First Field Day Instructions & Forms

River Morphology & Applications
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River Morphology & Applications First Field Day Instructions & Forms

Worksheet B-1. Field Form for Level Il Stream Classification (First Field Day).

Stream: C wampian'S BRANCH

Basin: Drainage Area: acres 4. b mi
Location: Reacyy 2

Twp.&Rge: Sec.&Qtr.:

Cross-Section Monuments (Lat./Long.): Date:
Observers: Landscape Type: (—(c-\J5

Bankfull Width (W)

The surface width of the stream at bankfull stage elevation, in a riffle section.

29 5

Bankfull Mean Depth (d,)

Mean depth of the stream channel cross-section, at bankfull stage elevation, in a riffle " ; (;/2_,.
section (duw = Aokt / Wi). ft

Bankfull Cross-Sectional Area (Ayys)
Area of the stream channel cross-section, at bankfull stage elevation, in a riffle section. '%c'é %\
i e

Width/Depth Ratio (W / dyx) .25

Bankfull Width divided by Bankfull Mean Depth , in a riffle section. ft/ft

Bankfull Maximum Depth (dax)
Maximum depth of the bankfull channel cross-section, or distance between the bankfull '/7
stage and Thalweg elevations, in a riffle section.

ft

Flood-Prone Area Width (Wg,,) g

Width of the channel at an elevation that is twice the Bankfull Maximum Depth , measured U\ ‘\G, H‘ \1‘-
perpendicular to the fall line of the valley in a riffle section. ft

Entrenchment Ratio (ER) ik
The Flood-Prone Area Width divided by Bankfull Width (W o,/ W), in a riffle section. i 5—%
T |fut

Channel Materials (Particle Size Index D 5)

The D 5, particle size index represents the median or dominant diameter of channel {—;-:1_ LO:\'
materials, as sampled proportionately from the channel surface between the bankfull stage| “= '+

and Thalweg elevations. mm

Average Water Surface Slope (S)

The elevation difference of water surface measurements over the stream length between 7
two similar bed features (e.g., start of riffle to start of last riffle) for several riffle-pool or ,3 O'a-:,
step—pool sequences, representing channel gradient. ft/ft

Channel Sinuosity (k)

An index of channel pattern determined from stream length divided by valley length (SL / \ i
VL), or from valley slope divided by average water surface slope (S, / S). =

ft/ft

Stream 2\ /) See Classification Key
Type - (Figure B-2)

B12 Copyright © 2017 Wildland Hydrology
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First Field Day Instructions & Forms

Worksheet B-2. Computatlons of veIoc:ty and dlscharge using various m'ethodsr(F.'rst Ffeld Day)

Bankfull VELOCITY & DISCHARGE Est;mates;.

| Stream: | 5\ harrnan s Spned

Location.l D i

Date: l” 5'2 g‘ 3‘;9 | Stream Type: 1

| HUC:

| Observers:

[Bankfull Riffie Cross-Sectional]| ] A | VU | RN
i Aea ; é/}/ / ol | Bankfull Riffle Mean Depth %QS 2 ()
: w : Wetted Perimeter w
: Bankfull Riffle Width [ oy R P
. . . , Dgs || Des Particle Size in Feet D,
l D4 Particle Size at Riffle ‘ 5 ¥ g (o) -l D gy (mm) / 304.8 ()
? Soxt | Hydraulic Radius R
L _ Dankiul Stope 0038w A/ Wo ()
s . g “Relative Roughness R/Dgy
l’ | Gravitational Acceleration l 32.2 (wsed) [‘ 2 (ﬁ) / Ds4 () (U
Dramage Aren 3 é DA II " Shear Velocity

" U = (gRS)"

"'ESTIMATION METHODS""

|| Banktui vELoctTY|

|1 Ffictky Relative
| Factor " poughness

j=[283+566*Log{R/Dg }]u*

ft / sec

2. Roughness Coefficient: a) Manning's n from Friction Factor/Relative

Note: This equalion is applicable to steep, step/pool, high boundary
roughness, cobble-and boulder-dominated stream systems; i.e., for

= | O

3. Other Methods (Hey, Darcy-Weisbach, Chezy C, efc.)

: 4 ft / sec i) cfs

| Roughness (Figs. B-34, B-35) _ 4. 15 H.23

2 Roughness Coeff:cnent P " ‘

j b} Manning's n from Stream Type (Fig. B-36) =1, 5 3 /sec E 5297. S’L}f cts

| 2. Roughness Coefficient: gz 149 R g/ o oy - ;
¢) Manning's n from Jarrett (USGS): n = 0.39*8 %% +n-078 . 44 S€ec : 42“5) ER cls

E | £ / //i“ ft/ sec 1 ( cfs
3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) /m ft/sec || aiin cfs
1l WA | /A
4. Continuity Equations:  a)USGS GageData  d =Q/A - b~
:| Return Period for Bankfull @ Q= year /}\ q / ft/ sec j *‘ ;f) cfs
4, Continuity Equations:  b) Regional Curves G =Q/A ;\/,/[ ft/ sec i‘j;fﬁ. cfs

: _Protrus:on Hesght Opttons for the DM Term in the Re!atwe Roughness ReEa’uon (RIDM) Est:mat:on Method 1

Option 1.

For sand-bed channels: Measure 100 "protrusion heights" of sand dunes from the downstream side of feature to the top of
fealure. Substitute the Dy, sand dune protrusion height in ft for the Dy, term in method 1.

Option 2.

For boulder-dominated channels: Measure 100 "protrusion heights” of bouiders on the sides from the bed elevaticn to the top
of the rock on that side. Substitute the Dy, boulder protrusion height in ft for the Dy, term in method 1.

Option 3.

For bedrock-dominated channels: Measure 100 "protrusion heights™ of rock separations, steps, joints or uplifted surfaces
above channel bed elevation. Substitule the Dy, bedrock protrusion height in ft for the Dg. term in method 1.

Option 4.

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

iog on upstream side if embedded. Substitute the Dy, protrusion height in ft for the Dg, term in method 1.

Copyright © 2017 Wildland Hydrology
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River Morphology & Applications

Second Field Day Instructions & Forms

Worksheet B-3a. Morphological relations, including dimensionless ratios (Second Field Day).

*Riffle-Pool system (i.e., C, E, F stream types) bed features include riffles, runs, pools, and glides.
**Step-Pool system (i.e., A, B, G stream types) bed features include riffles, rapids, chutes, pools, and steps (note: include rapids and chutes in riffle category).
***Convergence-Divergence system (i.e., D stream types) bed features include riffles and pools; cross-sections taken at riffles for classification purposes.

Copyright © 2017 Wildland Hydrology

SveamSharman's Braach, - Reach 3 oo Beah 7
Observers: —7 @ 3 Date: aﬁr/,‘zi /.26/7Landscape Type: C-CO —~{{ § Stream Type: g & /)
[ River Reach Dimension Summary Data.....1 ] %
— __Riffle Dimensions* ** *** Mean Min. Max. Riffle Dimensions & Dimensionless Ratios™** Mean Min. Max.
. [Riffle Width (We) i29.4 17293 | 294 it |[Riffle Cross-Sectional Area (Ay) (ft) Yp.2130753 2|
:. [Riffle Mean Depth (dy) 1581132 i].85 it [Riffle Width/Depth Ratio (Wi / ds) 122212221223 |
% ||Riffle Maximum Depth (da) 12,531253 1253 it [Riffle Max Depth to Riffle Mean Depth (o / de) |/ @21/ 921
c L pa i
-é IWidth of Flood-Prone Area (Wy,,) 552/2 5‘/6,5;-6],9‘ Eﬁ IEntrenchment Ratio (Wiga / Wok) ;ﬁ 35’5 /5'35 2. // I
& [|Riffle Inner Berm Width (W,,) 6.8 1113 122@ it [Riffle Inner Berm Width to Riffle Width (Wa | We) i, 5710, 38 10, 76 |
3 IRifﬂe Inner Berm Depth (d) é 03? io,gé Eolfz Eﬂ |Rif‘fle Inner Berm Depth to Mean Depth (d;, / dy) Eo.o/ §0,o/ 50:0/ |
!::5 [Riffle Inner Berm Area (Ay) 3&61 | L,onggo i |Riff|e Inner Berm Area to Riffle Area (A / Ayy) E();/;i d./0 gﬂ.-?lf |
| J|Riffte inner Berm W/d Ratio Wiy /dv) 14,0,613/.3 {93.8] | ; | |
______Pool Dimensions* **' *** Mean Min. Max. Pool Dimensions & Dimensionless Ratios™** Mean Min. Max.
[Poo! Width (W) 79 ; 319 550.0 §ft |PO0I Width to Riffle Width (W, / W) ; A .ygg L/9 ; L 70
f_ [Poos Mean Depth (dy,) 11,531 1,221,849 it IPnol Mean Depth to Riffle Mean Depth (dyq, / due) 1/, /4 i 92 /98 |
+ |[Pool Cross-Sectional Area (Agy,) | f i ift |Pool Area to Riffle Area (Auy / Auki) ! 1,521
0 P i 1 0‘ 1 -/ 1 P 1 i i f‘
c 1 1 1 1 . 1 1 [}
% [Poo! Maximum Depth (dyam) 1344 13.5)! 381 ift  [Pool Max Depth to Riffle Mean Depth (dnaw / do) 12, ?7%2“ 12.89 I
g [Pool Inner Berm Width (W) 1269 {233 285 |ft |Pool Inner Berm Width to Pool Width (W, / We)) 10,98 10,72 10,92 |
& ||Pool Inner Berm Depth (d,,) i0-B1 {033 | 0688 ift |Pool Inner Berm Depth to Pool Depth (dpp / duip) | i |
= P 1 |0}3 1 0 1 P P, é/ i 5 i l‘
ag.' |F‘oo) Inner Berm Area (Ay,) iﬂO 304 2.9 iff IPooI Inner Berm Area to Pool Area (Ay, / Aup) 10,5310.5210,5%
L [Poin: Bar Slope (S,,) t / | / 1 ifuit|Pool Inner Berm Width/Depth Ratio (Wi, / disp) 131 98 | &. 3§ 3249b |
A Run Dimensions* Mean Min. Max. Run Dimensionless Ratios™** Mean Min. Max.
% [Run Width (W) ‘ o oA - /éft [Run Width to Riffle Width (W, / Wo) 5 : T ]
-§ |Run Mean Depth (dy,) i ’/ i /'5 / ift IRun Mean Depth to Riffle Mean Depth (dyy, / pxi) E/ i //’ ] / |
E |Run Cross-Sectional Area (Auy) ii/i / i /‘ ;ﬂ ]Run Area to Riffle Area (Agy / Aui) E./’ i / i/ |
2 |Run Maximum Depth (dpax) i / i / i / ift IRun Max Depth to Riffle Mean Depth (dmax / dox) E / i / i /
& [[Run Width/Depth Ratio W/ do) | /| /7 | it | I 7
el Glide Dimensions* Mean Min. Max. Glide Dimensions & Dimensionless Ratios*™** Mean Min. Max.
Glide Width (W) it |Glide Width to Riffle Width (Wi / W) (el Il |
. ||Glide Mean Depth (d;) i / 1 / 1 / It [clideMean Depth to Riffle Mean Depth (dsis /de) | / 1/ 1 / |
w — — r—
é [Glide Cross-Sectional Area (Ayq) § : ] j /1 / it |Glide Area to Riffle Area (Ayq / Au) 74 // g / |
£ |[Glide Maximum Depth (dasq) i /1 / | / i [clideMaxDepth toRifile Mean Depth (dmas /du) | / | / 1 / |
-CE; [ Glide Width/Depth Ratio (Wyq / dug) i 1 / i/ ifft|Glide Inner Berm Width/Depth Ratio (Wiyy/ dig) AL ] |
ﬁ [Glide Inner Berm Width (W) ' / 1/ 1/ it [GlideInner Berm Width to Glide Width (WaWos) | / | / | / |
©|[Gice inner Berm Depth (d,,) | / 1/ 1 / it [SidennerBerm Depth to Glide Depth (dy / dis) S8 |
[Glide Inner Berm Area (Ay,) { / 1 / 1 / i [Glidelnner Berm Area to Glide Area (Avg / Aneg) | / | / | |
? Step Dimensions** ¢ Mean Min. : Max. Step Dimensionless Ratios**** ! Mean Min. Max.
[ [Step Width (W) 277124 Zi 30,7 ift |Step Width to Riffle Width (W s / W) 0,641 004 /.04 [
[=]
'g |S!ep Mean Depth (dyye) i).5/ E/ gy 1458 it ]Step Mean Depth to Riffle Mean Depth (dus/ do) 14/ 2 1/ A L ! .20 |
E IS:ep Cross-Sectional Area (Ayys) 590,7 12001420 it |Siep Area to Riffle Area (Aus / Aur) Voli/asll /QJ
a = - - . - - -
a [Step Maximum Depth (das) 1204 1 2.4 1345 i1t _|Step Max Depth to Riffle Mean Depth (dmas/ doe) 12 3 21 20,21 2 éA
i [Step Width/Depth Ratio (Was/ dugs)  1/8. B 1 /5. CiZ7 9 i | i /=’ | /___“ l
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River Morphology & Applications

First Field Day Instructions & Forms

Worksheet B-3b. Morphofoglcal reEatlons including dimensionless ratios (FlrstFleld Day).

Lecation:

H'sec |Estimation Method

icfs lDrainage Area

"”}

Linear Wavelength (1)

Linear Wavelength to Riffle Width (3. / W)

|

IStream Meander tength {L,) |

Stream Meander Length Ratio (L, / W)

IRadlus of Curvature (RC)

Radius of Curvature to Riffle Width {R,/ W)

[Belt Width (Woy)

Meander Width Ratio {Wy./ W)

[Arc Length (Lay

|Arc Length to Riffie Widih (L, / Wyl

Channel Pattern

|R|fﬂe Lengih i)

|Rifﬂé Length to Riffle Width (L,/ W)

[Indrwduai Poo! i_ength (i_,,)

ft
ft

e e ft |Indwydual Paoo! Lenglh to leﬂe Width (L I W)
f

‘ﬁ:«@ 3’“? % T%{}

[E.;HPOO i-te-Pool Spacing (P,) IPooI -t0-| Pool Spacing to lefle Wldth (P FWog
'IValIey Slope (3,,) e " ft!fl ]Average Wa\er Surface SEope (S) ,{ 3“’;;} @f/}fb’fk ISEHUOSIW (Smf S}

T ~
' 1S

o ¥ 3
' e e
1} H
1 '
i \

Stream Lenglh (SL) P ]Vaney Length (VL) |sinuosity (SL / VL)

[ Low Bank Heignt starti, i it
(LBH) end LEEH

1 R|ffle SIope {Su)

s e

Bank-Height Ratio (BHR)

Bankfull Max Depth  Startiy, start] -

(denae)

end

Riffle Siope to Average Water Surface Slope {Su ! S}

T "g L[ Run Slope (5,,.) !Run Slope to Average Water Surface Slope (S,,,/ 8)
‘:g”f*[Pooi Slope (5;) (Poo! Slope to Average Water Surface Slope (S,/S)
E [G!!de Slope ( _,) [Ghde Slope to Average Waler Surface Séope (8,79)
g ‘[‘Step Slope (S.__) . |Slep S!ope to Average Water Surface Slope (S./ %)

Max Riffle Depth {diae)

[#ax Run Depth (Do
{Max Pool Depth (doumso)
:|Max Gllde Dep;h I mu{,}

|Max Run Deplh to Mean Riffle Depth {J,0 / Guwi)

ft |Max Pool Depth to Mean Riffie Depth (dimarp £ Dokt

|Max Glide Deplh to Mean Riffle Dep%h (d...m.’ i)

Masx Slep Depth( ) |Max Slep Depth to Mean Riffle Deplh (dmml dm,)

% Silt/Clay
|% Sand

% Gravel
|9% Cobble
F/o Boulder

Channel Materiais

.I% Bedrock

* Mean, Min ., and Max. depihs are measured from Thalweg to banklud at mid-point of faature for rifftes, runs, and steps, the deepest part of pools, and at the lail-out of glides.

" Composite sampie of riffies and pools within the designatad reach,  Active bed of a riffie. Height of roughness leature above bed.

Copyright © 2017 Wildland Hydrology B15



River Morphalogy & Applications First Field Day Instructions & Forms

Worksheet B-4. Dimensionless ratios of the ten pool types (First Field Day).

Siream: Locaticn;

Observers: Stream Type: Landscape Type: Date:

Dimensional Values Dimensioniess Ratios

Lateral Scour Pool
(LSP)

Contraction Scour
Pool (CSP)

3. Step/Pool (SP)

4. Backwater Pool (BWP) !

5. Plunge Pool (PP}

Pocket Water Pool
T (PWP)

Lateral Protrusion
Pool {LPP)

Straight Dissipator
Pool (SDF)

Converging ; 4 e e e B R .
Confluence Pool (CCP) . e T e

Ty

10. Compound Pool (CP)

Bi1é6 Copyright © 2017 Wildtand Hydrology



River Morphology & Applications e P First Field Day instructions & Forms

SURVEY DATA

Obse"VefS- B N N U R O R S O
f ‘ Height 0f§ Thalweg Water Surface Bankfufl Low Bank HI }OTES[
[;Jztr?tn Coi ?3?5; Inmsém_ Fo&ht :Elevatlon g?gﬁz Elevaticn g?gr; Elevatlon g?grgt Elevationi%eg;fﬂe
STATION. BS  HI . FS Elev. | FS | Elev. FS  Elev.| FS | Elev. P
ft £ TR fl i £ i i Glide

wnnh

Toase

© W N ;AW N

i
[

B8O Copyright @ 2017 Wildland Hydrology



First Field Day Instructions & Forms

 LONGITUDINAL PROFILE 2,

River Morphology & Applications

S UR_VE Y DATA -

1Y
%

i %

r;)?m\'r..

Heightof ~ Thalweg  'Water Surface! Bankiull

Distance, | Back- Instru- Fore_ . _. ! Fore- . ‘ .Fore_” 4_ .
Point, or | Slght ment  gight Elevatlongms_i_gmmEievanon“_S_igm”EEevatlor_w_

STATION BS | HI  FS Elev, FS | Elev. | FS Ele
ft f ft it

Copyright © 2017 Wildland Hydrology B&1



River Morphology & Applications

SURVEY DATA
SITE:
~ STATION BS
ftern. ft ft
1 T

CROSS - SECTION. 3
Date L

2
3
4
5
6
7
8
9

10
11
12
13
14
17 |
e
19
2
25
26 ;
28
29
30
3

i

Copyright @ 2017 Wildland Hydrology B39



River Morphology & Applications

First Field Day instructions & Forms

SURVEY DATA
STATION. BS

i

il

v CROSS - SECTION 2

Item:

1

10
il
12

15

16

20
21

W m o~ ;1 B W

1351

22

Copyright © 2017 Wildland Hydrology B37
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River Morphology & Applications

First Field Day Instructions & Forms

Observers:

SURVEY DATA

CIROSS - SIECTION 1
Date:

. Distance,
- Point, or  Back-Sight: Instrument
STATION | |

ft

BS

fl

Height of :

HI

Fore-ééghf ;
FS Elevation

ft

_NOTES |

;

ftem:
-

S

- B

ft

e X
U ey |

I

Copyright © 2017 Wildland Hydrology
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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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First Field Day Instructions & Forms

River Morphology & Applications
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River Morphology & Applications

First Field Day Instructions & Forms

SITE: Lot
| Locatlon \S‘ /)mmm s 5,%,; . 4
Observers: Kanw 21/ ardines

SURVEY DATA

Huc:é_:

@’f %@SS - SECTION ]

Date; 7-24-/7

e

Distance,
Point, or  Back- Slght

BS

Height of
Instrumeni

Fore Si ght

FS
i

Elevation | | |

#t

:'?‘g’ ‘ / If

Copyright © 2017 Wildiand Hydrofogy
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River Morphology & Applications

First Field Day Instructions & Forms

SURVEY DATA
SITE: )

rﬁ s S‘;Lr"fo"?

STATION BS  HI

ltem. ___#

. !:,,:.':' JR
Sheacmag's f;’_ﬁr’"’fﬁfﬁ?

»{ ?:f( s »{(, e

CIROSS - SECTION &

Date: {7’/ 2 éwf’;

1

[{e] o0 | G (4] =S (%I
7
~5

-
L]
k3
<

(%) ] —_
S e,
3

NN e e a a a a
- O e L -~ O G

)
(]
R
1

W B

=~ W

2oy b
. ¥

NN
o
50
X

Lo [ R N
< WO Co ~
k 3

i

(S5
—
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River Morphiology & Applications

First Field Day Instructions & Forms

e

SURVEY DATA

_STATION

it o

SITE: \S}mrﬁ;&‘ﬁ'i /3’1’??/?5/:; »f}ﬁ"’“’
8BS

HI
i

= CIROSS - SECTTION 6

W’m’[w ’ﬁ*-%’l /65 !7/ Date: 7-&4-/%
FS  Elevation| yores  COMMENTS, REMARKS|
ft ft R T J

1

2
3 220
4 350
5 24
6 428
7 HYS
8 Y& 5
9 b
10 Y75
1 Y87
12 492
8| 454
4 5.4
19 52.5
16 3.,
7 =37

18 o

19 =%.0

20 553
21 555
2 570

23 5794
24 54,5
25 40 0

% (o8
26/ 8

28 H2. 5
29 55 »)

30 477

31 bb Y

YYD

L7
339
3.4
46!

610

)

670

686

A0
B3

§.25
517
£ 22
5564
8. 76
8 b
§.73

790

7,5/

7. 56
8,89

g4 20
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EAEN

L, 27
b, 7z

b
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b8 5
70, 3
FE.5
750
8.2
P
g/ 0
737
749 0
55,0
770

7, /0
6.9 7
b, 2
5,87
585
527
/29
/oo
2

/37

.85

7.0
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