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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods {Rosgen, 2006b; Rosgen and

m__<m< 2007).
N Bankfull VELOCITY & DISCHARGE Estimates |
Stream: Marsh Run = Location: _xmmn_._ Reach 3 |_
_ Date _ Stream ._.Eum. _ Valley Type: Vilic _
,_ Observers: |Group 2 = HUC: | _
: INPUT VARIABLES OUTPUT VARIABLES ~
| Bankiufl Riffle Cross-Sectional || - yq g Awk || Bankfull Riffle Mean DEPTH || 0.85 | 9o |
AREA (3 ! B :
Bankfull Rifle WIDTH || 24.77 | Wew | émmmmm P %mﬁﬁamm 2547 | Wo _
[ () m bkt ) * bkt (f)
D, at Riffle 7.74 | Dia | D gq (M) 1 304.8 0.03 Des |
om)__| w |
Bankfull SLOPE 0.0049 | Sew | Hydraulic RADIUS 0.83 N
(it || A I Wy L M ___J
| Gravitational Acceleration 32.2 o || RelafveRoughness [0 05 TRy p,, |
) (ft 1 sec?) R(ft) / D g4 (ft) ’ 8
. DA Shear Velocity T v |
‘Oﬁm_:mmm Area 18.9 ) _ - (GRS)* | 0.362 | wseo
‘ Bankfull Bankfull
ESTIMATION METHODS VELOCITY DISCHARGE |
: ._._HMMM.RHMW‘”MMm u=[283+566*Log{R/Dg }]u*|l 4.14 ft/sec 86.81 cfs _
2. Roughness Coefficient: a) Manning's i from Friction Factor / Relative ”
b| Roughness (Figs. 2-18,2-19) = 1.49'R>*s"/n _n= | 0.0214 4.30 | ft/sec [ 90.34 sk
[ 2. Roughness Coefficient: u=149R**s & -
! b) Manning's n from Stream Type (Fig. 2-20) n=[ 0041 || %28 | M/sec 47.14 cfs
i _ i
il 2. Roughness Coefficient: u=149"R**s"/n [
Sl ¢) Manning's n from Jarrett (USGS): n=0.39*50% g 010 1.73 ft/sec 36.33 cfs
Roughness, cobbre. a0 boulder-dominsted ctroam systems: ie, for 1= [ 0.053 |
Stream Types A1, AZ, A3, B1,82,B3,C2&E3 £ TRl
H 3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) ft / sec
4| Darcy-Weisbach (Leopold, Wolman and Miller; ]
: | 000 | fusec | 000 | s
4_ Continuity Equations: a) Regional Curves u=Q/J/A B T
Return Period for Bankfull Discharge =] 1.7 | year 4.29 ft/ sec 90.00 cfs
90.00 cfs :

_u_.oc.cm_o: xm_m:n Oun_onm for the cﬂ ._.m:: ..: 5m mo_mﬁio xo.._u_._:mmm mm_mn_os :ﬂbﬁv - mmﬂ_am:o: _sz._on 1

Option 1. fgature. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

For sand-bed channels: Measure 100 "protrusion heights" of sand dunes from the downstream side of feature to the top of

%1 /Option 2. 5rthe rock on that side. Substitute the Dy, boulder pratrusion 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 10 the top

Option 3 For bedrock-dominated channels: Measure 100 "protrusion heights" of rock separ ations, steps, joints or uplifted surfaces
PUion 3. ahove channel bed elevation. Substitute the D, bedrock protrusion height in fi for the Dy, term in method 1.

# | Option 4. 64 on upstream side if embedded. Substitute the Dy, profrusion haight in & for the Dy, 1erm in method 1.

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

f et e O Y e e T p O T T TN ST PP [ TR T TS

oy - - - ————_——r L p——

i

Oonﬁ_@g © moom <<__a_m:a I<a_.o_om<
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Worksheet 5-3. Field form for Level |l stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream: Marsh Run, Reach - Reach 3

Basin: Drainage Area: 12192 acres

19.06 mi’

Location:

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

Cross-Section Monuments (Lat/Long.): 0 Lat/0Long

Date: 04/17/14

Observers: Group 2 Val

ley Type: Vllic

Bankfull WIDTH AEEQV

WIDTH of the siream channel at bankfull stage elevation, in a riffle section.

24.77 |t

Bankfull DEPTH An__urmv

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

0.85 |ft

Bankfull X-Section AREA (A )

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

20.99 [t

Width/Depth Ratio (Wy,,;/ dyy)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

29.14  |it/t

Maximum DEPTH (dpi)

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

1.3 |t

WIDTH of Flood-Prone Area (W)
Twice maximum DEPTH, or (2 X dmu = the stagefelevation at which flood-prone area
WIDTH is determined in a riffle section.

33.76 |ft

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

1.36  [fuit

Channel Materials (Particle Size Index ) D5,
The D, particle size index represents the mean diameter of channel materials, as

sampled from the channel surface, between the bankfull stage and Thalweg
elevations.

164 |mm

Water Surface SLOPE (5)

Channel slope = "rise gver run" for a reach approximately 20-30 bankfull channel
widths in length, with the "rifle-lo-riffie” water surface slope representing the gradient

at bankfult stage. 0

00516 |ft/ft

Channel SINUOSITY (k}

Sinuosity is an index of channel pattem, determined fram a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slopa (VS / 5).

1.28

Stream
Type

(See Figure 2-14}

Copyright ©@ 2006 Wildland Hydrology
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007, Rosgen,

2008).

Stream:

Marsh Run

Location: Reach - Reach 3

ogmzma O:u:v 2

Date: 04/17/14

Valley Type: Vilic

m#mmB .JEm .uu_:: 1

o

*h

Riffle Dlmensioﬁs-*;

T [Pool Width (Wesg)

AR

ons: auc.:.u:u_o:_oeu.mwzow

e T
L

_voo_ With to Riffle Width (Wi ! W)

:u_m._._.

{Mean Pool Depth (dyyg,)

T

___,.._mms Poal Depth to Mean Rifile Depth {dyyg, / Ghg) “A.mmam._.amuma.c||_

w_<2 mmmnz Dimension m::.::m..« Data 2 un L
Riffle Width (W) 24.8 [t |Riffle Cross-Sectional Area (Auw) () 20.99] NAJH
IMean Riffle Depth (dyg) 0.98 | 0.85 1.1 i _m_a_m Widih/Depth Ratio (Wi / Ay 24.76120.38:29.14 m
Maximum Riffle Depth (Gupay 139} 1.3 1147 it _z_mx Riffle Depth ﬁg\_.l...wnm: Riffie Depth (dmay / Qox) A.hmwm 1.33611.529 m
E_as of Flood-Prone Area (W) 35 _ 338} 36.2 mzl_m&m:nzama Ralie (W, \ﬂ“_.a - T.&w 1.363!1. _w‘_u_”n
[Riffte Inner Berm Widih (W) 0 | 0 [ 0 it [Riffleinner Berm Width o Riffle Widih (Wa / Wix) 10.000}0.00010. ooo_
“_z_lm_m inner Berm Depth (dy) V] 0 0 ift |Rifile Inner Berm Depth ta Mean Depth {dy / dy) mo.oco 0.000
. m_a_m Inner Berm Area (Ap) 1) 0 0 iff* |Riffle Inner Berm Area to Riffle Area (A, { Ay} wo.ooo 0.000
|Riffle Inner Berm W/D Ratio (W, / dg) m 0 ! 0 m 0 .m _

Pool Dimensionsg*: ** ***

|Pool Cross-Sectional Area (Aukp) 325 245! 40.6 it ._._.uoo“ Area to Riffle Area (Au, ! Aud) 1.423i1.071{1.776 2
M_gmstca Pool Depth (dmaxg) m ng 3.01ift |Max Pool Depth to Mean Riffle Depth (Qmag / Oew) N.mmum 2.235]3. o.ZT
[Pool Inner Berm Widin (Way 1 0 0 1 0 |7 [Pool inmer Berm Width to Poal vidth (Wap | Waig) _[0.000{0.000 oooo_u
w_woo_ inner Berm Depth {dg,) 0 0 i 0 it [Poollnner Berm Depih to Pool Depth (dip / du} | 0.000{0.00010. occw
%uco_ Inner Berm Area S_M_.u-u; 0 0 ¢ #° |Pool Inner Berm Area to Pool Area (A, / Apwp) mo.ooc 0. ooc 0.000 “

{Point Bar Slope (Sy5)

0.000} 0.000{ 0.000;ftft

Poal Inner Berm Width/Depih Ratio (Wi { digp)

10.000; 0.000{0.000}:

Run Dimensions*

ity

Q_no.u_aw:n_o

$&D

Geresad e T

nisloniess RatlosTey:

: Z= o ey . e
: n:Dimensions SR ne Diman ; FEEMean==Mi axis
{ Run Width (W) 21.91 219! 21.9ift {Run Width {o Riffle Width (W / W) 10.926!0.926 o.wnm~m
”.__Smm: Run Depth (dy) 1.44 | 1.44 | 1.44 | |Mean Run Depth to Mean Riffle Depth (dyy, / dpig) w._.hmmm._.hmw 1,469 m
; — ¢
”.Fx:: Cross-Sectional Area (Ay) 3151315 Run Area 1o Riffle Area (Ao f Av) 1.377 . .m..
[IMaximum Run Depth {dyayg) 1.89 1.89 ] 1.89 ifi  [Max Run Depth to Mean Riffle Depth (dmay / Gt} 1.929{1.929} ._.wmm_m
[Run WidthDepth Ratio (Wi /dus) 1 15.2115.21 15218 | TR

{ it |Glide Width to Riffle Width (Wig, / Wi
Mean Glide Depth (dy,) 1.49 ._.Mwb_ 1.75 m Mean Glide Depth to Mean Riffie Depth (dugg / doe) | 1.52011.245} A.qmm_m
: Glide Cross-Sectional Area {Apyg) 32,21 301 m wM.u ft  |Glide Area fo Riffle Arga (Agug / Ane) 1.41 c"._ m._w.,_ mom £
t e
w_zmx_aca Glide Depth {drayg) __ 2131 1.71] 2.54 | __,.__mx Glide Depth 1o Mean Riffie Depth (dmay / doi)
15 [[GNde Width/Depth Ratio Wi/ dug) | 15.7 | 11.2 | 20.2 [fuit [Glide Inner Berm Width/Depth Ratio (Wisg/ disg)
Glide Inner Berm Width (W) 1) 0 it |Glide Inner mmamd Width to Glide Width (WipWhg)  10.000
m g = = e - st
E 0 0 it |Glide Inner Berm Depth fo Glide Depth (dig / dug) | 0.000] 0.000
ey
r1:9__% Inner Berm Area Ssv i 0 0 0.000}0.000
= - :
W_
z_mm: Step Depth (Goxs) "” 0 0 0 ft _me_._ Siep Depth 1o Riffle Depth {dugs / dox) o.ooomo.ooo o.oo.w_w_
{step Cross-Sectional Area (Aus) i 0] 0| 0 it [StepAreatoRifie Area (Ao ! Ao £0.000{0.000;0.000}
: e ; 2
{Maximum Step Depth (dpum) 0 Poo ln 10.00070.000!0.000}2
sttt = A
_m,mu Width/Depth Ratio (Wos / dhis) 0 ] “-

.x-_sol_uoo_ systam(ie, C E, 1 stream types) bed features include rffles, ruins, pacls and glides.
“Step-Pool syslem {i.e_, A, B, G stream types) bed features include riffles, rapids, chules, pocls and steps (note: include rapids and chutes in riffle category).

Convergence-Divergence system {i.e., D stream types) bed leatures include rifflas and pools; cross-seclions taken at ritfies for classification purposes.

~*Mean values are used as the normalization parameter for all dimensionless ratios; e.g., minimum paal widih 10 riffile widin ratio uses the mean ritfle width valve.



Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007,

Rosgen, 2008).

Stream; Marsh Run

Location: Reach - Reach 3

Date:

04117114 Valley Type: <=_n

ogmama Q..ocu 2

Hydraulics

x_<o_. momn_._ mc_.:amé _umnm.

ifiz

mwn_:._m:o_._ z_m__._on i _

TR TR TG

near Wavelength 3

205 it

__.__._mm_. Waveilength to x_z_m Width (3 / W)

Stream Meander Length Paw i | | 62 ? Tﬂmma Meander _.m:m,: Ratio {L,,/ Wy i
_ mmxma_cw of Cunvature (R) 13521 27 | 41 it [Radius of Cunvature to Riffle Width (R./ Wa) 11.482] d.:KT 737}
T me_” Width (W) 56.6{ 44.5] 75 :l_ﬂmm:nmq Width Ratio (W / Wik 2.356' 1.886 | 3.178/5
", m w.pa Length {L,) 108 71 J..Iiﬂm it Arc Length to Riffle Width (Ly/ Wo) 4.5689! 3.008 7. ama_.n
m [|Riffle Length (L) 14641195 | 73.3 It _Em_m Length fo Riffle Width {L, / Wi} m.J._memm 0.826 u.._om_w
w__azacm_ Pool Length (L,) | 58.7 | 53.3 | 64.1 [t [Individual Pool Length to Riffle Width (L,/ W) 2487 2.258]2.715]
L Pool o Pool Spacing (P,) 116 ] 116 § 116 |ft _ |Pool to Pool Spacing to Riffie Width (P,/ Wi £4.908} 4.908 | 4.908:
L}%ﬂ%__ﬂmj_ovm ﬁm;‘_v T M rm.: T ><mqmum. Emrmr.wamo_m, w__mvm Amu. i on_om._o “_E _m_:com_.i ,a_\»m.wv‘ ]

Valley

1
i
i

—

-
1
i

Stream Length (SL)

Length {VL)

[sinuosity (sL 7 vty

YRR ST ar=)

Max Dapth

:.m: / QEL

Bank-Height Ratic {(BHR)

B H1CHIFLET ¥H M)

= _uunrqmovo- Meahess :
Riffle Slope (Sgq) 0.007; o.owlml 0.009:ft/ft iffle Slope to ><manm S..mﬁm_. m:lmom m_oum Hmz._ ! mv _ ._.uﬂnu o.wu
2 Jmc: Slope (Sy,n) - o.oomm 0.005{ 0.006 |ft/it |Run Slope to Average Water Surface Slope (S, / S} 1.095! 0.953 m._.Nua_wm
: .m [Poct Siope (S,) 10.001:0.000/} 0.001 fur  |Pool Slope to Average Emém.ﬂnmc:mnm Slope (S,/S)  10.167; 0.064 o.nmm_m
B m Glide Slope (S) [0.003{0.001 _o och.?ﬁ Glide Slope to Average Water Surface Slope (S, Hmu _ 0. mquEm
: .%m w»mv Slope ﬁmmv. 10, 8_0 0.000 o coo.n.__: mﬁm_u m_oum to Mﬂmﬂm.mwmjcem#mmmﬂw.mmm!mﬁoum (Ss \mv B i o od i c.oc,m .m.m.ooom
: g = e e
. ?.,_mx Riffle Depth (d,air) m 1. mm “_ 1.53 ,_ﬂm m_:. ) Max Rifile mm:_m_z,_ ‘M._Smw: m_m_m _um_u:_ Eam.‘a;\ QUM:t B ! ._ mmm ,_ mmg m 77 [
Max Run Depth (dpaeun) m 2.34 A.mM 2.83 J_.Imx Run me: to Mean m_Em Depth (dmaxiun / doxr) 23881 1. m.\m 2.89 m
| Max Poel Depth {Umaxp) 129211961 3.88 Max _uoo_.OmEs to _,.._MS _ﬁ_ﬂm DmnE {Omaxp _.aazv 6 M

Max Gide Depth (Gpucg)

T
1
]
I

{Max Step UmE: Eamxmu

S ProtrusionHeig
| 058
i 182
% Gravel m 3.53 .m
% Cobble T 7.74
(5 Boulder | 1264
. BTN
' _s:_ max w mean amu_:m are _._._mmmcan_ :oa ._._._m_s_mn lo am:_a_.___ at a_n_.nosp oﬁ amEB aq riffles m_._n E:M.;WmMmm_umﬁ rm: oq‘_m.mm_.m w_ %H:o _m__.o_._ﬂ of .m__nl. — ]
© Active bed of a riffle ° Height of raughness feature above bed.

* Composite sample of riffles and pools within the designated reach,

Capyright © 2009 Wildland Hydrology
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River Morphology & Applications Calibrating Bankfull Discharge

Step 11 ;
Summarize USGS gage data:

R e A A T, R S T e R e e e e )
_ Summary of cmmm Gage mﬁmn_oz Data
mﬁm:om Name: r,g--;%l _QMM% 1 ch \Snsmhm w. Jmmé ) R mﬁmmoﬂ,ﬂaumwel,mﬂmummn.ui..,”n im
{Station _.oom:o: Et,: INGTDN g% D Period of Record: 5 yrs [
_uqmm:mmm Area ﬁDb.v. \@p&u acres \ w om mi? D.A. Mean Elevation: ft ..J
{Stream Type: [P /4/1 [valley Typeune [U- AL-Fp [Mean AnnualDisch:] s [

_ﬂmﬁm_.msom _»mmo: m_o._um fi/ft HHUC: S NN RSN SR g S St B

RN m>zx_uc_._. CHARACTERISTICS. = g
Umnm_.s.::an :.o:. _u_m_.U Zmbmc_amz_mz._. g Determined from 0>Qm DATA ANALYSIS ,
mmz_%__ <<a5 (Wig) 2477 & BH _m.m,:ac__ Width A?.umv ] 22 It

i wmzxa__ Mean cm,u?,.a?w 095 |t [ Bankiul Mean Depth o) | 175 IF
: mmaxa__ XS Area ﬁ?av .~o_ 99 |f? Bankfull xm ?mm 306 ww. T lwe |
<<mnma *um:_.:mﬁmﬁ A<<UV 25.17 |t Emnma _um_,_:‘:wﬁw_1 (W) ‘ 2 t :
“Bankfull mﬁmnm (Gage I: ulwu N mmzﬁc__ mﬁmmm.mnwmow_.mv T 2. 2 ;.;msés.m
mmﬁ Mean <m_on=<?v 4.30 f/sec Z_mm: Velocity () [ 2.2 n\mm‘m ,u
mmﬁ BKF. D_mo_,_m_dm AOE& wmswe cfs mmzac__ U_mosm‘.ﬁx@.m ADcav, KL Tcs |
mm:xﬁc_& U_mo:mﬁm mmmoo_mﬁoa with "fi m_a-amﬁmﬂs.._:ma.. mm:_oﬂc: mﬁmm_M" o ) wq cfs N

mmoc_._.m:om _:ﬁmEm_ (R.l.) associated with ..ﬁm_a-amﬁmﬂ:,__:ma_. _wm_._ic__ mﬂmmm \ 3 Sm.

_uqo:_ the b:::ms Peak Flow Idn:m:nw h:mc‘@m *2 =..m Omum mﬁ:o: dete _.350.

A T tEN Y

1. 5 Year R U,mo:mﬁm =135.5 [cfs 10 Year R. _ Discharge = N ﬂw».o cfs
M o Year R.). Discharge = 105.0 s | ; Nm <mm= x_ O_mo.:m&m = fm.o I
i m 0 <mm=,.w~,_ D_mo_._m_.mm =] 190.0 Tes BB .....o <mmq R.. D_mo:mﬁm n, :mm..c ek
’ MEANDER GEOMETRY T
Linear <<m<m“m:©5 {3) , 2.3 |ft { Stream gmm:amq rm:@? :uav 52 6 |f
mma_:m Aoﬂ O::mﬁ.:m :»nv 315.2 |ft I mm_m &_mﬁr.m.?.%v - ] ;Wm ,G fi/ft t

HYDRAULIC omoz_mde_‘

R £ ST =

mmmma on USG S Discharge Summary Notes data A Form m-mo.w ) and regression m:m_<mmm of measured discharge (Q) with
the hydraulic parameters of Width (W), Area (A), Mean Depth (d) & Mean Velocity {(a), determine the intercept coefficient
{a ) and the slope exponent (b ) values for a power function of the form ¥ =aX?, when Y is one of the selected hydrauiic

parameters and X is a given discharge value (Q).

Width (W)|Depth (d)] Area (A} | Vel. (a)

Intercept Coefficient (a)
Slope Exponent (b)
Hydraulic Radius: R=A /W, ft §m_..55u.m 'n* at Bankfull Stag Coeff.

h = 1.49 [(Area) {Hydraulic Radius??) (Slope"?)] / Qs

Copyright © 2014 Wildland Hydrology D21
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Second Field Day Instructions & Forms

River Morphology & Applications
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First Field Day Instructions & Forms

River Morphology & Applications
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First Field Day Instructions & Forms

River Morphology & Applications
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Level IV: Monitoring and Validation Forms & Worksheets
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