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Magkuder Branch Reference Reach Team 2 | 9/18/2007
1/ 18(c7

River Assessment and Monitoring: Reference Reach 1% Field Day

Worksheet A-1. Level Il stream classification form.

Stream: Mg, oda, Pranch _ T;';’YME"Q
Basin: ~ . Drainage Area: acres EES 6 "
Location: ] ol 7
Twp.&Rge: ' Sec.&Qtr.
Cross-Section Monuments (Lat./Long.): Date:
Observers: Valley Type: & Y

Bankfull WIDTH (Wy,) c

WIDTH of the stream channel at bankfull stage elevation, in a riffie section. (; ‘/’ ft

Bankfull DEPTH (dp)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a / . 2_7'

riffle section (dus = A/ Wyy). it

Bankfull X-Section AREA (A,;)

AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle 3 ( :

section. ft2

Width/Depth Ratio (W / dpy) 3

Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. { ’ ftift

Maximum DEPTH (d, .

Maximum depth of the bankfull channel cross-section, or distance between the /, ;‘8

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

WIDTH of Flood-Prone Area (W)

Twice maximum DEPTH, or (2 x dny) = the stage/elevation at which flood-prone area / 6 5'

WIDTH is determined in a riffie section. ft

' |Entrenchment Ratio (ER) !

The ratio.of flood-prone area WIDTH divided by bankfull channel WIDTH (W, / W) {' [ 3

(riffle section). ft/ft

Channel Materials (Particle Size Index ) Dg,

The Dsq particle size index represents the mean diameter of channel materials, as ,?‘9

sampled from the channel surface, between the bankfull stage and Thaiweg 4

elevations. mm

Water Surface SLOPE (8)

Channel slope = "rise over run" for a reach approximately 20—30 bankfull channe! '

widths in length, with the "riffle-to-riffle” water surface slope representing the gradient | , vo S' 6"

at bankfull stage. Rt

Channel SINUOSITY (k) .

Sinuosity is an index of channel pattern, determined from a ratio of stream length L’

divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by [ . /

channel slope (VS / S).

Stream . cy Reference: WARSSS, B

Type . Figure 2-14, page 2-23 /e 0,859

Copyright © 2007 Wildiand Hydrology A7
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Magruder Branch Reference Reach Team 2

(EAam Z.

alielo7

River Name: Little Bennett
Reach Name: Reach 1

Profile Name: Team-2 Long. Pro
Survey Date: 09/21/2007

DIST CH WS BKF
-10.4 6.29

0 6.9 6.74 4.67
8.5 7.05 6.84

11 7.19 7.06

13 7.44 7.24

19 7.53 7.2

25 7.45 7.15

31 7.83 7.28

35 7.81 7.34 4.96
41 8.13 7.38

44 7.94 7.35

51 7.75 7.35 5.03
57 7.65 7.35

60.5 7.69 7.36 5.16
61 7.63 7.35

63 8.07 7.37

65.5 8.38 7.39

69 8.7 7.4 5.35
72.5 9.08 7.41

78 8.98 7.39

80 8.94

88 8.54 7.4

98 8.26 7.4 5.07
99.9 8.05 7.45

101.5 7.97 7.43

107 7.65 7.44

122 7.82 7.65

127 8.09 7.73

128.5 8.14 7.73

132 8.3 7.71 5.71
141.5 8.68 8.21

149.5 9.33 8.21 6.08
158 9.69 8.21

163 9.7 8.23

171.5 9.11 8.2

174 9.41

174.5 8.46 8.19

177.5 8.42 8.2

180 8.61

191 8.56 8.42

197 9.35 8.63

202 9.45

204 9.53

206 10.21

212.5 9.86 8.73

217 9.67 8.72

222 9.72 8.71 6.48

BM2 LongPro Ref
RIVERMORPH PROFILE SUMMARY

3.76

4.15

3.32

4.7

4.41
4.96

5.95

P2 P3 P4
6.74
2.28  2.58
3.82

Page 1
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Magruder Branch Reference Reach Team 2

BM2 LongPro Ref

Team 2-
qlielo7
227 9.63
234 9.45 8.6 6.8
238.5 9.24 8.65
243 9.07 8.67
247 8.88 8.66 6.5

L£ross Section / Bank Profile Locations

9/18/2007

8.66

Profile Station

Name Type

Pool Pool XS

Riffle Riffle Xs

Glide Glide Xs

Run Run XS
Measurements from Graph

Bankfull Slope: 0.0056

variabTe Min Avg Max

S riffle 0.01197 0.01656 0.02341
S pool 0 0.00039 0.00061
S run 0.03619 0.06365 0.09111
S glide 0.00082 0.00449 0.0089
P-P 58.91 69.53 80.15
Pool length 29.99 33.02 36.77
Riffle length 8.24 12.25 14.99
Dmax riffle 2.24 2.31 2.38
Dmax pool 3.52 3.71 3.87
Dmax run 2.64 2.78 2.95
Dmax glide 2.88 2.98 3.13
Low bank ht 2.7 3.25 4.07
Length and depth measurements in feet, slopes in ft/ft.
0

RIVERMORPH PROFILE SUMMARY

Notes

River Name
Reach Name

Profile Name:
Survey Date:

: Little Bennett
: Reach 1

Team 2 Long
09/21/2007

Pro

Riffle

riffle cross section
glide

begin pool

Pool cross section
end pool

glide

riffle

end riffle

run cross section
pool

end pool

glide

riffle

Page 2
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Worksheet 5-4. Morphological relations, including dimensmﬁ?ess ratios of river reach sites (Rosgen and Silvey, 2005). v,p‘) L \
Stream:  Macgruder, Reach - Final Reach Location: P ﬂ,‘,'%
Observers: Date: 9/18/2007 Valley Type: VIII Stream Type: C 4
. L . h River Reach Summary Data ] .
il [Mean Riffle Depth @;,;,5" [ 1.27 1t [Riffie Width (W) 2448 [ |R:fﬂeArea {/i;h,) B
g gMean Pool Depth (d). {238t |Pool V\ﬁdth(ka,,,) x1157 n |Poo| Area (Au) 2759 i |
i é '[‘)”:;’r‘lpw' Depiiasn Rifol ¢ a7 g::"“’ Pool Width/Riffie Width 50.47 w::"’ Pool Area / Riffle Area 0.89 ;\:"P’Ag
g rax Riffe Dep(h(dmw) 199 | —w&iﬂ " |Max Poﬂol Deplh’(dmbk,p) 02 3& it |Max Riffle DeptivMean Riffie Depth | 4 o 1.5%
E Mx Pool Depth/Mean Riffle Depth |2»992|3 JEF [ Paint Bar Slope | _a.oasvﬁ"? 013/ 6
o Streamﬂow Estlmated Mean Velocity at Bankfull Stage (u.,k,) { 3.7 Eﬁls ]Estimalion Method § Friction Factor ' '
ﬁStreamﬂow Estlmated Discharge at Bankfull Stage (Qux) i 115 §cfs |Dralnage Area § 1.3 imi2 » 4
e %n stry Mean Min _Max Diftiensionless Geometry Ratios Mean Min Max
| §Meander Length (Lm) ! 0 { 0 | 0 |t [MeanderLength Ratio (Lm/Woy) | 0.00 | 0.00 | 0.00 |
gﬁlRadlus of Curvature (Rc) _ 5 36 | 29 | 45 ift lRadius ot Curvature/Riffle Width (Re/Wpy) l 1 47| 1. 19! 1.84 ||
gHBelt Width (W) sso T 0 it [Meander Widih Ratio Wyy/Wix) T278] o 00 0.00
EEInd|V|dual Pool Length 147.8] 33 | 76 R [Pool LengthRiffle Width | 1.96 | 135 3.1
g EJPooI to Pool Spacing f 64.9 I 543 ! 75.5 Eﬂ |Pool to Pool Spacmg.f.R.if.ﬂ.é \.Nl.d.th ....... ‘ ' 2.65 1 2 22 3 09 |
| |[Rifte Length [6.83] 271872 [ _[Rifle LongtvRifte Wity — ~To24]0.11]036]
[ |[Valiey Siops (V) | 00122 [ |Average Water Surface smpeiw;mim oﬁl‘)‘(&);?;hlﬁf{/;t "~ [siuosty (vs/s) [ 14 |
|Stream Lengthﬁ.(WSALw)MM!. 209 [ |Valley Lengih (VL) — 1 148 it [Siuosity (SLAVL) | 141]
Low Bank Height start|=448:ft |, 72 Max Riffle '.élaﬂ R ift/6/|  Bank-Height Ratio (BHR) start M [ OF
; (LBH) end| 472 |t (79 Depth end{ 4:25 |ft1.6]  (LBH/Max Riffle Depth) endi 48[ 4f [
| | Facet Slopes  Mean Min Max __ Dimensionless Slop ope Ratios Mean Min Max
| o|[RifMle Stope (5. 0. 051’ 0.036/0.064!tv#t  |Riffle Slopa/Average Water Surface Slope (Sq/ S) 15.793{4.149|7.273|
¢ ‘.6 ..... "ﬁ_'i T = : ~ .
| & |[Run Stope Sw) {0, 443]0.035]0.260]7 [Run SioperAverage Water Surface Slope (Sun/ S) /7, 7 - | ###]3.965] e ceod
E’ [Pool Siope (5,) ___10.000/0.000]0.001 it |Poo| SlopelAverage Water Surface Slope (5,/S) _____|0.051]0, 038{0.059)
g IGhde Slope (Sg) HTMOOS 0. 002 0. 004|ftlﬂ“ . |G|rde Slope/Average Water Surface Slope (Sq IS) |0 326‘0 21210 400| /
) aturo MWPO"‘!“ Mean Min. Max __ Dimensionless Depth Ratios Mean Max
[Riffe Depth &) [1.7811.63[ 186 [n__[Riffle DeptivMean Riffle Depth (d/ d) | 1.4 | 1.28] 146
[Run Depth (a1 244§ 2 ] 3011 [Run DepiivMean Riffe Depth (du/ G [192] 157 2.45] M
[Paol Deptn (d,) [ a8 | 3.04] 4531 |Pool Depth/Mean Riffle Depth (dy / dhw) 2991239 357] =
__J]ciide Depth (dy) 118 [124] 22 |8 [Glde Depih/Mean Riffle Depth (d,/ do) [142] 098] 1.73]
. _ Roach® Riffief = Bawi Reach” Riffle®  Bar _Protrusion Height' |
0 O S 0 S T 07 g T
: § [ 8 | o | 2877 [[ps] 1248 | 2848 | 304 | 0 Jum i
[| Z||% Gravel [ 78 1 73 |[[es 46 rDso | 1789 | 9732 | 636 1“ 0 [iam |
gq% Cobble T e 177 Jﬁu I 783 2431 ] 0 mm [
£|[% Bouider N 0 T il [0 | 976 | 1052 | 493 | 0 |mm |
| [ Bedrock ST NN O S O =% T2 0 SN M w77

rjyen at deepest part of poc;l.
/67 A B /e

@ ¢ hdaghe. Lepeb gl r
@ -

a Min, max, mean depths are the average mid-point values except pools, which a
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 Hydrology
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River Name: Macgruder
Reach Name: Final Reach
Cross Section Name: Riffle US
Survey Date: 09/18/2007

Cross Section Data Entry

= o ISR

BM Elevation: 100 ft

Backsight Rod Reading: 1.46 ft

TAPE FS ELEV NOTE
0 5.77 95.69

6 6.07 95.39

8.3 8.96 92.5

9.4 9.16 92.3 Tew
11.2 9.24 92.22

12.7 9.25 92.21

14 9.42 92.04 tw
14.8 9.3 92.16

15.8 9.16 92.3 rew
17 9.07 92.39

18.5 8.99 92.47

19.4 8.77 92.69

21.2 8.8 92.66

22.2 8.51 92.95

25 8.37 93.09

28 8.5 92.96

31 8.21 93.25

31.6 7.5 93.96 bkf
32 7.14 94.32

34 6.61 94.85

37 6.45 95.01

63 6.62 94.84

69 6.87 94.59

72 7.61 94

75 7.64 94

77 6.87 94.59

Channel Left Right
Floodprone Elevation (ft) 95.88 95.88 95.88
Bankfull Elevation (ft) 93.96 93.96 93.96
Floodprone width (ft) 150  ee=-- ————-
Bankfull width (ft) 24.46 22.55 1.91
Entrenchment Ratio 6.13 = ----= e
Mean Depth (ft) 1.27 1.32 0.64
Maximum Depth (ft) 1.92 1.92 0.84
width/Depth Ratio 19.26 17.08 2.98
Bankfull Area (sq ft) 31 29.78 1.23
wetted Perimeter (ft) 25.64 24.23 3.08
Hydraulic Radius (ft) 1.21 1.23 0.4
Begin BKF Station 7.14 7.14 29.69

End BKF Station 31.6 29.69 31.6



Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side

Slope 0 0 0
Shear Stress (1b/sq ft)
Movable Particle (mm)

&= md -

EAM P

alielor



9/18/2007

Magruder Branch Reference Reach Team 2

(1)) eouelsI(] [BIUOZIIOH

0§

Ll

q

1P

= F{Ad¥ 9°T = FY4Ad ¢"9¢ = FAdM
sjuiod s10}e2ipu|
90BLING I9JEAN A

Sl

(1) uonens|3

—€8

Inpueg o Sjuiod punole) o

\|0\®:w
- C)\m\hl



River Name: Macgruder

Reach Name: Final Reach
Cross Section Name: Riffle - LongPro
Survey Date: 09/18/2007

Cross Section Data Entry

=

BM Elevation: 80.12 ft
Backsight Rod Reading: 4.92 ft

TAPE FS ELEV NOTE
0 2.3 82.74 FP
12 3 82.04

27 3.7 81.34

39 3.8 81.24

49 4.4 80.64

52 4.8 80.24

53.5 5.06 79.98 BKF
55 6 79.04

57 6.27 78.77

58 6.5 78.54

60.5 6.64 78.4

60.6 6.72 78.32 WS
61.5 6.81 78.23

63 6.81 78.23

63.5 6.72 78.32 WS
64.5 6.7 78.34

66 6.6 78.44

66 6.7 78.34

70 6.8 78.24

71 6.78 78.26

72 6.91 78.13

72.8 7 78.04

73.5 7.1 77 .94

74.4 7.12 77.92

74.5 7.16 77 .88

76 7.04 78

77.5 7.18 77 .86

78 7.19 77 .85

78.2 7 78.04

79.9 4.84 80.2 RB
83.5 5.1 79.94 FP
88 5.3 79.74

92 5.42 79.62

100 4_82 80.22

110 4.4 80.64

120 4.9 80.14

176 4.2 80.84 FP

Channel Left Right
Floodprone Elevation (ft) 82.11 82.11 82.11
Bankfull Elevation (ft) 79.98 79.98 79.98

Floodprone width (ft) 165.2 = ————— =



sankiuAbER i ch Referdhéd Reach?_Team 213:23 9/18/2007

Mean Depth (ft) 1.58 1.38 1.78
Maximum Depth (ft) 2.13 1.75 2.13
width/Depth Ratio 16.6 9.42 7.43
Bankfull Area (sq ft) 41.49 17.99 23.5
wetted Perimeter (ft) 27 .75 15.12 15.94
Hydraulic Radius (ft) 1.5 1.19 1.47
Begin BKF Station 53.5 53.5 66.5
End BKF Station 79.73 66.5 79.73

—— ——————————— e e e e, e, e et Bt e B - — T T — — — — — ——————— - —

Entrainment Calculations

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0

Shear stress (1b/sq ft)

Movable Particle (mm)

TeAm 2
9lieler
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qielo

River Name: Macgruder
Reach Name: Final Reach
Cross Section Name: Run

Survey Date: 09/18/2007

Cross Section Data Entry

BM Elevation: 80.25 ft

Backsight Rod Reading: 4.92 ft

TAPE FS ELEV NOTE
0 4.36 80.81

5 5.1 80.07 LB
6 5.12 80.05 BKF
7.5 6.32 78.85

11 6.37 78.8

13 6.35 78.82

15 6.55 78.62

18 6.88 78.29

20 6.88 78.29

22.2 7.25 77.92 LEW
23 7.37 77.8

24 7.49 77.68

25 7.62 77 .55

26 7.75 77 .42

27 8.06 77.11

28 8.09 77.08 W
29 8 77.17

30 7.46 77.71

30.5 7.25 77 .92 REW
31.4 4.76 80.41 RB
35 4.93 80.24

40 5.59 79.58

Channel Left Right
Floodprone Elevation (ft) 83.02 83.02 83.02
Bankfull Elevation (ft) 80.05 80.05 80.05
Floodprone width (ft) 165 @ ---—= -
Bankfull width (ft) 25.27 14.39 10.88
Entrenchment Ratio 6.53 = -———= e
Mean Depth (ft) 1.79 1.34 2.38
Maximum Depth (ft) 2.97 1.83 2.97
width/Depth Ratio 14.12 10.74 4.57
Bankfull Area (sq ft) 45.19 19.33 25.85
wetted Perimeter (ft) 27.51 16.67 14.49
Hydraulic Radius (ft) 1.64 1.16 1.78
Begin BKF Station 6 6 20.39
End BKF Station 31.27 20.39 31.27



Entragiu P BrdAchi Rl b eh e Tsam e 9/18/2007

Channel Left Side Right Side
0

Slope 0 0
Shear Stress (1b/sq ft)
Movable Particle (mm)

Tepam 2
q 116107
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qlielo7

River Name: Macgruder
Reach Name: Final Reach
Cross Section Name: Glide
Survey Date: 09/18/2007

Cross Section D_ata Entry

BM Elevation: 80.25 ft

Backsight Rod Reading: 4.86 ft

TAPE FS ELEV NOTE
0 5.08 80.03

3 5.09 80.02

7 5.05 80.06

10.2 5.24 79.87 BKF
13 6.81 78.3

14 7.07 78.04

16 7.27 77 .84 edge of bar
18 6.96 78.15

20.5 7 78.11

22.5 7.16 77 .95 LEW
24 7.27 77 .84

26 7.4 77.71

28 7.53 77.58

29 7.65 77 .46 TW
30 7.56 77 .55

31.5 7.54 77.57

32 7.16 77 .95 REW
32.5 6.5 78.61

32.8 6.05 79.06

33 5.85 79.26 field BKF
33.5 5.54 79.57

35 5.04 80.07

38.9 4.88 80.23

Channel Left Right
Floodprone Elevation (ft) 82.28 82.28 82.28
Bankfull Elevation (ft) 79.87 79.87 79.87
Floodprone width (ft) 165 - ————-
Bankfull width (ft) 24.2 12.1 12.1
Entrenchment Ratio 6.82 @ --——= -
Mean Depth (ft) 1.73 1.58 1.89
Maximum Depth (ft) 2.41 2.03 2.41
width/Depth Ratio 13.99 7.66 6.4
Bankfull Area (sq ft) 41.99 19.16 22.83
wetted Perimeter (ft) 25.62 14.49 14.95
Hydraulic Radius (ft) 1.64 1.32 1.53
Begin BKF Station 10.2 10.2 22.3
End BKF Station 34.4 22.3 34.4
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Entra1n nt Formula: Rosgen Mogqf1e 1e1d urve

C
Channel Left Side gight Side

Slope 0 0
Shear stress (lb/sq ft)
Movable Particle (mm)
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River Name: Macgruder
Reach Name: Final Reach
Cross Section Name: Pool

Survey Date: 09/18/2007

Cross Section Data Entry

BM Elevation: 80.25 ft

Backsight Rod Reading: 4.92 ft

TAPE FS ELEV NOTE
0 5.19 79.98

2 5.49 79.68

7 5.95 79.22 LB
8 6.39 78.78

8.2 8.33 76.84 LEW
8.3 - 9.8 75.37

10 10.5 74.67 TW
11.5 10.36 74.81

13 9.83 75.34

14 9.15 76.02

16.7 8.33 76.84 REW
19.6 6.7 78.47 BKF
24 6.43 78.74 RB
29 5.87 79.3

Channel Left Right
Floodprone Elevation (ft) 82.27 82.27 82.27
Bankfull Elevation (ft) 78.47 78.47 78.47
Floodprone width (ft) 165 = --===  mme——
Bankfull width (ft) 11.57 5.78 5.79
Entrenchment Ratio 14.26 ---———  —-——--
Mean Depth (ft) 2.38 3.33 1.44
Maximum Depth (ft) 3.8 3.8 2.58
width/Depth Ratio 4.86 1.74 4.02
Bankfull Area (sq ft) 27.59 19.24 8.35
wWetted Perimeter (ft) 15.41 11.61 8.96
Hydraulic Radius (fv) 1.79 1.66 0.93
Begin BKF Station 8.03 8.03 13.81
End BKF Station 19.6 13.81 19.6

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0 0 0

Shear stress (lb/sq ft)

Movable Particle (mm)
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Particle Size (mm)

([EAm 2
alislo7
Riffle
25
20
°
o)
£
T 15
e
9]
o
-
c
®
o
510 l
o \
5 1] - | .
o == | | | | | | | | IR
2.0-40 8.0-11.3 16.0-226 32-45 64-90 128 - 180
5.7-80 113-160  226-320 90 - 128 180 - 256
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River Name: Macgruder

Reach Name: Final Reach

Sample Name: Riffle

Ssurvey Date: 09/18/2007

Size (mm) * T TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 1 1.00 1.00
4.0 - 5.7 0 0.00 1.00
5.7 - 8.0 2 2.00 3.00
8.0 - 11.3 3 3.00 6.00
11.3 - 16.0 7 7.00 13.00
16.0 - 22.6 12 12.00 25.00
22.6 - 32.0 16 16.00 41.00
32 - 45 22 22.00 63.00
45 - 64 10 10.00 73.00
64 - 90 20 20.00 93.00
90 - 128 5 5.00 98.00
128 - 180 1 1.00 99.00
180 - 256 1 1.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 17.65

D35 (mm) 28.48

D50 (mm) 37.32

D84 (mm) 78.3

D95 (mm) 105.2

D100 (mm) 255.99

Silt/Clay (%) 0

Sand (%) 0

Gravel (%) 73

Cobble (%) 27

Boulder (%) 0

Bedrock (%) 0

Total Particles = 100.
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River Name: Macgruder

Reach Name: Final Reach

Sample Name: Reach

Survey Date: 09/18/2007

Size (mm) = - TOT # ITEM % cuMm %

0 - 0.062 11 11.00 11.00

0.062 - 0.125 0 0.00 - 11.00

0.125 - 0.25 4 4.00 15.00

0.25 - 0.50 0 0.00 15.00

0.50 - 1.0 1 1.00 16.00

1.0 - 2.0 0 0.00 16.00

2.0 - 4.0 1 1.00 17.00

4.0 - 5.7 5 5.00 22.00

5.7 - 8.0 4 4.00 26.00

8.0 - 11.3 6 6.00 32.00

11.3 - 16.0 12 12.00 44.00

16.0 - 22.6 21 21.00 65.00

22.6 - 32.0 9 9.00 74.00

32 - 45 9 9.00 83.00

45 - 64 8 8.00 91.00

64 - 90 3 3.00 94.00

90 - 128 5 5.00 99.00

128 - 180 1 1.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 1

D35 (mm) 12.48

D50 (mm) 17.89

D84 (mm) 47 .38

D95 (mm) 97.6

D100 (mm) 179.99

Silt/Clay (%) 11

Sand (%) 5

Gravel (%) 75

Cobble (%) 9

Boulder (%) 0

Bedrock (%) 0

Total Particles = 100.
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qlieloy
me/m FPLE
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0 | | | | | | | | | | |
0-0.062 57-80 11.3-16.0 226-32.0 45 - 64 90-128
0.125-0.25 80-113 16.0-22.6 32-45 64 - 90

Particle Size (mm)
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River Name: Macgruder

Reach Name: Final Reach

Sample Name: Reach/Riffle

Survey Date: 09/18/2007

Size (mm) = - TOT # ITEM % CUM %

0 - 0.062 3 10.00 10.00

0.062 - 0.125 0 0.00 10.00

0.125 - 0.25 1 3.33 13.33

0.25 - 0.50 0 0.00 13.33

0.50 - 1.0 0 0.00 13.33

1.0 - 2.0 0 0.00 13.33

2.0 - 4.0 0 0.00 13.33

4.0 - 5.7 0 0.00 13.33

5.7 - 8.0 1 3.33 16.67

8.0 - 11.3 1 3.33 20.00

11.3 - 16.0 1 3.33 23.33

16.0 - 22.6 6 20.00 43.33

22.6 - 32.0 5 16.67 60.00

32 - 45 4 13.33 73.33

45 - 64 4 13.33 86.67

64 - 90 1 3.33 90.00

90 - 128 3 10.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 7.54

D35 (mm) 19.85

D50 (mm) 26.36

D84 (mm) 60.2

D95 (mm) 109

D100 (mm) 128

Silt/Clay (%) 10

Sand (%) 3.33

Gravel (%) 73.34

Cobble (%) 13.33

Boulder (%) 0

Bedrock (%) 0

Total Particles = 30 (need at Teast 60).
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Reach/Pool
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0-0.062 0.125-0.25 20-4.0 57-80 11.3-160 226-320 45-64 90 - 128
0.062-0.125 050-1.0 40-57 80-11.3 16.0-226 32-45 64 - 90 128 - 180

Particle Size (mm)
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______ BT
River Name: Macgruder

Reach Name: Final Reach

Sample Name: Reach/Pool

Survey Date: 09/19/2007

Size (mm) = - TOT # ITEM % CUM %
0 - 0.062 8 11.43 11.43
0.062 - 0.125 1 1.43 12.86
0.125 - 0.25 2 2.86 15.71
0.25 - 0.50 0 0.00 15.71
0.50 - 1.0 1 1.43 17.14
1.0 - 2.0 0 0.00 17.14
2.0 - 4.0 1 1.43 18.57
4.0 - 5.7 5 7.14 25.71
5.7 - 8.0 3 4.29 30.00
8.0 - 11.3 5 7.14 37.14
11.3 - 16.0 11 15.71 52.86
16.0 - 22.6 15 21.43 74.29
22.6 - 32.0 4 5.71 80.00
32 - 45 5 7.14 87.14
45 - 64 4 5.71 92.86
64 - 90 2 2.86 95.71
90 - 128 2 2.86 98.57
128 - 180 1 1.43 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm)

D35 (mm)

D50 (mm)

D84 (mm)

D95 (mm)

D100 (mm)

Silt/Clay (%)

Sand (%)

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

Total.
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Alelor
River Name: Macgruder
Reach Name: Final Reach
Sample Name: Bar

Survey Date: 09/19/2007
STEVE (mm) a " NET WT
31.5 1.2

16 6.1

8 6.6

4 5.6

2 4.3
PAN 10.3
D16 (mm) 0

D35 (mm) 3.04
D50 (mm) 6.36
D84 (mm) 24.31
D95 (mm) 49.3
D100 (mm) 78
Silt/Clay (%) 0

Sand (%) 28.77
Gravel (%) 69.46
Cobble (%) 1.77
Boulder (%) 0
Bedrock (%) 0

Total weight = 35.8000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 78 1.4

Particle 2: 54 0.3
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Bar analysis

30

Percent Retained

| | | | | |
0 | 1 | | 1 |

315 16 8 4 2 PAN

Particle Size (mm)
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ql16{07
Worksheet §5-6. Riparian vegetation composition/density used for channel stability assessment.
Stream; Macgruder Branch Location: Reach 2
Pseudo i
Reference X leturbed
) ne B h (impacted
Cbservers: Group 2 reac reach) Date: 9/18/2007
Existing Potential
species species
composition: mid to late successional Tulip-poplar forest composition: Late successional hardwood forest
s : Y Percent of total
R'S:{éa';:i:‘s'er Perf:ir:’t;:f oL Pir::::aoi;ine Species composition species
g B composition
Tulip=poplar 40
%‘ Red Maple 20
Black Walnut 40
g | Canopy layer 85 40
Q
i
100%
> Ironwood 45
) Spice bush 45
g 40 Northerr Red Oak 5
B Shrub layer Mutifiora rose 5
=
o
100%
Japanese Stiltgrass (RB) 30
Nettle spp. (RB) 30
Garlic Mustard (RB) 30
10
Herbaceous smariweed (bars) 10
)
3
g | 100%
D Leaf or needle | 5 Remarks:
c! litter Condition, vigor and/or
i usage of existing reach:
Mid to late successional tulip-poplar
Bare ground 5 dominated forest with dense understory/shrub
layer. Forest health is good. Riparian buffer is
thin (5-40) of the right bank because of mowing.
*Based on crown cosure. . Herbaceous layer is generally limited to the right
**Rased on basal area to surface area. Co'“;no':);"tal = bank where disturbed, and on top of bars.
(]

Copyright © 2006 Wildland Hydrology

WARSSS page 5-37



Magruder Branch Reference Reach Team 2 9/18/2007

9lieloq
River Assessment and Monitoring: Reference Reach 1% Field Day

b. Flow Regime

Worksheet A-5. Flow Regime variables that influence channel characteristics,

| Stream:_Macgruder Branch ___Logation: Reach 1 B
Observers: Group 2 " Date: September 18, 2047
List ALL COMEBINATIONS that g
| APPLY............ = P2 g

General Category. L
e Ephemeral stream channels' flows only in response to precipitation. Often used in conjunction
with intermittent. _
Subterranean stream channel: flows parallel to and near the surface for various seasons - a sub-
surface fiow that follows the stream bed.

Intermitient stream channel: one that flows only seasonally or sporadically. Surface sources
| involve springs, snowmelt, artificial controls, ete. Often this term is associated with flows that
reappear along various locations of a reach then run subterranean.

Perennial stream channels: surface water persists yeariong,

Specific Category

1 Seascnal variation in streamflow dominated primarily by snowmelt runoff,

@ Seasonal variation in streamflow dominated primarily by stormflow runoff.

3 Uniform stage and associated streamflow due to spring-fed condition, backwater, stc.
4 Streamflow regulated by glacial meit.

5 lce flowsfice 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 developiment, stich 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 A17
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9lisloq

River Assessment and Moniforing: Reference Reach

¢. Stream Size and Order

9/18/2007

1% Field Day

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

Stream Size and Order

Stream: Macgruder Branch

Location: 2

Observers; Group 2

Date. September 18, 2007

Stream Size Category and Order =

5.4

STREAM SIZE: Bankfull | check (v)
Category width appropriate

' meters feet category
S-1 0.305 <1 -
8-2 03-15 1-5 r
8-3 15-4.6 5-15 -
8-4 46-9 - 15 — 30 v
8-5 9-15 30 - 50 o
S-6 15-22.8 50 — 75 I
8-7 22.8 -30.5 75— 100 -
S-8 30.5 — 46 100 — 150 I~
$-9 46 —76 150 — 250 I~
$-10 76 — 107 250 — 350 I
S-11 107 — 150 350 — 500 -
812 150 — 305 500 — 1000 =
S-13 >305 >1000 -

Stream Order

Add categories 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: S-4(3).

A18
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[ =AM

alielo o
River Assessment and Monitoring: Reference Reach 1% Field Day

d. Meander Patterns

Worksheet A

Stream: Macgruder Branch Reach: 2

Observers: GROUP 2 Date: September 18, 2007

List ALL CATEGORIES that APPLY & | M3

Various Meander Pattern variables modified from Galay et al. (1973)

= o e e

_CONFINED MEANDER SC

M7

TRUNCATED MEANDERS M8 IRREGULAR MEANDERS with oxb
|and oxbow cutoffs _

Copyright © 2007 Wildiand Hydrology A19
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River Assessment and Monitoring: Reference Reach 1% Field Day

e. Depositional Patterns

Worksheet A-8. Depositional patterns used for stability assessment mterpretattons
Depositional Patterns

Stream: Macg_;ruder Branch Reach: 2

Observers: Group 2 Date: September 19, 2007

List ALL CATEGORIES that APPLY =

Varmus Depositional Features modtﬁed from Galay etal (1 973)

| B& Mam Channel Branchlngwith Numerous MID~
. |CHANNEL BARS and Isiands

BT SIDE BARS AND MID-CHANNEL BARS with
Length Exceeding 2143 Channel Widths

A20 Copyright © 2007 Wildland Hydrology
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qleloy
River Assessment and Monitering: Reference Reach 1% Field Day

f. Channel Blockages

Worksheet A-9. Various categories of in-channel debris, dams and/or channel
blockages used to evaluate channel stability.

Channel Blockages

Btream: Macgruder Branch Location; Reach 1

Observers:. Group 2 Date: September 18, 2007
Materials, which upon placement into the‘_{a‘ctive,ghannel or flood- | Check («)
Description/extent prone area, may cause adjustments in channel dimensions or all that
conditions due to influences on the existing flow regime. apply
D1 None Minor arournts of small, floatable material. £
Debris consists of small, easily moved, floatable material, e.g., leaves, :
D2 Infrequent needles, small limbs and twigs. r
e Increasing frequency of small- to medium-sized material, such as large
( D3 Moderate limbs, branches and small logs, that when accumulated, affect 10% or less V
R of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g., large limbs,
D4 Numerous branchies, small logs or portions of trees that may occupy 10-30% of the V

active channel cross-section area.

Debris "dams” of predominantly larger materials, e.g., branches, logs:and
D5  Extensive trees, ocoupying 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 ™~
accumulations may divert water into the flood-prone areas and form fish o
migration barriers, even when flows are at less than bankfull.

D6  Dominating

D7 Beaver dams: | An infrequent number of dams spaced such that normal streamflow and r~
Few expected channel conditions exist in the reaches betweendams. | 7
Beaver dams: Frequenocy of dams is such that backwater conditions exist for channel

D8 F ent " | resches between structures where streamflow velocities are reduced and I

S channel dimensions or conditions are influenced.
Beaver dams: Numerous abandoned dams, many of which have filled with sediment and/or
D9 Abandoned " | breached, initiating a series of channel adjustments, such as bank erosion, ©
e lateral migration, avulsion, aggradation and degradation.
Structures, facilities or materials related to land uses or development located
Human within the flood-prone area, such as diversions or low-head dams, controlied

D10 . by-pass channels, velocity control structures and various transportation |

influences

encroachments that have an influence on the existing flow regire, such that
significant channel adjustments ocour.

Copyright © 2007 Wildland Hydrology A21
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alelor
River Assessment and Monitoring: Reference Reach 1% Field Day

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

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

Degree of Channel incision

Low Bank Height: | 1.72 Bank-Height Ratio: | 1.00
Max Bankfull Depth: | 1.72

Degree of Channel Incision Stability Rating == | Stable

Degree of Channel Incision

y /
17 /
/

1.6

1.8

14

1.3

1.2

Bank-Height Ratio (BHR)

11

Stable Slightly incised Moderately incised Deeply incised
Stability rating

A24 Copyright ©® 2007 Wildland Hydrology
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____________ leam_2 _alslog .

River Name: Macgruder
Reach Name: Final Reach
Survey Date: 09/19/2007

Upper Bank )
Landform Slope:
Mass wasting: _
Debris Jam Potential:
Vegetative Protection:

[e2X o) RVSRES)

Lower Bank

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

Deposition:

AOVION

Channel Bottom

Rock Angularity:
Brightness:

Consolidation of Particles:
Bottom Size Distribution:
Scouring and Deposition:
Aquatic Vegetation:

AHOOON R

Channel Stability Evaluation

Sediment Supply:

Stream Bed Stability:

w/D Condition:

Stream Type: c4
Rating - 74

Condition - Good
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alielo7

River Assessment and Monitoring: Reference Reach 1% Field Day

i. Width/Depth Ratio State (Continued)

i

Worksheet A-12. Width/depth ratio state stability rating.

Width/Depth Ratio State

Existing Width/Depth Ratio:

19.26 Ratio of existing w/d to reference w/d: 128

Reference Width/Depth Ratio.

15.0

Width/Depth Ratio State Stability Rating < | Moderately Unstable

Width/Depth Ratio Stability Ratings

™
L]
|
H

wid ratio}
-h
F

Pl
>

I
Y

Only use "Decrease relative to
reference wid ratio" for incising

-
l

channeis {(bank-height ratio >1) .
{Worksheet A-10)

o
©

g
»

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

Stable

{Decrease relative to reference w/d ratio)
E—]
-]

Moderately unstable Unstable Highly unstable
Stability rating
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ver Assessment and Monitoring: Reference Reach

egree of Channel Confinement (Meander Width Ratio (MWR))
W?DW"‘{’\J Cetiel?

(Continued)

rﬁ'éem Branch Reference Reach Team 2
glelo

9/18/2007

1% Field Day

Dot ra A ye

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

' Degree of Confinement

s
\
U
\Y)) "o | Existing Meander Width Ratio (MWR): g0 ﬁqf Ratio of MWR to MWRref: V22
O 7 s - i
\ ¢ | Reference Meander Width Ratio (MWR ): as |
%ﬁy | Q)(%%41<Am)
| Degree of Confi nement Stability Rating < o
7
g Degree of Confinement based on
o) 9
' Meander Width Ratio ( MWR ) / Reference Condition ( MWR,)
0.0 -
o <010
0.2
- e 0.10 - 0.29
£,
=
= /
> /
S 06+
s / 0.30 - 0.79
0.7 -
0.8 ,
0.80 - 1.00
0.9
1.0 . e .
Unconfined Moderately Confined w Severely Confined
Degree of confi

Copyright © 2007 Wildland Hydrology
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River Name: Macgruder
Reach Name: Final Reach

Table 1. Bank.Identification Summary

Bank Name

Bankl

Bank2r
Bank3r
Bank4r
Bznk5r
Banké6r
Bank7r
Bank81
Bank91
Bank101
Bank111

RREROONOUVIAWNERER

RO

Table 2. Predicted Annual Bank Erosion Rates

BEHI BEHI NBS

Numeric Adjective Adjective Length Loss Loss
Bank Rating Rating Rating ft cu yds/yr tons/yr
1 0 Moderate Low 10 0.1 0.13
2 0 Moderate High 36 3.52 4.58
3 0 Low Low 19 0.03 0.04
4 0 Moderate Very High 21 1.28 1.66
5 0 Moderate Moderate 19 0.51 0.66
6 0 Low Low 21 0.02 0.03
7 0 Low Moderate 31 0.31 0.4
8 0 Moderate Low 14 0.04 0.05
9 0 Low Very High 5 0.22 0.29
10 0 Moderate Moderate 50 1.67 2.17
11 0 Low Low 34 0.07 0.09
Totals 260 7.77 10.1

Total Reach Ln: 199 Total Loss (tons/yr) per ft of Reach: 0.0508



Magradar Branch Reference Reach Team 2

qligle7

River Assessment and Monitoring: Reference Reach

9/18/2007

1° Field Day

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

Stream: Macgruder

Stream Type: C4

Location: Group2 . .. | -

Valley Type: Vili

Cbservers, SHARP

Date: August 30, 2006

Stream type changes due to
successional stage shifts (Figure A-29)

Stability rating (check

appropriate rating)

Stream type at potential, (C—E),
(Fo—B), (G-B), (F-B.), (F—C), (0-C)

d'chce

(E—C)

S

i Moderately unstable

(G—F), (F—D), (C—F)

@able

{CsD), (B-G), (DG, {C—G), (E-G)

A78 Copyright © 2007 Wildland Hydrology



r?er Branch Reference Reach Team 2 9/18/2007
River

ssment and Momtorlng Reference Reach

: ' e 0 1% Field-Day
.-"m\) ) Worksheet A-3 Bankfull velocity and discharge estimates. Crw B2
| : Bankfull \ VELOCITY / mscH;&RGE Estimates _,
/ng rwlc/ 8:%;‘» —— Locatlon . 'ﬁ* C
?/3/1.97 IStrearp Type ’ I ¢y ValleyTy :m:-l N B
' L — Jomue L[ Va0
: INPUT VARIABLES OUTPUT VARIABLES _
| Bankfull Cross-section AREA || 2 | (‘::F';; Bankfull Mean DEPTH |||, 2 7 foe 1}
b . || Wetted PERIMETE ; ——
Bankfll WIDTH |12, S [Wowmol|  “BRMETER 1129, 04w .;
D84 @ Riffle | 7803 i D84 mm/304.8 = |.2569 Da4
| s Hydraulic RAD : R
Banifull SLOPE '00379 oy ¥ ri‘:‘;fwmu TUS ! iy s
s eilersiion N Relative R
Grayttatlonal Acceleration 22,2 (Ft/gSecz) e Elll 1(\:5 lnc::%g?ess | L/‘,_{—) é
; , : 5 DA Shear Velocity *
Drainage AREA \ ) 3 ' (M) us ~Yems . 1. QSX z e

i L Friction

Relatve  u=[2.83+5.86Log{ R/ D84 } Juw ||z 7
Factog, Rough 2 B
shiess :
(2. Roughness Coefficicat: ) Mamning's ‘o’ from frictipn fnttnr/ relative [
|roughness. w= 1.4895"R¥*5"%/y n = b 2 " é
12 Roughness Coefficient: u = 1.4895* R+, [

b) Manning's 'n’' from Jarrett(USGS) 0=039S*R" n = I Z ‘L/Z
Mate: This equation is for appli

pp Iving steep, step-pool, high jary rongh cobble-
" | | boulder-dominated stream systems, i.c., for stream types-Al, A2, A3, B1, B2, B3, C2'and E3.

+  } 2. Roughness Coefficient: u=1.4895% R7*§"/,
' }| ¢ Manning's ‘' from Stream Type: B
. 3. Other Method, je. H_:yduulic G

y (Hey; Barcy-Weisback, Chezy C, ete.)
Drta) = weaks\:

Copyright © 2007 Wildland: Hydrology-



Még%fagr Branch Reference Reach Team 2 " 9/18/2007
m

Rl(v;ﬁssessment and Monitoring: Reference Reach , 1% Field Day

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

{Stream: . arvdor  Rranch Stream Type:
N N
|Location: Valley Type:
‘|Obseners; Date:
Enter requiged.information. _
i’—] 5; Dso Rifle bed material Dsp (mm)
(D ?DO\ D/s\o Bar sample Dsp (mm)
& . : 304.8
1. @5&) Dumax Largest particie from bar sample (ft) "} K {mm) mm/t
o, Existing bankfull water surface slope (ft/ft
_ p@% S g pe (ft/ft)
@’] d Existing bankfull mean depth (ft)
l {95 Vs Submerged specific weight of sediment
Select the appropriate equation and calculate critical dimensionless shear stress
[.: A - =
! D /D C 3 ) Lot A\ ~0.872
15 |Pso/Pyp| Range: 3-7 - Use EQUATIONf: ¢* =0.0834 ( D_,/DL) :
L \ D:‘n%xIDSO Range: 1.3-3.0 Use EQUATION 2: 1* =0,0384 (D ax/Dso) 2"
s ONE . . .
T Bankfull Dimensioniess Shear Stress EQUATION USED: \
Noiu ' — v E—
|Calculate bankfull mean depth required for entrainment of largest particle in bar sample
5 )
__ (g‘s d Required bankfull mean depth (f) d= T_Z’é__”ﬂ :

Check: I™ Stable [ Aggrading J%, Degrading

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

‘lsample
*
1,001 s Required bankfull water surface slope (/)  § = f_}’&m_x_ |
, d ey \S’ﬁ\\%
Check: [~ Stable [ Aggrading}( Degrading .
Sediment competence using dimensional shear stress (oo Y
=)
1.1 Bankfull shear stress T = ydS (Ibs/f?) (substitute hydrauiic radius, R, with mean depth, d )

: ‘\ O D Moveable particle size (mm) at bankfull shear stress (Figure A-28)

5C>l Predicted shear stress required to initiate movement of D;.% (mm) (Figure A-28)

\_ \\_\ Predicted mean depth required to initiate movement of Dpg (Mm) d= %

DD”\ Predicted siope required to initiate movement of Dy, (MmM). 8§ _—.%

A74 Copyright © 2007 Wildland Hydrology



TE‘M‘Zaéfuder Branch Reference Reach Team 2 9/18/2007
alielo7

River Assessment and Monitoring: Reference Reach 1% Field Day

Worksheet A-20. Lateral stability prediction summary.

Stream: Macgruger Branch Stream Type: C4
Location: 2 Valley Type: Vili
Observers: Groupx_2 Date: September 18, 2007
Lateral stability criteria - ' Lateral shblity.categonies s Selected
{choose one stability N - points
 categoryfor each Stable | Moderately |y opie | HIGRY ] e,
criterion 1-5) unstable unstable each row)
1 Wi ratio state <12 @ 14-16 >16 4
{(Worksheet A-12) o
- (4) (6) (8}
3 Depositional pattern B4, B8 B3 @6 B7 / N
(Worksheet A-8) , /
(2) {3) (4)|
M2, M5, MG,
3 Meander pattern M7, M8 1
{Warksheet A-7)
(3
MAVH, MEx,  |HIH, HEx, ExM
LAVL, LA, LIM, . Ao Al
4 Dominant BEHI/NBS | i | vH ML % HL, HM HH, | Bx/H, Ex/VH,
(Worksheet A-18) . VHIVL, EXVL | VHIVH, Ex/Ex 4
(2) (4) L) (8)
Degree of
5 confinement (MWR / 0.8~10 03-079 0.1-0.2 < 0.1 :
MWR,.() (Worksheet A
13) (1) (2) {3) @)
Total points /13
6
Lateral stability category point range
Overall lateral stabiiity Moderately Highly
category (use total points S7table u::osta‘l':zle U;;stab!e unstable
and check stability rating) r‘_9 i g” >§31

A80 Copyright © 2007 Wildland Hydrology



/M;agrader Branch Reference Reach Team 2 9/18/2007
altelo7

River Assessment and Monitoring: Reference Reach 1% Field Day

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

Stream: Macgruder Branch Stream Type: C4
Location: o Valley Type: VIt
Observers: Group 2 Date: September 18, 2007
Vertical stability Vertical stability categories for excess deposition / aggradation N Afie
- criteria (choose one Meddirat - p:'iz:vs»'e(fvrom
stability category for No deposition reia _ B Aggradation each row)
| ‘each criterion 1-6) deposition deposition '
affficient demsk Tre&;? tows;d | Cannotmove Dyl Cannot move Dy of
Sediment g:d Ioer;elgpe_ept of bed material bed material and/or
1 competence S"ghﬂy andfor 0100 of D‘[Cﬂ of bar or-sub- 2
{(Worksheet A-18) incompetent bar materiai pavement size
{2) (4) {6) {8)
Reduction upto | Reduction over
;rseunfgctioevr:tard 25% of annual 26% of annual
Sediment capacity : sediment yield of] sediment yield for
2 sediment 3
(POWERSED) capacity bedload and/or bedioad and/ar
suspended suspended
(8)
3 Wid ratio state >16 s
(WorksheetA12) | | N i
(8)
Current stream
type at potential
Stream succession or does pot
ST C), (F—D
4 states (Worksheet A-| indicate i i 8
19) depoasition/
MooV R -, = s AN
{8
Deposiﬁonal BB, B7, B8
§ patterns {(Worksheet /2/ 3
A8)  Premremrmeemee e a gty o e s 4 SRR R R 9
4)
6 Debris / blockages D&, DY, D10 1
(WVarieshoesBeB i i1 L LG AL I L N
(4)
Total points o
palitey| | J9
~ Vertical stability category point range for excess deposition [
aggradation
Vertical stability for
excess deposition / A Mode;’:te d Exces-s |
aggradation (use total No deposition de::sos on eposition Agg;ad:tlon
points and check stabllity, 10_:‘ 1" i i ?«3
rating) ~ 4 i

Copyright @ 2007 Wildland Hydrology A8l



Mélgvlﬁder Branch Reference Reach Team 2 9/18/2007
ANL-YM=n]

River Assessment and Monitoring: Reference Reach 1% Field Day

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

Stream: Macgruger Branch Stream Type: €4
Location: 2 Valley Type: Vil
Observers: Group 2 Date: September 18, 2007
Vertical stability Vertical stability categories for channel incision / degradation ,
_criteria (choose one na ratety o s::li:ste(:' -
stability category for Not incised | Slightly incised N Degradation
each criterion 1-5) ] " incised sachikaw)
n Does not Particles much
Sediment indicate excess s o betide Diog of bed targer than Dy
1 competence competerice o J| moved of bed moved 1
{Worksheet A-18}) )
2)] 8 2
: — Excess energy
' / Doé§:1—ot sufficient to tE Kiese aney
¥ o \ ransporting more
5 Sediment capacity |r_|d|ca§e excess Incre::)se load up than 50% of 4/“
POWERSED capacity to 50% of _ il
{ ) W higbiginial! annual load /
B
(6) (8)
Degree of channel
1.31 - 1.50 > 1.50
3 incision (BHR) 2
(Workshet A=10) - n- o o o e e e e e e S u e o s e
{6) 8
IfFBHR > 1.1 [fBHR> 1.1
Stream succession e and stream type | and stream type | (B—G), (C—G),
Indicate Incision
4 states (Worksheets [\ degradatio has wid has wid less (E—Q), (D—=G) 2
A<19 and A-10) - i dnononil) Deskoal RO SR
(8)
Confinement (MWR <610
5 I MWR, ) ’ 2
{Worksheet:A-13) Anmrmesma e
{4)
¥
Total points p 4
Vertical stability category point range for channel incision /
degradation
Vertical stability for
channel incision/ el st (i Mode.rately .
degradation (use total Not incise Slightly incised incised Degradation
points and check 9=11 12¢8 1o -2t >"?7
stability rating) % e r !
A82 Copyright © 2007 Wildiand Hydrology



Magkuder Branch Reference Reach Team 2 9/18/2007
| @lor

River Assessment and Monitoring: Reference Reach 1% Field Day

Worksheet A-23. Channel enlargement prediction summary.

Stream: Macgruger Branch Stream Type: 4
Location; 2 Valley Type: il
Observers. Group 2 B Date: september 18, 2007
Channel enlargement Channel enlargement prediction categories ' Selé;de q
" prediction criteria i e
{choose one stability i 2 .| Moderate I s
category for each No increase | Slightincrease| iHcrease Extensive gif;f;" each
_.criterion 1-4) : i :
Stream type at
. potential, {C—E),
Successional stage (Fy—B), (G—B), (E~C) (G—F), (F—D)
1 shift (Worksheet A~ (F—By, (F—0), 8
19) (D—0)
(6]
)
. Lateral stability Unstable
2 (Worksheet A-20) I 6
(8)
Vertical stability
5 excess deposition/ Aggradation 4
aggradation
{(Worksheet A-21) [ gy T TS T, ( 3)
Vertical stability b y
dat
4 incision/ degradation RN 4
(Worksheet A-22)  |cciicimmmireanirnsdrecas oot L il iadeiii s i e e caas
(8)
Total points| }d 2.
= Category point range
Chiannel enlargement Moderate
prediction (use total No increase | Slight increase increase Extensive
points and check stability 8-10 11 =16 17=24 > 24
rating) P~ F ‘, =

Copyright © 2007 Wildland Hydrology A83
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Magruyder Branch Reference Reach Team 2 9/18/2007
4(16107

River Assessment and Monitoring: Reference Reach 1% Field Day

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

Stream: Macgruger Branch Stream Type: 4
Location: Reagh1. - ... . - ' Valley Type: vii
Observers:. Group 2 Date: september 18, 200§
Overall sediment supply
prediction criteria P
(choose corresponding Stability rating Points Seje::ted
points for each eriterion poInts
= L
Stable 1
Lateral stability stable 2 2
- (Worksheet A-20) Unstable 3
Highly unstable 4
Vertical stability No deposition 1
5 €Xcess deposition/ eposition 2 2
aggradation Excess deposition 3
(Worksheet A-21) Aggradation A
Vertical stability Not incised 1
5 channel incision/ 2 A
degradation Mod. Incised 3
(Worksheet A-22) Degradation 4
Channel enlargement :: l;lltc:::::ase ;
4 prediction (Worksheet 3 3
increase 3
A-23) y
Extensive 4
: st
Sl bl Faoi(r)' mzj u:stable ;
5 stability (Worksheet A- : !
) Poor: unstable 4
Total Points i
Category point range
Overall sediment supply I |
rating (use total points Low Moderate High Very High
and check stability rating) _5 610 M i 1 16_ i 20
P v r r

A84 Copyright © 2007 Wiidland Hydrology



~IMagruder Branch Reference Reach Team 2

lieloy

9/18/2007

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

Stream: Macgruder, Reach - Final Reach Location:
Station:. Bank3r Observers:
Date: 09/18/07 Stream Type: C 4 Valley Type: VHI
i - BEHI Score
’ Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull )
Bank 24 Height 1.9 (A)Y/(B) = 1.26316 4.38
Height () = (A) (ft) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
Depth 1 Bank 2.4 (D)/(A)=| 0-41667 4.7
(ft) = (D)| Height () = (A) ENL._
Weighted Root Density ( G )
Root
Density 10 (F)X(E) = 4.16667 10
as % = (F) (G)
Bank Angle (H )
Bank
Angle 50 3.41
as Degrees = (H)
Surface Protection (1)
Surface
Protection 25 6.54
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material i
Boulders (Overall Low BEHI) Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble) I
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 0
Silt/Clay (no adjustment) relation to bankfull stage
Very Low| Low l Moderate | High I Very Higlll Extreme Adjective Rating ;
| : > and
5-95 | 10-19.5| 20-29.5 | 30-39.5| 40-45 [ 46-50 Total Score

Bank Sketch
12
11
10
g o
3 8
§ 7
% 6
E 5
£ 4
2 3
2
1
0
0 1 2 3 4 5 6

Horizontal distance (ft)

Copyright © 2006 Wildland Hydrology

Bankfull

|
l
|
|

!

STUDY BANK Height 1
A

é NKFULL

fheight (B)
>

Surface
Protection (I)
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—agpuder Branch Reference Reach Team 2 9/18/2007

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

rate.

Estimating Near-Bank Stress ( NBS )
Stream: Macgruder, Reach - Final Reach Location:
Station: Bank3r Stream Type: C 4 Valley Type: VIII
Observers: Date: 09/18/07
. Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or split channel/central bar creating NBS........... Level | Reconaissance
(2) Ratio of radius of curvature to bankfull width ( R/ W pt)evevvevreveeeneeeiiiiieeeceieeeeeneeeni - Level I General prediction
(3) Ratio of pool slope to average water surface slope (S p/S)...ccoooiveviiiniccinnn, Leve! Il General prediction
(4) Ratio of pool slope to riffle slope (S [/ Spif)--..v.vevevreveeereier e Level I General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth (dpp / dpi e evvveereerennn. Level Il Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( Toy / Thig )-eveeeereeremviiiereanns Level Il Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient......................uevviviiiieiiiiiiiviiieiienieienn. Level IV Validation
= Transverse and/or central bars-short and/or discontinuous ...NBS = High / Very High
S (1) |Extensive deposition (continuous, cross-channel)..............cccooevviviiiiiinie i, NBS = Extreme
fis Chute cutoffs, down-valley meander migration, converging flow......................................NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width W, [ Rafio R./ Stress
(2) R. (ft) (ft) Wit (NBS)
= Near-Bank
] 3 Pool Slope | Average Stress Dominant
3 @) s, Slope S |Ratio S,/S| (NBS) Near-Bank Stress
Low
) Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
4) S, Si St (NBS)
Near-Bank Near-Bank
: Max Depth | Mean Depth| Ratio dny/ | Stress
(5) dnp (7t) i (1) dpis (NBS)
c Near-Bank Bankfull
Ly Near-Bank Shear Shear . Near-Bank
(6) | Max Depth | Near-Bank | Stress 7, (| Mean Depth| Average | Stress tu (| Ratio T/ | stress
dnp (ft) [ Slope Spp | 1bift?) duit (ft) Slope S b/t ) Towt (NBS)
= Near-Bank
o 7 Velocity Gradient ( ft/ sec[ Stress
= ™ /1t) (NBS)
=
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings (1) (2) (3) (4) (5) (6) (7)
Very Low N/A > 3,00 <0.20 <0.40 <1.00 <0.80 <0.50
Low N/A 221-300 | 0.20-040 @ 0.41-0.60 | 1.00—1.50 : 0.80-1.05 | 0.50—1.00
Moderate N/A 2.01-220  041-060 | 061-080 ;| 1.51-180 : 1.06~1.14 | 1.01-1.60
High See 1.81~2.00 : 0.61-080 : 0.81-1.00 ; 1.81-250 ;: 1.15~1.19 ' 1.61-2.00
Very High M 1.50-1.80 | 0.81-1.00 : 1.01-1.20 | 251~3.00 | 1.20-1.60 | 2.01—2.40
Extreme Above <1.50 >1.00 > 1,20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Low
Copyright © 2006 Wildiand Hydrology WARSSS page 5-66



T\}I‘ééﬁjder Branch Reference Reach Team 2 9/18/2007
Tesim 2-
Worksheet 5-10. Summary form of annual streambank erosion estimates for various study reaches.
Stream: Macgruder, Reach - Final Reach Location:
Graph Used: Total Bank Length (ft): 199 Date: 9/18/2007
Observers: Valley Type: Vill Stream Type: C 4
(1) (2) (3) (4) (5) (6) @y {8)
Station (ft) BEHKI rating |[NBS.rating [Bank  |Length of (Study bank|Erosion Erosion
(Worksheet |(Worksheet |erosion bank (ft) height (ft) |subtotal Rate
5-8) 5-9) rate [(4)x(5)x(6)] |(tons/yr/ft)
(adjective) |(adjective) |[(Figure 5- (ft*lyr) {[(7)I27] %
38 or 5-39) 1.3/ (5)}
(ftiyr)
1. Bank1 Moderate Low 0.1 10 2.7 20 0.01
2. Bank10l Moderate | Moderate 0.3006 50 3 45.09 0.04
3. Bank11l Low Low 0.0205882 34 2.7 1.89 0.00
4. Bank2r Moderate High 0.8 36 3.3 95.04 0.13
5. Bank3r Low Low 0.0177632 19 24 0.81 0.00
6. Bankd4r Moderate | Very High | 0.4987013 21 3.3 34.56 0.08
7. Bank6r Low Low 0.0257143 21 1 0.54 0.00
8. Bank7r Low Moderate 0.1 31 2.7 8,37 0.01
9. Bank8| Moderate Low 0.0771429 14 1 1.08 0.00
10. Bank9l Low Very High 0.396 5 3 | 5.94 0.06
11. Bznk5r Moderate | Moderate | 0.3019737 19 24 13.77 0.03
12.
13.
14.
15
Total
Sum erosion subtotals in Column (7) for each BEHI/NBS combination| erosion
(felyr) 209.79
Total
Convert erosion in ft*/yr to ydsyr {divide Total erosion (ft/yr) by 27} | erosion
(yds®iyr) 7.77
Convert erosion in yds®/yr to tons/yr {multiply Total erosion (yds%yr) erot)stz:n
by 1.3} tonsiy) | 104
Calculate erosion per unit length of channel {divide Total erosion e;rc:’st:)'n
(tons/yr) by total length of stream (ft) surveyed} (tonslyrift) 0.0508

Copyright © 2006 Wildland Hydrology
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Olisit MagrudeHEFBIITREA8Ie AR RUUR“ARBAHPEX (BEHD)  9/18/2007

River Name: Macgruder |Eam Z
Reach Name: Final Reach alislo7
BEHI Name: Bankl

Survey Date: 09/19/2007

Bankfull Height: 1.6-ft -
Bank Height: 2.7 ft

Root Depth: 1.5 ft

Root Density: 0.25 %

Bank Angle: 90 Degrees
Ssurface Protection: 0.2 %

Bank Material Adjustment: O
Bank Stratification Adjustment: None O

Erosion Loss Curve: Yellowstone

NBS Method #1: Channel Pattern and/or Depositional Features for
Adjustments in Near-Bank Stress
Rating: Low

BEHI Numerical Rating: 37.9

BEHI Adjective Rating:

NBS Numerical Rating:

NBS Adjective Rating: Low

Total Bank Length: 10 ft

Estimated Sediment Loss: 0.1 Cu Yds per Year
Estimated Sediment Loss: 0.13 Tons per Year



MagrudeF BFEHERTREMIGARERRREARAFRBaME* (BEHL)  9/18/2007

River Name: Macgruder TEAm 2
Reach Name: Final Reach
BEHI Name: Bank2r 2lielo7

Survey Date: 09/19/2007

Bankfull Heigh®: 1.6- ft-
Bank Height: 3.3 ft

Root Depth: 1.5 ft

Root Density: 0.25 %

Bank Angle: 90 Degrees
surface Protection: 0.2 %

Bank Material Adjustment: O
Bank Stratification Adjustment: None 0

Erosion Loss Curve: Yellowstone

NBS Method #1: Channel Pattern and/or Depositional Features for
_ _ Adjustments in Near-Bank Stress
Rating: High

BEHI Numerical Rating: 40.2

BEHI Adjective Rating:

NBS Numerical Rating:

NBS Adjective Rating: High

Total Bank Length: 36 ft

Estimated Sediment Loss: 3.52 Cu Yds per Year
Estimated Sediment Loss: 4.58 Tons per Year



MagrudeF BFEHUREAC ARY ENMRZARRAHIPSX (BEHI)  9/18/2007

River Name: Macgruder (
Reach Name: Final Reach qligle7
BEHI Name: Bank3r

Survey Date: 09/19/2007

Bankfull Height#: 1.9 -ft -
Bank Height: 2.4 ft

Root Depth: 1 ft

Root Density: 10 %

Bank Angle: 50 Degrees
surface Protection: 25 %

Bank Material Adjustment: O
Bank Stratification Adjustment: None O

Erosion Loss Curve: Yellowstone

NBS Method #1: Channel Pattern and/or Depositional Features for
_ Adjustments in Near-Bank Stress
Rating: Low

BEHI Numerical Rating: 29

BEHI Adjective Rating:

NBS Numerical Rating:

NBS Adjective Rating: Low

Total Bank Length: 19 ft

Estimated Sediment Loss: 0.03 Cu Yds per Year
Estimated Sediment Loss: 0.04 Tons per Year
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River Name:
Reagh Name: :
Drainage Area: 1.3 sq mi

Macgruder

State: Maryland
county: Montgomery
Latitude:

Longi tude: 0

survey Date: *09/18/2007

Classification Data

valley Type:

valley Slope:

Number of Channels:
width:

Mean Depth:
Flood-Prone width:
channel Materials D50:
water Surface Slope:
Sinuosity:

Discharge:

vVelocity:

Cross Sectional Area:
Entrenchment Ratio:
width to Depth Ratio:

Rosgen Stream Classification:

Type VIII
0.0122
Single

24.46
1.27
150
17.89
0.00874
1.4
115
3.71
31
6.13
19.26
c4

RIVERMORPH STREAM CHANNEL CLASSIFICATION

Final Reach <-- This is a Reference Reach

ft/ft

ft
ft
ft

mm
ft/ft
cfs

fps
sq ft
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Worksheet B-17. Bar mman_m data collection and sieve analysis form, ch,x A ™ \NN
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