Applied Fluvial Geomorphology

Day 2: Field Day Exercises
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Marsh Run Reach 2 Profile
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Marsh Run Reach 2 Profile
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Composite Pebble Count Data
RIVERMORPH PARTICLE SUMMARY

River Name: Marsh Run - Reach 2 - Pebble Count
Reach Name: Reach 2 Pebble count

Sample Name: Composite Pebble Count

Survey Date: 04/19/2018

Size (mm) TOT # ITEM % CUM %
0 - 0.062 13 13.00 13.00
0.062 - 0.125 2 2.00 15.00
0.125 - 0.25 1 1.00 16.00
0.25 - 0.50 0 0.00 16.00
0.50 - 1.0 2 2.00 18.00
1.0 - 2.0 3 3.00 21.00
2.0 - 4.0 2 2.00 23.00
4.0 - 5.7 0 0.00 23.00
5.7 - 8.0 0 0.00 23.00
8.0 - 11.3 0 0.00 23.00
11.3 - 16.0 0 0.00 23.00
16.0 - 22.6 1 1.00 24.00
22.6 - 32.0 0 0.00 24.00
32 - 45 (%] 0.00 24.00
45 - 64 0 0.00 24.00
64 - 90 (%] 0.00 24.00
90 - 128 2 2.00 26.00
128 - 180 3 3.00 29.00
180 - 256 1 1.00 30.00
256 - 362 0 0.00 30.00
362 - 512 0 0.00 30.00
512 - 1024 0 0.00 30.00
1024 - 2048 1 1.00 31.00
Bedrock 69 69.00 100.00
D16 (mm) 0.25

D35 (mm) Bedrock

D50 (mm) Bedrock

D84 (mm) Bedrock

D95 (mm) Bedrock

D166 (mm) Bedrock

Silt/Clay (%) 13

Sand (%) 8

Gravel (%) 3

Cobble (%) 6
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Composite Pebble Count Data
Boulder (%) 1
Bedrock (%) 69

Total Particles = 100.
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CS 0+92 Protusion Count Data
RIVERMORPH PARTICLE SUMMARY

River Name: Marsh Run - Reach 2 - Pebble Count
Reach Name: Reach 2 Pebble count

Sample Name: XS 0492 Active Riffle Protrusion
Survey Date: 04/19/2018

Size (mm) 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 0 0.00 0.00
4.0 - 5.7 3 2.86 2.86
5.7 - 8.0 1 0.95 3.81
8.0 - 11.3 5 4.76 8.57
11.3 - 16.0 6 5.71 14.29
16.0 - 22.6 10 9.52 23.81
22.6 - 32.0 20 19.05 42.86
32 - 45 17 16.19 59.05
45 - 64 9 8.57 67.62
64 - 90 13 12.38 80.00
90 - 128 9 8.57 88.57
128 - 180 6 5.71 94.29
180 - 256 5 4.76 99.05
256 - 362 1 0.95 100.00
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) 17.19

D35 (mm) 28.12

D50 (mm) 37.73

D84 (mm) 107.74

D95 (mm) 191.34

D100 (mm) 361.99

Silt/Clay (%) 0

Sand (%) 0

Gravel (%) 67.62

Cobble (%) 31.43
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CS 0+92 Protusion Count Data
Boulder (%) 0.95
Bedrock (%) 0

Total Particles = 105.

Page 2



CS 0+92 Pebble Count Data
RIVERMORPH PARTICLE SUMMARY

River Name: Marsh Run - Reach 2 - Pebble Count
Reach Name: Reach 2 Pebble count

Sample Name: Riffle_Pebble_ 0+92

Survey Date: 04/19/2018

Size (mm) TOT # ITEM % CUM %
0 - 0.062 6 6.00 6.00
0.062 - 0.125 0 0.00 6.00
0.125 - 0.25 4 4.00 10.00
0.25 - 0.50 0 0.00 10.00
0.50 - 1.0 4 4.00 14.00
1.0 - 2.0 0 0.00 14.00
2.0 - 4.0 0 0.00 14.00
4.0 - 5.7 0 0.00 14.00
5.7 - 8.0 0 0.00 14.00
8.0 - 11.3 0 0.00 14.00
11.3 - 16.0 0 0.00 14.00
16.0 - 22.6 1 1.00 15.00
22.6 - 32.0 0 0.00 15.00
32 - 45 (%] 0.00 15.00
45 - 64 0 0.00 15.00
64 - 90 0 0.00 15.00
%90 - 128 0 0.00 15.00
128 - 180 1 1.00 16.00
180 - 256 1 1.00 17.00
256 - 362 0 0.00 17.00
362 - 512 0 0.00 17.00
512 - 1024 0 0.00 17.00
1024 - 2048 0 0.00 17.00
Bedrock 83 83.00 100.00
D16 (mm) 180

D35 (mm) Bedrock

D50 (mm) Bedrock

D84 (mm) Bedrock

D95 (mm) Bedrock

D166 (mm) Bedrock

Silt/Clay (%) 6

Sand (%) 8

Gravel (%) 1

Cobble (%) 2

Page 1



CS ©0+92 Pebble Count Data
Boulder (%) 0
Bedrock (%) 83

Total Particles = 100.
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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
Silvey, 2007).

| Bankfull VELOCITY & DISCHARGE Estimates

| Stream: |Marsh Run || Location: |Reach - Reach 2 |
[ Date: 4/19/2018 | steamType: [ Fu6 || valley Type: | U-AL-AD |
| Observers: |Team 2 || HUC: | 2070004 |
| INPUT VARIABLES | OUTPUT VARIABLES |

Bankfull Riffle Cross-Sectional 31.62 Apks Bankfull Riffle Mean DEPTH 134 dpks

AREA (it?) (ft)

Bankfull Riffle WIDTH 2365 | Wok Wetted PERMIMETER 2434 | We

(ft) ~ (2% dpir ) + Wikt (ft)

D 4 at Riffle 107.74 | Dia D o (MM) / 304.8 035 | Des

(mm) (f)

Bankfull SLOPE 0.0050 | Sbu Hydraulic RADIUS 1.30 R

(ft / ft) Apii | W (ft)

Gravitational Acceleration 32.2 9 Relative Roughness 3.68 R/D

' (ft / sec?) R(ft) / D g4 (ft) ' 84
. DA Shear Velocity u*
D A _ ; .
rainage Area 19.0 () u* = (gRS)" 0.457 (fieee)
Bankfull Bankfull
ESTIMATION METHODS VELOCITY DISCHARGE
1. Friction Relati _ * *
Factoeruegﬁtr:\;is u=[283+566*Log{R/Dg }Ju*fl 276 | ft/sec || 87.19 cfs

2. Roughness Coefficient: a) Manning's n from Friction Factor / Relative |

Roughness (Figs. 2-18, 2-19)  u=1.49*R***s5'?/p n:| 0.037| 3.38 ft/sec 106.94 cfs

2. Roughness Coefficient: u=149R%*s5'?/n |

b) Manning's n from Stream Type (Fig. 2-20) n= 0.034 3.68 ft/sec 116.39 cfs
2. Roughness Coefficient: u=1.49*R x5/

¢) Manning's n from Jarrett (USGS): n = 0.39*S 038 xR 016 2.51 ft/sec 79.30 cfs

Note: This equation is applicable to steep, step/pool, high boundary _
roughness, cobble- and boulder-dominated stream systems; i.e., for n= | 0050 |
Stream Types Al, A2, A3, B1, B2, B3, C2 & E3

3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
[ Darcy-Weisbach (Leopold, Wolman and Miller)

| 2.86 ft / sec 90.36 cfs

3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
[ ChezyC

| 0.00 ft / sec 0.00 cfs

4. Continuity Equations: a) Regional Curves u=Q/A

Return Period for Bankfull Discharge Q= | 2.0 | year 3.29 ft/ sec 103.97 cfs

4. Continuity Equations: b) USGS Gage Data u=Q/A 3.62 ft/ sec 114.50 cfs

Protrusion Height Options for the Dg, Term in the Relative Roughness Relation (R/Dg,) — Estimation Method 1

. For sand-bed channels: Measure 100 "protrusion heights" of sand dunes from the downstream side of feature to the top of
Option 1. feature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

ion 2 For boulder-dominated channels: Measure 100 "protrusion heights" of boulders on the sides from the bed elevation to the top
Option 2. ot the rock on that side. Substitute the Dg, boulder protrusion height in ft for the Dg, term in method 1.

Obtion 3 For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces
ption 3. 3pove channel bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dg, term in method 1.

Obti For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the
ption 4. log on upstream side if embedded. Substitute the Dg, protrusion height in ft for the Dg, term in method 1.

Copyright © 2008 Wildland Hydrology River Stability Field Guide page 2-41



Worksheet 2-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream: Marsh Run, Reach - Reach 2

Basin: Drainage Area: 12173 acres 19.02 mi
Location:

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.): 0 Lat/0 Long Date: 04/19/18
Observers: Team 2 Valley Type: U-AL-AL

Bankfull WIDTH (kaf)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 23.65 ft

Bankfull DEPTH (d bkf)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dpys = A / Wiy). 1.34 ft

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

section. 31.62 ﬂz

Width/Depth Ratio (Wpys/ dpks)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 17.65 ft/ft

Maximum DEPTH (d ki)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 2 ft

WIDTH of Flood-Prone Area (Wy,,)

Twice maximum DEPTH, or (2 x d,,u) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 31.48 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wip, / W)
(riffle section). 1.33 ft/ft

Channel Materials (Particle Size Index ) Dsq

The D5, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg

elevations. 2048 mm

Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20—30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient

at bankfull stage. 0.005 ft/ft

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.21

Stream F1/6 (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology River Stability Field Guide page 2-60



Worksheet 2-4a. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;
Rosgen, 2008).

Stream:  Marsh Run Location: Reach - Reach 2
Observers: Team 2 Date: 04/19/18 Valley Type: U-AL-AD Stream Type: F1/6
River Reach Dimension Summary Data.....1
___ Riffle Dimensions* ** **x [ Mean Min Max Riffle Dimengons & Dimension]less Ratios**** Mean Min Max
_ |[Riffie width W) 1 23.21 227} 23.7 ift [Riffle Cross-Sectional Area (Ayq) (it} 1 33.3{316}35.0]
* |[mean Ritiie Depth (dy) {1441 1.341 1.54 it |Riffle Width/Depth Ratio Wiy / duq) 1 16.21 14.8 | 17.7
j{,, [Maximum Riffle Depth (ds.) 1 215! 2.0 | 2.3 ift |MaxRiffle Depth to Mean Riffle Depth (dmax / i) | 1.49 | 1.49 | 1.49 |
§ |Width of Flood-Prone Area (Wy,.) ~ § 31.8 | 31.5} 32.1 ift |Entrenchment Ratio (Wysa / Wiy) 1 1.37 } 1.33 | 1.41 |
é [Riffle Inner Berm Width (W) 1 14.11 13.4 } 14.8 ift [Riffle Inner Berm Width to Riffle Width (W;, / W) | 0.61{ 0.59 | 0.63 |
E |Rifﬂe Inner Berm Depth (d;,) i 0.4 i 0.35 i 0.44 Eft |Riff|e Inner Berm Depth to Mean Depth (di, / dps) i 0.28 i 0.23 i 0.33 |
E |Rifﬂe Inner Berm Area (Aj,) i 5.63 i 4.74 i 6.52 iftz |Riff|e Inner Berm Area to Riffle Area (A, / Ay) i 0.17 i 0.14 i 0.21 |
| J[Riftte nner Berm wiD Ratio Wy, /dy) | 36 [33873817 | R
______Pool Dimensions* ** *** Mean Min Max Pool Dimensions & Dimensionless Ratios**** Mean Min Max
[Pool Width (Wiy,) | 21.9 | 18.4 | 24.6 ift |Pool Width to Riffle Width (Wi, / Woe) 1 0,95} 0.79 | 1.06 |
£ | [Mean Pool Depth (diy) 11961 1.68{ 2.1 it |Mean Pool Depth to Mean Riffle Depth (dygy / ) | 1.36 § 1.17 | 1.46 |
% |Poo| Cross-Sectional Area (Ayq,) 1 42.5138.6147.7 ift |PO0I Area to Riffle Area (Aygp / Aui) 11.2811.16 | 1.43 |
S |[Maximum Pool Depth (dras) 13.05! 25 | 3.47 it |Max Pool Depth to Mean Riffle Depth (dmaxy / o) | 2,12} 1.74 | 2.41 |
é |Poo| Inner Berm Width (Wiy,) t 0 f 0 0 lft |Poo| Inner Berm Width to Pool Width (Wip, / Weyip) | 0 | 0 | 0 |
é |Poo| Inner Berm Depth (dipp) i 0 i 0 i 0 ift |Poo| Inner Berm Depth to Pool Depth (diyp / diip) i 0 i 0 i 0 |
§ |Poo| Inner Berm Area (Ajy,) 0 i 0 0 i |PO0I Inner Berm Area to Pool Area (A, / Asip) P 0f 0o |
- |Point Bar Slope (Sp) i 0.29 i 0.29 i 0.29 ift/ft |Poo| Inner Berm Width/Depth Ratio (Wiy,/ dipp) i 0 i 0 i 0 |
. Run Dimensions* Mean Min Max Run Dimensionless Ratios**** Mean Min Max
% | [Run Width (Wey) { 23.6{ 22,5} 24.7 {ft |[Run Width to Riffle Width (Wyy, / W) 1 1.02{0.97 | 1.07 |
§ [Mean Run Depth (dyq) 1 1.52{ 1.33] 1.7 it |Mean Run Depth to Mean Riffle Depth (due / i) | 1.06 | 0.92 | 1.18 |
E |Run Cross-Sectional Area (A i 36 | 30 |41.9if |Run Area to Riffle Area (Auc / Au) 1 1.0810.90 | 1,26|
E [Maximum Run Depth (da) { 2.21{2.16 } 2.25{ft |Max Run Depth to Mean Riffle Depth (dmax / ) | 1.53 1.50 | 1.56 |
| & |[Run Width/Depth Ratio (Wi / dur) | 15.7 1 14.6 | 16.9 |1t _| ]
. Glide Dimensions* Mean Min _Max Glide Dimensions & Dimensionless Ratios**** Mean Min _Max
[Glide Width (W) 12211209 23.2!ft [Glide Width to Riffle Width (Wigq / Wi) 1 0.95 0.90 { 1.00 |
. |[Mean Glide Depth (dy,) | 134 1.27] 141 {ft |Mean Glide Depth to Mean Riffle Depth (dug / d) | 0.93 | 0.88 | 0.98 |
g |Glide Cross-Sectional Area (Aws) | 29.7 | 26.6 | 32.8 ift |Glide Area to Riffle Area (Aug / Au) 1 0.80{ 0.80 { 0.99 |
£ | [Maximum Glide Depth (dyarg) 1 199 1.89{ 2.08 {ft [Max Glide Depth to Mean Riffle Depth (dmaxy / d) | 1.38 | 1.31 | 1.44 |
-§ |Glide Width/Depth Ratio (Wiig/ disig) | 16.5 | 16.5 | 16.5 ift/ft |Glide Inner Berm Width/Depth Ratio (Wing / ding) l o]l o]jo |
3 [Glide Inner Berm Width (W) { 0 | 0 | 0 ift |GlideInner Berm Width to Glide Width (Wisy/Wees) | 0 | 0 | 0 |
© |Glide Inner Berm Depth (dip,) {0 f 0 0 lft |Glide Inner Berm Depth to Glide Depth (ding /diig) | O § 0 § O |
|Glide Inner Berm Area (Ajpg) E 0 E 0 E 0 Eft? |Glide Inner Berm Area to Glide Area (Aing / Apkig) i 0 i 0 i 0 |
) Step Dimensions** Mean Min Max Step Dimensionless Ratios**** Mean Min Max
[Step Width (W) I 0 1 0 | 0 ift [StepWidth toRiffle Width Wy / Wi) i 0 0} 0]
% |Mean Step Depth (dps) E 0 E 0 E 0 Eft |Mean Step Depth to Riffle Depth (dpss/ dpxs) i 0 i 0 i 0 |
g |Step Cross-Sectional Area (Apyss) E 0 E 0 E 0 Eft |Step Area to Riffle Area (Apss / Apkr) o i 0 i 0 |
[Maximum Step Depth (diaxs) i 0 | 0 | 0 ift |MaxsStepDepthtoMean Riffie Depth (dmaxs/du) | 0 | O | 0 |
- [step idth/Depth Ratio Wygs/due) | 0 | 0 | 0 | | | |

*Riffle—Pool system (i.e., C, E, F stream types) bed features include riffles, runs, pools and glides.

**Step—Pool system (i.e., A, B, G stream types) bed features include riffles, rapids, chutes, pools and steps (note: include rapids and chutes in riffle category).

**Convergence-Divergence system (i.e., D stream types) bed features include riffles and pools; cross-sections taken at riffles for classification purposes.
****Mean values are used as the normalization parameter for all dimensionless ratios; e.g., minimum pool width to riffle width ratio uses the mean riffle width value.




Worksheet 2-4b. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;

Rosgen, 2008).

Stream:  Marsh Run Location: Reach - Reach 2
Observers: Team 2 Date: 04/19/18 Valley Type: U-AL-AD Stream Type: F1/6
? [ River Reach Summary Data.....2 ]
‘_3 |Streamﬂow: Estimated Mean Velocity at Bankfull Stage (Up) E 3.68 Eft/sec |Estimation Method E |
E |Streamﬂ0w: Estimated Discharge at Bankfull Stage (Qp) E 116.39 icfs |Drainage Area E 19.02 imi |
Geometry Mean Min  Max Dimensionless Geometry Ratios Mean Min Max
|Linear Wavelength (») { 118 | 65 | 197 ift |Linear Wavelength to Riffle Width (1./ Wy) 1 5.00 | 2.80 | 8.49 |
|Stream Meander Length (L) | 146 | 85 | 218 |ft |Stream Meander Length Ratio (Ly,/ Wiy) | 6.29 | 3.66 | 9.40 |
PE_,) |Radius of Curvature (R,) i 52 i 28 i 75 ift |Radius of Curvature to Riffle Width (R./ W) i 2.24 i 1.21 i 3.23 |
5 |BeItWidth (W) | 63 | 45 | 85 ift |MeanderWidth Ratio (Wpy/ W) {2721 1.94 | 3.66 |
g’ [Arc Length (L,) | 59 | 52 | 71 ift  |ArcLength to Riffle Width (La/ W) | 254 | 2.24 | 3.06 |
g [Riffle Length (L) { 42 {158} 89 ift |[Riffle Length to Riffle Width (L,/ W) {181} 0.68 | 3.83 |
[individual Pool Length (L) | 26.4 | 12.6 | 47.4 {ft |Individual Pool Length to Riffle Width (L,/ Wi) | 114 | 054 | 2.04 |
- |Poo| to Pool Spacing (Ps) | 119 | 61.3 | 177 ift |Poo| to Pool Spacing to Riffle Width (Ps/ W) 15131 2.64 | 7.62 |
[ |[valley Stope (S..) | 0.00606 iftit |Average Water Surface Slope (S) |  0.005 ifuft |Sinuosity (Sea/S) P 1.21 |
|Stream Length (SL) i 311 ift |Va||ey Length (VL) i 264 ift |Sinuosity (SL/VL) i 1.18 |
Low Bank Height starti 0 ift Max Depth starti 0 ift Bank-Height Ratio (BHR) start
(LBH) end{ 0 Ift (dimax) end! 0 Ift (LBH / dmax) end
Facet Slopes Mean Min Max Dimensionless Facet Slope Ratios Mean Min Max
|Rifﬂe Slope (Si) 10.004{0.002{0.0084t/ft |Riff|e Slope to Average Water Surface Slope (Sy/S) | 0.86 | 0.34 | 1.67 |
o |Run Slope (Swun) §0.00550,002§0.007§ft/ft |Run Slope to Average Water Surface Slope (S, / S) E 0.91 E 0.39 E 1.41 |
;‘3__ |Poo| Slope (Sp) E0.00ZE0.00lE0.00SEft/ft |Pool Slope to Average Water Surface Slope (S, / S) i 0.41 i 0.23 i 0.56 |
E |Glide Slope (Sy) §0.004§0.00l§0.008§ft/ft |Glide Slope to Average Water Surface Slope (Sqy/ S) i 0.89 i 0.17 i 1.53 |
(‘%é |Step Slope (Ss) £0.000}0.000} 0.000ft/ft |Step Slope to Average Water Surface Slope (S;/S)  { 0.00 { 0.00 { 0.00 |
Max Depths?® Mean Min Max Dimensionless Depth Ratios Mean Min Max
|Max Riffle Depth (dma) | 199§ 1.78 | 2.28 it |Max Riffle Depth to Mean Riffle Depth (dmair/ d) | 1.38 | 1.24 | 158 |
[Max Run Depth (dmar) | 2421 2,15 2.79 it [Max Run Depth to Mean Riffle Depth (dmaun / doie) | 1.68 | 1.49 | 1.94 |
|Max Pool Depth (dmaxp) E 2.92 i 2.33 i 3.38 ift |Max Pool Depth to Mean Riffle Depth (dmaxp / dpk) i 2.03 i 1.62 i 2.35 |
|Max Glide Depth (dmaxg) 11621481 1.73 ift |Max Glide Depth to Mean Riffle Depth (dmaxg / dukr) {113} 1.03 | 1.20 |
_|Max Step Depth (dmas) | to i 0! 0 it |Max Step Depth to Mean Riffle Depth (dmaxs / dox) ol 0 ! O |
. Reach” Riffle® Bar Reach” Riffle® Bar____ Protrusion Height*
. [9% siluClay | 1429 | 6 g |[ D! 015 | 180 {1719 imm |
& [ sand i 857 | 8 | || Dss | Bedrock | Bedrock | 2812 jmm |
él%eravel 1.43 1 || Dso Bedrock Bedrock 37.73 imm |
G |{9 Cobble bo714 ] 2 || De | Bedrock | Bedrock ! {10774 jmm |
E |% Boulder 1.43 0 | | Dgs Bedrock Bedrock 191.34 imm |
© [% Bedrock | 6714 | 83 | || Dio | Bedrock | Bedrock ! | 36199 imm |

@ Min, max & mean depths are measured from Thalweg to bankfull at mid-point of feature for riffles and runs, the deepest part of pools, & at the tail-out of glides.

° Composite sample of riffles and pools within the designated reach.

Copyright © 2009 Wildland Hydrology

° Active bed of a riffle.

9 Height of roughness feature above bed.

River Stability Field Guide page 2-64 to 2-65
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