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22. 31 Fine 57-8 |G
31-44 Medium 811315 2
4463 Medium 1.3-16 Vv :
63 - .89 Coarse 16-226 [y1E i3 i
89-13 Coarse 26-12 e q ; g
13-18 | VeryCoarse 32-45 ‘. 2
1825 | VeryCoarse |  45-64 A b
25-35 Small 64-90 [HomIH D T 13
35-50 Small 90- 128 E 18R : 2.0
50- 7.1 Large 128-10 fALEA o O 2
7.1-101 Large 180 - 256 B " i ; 22
101-143 |  Smal 256 - 362 ) 71 il
14.3-20 Small 362-512 : : : 4
20-40 Medium 512-102¢ | : 5
40-80  |Large-Vry Large| 1024 - 2048 E
| Bedrock JBDRK] i L .
 Stream Type: | Valley Type: TOTAL-» \& .
_ — —

suonbiddy 3 ABojoydiopw 13ty

S0 P SUoINYSUY AD piaty IS4



Percent Finer

100+

B0

3

60

40+

20

Cross Section 4 Protrusion

100
Particle Size (mm

)

1
1000

|
10000



Zolg

ABojoipAH puejpm 710Z @ WbuAdod

Y &‘S&“ (‘:,
RS
e > (
g f«‘k ﬂ(a o \WBPN
Site:  Massta Rame 4RRETR  Dae b rFFE POOL (2) i
Location: HUC: %__L_.L i ]__}_,__5 _I_,.,-l__i_--,_,!__ Reach: Reach:
Party: s~ H Dot Count for Date: Date:
Inches PARTICLE | Millimeters RIF1FLE POzoL ; COSIVIP. TOT# ITEM %% CUM . TOT# |ITEM %% CUM | TOT # ITEM % | % cuM
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Fine 125-.25 S 5
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04-08 | VeryCoarse | 10-2 L :
08-16 | VeryFine 2-4 :
16-.22 Fine 4-57 b E
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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Ro

m__<m<_ 2007).

sgen, 2008b; Rosgen and

Stream:;

{ Date: 4/26/2012 | Stream Type: | C6M

_. Observers: 4@»3 4

| INPUT <>x_>m_.mm

{ Bankfull Riffle Cross-Sectional

AREA . N L@

| Bankfull Riffle WIDTH Wetted PERMIMETER 2341 | W

| _ = 2" ) * W o

D50 at Riffle 122.00 D50 (mm) / 304.8 | o040 | D50

w ....... e mmieEiE TS T |I._ Hﬂa

: Hydraulic RADIUS R

Bankfull SLOPE 0.0049 Ao Wy 1.38 1w

. ; Relative Roughness

Gravitational Acceleration 32.2 R{ft) / D50 (f) 3.44 R/ D.me

) Shear Velocity u*

Drainage Area « = (gRSY* | ‘c.hma | useo

‘Bankfulf [ Bankfull
VELOCITY. | DISCHARGE _

=f283+566*Log{R/D50}]u*

| 1. Friction  Relative
Factor Roughness
2. mo:u_.._._mmm Coefficient: 3 Manning's n from Friction Faclor / Relative
Roughness (Figs. 2-18,2-19) _ w=149'R™"S"/n_n = [[0.042 ]
- 1.49°R™*S "/ n

2. Roughness oom:, cient: u

b) Manning'sn from Stream Type :u_m 2

ms

2. xo._m_..:mmm nowam,tm:n
¢) Manning'sn from Jarrett (USGS): n=0239"5"0Ro%

Note: This equation is applicable fo steep, step/pool, high boundary 0.049

roughness, cobble- and boulder-dominated stream systems: i.e., for
Stream Types Al, >m >w md B2, B3, C2 & E3

u=149"R**s"/n

A TR S BRI H

n=

:| 3. Other Methods A_._o..} Umqnv..io_wumos Chezy C, etc.) .
1| Darcy-Weisbhach (Leopoid, Wolman and Miller,

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

4. Continuity Equations: a) Regional Curves u=Q/A
1 Retum Period for Bankfull Discharge Q= l year

u=QrlA

b) USGS Gage Data

4 4. Continuity Equations:

m.aonwcm_o__ _..Eu_s O_.&e:m 315@ Ut ...o::.._a.z_o w@_m?a xocuszoam _mor..:o:, AEUE

mu.._:meo: Method d

Copyright © 2008 Wildland Hydrology

) 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 pratrusion height in & for the Dy, term in method 1.
i Oction 2 For boulder-dominated channels: Measure 100 "protrusion heights™ of boulders on the sides from the bed elevation to the top of
=|[OPtion 2. tne rock on that side. Substitute the D, boulder protrusion height in ft for the Dy, term in method 1.
Ootion 2 For bedrock-dominated channels: Measure 100 “protrusion heights™ of rock separations, steps, joints or uplifted surfaces above
PUON 3. channet bed elevation. Substitute the Dy, bedrock protrusion height in ft for the Dy, term in method 1.
M Option 4 For log-influenced channels: Measure "protrustion heights" proportionate to channel width of log diameters or the height of the
ption 4. log on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dy, term in method 1.
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Worksheet 2-2. Computations of velacity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
Silvey, 2007).

_wm:ﬁ:_u Riffle Oamm-mmoﬁ_o_.m_
AREA , |
Wetted PERMIMETER | W,
EAEMITA PN Meideadl B
_ D50 at Riffle . 054 | D%
T e “Hydraulic RADIUS 13 | R
PoafWo Nl - 1 ® 1
Relative Roughness
() / D50 (f) 2.54 R! D50
Shear Velocity u |
% {fusec)
Wm:tﬂc__
S | ( _u,_mn_._;mm
m 1. Friction Relati - - "
mn...aﬂho:w_u._ﬂu :-R.w?&.% Eﬁm\o%:.w :u.um | tosee | 8018 | ofs
n Roughness Coefficient: a) z_u_.___:m s n from Friction Factor / Relative

| Roughness (Figs. 2-18,2-19) __u = :e.xs.ms\a n=| 0.044 |
: {2 wgn::omm Coefficient: 4= 1.49°RP S "/

b) Manning'sn from Stream ._.Suo :u_m 2-20) n= E

~ _mocu::omm.osin_man . T u=149'R**s"/pn
c) Manning'sn from Jarrett (USGS): n=0.39"8%% g0

Note: This equation is applicable 1o steep, step/pool, high boundary _
roughness, cobble- and boulder-dominated stream systems; i.e., for n= 0.049
mp_,mwa._._aom.ﬁ A2, A3, B1, B2, B3, ONmmm

u Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) _ :
| _um«n .immaamn: Leopold, Wolman m:n Miller ft/ sec i 73.61 cfs
] 3. Onso_. :2__._.% ﬁ_._mf..Umao«.i@_mcmn__. 0=m~< 0. etc.) 0.00 f/ sec ! 0.00 ofs

m_ o:mwko _
- ‘n oo:.._:..:_« mn:m:o:m“ a) mon_o:m_ Curves u=Q/A “
| Return Period for Bankfull Discharge Q= I u.mm_. _ : ft/sec 0.00 cfs

ft/sec || 95.00 cfs

| 4. Continuity Equations: b} USGS Gage Data u=Q/A

vqoc.cwwo: _._065 OE_o:n. 3« the U... ._.o_.:_ =_ 5@ zm_&zm. moea_._soam ..mo_mmos ax:u!w )~ E: mm._z_mﬂ_o_.. :2—6."_ 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 Dg, sand dune protrusion height in ft for the Dy, term in method 1.

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

Ovtion 3. For bedrock-dominated channels: Measure 100 “protrusion heights” of rock separations, steps, joints or uplifted surfaces above
PUON 3. channel bed elevation. Substitute the O, bedrock protrusion height in ft for the Dy, term in method 1.

Ontion 4. For log-influenced channels: Measure "protrustion heights” nnon_o:_o_._m_m to channel width of _on diametders or the height of the
ption log on upstream side if m_ﬂ_umaama. Substitute the Dy, protrusion height in ft for the Dy, term in method 1.

SRR
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Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Marsh Run, Reach 4 - Using Riffle STA 0+47
. \ 2
Basin: Drainage Area: 12256 acres 1915 mi
Location: Washington Co MD
Twp.&Rge: ,; Sec &Qftr.: ;
Cross-Section Monuments (Lat/Long): 39.511756 Lat/-77.77806 Long Date: 04/26/112
Observers: Team 4 Valley Type: VIII
Bankfull WIDTH Aiurqv
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 19.21 ft
Bankfull DEPTH (dy)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a.
riffle section (dpy = A 7 W) 1.62 ft
Bankfull X-Section AREA (A}
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffie
section. 31.03 2w
Width/Depth Ratio (Wy/ dy)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffie section. 11.86 |ft/ft
Maximum DEPTH {d .ok}
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thaiweg elevations, in a riffle section. 2.38 ft
WIDTH of Flood-Prone Area {(Wy,,)
Twice maximum DEPTH, ar (2 x d) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 36 ft
Entrenchment Ratic (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wisa / W)
{riffle section). 1.87 [t
Channel Materials (Particle Size Index } D5,
The Dg, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations. 28 87 mm
Water Surface SLOPE (8)
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
full .
at bankfull stage 0.00485 |t
Channel SINUOSITY (k)
Sinuosity is an index of channel paltern, determined from a ratio of stream length
divided by valley length (SL 7 VL); or estimated from a ratio of valley slope divided by
channei slope (VS / S). 1.15
Stream (See Figure 2-14)
Type
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Worksheet 5-3. Field form for Level I} stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Marsh Run, Reach 4 - Using Riffle STA 0+97
Basin: Drainage Area: 12256 acres 1915 mi’
Location: Washington Co MD
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments {Lat/Long.): 39.511756 Lat/-77.77806 Long Date: 04/26/12
Observers: Team 4 Valley Type: VI
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 244 ft
Bankfull DEPTH {dy)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyg = A 7 Wek). 1.55 ft
Bankfull X-Section AREA (A,
AREA of the stream channe! cross-section, at bankfull stage elevation, in a riffle
section. @N.Nm nm
Emnﬁ—.—sowﬁn—.— Ratio ai?.&m QG»L
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle seclion. 15.74 [ftift
Maximum DEPTH (d, i)
Maximurn depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 26 ft

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

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

Channe! Materials (Particle Size Index ) Dj,

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.

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.

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 siope (VS / S).

65 ft
2.66  |fft
28.87 |mm
0.00485 |ft/ft
1.15

Stream
Type

{See Figure 2-

14)
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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 4 Using Riffle STA 0+47

Date: 04/26/12

Valley Type: VIl

Stream Type: C-6/1

I_<a_. Reach Dimension m:ESmQ Data.

{Riffle Width (W)

Mean Riffle Depth (duy)

) e,

Riffle oamm Sectional Area S& )

Riffle Width/Depth Ratic (W / du)

._mﬂ_”

14691 1.677|

1+ Maximum Riffie Depth (dema) Max Riffle Depth to Mean Riffle Depth (duas/ Gon) | 1.573
...Mm WS._ES of Fload-Prone Area Hs_____sv 506§ 36 Entrenchment Ratio (Wi, / W) - 2.269 2664
m ”x_a.m Inner Berm Width (W) dwﬂ 17.3 20.9 i Riffle Inner Berm Width to Riffle Width Aé_iéi Tosrs 0.898 |
w [{Riffle Inner Berm Depth (d,,) fos1! 07 i093 Riffle Inner Berm Depth to Mean om_u:._ {dip ! dea) 0.513
m [Riffle Inner Berm Area (A) 1153 146 16.1 117 _|Riff Innes Berm Area fo Rifle Aea (Ao Au)
24.3]18.5] 30 | " B T
{Pool Width (W) T47.2117.2] 17.3 [t |Pool Widih to Riffie Width E% / s.gv To.790! 0. 788
Mean Pool Depth {duay) 11.7411.731 1.74 m,: Mean Pool Depth to gmﬂ.wﬂﬂim Depth aaaai 1.088
.s Pool Cross-Sectional Area {Anq,) 12009120.8] 30 It |Pool Area to Riffle Area (Au, / Anw) 0.866
i Im Maximum Pool _umns (dmaxp) 126124812731t |MaxPool Umnnz to Mean Riffle Depth ané.\ani 1.560 |
m von_& _,3& Berm Width (W) ] : ._u.ﬂ 1105 Hm.o it |Pool Inner Berm T Width to F to Pool Width Hé_gxégi o.mg 0.861
& HPool Inner Berm Depth {dey) 0910351481 [Pool Inner Berm Depth to Pool omus (s { prg) 0.201 | 0.852
M Pool Inner Berm Area (Ay,,) 11281 3.631 22 | “TPoof Inner Berm Area to Pool “Area Absu__)ax.aw i a.nnu,.m 0.122; o...._muw s
Point Bar Slope () T0.00010.00010.000 111t [Pool Inner Berm WIdtvDepth Ratio (Wen/ Geg) | AR SEIE] AHEH

Run Width to Riffle Width (Wae / Wer)

10,910 0.869

rme—

Mean Run Umu__._ to Mean Riffle Depth (dpwy { Duia)

T

1,019 ] 1.019

“unn.wcq.uwm

nh._ nu._ nm._

g S e
P o W e
! HaGlide Width (W) P211 174§ 25 itt
|, |{Mean Glide Depth (dyg { 1.2 10.91] 149

0 b :

] m Glide Cross-Sectional Area (A, 24112271254
ik = T EL|.. :
| £ ||Maximum Glide Depth (draq) 1.83¢ ._ um i23
” mm Glide Width/Depth Ratio (Wogy! dusg) | 19.5 | 11.5 | 27.5 [fut
B Halide Inner Berm Widtn (W) 193] 144
i ﬂlu s 1 -
{Glide Inner Berm Depth {dig} 1061047 o ﬂm Ht
1Glide Inner Berm Area (Ag) 11111108 ] 113 mnn

| Step Width ?e_z%v
[{[Mean Step _um_u.s {pess)

| Step Cross-Sectional Area (Apgs)
”” Maxirum Step Depth (dpae)

Run Area to Riffle bam 325 ! Puwr)

0.935 | 0.893 |

_smx x:: Dmun: *o z_mm: m_n_m Gmn__._ aamn ! n_u.a“_

Glide <<_n_=_ to xi_m Width (Wi / s..iv
z_mmz Glide Umu_s 6 Mean Riffle Umuﬁ (Qug £ av&

1.516; 1.453

e
Glide Area to Riffle Aréa (Agy, / >§v

0.700 o 659 | 0. ;

c 740 |

Max Glide cw&: to Mean Riffle OmE_._ (Grnang / nusu
O_am Inner Berm Width/Depth Ratio (W / ding)

o.whm | 1.447

n& 2 ift o__nm __.__..mﬁ Berm Width to Glide Width HS..MS.;.;._%&

Glide __._:2 Berm Depth to Q_am Dmun: {ing / drg)

0. m:,.. 0.506 ] 0.615

T

Glide Inner mm:d Area to Glide Area (A / Apkg)

!.....[..[...Jl...

chmu oh.rvm ouc

0.000 ! 0.000 |

Step Width/Depth Ratio (W Q)

“Riffle-Pool system (ie., C, E, F stream types) bad fealures include riffles, runs, pacls and glides,

o ] m,mu E_as to Riffle Width (W, / Ez_u 1 ! :
T 0] 0] 0 [ft [Mean Step Depth to Riffle Depth (dus/ dow) ! 0.000 { 0.000 | 0.000 |:
T 0 1 0 | 0 It |StepArea o Riffle Area (Auc/ Auw) 0.000} 0.000 | 0.000]
P o !0} 0 #_|Max Step Depth 1o Mean Riffle Dopth (dpus/ due) o.aoemo.ga 0.000
IBERE ! !

**Siep—Pool system (i.e., A, 8, G siream types) bed features include riffles, rapids. chutes, peols and steps {note: include rapids and chutes in riffle category)
*~Convergence-Divergance system (i, O stream types) bed features include riffles and peols; cress-sections taken at riffies for classification purposes.
*=*\ean values are used as the normalization parametar for all dimensionless ratios; e.g., minimum pool width 1o fiffle width ratio uses the mean riffle width value



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

Stream: Marsh

Location: Reach 4 Using Riffle STA 0+47

ome?ma Team 4

Date: gm@_._m

<m__m< Type: VIl

Stream Type: G-6/1

mqmm:.aoi mmﬁ__,:mﬁmn Mean Velacity at Bankfull mﬁom Ez,;

Emmn _mm____smzn: Methad

‘| Streamfiow: Estimated Discharge at Bankfull Stage (Qu.)

_UB_Bnm Area

1918

Linear <<m<m_o:e§ A 241 | 210 ft Linear Wavelength ta Riffle Width (3. _.S_Eu 12.334
Stream Meander Length (L) | 354 | 342 | 365 ift Stream Meander Length Ratic (L, / W) 16.735 :
E Radius of Curvature (R;) 328: 24 ﬂu Hil Radius of Curvature 1o Riffle Width (R, / We) 2.201 _
M_mmm: Width (W) 89.61 75 | 104 jn  |Meander Width Ratio (Whe ! Wou) 4.768 u
mm.&n Length (L.} 1386 7 | 24 i Arc Length to Riffle Width (L,/ Wi} 1.100 m
m Riffle Length (L) 118} 1.9} 24.2 In Riffle Length o Riffle Width (L., ! W) 1110 |5
__Sincm. Pool Length (L,) | 30.5 [ 9.4 | 74.5 |ft individual Pool Lengith to Riffie Widih {L, / W) ET I
ﬁ; Pool to Pool Spacing (P,) .8 37 | 164 ift Pool to Pool Spacing 1o Riffle Width {P,/ W) m 7.080 _
EE Valley m_ovm Ami_w oco‘wue n..n ;><m..mom Water m_.imowms_oum AQ o&m?ﬁh it ,.;w_zcom_aﬁwi.. S} 1.15 _
m Stream Length (5L) 156 ft Valley Length (V1) Mo A Sinuosity {SL 7 VL) 1.148387097
: Low Bark Height _ start] 2,41 R Max Depih start] 1.11 it Bark-Height Ratia (BHY) start] 2 I_Hﬁw“_mmd
m E.:L 1.35 (LBH / dmay)
m m_q,:m Slope Aw,&. m_.3m m_ouw 8 )swr..mm <<m_mq Surface Slope Am__:. 5)
alRun Siope (5..) 0.00710.00310.012]f _|Run Slope to Average Water Surface SI0pe (Sun/S)
.m Pool Slope {8,) 0.001{0.000; 0.002: Rt Pool Slope to Average Water Surface Slope (3,/8)
F] - T T
m &i|Glide Stope (S,) 0.009:0.000:0.035ift  |Clide m_ow to Average Emﬁmmm_._..—moa w_cum Am.‘ 5)
1 .m Step Slope ﬁm»w.eié .Paoo“oboes_w.gaqni Step m_oumam.ﬂ&_dm_m Water mcawinm w_o_um Hw ! mv
m M Rifle Depth (duerd 1821124 | 243 [t [Max Riffie Depth fo Mean x_ammmue T
m mz_mx Run Depth {(dnaen) 22 i158} 282 Max Run Depth to Mean Riffle Depth (dnan / doxt 1.383647799:0.962264151
w... mzmx Pool Depth (dmag) 2651 1.821} 3.21 ift Max Pool Depih to Mean Riffle Depth {dmay, / duwi) 1.656666667 | 1.144654088 | 2.018867926
HMax Glide Depth {davg) 1.8 [ 116 232 i1 Max Glide Depth 1o Mean Riffle Depth aaaa / 9__; 1.132075472 o..__.numquam a.amo:ma.mq

_smx mau .Dmu._s 8 Mean m_m_m Depth aa.u\ n_u:y .

B - C R e
o % SillClay 1 Dw 0.57 0.6
| 8% sand EYEY 10.44 [ D i 089 138.86
.Mm % Gravel 21.57 5.95 o | 2887 26819
E|]% Cobble 28.47 17.4 [{ Du | 26258 | Bedrock
£ i
5lfo; Boulder 16.67 1297 }[ O | 38894 | Bedrock
O i %
| |[ Becrook 0 39.13 w_ Digo | 102395 | Bedrock 512 fmm

e

* z—:. max & mean _uuuz_m are :._mnn_.:ma_ aoa_ Thalweg to banktull al mid-peint of {eature for :3nw w:n runs, 5m %33_ part o_ poots, & m. he E__ aut & u_amm

uﬂn:ﬁaa:ﬂ sample of riffles

and pools within the designated reach.

Copyright © 2009 Wildland Hycrology

¢ Active bed al 2 riffle

* Height of roughness feature above bed,
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Worksheet 5-4. Morphological relations, including dimensioniess ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen,

2008}).

Stream: Marsh Run

Location: Reach 4 - Using Riffle STA 0+97

Ocmozma .wwm:. 4

Date: 04/26/12

Valley Type: VIl

z_<eq zmmn_._ _u_:_o:m_o: m:..::_mq UmS

Stream Type:

[Riffle Width (Weu) 1811921 204 [t [Rime e Gross-Secional Area S& ) [31.03 37.75
 |I¥ean Riffi Depth (4] 71501155 1621 |Rifle WidtvDopt Ratlo W  Gur) 1380 11.88[1574
w. Maximum Riffle Depth aaL 12491238 n...w. ._n Max Riffle Depth to Mean Riffle Depth (dmax { S .ﬂﬂu A.m._mu. 1.677 _

: m Width of Fload Prone Area (Woe) | 50.6 | 36 | 65 mt_.m.mqﬂ%am:_ Rt (o o) ?1 12269 1,074 | 2664
m x:am._::mﬂ mm:s Width (W) Hm..._Fm.._ au.walmiluuaﬂw ft  [Riffle Inner mm:.a Width E Riffle <<_a=._ A<<a._§%u m 0.878 WMW 0 mei..‘
M [Riffie Inner Berm Depth (d) T0.81| 0.7 | 0.931ft |Riffle Inner Berm Depth to Mean Depth (@ Gy _ 0.513 0.450 % :

| £ HRiffle inner Berm Area (A,) {1531 14.67 16.1 i’ [Rifte inner Berm Area (o Riffle Area (Aq / A 0.453 | 0.387 1 0.518

t  HRiffie Inner Berm WID Ratio (Wi /dy) | 24.31 18. 5] 30 | o ) . [;...

Paol S.ra.: {Wop) ._.w 2] ._ﬂ 2i ,_ﬂ m J _uoo_ <<_n_=.. 8 Riffle <<_n=s HS._!% fF W) o...wwo
§ m : me: Pool Depth Eu.%v, m 1. .2 1.731 1. q& m: Mean Pool Depth to ?__mm: Riffle Dmu:._ (Obugp / Ooia) ._<.ow&
W |Pool Cross-Sectional >amnwﬂ um.wm Nw.@m 30 ift |Pool Area to Riffie Area 3%1?3 10870
2 {{Maximum Podl Depth (dmasp) 12611248 N.ﬂu ft |Max Pool Depth to __smma m:ﬁm Dm_u»: Hasmé.‘nuarlmra m&» i1, mmc Eﬁ‘
m nwo_ Inner Berm Width (W) 11271105 ._L w ft |Pool _:_._mﬂ Berm <<_a§ to _uoo_ 5_55 AS___S...S__%L 0.735 Pwm m m.MmM.. g

1o Pool Inner Berm Depth (dk) m 0.91 0.35 1. am it |Poal _:gmq Berm OmE: to Pool UmEa EEE%& 0.527 ¢ 0.201 | 0.852

m Pool Inner Berm Area (A 11281 3.631 22 | |Pool Inner Besm Area to Pool Area (A ! ?aL 0.428 0,122 0.733
Point Bar Slope Amngv. {0,000 0.000} a 000ttt voo_ _::mﬂ Berm S._a__._..cmgz xm:o AS__S__ n__n& : :

Run <<_a3 (W)
_smm: Run Depth (Qus)
wc: n-omw.mmo:o:m_ .p._.mm H?n_u

_Smx_ac_: mc: Depth (dinas?

Run Dimanslons*‘

{ Run Width/Depth Ratio (Wi, / duar)

Glide Width (Weygg)
Mean Giide Depth (dh)

Glide oqomm.mog_o:m._ Area (Aggy)
Maximum Glide _umE,: (Omaxg)

Glide Inner Berm Width (W}

Gllde Diman;i;né’

m__am Inner Berm DmEz (digg}

o_am Inner wmz.a Area (Ayg)

mﬁu oaw..n..wmqg:m_ Area {(Apus)
w‘@mx_ac_ﬂ Step cmv,_.. Anammv ]

step wigth/Depth Ratio (Woge/ nui

e e

Glide Width/Depth Ratio (Wi, ! dug)

|1.62{ 162162

13222307 336}
241 231] 2511

112211178128

Run Width to Riffle Widih As..u_a W)

10.910 | 0.869 ;

Mean m_._: _um_u_z_ ta Mean Riffte Dm_z: (s Ez& m 1.019 m 1.019
ft  |Run >nmm 8 Riffle Area 3%_ f Ao 0.935 __ 0.893
ft |Max Run Depth to me_._ Riffte Depth aauu ! n.iu 1.516

it [|clide Width to Riffie Width (Wi S.i

T0.966

i 12 1091] 149 i#t [Mean Glide Depth to gmmz Riffie Depth (G / I dus) _{0.755
12411227 nmh it [Glide Area to Riffle Area ?ai?a IW qoo 0.659: 0.
11.83] 1.35| 2.3 it |MaxGlide mm!% to Mean m_% Depth aasa& T1.151] 0.849 | 1.447]
._m.m,m 11.51 27.5 .Ez Glide Inner Berm E_aﬁ:\Dmuﬂz Ratio (Wi dpg) %.%&g. HH |
19.3] 14.4 Nh N ft .m__qm _=:mﬂ Berm Width _o m_am S.__n:: AS.Esuznu m 0. woa 0.840 | 0.967 :
0.61 0. : oum ft |Glide _:32 Berm Depth 8 O__n_m cmus a_s.‘nuév 0.511 Pmo.@lE
1 10.8} 11.3 if* |Glide Inner Berm Area to m__n_m Area (Ang ! Agag) 0.463 omw...mtlmlmlcml_

Step Area E x_m_m Area (Augs ! .p%_v

T 0] 00|

ft |Max Step Depth ta z_mm: Riffte U@Es Eama\ Opw)

0.000 | 0.000

e
i
i
H
—T
]
1
4

nin T rvmmra—————_

Lrecrerm—————

“Riffle—~Poot sysiem {i.e., C, m F stream types) Sn am_cam include ritfles, runs, pocls m:a glides.

**Step-Poal system [i.e., A, B, G stream types) bed features include riffles, rapids, chutes, peols and steps (note: include rapids and chutes in ritfle category).
*Gonvergence-Divergence system (i.e., D stréam types) bed features include riffles and pools; cross-sections taken at riffles for classification purposes.
*+*Mean vaiues are used as the normalization parametar for all dimensionfess ratios; e.g., Minimum pool width to riffle width ratio uses the mean niffe width value.




Worksheet 5-4. Momphological relations, including dimensioniess ratios of river reach siles (Rosgen and Silvey, 2007; Rosgen, 2008).

Stream: Marsh Run

Location: Reach 4 - Using Riffle STA 0+97

Date: (4/26/12 Valley Type: Vill

Stream Type: C-6/1

z:_.cq mcun_._ m..:....:._n_e Data.

] P
\”m,w A Estimation z_ﬂsoa Manning's
. 2{[Sreamfiow: Estimated Discharge at Bankfull Stage (Cue) 108.42 idfs |Drainage Area 19.15 {mi
Linear <<m<m_o_._u_s (x) 9 | _.__._mm.. Wavelength to Riffle <<_n=_ (L W} 1 ._.cmm ,,,,,,, 9.629
| -mw,mma Meander Length (L) | 364 | 342 umMi.n Stream Meander Length Ratio (L, / W) 16.208 15.681
M Radius of Curvature (R} 328! 24 1 48 ift Radius aof Curvature ta Riffle Width {Re / W) 1.502 1.100
| 2 [ Belt Width (W) 89.5: 76 i 104 ift Meander Width Ratio (Wi / Wa) 4.104 3.439
m m Arc Length (L,) 136 7 | 24 in Arc Length to Riffle Width (L, / W) 0.619 0.321
m Riffle Length (L.} 119 191} 24.2 i Riffle Length to Riffle Width (L. / Wy} 0.545 0.088
Individual Pool Length (L} | 30.5 | 8.14 | 74.5 R Individual Pool Length to Riffle Width (L, / Wi 1.387 0.419
Pool to Pool Spacing (P} 81.8( 37 | 164 ift Poal 1o Poal Spacing 1o Riffie Width (P, /) W) 3,752
T Yvalley Slope (5] | 0.00193 Sinwosity S/ S)
4 Hstream Length {SL} 356 |t |Valley Length (VL) M0 A |Sinuosity (SL/VL}
Low Bank Height mm;_v.ul.mr: Max Depth start} 1.11 ift Bank-Height Ratio (BHR) start
Es..v me 7 rnan end

®
| =

| £

H 2 mav m_anmﬁm.v
Q

Glide Slope (S,) 0.00910.000]0.035]fiAt

0.000]0.038]n _|Rifle Slope to Average Water Suxface Siope (S / 5) 2.831 0.019
®f|Run Slope (Sn) 0.00710.003:0.012ift  |Run Slope to Average Water Surface Slope (Sn./ S) 1.540
nmumma Slope {S;) 0.001:0.000:0.002ifft  [Pool Slope to Average Water Surface Slope (S,/8) 0.229
i m_am Slope to Average Water m:_.?oa Slope nmoh. S 1.779

_c_mx m_mu Uo_uE to z__mm: m_am _um__..=. Easn., nx._v

10, cooma.sc“o.gomg m_mu m_oum to ><mamm Water m::mnm Slope {5,/ 5)
Max Riffle cmus a.aiv 182{1.24{243 11 _smx Riffle Depth 1o Mean Riffe cmua a.ﬂ_.i\ e} 1.144654088 { 0.779574214 | 1.528301887 ||
Max Run Depth (d e 22 (153} 282n Max Run Depth to Mean Riffle Depth {Gmane / aic) 1.383647799 c.omung._ﬂ. 1.773584908
Max Pool Depth (dmus) 265 1.82]3.21if Max Pool Depth to Mean Riffle Depth (raxy / Do) 1666566667 | 1.144654088 | 2018867926 |°
Max Glide c%:. a._:av 18 | 1.16 ft Max Glide Depth to zr.m: Riffle Depth (dyay / ai i e._unothu u.qnwm%q..uw 1 amm._ ._23 :

| SiClay ]

Effs sand EYEY 8 0.99 Bedrock mm

m % Gravel N,_.“wq 0 28.87 Bedrock mm
| B[ cotole 26.47 5 F[ De | 26258 | Bedrock mm -
mu % Boulder 16.67 wm 8 \E D | 38894 | Bodrock 575.66 om 1
1 He Bedrock 0 HEE [ Digo | 1023, 86 | Bedrock i 1023.99 mm I
* Min, max & mean nona_n are measured from Thahweg 3 hanktull at En.vn:n” of ‘mm.—:n for rifles and runs, the umouma— 1n= of pools, & at the ﬁ__é_.__ of u__nmm

® Active bed of 2 riffle. “Height of roughness feature above bed.

na_.ax_m_i sampte of ritfles and pools within the designated reach.

Capyright @ 2009 Wildland Hydralogy
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River Morphology & Applications
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Field Day Instructions & Forms

River Morphology & Applications
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Applied Fluvial Geomorphology Day 2: Field Day

16

—
on

m_ uT.mu +5.66 Log A &2 ﬁ u* :

—
o

a/u*
o

—_
g%

—
—_—

—
o

RESISTANCE (Friction) FACTOR

— —

2 \ & . lotyz | X Limerinos (1970)
A . Ota+ O Leopold, Wolman and
Miller (1964), pg 160
5 1 2 345 10 2 30450 100
RELATIVE ROUGHNESS: R/Dgy
Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dgy4)

The relation of channel bed-particle size to hydraulic resistance, developed with river
data collected from a variety of Eastern and Western streams.

mmmwﬂm:om factors, 0/u* and 1/Vf, are shown as a function of Relative Roughness;
i.e., a Ratio of Hydraulic Mean Depth ( d ), or Hydraulic Radius ( R ), to a bed-material
size index ( Dg4 ), as taken from field measurements (Lecpold, Walman and Miller, 1964).

Figure A-28. Relative roughness (R/Daga4) vs. friction factor (3/u*) (Rosgen, 2006b).
A64 . Copyright @ 2012 Wildland Hydrology



River Morphology & Applications

Field Day Instructions & Forms

‘Manning's 'n' Roughness Cosfficient

1.00
> 5;\ Reference Notes j
.“ ] u*= shearvelocity = .ﬁnxmv n = Manning's roughness coefficient i = Mean velocity {t/sec)
-0 a = Shear stress m YRS A = Cross-sectional area § = Slope
50 m.n 19 = 1% g = Gravilational acceleration Q= Discharge {cfs)
40 ¢ - SRS R = Hydrauikc radius { area / wetled perimeter ) a= 149 R)”(s)"
W { aka. Hydraulic Msan Depth ) —
30 D4 = Grain diamsater or particle size at
{ the 84™ percentile index Data Point Stream Type
: ¥ = Specific weight of water: 62.4 16/ e i
20 i L B8
! 4.\u = Slug = 1,94/ i Water {15hg=32.174 Ib) Y A3, A2
E S & cs
B P = Mass density of fluid ( Ib/ft* ar sy ) mmmd® mmw | Rosgen {Westem US)
4 . Mass dansity of water = 1.94 shgs / A2 @ {small streams ] K
10 F =
K]
o f—— -
07 ——]

[} 2 4 N ]

8 10 12 14 16 18

After Leopoid, 1297 [Data from W.Annabie, Ontario, Canada) Friction Factor G/u*

Figure B-35. Friction factor {G/u*) vs. Manning’s roughness coefficient 'n’ (Rosgen, 2006b).

200

R e e il

Reference Notes Roughness ' = % (AR (s5)
. Veloity 7 - 199R7US%) g =381R%S™ Q= 381ARS™

~———)—— = Average bankfull valie for rivers of medium la large size.

n = 0.395 3816

: .........*p. ........ = Average bankfull value for smallgr rivers with controlling vegetative influence.
: % = Average bankfull value for smaker rivers {mean depth < 5 feet) withoo? controlling vegetative influence.

020

A3 A2 F2 G6 B2 B3 Bs B3c G5 F5|F6 G4 B4 F3 G5 E5 B1

E6

BS  ROSGEN |STREAM TYPES

F4 E2 G3 C1 C3 &

Figure B-36. Manning’s 'n’ by stream type.
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