River Morphology & Applications
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Marsh Run Reach 4 Longitudinal Profile
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Most representative

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 4 |
| Date: |4/20/2018 | Stream Type: | c4a1 || Valley Type: | U-AL-FD |
| Observers: |Team 4 || HUC: | *Note: 319 Active Bed |
| INPUT VARIABLES | OUTPUT VARIABLES |
Bankiull Riffle Cross-Sectional|| 45 15 | Av || Bankfull Riffle Mean DEPTH || 1.45 dois
AREA () (ft)
Bankfull Riffle WIDTH 29.26 | Wbk Wetted PERMIMETER 3019 | W
(ft) ~ (27 dpks ) + Wiyt (ft)
D, at Riffle 27.30 | Dia. D, (mm)/ 304.8 0.09 Dss
(mm) (ft)
Bankfull SLOPE 0.0010 | Sk ARl AT 1.41 =
(ft/ ft) Anii | W, (ft)
Gravitational Acceleration 32.2 g ROEME REIEhnEs 15.67 R/D
) (ft / sec?) R(ft) / D g, (ft) . B2
. DA Shear Velocity u*
Drainage Area 19.2 i) u* = (gRS)" 0.214 (fse0)
Bankfull Bankfull
ESTIMATION METHODS VELOCITY EoneE
1. Friction Relati = * *
ooy wRelative | u=[283+566*Log (R/Ds}]u| 205 | ft/sec || 87.02 | ofs

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

Roughness (Figs. 2-18, 2-19) u=1.49'R%*s"’/n n=| 0.027 2.20 | fi/sec § 93.11 ek

2. Roughness Coefficient: u=149"R¥**s"/p
b) Manning's n from Stream Type (Fig. 2-20) n= 0.031 1.91 ft/sec 81.11 cfs
2. Roughness Coefficient: u=149"R%**s"/n
c) Manning's n from Jarrett (USGS): n = 0.39*S %38 xR -0-16 2.20 ft/sec 93.45 cfs

Note: This equation is applicable to steep, step/pool, high boundary _
roughness, cobble-and boulder-dominated stream systems; i.e., for n= 0.027

3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
[ Manning's Limerinos n=0.0275

2.16 ft / sec 91.42 cfs

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

212 ft / sec 90.02 cfs

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

Return Period for Bankfull Discharge Q= year 248 ft/sec 105.00 cfs

4. Continuity Equations: b) USGS GageData u=Q/A 2.68 ft / sec 113.50 cfs

Protrusion Height Options for the Dy, 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.

Obtion 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 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
PUON 3. 5hove channel bed elevation. Substitute the Dg, bedrock protrusion height in ft for the Dg, term in method 1.

Obtion 4 For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of
PUON 4. the log on upstream side if embedded. Substitute the Dg, protrusion height in ft for the Dg, 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:  Marsh Run - Reach 4

Basin: Drainage Area: 12256 acres 19.15 mi°
Location: Washington County, Maryland

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

Cross-Section Monuments (Lat./Long.): 0 Lat/ 0 Long Date: 04/20/18
Observers: Team 4 Valley Type: U-AL-FDO

Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 29.26 ft

Bankfull DEPTH (dps)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dpxs = A/ Wy)- 1.45 ft

Bankfull X-Section AREA (A.)

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

section. 42.42 ft2

WIdtthepth Ratio (kaf/ dbkf)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 20.18 |ft/ft

Maximum DEPTH (duk)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 2.53 ft

WIDTH of Flood-Prone Area (Ws,,)

Twice maximum DEPTH, or (2 x d,,k) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 93.69 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wip, / W)
(riffle section). 3.2 ft/ft

Channel Materials (Particle Size Index ) D,

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. 2 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. 0.00143 |f/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). 1.32

Stream C 51 (See Figure 2-14)
Type
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Worksheet 2-4a. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen,

2008).
Stream: Marsh Run is great Location: Reach 4
Observers: Date: 04/19/18 Valley Type: U-AL-FD Stream Type: C 5/1
[ River Reach Dimension Summary Data.....1 ]

—— Riffle Dimensions* **' *** Mean Min Max Riffle Dimensions & Dimensionless Ratios**** Mean Min Max
 |[Riffie width (Wi 1 26.8 | 24.4| 29.3 {ft [Riffle Cross-Sectional Area (Ay.) (ff) 1 40.33 | 38.24 | 42.42 |
£ |[mean Riffie Depth (dsio) {1.51 | 1.45 | 1.57 ift [Riffle Width/Depth Ratio Wy / di) | 17.87 | 15.55 | 20.18 |
% [Maximum Riffle Depth (dryar) ! 2,55 2.53 | 2.56 it [Max Riffle Depth to Mean Riffle Depth (dmax/ dix) | 1.688 | 1.631 | 1.745 |
§ |Width of Flood-Prone Area (Wy,.) | 171 | 93.7 | 248 ift |Entrenchment Ratio (Wi, / Wix) | 6.672 | 3.202 {10.142|
g’ [Riffle Inner Berm Width (W) 116.7!15.9 | 17.4 it |[Riffle Inner Berm Width to Riffle Width (Wi, / W) | 0.623 | 0.595 | 0.651 |
?a |Rifﬂe Inner Berm Depth (d;,) i 0.76 i 0.71 i 0.81 ift |Rifﬂe Inner Berm Depth to Mean Depth (dj, / dp) i 0.506 i 0.455 i 0.557 |
§ [Riffle Inner Berm Area (A,;) 112.7111.4 | 14.1 i [Riffle Inner Berm Area to Riffle Area (Ay, / Ac) { 0.315 | 0.297 | 0.332 |

| J[Riffle Inner Berm W/D Ratio (Wi, /dy) | 21.9121.5] 2221 | |

______Pool Dimensions* ** *** Mean Min Max Pool Dimensions & Dimensionless Ratios**** Mean _ Min Max

[Pool Width (W) | 22 1204 23.7{ft [Pool Width to Riffle Width (Wi, / Wo) ! 0.821 | 0.758 | 0.884 |
£ |[Mean Pool Depth (d) 12.02{1.92{ 2.12{ft |Mean Pool Depth to Mean Riffle Depth (du, / do) | 1.338 | 1.272 | 1.404 |

f;;, |P00| Cross-Sectional Area (Apsp) 443 43.2 45.5 ft |Pool Area to Riffle Area (Aot / Aoki) 1.099 1.071 1127 |
é [Maximum Pool Depth (dpayp) 1275} 2.48] 3.01 {ft [Max Pool Depth to Mean Riffle Depth (dyasp / dis) | 1.821 | 1.642 | 1.993 |
é [Pool Inner Berm Width (W;,) 115.41125] 18.4 lft [Pool Inner Berm Width to Pool Width (Wi, / Weig) | 0.694 | 0.612 | 0.775 |
& |[Pool Inner Berm Depth (diyp) 1 0.51 | 0.39 | 0.64 {ft [Pool Inner Berm Depth to Pool Depth (diy, / ) | 0.252 | 0.201 | 0.303 |
ng. |Pool Inner Berm Area (Ayp) i 7.56 i 711 i 8.02 if[? |Pool Inner Berm Area to Pool Area (A / Ankep) i 0.171 i 0.156 i 0.186 |

- [Point Bar Slope (S,) 10.460:0.260: 0.660i /ft [Pool Inner Berm Width/Depth Ratio (Wi, / disp) 133.500{ 19.370}47.630|

_ Run Dimensions* Mean Min Max Run Dimensionless Ratios**** Mean  Min Max
% [Run Width (W) 124.8! 23 |26.6ft [RunWidth to Riffle Width (Wi / Wo) { 0.925 | 0.858 | 0.991 |
2 |[Mean Run Depth (di) {1.66 | 1.53| 1.79 it [Mean Run Depth to Mean Riffle Depth (dugr / doe) | 1.099 | 1.013 | 1.185 |
‘Z’ |Run Cross-Sectional Area (Aps) i 40.9 i 40.6 i 41.2 Eft |Run Area to Riffle Area (Apks; / Apkr) i 1.014 i 1.006 i 1.021 |
2 {[Maximum Run Depth (dmex) {2.98|2.85! 3.1 {ft [MaxRun Depth to Mean Riffle Depth (dmax / du) | 1.974 | 1.887 | 2.053 |

| € |[Run WidthDepth Ratio Wowy/ doe) | 15.1{ 12.9 { 17.4]t_| i |

_ Glide Dimensions* Mean Min Max Glide Dimensions & Dimensionless Ratios**** Mean _ Min Max

[Glide Width (Wiy) 12851233 33.6ft |Glide Width to Riffle Width (Wog / Wo) { 1.061 | 0.870 | 1.253 |

. |[Mean Glide Depth (dy) {1.33{1.32{ 1.34 {ft |Mean Glide Depth to Mean Riffle Depth (duysy / duie) | 0.881 | 0.874 | 0.887 |
é | Glide Cross-Sectional Area (Auq) 1 37.91 30.9 | 44.9 ift [Glide Area to Riffle Area (Auq / Au) 1 0.939 | 0.765 | 1.114 |
£ | [Maximum Giide Depth (dar) 11.89 | 1.74 | 2.04 it [Max Glide Depth to Mean Riffle Depth (dmax; / dn) | 1.252 | 1.152 | 1.351 |
E [Glide Width/Depth Ratio (Wi / dusg) | 21.4 | 17.7 | 25.1 {fuft [Glide Inner Berm Width/Depth Ratio Wi/ i) 116.639{ 0.000 | 33.277]
po [Glide Inner Berm Width (W,.,) 19221 0 |18.4ift [Glide Inner Berm Width to Glide Width (Wiy/Wse,) | 0.395 | 0.000 | 0.790 |
© |Glide Inner Berm Depth (diyg) i 0.28 i 0 i 0.55 ift |Glide Inner Berm Depth to Glide Depth (dipg / dpirg) i 0.210 i 0.000 i 0.420 |

- |Glide Inner Berm Area (Ajpg) i 5.11 i 0 i 10.2 Eft2 |Glide Inner Berm Area to Glide Area (Aisg / Apirg) i 0.166 i 0.000 i 0.331 |

) Step Dimensions** Mean Min Max Step Dimensionless Ratios**** Mean  Min Max

[Step Width (Wese) {0 | 0 [ 0 lft [StepWidthtoRiffle Width (Wos /Wi  0.000 | 0.000 } 0.000 |
£ |[Mean Step Depth (dyyss) i 0 | 0 ! 0 it [Mean Step Depth to Riffle Depth (dbs/ o)  0.000 | 0.000 § 0.000 |
§ |Step Cross-Sectional Area (Ayss) i 0 i 0 i 0 ift |Step Area to Riffle Area (Apxss / Aoki) i 0.000 i 0.000 i 0.000 |

|Maximum Step Depth (dimaxs) i 0 i 0 i 0 Eft |Max Step Depth to Mean Riffle Depth (dimays / dokr) i 0.000 i 0.000 i 0.000 |

. [Step Width/Depth Ratio (Weys/due) | 0 § 0 | 0 | | i i i |

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

Stream: Marsh Run is great Location: Reach 4
Observers: Date: 04/19/18 Valley Type: U-AL-FD Stream Type: C 5/1
? [ River Reach Summary Data.....2 ]
% |Streamﬂow: Estimated Mean Velocity at Bankfull Stage (up;) i 2.626 ift/sec |Estimation Method i Manning |
i |Streamﬂow: Estimated Discharge at Bankfull Stage (Qpy) i 111.395 icfs |Drainage Area i 19.15 imi2 |
. Geometry Mean Min Max Dimensionless Geometry Ratios Mean  Min  Max
|Linear Wavelength (1) 12200 0 | 0 ift |Linear Wavelength to Riffle Width (.. / Wy,) | 8.197 {0.000{0.000|
|Stream Meander Length (L) § 330 { 0 | 0 ift [Stream Meander Length Ratio L/ Wae) 12.295/ 0.0000.000|
E |Radius of Curvature (R.) i 55 i 40 i 70 ift |Radius of Curvature to Riffle Width (R, / Wys) i 2.049 i 1.490 22.608|
E |Belt Width (W) ! 73 | 65 | 80 it |Meander Width Ratio (Wi / W) | 2.720 §2.422§2.981|
g [Arc Length (L) | 75 | 65 | 85 ift |ArcLength to Riffle Width (Ly/ W) | 2.794 | 2.422{3.167|
g [Riffie Length (L) {1 13 | 7 | 19 it [Riffle Length to Riffle Width (L / Wyc) | 0.484 | 0.261}0.708|
[Individual Pool Length (L,) | 57 | 53 | 61 !ft [Individual Pool Length to Riffle Width (Ly/ W) | 2124 | 1.975}2.273|
- |Pool to Pool Spacing (P) | 111 | 104 | 118 ft |Pool to Pool Spacing to Riffle Width (Ps/ Wy | 4.140 i3.890§4.389|
|Valley Slope (S,.) | 0.0019 iftft |Average Water Surface Slope (S) | 0.00101 iftfft |Sinuosity (S,a/ S) 1 1.32 |
Stream Length (SL) | 330 ift  |Valley Length (VL) | 250 ift |Sinuosity (SL/VL) | 1.32 |
Low Bank Height start! 2.74 ift Max Depth start! 1.74 ift Bank-Height Ratio (BHR) start} 1.57
(LBH) end! 3.22 ift (dmax) end! 1.86 !ft (LBH /7 dmax) end} 1.73
Facet Slopes Mean Min Max Dimensionless Facet Slope Ratios Mean Min Max
|Riff|e Slope (S;i) E0.00ZE 0.00ZE 0.003§ft/ft |Riff|e Slope to Average Water Surface Slope (S / S) i 2.465 i 2.089 §2.832|
@ |[Run Siope (Su») 10.001{0.001}0.002{fft |Run Slope to Average Water Surface Slope (S, /S) | 1.356 | 0.7331.980|
E—’-_ |Pool Slope (Sy) E0.000E 0.000% 0.000Eft/ft |Pool Slope to Average Water Surface Slope (S, / S) i 0.267 i 0.158 §0.376|
2 |[Glide Slope (S,) 10.001}0.000{0.002ft/ft |Glide Slope to Average Water Surface Slope (S;/S) | 1.010 | 0.446 {1.564]
§ |Step Slope (S;) E0.000E 0.000; 0.000Eft/ft |Step Slope to Average Water Surface Slope (Ss/ S) i 0.000 i 0.000 Eo.oool
Max Depthsa Mean Min Max Dimensionless Depth Ratios Mean Min Max
[Max Riffle Depth (dnew) | 1.97 | 1.88 ] 2.06 [ft  |Max Riffle Depth to Mean Riffle Depth (dmaet/ du) | 1.305 | 1.245| 1.36 |
[Max Run Depth (dmaxun) 1215211 219 {ft  |Max Run Depth to Mean Riffle Depth (dmaxwn / do) | 1.424 | 1.397 | 1.45 |
[Max Pool Depth (derp) | 2.85{ 2561 3.17 {ft_|Max Pool Depth to Mean Riffle Depth (dmaxp/ dis) | 1.887 | 1.662{ 2.1 |
[Max Glide Depth (dmax) | 1.79 | 1.711 1.87 ift  |Max Glide Depth to Mean Riffle Depth (dmaxy / dis) | 1.185 | 1.132] 1.24 |
- |Ma>< Step Depth (dmase) | P o i 0! 0 if |Max Step Depth to Mean Riffle Depth (dmaxs/ dok) i o [ o | o0 |
. : Reach” _ Riffle® ) Bar : Reach” : Riffle® ___Bar __ Protrusion Herightd
, |L% SitrClay o191 12 [[ D6 ! 005 | 014 | ; 19  imm |
8 |[% sand B [[Ds | 038 | 05 | i 3024 imm |
§ % Gravel P23 | 40 | [[Dw!{ 2 | 36 | | 44 imm |
G |[% Cobble o1 12 || Des | 256 | 273 | i 90  imm |
_§ % Boulder | 3 i 2 || Dss | Bedrock | 162.67 | | 12245 jmm |
©|[% Bedrock P13 1 0 || Dio | Bedrock | 511.98 | i 266 jmm |

# 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. ° Active bed of a riffle. 9Height of roughness feature above bed.
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River Morphology & Applications

Second Field Day Instructions & Forms

Worksheet B-4. Dimensionless ratios of the ten pool types (Second Field Day).

Stream: MM e,=< bt Roan Location: [ Oecrrzisbor Cocedoy | D
Observers: Teanc~t Stream Type: CS/| LandscapeType: ((~ A\ - o  Date: 4[5 (208
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 Width Depth Slope
(Lp) (dmaxp) (sp) (Lpl wbkf) _(dmaxpl dbkf) (Spl S)
Mean| ‘52 2,35 |o.coozg Mean| [ 51 (.64 0. 2¢6
Lateral Scour Pool - - ; :
1. (LSP) Min. e 235 |0z’ Min| | 581 . %9 0. 2Ll
Max. 3 &35 [o.aozn| Max.| .81 .84 0. 2tn
Mean| () 205 |lo.ccove| Mean| 2.08 A0 O, 12
9 Contraction Scour Win | o iy , Min & ;
* Pool (CSP) . =205 |lo.ocove | 2.05 2,10 D.li 2
Max.| G 3.00 p.oow| Max.| 2. 6% 2.0 O. 12
Mean Mean
3. Step/Pool (SP) Min. Min.
Max. Max.
Mean Mean
4. Backwater Pool (BWP) Min. Min.
Max. Max.
Mean Mean
5. Plunge Pool (PP) Min. Min.
Max. Max.
Pockiet W Pool Mean Mean
ocket Water Poo
6. in. in.
(PWP) Min Min
Max. Max.
Lateral P Mean Mean
ateral Protrusion
7. in. in.
Pool (LPP) Min Min
Max. Max.
s e Mean Mean
traig issipator - 3
8. Pool (SDP) Min. Min.
Max. Max.
e . Mean Mean
onverging - .
% Confluence Pool (CCP).... M- Min.
Max. Max.
Mean Mean
10. Compound Pool (CP) Min. Min.
Max. Max.
Copyright © 2017 Wildland Hydrology B21



Summary....USGS GAGE STATION Data/ Records for
STREAM CHANNEL CLASSIFICATION

[Station NAME: Morsh PRer | | Station Number: | o 14) 782
[LOCATION: [ wichiradon Covnla, MD

|Period of Record: | §2 lyrs | [Mean Annual DISCHARGE: | [cfs
[Drainage AREA: | 1225¢ lacres | 14.75 |mi2 | [Drainage Area Mn Elev:| | ft
[Reference REACH SLOPE: [o. 00l [/t | | Valley Type: |U-4L-fo |

|Stream Type: | c4 |
"BANKFULL" CHARACTERISTICS |
| Determined from FIELD MEASUREMENT| |}[ Determined from GAGE DATA Analysis |
[Bankfull WIDTH (Wax) Tz Tt [J[Bankful WIDTH (Wi —
Bankfull Mean DEPTH (dwa][ ;v | #t | [|[Bankfull MEAN DEPTH dwal] 1 .21 | T
Bankfull Xsec AREA (Abkf)" vz 4 | .Bankfull Xsec AREA (Aui)|| 2 & lin
Wetted PERIMETER (We) || 20,79 | ft ||}|Wetted PERIMETER Wi)|[ zs 2 |

Bankfull STAGE (Gage Ht)[| 2. /4 | ft Bankfull STAGE (Gage Ht)|| Z, | ft
Est. Mean VELOCITY (u) || 2.2 |ft/sec| )§| Mean VELOCITY (u) 3.0 |ftisec|
Est. Bkf. DISCHARGE (Qu)ll 1. 4 | cfs Bankfull DISCHARGE (Qexs) | 14,5 | cfs

| Bankfull DISCHARGE associated with “field-determined" Bankfull STAGE 4. 5| cfs

{ From Gage Height reading at Staff Plate and tabular Stage-Discharge curve data )

Recurrence Interval (Log-Pearson) associated with "field-determined” Bankfull Discharge 2.7_-1 yrs

; T
| From the Annual Peak Flow Frequency Analysis data for the Gage Station, determine: |
1.5 YearR.l. Discharge =|| 7 cfs l 10 YearR.l. Discharge = || 2. § S | cfs
2.0YearR.l. Discharge = || 10 7 | cfs 25 YearR.l. Discharge =|| 289 | cfs |

5.0 YearR.l. Discharge = || 20/ | cfs 50 YearR.l. Discharge = || U 68 | cfs |
MEANDER GEOMETRY
Meander Wavelength ( Lm)” 330 ft ||l| Radius of Curvature ( Rc): 55 ft

Belt Width { Wy ) [| 75 | #t |||[meander width Ratio WeWordl] 2.6 | fi/ft

HYDRAULIC GEOMETRY
Based on USGS Discharge Summary Notes data (Form 9-207) and regression analyses of measured
discharge (Q) with the hydraulic parameters of Width (W), Area (A), Mean Depth (d) & Mean Velocity
(u), determine the intercept coefficient (a) and the sfope exponent (b) values for a power function of the
form Y = aX®, when Y is one of the selected hydraulic parameters and X is a given discharge value (Q).
Width (W)| Depth (d)| Area ( A)|Velocity(u)

Intercept Coefficient a) |I\.zuz |6 w722 |Y.S3eg |0 2202

Slope Exponent  b) |o. 1363 [0.3203 | & 4S™ |e. 5512

Hydraulic Radius R=A/Ws | \.5~ ft Manning's 'n" at Bankfull Stage ||0. 0 2.4 | Coeff.

"N" = 1.4895 [(Area ) ( Hydraulic Radius??) (SIOpeﬁ‘a 1 Qug
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Field Day Instructions & Forms

River Morphology & Applications
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