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

______Bankfull VELOCITY OCITY & DISCHARGE Estimates
'[Stream: |Marsh Run __” Location: |Reach Reach_. 3
| Date: 41 9/2018 I Stream Type: 4_-|: Valley Type: T E\L-FD B —I
| Observers: lGroup 3 _l HUC: __] o —l
INPUT VARIABLES OUTPUT VARIABLES
Bankfull Riffle Cro | - — »
ross-Sectional 3531 | M || Bankfull Riffle Mean DEPTH || 1.39 | o
AREA () (ft)
. Wetted PERMIMETER w
Bankfull Riffle WIDTH . Woia P
— — _l 25 3_7_ (ft) L ~ (2" dpw ) + Wi 26.75 (ft)
D, at Riffle go.2s | Dia. Dy, (mm) / 304.8 026 | Dee
_ B ] ] mm oin s 1| (ft)
Hydraulic RADIUS || R
Bankfull SLOPE . Stit
= 0 00_49 | Ane /W, ] 1.32 -
Gravitational Acceleration 32.2 9 AR AETINCES 1 5.02 R/D
o L : (ft / sec?) R(ft) / Dg, (ft) ) | 84
Drainage Area 189 | DA R Velocty 0458 | W
(mi%) u* = (gRS) (ft/sec)
Bankfull Bankfull
ESTIMATION METHODS s VELOCITY DISCHARGE
1. Fricti i
Fa’éfo'r%o'?f;i‘,:iis u=[283+566"Log{R/Dg }Ju*ll 3.11 | ft/sec || 109.91 cfs
2. Roughr;;ss Coefficient: a) Manning's n from Friction Fa-c_torl Relative 2 y ¢
Roughness (Figs. 2-18,2-19)  u=149'R**s/n n= | 0.039 ] 3.22 > o 113.84 cts
| 2. Roughness Coefficient: u=149R%*s"/p |
b) Manning's n from Stream Type (Fig. 2-20) = | 0.041 | 3.07 ft/sec 108.26 cfs
2. Roughness Coefficie:t: u=149'R**s"/n
¢) Manning's n from Jarrett (USGS): n = 0.39*S %38 +g-016 2.54 ft/sec 89.51 cfs
Note: This equation is applicable to steep, step/pool, high houndary
roughness, cobble- and boulder-dominated stream systems; i.e., for N = 0.050 i
Steam Types A1, A2, A3, B1, B2, B3, C2 & E3 — .
3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.)
| Manning's Limerinos n=0.0376 | 3.34 R 118.08 S
['3. other methoc Methods {Hey. Darcy-Weisbach, Chezy C, etc.) ]
| Darcy-Weisbach (Leopold, Wolman and Miller) [ifsee 115.86 GE
4. Continuity Equations: a) Regional Curves u= Q /A l
Return Period for Banifull DIscharge Q= |_ 3.23 ft/sec 114.00 G2
4, Contlnwty Equations: b)USGS GageData u=Q/A I 3.23 ft/ sec 114.00 cfs

Protrusion Height Options for the Dy, Term in the Relative Roughness Relation (FUDM) Estimation Method 1

|| Option 1.

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

|| Option 3.

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

Option 4.

For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the
log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dj, 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 - Reach_3
Basin: Drainage Area: 12096 acres 18.9 mi®
Location:
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments (Lat./Long.): 0 Lat/0 Long Date: 04/19/18
Observers: Team 3 Valley Type: U-AL-F[
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 25.37 ft

Bankfull DEPTH (dgy)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dux = A / Wii). 1.39 ft

Bankfull X-Section AREA (Ag)

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

section. 35.31 ft2

Width/Depth Ratio (Wp,;/ dik)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 18.25 |fi/ft

Maximum DEPTH (d i)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.81 ft

WIDTH of Flood-Prone Area (Wy,.)

Twice maximum DEPTH, or (2 x dpk) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 32.61 ft

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wy,a/ Wiy
(riffle section). 1.29 ft/ft

Channel Materials (Particle Size Index ) D,

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. 0.00474 |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). 1.45

Stream ' F1 (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_3

Date: 04/19/18 Valley Type: U-AL-FD

F1

Riffle Dimensions* ** ***

)

Observers: Team 3

7

River Reach Dimension Summary Data.....1

__ Mean Min Max

Riffle Dimensions & Dimensionless Ra

Stream Type:

Riffle Width (W)

| 22.8]20.2| 25.4 it [Riffle Cross-Sectional Area (Ayq) ()

["30.88 | 2645; 3531]

{1.35}1.31 11 1.39 |ft [Riffle Width/Depth Ratio (Wi / d)

Mean Riffle Depth (dg)

! 16.84 | 15.44 | 18.25 |

Maximum Riffte Depth (diay)

i 2.41 1 1811 I 3 ft Max Riffle Depth to Mean Riffle Depth (dmax / Goki)

| 1.796 | 1.302 | 2.290

Width of Flood-Prone Area (Wi,,)

{ 47.9] 32.6 | 63.3 ft |Entrenchment Ratio (W, / Wiye)

! 2.207 | 1.285 | 3.129

Riffle Inner Berm Width (W;,)

Riffle Inner Berm Width to Riffle Width (W, / W)

{1281 128]128]n

0.632 { 0.632 | 0.632 |

Riffle inner Berm DeptrT(dn,)

i 0.61 i 0.61; 0.61 !ft |Riff|e Inner Berm Depth to Mean Depth (dy, / dy)

0.463 | 0.463 | 0.463 |

Riffle Inner Berm Area (Ay)

1 7.76 | 7.76 | 7.76 l2 [Riffle Inner Berm Area to Riffle Area (Ay, / Au)

| 0.203 [ 0.293 | 0.203 |

| J[Riffte Inner Berm W/D Ratio Wa, /) | 21 | 21 | 21 | | | i |
r_ﬁ P oc ! _ Mean _ Min Iiiin& L
ool Width (Wyyg) | | | Pool Width to Riffle Width (kaf,,/ka,) { 1.052 { 1.039 | 1.065
i [Mean Pool Depth (dyp) | 2.28]2.26] 2.3 |t TMean Pool Depth to Mean Riffle Depth (dewp / i) | 1.689 | 1.674 1.704 |
,,, [Pool Gross-Sectional Area (Au) | 548 54.6] 55 lit [Pool Areato Riffle Area (Augp / Auc) T1.774 | 1.767 | 1.780 |
é Ll\faximum Pool Depiflg.:e_m) ; 3.95 | 3_ 85 E 4.04 |it lMax Pool Depth to Mean Riffle Depth (dmax, / duks) 2.926 | | 2.852 | 2.993
é Eool Inner Berm mu,p) I 14.4 | 15?—;;3 it lPool Inner Berm Width to Pool Width (Wigp / Wikgp) 0.600 i 0.563 | 0.636
§ IPooI Inner Berm Depth (dy,) ! 1.07 i 0. 83 1. 31 Ift lPooI Inner Berm Depth to Pool Depth (diyg / diwip) i 0.469 ! 0.366 | 0.571 |
§ Eol Inner Berm Areaiéﬁ,,_)__ i 15.6 | 11.3 | 19.8 {12 |Pool Inner Berm Area to Pool Area (Aigp / Aviip) E 0.285 | 0.206 i 0.363 I
| J[PointBarsiope (5,0 [0.319[0.315[0.319]fvt [Pool Inner Berm Width/Depth Ratio (Wep/ i) | 14.001] 11.460] 16541

o

i

,% ﬁui‘ bl“'e”lls] 'o‘né“;\.()( "C )2.".? ;-;

; nm;ammmnsibéﬁv\s é{fm‘:ﬂg)' o

Maﬂﬂ ::::“}n:::;:::-: Max

E Run Width (Wy) § 22.1]22.1 ] 22.1 [t [Run Width to Riffle Width (Wesg,/ Wyse) T 0.968 | 0.968 | 0.968 |
-g ﬁ/l—ean Run Depth (dyyr) — ! 1.47 | 1.47 E 1.47 ift IMean Run Depth to Mean Rifflmbkﬁ/ o) i 1.089 E 1.089 ! 1.089 ]
2 | [Aun Gross Sectional Area (Aws) | 32.3| 32.3] 32.3 | [Run Area to Riffle Area (Au: / Au) | 1.047 | 1.047 | 1.047 |
S | [Maximum Run Depth (dree) [ 2.02[2.02] 2.02 ]t [Max Run Depth to Mean Riffle Depth (dmex / du) | 1.496 | 1.496 | 1.496 |
E |Run Width/Depth Ratio (Wew/due) | 15 | 15 | 15 (it | _—_ ! i | |
e _ _Mean Min _Max _Glide Dimensions & Dimensioniess Ratios™*  Mean _Min __ Max _
F‘mmg [21.8]17.8] 25.7 it _|Glide Width o Riffle Width (Wygq / We) { 0.954 | 0.782 | 1.126 |
. |[Mean Giide Depth (dyg) { 1.38] 132 1.44 }it_[Mean Glide Depth to Mean Rifile Depth (dsuq / dw) | 1.022 | 0.978 | 1.067 |
5 |[Giide Cross-Sectional Avea (Apwg) | 29.8] 25.8] 3.8 | |Glide Avca 1 i Area (g / Ao | 0.966 | 0.834 | 1.098 |
g [Maximum Glide Depth (dmasg) 1.74} 1.64] 1.84 [t [Max Glide Depth to Mean Riffle Depth (dmesg / diss) | 1.289 | 1.215 | 1.363 |
£ [Glide Width/Depth Ratio (o dusg) | 16.9 | 12.4] 19.5 vt [Glide Inner Berm Width/Depth Ratio (Wisg/ dsg) | 0000 | 0.000 | 0.000 |
é IGIide Inner Berm Width (W) ; 0 i 0 } 0 |Glide Inner Berm Width to Glide Width (W pg/Wytg) 0.00_0 E 0.000 ! 0.000 [
(O] IGIide Inner Berm Depth (dp,g) ! 0 fo_l_ IGIide Inner Berm Depth to Glide Depth (dig / dykeg) 0_007) j 0.000 | 0.000
- ]Glide Inner Berm Area (Ay,) i 0 | O_T 0 ’ft2 lGlide Inner Berm Area to Glide Area (Awg / Agitg) E 0.000 ; OW
) StepDimensions®™ Ak b oo Db el Rt I R i S e
Step Width Wy o] o i 0_[it_|Step Widih to Riffie Width (Wiyes  Waso) ' W :
* Mp Depth (dpiss) TT 0 | |ft IMean Step Depmifﬂe Depth (dpigs/ Do) ! 0. OOOTO 000 I 0.000
g |Step Cross-Sectionall-l-: Area (Apis) | 0 | 0 0 It |Step Area to Riffle Area (Pots / Api) | 0.000 | 0.000 | 0.000 |
[Maximum Step Depth (dmass) 0 0 0 It [Max Step Depth to Mean Riffle Depth (dmas/ ) | 0.000 | 0,000 | 0.000
[step WidthvDepth Ratio Wi/ ) | 0 | 0 | O | E | ]

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

"*Step~Pool system (ie., 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 riffle$ for classification purposes.
****Mean values are used as the nommalization 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_3
Observers: Team 3 Date: 04/19/18 Valley Type: U-AL-FD Stream Type F1
"gT:::: il i i ."._ i " Rlver Reach Summary Data.....2 ]; e a gl
E Lreamﬂow Estrmated Mean Velocny at Bankfull Stage ( ubk,)" : 322 \ iﬁ)’sec lE‘srirrrat\i.on Melhod - € |
é &eamﬂow: Estimated Discharge at Bankiull Stage (Qq) . . 113.8:4_ gcfs [Drainage Area E 189 Emi2 l
|Linear Wavelength () | 118 | 90 | 144 ift |Linear Wavelength to Riffle Width ( / Wi 5.175{ 3.94716.316
Iﬂearn Meander Lengmu( m) ! 169 | 147 E;ift Stream Meander Lengtﬁ Ratio (L, / W) ;7.399i 6.447%3;%
E, |Radius of Curvature (R) | 5.3 [20.5] 855t [Radius of Curvature to Riffile Width (R,/ Wo) 10.232{ 1.2943.750
S [Belt Width (W,,) i 72 | 72 | 72 it [Meander Width Ratio (Wp,/ Wyy) {3158 3.158{3.158|
g [Arc Length (L) i88.7] 66 | 120 fft  |Arc Length to Riffle Width (L,/ Wy 13.890} 2.8955.263]
'c:“; Riffle Length (L,) 62.2] 6.35 | 173 it |iffle Length to Riffle Width (L,/ Wy,) _ 12.726{0.279}7.567|
Individual Pool Length (L,) | 24.4 | 7.88] 40.9 Jt |Individual Pool Length to Riffle Width (Ly/ Wye) {1.070{ 0.346 | 1.794]
_‘|Poor to Pool Spacing (P,) ’ 148 | | 78 } 218 in ]Pool to Pool Spacing to Riffle Width (Pg/ W) §e_497i 3.421 §9_573|
.IVaIIey Slope (S,a) E 0.0056 !ft/ft lAverage Water .éurface Slope (Sj { 0.06474 ift/ft |Sinuosity (Sva’ S) E 1.45 |
[stream Lengtn (sL) | 382 [t |Valley Length (VL) | 256 it |Sinuosity (SL/ VL) | 1.49 |
Low Bank Height start} 1.95 ift Max Depth start{ 0.94 it Bank-Height Ratio (BHR) start} 2.07
(LBH) 1.83 ift (dmax) end| 0.97 |t (LBH / dinay) end} 1.89
"""" _ Facet Slopes _ Mean Min Max Dimensloni&ea!‘acatslope Ratos  Mean Min Max
Riffle Slope (S 10.006;0.005 U.OO'JTiftfﬁ IRIf‘fle Slope to Average Water Surface Slope (S,,, /8) | 1.228= 1.032} i 1 .422|:
2 ||Run Slope (S,,) !0.00450,001 o.oosgfvﬂ IRun Slope to Average Water Surface Slope (S.un/ S) !0.871 ! 0.306 i 1.224]:
;.-‘E |Pool Slope (S,) 50.002i0_001 fo,oosgmh ]Pool Slope to Average Water Surface Slope (S,/ S) E 0.3845 0.211 EO.GEUl'
8 ||alide Siope (S;) 10.002{0.001{0.004itft _|Glide Slope to Average Water Surface Slope (S4/S) |0.420] 0.211]0.838|
E |Step Slope (Ss) o 0. OOOTO 000 0. OOOIﬂJ’ft [Step Slope to Average Water Surface Slope (S / S) { {0. 000 0.000 | 10. UOEI
°© MaxDarthot = Maan Min Max .T.'.“ﬁjlmensloniessmpﬂl Ratios Mean Min  Max
I_Ammmf) {2.19] 1.87] 2.49 [t |Max Riffle Depih to Mean Riffle Depth (dpars/ due) | 1.62 [1.385] 1.84 ]
[Max Run Depth (drraurn) {2.98{259] 3.4 [ft  |MaxRun Depth to Mean Riffle Depth (dmaxun/ du) | 2.21 | 1.919] 2.52 |
[Max Pool Depth (dees) 3.83| 3.7 {3.96 [t |MaxPool Depth to Mean Riffle Depth (dnes/ d) | 2.84 | 2.741] 2.03 ]
[Max Glide Depth (dya.g) 1.79 | 1.65 | 2.03 |ft TI\WEX Glide Depth to Mean Riffle Depth (dmarg / dox) { 1.33 {1.222} 15 |
_J[Max Step Depth (drae) ! ! 0 | ol o0 ift |Max Step Depth to Mean Riffle Depth (d,ﬁaxs./. dow) i 0 i 0 i 0
Al __ Reach® _ Riffi®  Bar  Reach’ _ Rifi® _ Bar _Protrusion Height’
| sitvciay 3 5 I ENEE | [ 1967 lr?m—l
& [+ sand KR | s | Bedrock | ! | 8564 imm |
g {% Gravel | 7 ; Dy, | Bedrock | i {4344  imm |
G |[% Cobble i | Dy | Bedrock | | | 8025 imm |
E % Boulder | 1 [ Dg; | Bedrock | { 109  imm |
i % Bedrock i 76 [ | Dio | Bedrock | | 128 {mm |

* Min, max & mean depths are measured from Thalweg to bankfull at mid-point of feature for nffles and runs, the deepest part of pools & at the ta|| out of glides.
°Composne 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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[Bankfull WIDTH (W) 2027 [ # [Jl[Bankfun WiIDTH (Wed  [[21 ) |

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

Station NAME:

uw %fwso =3 u“ uwA 77 Uh Sh,

LOCATION:

|Period of Record: [[9bt — PPEGwT YIS | [ Mean Annual DISCHARGE: | | cfs
[Drainage AREA: | lacres | /A.94 |mi2 | [Drainage Area Mn Elev.] | ft
|Reference REACH SLOPE: |/, m4 79| fuit | | Valley Type: | |
|Stream Type: | =~ | ! |

| "BANKFULL" CHARACTERISTICS
[ Determined from FIELD MEASUREMENT] [|[ Determined from GAGE DATA Analysns

i ivias

Bankfull Mean DEPTH @o)f| 1, G | #t | ll[Bankfull MEAN DEPTH due)] | 2, |
Bankfull Xsec AREA (Aws)[[ = £, = /] ¢ | ||{Bankfull Xsec AREA (Aua)|[z0 1 7 |

[ Wetted PERIMETER W || <, 75| # |ff|wetted PERIMETER (Wr) |5 1 Tt
[Bankfull STAGE (Gage || s/ | ft [ff[Bankiul STAGE Gage Hv|[ .19 | #t |
Est. Mean VELOCITY (u) || =,. 27 |ttsec| ff| Mean VELOCITY (u) 5 |fsec
Est. BKf. DISCHARGE (Qua] |12 2] cfs | ||[Bankfull DISCHARGE (Que) [ 1= =, | ofs
Bankfull DISCHARGE associated with "field-determined™ Bankfull STAGE Tl / | cfs

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

J From the Annual Peak Flow Freguency Ana!ys:s data for the Gage Station, determine: |"

Recurrence Interval (Log-Pearson) assoclatedwnth"fleld-determmed" Bankfull Discharge Z Z yrs

{1.5 YearR.I. Discharge = 69 CfS | 10 YearR.\. Discharge = || 2% é cfs |

[2.0vearR.1. Discharge = |[ |@7) | cfs |||[ 25 YearR.1. Discharge = g2 | cfs |

5.0 YearR.L Discharge = || D @ | cfs [|]| 50 YearR.. Discharge = || 472 | cfs |

MEANDER GEOMETRY

Bettwidth (Wo) 37 [

Meander Wavelength (La)[ 29 | ® ||| Radius of Curvature (Ro)|[ 5 4 ft
Meander Width Ratio V\{,nIkaf)I _2,5 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 slope 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) |/( 247 |03878 |US=78 [n 7707

Slope Exponent  b) J( 2383102203] o 48 [0AR1S

Hydraulic Radius R=A/Ws| | 2 ft Manning's "n" at Bankfull Stage“f).oz./ Coeff,

|

"n" = 1.4895 [(Area ) ( Hydraulic Radius™ ) (Slope)'"® ] / Qu

EG9




Field Day Instructions & Forms
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River Morphology & Applications
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