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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: |Team 1 ” Location: |Reach - Reach 1 |
| Date: |4/1 7/2018 | Stream Type: | F4/2 ” Valley Type: | C-CO-Us |
| Observers: |Team 1 lHUC: | |
I INPUT VARIABLES ] OUTPUT VARIABLES
Bankfull Riffle Cross-Sectional 45.72 Ayt Bankfull Riffle Mean DEPTH 1.46 dpks
AREA (%) {ft)
Bankfull Riffle WIDTH 31.33 | Wi el =RIMIMSIER 3210 | We
(ft) ~ (2" dys ) + Wi (ft)
D, at Riffle 167.00 | Dia- D g, (mm)/ 304.8 0.55 D
(mm) (ft)
Bankfull SLOPE 0.0319 | Sobw SIS MBIV 1.42 R
(ft/ ft) Agks | W, (ft)
_ . g Relative Roughness
Gravitational Acceleration 32.2 I R(ft) / D4 (ft) 2,59 R/Dg,
. DA Shear Velocity u*
Drainage Area 3.6 ) 4" = (gRS)” 1.208 (ftisec)
' Bankfull Bankfull
ESTIMATION METHODS VELOCITY DISCHARGE
1. Friction i - * *
Factor Aﬁgff:“gs u=[283+566*Log{R/Dg }Ju*||l 6.27 | ft/isec || 286.49 cfs

2. Roughness Coefficient: a) Manning's n from Friction Factor / Relative
6.73 ft/ sec 307.47 cfs

Roughness (Figs. 2-18,2-19)  u=1.49*R%**s"?/p n=| 0.05 |

2. Roughness Coefficient: u=149"R**s"/n

b) Manning’s n from Stream Type (Fig. 2-20) n=[ 005 ] 6.73 | ft/sec || 307.47 cfs
2. Roughness Coefficient: u=149*R**s"/n

c) Manning's n from Jarrett (USGS): n =0.39*S ¥ «p 016 3.38 ft/sec 154.35 cfs

Note: This equation is applicable to staep, step/pool, high boundary
roughness, cobble- and boulder-dominatad stream syst e, for M= ] 0.100 |
Stream Types A1, A2, A3, B1,B2,B3, C2&E3

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

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

4. Continuity Equations: a) Regional Curves u=QJ/A
Return Period for Bankfull Discharge Q= year

| 6.46 ft / sec 295.39 cfs

0.00 ft / sec 0.00 cfs

2.50 ft / sec 113.00 cfs

4. Continuity Equations: b) USGS GageData u=Q/A 0.00 ft / sec 0.00 cfs

Protrusion Height Options for the Dy, Term in the Relative Roughness Relation (R/D;,) - 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 Dg4 sand dune protrusion height in ft for the Dy, term in method 1.

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

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

Obtion 4 For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the
PUON 4. 1og on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dy, term in method 1.
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Worksheet 2-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream: Team 1, Reach - Reach 1

Basin: Drainage Area: 2304 acres 3.6 mi®
Location:

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

Cross-Section Monuments (Lat./Long.): 0 Lat/ 0 Long Date: 04/17/18
Observers: Team 1 Valley Type: C-CO-U;

Bankfult WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 31.33 |ft

Bankfull DEPTH (dy)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dys = A 1 W) 1.46 ft

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

section. 45.72 f’[2

Width/Depth Ratio (W / dpy)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 21.46 ft/ft

Maximum DEPTH (d,,,«s)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 2.29 ft

WIDTH of Flood-Prone Area (Wjs,,)

Twice maximum DEPTH, or (2 x d.,) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 38.6 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W,a/ W)
(riffle section). 1.23 ft/ft

Channel Materials (Particle Size Index ) D5

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. 50.7 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. 0.03193 |fuft

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). 1.05

Stream F 4/2b (See Figure 2-14)
Type
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Worksheet 2-4b. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;
Rosgen, 2008).

Stream: Team 1 Location: Reach - Reach 1

Observers: Team 1 Date: 04/17/18 Valley Type: C-CO-US Stream Type: F 4b
_3‘ [ River Reach Summary Data.....2 ]

% |Streamflow: Estimated Mean Velocity at Bankfull Stage (up) i 0 Ef't/sec |Estimation Method ! I
i |Streamﬂow: Estimated Discharge at Bankfull Stage (Quy) i 0 Jicfs |Dra'|nage Area E 3.6 imiz I
— Geometry Mean Min Max Dimensionless Geometry Ratios Mean Min Max

|Linear Wavelength (1) i 01 0 i 0 it |Linear Wavelength to Riffle Width ( / W) 0000} 0.000 }0.000]
|Stream Meander Length (L) | 0 | 0 i 0 it |Stream Meander Length Ratio (Ln/ Wox) {0000 | 0.000 {0.000|

g |Radius of Curvature ) | 0 | 0 | 0 |t |Radius of Curvature to Riffle Width (R./ Wye) 10.000! 0.000 {0.000]

5 [Belt Width (W) { 42.3{32.11 52.5{ft  |Meander Width Ratio (W / Wey) {1.405} 1.066 | 1.744|

g [Arc Length (L) P 0 | 0| 0 it [AcLengthtoRiffle Width (L/ Wye) {0000 0.000 {0.000]

g [Riffle Length (L,) 116.5{5.85] 33 |ft |Riffle Length to Riffle Width (L / Wyy) 10.547{ 0.194 | 1.097|

[Individual Pool Length (L,) | 27.6 { 16.8 | 34.7 [t [Individual Pool Length to Riffle Width (L,/ We) {0916} 0.558 {1.153]
| J|Poot to Pool Spacing (P) 1 42.5] 27 | 57.2 it [Pool to Pool Spacing to Riffle Width (Ps/ Wy) {1413} 0.896 | 1.899|

[ |[ValleySiope (S.) | 0 ikt |Average Water Surface Siope (S) | 0.03193 |kt |Sinuosity (S,a/S) | 1.05 |

|Stream Length (SL) | 267.2 ift  |Valley Length (VL) { 2545 it |[Sinuosity (SL/VL)  1.05 |
Low Bank Height start] 0 it Max Depth startf 0 ift Bank-Height Ratio (BHR) start
(LBH) endl 0 |ft (dmax) endl 0 |ft (LBH / dmax) end
Facet Slopes Mean Min Max Dimensionless Facet Slope Ratios Mean Min Max
[Riffle Siope (S) 10.031]0.024]0.038}ft__[Riffle Siope to Average Water Surface Slope (S+/S)  10.976] 0.759]1.193]

2 |Run Slope (Swn) i0.000i 0.000;0.000%&/& |Run Slope to Average Water Surface Slope (Sp /' S) i 0.000E 0.000 i 0.000|

;S: [Pool Siope (S,) 10.017{0.004}0.046]ft [Pool Slope to Average Water Surface Slope (S, / S) {0.525} 0.1271.437|

E |Glide Slope (Sq) io,oooi o_ooogo_oooiﬂfﬂ |Glide Slope to Average Water Surface Slope (Sy/ S) j 0.000E 0.000 E0.000l

g [step Stope (s,) 10.225{0.117{0.283]fvft__[Step Slope to Average Water Surface Slope (S,/S) | 7.047] 3.661|8.851]

Max Depths® Mean Min Max Dimensionless Depth Ratios Mean Min Max
lm?p%(dmamf) 12591 2.26[3.04 [t [MaxRiffle Depth to Mean Rifle Depth (duoei/ doe) | 1.75 | 1.527 | 2.05 |
|Max Run Depth (dmaxmun) If 0 . 0 ! 0 ift |Max Run Depth to Mean Riffle Depth (dmaxmun / dbke) i 0 E 0 i 0 I
|Max Pool Depth (dmaxp) | 3.47 i 2.46 i 5.13 ift IMax Poot Depth to Mean Riffle Depth (dmaxp / doks) !2. 45; 1.662E 3.47 ]
[Vax Gide Depth (dnag) | 0 | O | 0 It |MaxGide Depth to Mean Riffle Depth (dnarg /o) | 0 | 0 | 0 |

| J[Max Step Depth (dnass) | { 0 | 0 { 0 it [MaxStep Depth to Mean Riffle Depth (dmaxs/ o) o ol o]
A Reach” Riffle® Bar Reach” Riffle® Bar___Protrusion Height®

o [% sitvClay i i o | || s | [ 1443 | I 66.17  imm

B |% Sand i i 5 | || Dss | i 2782 | I 1052 jmm |

5 |[% Gravel | | 52 | || s | P507 | | 13424 |mm |

T |[% Cobble | EE || Des | G | 24514 imm |

5 |[% Boulder | T J{ Dss | 362 | | 34273 imm |

N |% Bedrock P 0 ] || Do | 2047.97 | | 1023.95 imm |

* Min, max & mean depths are measured from Thalweg lo bankfull at mid-point of feature for riffles and runs, the deepest part of pools, & at the lail-out of glides
bComposite sample of riffles and pools within the designated reach. ° Active bed of a riffle d Height of roughness feature above bed.
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