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Elevation (ft)

Riffle 1+34
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River Morphology & Applications

Second Field Day Instructions & Forms
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River Morphology & Applications

First Field Day Instructions & Forms
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River Morphology & Applications

First Field Day Instnuctions & Forms
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River Morphology & Applications

Second Field Day Instructions & Forms
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Elevation (ft)
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA SECTION. -5
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River Morphology & Applications Second Field Day Instructions & Forms
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River Morphology & Appiications

Second Field Day Instructions & Forms
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Elevation (ft)

Run 2+94
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River Morphology & Applications

Second Field Day Instructions & Forms
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Elevation (ft)

Glide 0+12
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River Morphology & Applications

Second Field Unk Instructions & Forms
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Elevation (ft)
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River Morphology & Applications

Second Field Day Instructions & Forms
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River Morphology & Applications - .- Second Field Day Snina.o:m & Forms
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River Morphology & Applications

Second Field Day Instructions & Forms
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River Morphology & Applications

Second Field Day instructions & Forms
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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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Second Field Day instructions & Forms

River Morphology & Applications
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Second Field Day Instructions & Forms

River Morphology & Applications
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Second Field Day Instructions & Forms

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

[ Bankfull <m_.eo_4<mc_mox>mom m.ﬁ_amam

Stream: z_m_.ms m:: Location: Reach - Reach .“ )

Date: Qmmﬁo._n Stream Type: F6 Valley Type: VI _

Observers: ...mm:._ 2 HUC: _H

INPUT <>x_>w_|mm e ,, ,_ S OC._._uC._. <>_~_>m_|mm

: mman__ Riffle Cross-Sectional Apis ; ks

AREA | 37.43 2| Bankfull Riffle Mean DEPTH | i..H 45 | w |

| Wi Wetted PERMIMETER | w, |

Bankfull Riffle WIDTH | ,,nm.mA ® ~ @2 dug) + W w 26.50 ®

og at Riffle 109.00 | Dia- ¢ D g4 (Mm) / 304.8 0.36 Dss |

(mm) S, S -

Bankfull SLOPE 0.0061 | Sor || Fyoraulic RADIUS

- RUTAVNES P/ Wy :

Gravitational Acceleration 32.2 9 | Relative Roughness 3.94 R/Dg,

3 ) L (ftisec) J{ R(ft) / D, (ft) _ al

Drainage Area Shear <m“on:< t 0.526 u”

. _ mm _H | (wsen [

“Bankfull || . Bankfull

Lo _VELOCITY .|| DISCHARGE _ ||
1. Friction Relative - * . *

| " actor 0 Relaive  u=[283+566"Log (R/Du | 327 | fysec || 12236 | o |

mo_n_?m ﬁv l.z

E » woamssmmm Coefficient: a) Manning's n from Friction _nun.o_;

wocu____aim_@m Na Né u= 2»58553 n=| 0.058 2.52 ft/sec 94.32 cfs

2. mozm.::mwm Coefficient: 4= 149°R2*S " 2/ n iy | 959 ‘
| b) Manning's n from Stream Type (Fig. 2-20) n=| 0.057 2.56 Sec m 5.97 . cts
2. Roughness Coefficient: T u=149RT S/ || — 0

| ¢)Manning's n from Jarrett {USGS): n=0.395 0¥ g 010 2.7 f/sec || 103.01 cfs

Mote: This equation is applicable to steep, step/pocl, high boundary
roughness, cobbte- and boulder-dominated stream systems. i.e., for n= E o=
m__,mmn_ Types A1, A2, A3, B1, B2, mw C2&E3

i

T B BT
3. M”__Mq :Msoni:os Darcy-Weisbach, Chezy C, etc.) 0.00 & \.Mnl_ 0.00 ofs

e o e
& Continuity Equations:  b)USGS Gage Data u=Q/A 2.54 _n:m_mol: 95.24 nﬁmil

m._,on_.zu_o_._ :o.ng Ouno:» Eﬂ the Dy, ._.o:_._ in the Zo_ﬁ:..m xocn-_:oma wm_umoz :ﬁbﬁw maz:_nn_o: _5»52_ 1

. For sand-bad 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
ption 2. 4f ihe rock on that side. Substitute the Dy, boulder protrusion height in ft for the Dy, term in method 1.

£ Ootion 3 For bedrock-dominated channels: Measure 100 "protrusion heights” of rock separations, steps, joints or uplified surfaces
Ption 3. ahave channel bed elevation. Subslitute the D,4 bedrock protrusion height in fi for the D, term in method 1.

Option 4. For log-influenced channeis: Measure "protrustion heights” _oa_oo:_o:mﬂm to channel width of lag diameters or the height of the
ption log on upsiream side if embedded. Substitute the D, protrusion height in ft for the Dy, term in method 1.
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Worksheet 5-3. Field form for Level |l stream classification (Rosgen, 1996; Rosgen and Silvey, 20053).

Stream: Marsh Run, Reach - Reach 1
Basin: Drainage Area; 12173 acres 19.02 mi
Location:
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments {Lat./Long.): 0 Lat/0 Long Date; 04/26/12
Observers: TEAM 2 ' Valley Type: VIII
Bankfult WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 25.81 ft

Bankfull DEPTH (dy)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (s = A F Whe)- 1.45 fit

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

section. 37.43 Jn

E_n_nwzcﬁ—u:.. Ratio Ai—-tm‘_ er.«v
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 17.8 ft/ft

Maximum DEPTH (d.oke)
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 2.03 ft

WIDTH of Flood-Prone Area (W,,,)
Twice maximum DEPTH, or (2 x dmuwe) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 36.84 ft

Entrenchment Ratio (ER)

The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W, / Wy}
(riffle section). 1.43  |ftft

Channel Materials (Particle Size Index ) D5,

The Dy, 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. 0.0061 |ft/ft

Channel SINUOSITY (k)

Sinuosity is an index of channe! 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 siope {VS / 8). 1.38

Stream
Type

(See Figure 2-14)
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Worksheet 54. Morphological relations, including dimensionless ratios of river reach sites {(Rosgen and Silvey, 2007; Rosgen,
2008).

Stream:  Marsh Run Location: Reach - Reach 1
Observers: TEAM 2 Date: 04/26/12 Valley Type: <___ Stream Type: F1/6
= = n River Reach Dimension Summary Data.. =
- [ Min M ax.- = Ritfis Dimansions & D Mean  Min
mm_am <<a_5 AS._EH - " m,nm 51 251 m 2538 “n x_m_..m OSmm-mmmﬁ_o:m_ >6m {Agsr) (1) {3278 2812}
[Mean Riffie Depin (d) “T1.291 1121 145t |Riffle Width/Depth Ratio Hésaé T2042] 17.80 | 2244
| % [[Maximum Riffe Depth (dmas) 11.73} 1.42] 2.03 [t {MaxRiffle Depth to Mean Riffle Depth (Omes/ I | 1.334 | 1.268 | 1.400
m M,.eaia Flood-Prone Area (Wea) | 37.5] 368 | 36.1 Tt |Entrenchment Ratio Héi\éé, . 11472 1427
m Riffte Inner Berm ?_&: HS__& 11691 ._a w ; 9 .a Riffle Inner Berm Width _o m_am ,..,.__n_:._.g.‘__H / W) o.wmmﬂmm
w m_am _::m_. mm:.: Omu:i ™ Io. ua 0. mm | 0.56 .: Riffle __,.._Mmq Berm UmE: 8 _smm: Umns E_in_iv T o.ua.w a.ww.w i 0
wnm m_am Inner wm:: Area HPL |8 _..ﬂ i m 54 | 9.54 i |Riffle _:smﬂ mm:: ?mm to m_am _.fmm APU _.?_,; | 0.255 1 0.255
| m_am _:_ﬁ Berm W/D Ratio (We/ds) | 2091 ueo 298] I

_uoo_ Width no m_am S_._QE HS_z.a ! 5.,.5 0. unm 0.793: 0. mmu

Mean Pool Depth o Mean Riffe Dept (G /G| 1.512 | 1488 1527
"1 1.252] 1.215 | 1.288
?a&;;... 2.566 n.mm_.m_ ‘
)| 0480 ] 0.425
T o500] 0. 387
0.246 | 0.165

33.

mx_:.__._:._ _uoo_ DoE: {d

z_mx _uooh Umu? 6 z_mm: m_am Umu:_ E

:..m-_"_u

= A AT
Pool Dlmansions* Wk

o

ST e
a..hw».,égu S o

T e e

% f{Run Width (Woss) T215] 19. A,(,wnu.m it xHaé&s to Riffie Width 3;_, W) 1 0.842 | 0.762
.m m._smm: x_._:,DmE: (o) - 115611 : 1.68 _n Mean m.._: Depth »m Mean Rifle Depth Ez: ! az&. ._.Now
m mc: o_,omm mmﬂ_o:m_ ?mm,_ Abu.au uw m Nq 9 uc A n i} mca Area .E. Riffle ?Wm 3.&,..._. MEH .. 1.026
af Maimum Run Depth (d e T243] 211 2.74 |t |Max Run Depth to Mean n_am Depth (e ERERE)
& [ [Run E_niomu_s Ratio Wy / du) B ) ‘

ift O_am Width to Riffle <<_n§ (Whisg / Wi 0.903 | 0. mm#

i | Glide <<_Q=._ (Whita)

m z_mm: Glide Depth (Gexy) T 1231 1231 1.23 ift_[Mean Glide Deptn to Mean Riffle cm.y: Chr ' Sd_| 0-983 ] 0. mmu m

.m o__n_m Oamm-mmﬂ_o:m_ >_.mm‘owz§u i mm.wm 27 .,m( 29.6 .z O_am >:wm to m_am;_rwmm H?,__a ....?.& i ommu Pmnw m

| £ [[Maximum Glide Depth (dp) | 1.7 m 1.58] 1.82]1t_|Mex Gide Depth to Mean Rifle Depth (G /s | 1.318 | 1.225

w El Gide é_aio%s Ratio Hs_;aa;au . 19.5 {1 m%::ggzmmoﬁs Ratio (Way/deg) {79974 79.974] 79.974]
3 W. O_am Inner Berm S.._&: AS___SH_ 8. uu n a3 w uu .n O_am Inner mw:z Width to O_Em Width A<<_82<¥av w 0. .oL..\ :
ik

[iice _3233 cmus (0he)_ BETEE ?_ m. 01 It |Gide inner Berm Depth to Glide Depth a_gagav oomm
amq ou... m

0__n_m S:mﬂ mm:: )..mm ?su

m__am _3_..mﬂ Berm Area to Glide Area (Aypg / Ang) H o.oum

_n mﬁmu S.__&: 3 m_am S..a.: :.e_w_,a 1 W)

mw._“mU <<_Q.5 ﬁ<<quwv

gmm: mﬁmu UmE: Eui "0 ift gmm_._ mﬁmn DmE: to miﬂm Dm_u:_ EE{_ n_a_u

mﬁmu O_dmm mmnﬁ_o_._m_ Area 351 ft m—mc Areato m_Em ?mm (Aiiets £ Pokr)

Step’"‘

- m ssav ft _Smx Step Depth to __smm: Rifle Depth {diays/ Dok

g x Step s.a.acmus Ratio 3;1 its) | m m \_
*Riffle-Pool system (ie., o EF mw,mms types) bed Ememm include _._amm Runs, noo_m and u__amm

~Step-Pool system (i.e., A, B, G siream types) bed features include riffles, rapids, chutes, peals and steps {note: indlude rapids and chutes in rifle category).

**Convergence-Divergence system (i.e., D stream fypes) bed fealures include riffies and paols; cross-sections taken at riffles for classification purposes.

+weMean values are used as the nammalization parameter for all dmensionless ratios; e.g., minimum poal width 10 riffie width ratio uses the mean riffie width value.

Maximum mﬂmu Depth (d

(=]
L]
(=]




Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007,
Rosgen, 2008).

Stream:  Marsh Run Location: Reach - Reach 1
Observers: TEAM 2 Date: 04/26/12 Valley Type: VIII
River Reach Summary Data.....2
s e S e

2. mn ift'sec |Estimation Method

T 94.324 icfs  |Drainage Area

xl.l-ll

_._smmq Emcm_m:mz.. to x_am S...n_.: ? ! S__u_i i 4. ._ma u ._ao.h muw_"

e
ctaZtnd —=

._..q Hi m:mma Meander 5_% Rato (Lp zsu_,,v maa m 104, 5171]
I Radius of Curvalure to Rifie Width R, \Ei 1.512] o umn 2.081 :

_._:mmﬂ S._m<m_m_._m3 A)
mm.&mma _,.._mmzamq _.m:ms :.av 1 139§ 130 ;

R AT

Meander Width Ratio (Woe/ We) T 13480/ 2.316/4.044]
" JArc Length to Riffle Width (L, EKEEV — 12,375 :mu,m u.n.w,u :
= [Riffle Length (o Riffle Width (L,/ We) ____ 11.583] 0.4222.835
. __._n__sacm_ Pool _Hm:wﬁ_._ to m_am S___mi A_.l.<<§v, T “ .._ ﬂhm_ o.wmm"n um&
Pool to _uoo_ mumo_:m to x.im ,.2_&3. (P, f S__z& ! | 4. owm. 2.17116.755);

. m_::om_Q amé__. mv

Bank- Im_mz mm:o Ame

mﬁmlm
| PmI /d

z_mx _um_u_:
(Amax)

Low mm:r Height

start}
end!

awxv

D_Em m_oum to ><mamm Emﬁmﬂ mrimom m_oum ma 18)

m:: Slope 8 ><m3m_m Em"mﬂ m:..Bom m_oum Ame_. { mv

0.37510.123 10.631

(S, \.mv _o.g“ 0.136]1.249

_uoo_ w_ovm to ><m_.mmm <<m6~ m_.imnm m_oum S /3

o.gmm o.os, m o.ooa.ns

D_am m_oum to .><m3mm Em”mﬁ mc1m8 m_o_um

Channel Proflle

eom..w | .A.qw_, :

._.smx Riffle Do_u:.. B.gmm: m.gm Omu%.ﬁ:ﬁ:l au.i

4_.:._ j1.66]

1.76 | 291}

"~ [Max Run o%:. to Mean Riffle omus (@reoor ! aua

_smx noo_ DmE: to Mean m.ﬁm DmE: Eaee / n_c_au

gmx Glide Depth to Mean Riffle Depth (Gyar / Jor?

z_mx wﬁmu UmvS S z_mms _u_a._m _umo:_ (dmaxs / Do)

| ol % SilvClay 5 — 28.18
|2 [ 5ena_ T 1262 | 9 237 T 5513
m % Gravel 165 | 5 moaanr N ».o..d

| B {[% Cotte T 583 | 18 drock | Bedrock | 109
Hirr s par e e ook | Bedrock | =
T —— e _“mmu_h ! m& e ‘Nmm.ww ;
* Min, Ewsx.m Bw.mwgrmmﬁm.ma ..:Mmm:«.wn ﬂ_.or..h_e?mzﬂmwﬁo Mm:ﬂg m.,_, ,_._.__a._uo_z, \n,_* Emm..n:m moq riffles mm.m E:m the ammumw, mm; of von__m & ai the tail- oE.Mm .o__amm A

® Composite sample of riffles and pools within the designated reach. < Active bed of a riffle. ? Height of roughness feature above bed.

Copyright © 2009 Wildland Hydrology WARSSS page 5-34



-~
puir
w
~

ABojoipAH puelPIM ZL0Z @ WY BuAdo)

Worksheet B-4. Procedure to validate hydraulic relations using gage station data.

1. Obtain the drainage area associated with the gaging station.

(dbks) are often used interchangeably when width/dept
9. Calculate shear velocity: u* = (gRS)"2. . 5%
10. Calculate friction factor: u/u*, .79

11. Plot bankfull discharge as a function of drainage area on the appropriate regional curve.

12. Plot bankfull channel dimension
using unique symbols).

13. Plot relative roughness by friction factor (Figure B-34) (Example in FigureB-40).
14. Plot Manning’s “n” by friction factor (Figure B-35) (Example in Figure B-41).
15. Plot Manning’s “n” by stream type (Figure B-36) (Example in Figure B-42).

ratios are greater than 12,

2. Obtain the field-determined bankfull discharge at the gaging station (Figure B-43),

3. (a)r?dta\jglgcl:ﬁ )t’))ankfuli channel dimensions from the gaging station hydraulic geometry relationships (discharge vs. width, depth, area
4. Measure the average water surface slope.

5. Perform an active bed pebble count on the riffle to obtain Dgg,

6. Determine the stream type.

7. Solve for Manning’s "n” at the bankfull stage: n = (1.49R%3$Y2)/u (use the bankfull mean velocity from Step 3).

8. Calculate relative roughness: R/D

; Make sure that Dgghis converted from millimeters to feet. Hydraulic radius (R) and mean depth

s as a function of drainage area on the appropriate regional curve (note stream type of plotted values

Gaging Station Name: Gaging Station Number:

Drainage | Bankfull | Bankfull Bidn::::" Banifull | Bankfull A\S'i'rgifr Dgs Stream | Manning's | Relative Shear Friction
Area -|Discharge| Width Depth Area | Velocity Slope Type n Roughness | Velocity Factor
(mi?) | Quielefs) | Woks | dikf () | Apkf (F2) | upke(ft/s) | Sfuf) | (mm) (o) R/Dga (ft/ft) | u* (f/s) u/u*
19.02.|19524/| 258 | 1-45|37.93| 259 |O.00w2 |09 b3w |Fi/e| pogss | 592 |aszi | <717
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348

uwu*

—

ion) FACTOR

RESISTANCE (Fri

] — T T I

X Limerinos (1970} i

Leopold, Wolman and ||

Miller (1964), pg 160

N I S
2 3 45 10 20 30 4050 100
RELATIVE ROUGHNESS: R/ Dgy4

Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)

toa Channel BED-MATERIAL SIZE Index (Ds4)

s dlta collectad from a vanety of: Eastem and Westam straams.

; sizs mdex ( Du) as takan from field. measuroments (Leopoad wmman ana M.lm. 1964)‘

Reference Notes

: u* = Shear'Velacly =f(gRS) n = Manning's Roughtwas Coaficlent u = Moan Vielocty (Riec)
- T = Shew Srem = RS A = Croes-Sectional Arsa S = Sopaitm
50 w TR @ = Gravkallonal Accakarion Q= Dischergo (ck]

" f._sgf; R = Hyleoul Radka {Aras / Wetied Perimetar) u= 149 (R)"(5"

H { ke, Hythwek isan Depin) —
so|— Dy = Girain dhatwler or particle size o

3 the B4 parcantis index Dats Point Svoetn Type

0 1 ¥ = Spachk: Waight of Wrer: 824 b/t X iad
20 Y ] B

§ v Vo= stg = 184 14 watmr (150gam21748) Fy ALA

£ \ [ 1]

o

Z \ P =MamDanatyol Fld (Wi orshgat®} [T~ [Wectem

& IhanonynlWﬁrHN:m!l’} = mmm

= P y -

- 3

b a7

£ M

¥

Zz

; R e e N ettt TC T 0% WS SYEupy RIS SRR IR, B L R LTt P
.-N ........................................................
o0 - e
E | Bl B SaTeva eI NI Dutih e ':'1.":.?; -----------------------------------------

[} 2 4 [ [ 10 12 14 " 1%
Ay Lo, 1007, Dl v W Anaabie, Oy, Comta) Friction Factor u/u*

.‘_':.Th “rolatlcm of channel Mgm to HNEHUKCJ.ESIE{HMQ developed wnh rivar -,

Resnstance factors wiu* and 1!‘{? ara shown ssa funclmn of ‘Relative Roughnau.':
Glega ‘Ratio.of Hydraulic Mean’ Depth: (d),.0r, Hydraulic Radius { R); to'a bod-mateéria -

Figure B-34. Relative roughness (R/Dgyq) vs. friction factor (u/u*).

Figure B-35. Friction factor (u/u*) vs. Manning’s roughness coefficient "n"

Refarence Motes Rouolmsa'n'=1'—ag(A)(RB75(S'5)
Velocity u » 148ERTUS5)
n
D = vnemge Bk Vi b v of i o g B,

-

= Avarage Bankiul Vs lor smeber

.k = Averagn kol Ve K amalr ioen wih Coryoling vagatalve nisaice,

n =0.3853%%"8

depih <5 )

u=381R%S" q=38AR " %

Figure B-36. Manning's“n" roughnass coefficient by stream type,
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River Morphology & Applications Calibrating Bankfull Discharge

Step 11
Summarize USGS gage data:

Bankfull Discharge .mmmon_maa with ,Q_a.mmﬁmzsam% Bankfull Stage
mmnc_._.m:nm interval (R vmmmon_mﬁmn with ..d,_m_a.amﬁmqa_:ma Bankfull Stage

_u_.o_.: n_._o b:::m- tmmw Ios_, ___u..ma:mant Analysis for the 030 mﬂmao:. n_n.oq:.__._o.

_._<U_~>C_-_n _ ..OmOZ m._._a*. _

mmmma on c.wmm D__mn:mﬂm m:SEmQ Noles amﬁ ( Form 9-207 ) and regression analyses Q Bmmm:-mn discharge (Q) with the
hydraulic parameters of Width (W), Area (A), Mean Depth (d) & Mean Velacity (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 hydraulic parameters and X is

[Width (W) | Depth (d)] Area (A) |

_:,m:umn. OOmz,_o_ma ..@

| m_onm mxvozma

, m __ﬂ___._.mﬁ Bankfull Stagely 0 5§ |Co

Manning

Copyright ® 2012 Wildland Hydrology D21



£

Bankfull Characteristics for Selected USGS Gages in the PA and MD
Carbonate Great Valley Section of the Ridge and Valley Province

10000.0
A
' Qbkf (cfs) = 2.5802x 2549
10000 ' — R*=0.9726
1 e e ———
A // // 1 1 1] T I T
e 7T XS-Area (%) = 1.6684x19553]]
st sl L R* = 0.9802 |
e
= . ——
£ 1000 /_/ e 1
[%s] - — — — —— : :
5 - &) = — Width (ft) = 4.7669x"5699
é Jf/ — — . R2=0.931 1
i —
- 2 —3
% 10.0
s} —
i} .
— — Depth (fi) = 0.3505x04851 [ |
S R?=0.956 |
1.0 ’-/_.-—‘T'/-
0.1
! 10 100 1000

Source: 2012 U.S. Fish and Wildlife Service,

Drainage Area (mi2)
. Chesapeake Bay Field Office - Annapolis, MD
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