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River Morphology & Applications

Second Field Day Instructions & Forms

A s

SITE: -
_L_o__catl.on:____
Observers: % -~

SURVEY DATA
CMALs

o

RN TEAM k7

vl

RS
., |
D LA

CIROSS -

CRatRi B Op

SIECII @l\\/

Lo Date: ¢

1

; ,,.}. N

ltem,

Distance,
Pomt or

STATION

it T

Helght of

Back Snght Instrument
BS

HI
ft

ForevSight
FS

fl

| Ei_e_vatiqn

B——

COMMENTS

‘NOTES i

RL\’I \th

ft

()] (%) [a] ] ] —_ — —_ — —_ —_ —_ —_ — .
Es (. 3] — [} [{w) <o 4 o < = [#%] Mo —_ uin]

(A SR S ]
-~ Oy

(e T e o e B = > T &) S =S % B AN

(]
o

]
[o.0]

Nt
-~
P

M 3“‘/ Y

=
1

Copyright © 5017 Wildland Hydrology

B51




AN




River Morphology & Applications

Second Field Day instructions & 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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River Morphology & Applications Second Field Day Instructions & 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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River Morphology & Applications

Second Field Day Instructions & Forms
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River Morphalogy & Applications Second Field Day Instructions & Forms § /7%

SURVEY DATA > WONGITUIDL NA]@ /?)I%@ZFZ/’]LE i
SITE: 1 P T

: Locamon' ,
A 4 s U
0| Observers: [ HUC: @2 _s% , ;? QO

Heightof: Thalweg Water Surface Bankfull

iDistanceg Back- = Iastru- " Egre. Fore- Fore. For
- Point, or | S:ght ment ‘.,5?9%? Elevation S%E?t Elevation Sight E%evatlon

smmou BS HI . FS Elev. FS | Elev. | FS  Elev.
Bt R T A ft ] il

5%&%%

Ry N

o . I.S. S
775 Js 1315 %3
;Q@f 27 s :

B86 Copyright © 2017 Wildland Hydrology




River Morphology & Applications Second Field Day Instructions & Forms

SURVEY DATA

o o e . "! ! ﬁ( b \/
Height of Water Surface| Bankfull Low Bfﬁ ?—HI

D!Stal’]ce, BaCk- instru_ F . - —1 - o
Poimt,of | Sight  ment | g Elevaon o Elevation gy Elevation e

STATION BS | Hi | FS Elev. FS | Elev. FS FElev. | FS_ El
. STATION BS | H o Flew | FS | Flev. FS  Hev |FS..B6

Teo |mlze ot

NI
[55]
-..J
RSN
~d
R

3~ T

N g
:\.w.)
e

(5515
<"X§ . %

"

Copyright © 2017 Wildland Hydrology B87



Reach 1

2

0E

1

4

=]
&

05

I

09

P=1
&
f

NUMBER OF PARTICLES

0L

{ueyl Jauid ) IALLYINWND %

{8

£

ST

6o}

T TAMED . T SaNvS

ESLETEN

adk] weang

AlYvd

*HOV=H

VIVA LNOOD TI99Ed

‘NOLIY20

FACH FIELD BOOK

ENCE R

FER

THE RE

28

«—TVLOL

Jauay :
“gvoz- a0
701 -3iE
Zig-#e

“winpay

€9t - 952

rews
ey

e
P

e
g

]

autd Kign
SsiBen sy

23IB07)

e i

T T T
CAWOD 1O BTAAIY
AOf FrRIOY FOCT

e W S e e T e o ik W s

.

:
s
H
T

(A RERNETY

.
Y

wrih et

2

_Rﬁ\ _ﬁmmmdm ;

BEIIT R

i

SN

Rueg




R . _ w o
- : W. m
5 o o0
S ” 2
: =
w H -3
< g} 4 u : "€ O
o : n =
02 4 : : ot
£ w m e
5 | _ 5
g4 : 0%
& ol " : m
o : | -
2 08— M w2
5 : ; z
e - 0
o 4
ob 08
op{— 05
o Pl s b Pl [ :
WOBUGIE < T CHIg OB ——> e STEA0y e S1IAVED SaNvS soig o
A N L RIS “odiy weang
SIEvd ROV
3lE H
0 VIVQ INNOD T1Egdd NGO

%

CH FIELD BOOK

REA

RENCEL

I

EF

qﬁ@h

gHG7 - L
- Ee
“zig- Al

THE R

aEeAinebET og - oF

79€ a6t wgTER VR
g1 abier L RATTE
G e T
‘gIi-8s 0 wews ‘gg-et
g S g
g Temeog i SE-E
op-78 P00 _ems FL-g1
T omeey
28507
e
B
aud
g g
stz isn PR
e e R

opeg

ToE-oE

whpsy
N i

azIe0D
wpag
ELER

Bl g

AL

% % I 5% ! a\”.x. WAL n L0t ! SN J)01L Y arpaing
A% g:m.:.ruch 5300 \Ew.h.ia.po._. ino . : .n:?: 5 JCOL . LY L
ejeq =eq e ; LQ\ 777N 7T s EVa .w._ d

: Tgoeay T pgay yogay " ~uopeoT:
| ieidiisoswds T (2 100d R




'ARTICLES

NUMBER OF P

2

8

=
b

. . ov .

w

1

wy
n

&
|

a4
B

i

]
. s
i i
b E
=
-
i I
s
ol 8
o -
B 3
L “y
P Z
L -
= 08
H -4 06
! i
i
SGNVYS

g “odA[ WEeang

- HOV

FIdadad

by

K

e S

!

EFERENCE REACH reLD BOO

THE R

[ <
AWNOD - _, .
. OMW.\ u.mmOOnH V BTSN




Worksheet 2-3. Field form for Level ll stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Marsh Run, Reach - Reach 2 (Team 2)

Basin: Drainage Area: 12173 acres 19.02 mf
Location: Marsh Run Team 2

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

Cross-Section Monuments (Lat/Long.): 39.51456 Lat/ 77.77722 Long Date: 04/27117
Observers: Team 2 Valley Type: U-AL-AL

Bankfull WIDTH (W) SR
WIDTH of the stream channel at bankfull stage elevation, in a riffle saction. . 28.29 " |ft

Bankfull DEPTH (d,.s)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a IR
riffle section {dyy = A/ Wy, . 111 |t

Bankfull X-Section AREA (A,)

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

section. g _. 3148 2

Width/Depth Ratio (Woy/ togr) N
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. '25.49 B litiit

Maximum DEPTH (d,5.)

Maximum depth of the bankfull channel cross-section, or distance between the N
bankfull stage and Thalweg elevations, in a riffle section. ot _'Z: /‘.'56_ g

WIDTH of Flood-Prone Area (Wy,,)

Twice maximum DEPTH, or (2 x dpew) = the stage/elevation at which flood-prone area : :__3_ g S
WIDTH is determined in a riffle section, 33,43 |t

Entrenchment Ratio (ER) e
The ratio of flood-prone area WIDTH divided by bankfult channet WIDTH (W, / Wy | T
(rffie section). o448 Ut

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 bankfuli stage and Thalweg

elevations. b ._ 346 m

Water Surface SLOPE (S)

Channel siope = "rise over run” for a reach approximately 2030 bankfull channel
widths in length, with the "riffle-to-riffle” water surface slope representing the gradient

at bankfull stage. 0 00482 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 { - -5
channel slope (VS / 8). S 1 25‘, 5

Stream
Type

{See Figure 2-14)

Copyright © 2006 Wildland Hydrology River Stability Field Guide page 2-60



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

ankfull Riffle Cross—Sectional
| _AREA ;

Da4atR|fﬂe . [. . D54(mm)!3048

Ba'nkfuﬂ SLOPE . . | Hydrauilc RADIUS

ey . . Retative Roughness =
Grayttat;onai__che_[_erat;_on._ : . 3o, - R(ﬂ !Dm (ﬂ) L

Drainage Area . -

1. Friction " pafative u 283+566*Lo R/D u* .
r:""“""Aoughness _[ gf 84”_ | I

2 Roughness Coeff‘clent a} Manning's n from Friction Factor! Re!ative
| Roughness (Figs. 218, 2- 19) u= 149*R2"3*Sﬁ2/n n= 0 033

2. Ruughnés§ Coeffi r:ient o _ T ciSJ‘*A"x””3 "%/ E
b) Manning’s r from Stream Type (Flg 2‘20) ns o 076 :

2. Roughness Coefficient: L . u=t 49RT S/
-¢) Manning's n from Jarrett (USGS) '. L n = 0.39%8 08 016

Mote: This equation is applicable to stéep, s!ep.fpool high boandary - :

roughness, cobble- and bhoulder-dominated stream systams ie., for M= 0.051 }

Stream Types M A2, A3, B1,B2,B3 C2&E3 - : .
3. Other Methods {Hey, Darcy-Weishach, Chezy C; etc)

] Darcg—Welsbach (i.eopold Wolman and Mliler!

3. Other Methods {Hey, Darcy—Weisbach Chezy C, etc)

| Chezy c _l

4, Continmty Equat:ons -a) RegaonaICuwes U= QIA
Return Period for Bankfull Discharge Q year

4, Continuity Equations: -~ bUSGS GageData - u=Q /A" L

rusion Height Options for the Dy, Term in the Relative ness. :
For sand bed channels: Measure 100 "protrusion helghts“ of sand dunes from the downslream 5|de of feature to the top of
- feature. Substitute the Dy, sand dune protrusion 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 to the top
- of the rock on that side. Substitute the Dy, boulder protrusien height in ft for the Dg, term in method 1.

For bedrock-dominated channels: Measure 100 "protrusion heights” of rock separations, steps, joints or uplified surfaces
- above chanrel bed eievation. Substitute the DtM bedrock prctrusmn hmght in ft for the Dy, term in method 1.

For Iog mfluenced channels Measure protrustlon helghts" propomonate to channel W|dth of Iog dlameters or the hexght of the
. Iog on upstream side if embedded. Substitute the Dy, prolrusnon helght in ft for the DB4 term in method 1.

Copyrfght©2008 Wlldiand Hydrology . R.'ver Stabrhry Field Gu.'de page 2-41



Worksheet 2-4b. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007;
Rosgen, 2008}

Stream:  Marsh Run Location: Reach - Reach 2 {Team 2)
Observers: Team 2 Date: 04/27/117 Vailey Type: U-AL-FD " Stream Type: F 31

River Reach Summary DPata.....

treamflow: Estimated Mean VeIocuty at Bankfull Stage (u.,k,) X fif'sec |Estimation Method

treamﬂow Eshmated Dlscharge at Bankfull Stage {Q . Drainage Area !

7 Llnear Wavelength to Rsfﬂe Wldth .A /.WW) . '3, 220 1. 989 14, 83
Stfeam Meander Length Ratio (L .’ka;) 1 4, 378 4, 183 4. 47

. Raa;us of Curvatere [0 Rtfﬂe Wldth (R .’W,,kf) '. 3 310“"1‘-4‘5(.}4 523

Meander Widh Ratio (Wu/ Wos) 1.863] 1.43312.63

~TArc Length to Riffle Width (L (L TWa  11.73411.228.2.45

“IRiffe Length 1o Riffte Width (L,/ Wag)

. Indwtdual Pool Length to élfﬂe V“Vldth (L, IWW) .1 316 0 758 2 55

W'Pbuol to"Po'o[Sp'a”c.Hg tolleﬂerdth‘(P- '/ wg,;f) "~zaoe”1 435' '4' 77

aIIeySIope (S‘m,”. 0.00482 i Slnuosﬂy(Sw,IS)

Slnu051ty (SL / VL} .

Stream Length (SL}

;'ft
.
e

Low Bank Height s Max Depth Bank-Height Ratio (BHR)
(LBH) (dinax) (LBH / dpnay)

={J 008’0 008:0 008‘&/& Rifﬂe Slope to Average Water Surface Slope {S,w‘ S) 11.608! 1.56411.65

‘ % Bedrock

Dm e ,.Bedrockk., .‘,. T : T

* Min, max & mean deplhs are measured from Thalweg to bankfull at mid-point of feature far riffles and runs, lhe deepest part of pooEs & at lhe tall-out of glides
* Composite sample of riffles and pools within the designated reach. ° Aclive bed of a riffle. Helgm of roughness feature above bed.

Copyright ® 2009 Wildland Hydrology River Stability Field Guide page 2-64 to 2-65



Worksheet 2-4a. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen,
2008).

Stream:  Marsh Run Location; Reach - Reach 2 (Team 2)

Observers: Team 2 Date: 04/27/17 Valley Type: U-AL-FD Stream Type: F 311
River Reach Rimension Summary Data.....

|Riffle Width (ww) 3419} 29 | 40. Riffle Cross-Sectional Area (Ayy) {f5) 1 39.04 | 31. 48 i 46 60
‘[Mean Riffle Depth (ciw) 114 R 1 16 .n |R|ffle Width/Depth Ratio (Wi / dus) i 30. 02 25, 49 34 55
‘lMaxrmum lefle Depth (dm,,x) 1 88

Wrdth of Food Prone Area (ern) .56 | 33. Entrenchmen! Rairo (era IWW)

e

Riffle Inner Berm Wtdth (Wm} . . erfle Inner Berm W|dth to leﬁe Width (Wm f Wm)

Riffle Inner Berm Depth {d,b)

Riffle Inner Berm Area (Am)

erfle Inner Berm W.’D Ratlo (Wi ! d‘.,)

Riffle Dimensions*~ ok, ek

ft Pool Wrdth to lefle Wrdth {(Woksp / W)
IMean Pool Depth 1o Mean Riffle Depth (d,,,‘,;,.'d,,k,) H 1 596 1 535-- .
fii'Pool Cross-Seclional Area (Ay,) 41.87 ! 46.13 ift_|Pool Area 1o Riffle Area (Auqy / Au) 4427 | 1.072 | 1482
.2‘.7.37
0.394 | 0.604
| Pool Inner Berm Depth (d,) . - . 0.79 ift Pool Inner Berm Depth to Paol Depth {div, / dyg,) To. 395' 0. 37:';“ 0.417 |

| Pool W;dth (Wwp) . 26 3

Mean Pool Depth {d,,k;,,) . 1 75 1 89

I Maximum Poot Depth {d,..) . . 3. 22 -f't Max Poal Depth to Mean Riffie Depth (dygsp .’dw} 2.781

Pcol Inner Berm Width (W,,,) . . 13. 37 ft F‘ool Inner Berm Wudth to Pool Width (me ! Wwp)

Pool Dimensions*' o, ok

 Pool tnner Berm Area {Ayp) B R . 10.53 F'ool Inner Berm Area to Pool Area (A..,,, 1 Avktp) 0.199 0.147 | 0, 251

Pgint Bar Slope {S,;) , . 0.164 Pool Inner Berm Wrdtthepth Ratio (W.b,.'d,.,p) 16.4281 15,877 16.878

Rur Width (thf,) K . . Run Widlh to leﬂe Width {W.,Mr f W)

Mean Run Depth (dyy. ) . . 1.47 Mean Run Depth to Mean Riffle Depth (d,,,(,, .’dw}

Run Cross-Sectional Area (Am} X X 42.67 ift Run Area to erfle Area (Apu, / Ahk,)

Maximum Run Depth (Dorase) . . 1.91 if

Run Dimensions*

| Run Width/Depth Ratio (Ww,f dutr)

| Glide Width (w.,k,g)' ). 7} 21 23 ft Glide Widlh fo Riffie Width (w,,krg  Wi)

]Mean Glide Depth (dyw,) . N . . 1 38 fl . Mean Glrde Depth to Mean Riffle Depth { ey / dw)
5 Glide Cross-Sectionat Area {Apy) . . 29.38 ft  |Glide Area to Riffle Area (Awg .'Abk,}

Maximum Glfde Depth (duaxg) . .. . K T 2.03 " Max Glide Depth to Mean Riffle Depth (dygy / dw)
Glrdo Wrdtthepth Rarro (Wb,;g.l.dhk,g) T . ! . 15 96 Glrde Inner Berm .Wt.d!hfﬂepth Ratio {ngf Oing)

IG|Id& Inner Barm Wrd!h (Wigg)

Glide Dimensions*

} Glide Inner Berm Depth (di,g)

Glide Inner Berm Area (Apg)

Slep Area to erﬂa Area (Abm / Abh,) 0 {}00 0 000

Max Step Depth to Mean erfle Depth (dmm! db,,) 0 DUD 0 000

'Rlﬁle Poal system (| e., C E F siream types) bed fealures include nlfies ns, pcols and glldes
**Step-Pool system (i.e., A, B, G stream types} bed features includa ritfles, rapids, chutes, peols and steps {note: inciude rapids and chutas in ritfls categery).

***Convargance-Divergence system {i.e., D stream lypes) bad features inciude riflles and pools; cross-seclions taken at riftes for classification purposes.

****Mean values are used as the normalization parameler for all dimensionless ratios; a.g., minimum pool widlh to rifle width ratio uses the mean tiffls widlh value.



River Morphology & Applications Second Field Day Instructions & Forms

Worksheet B-4. Dimensionless ratios of the ten pool types (Second Field Day).
Stream:  Mipgow o) Location:  "T&gpvery 7
Stream Type: [ | /(H’L%Landscape Type

CU-AL-AD Date: /a7

Observers:

Dimensional Values Dimensionless Ratios

Lateral Scour Pool
(LSP)

Contraction Scour I - :
" Pool (CSP} e ) o

. Step/Pool {SP)

. Backwater Pool (BWP)

. Plunge Pool (PP)

Pocket Water Pool
{(PWP)

L.ateral Protrusion
Pool (LPP} e I

Straight Dissipat tean
raig Issipaior R I
Pool (SDP) oo M.

Converging s Tt O
Confluence Pool (CCP){-wumuanun N I L :

[10. Compound Pool (CP) | mn| | 1T min.| h

Copyright © 2017 Wildland Hydrology B21



Field Day Instructions & Forms

River Morphology & Applications
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STREAM CHANNEL CLASSIFICATION
Station NAME: |0 o |
TR e N N R R L W A I R S R SR
[Mean Annual DISCHARGE: | —  |cfs |
Drainage AREA: | 1222 Jacres [12.4 [mi? | |Drainage AreaMnElev.] —  [ft |

Reference REACH SLOPE: | ,oouga |/t | Valley Type:  Ju-AL-aD)
[Stream Type: | &\ [ulb | I N N N W .

Banifull WIDTH (Woe) ] 202 ] 1t J|l[Banktal WIDTH (Weo) J[ooon ] * |
Barkdul Mean DEPTH (] \ | | |{[Bamut veAn DEPTH o] | |
Wetod PERETER (We)| 2z ] _|{f[Wetted PERIMETER Wn |21 | #
i e Goportf g | 1 Emaneice Gor el oy T
st Wean VELOGTY (u) |30z _[Wsec]ffl ean vELoOTTY () |[>.ae [ses
5 DSCHARGE Qo o] o e somce Gunlfion | o

Recurrence Interval (Log-Pearson) associated with "field-determined" Bankfull Discharge

5.0 YearR.l. Discharge =|| 202 | cfs [J}| 50 YearR.l. Discharge =
MEANDER GEOMETRY

Meander Wavelength (Lm)ff |04 4 | ft [{}| Radius of Curvature ( Rc) EX

Belt Width ( Wi ) . Meander Width Ratio (Wsx/Wo

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 sfope 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)fArea (A)Velocityu)
Intercept Coefficient a)

pirautc Racus R = A/ Ve | 5%, | | Manning's "n"asancu siage o coer

"n" = 1.4895 [(Area ) ( Hydraulic Radius®®) (Slope)"?]/Quq




Field Day instructions & Forms

River Morphology & Applications
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RIVERMORPH REACH SUMMARY

River Name: Marsh Run
Reach Name: Reach 2 (Team 2)

Stream Type Vvalley Type DSO(mm) val Slope BKF Q(cfs) DA(sg mi)
F 3/1 U-AL-FD 80.55 0.006 114.682 19.02

Dimension Summary

Database based on the following Cross Sections:
Riffle Sta 0+33.9

Riffle Sta 01+44

Pool Sta 3+4+04.5

Pool Sta 02+41.5

Run Sta 0+58.6

Run Sta 02+19

Glide Sta 0+92.5

Glide Sta 2+63.5

Glide Sta 03+64

variable Mean Min Max
Floodprone width (ft) 39.56 33.43 45.69
Riffle Area (Sq ft) 39.04 31.48 46.6
Max Riffle bDepth (ft) 1.88 1.56 2.2
Mean Riffle Depth (ft) 1.14 1.11 1.16
Riffle width (ft) 34.19 28.29 40.08
Riffle w/D Ratio 30.02 25.49 34.55
Riffle IB Area 14.67 7.59 21.74
Riffle IB Depth 0.5 0.39 0.61
Riffle IB width 27.68 19.47 35.9
Riffle IB w/D Ratio 54.61 49,94 59.28
Pool Area (Sq ft) 44.0 41.87 46.13
Max Pool Depth (ft) 3.17 3.12 3.22
Mean Pool bepth (ft) 1.82 1.75 1.89
Pool width (ft) 24.21 22.12 26.3
Pool w/D Ratio 13.37 11.7 15.03
Pool IB Area 8.64 6.76 10.53
Pool IB Depth 0.72 0.65 0.79
Pool IB width 11.86 10.36 13.37
Pool IB W/D Ratio 16.43 15.88 16.98
Run Area (Sq ft) 38.57 34.46 42.67
Max Run Depth (ft) 1.85 1.79 1.91
Mean Run bepth (ft) 1.45 1.42 1.47
Run width (ft) 26.66 24.3 29.01
Run W/b Ratio 18.42 17.11 19.74
Glide Area (5q ft) 24.83 19.78 29.38
Max Glide Depth (ft) 1.81 1.66 2.03
Mean Glide Depth (ft) 1.3 1.26 1.38
Glide width (ft) 19.01 15.7 21.23
Glide w/D Ratio 14.6 12.46 15.96
Glide IB Area 1.43 0.0 4.28
Glide IB Depth 0.12 0.0 0.36
Glide IB width 4.0 0.0 12.0
Glide IB W/D Ratio 11.2 0.0 33.59
Step Area 0 0 0

Max Step Depth 0 0 0
Mean Step Depth 0 0 0
Step width 0 0 0
Step W/D Ratio 0 0 0



Pattern Summary

variable Mean Min Max
Sinuosity 1.25

Stream Meander Length 149.7 143 153
Linear wavelength 110.1 68 165.2
Radius of Curvature (ft) 0 0 O
Belt width (ft) 63.7 49 90
Arc Length 59.3 42 84

Profile Summary

Data Based on the fo11owin?:
Marsh Run, Reach 2, 27Aprii2017

variable Mean Min Max

S riffle (ft/ft) 0.00775 0.00754 0.00796
S pool (ft/ft) 0.00272 0.00087 0.00673
S run (ft/ft) 0.01404 0.00343 0.03187
S glide (ft/ft) 0.00486 .0.00052 0.00692
S step (ft/ft) 0 0 0

P - P (ft) 95.94 49.05 163.35
Pool Tength (ft) 45 25.91 87 .46
Riffle Tength (ft) 59.25 5.6 112.89
pmax riffle (ft) 1.6 1.58 1.61
Dmax pool (ft) 2.37 1.58 3.24
Dmax run (ft) 1.87 1.63 2.31
Dmax glide (ft) 1.57 1.36 1.72
Dmax step (ft) 0 0 0
Bankfull slope (ft/ft) 0.00482

Hydraulic Summary

variable Mean Min Max
Discharge (cfs) 114.682

velocity (fps) 3.643

Hydraulic Radius (ft) 1.08 1.06 1.09



RIVERMORPH REACH SUMMARY

River Name: Marsh Run
Reach Name: Reach 2 (Team 2)

Stream Type Vvalley Type D50(mm) val Slope BKF Q(cfs) DA(sq mi)
F 3/1 U-AL-FD 80.55 0.006 114.682 19.02

Dimension Summary

Database based on the following Cross Sections:
Riffle Sta 0+33.9

Riffle sta 01+44

Pool Sta 3+04.5

Pool Sta 02+41.5

Run Sta 0+58.6

Run Sta 02+19

Glide Sta 0+92.5

Glide Sta 2+63.5

Glide Sta 03+64

variable Mean Min Max
Floodprone width (ft) 39.56 33.43 45.69
Riffle Area (Sq ft) 39.04 31.48 46.6
Max Riffle Depth (fr) 1.88 1.56 2.2
Mean Riffle Depth (ft) 1.14 1.11 1.16
Riffle width (ft) 34.19 28.29 40.08
Riffle w/D Ratio 30.02 25.49 34.55
Riffle IB Area 14.67 7.59 21.74
Riffle IB Depth 0.5 0.39 0.61
Riffle IB width 27.68 19.47 35.9
Riffle IB wW/D Ratio 54.61 49.94 59.28
Pool Area (5q ft) 44 .0 41.87 46.13
Max Pool Depth (ft) 3.17 3.12 3.22
Mean Pool Depth (ft) 1.82 1.75 1.89
Pool width (ft) 24.21 22.12 26.3
Pool W/D Ratio 13.37 11.7 15.03
Pool IB Area 8.04 6.76 10.53
Pool IB Depth 0.72 0.65 0.79
Pool IB width 11.86 10.36 13.37
Pool IB w/D Ratio 16.43 15.88 16.98
Run Area (sq ft) 38.57 34.46 42.67
Max Run Depth (ft) 1.85 1.79 1.91
Mean Run Depth (ft) 1.45 1.42 1.47
Run width (ft) 26.66 24.3 29.01
RUn w/D Ratio 18.42 17.11 19.74
Glide Area (Sqg ft) 24.83 19.78 29.38
Max Glide Depth (ft) 1.81 1.66 2.03
Mean Glide Depth (ft) 1.3 1.26 1.38
Glide width (ft) 19.01 15.7 21.23
Glide w/D Ratio 14.6 12.46 15.96
Glide IB Area 1.43 0.0 4.28
Glide IB Depth 0.12 0.0 0.36
Glide IB width 4.0 0.0 12.0
Glide IB w/D Ratio 11.2 0.0 33.59
Step Area 0 0 0

Max Step Depth 0 0 0
Mean Step Depth 0 0 0
Step width 0 0 0
Step wW/D Ratio 0 0 0



Pattern Summary

variable Mean Min Max
Sinuosity 1.25

Stream Meander Length 149.7 143 153
Linear wavelength 110.1 68 165.2
Radius of Curvature (ft) 0 0 0
Belt width (ft) 63.7 49 20
Arc Length 59.3 42 84

Profile Summary
Data Based on the following:

variable Mean Min Max
riffie (ft/ft) 0
pool (ft/ft) 0
run {ft/ft) 0
glide (ft/ft) 0
step (ft/ft) 0
- P (ft) 0
pool length (ft) 0
0
0
0
0
0
0
0

mwnnnnn

Riffle length (ft)
pmax riffle (ft)

Dmax pool (ft)

bmax run (ft)

bmax glide (ft)

Dmax step (ft)
Bankfull slope (ft/ft) .00482
Hydraulic Summary

variable Mean Min Max
Discharge (cfs) 114.682

velocity (fps) 3.643

Hydraulic Radius (ft) 1.08 1.06 1.09



RIVERMORPH REACH SUMMARY

River Name: Marsh Run
Reach Name: Reach 2 (Team 2)

Stream Type valley Type D50(mm) val Slope BKF Q(cfs) DA(sq mi)
F 3/1 U-AL-FD 80.55 0.006 114.682 19.02

Dimension Summary

Database based on the following Cross Sections:
Riffle Sta 0+33.9

Riffle Sta 01+44

Pool Sta 3+04.5

Pool Sta 02+41.5

Run sta 0+58.6

Run Sta 02+19

Glide Sta 0+92.5

Glide Sta 2+63.5

Glide Sta 03+64

variable Mean Min Max
Floodprone width (ft) 39.56 33.43 45.69
Riffle Area (sqg ft) 39.04 31.48 46.6
Max Riffle Depth (ft) 1.88 1.56 2.2
Mean Riffle Depth (ft) 1.14 1.11 1.16
Riffle width (ft) 34.19 28.29 40.08
Riffle W/D Ratio 30.02 25.49 34.55
Riffle IB Area 14.67 7.59 21.74
Riffle IB Depth 0.5 0.39 0.61
Riffle IB Width 27.68 19.47 35.9
Riffle IB W/D Ratio 54.61 49.94 59.28
Pool Area (Sg ft) 44.0 41.87 46.13
Max Pool Depth (ft) 3.17 3.12 3.22
Mean Pool Depth (ft) 1.82 1.75 1.89
pool width (ft) 24.21 22,12 26.3
pPool wW/D Ratio 13.37 11.7 15.03
Pool IB Area 8.64 6.76 10.53
Pool IB Depth 0.72 0.65 0.79
Pool IB Wwidth 11.86 10.36 13.37
pPool IB W/D Ratio 16.43 15.88 16.98
Run Area (Sq ft) 38.57 34.46 42.67
Max Run Depth (ft) 1.85 1.79 1.91
Mean Run Depth (ft) 1.45 1.42 1.47
Run width (ft) 26.66 24.3 29.01
Run w/D Ratio 18.42 17.11 19.74
Glide Area (Sgq ft) 24.83 19.78 29.38
Max Glide Depth (ft) 1.81 1.66 2.03
Mean Glide bepth (ft) 1.3 1.26 1.38
Glide width (ft) 19.01 15.7 21.23
Glide wW/D Ratio 14.6 12.46 15.96
Glide IB Area 1.43 0.0 4.28
Glide 1B Depth 0.12 0.0 0.36
Glide IB width 4.0 0.0 12.0
Glide IB W/D Ratio 11.2 0.0 33.59
Step Area 0 0 0
Max Step Depth 0 0 0
Mean Step Depth 0 0 0
Step width 0 0 0
Step wW/D Ratio 0 0 0



Pattern Summary

variable Mean Min Max
Sinuosity 1.25

Stream Meander Length 149.7 143 153
Linear wavelength 110.1 68 165.2
Radius of Curvature (ft) 0 0 0
Belt width (ft) 63.7 49 90
Arc tLength 59.3 42 84

Profile Summary

Data Based on the f011owin%:
Marsh Run, Reach 2, 27April2017

variable Mean Min Max

S riffle (ft/ft)

S pool (ft/ft)

S run (ft/ft)

S glide (ft/ft)

S step (ft/ft)

P - P (ft)

Pool Tength (ft)
Riffle length (ft)
pmax riffie (ft)
Dmax pool (ft)
Dmax run (ft)

Dmax glide (ft)
Dmax step (ft)
Bankfull slope (ft/ft)

Hydraulic Summary

variable

Discharge (cfs)
velocity (fps)
Hydraulic Radius (ft)

0.00775 0.00754 0.00796
0.00272 0.00087 0.00673
0.01404 0.00343 0.03187
0.00486 0.00052 0.00692
0 0 0

95.94 49,05 163.35
45 25.91 87.46
59.25 5.6 112.89
1.6 1.58 1.61
2.37 1.58 3.24
1.87 1.63 2.31
1.57 1.36 1.72

0 0 0
0.00482

Meah Min Max
114.682

3.643

1.08 1.06 1.09



Marsh Run, Reach 2, 27April2017
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RIVERMORPH REACH SUMMARY

River Name: Marsh Run
Reach Name: Reach 2 (Team 2)

Stream Type valley Type D50(mm) val slope BKF Q(cfs) DA(sq mi)
F 3/1 U-AL-FD 80.55 0.006 114.682 19.02

Dimension Summary

Database based on the following Cross Sections:
Riffle sta 0+33.9

Riffle sta 01+44

Pool Sta 3+04.5

Pool Sta 02+41.5

Run Sta 0+58.6

Run Sta 02+19

Glide Sta 0+492.5

Glide Sta 2+63.5

Glide sta 03+64

variable Mean Min Max
Floodprone width (ft) 39.56 33.43 45.69
Riffle Area (Sg ft) 39.04 31.48 46.6
Max Riffle pepth (ft) 1.88 1.56 2.2
Mean Riffle Depth (ft) 1.14 1.11 1.16
Riffle width (ft) 34.19 28.29 40.08
Riffle W/D Ratio 30.02 25.49 34.55
Riffle IB Area 14.67 7.59 21.74
Riffle IB Depth 0.5 0.39 0.61
Riffle IB width 27.68 19.47 35.9
Riffle IB wW/D Ratio 54.61 49.94 59.28
Pool Area (Sq ft) 44.0 41.87 46.13
Max Pool Depth (ft) 3.17 3.12 3.22
Mean Pool Depth (ft) 1.82 1.75 1.89
Pool width (ft) 24.21 22.12 26.3
Pool w/D Ratio 13.37 11.7 15.03
Pool IB Area 8.64 6.76 10.53
Pool IB Depth 0.72 0.65 0.79
Pool IB width 11.86 10.36 13.37
Pool IB wW/D Ratio 16.43 15.88 16.98
Run Area (Sq ft) 38.57 34.46 42.67
Max Run Depth (ft) 1.85 1.79 1.91
Mean Run Depth (ft) 1.45 1.42 1.47
Run width (ft) 26.66 24.3 29.01
Run W/D Ratio 18.42 17.11 19.74
Glide Area (s5q ft) 24 .83 19.78 29.38
Max Glide Depth (ft) 1.81 1.66 2.03
Mean Glide Depth (ft) 1.3 1.26 1.38
Glide width (ft) 19.01 15.7 21.23
Glide w/D Ratio 14.6 12.46 15.96
Glide 1B Area 1.43 0.0 4.28
Glide IB Depth 0.12 0.0 0.36
Glide IB width 4.0 0.0 12.0
Glide IB w/D Ratio 11.2 0.0 33.59
Step Area 0 0 0

Max Step Depth 0 0 0
Mean Step Depth 0 0 0
Step width 0 0 0
Step W/D Ratio 0 0 0



Pattern Summary

variable Mean Min Max
Sinuosity 1.25

Stream Meander Length 149.7 143 153
inear wWavelength 110.1 68 165.2
Radius of Curvature (ft) 0 0 0
Belt width (ft) 63.7 49 90
Arc Length 59.3 42 84

Profile Summary
Data Based on the following:

variable Mean Min Max

S riffle (ft/ft) 0
S pool (ft/ft) 0
S run (ft/ft) 0
S glide (ft/ft) 0
S step (ft/ft) 0
p - P (fr) 0
Pool Tength (ft) 0
Riffle length (ft) 0
pmax riffle (ft) 0
pmax pool (ft) 0
Dmax run (ft) 0
Dmax glide (ft) 0
Dmax step (ft) 0
Bankfull sTope (ft/ft) 0.00482
Hydraulic Summary

variable Mean Min Max

Discharge (cfs) 114.682
velocity (fps) 3.643
Hydraulic Radius (ft) 1.08 1.06 1.09



RIVERMORPH REACH SUMMARY

River Name: Marsh Run
Reach Name: Reach 2 (Team 2)

Stream Type valley Type DSO(mm) val Slope  BKF Q(cfs) DA(sq mi)
F 3/1 U-AL-FD 80.55 0.006 114.682 19.02

Dimension Summary

Patahase based on the following Cross Sections:
Riffle Sta 0+33.9

Riffle Sta 01l+44

Pool Sta 3+04.5

Pool Sta 02+41.5

Run Ssta 0+58.6

Run sta 02+19

Glide sta 0+92.5

Glide sta 2+63.5

Glide sta 03+64

variable Mean Min Max
Floodprone width (ft) 39.56 33.43 45.69
Riffle Area (sq ft) 39.04 31.48 46.6
Max Riffle Depth (ft) 1.88 1.56 2.2
Mean Riffle Depth (ft) 1.14 1.11 1.16
Riffle width (ft) 34.19 28.29 40.08
Riffle w/D Ratio 30.02 25.49 34.55
Riffle IB Area 14.67 7.59 21.74
Riffle IB Depth 0.5 0.39 0.61
Riffle IB width 27.68 19.47 35.9
Riffle IB w/b Ratio 54.61 49.94 59.28
Pool Area (Sq ft) 44.0 41.87 46.13
Max Pool bDepth (ft) 3.17 3.12 3.22
Mean Pool Depth (ft) 1.82 1.75 1.89
Pool width (ft) 24.21 22.12 26.3
Pool w/D Ratio 13.37 11.7 15.03
Pool IB Area 8.64 6.76 10.53
Pool IB Depth 0.72 0.65 0.79
Pool IB width 11.86 10.36 13.37
Pool IB w/D Ratio 16.43 15,88 16.98
Run Area (Sq ft) 38.57 34.46 42.67
Max Run Depth (ft) 1.85 1.79 1.91
Mean Run Depth (ft) 1.45 1.42 1.47
Run width (ft) 26.66 24.3 29.01
Run w/D Ratio 18.42 17.11 19.74
Glide Area (5q ft) 24 .83 19.78 29.38
Max Glide Depth (ft) 1.81 1.66 2.03
Mean Glide Depth (ft) 1.3 1.26 1.38
Glide width (ft) 19.01 15.7 21.23
Glide w/D Ratio 14.6 12.46 15.96
Glide IB Area 1.43 0.0 4,28
Glide IB Depth 0.12 0.0 0.36
Glide IB width 4.0 0.0 12.0
Glide IB W/D Ratio 11.2 0.0 33.59
Step Area 0 0 0
Max Step Depth 0 0 0
Mean Step Depth 0 0 0
Step width 0 0 0
Step w/D Ratio 0 0 0



pattern Summary

variable Mean Min Max
Sinuosity 1.25

Stream Meander Length 149.7 143 153
Linear wavelength 110.1 68 165.2
Radius of Curvature (ft) 0 0 0
Belt width (ft) 63.7 49 90
Arc Length 59.3 42 84

Profile Summary

Data Based on the fo11owin?:
Marsh Run, Reach 2, 27April2017

variable Mean Min Max

S riffle (ft/ft) 0.00775 0.00754 0.00796
S pool (ft/ft) 0.00272 0.00087 0.00673
S run (ft/ft) 0.01404 0.00343 0.03187
S glide (ft/ft) 0.00486 0.00052 0.00692
S step (ft/ft) 0 0 0

P - P (ft) 95.94 49.05 163.35
Pool length (ft) 45 25.91 87.46
Riffle length (ft) 59.25 5.6 112.89
Dmax riffle (ft) 1.6 1.58 1.61
Dmax pool (ft) 2.37 1.58 3.24
Dmax run (ft) 1.87 1.63 2.31
Dmax glide (ft) 1.57 1.36 1.72
Dmax step (ft) 0 0 0
Bankfull slope (ft/ft) 0.00482

Hydraulic Summary

variable Mean Min Max
Discharge (cfs) 114.682

velocity (fps) 3.643

Hydraulic Radius (ft) 1.08 1.06 1.09
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RIVERMORPH PARTICLE SUMMARY

River Name: Marsh Run

Reach Name: Reach 2 (Team 2)

Sample Name: Marsh Run Team 2 - Representative
Survey Date: 04/27/2017

Size {(mm) TOT # ITEM % CUM %
0 - 0.062 11 11.00 11.00
0.062 - 0.125 0 0.00 11.00
0.125 - 0.25 1 1.00 12.00
0.25 - 0.50 2 2.00 14.00
0.50 - 1.0 4 4.00 18.00
1.0 - 2.0 2 2.00 20.00
2.0 - 4.0 1 1.00 21.00
4.0 - 5.7 2 2.00 23.00
5.7 - 8.0 3 3.00 26.00
8.0 - 11.3 3 3.00 29.00
11.3 - 16.0 1 1.00 30.00
16.0 - 22.6 5 5.00 35.00
22.6 - 32.0 3 3.00 38.00
32 - 45 1 1.00 39.00
45 - 64 4 4.00 43.00
64 - 90 11 11.00 54.00
90 - 128 2 2.00 56.00
128 - 180 1 1.00 57.00
180 - 256 1 1.00 58.00
256 - 362 3 3.00 61.00
362 - 512 0 0.00 61.00
512 - 1024 0 0.00 61.00
1024 - 2048 0 0.00 61.00
Bedrock 39 39.00 100.00
D16 (mm) 0.75

D35 (mm) 22.6

D50 (mm) 80.55

D84 (mm) Redrock

D95 (mm) Bedrock

D100 (mm) Bedrock

silt/Clay (%) 11

sand (%) 9

Gravel (%) 23

Cobble (%) 15

Roulder (%) 3

Redrock (%) 39

Total Particles = 100.



RIVERMORPH PARTICLE SUMMARY

River Name: Marsh Run

Reach Name: Reach 2 (Team 2)

Sample Name: Marsh Run Team 2 - Riffle (Protrusion) 0+34
Survey Date: 04/27/2017

Size (mm) TOT # ITEM % cuMm %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 1 0.97 .97
5.7 - 8.0 1 0.97 1.94
8.0 - 11.3 1 0.97 2.91
11.3 - 16.0 5 4,85 7.77
16.0 - 22.6 7 6.80 14.56
22.6 - 32.0 7 6.80 21.36
32 - 45 7 6.80 28.16
45 - 04 14 13.59 41.75
64 - 90 13 12.62 54.37
90 - 128 13 12.62 66.99
128 - 180 9 8.74 75.73
180 - 256 15 14.56 90.29
256 - 362 5 4.85 95.15
362 - 512 2 1.94 97.09
512 - 1024 3 2.91 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 24.59

D35 (mm) 54.56

D50 (mm) 81

D84 (mm) 223.17

D95 (mm) 358.73

D100 (mm) 1023.98

silt/Clay (%) 0

Ssand (%) 0

Gravel (%) 41.75

Cobble (%) 48.54

Boulder (%) 9.71

Bedrock (%) 0

Total Particles = 103.



Percent Finer

Marsh Run Team 2 - Riffle (Protrusion) 0+34
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RIVERMORPH PARTICLE SUMMARY

River Name:; Marsh Run

Reach Name: Reach 2 (Team 2)

Sample Name: Marsh Run Team 2 - Riffle (Protrusion) 1+44
Survey Date: 04/27/2017

Size (mm) TOT # ITEM % CuUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 3 2.63 2.63
4.0 - 5.7 4 3.51 6.14
5.7 - 8.0 -4 3.51 9.65
8.0 - 11.3 3 2.63 12.28
11.3 - 16.0 9 7.89 20.18
16.0 - 22.6 13 11.40 31.58
22.6 - 32.0 18 15.79 47 .37
32 - 45 15 13.16 60.53
45 - 64 14 12.28 72.81
64 - 90 14 12.28 85.09
90 - 128 9 7.89 92 .98
128 - 180 6 5.26 98.25
180 - 256 1 0.88 99.12
256 - 362 1 0.88 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 13.51

D35 (mm) 24.64

D50 (mm) 34.6

D84 (mm) 87.69

D95 (mm) 147.93

D100 (mm) 361.99

silt/Clay (%) 0

sand (%) 0

Gravel (%) 72.81

Cobble (%) 26.31

Boulder (%) 0.88

Bedrock (%) 0

Total Particles = 114.



Percent Finer

Marsh Run Team 2 - Representative
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Percent Finer

Marsh Run Team 2 - Riffle (Protrusion) 1+44
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Percent Retained

Marsh Run Team 2 - Representative

40

0-0.0620.25-0.501.0-20 40-5780-11.316.0-22632-45 64-90 128 - 180256 - 362
0.125-02850-1.02.0-40 57-8.011.3-16.82.6-32.045-64 90 - 128 180 - 256 Bedrock

Particle Size (mm)





