River Eo_ﬁzoﬁo@ & Applications

First Field Day Instructions & Forms
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River Morphology & Applications : . First Field Day Instructions & Forms
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River Morphology & hbuh__.naﬁ.o:n

Second Field Day Instructions & Forms
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SURVEY DATA —

= CROSS - SECTION 4

ste: 0472 Puite. Tearm 2 Reach T Date; 4/16/1S
o STATON BS | HI | Fs Elevation %E
2 WB 5.69 | (0544 100

0|0, 4,2y

31§, _._ 5.0q

215 5.03 Lnd 3
2119 845 Font Gerc
2,127 9.90

3114.0 912 [36.57 | LFEW

6| (/.0 n_quv

37 20 .79

¥ 243 9,98

27,4 10.10] 95,59

01547 248

11357 @_Mu mL% oF 42
2] 36,0 .16 acly

8272 7.67 TopoF Bench
“ |46 ~.24 |
45145.0 mu.\w%

©199.5 495
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River Morphology & Applications

Second Field Day Instructions & Forms
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SURVEY DATA = CROSS - SECTION - I
SITE: Slehiom | 45 BitHe ] Date: Y/l /s
Location: 3 T tary Reack
Party / Notes: R&S Chrrs HUC:

Distance, Height of

Point, or |Back-Sight! Instrument | Fore-Sight

STATION| BS | HI | FS |Elevation
[fem ft ft ft ft ft
1| BN | 436 | 140
2| 1.0 253
3 1160 4.<]

41 3.0 5.8 Lt lank TOB
§ |3%.0 b3S ~
6| A5.0 T.2p
71355 £.9¢% L EW
8 | 3310 3.5t
9 |=4.0 755
10310 58 | 45.6% | TW
1|33.0 g54 |
1224.0 3,52
13]25.0 3,58
14 |%%.0 T 5l
15 | 27,0 .50
16| H.0 850
17 43,0 259 |956% | Tw’
18 |42 .D 4. 44
1 luv.0 Z.0 REW
20 200 .44
211 352.0 DHE
22 12%.0 %.5b
23 1450 1.5
24 |46 D 71.%%
25 |47.0 .35
26 |H4.0 ER-a)
27 |19.0 120
28 |50.0 6. 40
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River Morphology & Applications

+ Second Field Day Instructions & Forms

= CROSS - SECTION

Yllefrs

D

SURVEY DATA 2
sTATION — _
SITE: 7. +33 Cun Date: mwurww
__STATION| BS | HI FS_|Elevation h%gg
29 | 1B 104,26
0| J | b
31 L 5.577
2| S 548 Tor _Left Bank
n| 3.5 L4083
34 mw“ 8.57 Lt wpten mhmm mﬁwwi@
3| (0 8.78 Ju_ Mun -
6| || 7.0
| |72 7.1
8| 173 7,18
3| Y 9.49¢ "
| 15 1.47
4] /b 9.65
42| )7 9.49
43| | B 9.58
4 19 7.9¢6
45| 20 9.494
8| 21 .92
47| 12 7.42
48| 23 1.53
49| 2.4 9.51
50| 15 7.4/
51 24 7-29
52127 7.5
53| 2.8 912
5| 29 7.00
55 | 30 8.60 Rt edse wrke - e
56 | 31 8.40
57135 7.96
5813/7 7.70 BLF - 977
59|33 15-17 Top R 6T BANK
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA = CROSS-SECTION = 3
SITE: Pop,. STAT 255 Date: 2%
__STATION| BS | HI | Fs m_&&oi NOTES | COMMENTS, REMARKS |
29! B 10Y. 26
300 2 5.37
31| 5 5,3 TOP BANK
2| 6 6.13
3| 7 6. 78 ,
34 m\m. ‘Nr:m. , W_N‘H m.ﬁnmmﬁh w% .Tu».lu
5| 9 §.12
%| /0.5 8.59 g o Joft odse ader
37| B = k |
8| /2.5 9.0
39|13 9.04
40| {4 7.31
a5 1.87
42| 15.5 Jo.t7
43 b 10,25
44| |7 [0.50 |
5118 10.78
46| 19 07
47| 20 10.69
48| 2| 10.02
49| 22 10.324
50| 23 9.8/
51| 24 7.72
52| 25 7.50
53| 2k w..wm
54|27 7.39
55| 27.5 9.1
56| 29 3.74
57| 2.9 8,78 ZT wae edge \mo\mnmm
58 | 20,4 767 FKF 2272
59| 372 5.5 BT BaNK

>3 nouﬁm%wm .m_uw..o_ 5 Wildland Hydrology
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River Morphology & Applications

- Second Field Day Instructions & Forms

=> CROSS-SECTION §

SURVEY DATA
SITE: Sfehion 30 Clide Date: 4 ~1t-15"
STATION| BS | HI | FS m_miaé NOTES oog_smz?%w
Tlem| ft f ft f
22| 20 03 |
0| 4o A 0B Leff
31| Go 6.F49
32 &.D N.HT_ wlh U Dam,%c. n% qé%
3| 40 2.9 )
340105 18.59 LEW
35| 12.0 €42
¥| 2.0 1.02
3| 4.0 4.0
38| 15.0 9.325
39| 160 413
40 12,0 9,2%
41 4.0 4.10
42| 140 7,22
43| 20.0 9,490
41 210 9.2%
45| 22.0 1,24
46| 23.0 $.3% Pock. /At il swce
] 24.0 8.0l On topof _cock [Roove WS
48 | 05,0 4.4
49 | .0 .3k
50 |47 %2 REWw
51 1 2%.0 < .44
52 124.0 770 Bt
8 130.0 RS TTree Un Wt oy, stemed | back
1230 (045 TOR N__m\?r
5250 (.02
56
57
58
59
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River Morphology & Lnn:.ﬁn:.o:m

Second Field Day Instructions & Forms

SURVEY DATA -

—> CROSS - SECTION 8
SITE: Qple xs(° 3+ \ Date: Y-jo -1
- md_m_oﬁ BS | HI_| FS |Eevatio m%i
29 |20 | A23 (103,28 % G PM 100 .00
;, O 4.[3
3| .5 4.44 edloq of nan k.
2|3, 1.05 R
B 5.0 EX%=Y L ED\
M|H.0 .05
3$110.0 840
¥| 2.0 5.5
7| B.0 902 | G4.2%] T\
38| 5 897 VA
3! 1b 9. 0D
40| |3 .15
4] 19 523
210\, s +.80 L EOW
43| 225 | 9:05 mid ban k
4|13, 2 b.bg || BF
45| 2+ 5. 82
6| 23 495
47
48
49 71! / { q _\) -~
50 VAN AT VA
51 / C NOAL hJ a
52 )
53
54
55
56
57
58
59
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA => CROSS -SECTION 6 _
. ‘ Foan 2 | Y6
SITE: Runy @ sT"T 3+22 Date: 542
STATON| BS | HI | FS |Elevation ﬁzoa [COMMENTS, REMARKS |

Tem it f f f ft —

29| BS 04, 24 KT

30| O 6.32

31| 5.5 b-22 TOF of lett Bank

2| 7/ 8.78 Laren Surtice = o f valbr edse
3| 8 7.08

Ul 9 9,35

3| @/0 7.50

%| // 2.25

37 | B ‘

B| /P | 7-29

912 .92

0] 13 92.22

a| 1Y {0.0Y

2| /5 0.1z

43] /b j0.2Y

44 | 177 7.85

45| 1R 9.5¢

46| /9 7 25

a7 20 9.0{

48 | A0.5 %xﬂm WaTee sucfrce — BT, edge

49| 2.1 8.59

50 |22 7,86 ‘

51| 3.5 7.95 BEKF- 2722 Fer Thrson
52|25 169

83| 27 /.64

54|29 (.87

55| 30 bL.48

56| 3| b.24

57|22 [.03

58|33 5.8

59| 35 5,71
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River Morphology & Applications

SHeer "

Second Field Day Instructions & Forms

=
i

SURVEY DATA > a@%@%@%@ PROFILE 1| Pool_
SITE: _MARSH RUN (7 Read L pate: |15 | TNVPES
Location: .XJJW,)\E U/ IH M Mi Cop
Party /Notes: R\, AM\, CS wuc | Ls¥
Heightof| Thalweg |Water Surface Bankfull |Low Bank HI P
Distance, | Back- | Instru- ™Fore. 1 Fore- Fore- | Fore- .
Poit or | Sight | ment | sight [Flevaten] sighe Flevetor) signt |ealon) sight e
mq>.h_oz mzm ﬂ_ _uzm _uzm m_Ms _unm m_“.._... F % m_Ms
Py —— L
2| ML 426 (105U T AR
31 O 1581908 975 .Nwﬁ_vmf.l‘lw..
4| ] 14| 61 RAFFLE HEWD
5113 1.0 (.38 RIF MiD
6| 19 8.l 1.08 |KIE M|iD
7123 g\l 19.01 RIF mpo [ STTF,
826 8.5 1.2 RIFMiID(sp7
9 wL_ B8R 7,9 LD - Leas rest
10| 2 @.OW 4& R\F P
1|42 m:: .44 £0| 2F rAID
12|53 8.5 745 £33 lew
13| 66 8,28 113 . R
14772 8BS | 1.4 19052 R\E Engp/ RUN STHET
15] 7] B.96 1% Qunl
16| €5 1Y 1.3 SN2 B
17|44 1.02[4524| 1.72| 9654|690 | 1196 ol
181160 88T 17 qhde
191105 8.68 112 end ot gl e
20| )% 8.80 B.oO erLE
21 /\N\m mAW .mwnz 6.8% .42 EMN:& et
22| (32 871 Bo |0 Y
23| |45 .65 mow B
24| |5 8.69 %.06 RIF
25| | ] 8.63 @1 RIF
26| | 18 3.4 B.15 RIE
27149\ 8.8 330 1.29 e

B86
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River Morphology & Applications

SHECT 2

Second Field Day Instructions & Forms

SURVEY DATA = LONGITUDINAL PROFILE 2
SITE: ~ MARSH  guN  Lert 7 Date: Y16 | 1S
Location: | 390@ \N\
_ Party / Notes: ico” |a| S PR RN RN O ,é_.uhm
Heightoff Thalweg [Water Surface| Bankfull |Low Bank HI ||| NOTES
Distance, | Back- | Instrv- [ Fore- | Fore- .| Fore- .| Fore- - [&8
Point, or | Sight | ment | gjgnt Elevation Sight Elevation Sight Elevation Sight Elevation| Rifle
starion] BS | Wi | Fs | Elev. | Fs | Eiev. | FS | Elev. | FS | Elev.| ool
. V,\%Lr — [ & f f f f f f f f ft f Glide)
w e (28703 0.2 767 8.23 RIFFLE
20|21 | .16 8.45 RIFFLE [~ ozt o
30| 214 4.%3 .65 141 o P oril
31| 225 160 |88 TN
@@WI 32[233 9.718 B.64 713 RRRPL Lo ent
33|03 9.60 2.58 ers ol
R N Eriisy 1024 16.60 o of ?Mﬂ.ﬂﬁ
Beseixs -| 35| 255 1065 8.6 1.38 o p
36| 2671 10.06 8.42
37|29% \0.35 8.5% 1.51
38| 784 148 2L |
B &ldol30]299 4.52 8.6 173
@Rca\ 40|Z\0 0.00 816 .60
N |413S 10.01 8.90
Co agh [22]323 2| 817
43| 324 0.04 8.5
44517 10.23 317
45337 0. B es
46,335 13.07 3,15 i
47,339 031839 |1
48/342 0.7 8.84
0 %% 493449 146 3.39
= |50,253 15 B9l N4l
51/358 147 .04
52[359 10.90 .04
5336 \1.07] 9.0}
54| 33\ 121 90L
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River Morphology & Applications Second Field Day Instructions & Forms

SURVEY DATA « = B@Z@m@gﬁzﬁ% .ﬁ%@%ﬁm@ 3
se:__AY SH EON Date: 4 \ [T
Location: g\w\ Reacd,

*um%\zzmm“ %bj A ¢ hucl_ |M|.N| S N I I I O

Heightof| Thalweg [Water Surface; Bankfull |Low Bank HI||NOTES

Distance, | Back- | Instru- . - Fore- Fore- eg.
Point, or | Sight | ment mﬂmﬁ Elevation mm_ﬂ_ Elevation mwmq_ﬂ Elevation mMmﬁ Elevation(| Riffla

STATION| BS HI FS | Elev. | FS | Elev. | FS | Elev. | FS | Elev. Pool
it ft

551393 1426 | 10426 11 9,03 4] TR BEE oL
56| 40( 10.73 9.10 | e A0
57| 1B 9.3\ 1.1 Zhoe ﬂxm,n
M
58|43 60 |2 el o Lon

5916SCHK| Y4 26
60

61
62
63

65
66
67
68
69
70
71

72
73
74
75
76
77

78
79
80
81
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Percent Finer

Composite
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Particle Size (mm)
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G-0.062

0.062 - 0.125

0.125-0.25

0.25-0.50

0.50-1.0

1.0-20

2.0-4.0

57-80

B.O-11.3

11.3-16.0

16.0-2286

226- 320

32-45

80-128

180 - 258

Bedrock

Percent Retained
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o

ajsodwon



Percent Finer

Protrusion 1+45

| |

- 1
1 10 100

Particle Size (mm)

1000



(ww) sz1g 3j21pEd

Percent Retained

. .
§__ 7

o7

5.7-8.0

8.0-113

11.3-18.0

16.0-228

226-320

32-45

45 - 84
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128 - 180
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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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Worksheet 2-2. Computations of velocity and bankfull discharge using various methods (Rosgen, 2006b; Rosgen and
Silvey, 2007).

i‘lg

s

H
g .

m:.mm:_ _.sm_.w.: m:: - ._.oms,. N

T P

&
...Ww‘x.r.u A A L R B AR A A S A TT——

|

m wmarm:__ m_m_m Oamw.

it

AR

!
;
i

AR

" Relative xguimww B
R/ Dau ()

H ._ _u_._n:fmm_nzea
| Factor Roughness

£ M mo.._o_.:mmm Coefficient: m- :n_.:_:u s n ‘35 Friction Factor / Relative

| Roughness (Figs. 2-18.2-19)  u= 149°R>**s"/n' n=[ 003 ]|

- .n...mocu:_._muu oomz_nﬁ:..;
b} Manning's n from Stream ?um :u_@. m-mov

2. zocn__:mom ngan_mzn ]
c} Manning's n from Jarrett (USGS): n= a.wu.m 0.38 wpy-0.16
Note: This equation is applicable {0 steep, ste i, high bounda
roughness, cobble- and uo.._.._-_..aoa.-.ﬂs._ ﬂ_.kuoa a«@uﬁah ie. &9 n= 0.046 §
m__.mmB ._.wnma >._ A2, .._.u mA_ mm ww nn,wmu
: ..... Other Methods :._m_: Uw..&..ia_mamo_._. ozmu< C, etc. )

3

LTI

i{| Darc .im.mcmnz Leopold, Wolman and Miller
: 3. Other Methods :._mur Um3<.<<m_maun_.. Chezy C, etc.) ,.

1L o_aNm c |

” 3 Wnu_o:n_ Curves
an_.: Period for Bankfull Discharge

b} USGS mmum Data u=QfA

\ ﬂoq umzn-_uon n:m::m_m” Measure So ..uwonz_m_o: __o_....__..w.. 2 sand a::mm :.oa 3@ aoss.m:mwa wam of ?.mES to _:m Su 3
Option 1. featyre. Substitute the Dy, sand dune protrusion height in R for the Ds, 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
= PUGN 2. of the rock on that side. Substitute the D, boulder protrusion height in # for the D, term in method 1.

= Option 3 For bedrock-dominated channels: Measure 100 "protrusion heights"” of rock separations, steps, joints or uplifted surfaces
1|~PUON 5. above channel bed elevation. Substitute the Dy, bedrock Eo_Em_o: :m_m:ﬁ in ft for the _02 term in method 1.

1 ootion 4 _uoﬁ _om-_:zcosnaa o:m_._:m_m” memca =u_.o=:m=o= heights" Eouo:_osmﬂm 8 o:m::m_ s._&: 2 _cm n_m_.:mﬁmqm or the ?w_m.f: 2 .:m
{| PPN % iog on :nmz.mm_._.. side if embedded. Substitute the D@_ Eozcw_o..._ :m_uz in ft for the _DE term in method 1.

OOB:_@E @woom <<__n_m:a _._<Q6_om< - m_,\m_‘ mﬁmosc\ Field Qm&m page 2-41



Worksheet 5-3. Fieid form for Level || stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Marsh Run - Team 2, Reach - Reach 2 - Team 2
. . 2
Basin: Drainage Area: 12096 acres 18.9 mi
Location: Marsh Run - Team 2
Twp.&Rge: ; Sec.&Qtr.. ;
Cross-Section Monuments (Lat/Long.): 0 Lat/0 Long Date: 04/16/15
Observers: Team 2 Valley Type: VllIb
Bankfull WIDTH (W,,,)
WIDTH of the stream channel at bankfuli stage elevation, in a riffle section. 2595 |t
Bankfull DEPTH (d,)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyy = A/ Wiy 1.15 ft
Bankfull X-Section AREA (A,
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 29.89 [t
E_Q.n:__.cmﬁn—.- Ratio Aiﬂtw\ n__u—aqv
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 22.57 |fvf
Maximum DEPTH (d ;)
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.55 ft
WIDTH of Flood-Prone Area (Wy,,)
Twice maximum DEPTH, or (2 x d ) = the stagefelevation at which flood-prone area
WIDTH is determined in a riffie section. 30.7 ft
Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wi, { W)
{riffle section). 1.18 fi/ft
Channel Materials (Particle Size Index ) Dy,
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. 22 05 mm
Water Surface SLOPE (S)
Channel slope = "rise over run” for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-te-riffle” water surface slope representing the gradient
at bankfull stage. 0.00384 |t
Channel SINUOSITY (k)
Sinuesity 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 7 8). 13
Stream (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology
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Worksheet 5-4. Momphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen,
2008).

Stream: Marsh Run - Team 2 Location: Reach - Reach 2 - Team 2
Ocmmimqm. Team 2 _ . Date: 04/16/15 Valley Type: Villb Stream Type: F1

nslons*' ke dden

' Rio Dlme

ean Paool Umgz E

e

m . B X Pool Area to Riffle Area APH_% ! ?.&

Mg_smxnaca _uoo_ Um_un_._ Easi . Max Pool _.uwu:. to _,.__mm: m_sm Um_u? E__E__‘..“ Oei)

_.,.._m.m.i.x::._umu;. to Mean Riffle cmus (o / gs_v

Mz:_._ OﬂOww.wmQ_o:m_ qum Q.(:.L . . . . : Run Area to Riffle Area H?_a.-. }u_&

.m.aml_uoo_ 3@33 lie,C, m‘ _u ﬂﬁm..: types) bad am.:_dm _:n_cam :amm wns, _uoo_m m:a u__n_am
**Step—Paol system (i.9., A, B. G stream types) bed features include rifles, rapids, chules, pools and steps (note: include rapids and chuses in riffie category).
***Convergence-Divergence system (i.e., D stream types) bed features include riffles and pools; cross-sections takan at rifles for classification purposes.
****Mean values are used as the normalization parameter for all dimensionless ratios; e.g., minimum pool width fo #ifle width ratio uses the mean riffle width value.



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

Stream:  Marsh Run - Team 2 Location: Reach - Reach 2 - Team 2
Date: 04/16/15 Valley Type: Vilib Stream Type: F1
w_<2 Reach m:..:.:ui Data..

O_umm:..mqm Team n

w,a.ma., im.wiw _.mna: mm__o (Ln/ éi

Arc Length (o Riffle Width (Ly/ We)

Channl attern

n_am‘rmas_,.a.m_améa_s,? \.E.wa;
_a_.s.h..am_._uoo_ Lengthto Riffle Width (L, / EEV 3. uwu 0.72812.960

T e e oy

sm..<m__&m_.8.m (Suu) "1 0.0049 f . Sinuosity (S, ! S)

mmsw-Im_mz_ Ratio :wI_“c
(LBH 7 dma)

file

Channel Pro

de m_oum to ><mqmum Em»o- w::mnm m_oum (S, / mv

Max m_gm Omu_s to Mean Riffle _umu:_ (Amasit! naav
mﬂ._.,mx xc: DmE: E . T g ¥ ‘ . _<_mx _u:_._ Umnz.. 8 z_mm:..m_m_m Dmu_: Eae._..s __azav

_._._Dx_._.nﬂv

"IMax Glide om_%_ to Mean Riffle _u%a ormrg G

Channel Materials

TR ST A I A AT LR L AR S AR

_*.w_uc_amw

: z__.._ max m mean nmn.:m are ammmcan from ._.:m_icm 6 vm:.ac__ m" Sa -point oa ﬂmmnca for riffles m:n_ E:w. Em n_mm_umﬂ umn 2 noo_m & at the tail-out of n_amm‘
* Composite sample of riflles and pools within the designated reach. ° Active bed of a riffle, 9 Height of roughness feature above bed.
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River Morphology & Applications

First Field Day Instructions & Forms
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Worksheet B-4. Dimensionless ratios of the ten pool types (First Field Day).
Stream: MaRrSH Run ok Grimes, MD Location: Reach Z. ~TeamZ-
Observers: Stream Type: F | Valley Type: Date: Y-{b~{5
et Dimensional Values i i

Lateral Scour Pool
" (LSP)

Contraction Scour

| 3. Step/Pool (SP) Min.
‘_av prET PPy 2 PR AR A (AT SAS
“W Backwater Pool Mean
3 ackwater Poo
&1 4. Min.
{ * ewp) in
Max.
W, . S Mean
1 5. Plunge Pool (PP)  Min.
Max.
w o ~ Mean|
Ed 6 Pocket Water Pool Min
el " (PWP) ‘
: Max.
Mean

Lateral Protrusion

8 ' Pool (LPP) Min.
Max.

; ‘ Emma‘
1 Min.
Max.

“ Mean
d 2. Min.

Min
Pool(CSP) Tl
Max. | Max.

Mean

m.o..m._ .wfw.mu.omaw Mean|

Dimensionless Ratios

oo DT 2 1123y IR, . AP 2 TR | s (ka2 Ik kR b2 £ T 0 AT e P

L Ik AR -3 M oo M DS LB MY T WD

Mean

Straight Dissipator Min

* Pool (SDP) ’

Max.

Converging Mean

i 9. Confluence Pool  Min.
W\WEE. - TR T A PG R AL T T P XY F.

m C d Pool Wean

ompound Poo )

Max.

Sl e
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Worksheet 4-7. Procedure to validate hydraulic relations using gage station data.

NN R W

9.

beow?- /" -
Hpsa Rors - (eoe lcr 2 Volls” Teun7

Obtain the drainage area associated with the gaging station.
Obtain the field-determined bankfull discharge at the gaging station(s) (Figure 2-3).

Obtain the bankfull channel dimensions from the gaging station hydraulic geometry relationships (discharge vs. width, depth,
area and velocity).

Measure the average water surface slope.

Perform an active bed pebble count on the riffle to obtain Dg4.

Determine the stream type.

Solve for Manning’s “n” at the bankfull stage: n = (1.49R%3572)/u (use the bankfull mean velocity from Step 3).

Calculate relative roughness: R/Dg4. Make sure that Dgg is converted from millimeters to feet. Hydraulic radius (R) and mean
depth (dbkf) are often used interchangeably when width/depth ratios are greater than 12.

Calculate shear velocity: u* = (gRS)"2.

10. Calculate friction factor: u/u*,
11. Plot bankfull discharge as a function of drainage area on the appropriate regional curve.

12. Plot bankfull channel dimensions as a function of drainage area on the appropriate regional curve (note stream type of plotted
values using unique symbols). :

13. Plot relative roughness by friction factor (Figure 2-18) (Example in Figure 4-10),
14. Plot Manning’s “n” by friction factor (Figure 2-19) (Example in Figure 4-11),
15. Plot Manning’s “n” by stream type (Figure 2-20) (Example in Figure 4-12).

Gaging S5tation Name: Gaging Station Number:
Drainage!| Bankfull | Bankfull Bankful Bankfull | Bankfull Ave.\;\later Stream [Manning's Relative Shear | Friction
Area | Discharge | Width Mean Area Velocity Surface Dg4- Type n" Rough- Velocity| Factor
Depth Slope $0 ness _
(mid) Qs (cFs) Wik diyer (F1) Apkf (f12) Uy (ft/s) S (ft/ft) (mm)  (ft) R/Dgq (F/FY) | u* (ft/s) ufu®
86 | 195 [ 25| 1. 2| 249 332 | sy | a5 |00t | FL | 00257 | 109 |03y 7Yy

SI32YSHIOM 9 SULIO] UORDPIDA PUD BULIONUOW A} 1273



m:aamq .USGS GAGE STATION Data / Records for
STREAM CHANNEL CLASSIFICATION

mﬁmozz\’gm““?%mﬁn_gzp_agﬂ
LOCATION: /- ‘

"BANKFULL" CHARACTERISTICS
Determined from FIELD MEASUREMENT

Bankfull WIDTH (W)

Bankfull Mean DEPTH (du)] |, 8. | ft |
Bankfull Xsec AREA (Ane)] 249 | 2 |
Wetted PERIMETER (W) § 26, | # |
Bankfull STAGE (Gage Ht) ga
Est. Mean VELOCITY (u) | 3.5 2 [ftsec]
Est Bkf. DISCHARGE (Qua)] 71 2, | cfs |

Bankfull DISCHARGE associated with “field-determined™ Bankfult STAGE
From Gage Height reading at Staff Plate and tabular Stage-Discharge curve data

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).

"n" = 1.4895 [(Area ) ( Hydraulic Radius™) (Slope)"” ]/ Quq

E59



GG

e Gwv;’z H/@//r
Ioegr R Leor =

CAC L

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 e R2=0.9726 !
> ~ e e e
i e % S
i XS-Area (fi2) = 1.6684x! 955 |
e ol R* = 0.9802
/
£ _—
g 1000 FE 74/ : —
=] . _
g //, & ot = = ____7,..2""2' o (ft) ST E
: ani ~ - R*=0.931 i
= i 12 1
%’ 10.0
= — |
— = Depth (ft) = 0.3505x0-4851 |
—t T R2=0.956
| =1 *
1.0 =
0.1
l 10 100 1000
Source: 2012 U.S. Fish and Wildlife Service, Drainage Area (mi?)

Chesapeake Bay Field Office - Annapolis, MD



River Morphology & Applications

NR kerciz
\&Q\Q Nl.. m Fz @Eﬁ N\ ,_ mﬂ&m_mw Sm::n:.o:mmmuasm

a/u*

RESISTANCE (Friction) FACTOR

W ———6
_ 0
oz A
1=|2.83+5.66 L Ax VH_ *
of o] os(55.,)] ) _
14 N % 5)
SN i
13 7
x | NS
12 %
11 ﬁ - u
X |
10 O X%
O X X
; oL 0
] mvl\\\ _ _ _ tAw
8 oS _xx _ 1
Seg| o ¥
m I~
p vx =¢)
m 4
A 4
X
\OQ O | ] [ 1 [ 1]
21/ X Limerinos (1970)
A / W O Leopold, Wolman and |
| Miller (1964), pg 160 ||
0L S s e e e i )
9 1 2 3 45 10 20 30 4050 100
RELATIVE ROUGHNESS: R/Dgy
Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dgy)
The relation of channel bed-particle size to hydraulic resistance, developed with river
data collected from a variety of Eastern and Western streams.
Resistance factors, @i/fu* and 1/Yf, 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 (Dgg4 ), as taken from field measurements (Leopold, Wolman and Miller, 1964).

Figure

B126

B-34. Relative roughness (R/Dga) vs. friction factor (d/u*) (Rosgen, 2006b).
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River Morphology & Applications Field Day Instructions & Forms
1.00
90 Reference Notes /
0 u* = Shear veloci u.ﬁ RS} n = Manning's roughness coefficient 0 = Mean valocity (fi/sec)
.70 - b g = g g y
80 T = Shearshress = YRS A = Cross-seclional area S = Slope
i I
50 *.u .A@l = .%lx g = Gravitational acceleration Q = Discharge (cfs)
40 f= mm+zm R = Hydraulic radius { area / wetted perimeter ) 0= 149 vauaﬁmv._..m
€ a { aka. Hydraulic Mean Depth ) - n_____
.m 30F—% Dga = Grain diameter or particle size at
& \ the 84t percentile index Data Point Stream Type
2 \ —— . x c4
¥ = Specific weight of water; 62.4 b/
[&)
20 \ @) B
m \ Vo= Slug = 1.94/ 1 Water (1Slug=32.1741b) A A3 A2
E i &) c5
=] A P = Mass density of fluid { b/ or slugs/f3 ) mmm i =ma| ROSgEN Western US)
W L / Mass density of water=1.94 slugs / i (small streams ) \_
@ 10 : —= : =— =
- a8 /uao ) 1
£ ow V S
»
w .07 i
=) O.)/ v,
£ ® MY AL
£ .os0} 9 ..'.ﬁ
4 ~
m wasf-—---- T L T e o B O e s s PE R
= 040 0 S [ »nm“ \.NN
| e -..v.lv:...n ||||| ‘m ||||||||||||||||||||||||||||||||||||||||||||||||||||
e30 Pt O ] x Q..mFO
; p< F o~ B T,
7y ISP SUPRIPPVY JEEPE R NI, SN po = rh#nh..ﬂ.ﬂn T an T e B Rt
% I I AR I A S S S S
Q 2 4 6 8 10 12 14 16 18 20 22 24
After Lecpold, 1991 [Data frem W.Annabla, Ontario, Canada) Friction Factor O/ u* © Wildland Hydrology

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

Manning's Roughness Coefficient: ‘n’
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Reference Notes Roughness‘n’ = .% (A)RH(SD) n = 0.393 ¥R

Velocity o - 148RTASY 5 =381RS™ Q=3.81ARPS™

lul.lo.llll. = Average bankfuli vaiue for ivers of medium fo large size.
. = Average bankiult vaue for smaller rivers with controlling vegetaf

influence.

A3 A2 F2 G6 B2 B3 BS B3c G5 F5 F6 G4 B4 F3 C5
B  ROSGEN STREAM TYPES

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