River Morphology & Applications

First Field Day Instructions & Forms
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Reach 1 Longitudinal Profile
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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 Creek || Location: |Reach - Reach 1 |
[ Date: |ar19/2018 | streamType: | Fue || Vvalley Type: | U-AL-RD |
| Observers: [Team 1 |[Huc: | |
| INPUT VARIABLES | OUTPUT VARIABLES |

Bankfull Riffle Cross-Sectionall| 54 45 | Aok || Bankfull Riffle Mean DEPTH || 146 | b

AREA () (ft)

Bankfull Riffle WIDTH 26.92 | Wou Wetted PERMIMETER 2843 | Wo

(ft) ~ (2 * dpy ) + Wi (tt)

D g4 at Riffle 115.07 | Dia D g, (MM) / 304.8 0.38 D g4

(mm) (ft)

Bankfull SLOPE 0.0044 | Sbi Hydraulic RADIUS 1.39 R

(ft/ 1) Api | Wy (ft)

Gravitational Acceleration 32.2 9 Relative Roughness 3.68 R/D

' (ft/ sec?) R(ft) / D g, (ft) ' 84
. DA Shear Velocity u*
Drainage Area 18.9 ) u* = (gRS)" 0.443 (fisec)
Bankfull Bankfull
ESTIMATION METHODS VELOCITY DISCHARGE
1. Friction Relati — * *
Factoeruegﬁtr:\éis u=[283+566*Log{R/Dg }]Ju*fl 267 | ft/sec || 105.09 | cfs

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

Roughness (Figs. 2-18, 2-19)  u=1.49*R?**s2/n n= | 0.041 | 2.99 = 117.65 ek

2. Roughness Coefficient: u=149R*?*s™/n
b) Manning's n from Stream Type (Fig. 2-20) n= | 0.056 | 2.19 ft/sec 86.13 cfs
2. Roughness Coefficient: u=149*R**s¥2
¢) Manning's n from Jarrett (USGS): n = 0.39*S 038 xR -0.16 2.61 ft/sec 102.64 cfs

Note: This equation is applicable to steep, step/pool, high boundary _
roughness, cobble- and boulder-dominated stream systems; i.e., for n= | 0.047 |

3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
[ Manning's Limerinos n=0.0422 |

2.90 ft / sec 114.30 cfs

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

| 2.82 ft / sec 111.01 cfs

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

Return Period for Bankfull Discharge Q= | 2.0 | year 2.61 ft/sec 103.00 cfs

4. Continuity Equations: b) USGS Gage Data u=Q/A 291 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.

For boulder-dominated channels: Measure 100 "protrusion heights" of boulders on the sides from the bed elevation to the

Option 2. top of the rock on that side. Substitute the Dg, boulder protrusion height in ft for the Dg, term in method 1.

For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separations, steps, joints or uplifted surfaces

Option 3. above channel bed elevation. Substitute the Dg, bedrock protrusion height in ft for the Dg, term in method 1.

For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of

Option 4. the 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 Creek, Reach - Reach 1

Basin: Drainage Area: 12096 acres 18.9 mi’
Location:

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

Cross-Section Monuments (Lat./Long.): 0O Lat/0 Long Date: 04/19/18
Observers: Team 1 Valley Type: U-AL-FDO

Bankfull WIDTH (kaf)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 26.92 ft

Bankfull DEPTH (dys)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dys = A/ Wy)- 1.46 ft

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

section. 39.4 ft2

Width/Depth Ratio (W / dpys)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 18.44 ft/ft

Maximum DEPTH (dmbkf)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.84 ft

WIDTH of Flood-Prone Area (Wy,)

Twice maximum DEPTH, or (2 x d.,n) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 31.76 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wi, / Wi,5)
(riffle section). 1.18 ft/ft

Channel Materials (Particle Size Index ) Ds

The Ds, 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. 0.00439 [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). 1.2

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 Creek Location: Reach - Reach 1
Observers: Team 1 Date: 04/19/18 Valley Type: U-AL-FD Stream Type: F 1/6
[ River Reach Dimension Summary Data.....1 ]
—— Riffle Dimensions* ** *xx Mean Min Max Riffle Dimensions & Dimensionless Ratios**** Mean Min Max
N |Riff|e Width (W) 1 25.2123.41 26.9 ift |Riff|e Cross-Sectional Area (Ayy) (ft%) 1 36.98 | 34.56 ! 39.40 |
X
¢ |[Mean Riffie Depth (dy) {147 1.46 | 1.48 it [Riffle Width/Depth Ratio (Wi / dy) | 17.12 | 15.80 | 18.44 |
% | [Maximum Riffle Depth (da0 1 1.87]1.84] 1.9 |t [MaxRiffle Depth to Mean Riffle Depth (dye/ diy) | 1.272 § 1.260 | 1.284 |
e
2 || width of Flood-Prone Area (W) 13121 30.8 | 31.8 {ft |Entrenchment Ratio (Wyya / Wi) ! 1.24811.180 | 1.316 |
o
@ ([Riffle Inner Berm Width (W) { 0 | 0 ! 0 ift [Riffle Inner Berm Width to Riffle Width (Wi, / Wy) | 0.000 | 0.000 | 0.000 |
E |Rifﬂe Inner Berm Depth (d;,) E 0 E 0 E 0 Eft |Rifﬂe Inner Berm Depth to Mean Depth (d;, / dys) E 0.000 i 0.000 E 0.000 |
.E_:: |Riff|e Inner Berm Area (Ap) i 0 i 0 i 0 iftz |Riff|e Inner Berm Area to Riffle Area (A, / Au) i 0.000 i 0.000 i 0.000 |
|Rifﬂe Inner Berm W/D Ratio (W, / di,) E 0 E 0 E 0 E | E i E |
______Pool Dimensions* ** *** Mean Min Max Pool Dimensions & Dimensionless Ratios**** Mean Min Max
[Pool Width (W) ! 26.3 1 25.9 ! 26.8 ift |Pool Width to Riffle Width (Wi, / Wpe) ! 1.047 { 1.028 ! 1.064 |
X
* |{Mean Pool Depth (d,) | 1.8 {1731 1.86{ft [Mean Pool Depth to Mean Riffle Depth (dyy / dy) | 1.224 | 1.177 | 1.265 |
X
* T T T T T T T
% [|Pool Cross-Sectional Area (Ap,) 1 47.21 44,71 49.7 ift  |Pool Area to Riffle Area (App / Aok 1 1.277 1 1.209 1 1.344
(7 P P
S |[Maximum Pool Depth (dras) 13.45! 34 | 35 {ft [MaxPool Depth to Mean Riffle Depth (A / do) | 2.347 | 2.313 1 2.381 |
E [Pool Inner Berm Width (W,,,) 1 14.6] 14 {15.2{ft [Pool Inner Berm Width to Pool Width (Wi, / Wy,) | 0.555 | 0.543 | 0.566 |
[a) |Poo| Inner Berm Depth (diyp) E 0.92 E 0.91 E 0.93 ift |Poo| Inner Berm Depth to Pool Depth (digy / dpiep) E 0.513 i 0.487 E 0.539 |
08_ |Pool Inner Berm Area (Aj,p) E 13.4 E 13.1 E 13.7 Eftz |Pool Inner Berm Area to Pool Area (Ajsp / Aukip) E 0.285 i 0.276 E 0.293 |
|Point Bar Slope (Spp) §0.295§ 0.201§ 0.390§ft/ft |Poo| Inner Berm Width/Depth Ratio (Wi, / dip) E 15.8995 15.058§ 16.739 |
. Run Dimensions* Mean Min Max Run Dimensionless Ratios**** Mean  Min Max
| [Run Width W) 1 23.4 | 22.6 | 24.2 {ft [Run Width to Riffle Width (Wyq / W) { 0.932{0.900 | 0.963 |
2 |[Mean Run Depth (dy,) 1 1.83!1.69 | 1.96 {ft [Mean Run Depth to Mean Riffle Depth (dyq / dy) | 1.245 | 1.150 | 1.333 |
c
2 I|Run Cross-Sectional Area (A { 42,71 40.9 | 44.4 it |Run Area to Riffle Area (An / Au) { 1.153{ 1.107 | 1.200 |
E [Maximum Run Depth (dax) { 231{2.17 | 2.44 {ft [Max Run Depth to Mean Riffle Depth (dnag / dy) | 1.571 | 1.476 | 1.660 |
| & | [Run width/Depth Ratio War/doe) | 13 | 11.6 | 14.3 1t | | | 5 |
. Glide Dimensions* Mean Min Max Glide Dimensions & Dimensionless Ratios**** Mean _ Min Max
|Glide Width (Wpy) { 23.4120.8 | 25.9 {ft |[Glide Width to Riffle Width (Wi / Wi) 1 092810825 1.031 |
N |Mean Glide Depth (dys) 11691 1.621 1.75 ift |Mean Glide Depth to Mean Riffle Depth (dykg / o) | 1.150 § 1.102 | 1.190 |
S ||Glide Cross-Sectional Area (Ayqg) 139.2136.3} 42 |t [Glide Area to Riffle Area (Augg / Anc) | 1.059 § 0.982 | 1.137 |
12} T T T T T T T
S |Maximum Glide Depth (dmag) 123812351 2.41 ift |Max Glide Depth to Mean Riffle Depth (dmayg / dox) | 1.619 | 1.599 { 1.639 |
E ] 1 1 ] . - . ] 1 1
a |Glide Width/Depth Ratio (Wpiig/ dpkig) 11391 119! 16 !fuft |GI|de Inner Berm Width/Depth Ratio (Wipg/ dipg) i 9.264 1 0.000 | 18,528|
3 |[Glide Inner Berm width (Wi,,) {7841 0 |15.7!ft [Glide Inner Berm Width to Glide Width (W;s/Wpy;) | 0.378 | 0.000 | 0.755 |
© | Glide Inner Berm Depth (diug) 1042 0 |085ift [Glide Inner Berm Depth to Glide Depth (dig / duig) | 0.242 | 0.000 | 0.483 |
|Glide Inner Berm Area (Ajg) i 6.63 i 0 i 13.3 iftz |Glide Inner Berm Area to Glide Area (A, / Apiig) i 0.183 i 0.000 i 0.365 |
) Step Dimensions** Mean Min Max Step Dimensionless Ratios**** Mean Min Max
[Step Width (Wyys) I 0 ! 0 | 0 ift [StepWidthto Riffle Width Wy / Wi { 0,000 { 0.000 | 0.000 |
t |{Mean Step Depth (dy) i 0 [ 0 | 0 ift [Mean Step Depth toRiffle Depth (duys/ dyc) { 0.000 { 0.000{ 0.000 |
Q T T T T T T T
% |Step Cross-Sectional Area (Apys) i 01 0 1 0 ift |Step Area to Riffle Area (Apuss / Auks) i 0.000 | 0.000:! 0.000 |
[Maximum Step Depth (da) { 0 | 0 ! 0 !ft |MaxsStepDepthtoMean Riffle Depth (dmas/ do) | 0.000 | 0.000 | 0.000 |
[Step Width/Depth Ratio (Wpes/de) | O | O | O | | |

*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 Creek Location: Reach - Reach 1
Observers: Team 1 Date: 04/19/18 Valley Type: U-AL-FD Stream Type: F 1/6
o [ River Reach Summary Data.....2 ]
g |Streamﬂow: Estimated Mean Velocity at Bankfull Stage (Uy) i 2.89 ift/sec |Estimation Method iManning's Limerinos|
T |Streamﬂow: Estimated Discharge at Bankfull Stage (Qp) i 114 icfs |Drainage Area i 18.9 imi2 |
. Geometry Mean Min__Max Dimensionless Geometry Ratios Mean Min __ Max
|Linear Wavelength (1) { 66 ! 43 | 88 ift |Linear Wavelength to Riffle Width (A / W) 12.623!1.709 3.498|
|Stream Meander Length (L, E 63 i 37 E 95 ift |Stream Meander Length Ratio (Ly,/ Wiy §2.504§ 1_471%3.776|
5 |[Radius of Cuvawre ®) | 52 | 39 | 8L |ft _|Radius of Curvature to Riffle Width (R./ W) 12,067} 1.550}3.219)
5 [Belt Width (W) | 59 | 59 | 60 ift [Meander Width Ratio (Wp/ W) 12.345( 2.3452.385]
g |Arc Length (L,) { 53 | 31 | 70 ift  |ArcLength to Riffle Width (L,/ W) 12,1071 1.232{2.782)
_g |Riff|e Length (L,) i 20.9 i 12.6 i 29.1 ift |Riff|e Length to Riffle Width (L,/ W) io,gzgi 0.502 i 1,155|
|Individual Pool Length (L,) | 36.2{ 27.5 | 44.9 ift [Individual Pool Length to Riffle Width (L,/ Wiy) 11.438{ 1.093}1.783)
- |Poo| to Pool Spacing (Ps) i 133 i 133 i 133 ift |Poo| to Pool Spacing to Riffle Width (Ps/ W) i 5.2675 5.267 i 5.267|
() |Va||ey Slope (S,a) i 0.00527 ift/ft |Average Water Surface Slope (S) i 0.00439 ift/ft |Sinuosity (Sva! S) i 1.2 |
|Stream Length (SL) i 349 Eft |Va||ey Length (VL) i 293 Eft |Sinuosity (SL/VL) i 1.2 |
Low Bank Height startt 0 ift Max Depth startt 0 ift Bank-Height Ratio (BHR) start
(LBH) endi 0 ift (dinax) endi 0 ift (LBH / dpyay) end
Facet Slopes Mean Min Max Dimensionless Facet Slope Ratios Mean Min  Max

[Riffle Slope (S)

10.014/0.007}0.022!ft/ft

|Rifﬂe Slope to Average Water Surface Slope (St / S)

13.289! 1.5834.995

QL |Run Slope (Syun) E0.00GE 0.00SE0.0llift/ft |Run Slope to Average Water Surface Slope (S, / S) i 1,287§ 0.613 i 2,522|
;_é |P00| Slope (S,) 10.001{0.001}0.001ft/ft |PO0I Slope to Average Water Surface Slope (S,/S) ~ 10.273{0.210} 0,337|
E |Glide Slope (S,) E0.00ZE 0.00ZE 0.002§ft/ft |Glide Slope to Average Water Surface Slope (S, / S) i 0.378§ 0.362 i 0.394|
E |Step Slope (S,) 10.000}0.000{0.000! ft/ft |Step Slope to Average Water Surface Slope (S;/S)  {0.000} 0.000 0.000|
© Max Depths? Mean Min Max Dimensionless Depth Ratios Mean Min Max
|Max Riffle Depth (dma) | 1.49 § 1.42 | 1.56 it [Max Riffle Depth to Mean Riffle Depth (dmait/ du) | 1.01 {0.966 1.06 |
[Max Run Depth (dyaxr) | 1.95{ 1.93] 1.97 it [Max Run Depth to Mean Riffle Depth (daxun / )~ | 1.33 | 1313} 1.34 |
[Max Pool Depth (dnax;) 1 3.39!3.33{ 344 ft  |Max Pool Depth to Mean Riffle Depth (dmayp / dx) ! 2.3112.265] 2.34 |
[Max Glide Depth (daxg) | 1.8 1141}218ift |MaxGlide Depth to Mean Riffle Depth (dmaxg / dhic) 1 1.2 10.959{ 1.48 |
_|Max Step Depth (dmaxs) i i 0 i 0 i 0 ift |Max Step Depth to Mean Riffle Depth (daxs / Apks) i 0 i 0 i 0 |
Reach” Riffle® Bar Reach” Riffle® Bar Protrusion Heightd
» ||% Sil/Clay {13 i 4107 | [[Ds{ 01 | 002 ! {2294 imm |
g |% Sand {25 | 1786 | || Dss | 157 | 005 | {4045 imm |
|| cravel P 5 1 3214 | || Dso | Bedrock | 05 | ! 66.89 imm |
G ||% Cobble § 4 ! 893 | || Dei | Bedrock | 2278 | {11507 imm |
8|9 Boulder | 1 1 0 | |[ Dy | Bedrock | 7544 | | 199.09 jmm |
© J[o% Bedrock {52 {0 || Dio | Bedrock { 90 ! ! 511.99 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.

Height of roughness feature above bed.

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




River Morphology & Applications Second Field Day Instructions & Forms

Worksheet B-4. Dimensionless ratios of the ten pool types (Second Field Day).
Stream: _Marsh Bun Location: &5 rimes 2 MDD Washington €O

Observers: Team 41 Stream Type: Landscape Type: (4 - /4[_ -_,4 D‘/ Date: 4)_ |4 - (.’Ofé
Dimensional Values Dimensionless Ratios
Pool Max
Pool Pool Depth to | Pool Slope
Pool Type Pool Max Pool Length to | Riffle Mean | to Average
Length | Depth Slope Riffle Mt{'ﬂl Depth‘ d Slope
(L) | (dmaxp) | (Sp) (Lp/ Wa) (dmaxp! diia) | (Sp/ S)
Mean |42z N3 7. Mean A’ LA 5
Lateral Scour Pool 4 \ BHH?,\ ‘ 00%'_ - .62 Los
1. (LSP) Min.[ 2.3 | 2,35 [ 00455 Min.| | sy 2.%0 (.03
Max.| 9460 | 3,.4§ | . 00104 Max.| 7. 1L 7.3 . 09
Mean| 34, » A zy . O Mean| | 2,492 :
, Contraction Scour L I?H Qufsts ; ',l” w qﬁ el
' Pool (CSP) Min. 3%~Ol 3 "3 ,J(} 310 Min. ]' U d L’H. i r?z.
Max.| 28.0( | 3.94 | ,o0%0 Max.| 14| THL LS
y; Mean|'! | o Wy Mean
3. Step/Pool (SP) / Min. Min.
J;/ Max. Max.
//‘ Mean Mean
4. Backwater Pool (BWP)|  Min. Min.
/ Max. Max.
Mean |5, 4 1,84 |, Mean| 10 |16
5. Plunge Pool (PP) Min. |5 4 |, %y Min.| 24 s
Max. | 5.4 L. 54 Max.| .20 L&
Mean|2 .0 |1.,%s Mean| || G
Pocket Water Pool - -E"?P 3 ! ; | L 5
6. (PWP) Min. 3,4 et |10, Min.| |3 1.5\
Max. |4, 5 2o [O.% Max.| |1 Rk
] Mean Mean
7. Lateral Protru5|or}. Min, i
Pool (LPP)
/ Max. Max.
St ht D Mean Mean
raight Dissipator / ? :
8. Pool (SDP) / Min. Min.
/ Max. Max.
c . / Mean Mean
onverging = :
% Confluence Pogl (CCP)-.... M- vl
[ Max. Max.
e Mean Mean
10. Compound Pool g,CP) Min. Min.
‘// Max. Max.
Copyright © 2017 Wildland Hydrology B21
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1.00
90 / Reference Notes \
30 — " . . . _ .
70l U™ = Shear velocity :‘V(gRS) n = Manning's roughness coefficient 0 = Mean velocity (ft/sec)
60 T = Shearsiress = YRS A = Cross-sectional area S = Slope
0 a
.50 —z—,= "d(%) = ,1{—% g = Gravilahional acceleration Q= Discharge (cfs)
40 = 8gR R = Hydraulic radius ( area / welted perimeter ) 0= 1.49 (R)m(S)”2
] T ( aka. Hydraulic Mean Depth ) - a
o
S 30— — Dgg = Grain diametler ar particle size at — —
& \ the 84 percantile index | Data Point Stream Type
0 1
Q ' Y = Specific weight of waler: 62.4 b/ft3 X o
o |
20 % O B3
§ \ Y/g= Slug =194/ 8 Water (1Slug=32174 Ib) A _A3.A2
£ \ O c5
=) \ P = Mass densily of fluid ( Ib/f or slugs/t’ ) mmm@=en| ROsGEN (WesternUS)
g " \ Mass density of water = 1.94 slugs / (small streams ) /
© 10 -
- .09 \A‘,
c Y% ™
2 .08 A N ﬂhH \j _
o 07— S gy - ——
o o.N 4 *s [ p
c .08 O % O
- o2, | N
& 050 —
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ARar Leopold, 1897 (Data from W.Annable, Ontario, Canada) Friction Factor G/ u* © Wildland Hydrology

Figure B-35. Friction factor (0/u*) vs. Manning's roughness coefficient'n’ (Rosgen, 2006b).

200

Reference Notes Roughness'n'= 142 (A)(R%)(s®)

150 — — ¢

-
o
o

------ Lhew. = Average bankiull value for smaller ivers (mean depth < 5 feet) without controlling vegetafive influence,

Q

n = 0.395 %R
Velocity 0 - 149RTNSY 5= 381RPS12 Q = 3.81ARSS™

: \-O-——~ = Average bankfull value for rivers of medium to large size

W = Average bankfull value for smaller rivers with controlling vegetative influence.
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Figure B-36. Manning’s'n’ by stream type.
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