | <100 <080 | <050
Low N/A 3 2 21-3. oo 0.20~0.40 | 0.41-060 . 1.00-1.50 0.80-1.05 | 0.50 - 1.00
Moderate NJ/A 5 201-220 041-060 | 0.61-080 | 1.51~1.80 | 1.06—1.14 | 1.01-1.60
15 T
High See | 1.81-200 ; 0.61-0.80 | 0.81-1.00 i 181 2‘\ 115-1.19 § 1.61-200
. . : e S o Al S WL o
. VeryHigh 1 £150-180.9081-1.00 | 1.01-120 | 251-300 | 120-160 ! 201-240
Extreme Above | <150 | >1.00 > 1.20 >3.00 >1.60 ¢ >240
Overall Near-Bank Stress (NBS) rating '
Copyright © 2007 Wildland Hydrology C35
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Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monitoring: Reference Reach 1% Field Day
Additional BEHI and NBS worksheets
Stream: W\OQD\“LC\QT Location: _KEOQ_X\ N
station: \(g1- \C(:);F) LB Observers:  1E€QNY o
Date:q -QS'O—‘ Stream Type: C.‘-\ Valley Type: 8’
BEHI Score

Study Bank Height / Bankfull Height ( C )

(Fig. A-9)

Stud Bankfull ' | ol
Bank | - Height |1 150D (A)/(B)= RoR B i
| Height ) = {A) ®m=[.S (B ()
Root Depth / Study Bank Height ( E )
Root Stud . AL U
Depth VS | Sy e (yrcaye \ S
() = (D} Height @ = (AX (EM]. —
Weighted Root Density ( G )
Root ' e
Density | \ (F)x(E) o
as % = S F) l 5(6) :
Bank Angle (H)
Bank
Angle
as Degrees = :
Surface Protection {1)-
Surface
Protection I 5 R
; —as% = (DL
Bank Material Adjustment: ] _
Bedrock (Overall Vary Low BEHI) Z> Bank Material -
Boulders (Overall Low BEH!) Adjustment - - { -

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

Gravel or Composite Matrix (Add 5-10 points depending on
percentage of bank material that is composed of sand)

Sand (Add 10 points)

Stratification Adjustment

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

Vertical distance (ft)

-
S 2 RN RN N® DO N

Bank Sketch one o
0 1 2 3 4 5 B
Horizontal distance (ft)

Siit/Clay (no adjustment)
VeryLow| Low | Moderate | High | Very High | Extreme ' Adjective Rating
[ - _— e M . > and 7 N
5-9.5 | 10-19.5| 20-29.5 }30-30.5) 40-45 | 46-80 Total Score o)

J—

Surface

A60
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Magruder Branch Degraded Reach Team 2 9/25/2007

!

River Assessment and Monitoring: Reference Reach 1% Field Day
toolov U ES D Estimating Near-Bank Stress | NBS ) Ak e
Stream: Location:

Station: Stream Type: Valley Type:
Observers: : Date:

.o o . Methods forestimating Near-Bank Stress {NBS) ' g
{1} Channel pattemn, transverse bar or split channelicentral bar creating NBS........... Level 1 Reconaissance
{2) Ratio of radius of curvature to bankfull width { R /Wig Yoo iecieieved Lewe] I General prediction
(3) Ratio of pool slope to average water surface slope (Sp/S ). Level N General prediction
{4) Ratio of pool slope to riffle Slope { Sp/ Spif)..oo oo s Level li General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dop / doke)eeovevveeeveeeenees Leve! It Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Top/ Tog Jov o vveee cereeriresenrenns Level NI Detailed prediction
(7) Velocity profiles / lsovels / Velocity gradient................cooeeverierieeeeeeee e e Level IV Validation

Ja= Transverse and/or central bars-short and/or discontinuous............. cococceeeeeeneee... .NBS = High / Very Righ

) g -4 (1) |Extensive depusition (continuous, cross-channel}.............cccoc it v NBS = Exireme

3 i Chute cutoffs, down-valley meander migration, converging flow.. ... vevocveeee i, NBS = Extreme

3 Radius of | Bankfull Near-Bank
e 2 Curvature | Width Wy | Ratio Re/ | Stress
B B MY ) Wae | _(NBS) |
— 7
IR Near-Bank —
B 3 Pool Slope | Average Stress Dominant
. 3 S, Slope S [Ratio 5,/8] (NBS) Near-Bank Stress
- 3
> _Yaan
Ay Near-Bank el
Pool Siope |Riffle Slope | Ratio S,/ | Stress ﬂd
(4, Sp Sar S_ﬁf (N&n CG L
ey, DY ol
Near-Bank Mean Near-Bank
5 Max Depth | Depth duy | Rafio dan/ | Stress
®) | 4.m () Gk (NBS)
Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) [ MaxDepth, Near-Bank | Siress 1o ( } Depth dpe Average |Stress Tua (| Ratio Ta, / Stress
dno (f) | Slope Spp | 10?) () Slope § bift? ) ot NBS
Near-Bank
7 Velocity Gradient ( ft / Stress
@ sec/ft) {NBS)
st oo Converting values to a Near-Bank Stress (NBS) rating - P |
Near-Bank Stress (NBS) _Method number
ratings m 1 @& | @& | @ B _| (8 (7)
- Very Low j  N/A i >300 | <020 i <040 <100 > <080 <0.50
Low NIA 2.21-3.00W1M_o.20-0.40 | 0.41-0.80 ! 1,00~1.50 ' 0.80—1.05 A 0.50— 1,00
Moderate N/A  {201-220 041-0860 | 061-080 | 1.51-180 | .06~ 114 | 1.01-160
e pigh | See . 181-200 061-080 ! 081-100 ; 1.81-260 ' 1.15-1.19 ' 161-200
Extreme Above . <150 >100 | »120 ©  >300 ©  »1.60 > 2.40
Overall Near-Bank Stress (NBS) rating § o
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Reference Reach

Additiona! BEHI and NBS worksheets

9/25/2007

1% Fieid Day

Stream: Y\\Qg‘(\ldef

Location: R@Q.Q\’\ A

Station: & I~ "‘a\& Q_B

Observers: T&_&“\ a

Date: q

\ "QCS'O" Stream Type: C,k\..\ Valley Type: 8
: BEHI Score
Study Bank Height / Bankfull Height {C)  (Fig. A-9) ’
Stu Bankfull NN
Ba:: - Height I1as (A)/(B)= \-a 3 1)
Height () = (A) =l D (B) Ol -
Root Depth f Study Bank Height ( E )
Root Stud [ 1
Depth | | 1) Bank |- | CIUTSE RS | IS
(ft) = (D) Height m « (AY (2] | R
Weighted Root Density (G )
Root TR
Density | 1D (Fix(E) o (O q
as Y = {F} GH 1
Bank Angle (H)
Bank P
Angle %5 %
as Degrees =] ' (M N
Surface Protection (1)
Surface ' b
Protection 5 | \D E
as% = (t)
~ Bank Material Adjustment: _ i
Bedrock (Cverall Very Low BEHE) Bank Materiat . A
Boulders (Ovarall Low BEHI) Adjustment .. C>
Cobble (Subtract 10 points if uniform medium 1o large cobble) [ B .
Gravel or Composite Matrix (Add 510 points depending on Stratification Adjustment

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

Add 5-10 points, depending on
position of unstable tayers in

[=]

1 2

Horizontal distance (ft)

3

4 § 6

SHY/Clay (no adjustment} relation o banidull stage
VeryLow| Low | Moderate | High | Very Hig;l Extreme Adjective Rating } =~ -
o N ey . > and Yir
5-95 | 10-19.5| 20-205 | 30-39.5 [{ 40-45)] 46-50 Total Score {.-1% )
Bank Sketch ‘ |
12 T - Root
; ? Dapth

::, ? ; x o
& 9 ; z< Bank
s s - 53 \ A0
g 7 h ‘ E T o -Jt')
g . — o Ba oo ' } <
T ; 8§
% 54— : £
g 41— : 3
s 3 ; o

21 ; Start

1 4 i of

0 + Bank

A58

Copyright © 2007 Wildland Hydrology

Viol
\‘\'\g



Magruder Branch Degraded Reach Team 2 9/25/2007

Rlver Assessment and Momtormg Reference Reach 1% Field Day

Lot 1 Estimating Near-Bank Stress (NBS )
Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:
SAT Methods for estimating Near-Bank Stress (NBS)
1) Channei pattem, transversa bar cor spiit channelicentral bar creating NBS. .. Lave| | Reconaissance
{2) Ratio of radius of curvature to bankdfull Width { Ro/ Weg doveoovieeeeeee e Leve! If General prediction
{3) Ratio of pool slope to average water surface stope { Sp/ S )i Level Il Genera! prediction
(4) Ratio of pool slope to rifle slope ( Sp/ S ).o-.vceev i e, Level N General prediction
(§) Ratio of nesr-bank maximum depth to bankfull mean depth { dnp/ dikf Yoeveeeeeeereeneos Level I} Detailed prediction
(8) Rstio of naar-bank shear stress to bankfull shear stress ( Tu, / Tog ) Level It Detailed prediction
7) Veloclty profiles / Isovels / Velocity gradient............ TP T Level IV Validation
= Transverse andfor central bars-short andior disCONtNUOUS.......ocooee coeieeiiiienrrenn NBS = High / Very High
.2 (1)} [Extensive deposition {continuous, cross-channel) . ....NBS = Extreme
‘ 5 Chute cutoffs, down-valley meander migration, converging flow.................c.c.ccoeeeeeovoo....NBS = Extreme
LT Radius of Bankfull Near-Bank
L1l 2 Curvatura | Width Wy | Ratio Re/ | Stress
@ Rm ) Wi (NBS)
= i Near-Bénk :
"% .| 3y |PooiSlope | Average Stress Dominant
E j 3) S, Siope 8 |Ratio 5,/5] (NBS) Near-Bank Stress
ST . 3 0 ‘\ ‘“’ ‘¢!\, -
. Near-Bank :
. ) Pool Slope |Riffle Slope | Ratio S,/ |  Stress a5 199
o8 Sp Spir St . (NBS 2:99 7,0l
— A L1030
s Near-Bank | Mean Near-Bank | 157 S~
Max Depth |-Depth dys | Ratio dp/ | Stress i1F . o
N dro, () ) ks ass) | S AT o
= _ lda 1\& | men ) Lo \b\/lzz Vo
g Near-Bank Bankfull -
: '.,3 ‘ Near-Bank Shear Mean Shear Near-Bank
(6) | Max Depth Near-Bank | stress 1,4, { Depth dus | Average | Stress Tu (| Ratio T/ Stress
doo () | Slope Sy | A () Slope S I/ ) Trit (NBS) |
= Near-Bank
- 7 Velocity Gradient { ft/ Stress
g (7) sec/ft) {NBS)
-t
= i
Hli - Converting viiiies 10 a Near-Bank Stress (NBS) rating
Near—Bank Stress {NBS) Method number
ratings M 1 @ (3) 4 | __¢ (6) 0]
. VeryLow N/A >300 <0.20 <040 <100 | <080 <050
” Low N/A 1 221-300 1 0.20-040 | 0.41-0.60 11,00~ 180 ; 080~ 105 | 0.50-1.00
Moderate N/A 201-220 | 0.41-0860 : 061080 @ 1.51-180 & 1.08—114 : 1.01-1.60
o High 1 See . 181-200] 061-080 ! 081100 | 1.81-250 | 1.15—1.19 } 1,64 -2.00
LoVeryHigh |l M 150-180 ° 081-100 ; 1.01-120 | 251-300 | 1.20-160 ; 201-240
Extreme Above <150 i >100 ‘' >120 | >300 : >160 >2.40
Overall Near-Bank Stress (NBS) rating
Copyright © 2007 Wildland Hydrology A57




Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monitoring: Reference Reach 1* Field Day
Additional BEHI and NBS worksheets ‘
Stream: N\Q_{;'de&i Location: Rem‘r\ é
Station: a\&- ;3—\ \‘QE) ' Observers: _ 1XL00 a
Date:"\ "< S0 Stream Type: C‘-} Valley Type: ?\
! BEH! Score
Study Bank Height / Bankfull Height (C)  (Fig. A-9)
'\ Study Bankfull | ~ . )
=0 Bank \/\.(P Height &‘D;Sﬂ (A)/(B)4 | =) L\_ '
" [ Height ¢ = (A @=]\7\ (B) LA02)] | IR R
- - Root Depth / Study Bank Height ( E )
Root Study i ey L
oot | 1O | Bam | 1O oumd IR
(ft) = (D)} Height ) - (A)] (3] | e
Weighted Root Density (G )
pensity | | O (Fyx(E) <] O
gg% = {F)i & (G) q ue
Bank Angle (H)
Bank TR e
Angle L oyl i
as Dagrees = 86 (H) '%
Surface Protection (1)
Surface SN
Protaction | T8
as% = 40]1 \O :
Bank Material Adjustment: | -
Bedrock (Overall Very Low BEHI) z> Bank Material . -
Boulders (Overall Low BEHI) Adjustment - O s
Cobbie {Subtract 10 points if uniform medium to large cobble) A VA i
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points’ position of unstable layers in
S;::‘ICI(ay o az;,u:t:)l ent) retation to bankhli stage

Very Low| Low | Moderate | High | VeryHigh | Extreme > Adjective Rating | =" .-
. .. A T == TR i and ALY e
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 |(40-45)] 46-50 Total Score | VT
Bank Sketch No Trees BV
12 . -- -3 R Root
1 L Dapth
10 x 3 1 (D)
F a3 {J Bank
w5 e An:le
o2 -~
é ; - E ..I:i
7 i
5 : o g
> 3 a
2 Start
! s " of
1] -+ * 1 Bank
o 1 2 3 4 5 6 ]
Horlzontal distance (ft)

Ab56
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Magruder Branch Degraded Reach  Team 2

9/25/2007

River Assessment and Monltormg Reference Reach

1% Field Day

1T Est:mating ‘Near-Bank Stress { NBS )
Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:
N T Methods for estimating Near-Bark Stress (NBS) L) _
(1) Channel pattem, fransverse bar or split channel/central bar creating NBS........... Level | Reconaissance
{2) Ratio of radius of curvature fo bankfull width (R, / Wi ).ooooveen e Level Ij - General prediction
(3) Ratio of pool slope to average water surface slope (Sp/ S )vve e e Level Il General prediction
(4) Ratio of poot slope to fiffle Slope { Sp/ S ).....o.oivviiie e Level Il General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth { dap 7 doig ) v vee s iaeeenn oo Level 1l Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear $tress { Ty, / Tok e viireeireennns Level M Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient... Level vV Validation
T Transverse and/or central bars short and/or dtscontmuous ................................... NBS = High / Very High
g (1) |Extensive deposition {continuous, cross-channel)................cccco oo NBS = Extreme
3 fj Chute cutoffs, down-valley meander migration, converging flow................ooovevuvevenmvnnnnn. NES = Extreme
EE Radius of Bankfull Near-Bank
“ 2 Curvature | Width Wy { Ratio Rc/ |  Stress
@ R () Wew | (NBS
gl Near-Bank
= 3 Poo! Siope | Average Stress Dominant
=5 (3} 5, Slope § |Ratio 5,/5] (NBS) Near-Bank Stress
f s VW
. Near-Bank,
: 4 Pool Slope |Riffle Slope | Ratio S,/ Stress
BV “) Se Su Ser (NES)
e Near-Bank Mean Near-Bank
% Max Depth | Depthdyy | Rafio da/ | Stress
3 drp (7) {fty Aot {NBS}
AR ] 1Ub 2. [NWY -
Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
(6) |MaxDepth | Near-Bank |Stress 1y ( | Depth dyy | Average |Stress tur{ | Ratiowm/ | giress
dp (f) | SlopeSpp | b?) ) Slope § bt ) Toxs (NBS)
Near-Bank
7 Velocity Gradient (# / Stress
@ sec/ft) {NBS)
T . GConveiting values to a Near-Bank Stress (NES) rating
Near—Bank Stress (NBS) Method number _
ratings M | @ I (3) @ | 6 ® | @
Very Low NIA 10 300 : «0.20 <040 ! <100 <0B0 ;<050
_ Low N/A  ° 221_300 ! 0.20~040 | 0.41-080 | 4.00-1.50 ; 0.80-1.05 | 0.50-1.00
Moderate NIA  © 201-2.20 | 0.41-060 | 0.61-0.80 £ 151180 | 1.08-1.14 - 1.01-1.60
.. High | See : 181-200: 061-080 | 0.81-100 | 181-250 | 115-118  161-200
- MMMV&')'. High M, 150-180  081-1.00 | 1.01-120 {251-3.00> 1.20~160 | 2.01-240
Extreme Above | <150 2100 | >120 2300 : >160 >2.40
Overall Near-Bank Stress (NBS) rating Vo IThR1 2
Caopyright © 2007 Wildland Hydrology A55
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Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monitoring: Refererice Reach 1*! Field Day
Additional BEHI and NBS worksheets
Stream: mOPQM(5QC Location: Mk'\ -~
Station: &:3"\:e 24 K% Observers: ()Y 8\ o
Date:q"'a?)'o’\ Stream Type: QL.\. Valley Type:
BEH! Score
Study Bank Height / Bankfull Height (C}  (Fig. A-9)
Study Bankfull P Eld ¥
Bank | | weight "=V ] Ay - i MR
ﬂghrt'(ﬂn {A) elg(ft): i) (B) \’\(C_) j%
Root Depth / Study Bank Height ( E )
Root \ 5 Study . iy
Depth | ' Bank S RS 2
Pl ©)usight- 7 (AJ M llS
Weighted Root Density { G)
Root o] JEIT T
Density | ) (Fyx(E) s| & \O -
as% = (F) {G)}L. xo
- Bank Angle ( H))
Bank '
Angt O
as Deg?'eees = % (it CD

Surface Protection (1)

Surface 1 b
{ ﬁ Protection S 1 \
as%___= (t) D
Bank Material Adjusiment: I

Bedrock {Overall Very Low BEHI) Bank Material 5 "
Boulders (Overall Low BEH) Adjustment Q
Cobble (Subiract 10 points If uniform medium to large cobble) I o
Gravel or Composite Matrix {(Add 510 points depending on Stratification Adjustment \

percentage of bank material that is composed of sand)

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

Add 5-10 points, depsnding on
position of unstable 1ayers in
relation to banikfull stage

Verytow] Low |Moderate] High | Very “‘&;' Extrems

and

Adjective Rating

Total Score

5-95 [ 10-105] 20-29.5 ] 30-39.5  a0-45 4650

Bank Sketch

12 . y .
g of - i
3 8
5 7 : -
[
5 ° ,
w ST T
R :
s 3 )

i i - ]

1 H H iR

o ; ; : +

0 % 2 3 4 5 -3

Hortzontal distance (ft)

Ab54
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monltonng Reference Reach 1% Field Day

#oaae . 0 Esfimafing Near-Bank Stress (NBS ) -
Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:
I R Methods for eﬂrmatlniNear-&nk Stress (NBS). '
(1) Channel pattem transverse bar or split channel/central bar creating NBS... Level | Reconaissance
{2} Ratio of radius of curvature to bankdull width { R, / Wigedeoovoovoo e v vrececncciiiiinveeneeed - LeVEL H Generat prediction
{3) Ratio of pool slops fo average water surface slope (Sp/S ). Level 1l General prediction
{4) Ratio of pool stope to riffie slope { Sa/ Spr ). vv et Level i General prediction
{5) Ratio of near-bank maximum depth to bankfuli mean depth { dng / okt - veeeerimeceiiecrins Level 1l Detailed prediction
(8) Ratlo of near-bank shear stress to bankful shear stress ( Toy,/ Tyt J--v. e “Level Detaited prediction
n Veloc;ty profiles / Isoveis / Velocity gradient. .. e T T L e Level IV Validation
! Transverse and/or central bars-short and/for dtsountlnuous..' ................................. NBS = High / Very High
(1) |Extensive deposition (continuous, crass-channel............ oot NBS = Extreme
Chute cutoffs, down-valley meander migration, converging fliow.......................ooeeeeee. NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width Wy | Ratio Re/ | Stress
@ | ram ) Wee | _(NBS)
Near-Bank
3 Pool Slope | Average Stress Dominant
(3) S, Slope & ! Ratio 5,/S5| (NBS) Near-Bank Stress
i ot ody
. Near-Bank Z_ 4. 5 o
4 Pool Slope |Riffle Stope } Ratic S,/ Stress & .
(4) S, Sur Sue S P 2 s
o ey 240
Near-Bank Mean Near-Bank /3 v {16%
Max Depth | Depth dug¢ [ Ratio duy/ | Stress | 16/
A (1) i) Okt (NBS) | 7.23
Qo7 11 [ 7
T Near-Bank Bankfull
Near-Bank Shear Mean Shear Near-Bank
Max Depth | Near-Bank | Stress v ( | Depth due | Average [Stress Tue(| Ratio Tw/ |  gpess
np () | Slope Spp | [bri?) i) Slope S 1ot ) Tokt {NBS)
Near-Bank
7 Velecity Gradient (£t / Siress
(7) sec/ft) {NBS
S Converting values 'to a Near-Bank Stress (NBS) rating
Near—Bank Stress (NBS) Method number _
ratings (1} } @2 | @ | 4 5 | (8 7
Very Low N/IA  + >300 | <020 @ <040 <100 : <08 < 0.50
Low NIA | 221-3.00 | 0.20-040 | 041-060 | 1.00-1.50 | 0.80~ 1.05 | 0.50—1.00
Moderate N/A @ 201220 | 041-060  061-080 {{151~1. 80 ) 1.06-1.14 | 1,01~ 1.60
. High See | 181-200 | 061-060 - 081-1.00 | 181~250 | | 1152119 ' ! 161-200
VeryHigh | (D 150-180  081-100  1.03-120 | 251-300 | 120-160 { 201240
Extreme Above i <150 § >100 . >120 3 ~300 | 160 > 2.40
Overall Near-Bank Stress (NBS) rating
Copyright © 2007 Wildiand Hydrology A53



Magruder Branch Degraded Reach Team 2 9/25/2007

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

Additional BEHI and NBS worksheets

Stream: A ae s-ruwoed B, Location: Ao~ &, Co,
Station: 3"\0\— Q(-DL\ R Observers: Y Ao
bate: 9) ﬁ.ﬁn Stream Type: C\f- Valiey Type: 53

BEHI Score
Study Bank Height / Bankfull Height (C}  (Fig, c-1)

Stwudy Bankfull

Bonk | <. | Helght | ). } ay/iey4 V.O
| Height () - (A) ) = (B) ©) |}
Root Depth / Study Bank Height ( E )

C:)
DR:pot;-: 1.5 Séi'ﬁi &:_1 (D)/(A)= \5 )_{_
9
o

(ft) = (D) Height ¢ - (A) (E){
Weighted Root Density (G )

Root '

Density J) (F)x(E) = \O
as%= (3] (G)
Bank Angle (H)
Bank
Angle
as Degrees = (H)
Surface Protection (1)
Surface N
Protection IS _ \D ;

as% = (1)

Bank Material Adjustment: i

Bedrock (Cverall Very Low BEHI} Bank Material @ =
Boulders (Overall Low BEHI) Adjustment . _

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

Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
| percentage of bank material that is composed of sand) Add 5-10 points, depending on

Sand (Add 10 points) position of unstable layers in

Silt/Clay ino adjustment) relation to bankfull stage

and
Total Score

Very Low| Low |Moderate| High | Very Hl%j Extreme > Adjective Rating |

5-95 | 10-19.5 ] 20- 2951’30 "39.5, 40- 45 [ 46-50

Bank Sketch
0T o0y
12 : - . & m
- - ; 3 lpep
n A Cuer }(m
£ 9 Bank
= Angle
g 8 R S {H
i r = 12
2 8 : SRy =L ) L . =
-.-1: 5 : 58
("] :
£ 4 — a8
2 3 : &
2 o — Start
1 - of
0 r Bank
0 1 2 3 4 5 8
Horizontal distance {ft)
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monltorlng tmpaired Reach

3" Field Day

SEMTe _._Estimating Near-Bank Stress (NBS) =
Stream: Location:
Station: Stream Type: Valley Type:
O'bservers: Date:
Fo ot - Meihods for estimating Near-Bank Stress INBS) = E et T
(1) Channei patiem, transverse bar or split channeifcentral bar creating NBS... Levei | Reconaissance
{2) Ratio of radius of curvature to bankfull Width (R. / Wi )ueeeocccrev v ivtrevneriecerens s Level It General prediction
(3) Ratio of poot stope to average water surface SIope (Sp/ S )i ceecerrenns o Levet i General prediction
{4) Ratio of pool slope torrifle slope { Sp/ Syl veereieiiiiiiic e, Level |l General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dyp/ Gukr) .o vevereereeninnenen, Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress { Euaf Ty boeviverrn o Level Il Detailed prediction
{7} Velocity profiles / Isovels f Velocity gradient...............couveeeeeeeceieniinienseeneessssninions Level IV Validation
o Transverse andfor central bars-short andior dISCONtINUOLS. ......euvivs vieiivenineeerennnns NBS = High / Very High
. g (1) Extensive deposition (Continious, cross-Chanmel).......c.vecivrervrireseesssroie oo ve e NBS = Extreme
i 3_‘ Chute cutoffs, down-valley meander migration, CONVErging flow.........ccovvvvivimnivincinn NBS = Extreme
Al Radius of | Bankfull | Near-Bank
s > Curvature | Width Wy, | Ratio R./ | Stress
e 2 R, (f) ") Wi nes) |
e Near-Bank
et Poot Slope | Average Stress Dominant
31 @ S, Slope S |Ratio s,/5| _(NBS) Near-Bank Stress
b - VOO (A6 |
' S Near-Bank
[ 4 Pool Siope {Riffle Slope | Ratio S,/ Stress
@) s, Su Su (ves) |
T Near-Bank Mean Near-Bank
] '_ [ 5 Max Depth Depﬂ’] dbkf Ratio dnblr - Stress
s ) | e (f) o nes) |
L A Near-Bank Bankfull
N Near-Bank Shear Mean Shear . Near-Bank
.1 () |MaxDepth | Near-Bank | Stress 1., { | Depth dyy Average |SteSS T (| Ratio tw/ | Syress
100, NG dpp ) 1§ SlopeSnp | 1om?) () SlopeS | Ibit) Tos (NBS)
a Near-Bank
T ) Velocity Gradient ( ft / Stress
'k %, sec/ft) NBS
' i . Converting vaiues to a Near-Bank Stress (NBS) rating
Near-Bank Stress (N BS) Method number
ratings m | @ i @ 4) G |_® [ o
Very Low N/A >300 : <020 < 0,40 <100 i <0B0 ; <050
o ow VA 52212300 E_ 0.20-040 | 0.41-0.60 ; 1.00-150 ! 0.80-1.05 | 0.50-1.00
R Moderate i 2.01- 220; 0.41-0.60 | 0.61-0.80  1.06- 114'2101‘160
. High See  , 181-2. oo 081080 : 081-1.00} 181-250 : 1.15-1.19 1e1-2.00
m 150-1 ao ' 081—1 00 { 1.01-1.20 | 251-300 | 120-1.60 | 2.01-240
L Lt el Gl SR LA i ¢ :
Extreme Above | <150 >1.00 > 1.20 > 3.00 >160 | >2.40
Overall Near-Bank Stress (NBS) rating : o
Copyright © 2007 Wildland Hydrology C37



Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
Worksheet C-18. Sediment competence calculation form to assess bed stabllsty
Stream /L(ng&, fé./& " - Stream Type d‘_F - —
-{Location: &5;_04 2 Valley Type: gf
Obsenem'bjé A, P Date: 7/2{/..»3»

w Enter requnred information

Dso | Rifle bed material D{‘g (mm)

,“l / f‘ 02 DQDJ Bar sample Dgg (mm)

T A : A 304.8
| & 2? Dynax Largest particie from bar sample (ft). | £ (mm) st
00 ggg’ S Existing bankfull water surface siope (ft/ft) :
/' 3 69 d Existing bankfull mean depth (ft)
2651 Vs Submerged speciiic weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
pprop
A
D /D S 3-7 £ Co A, -0.872
/, 3(9 5o Psp | Range: 3 Use EQUATION 1: 1* = 0.0834 (D /D) _
11*_’2,6 Dmax/Dse| Range: 1.3-3.0 Use EQUATION 22 1* = 0.0384 (Dpax/Dzo) 2%
/\;" ‘A * Bankfull Dimensioniess Shear Stress EQUATION USED:
£
' [Calcuiate bankfull mean depth required for entrainment of largest particle in bar sample
L] g T * ystax
/\/ /A d Required bankfull mean depth (ft) d= ——-§-———

Cljeck [T Stable I Aggrading I” Degradlng

Calculate bankfull water surface slope required for entralnment of largest partlcle in bar
sample

T * Y, Drmax
d
Check: I~ Stabie [™ Aggradmg - Degrading !

. A/ /4 S Required bankfull water surface slope (t/ft) g

[sediment cormetence usmg dlmensaonai shear stress

0O !p (p Barkfull shear stress T = ydS (fos/ft?} (substitute hydraulic radius, R, with mean depth, d )

’, w Moveable particle size (mm) at bankfull shear stress (Figure C-4)

O‘ L{,? Predicted shear stress required to initiate movement of Dy, (Mm) (Figure C-4)

1 O 83 Predicted mean depth required to initiate movement of Dpay (mm)}  d= %'g !

0‘ 0 0_1!'8? Predicted slope reql?ired to initiate momhem of I?m,, (mm? S- ﬁ | | _ |

C48 Copyright © 2007 Wildland Hydrology



Magruder Branch Degraded Reach Team 2 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.

Stream: M“‘-‘?Yh.clbv B.. Stream Type: OJ

Location: W 2 Valley Type: C?{
Observers: @M 2 _ _W‘_Date: ?/;r/r)'?

: ' %‘L{cé'amrt.ype changes due to Stability rating (check |
successional stage shifts (Figure C-5) appropriate rating)

-

Stream type at potential, (C—E),

{™ Stable
(Fo—B), (G—B8), (F—B,.), (F—C), (D-0)
(E=C) XModerately unstable
/74% wip C.
(G—F), (F—D), (C—F) [ Unstable
(C—D), (B—G), (D—G), (C—G), (E-G) I Highly unstable

Ch2 Copyright @ 2007 Wiidland Hydrology



Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

Worksheet C-20. Lateral stability prediction summary.

9/25/2007

3" Field Day

Stream: /’7{61—2;\’%40’ @V@MJ\

Stream Type: CL{'

Location: Z- Valley Type: Y
Observers: pj&&n\ 2 — Date: 7 / 25" Aﬁ-
“Lateral stability criteria Lateral stability categories Selected
{ehoose ore stability . points
| “categoryfor each Stable | Moderately | -\, able Highly (from
criterion -5) unstable unstable each row)
] Wid ratio state <12 12-14 14-16 >1.6
(Worksheet C-12) g
‘ (2) 4) (6) 8|
, Depositional pattern 81,82 B4, B8 B3 @BS. B7
{Worksheet C-8) _ (__L
(1 ] (3) @)
5 Meander pattern M1, @W M7, VB
|~ MWorksheetC-7) | 1 3
(1) (3)
' MVH, MEx, ([HHHEX, ExM,
. LVL, UL LM, JMIL, MM, MVH, y '
4 Dominant BEHI/NBS || 11 4 v mvL LL'JEx, HIL H/L, HM, HH, *H, Ex/VH,
(Worksheet C-16) VHVL, ExVL | VHVH, EX/Ex g‘
@ ) (6) (8)]
Degree of '
5 confinement (MWR / 08-1.0 0.3-0.79 0.1-0.29 <01 2,
MWR,} (Worksheet C-
13) (1 (2) 3) @
Total points 2{_
) l;ileré'i‘éiéb‘ility category point range
Overall lateral stability Moderatety _
category {use total points S;ab;e unstable Unstable [Highly unstable
and check stability rating) ;_'_', J F_12 e !:21 SZ

C54
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day

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

Stream: /L{éf-cﬁvwlw fg\/wu@ Stream Type: C'«‘;F
ion:  (Ledd, 2-
|Location: Valley Type:
‘O_bsewers: Lk"h\ 2 Date: 7/ L/ oF
 yertical stabllity Vertical stability categories for excess deposition / aggradation |
- erfteria {ehoose one e '-és'. WE = z;::ffef’
-atability category for No deposition moderate XCOSS Acatradation ] PRSI0,
sach cilloriarn =5) P "} deposition | deposition |- Aggrggaﬁqn | eachrow)
Sufficient depth ?i'rend t_o ward Cannot move Dyl Cannot move Dy off
. insufficient depth . .
Sediment and/or slope to andlor siope- of bed material bed material and/or ]
1 competence transport largest slightly and/or Dype of D.qp of bar or sub- Z
(Worksheet C-18) size available incompatent bar material pavement size o
K/:) § @) @l T (8 \
.\- B ) “ » .
Sufﬂcient\"f"/ Trend toward Reduction up to { Reduction over ﬁ"‘w"el- *
) . . 25% of annual | 25% of annual foore?
i . capacity fo insufficient di t vield of di X
2 Sediment capacity transport annual | sediment sediment yield of| sediment yield for ,r‘),.-s
(POWERSED) load capacity bedload and/or | bedload and/or g g
suspended suspended 24
.............................................................................. ovf
@ ) (©) (®) Reads ;‘”:;
195 10
) Wid ratio state 1.0-12 Yo12-14 14-16 >1.8
(WorksheetC-12y | ot 1 ?
{2) {4) (6) {8)

Current stream

type at potential m
Stream succession or does not {(E-C) (C—Dy}, (F—D) é

4 states (Worksheet C-| indicate

19) deposition/ {C—F)
- aggradation
(2) @ @ T T e
Depositional B1 B2 B4
§ patterns (Worksheet i B B6, B7, B8 '5'»
C-8) oo
{1 {2) {3) (4}
6 Debris / biockages D1, D2,3; D4, D7 D5, D8 D6, DY, b10
.~ (WorksheetC-8 ¢ | 1 {
{1) (2) {3} 4)
Total points| 2> 8
- Vertical stability category point range for excess deposition /
: aggradation
Vertical stability for
-excess deposition / . Moderate Exces_s
aggradation (use total No depasition deposition deposition Aggradation
points and check stability 10-14 15-20 21 ;f" > 30
i rating) I . r r

Copyright @ 2007 Wildiand Hydrology €55



Magruder Branch Degraded Reach Team 2 9/25/2007

3" Field Day

River Assessment and Monitoring: Impaired Reach

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

Stream: /{'( A C S MC&« @vﬂm o Stream Fype: C(-(
Location: ﬁuﬂ& B Valley Type: ?
/]
Qbservers: \T_Iéc@fm 2~ ' Date: ?/ Z£ / o
Vertical &tability =~ | Vertical stability categories for channef incision / degradation. | =
criteria '{g:g!';_:ps_e one { {0 Moderate 1 " ' g::’::ﬁgow
stability category for Not incised | Slightly incised| 0 ?‘“;3‘3_‘ Degradation | ‘eachrow)
eaChCl’iml’iﬂl’!"—S) ‘ 7 o | i : V.Imls o ST W) s D
Does not Trend to move Particles much
Sediment indicate excess grgegfsll)zaersotrhfn Dio 0; bed larger than D;p
1 competence competence .Blw..f.BT move of bed moved
(Worksheet C-18) Pon g4 OT D@
................. S S e OO OO O e S S S It TP e e sty
[ (@ ) 5] (6) (8)
" Excess energy
Does not zi:gt:t e:x;:eig sufficient to tEr Xcess :.n eray
Sediment capacity indicate excess 9y: Ub increase load up ansporting more
2 _ capacity 10% increase to 50% of than 50% of
(POWERSED) p above reference | 8 " annual load 2
@ @ ®) @ ‘
Degree of channel 1.10 1.11-1.30 1.31-1.50 1.50
3 incision (BHR) Qo) A ' T 2.
(Workshet C-10)  f----m-mmrrvmres oo e e e s
{2) (4 (6) (8)
Does not fBHR >1.1and| IfBHR > 1.1 |
Stream succession indicate incision | STeam type has [ and stream type | {B—G), (C—G),
4 states (Worksheets | degradation w/d between has w/d less (E—G), (D—G)} 2
C1%andC-10) . | T 1 R NS e
(2) (4 {6) {8)
Confinement (MWR -
0.80-1.00 0.30-0.78 0.10-0.29 0.
5 /MWR,.) % <010 2
{(Worksheet C-13)  [r----osmmeomemm oo e e e e
(1) (2) (3) 4
Total points |2
Vertical stability category point range for channel incision /
g . degradation S
Vertical stability for
channel incision/ . . o Ml.?de_rately ]
degradation (use total Not incised | Slightly incised incised Degradation
points and check 9-1 12 y 19-27 > z
stability rating) r : r r
C56 Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impaired Reach

Worksheet C-23. Channel enlargement prediction summary.

9/25/2007

3" Field Day

Stream: //(_@_,‘,'WMAM g/aau,ﬁ\ Stream Type: OH[’
Location: &gyé 2~ Valley Type:
lovservers: \Zgen 2~ Date: 7/2¢ [

' .Channel enlargement

Channel enlargement prediction categories

-prediction criteria
 {chcose one stability
category for each

No increase

Slight increase

Moderate
increase

Extensive

Seiected
paints
(from each

" row)

Successional stage

Stream type at
potential, {C—E),

{C—D), (B-G),

; (Fy—B), (G—B), (E-C) (G—F), F-D) | (D-G), (C—G), 4
1 shift (Worksheet C- (F—B,), (F=C), (E—G), (C—F)
19) (D—C)
@ @ ®) ®)
, Lateral stability Stable Mf:s‘:;ﬂjy Unstable Highly unstable
(Worksheet C-20) y
(2 ) (6) (8)
Vertical stability
. excess deposition/ No deposition gggfzgéi Excess deposition Aggradation
aggradation é
(Worksheet C-21) 7777777777777 @l T @l T @ T ®
Vertical stability = . a B s . 1 .
Not d lightt E
4 incision/ degradation| ot incise Shightly incised [Moderately incised|  Degradation (_%
{Worksheet C-22) PSR vsSrapurartrs VSN o e W~ W SO
(2) (4) (6) (8)

Total points

22

Category point range

Channel enlargement
prediction (use total
points and check stability
rating)

No increase
B8-10
-

Slight increase
11 -16
r

Moderate
increase

Extensive
>24
r

Copyright © 2007 Wildland Hydrology
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Magruder Branch Degraded Reach Team 2

River Assessment and Monitoring: Impairéd Reach

3" Field Day

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

rating categories.

Stream: Meesyede Pran A

Stream Type: 4

v
Location: Feoct. 2-

Valley Type: ¥

Observers: b@m 22—

Date: 9/2¢ (o3

“Overaif sediment supply | T,
_predictioncriteria -~ | i
{choosg corresponding - | Stabilityrating Points | Selected
-points for each criterion 2 n el - PRI
-5 o
Stable 1
L ateral stability Mod. unstable 2
(Worksheet C-20) Unstable 3 CIL
Highly unstable 4
Vertical stability No deposition 1
, excess deposition/ Mod. deposition 2 ;
aggradation Excess deposition 3
(Worksheet C-21) Aggradation 4
Vertical stability Not incised 1
3 channel incision/ Slightly incised 2 Z
degradation Mod. incised 3
(Worksheet C-22) Degradation 4
Channel enlargement ::: 12::::;5; ;
4 prediction (Worksheet |—3= 54
Mod. increase 3
C-23) -
Extensive 4
Pfankuch channel S::’_d: Stjble bl L
5 stability (Worksheet C- - 2 Z
11
) Poor: unstable 4
Total Points | /[
.., .. Category pointrange -~
Overall sediment supply : ) .
rating (use total points Low Moderate High Very High
and check stability rating) S 6-10 11-15 16 - 20
r O : r

C58

Caopyright © 2007 Wildland Hydrology

9/25/2007




650

ABojospAH pueipiim £00Z @ Mbukdon

Aeq platd €

. By Ko @ alesapo O " (92unog jauuey))
w 'SOSNRI/SHIBLLSY _ W 1 SEs Ajddng jusunpag
m :SasNeI/SHIRWaY SAISUDIX] @m‘_uc_ g 25ea.3ul Em__m 95e340U1 ON nm_u.__Uh u_.._&Eﬂmsm_:N jauuey)
N =
% e uonepeibag pasioul Ajgielapoy m pasiul 10N V_E_ou hmco_umum..mmn:
Q ) . . : 11gels jedien
(e} T T uonepeibby uonisodap ssaosx3 uonsodsp s12Iapo uamsadap oN "m_e_u_ AM“MMMm_M.mmi
L JULIOA
{S2SNEIYSHIBLUSY aqesun ajgeisun Aj1eiapoly Jqers . Aunqeis jesage
diy) arers {adA)) 2
h mL (2 T 3 1) Mels !
/o . +— s +— ? D — WS
[ g %mMMMm _m_u:m:on_.u_ﬂ - Emm”b“m ”:_um_xm_ et 1+ T D oBe)s jeuaissasang
I/ 000 [ Lo kD adojs m 0 Maydep oum.. Py pdap N = N0 =1 s(uiw) aidwes Jeqgi aoudjaducy T
N _umz_:umw_ Bunsixy m paJinbay / Bugsixy v + . S wioyy apiped ysabise AuBwenuy
m ey Joeded luaiynsuy Ryoeded waayng b.ﬁw_wwwﬁwh__wom
_mu . WOV ONGTY | upfisuon) — \O)\® | (hsuoy) 4= TG \\N.WN (1) paipms . meE:m.
D S hw”“_._wwmm ﬁmquWSmUw 139]e] UOIS0l2 yUBQWIBANS |BNULIY yoea. jo pbuai uoIS0J jueq
| -bunes Augger (UM 7 M) B N ’ ‘(M) oney
|MH.V AF2U73205%  Pyanaf M awauyuod Jo saibag &Q d3udIBjay e UIDIAA Lmucmm_z
© 28U K2y gypp Bunes AngersBgpus pma—EZHOL (/M) / (G/M) \ﬁ :(P'a/m) oned L %\ “(a/m) onel
Dnnu alels onE amm ﬁ.\n\w -} a1e1s oned udspuyipipy] 4 Q/M aoUBIBIEY uidspuipiany
So) :(Bunes aanoafpe pue JlawWARL) ~ :bunes Apgers 0 ((oney WhisH-yueg)y  saapu) Kungeis
3 s sl 7S wepatod Lo s
S : : i sW-72 S Em.ﬁm ﬁ v \%t M J1Bplo pue \N :aunbasy
© {suueyd/sugaq jeuomsodaq] lapuespy 971S wean A\L Mo
> VIZ IS (e | A ek o e pr 11ey Nk MR _é,@gjm{ T GoTREY
% G.m.".;ume m_,””_hxv“. :M M__mmm: sopue JoBia uonipuon SiEway - ‘Ajsuapyuoiisoduwing jenualogd Rysuapuomsoduwios Wauns :.m_._mn__w_
84 I A‘U O. .hw__m\/ . i C_Umwh_w mM A% s\ , N - "Qu: _.,_“—n—mv
c abelany ’ T\h/ jood A / ‘(ueawpxew) |29 \\o MW \ ;
) ) 1 npjue
O 2doS oney | 011004 | oo I onel tpdaq L iy
c 100d [FI3a] {004 ol 3 Xeyy pag pue a|ijold JOAIN
m paq :uooEm\mw_Mzn_EEmm::m asuabloaipyacuablaauoy) paq aue|d _oo&nm“mf/rmm&m_t_m Y @0t )
m ks bS] — BL'O '¢ -2l 7 . : T—T (ebue
0 91 sonurg PYRPRRELITTEY b m&@ Py £e mza bS't ymn \d:mm_h_v waned [ULEYD)
() oL 0Bl 0@ :{y)esseeuod 3 hE :(y) ease i g : ;
- ; . Sz ) yipim oy yidep
O wawiouanuy -P00|4 4G LADIAA 784 U0I1D95-5S0! linpiueq uesiy- 7] npjueq ues, uolsuatulq jauueyd
m N = 2 A {Inpueq ueay
=3 I :adh] Aajjep w R radh ) weasns ro— .w..wﬂu e 2 w3l siaaRsgQ
nMa wi R Poop .9 <\ :uoneaoy LEYNLG D\ weans

‘selobales uonipuod Agels Jo Alewiwng "gz-~7) 19aYsRJoM
yoeay paledw) :Buuckuopy pue JUBLLISSISSY JOAIY



Magruder Branch Degraded Reach Team 2

9/25/2007

River Assessment and Monitoring: Impaired Reach 3" Field Day
3. Channel Change
Worksheet C-28. Summary of annual data comparisons.
B Data Comparison Form
gtrearﬁ: Me é rw’( ey Reach: 2.
Observers:fé 2 Date - Year 1: Date - Year 2:
Riffle XS: Pool XS: Glide XS:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
£ Widthagr 287 ] 4.2 5 2 4 ¢
1% 5 Mean depthy /.26 2.1 /.7
& £ |Widthidepth ratio /6.4 4.17 4.5~
? 5 . ‘ ‘
§ _g Cross-sectional Areans | 3 of o Lo Y2 ¢l
Max depthok /s f; y é’ ; 2. lq
© o |03 (mm) 6. 47 ¢S ¢ % S%éq
- ] (S T)
% 3 |Dso (mm) [9.496 16.6] | il
(4] H
& 7 |Dey (mm) 55.346 /67 | 40,0
'-5 |BEHI rating Hal, vV #H ] %Hw*
g NBS rating Low H?scl Lot
i
% [Predicted erosion My |, 4 ! ].O ‘ L/
8 Measured erosion (ft/yr) — — S—
Year1 | Year2 Year1 | Year2
Revised Plankuch Channel )
Stability Rating 105 o Dss (mm) | 0.2 |
: a. :
Bank-Height Ratio 5;?:(}; /":Z g Dso (mm) § 8.0 2.
Pgint Bar slope ,23 ‘g Dee (M) § L4670
Riffle Length/Riffle Width - 5 g ;’ D1 b (nm) 26 0 :
Pool Length/Riffle Width ‘"’%f
~ 0
8 s SulS 5 o3, § g | deidw (47 i
— - c - ;
-§ B SnlS | 035 % K Do/ s 2. 34 §
I | 3L S SE | daw | 343
£2 - £ o ;
a0 S¢S O 280, 2P | dgfdu > 19
Copyright © 2007 Wildland Hydrology Ce7
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Magruder Branch Degraded Reach Team 2

Torid 37 o pepeynr g 20

River Assessment and Monitoring: Impaired Reach
Worksheet C-27. Bank profile and bank erosion summary data form S /4\ / ] g’

9/25/2007

3" Field Day

T e BAVK PROGILE: ORREHEE T e
| Stream: (Mol v oL{ rCree K. Observers: > §#ve. J’g // ﬂm- e
Location: &/FFle Mx—& Team & Date: St/ /0D
Cross-section: A‘FE/e BEHI adjective:
Bank: ° 8 ) NBS adjective:
Toe pin station {ft): IS Sdteden ) Predicted erosion (ft):
Toe pin elevation (f): 78! ‘_/f 4. 83 ) Measured erosion (ft):
Date: /2%/0% Date:
‘Horizontal | :Vertical = |25 ¢ iNotes 22207 | Horizontal'} = Vertical: [ o ‘Notes j’
0 ' [:2¥% | (£ G’B’KF Est., (MMJ
26X/ ) Tot O/ Tof berets S Z/ L PO
o5& PRE S i Z.o5 z.of e Al
2 E0 & 23
K-l 1.9 e 2
0. 67 8 Gawk P
. 57 < 3§
0§k LI Rl
(5.9, | -z #
/.0 L ZF
T4 ) .
2, 96 /22 Lawle i
Az 4
/O S50
72/ 7

Vertical Bank Profile

S o nens St s 4§ 2mes o

N
Z

; : :
O O, ST S S S

Vertical Distance (ft)

Horizontal Distance (ft)

C66
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Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring- Impaired Reach 3" Field Day

Worksheet C-27 Bank profile and bank erosion summary data form.

N st BANK PROFILE \WORKSHEET i b !_

Stream: m&c.o‘ cude  Cree fe Observers: /’ﬂ‘( / éﬁ@ 6

LocationTeAm 2, [ 204, Y / Date: g/ a5

Cross-section:  Poo / I BEH! adjective:

Bank: (st et NBS adjective:

Toe pin station (ft): A4, 4 ya Predicted erosion (ft):

Toe pin elevation (ft): %2 (a3 ] Measured erosion (ft):

Date; | Date: .
‘Horizontald Vertical | 120 iNotes ~Horizantal ‘| ¥Vertical! |0 000 INates ! 5 M%PM"
e ~L HA | Hort Ue,r% 2.35 | 2.90

.66 | 150 o0  —4Z 2.9/ 32.27

0,0 0.6 2.53 3 2
2 278 o b bl D70 33231
.5 2.64 s VT Belels D TAE 5.2~ HZ PN
6 | 250 [, . 1| sg=s | 267
{75’ .12 170" _3 é’;f 2.85
= } L4 el s i 2 Vo o 4}
J.0o5 | .6 % 2,76 | Y 37
.3 A5 2.5¢ ¢, D8
LY A& D,y 0 l;/: 4
/17 + 35- '2 » ‘l yd 7:""'

205" | 24340l 9,43 2.%4 'q,gs

205 | 277 .

236 1 2.8> | F[ P ()

-
2
(=] g -
8 sFET——— : e =
E e R S Tt T S =
> 2 ‘. :

1 ‘ i

o s ¥

0 1 2 3 4 5 6
Horizontal Distance (ft)

L. 10038 @ ( i

Xs el BM
5.5 e N B B B
G / A C%g Copyright © 2007 Wildland Hydrology
] oy, ZM/ ' Cliole doe poa ,? .C,C §>
i
ol 977 s 1 s L



Magruder Branch Degraded Reach Team 2 9/25/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

Worksheet B-27. Bank profile and bank erosion summary data form.

.‘, /AL o\ N 3 [ A ‘.-.' ,"o\"-"'”.:':" o AR
B B (e "i 3?" B ANK: 'PROFILE W.RKSHEET(“‘M A i
Stream.r”ac %’Uc{cr Ceree fe Observers: PNLW ('—;,l\eém"’\“h

- — v,
Location; | €evn A . 9—6\.(,, Date: \fL‘; / oy
Cross-section: Gffi€ BEH! adjective: '
Bank: co= \— =h' ed £ A NBS adjective:
Toe pin station"(ft): 2616 ) Predicted erosion (ft):
Toe pin elevation {it): 7. % é( 25, 5:3 ) Measured erosion (ft):
Date: Date:

“Horizantal ] Vertical” | 7550 Notes i 23] | Horizontal || "Vertical | v o iNotes e o
a\kg I\1,\
1.0J ab

P ]S .4
L 52
’ 6%
ﬂﬁ;ﬁ | .9% NE
1,03 .20
1,16 11
1.2b 1.49
& [:HY .44
'}er‘ﬂ Mb _ .50
h& ) .6
I.54 Lo
1.6% 2.1
"‘-'Ll‘ 1 \% Q
Vertical Bank Profile
8 : , =
F= : :
g = :
8 = :
E 51 : p
R = é s '
B 4 2 7 )
g 3 : ‘
& = :
> 2 | = ; =
1 : ——
- o ; Lo ey P B : ; 6 :
o i ; i 3
0 2 3 4 6
Horizontal Distance (ft)
Copyright © 2007 Wiidland Hydrolagy B67



Magruder Branch Degraded Reach Team 2

FT L

STREAM SURVEY
CROSS SECTION

9/25/2007

sfﬁ el [2 />

STREAM _ Magpodia Creck  SU& — pAaTE 1 /25 /67
REACH TCaym 7 ol CREW B /] ﬁcﬁc_) STewe Clpayl,
xs RifLée STATIORTA | (S : ]

IBegin on left, facing downstream (all measurements are in feet unless otherwise noted)

ELEV./ VYo < mofoin/| ELEV.]
NOTE DIST. | DEPTH NOTE DisT. | DEPTH NOTATIONS
wet| g L/ g 21,7 9- | SUA//5 0o B NOTE ABBREV
S0P g (9 f PRo i Left L
= P A c, & Right R
TG 7 5 99 B.iattyldd <4 [, 2  |Pin P
R o vt g &S| S0 nard e on 42 =2, 9 |[Edge of Water EW
<~ LV €15 | 460 ' -29.5 | 44¢ | Water Surface WS
{5 6 .%b Channel Shot cs
1075 | 2.3 Ground Shot GS
12.0) 4 é§ Thalweg ™
jH4. U . b Monument T/B MON
1<l 4.79 [[Floodprone FP
sk 1 7.0 I Bankfull BF
F&R.P\ 1€.0 —2.3% Top of Bank TOB
e _|L§ D | 7.52 Siope Break SL BRK
21,7 1742 Scour Line SL
272 7,705 Inflection Point P
2.4 i Vegetation Line VL
b 2.5 7
BEWIS \f\/gL’-B\ 256.F | 595
7Y 7, Y ENTRENCHMENT
AV A (XS | 78BS FLOODPRONE ELEVATION
2.6 128 FLOODPRONE WIDTH
3¢ ~. 8D BANKFULL WIDTH
32,7 2 ENTRENCHMENT
{ WQ Ju. 2.9 1 a7 Scour charn | ocalinn
S EUT . unebir oyl 9 I3 e 345 @at
32, 7.9/
’ 7 o:Z _
PelRE) [zaz | 592
m— 2S5 ?2?»
gomnie () 27 1 %.u
SLC*L‘J/ (\‘L'j Z'l:> 7r }?_6
0 ¥y [ 7225 |71
26 1569
—g g’ 5 .-S’_‘ Lfb } Zﬂ 77 a8
N L) g5 [ fot -4
B Y XS and 4{; s’,}f g Rovsts frut
Y T ! 4, o T ,
TEp) T 2R Ao A3 X et
N~ l%f_;r S1O@ _ [ 5 pre
) . 'y
20,5 1 oY ooz B
g5 1~ 5.45
O 7r DW%
1w
USFWS-CBFO B

9/20/2007 2:31 PM

Cross Section XSForm

Y

%

s



Magruder Branch Degraded Reach Team 2 9/25/2007

STREAM SURVEY
CROSS SECTION

STREAM  Macs Buplen AL DATE 2/2%/0F
REACH TEMUK CREW F#wt, Gy
XS gt R~ STATION /Zel. S
[Begin on left, facing downstream {all measurements are in feet unless otherwise noted)
ELEV./ ELEV.7
NOTE DIST. DEPTH NOTE DIST. DEPTH NOTATIONS
) T4 ] NOTE ABBREV
R WA r £ Left L
2 §, %6 - 2d Right R
Y2 L 5L Pin P
SR £ 1é Edge of Water EW
¥ 2 22 Water Surface WS
& .34 Channel Shot CcS
bd 259 Ground Shot GS
B,/ #7257 Thalweg ™
yx- 2 .3/ - Monument T/B MON
/2.0 % Y3 Floodprone FP
/¥ e L7 Bankfull BF
/5" 7,45 Top of Bank TOB
/b6 FXEYd Slope Break SL BRK
e 7.£3 Scour Line SL
S 2, 54 Inflection Point IP
7% 3 292 Vegetation Line VL
22 F LTE Fw
22 »5e cs —
>3. 2 2 7/ 7H ENTRENCHMENT
z > o 2, R/ 7 FLOODPRONE ELEVATION
S s AL <5 IFLOODPRONE WIDTH
z& &5 25" c < l BANKFULL WIDTH
Z8: F F: 32 &ew ENTRENCHMENT
28, ¥ £ 05
- FoZ
27 5 L9
Fo £33 -
2/ =2
i s, /7
25 5. 94
25 LT BF 7
Us@l Sovmt rFae@ Sotalin
X aedoy 4z /?7‘2%@ Craztrrsacdf

USFWS-CBFO
9/20/2007 2:31 PM Cross Section XSForm

e



Magruder Branch Degraded Reach Team 2 9/25/2007
Eb&\f‘( ""UQ_ DA Q,ZO'

STREAM SURVEY
CROSS SECTION

STREAM Mac grooker Creefc DATE  gl3s)o
—
M £ CREW  fanl | (5000 (e angy &
Xs  Flol STATION 224 { Pi«uiul{s})()& / rcance )
Begin on left, facing downstream (all measurements are in feet unless otherwise noted)
ELEV./ ELEV./
NOTE DIST. | DEPTH NOTE DIST. | DEPTH NOTATIONS
D) R NIV, NOTE ABBREV
o S 9Z | THA Left L
[ 1467 Right R
2 LeZSH Pin P
Y S35 1oase ok T¥, 2ols Edge of Water EW
9 .37 [ Water Surface WS
12, 5’;) i Channel Shot cs
g 15./0 WRKE WKlGoob Ground Shot GS
/Y6 | £.50 Thalweg TW
I s Monument T/B MON
/(& -8 { |[Floodprone FP
7 Ly S/ Bankfull BF
/B z,7x Top of Bank TOB
1 6,07 Slope Break SL BRK
20 (ool é Scour Line SL
? | é Y Inflection Point IP
2.1 B | 488 | L E L) Vegetation Line VL
ZZ | 723
2.4 7. Y
25 | 7.3 ENTRENCHMENT
206 | % FLOODPRONE ELEVATION
? g % L FLOODPRONE WIDTH
g R .95 ’BANKFULL WIDTH
. 29 Z. Y9 JENTRENCHMENT
>0 | 9.2 s,
2 -1 - Zag gE be a@
091 7.47
3. 9 . D5 _
bl | €0 I Fmbedol [ohis
23] 7.32
3.7 17 sE
3Z2.S | .30
32,8 | 98¢ |70
2Y 9.32
35 4,20
e 149 %
- ; 70
51 _% 40
& y 22
v SL' "% H
L SD 1 3.09 RPIAI
50 273 74 PR P/
USFWS-CBFO

Cross Section XSForm
ot

9/20/2007 2:31 PM



Magruder Branch Degr%ggiR%chEMZMQ% — 9/2/?/%027
78.38

STREAM SURVEY
CROSS SECTION

e
e

STREAM mhc%fuo(u Croole

DATE

925/

REACH 2 CREW Pcu.,e, PMJ‘) Grf% Mannes b~
xs  Glide STATION 2.6/-6
Begin on left, facing downstream (all measurements are in feet unless otherwise noted)
- ELEV./ ELEV./
NOTE DIST. | DEPTH NOTE DIST. DEPTH NOTATIONS
(s ¥ N o .57 NOTE ABBREV
PN &, 47 Left L
Z |50z Right R
& 4.3z Pin P
]| &5 37 [ Pigtsbed asef Edge of Water EW
>7 0T, Water Surface WS
1/ | <.z Channel Shot Cs
1Z_1s./5 YA~ Ground Shot GS
15 1 5.2X8 Thalweg ™
15.51¢g €0 Monument T/B MON
14 o, 45 Floodprone FP
b |l 7.03 Bankfull BF
£ 7.00 Top of Bank TOB
I L. 76 Slope Break SL BRK
| 7 o .5 ( (e Scour Line SL
] & BN Inflection Point IP
F- 4 2‘2 Vegetation Line VL
vA VA
2z 16.X
2% e XY ENTRENCHMENT
23.C| Z8e1£.79 | L) FLOODPRONE ELEVATION
AY | 4.25 | B {IFLOODPRONE WIDTH
xS - 77 [_BANKFULL WIDTH
24 2.00 ENTRENCHMENT
25 é ' §%
25 Lo
| scons Ohasn 120 17.06 1 Glide, _
Y| 72.27
-y 7-24
23 72
%:f ?%“ w | 39 7.Z2%
[Py FN éq' s 7’_2(4
B‘A “* Df b é“'- 7" BLI
' A8 1228 I
325.] |e27 1250/43_%_@4(
2 |52 T
2X 196
9 4,53
[s) 433
Y 0%
Yz | 3-%¥b

USFWS-CBFO

9/20/2007 2:31 PM

Cross Section XSForm

W




Magruder Branch Degraded Reach Team 2

STREAM SURVEY

4

@9 e
250 A

9/25/2007

LONGITUDINAL PROFILE b
STREAM v « I .(c/ DATE 94~ 2% 5+
REACH 1~ CREW\J LD \ 0
(all measurements are in feet unless otherwise noted)
STATION|[ 1w || WS BKF WS/BF TOB | Other | Other COMMENT NOTATIONS
D N A Ed O a5JL, 41 o O Ple NOTE | ABBREV
ol edd | L4t Left L
2 < | .2 [[Right R
RS, 3. dd " PPin P
o IL.U4 |2 cq [Edge of Water EW
yl2F 2zl +3C1F 59 I 52141 J4.q% Pindd ¢t pf ber|[Water Surface WS
HC hannel Shot CS
SO bt _ {leround Shot GS
| TS 421 N1 TPE  lotre it be %E‘a'weg ™
745 LF2- | 7P o7 iash merFMonument /B8 | MON
. 3.9 Y- <.33 |wio. @m\" codprone FP
3t + L0 Tlohp L 9 LF AT losl (e, JBankiul BF
REKA % (fﬂ' Too of Bank | TOB
5 o _ _ F. 19 “Termee ||Stope Break | SLBRK
'D'L 5.5 "] f; ‘ﬂ 238 £ 134 jfScour Line sL
L2.7% A% : {7 [Inflection Point | 1P
cg_g -9 %.ad (Lo 6l [Vea Line VLo
' 2.2 {392 1. 20) Tl €.,
31.£ e S
2.3 1x2s | 232 || L3 K n
Gio |44y Dypneafd
492 | 4. b
ot 14 ._
wd | 4. \\l 1273 ko K % Y . .
ws | 1% B Rieo w5 | Eert v setome @y,
ng _ Sdd Tyt men vt 533 (o#f ...
(2 1 241
e K
oo Jydz | 30 || 2] _(oRon
131 o | .3
43 2 1.
120 ] 1043 Qfzse - e Pool
Jsg%; 62y |- DMAY -
1196 240 (197 [t GLiG /MG
1915 | 9445 o 4
T = T
_‘%J_.gf_ (1051 ool DM N
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Magruder Branch Degraded Reach Team 2

STREAM SURVEY

LONGITUDINAL PROFILE

9/25/2007

STREAM M ALL(u 16 (L

DATE G4259071

REACH 7]~

CREW/\‘\/M ( QM(_,

(all measurements are in feet uniess otherwise noted)

9/20/2007 2:30 PM
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Magruder Branch Degraded Reach Team 2
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\ 5 ‘ 2 -1 e enn
Worksheet A-17. Bar sample data collection and sieve analysis form. . 2 é. 2 zq!
. Point / Side BAR-BULK MATERIALS SAMPLE DATA: Size Distribution Analysis Observers: T¢ s . &— .
v ||_Stream: \S§ brean (MaCq Cmbx. DP.&LPJ Location: STh. 3,4+ S0 Date: 27/25/0%
oy L) 1 - (4 7
{02 ) (4 oo (3 =Cio)- (32) e (54 o128 oo i) o 2
5 h Catch Pan. /mﬁm SiZE fI"Sieve SIZE” m_m_a m il Sieve siZE ve m_Nm Sieve SIZE || Sieve SIZE || Sieve SIZE |
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. .24 M B Y 26 W2+ §29 Jlam Jlze . f| MATERALS
s | mw..uu_usa_u:_u Sample weights Sample weights uwm_zvﬂna_:ﬁ mﬂsu_alsa_n:_- Sampie weights Sample weights Sample weights Sample weights A._.S.o_ UMM) rtic «\ —20
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12 than: o
13
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{ 15 | _ )
Netw. il _|[7.5 | = Zl. 7.8 9.& 6.6
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POOL PEBBLE COUNT

== -
«  [STREAM: (Yo G ade DATE: A[25 \ /077
= REACH:  Tronn A CREW:
N XS No.: Riffle Location (also mark on reach sketch):
% Feriess, 224D T Particle Count TOTALS
I ft PARTICLE mm 1 2 3 | 4 5 6 7 8 9 10 | Tot# | % Cum
Silt/Clay <062 S/C il £ ¥
Very Fine | .062-.125 s .
Fine 125 - 25 A / £ I
Medium 25 -.50 N [ o
Coarse 50- 1.0 D 177 M
Vry Coarse 1.0-2 8 i P Z-
AN Very Fine 2-4 Tl s 3
e Fine 1-6 G g/l V4 M
@© Fine 6-8 R Jiii A
2 Medium 8- 12 A LI 7 it
Medium 12-16 v {1 & 3
- Coarse 16 - 24 E $ W {0
O Coarse 24 -32 L AT ﬁ\ : [Ea
® Vry Coarse 32-48 S ‘N1 & | 9
Danu Vry Coarse | 48 - 64 7l g 2
- 0.21-0.31 Small 64 - 96 C [l V4 1
o) 0.31-0.42 Small 96 - 128 0
© 0.42-0.63 Large 128 -192 B
© 0.63-084 | _ Large 192 - 256 L
% 0.84-1.26 Small 256 - 384 B
O 1.26-1.68 Small 384 - 512 L
= 1.68-336 | Mediom | 512- 1024 D
&) 3.36-6.72 Lig 1024 - 2048 R
m 672-1343|  VryLrg | 2048-4096
e Bedrock >4096 BDRK
= LARGEST PARTICLES ON BAR
% Bar Location (also mark on reach sketch): ]
2 Bar Length: Part. # [mm__ [Part.# Jmm_ |Part.# |mm
(@) Bar Width (Thaiweg - BF): 1 6 11
Wa Sketch bar profile (Thalweg - BF) 2 7 12
3 8 13
4 9 14
5 10 15

USFW3S-Stream Habitat Assessment and Restoration Program
Modified 04/22/04, TLM Riffle_PC_Form2



9/25/2007

Magruder Branch Degraded Reach Team 2

WOMAWM\HM

(de Fedble (nprid

(K- Durhow)

REPRESENTATIVE REACH PEBBLE COUNT

STREAM: [V oo fGrodec Croelc DATE: 1/25/07
i
REACH: CREW: \
| BT I I [l PARTICLE TALLY COUNTS BY TRANSECT ~
T Tot Comb
ft PARTICLE mm i 2 3 4 5 6 7 8 9 10 Pool |TotRiff|Tot  |%CUM |
Silt/Clay < 062 SIC || HE Y
Very Fine | .062-.125 S L
Fine 125-.25 A L
Medium 25-.50 N T
Coarse .50 - 1.0 D | { i/
Vry Coarse 1.0-2 S ,d \
Very Fine 2-4 { Wi
Fine 4-6 G P i
Fine 6-8 R ¥ \h/
Medium 8-12 A b < |lo /
Medium 12 - 16 v * .
Coarse 16 24 E F AT 21I(S
Coarse 24 -32 L [T A 5
Vry Coarse 32-48 5 il 1%
Vry Coarse 48 - 64 + * |
0.21-0.31 Small 64-96 C & F \
0.31-0.42 Small 96 - 128 0_g4
0.42-0.63 Large 128 - 192 B
0.63-0.84 Larpe 192 - 256 L
0.84-1.26 Small 256 - 384 B
1.26-1.68 Small 384 - 512 L
1.68-3.36 | Medium 512 - 1024 D
3.36-6.72 Lig 1024-2048 || R
6.72-13.43} VryLre 2048-4096
_ Bedrock >4096 BDRK |
. FEATURE SAMPLED ]
[ iength [Proportion  INo. Units _ [Sampled | T T iramsent 1 Feature Length __ [Width
REACH 1
POOL 2
RIFFLE 3
RUN 4
5
6
7
8
9
10

USFWS - Stream Habitat Assessment and Restoration Program
Modified 4/22/04, TLM

Reach_FC_Form 1



|

w  ISTREAM: Yhee gpueas Cle DATE:
% REACH: Teco M PR m_OEwﬁ: = |
A\ XS:No.: Riffle Location (also mark on reach sketch): <. y15ro0 | =
& A0 Ackiscbdd Particle Count TOTALS
o) t_ | PARTICLE | _mm 1 “ 3 3 4 3 6 7 8 9 10 | Tot# | % Cum|
; Silt/Clay <.062 S/C By = 23
Very Fine 062 - 125 S 0
Fine 125- 25 A [H 5
Medium 25-.50 N ‘ i
Coarse 50-1.0 b
Vry Coarse 10-2 S
AN Very Fine 2-4
& Fine 4-6 G r© 2 ¢ .
@® Fine 6-8 R [¢® 3 HN 4.
2 Medium 8-12 A |F ‘ @ ¥4
Medinm 12-16 A% . 4 = i3
= Coarse 16 - 24 E A S K (¢
O Coarse 24 -32 L =8 g (@3 5
© Vry Coarse 32-48 8 B It [P
Donu Vry Coarse 48 - 64 ¢ i m 1 [
0.21-031 Small 64 - 96 c = o & 7
D 031-0.42 | __ Small 96 - 123 o | _ g z
o 0.42-0.63 Large 128 - 192 B
© 0.63-0.84 Large 192 - 256 L
> 0.84-1.26 Small 256 - 384 B -
QO 1.26-1.68 Small 384 - 512 L N
= 1.68-3.36 |  Medium [ 512 - 1024 D
O 3.36-6.72 Lrg 1024 - 2048 R
s 672-13.431 VryLrg | 2048-4096 N
& | Bedrock >4096 BDRK. | | f
r LARGEST PARTICLES ON BAR
% Bar Location (also mark on reach sketch):
—~ Bar Length: ¢4 Part.# [mm [Part.# [mm [Part.# [mm
(@) Bar Width (Thalweg - BF): \ﬁ 1 3 11
© Sketch bar profile (Thalweg - BF) o 2 7 12
= 3 8 13
4 9 14
5 10 15

USFWS-5Stream Habitat Assessment and Restoration Progran
Modified 04/22/04, TLM

Riffle_PC_Form2
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9/25/2007

Magruder Branch Degraded Reach Team 2

CEACH AVERAGE
~-POOLEPEBBEE-COENT-

mewm>3"§»pwvrm§ v an b

DATE: 7/2</+?

REACH: (oA 2-

CREVW: 7zam 2~

XS No.: Riffle Location (also mark on reach sketch): )
| o0 S | fiorer (LON Particle Count (/) DE I TOTALS
1t PARTICLE | mm 1 2 3] 4 | 5 6 7 ] 9 10 Tot# | % Cum
Silt/Clay < 062 sic i 4 | ‘ _ b
Very Fine | .062-.125 S 4 0
Fine 125- 15 A I ]
Medium 25 - .50 N o %]
Coarse 50-10 D | S Il z 3
Vrv Coarse 1.0-2 S ] 0
Very Fine 2-4 T 1 H i [ b
Yine 4-6 G |l * i1 ¢
Fine 6-8 R | » I [ 2 b
Medium 8-12 A LT ¢ H Z g
Medium 12 - 16 v < { | 5
Coarse 16 - 24 E | 4 31 LR 1%
Coarse 24 -32 L e IH sl f Y (&
Vry Coarse 32 -48 S W < [H 4] ) Y {o
Vry Coarse 48 - 64 I (1 1 ! 3 -1
0.21-0.31 Small 64 - 96 C T4 4 ! b 10
0.31-0.42 Small 96 - 128 0 ] | i | z
0.42-0.63 Large 128 - 192 B 6 6
0.63-0.84 Large 192 - 256 L [ ! i
0.84-1.26 Small 256 - 384 B
1.26-1.68 Smiall 384 - 512 L
1.68-3.36 | Medium 512 - 1024 D
3.36-6.72 Lig 1024 - 2048 R
6.72-13.43 Vry Lrg 2048-4096
_ Bedrock | _ >4096 || BDRK |l & [ 4
LARGEST PARTICLES ON BAR
|Bar Location (also mark on reach skefch):
Bar Length: Part. # |mm Part. # mmt Part. # mm
Bar Width (Thalweg - BF): 1 6 11
Sketch bar profile (Thalweg - BF) 2 7 12
: 3 8 13
4 9 14
5 10 15

USFWS-Stream Habitat Assessment and Restoration Program
Modified 04/22/04, TLM

Riffle_PC_Form2




9/25/2007

Magruder Branch Degraded Reach Team 2

LEACH AVEEKRGE

ROSGEN REPRESENTATIVE REACH PEBBLE COUNT

—

48
STREAM:  Mc¢ Q ~dar Bre-ofy DATE: _9/a5/07 -
REACH: Qeoch 2 CREW: Temmn A
N PARTICLE TALLY COUNTS BY ,Ecpzmﬁn,_,
j L ' Z hm _m v i Tot Comb :
fe PARTICLE mm _nm\ﬁr_.ﬁn\lu T qumu E SB% T%ﬁ % [ Pool [TotRift[Tot |oscum .
Silt/Clay < 062 sic |t % ‘ { i [ { IdB
Very Fine 062 - 125 S w
Fine 125 - .25 A r
Medium .25 - .50 N .\% 0
Coarse 50-10 D 1 il st
Vry Coarse 1.0-2 8 o
Very Fine 2-4 I il | . 3
Fine 4-6 G i ?
Fine 6-8 R 1 I s :
Medium 8- 12 A , 7 \ L L[l
Medium 12-16 v | il 4
Coarse 16 - 24 E I/ Fo I i 1 : m% 3
Coarse 24 -32 L 1 | ] [ im0 } 91
Vry Coarse 32 - 48 s [t fi i ] 5
Vry Coarse 48 - 64 i i ) A
0.21-031 Srmall 64 - 96 c |IF /1] ] | L
0.31-0.42 Srnall 96 - 128 o i
0.42-0.63 Large 128 - 192 B
0.63-0.84 Large 192 - 256 L / ]
0.84-1.26 Small 256 - 384 B
1.26-1 68 Srnall 384-512 L
1.68-3.36 | Medium 512 - 1024 D
3.36-6.72 Lig 1024 -2048 | R
6.72-13.43]  VryLrg 2048-4096 )
_ Bedrock >4096 __ || BDRK i1
o FEATURE SAMPLED 1. R S B S A I hl\H S _
N T bn:\mm\l‘m.ﬂuﬂ.ycn. h.mc\.lc_..:.ml\- 1mxnilm..mm_ - Transect Feature Length Width
REACH 1 :
POOL 3
RIFFLE 3
RUN 3
5
8
7
8
9
10

USFWS - Stream Habitat Assessment and Restoration Program
Modified 4/22/04, TLM

Reach_PC_Form 1




