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River Morphology and App!icafions " First Field Day
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River Morphology and Applications

Second Field Day
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River Morphology and Applications ’\ First Field Day

Worksheet A-1. Field Form for Level |l Stream Classification.

j Stream: S pewviens Cpoe b ‘
Basin: P.lemac Ooer  Drainage Area: acres A (o mi?
Location:
Twp. & Rge: \nloeinz nalen Coumby, ros  Sec. & Ot
Cross-Section Monuments (Lat. /Long ): Date: «|}58)
Observers: T oaeu ¥ c-\‘ Valley Type: =t~

Bankfull WIDTH (Wpks)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section.

Bankfull DEPTH (dpxs)

Mean DEPTH of the stream channel cross-section, at bankfull stage
elevation, in a riffle section (dy = A/ Wpk).

Bankfull X-Section AREA (Aks)

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

Width/Depth Ratio (Whir/ dpisf)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

Maximum DEPTH {dnax)
:) Maximum depth of the bankfull channel cross-section, or distance between

the bankfull stage and Thalweg elevations, in a riffle section.

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

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH
(W ipa / Wk ) (riffle section).

Channel Materials (Particle Size Index ) Dsp
The Dgp particle size index represents the mean diameter of channel
materials, as sampled from the channe! surface, between the bankfull
stage and Thalweg elevations. Qa'bb‘\ff

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 bankiull stage.

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 channel slope (VS / §). an ' 27

) Stream
Type

See Classification Key
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River Morphology and Applications First Field Day

Worksheet A-3. Morphological relations, including dimensionless ratios of river reach sites.

:/’D Stream: ‘DHAQ-VI'ANS Creeyv Location:
Date: 414 \ Valley Type: ,.I_L_ _____Stream Ty, ED Q l_%

Rlvete'vReach Summary Dat |

;1,61 ft__|Riffle Width ( kaf) 2410(0 f Riffle Area (Apg) 3% E’)‘I' ft2

s e ]
;Me an Riffle Depth (dyif)

|5 IMean Pool ol Depth (dyp) {9 750 IPooI Width (Wop) 325 24 T |Pool Area (Auo) |70 9)7 i ]’

) Mean Pool D Depth/Mean Ao/ . . E Woiio/ o lAbkfp ‘

| 2 [xite oo (a7 P R wiah ||y [PotaveeRite s | 299 |

5 §|Max leﬂe Depth (dmmf) 159 Max Pool Depth (drap) E A ! |

.E »IMax Pool Depth/Mean Rn‘ﬂe Depthi 2.4 ZIPomt Bar Slope P— _|ftlft |InnerBerm Width (W ib) ]4— iﬁ _-|‘ covesdee

| &l (dp) _ -,"1 7 ft mer Berm W]dtthepth Ratlo ’&?‘-’;c : % deéret

Eﬁé __ e

U : A F | = o yo
:cfs Dralnage Area Dlo Imi | 223V STV

Qﬂ\/\v\ea

Tt |Pool i_ength/Rufﬂe W:dth
ift |Pool to Pool Spacmg!Rﬁﬂe Wldth !-? %@ — :
Eft Riffle Lengtth|fer Wldth

|S|nu03|ty (SLNL)

Low Bank Height  start Max Riffle start | Z.,(F4tt Bank-Height Ratio (BHR)  start]
(LBH) end!i3; {LBH/Max Riffle Depth) end

ols |Facetsiop < limensionless Slope Ratios == ‘Mean M ‘
‘S Riffle Slope {Srir) .,f»L L.oo4i ._egt-\ ifift | Riffle Sk)gpe!Average Water Surface Slope (Sar/ S) {1 | 2,,‘.%5,1 -’53
D- Slope (Smn) “rep LORRLOL ;vn-} ift/ft |@§él&pe]Average Water Surface Slope (San/ S) AT 23
2 [Pool Sope (Ss) Lois] o] 07 [ Pool Slope/Average Water Surface Slope (Sp/ S) LAA 1 2%.5T]
c H 1 = [] 1 i
2 Glide Slope (Sg) - Glide SIopeIAverage Water Surface Slope (Sg/8) | —1— +

Max Rn‘fle Depth (dmaxnf) j i e 374

Max Run Depth (cmaxrun) Po—1 —-; - it |Max Run Deptthean Riffle Depth (dmaxrun / o) , —f -1 F

ce ke

Aot

] Max Pool Depth (dmap) 3.47{%1|% \og‘,ft | Max Pool Deptthean Riffle Depth (dmaxp/ doke) A\ (g it ‘-‘76;*&3%7%
Max Glide Depth (Gmaxg) | — 1 — | — | Max Glide Deptthean leﬂe Depth (dmaxgl dbkf) — | — |-

= 1% Gravel
!% Cobble

) I% Boulder

; % Bedrock_

Mm max, mean depths are ave. mid-point values except pools: Taken at deepest part of pool < Acuve bed of a riffle:
Compusne sample of riffles and pools within the designated reach. Herght of roughness feature above bed

A6 Copyright © 2009 Wildland Hydrology




River Morphology and Applications

First Field Day

__SURVEY DATA —> CROSS - SECTION . 1
SITE: Supemans. Ceeev Date: A
Location: R5fMe % @ olNewn ! Yo A
Party / Notes: A‘,\;q e Alex HUCY | i

Distance, Height of

Pomt or Back-Sight| [nstrument | Fore-Sight

STATION Elevation] | |
[tem e
11 -1.0 97.27
2| -1 93.62 /7\0«_-39 Brﬁo\\c— -
3l s~ LN C?S;oo nl.._'g% P ‘
41 4o I 47| £ i Breal
5| 2.0 %363 frm\ ok ASloce
6| =0 ) QZS? gy ]
7| 9.0 %20 Chaiace.)
O B R A 10%7 C\Monpel
9| \0.0 S ys, Chomae
0] w.o OH,QQ i
M| (-0 N AT | crvnned
12| 3.0 0“35 Lsonne | a
1B Wo . _:":-::. QZ‘OQ Clanpnel |
4 1=0 \ T G/er O\ e
15| \ig-0 / 1Mo 925 Trotrudna, Boddo- Xl
18] .2 / IS qz“Z"I C Napane.\
7| g0 A 9n 92,8 | e
8] o0 o\ 731 [9293 | Toe o} Slowe
19| 20 -0 117201927 | lpee. Rireates
20| o : / 1 Tle OIthO %Lm\ae Hoep
21| a3 o 676 937 “olope. Reeal
A N Gog A39YSepe. Brenle
5| as.0 . Mens 9415 ey e
24| 21.0 Vo 94 .2° e Fcesk—
2| 2.0 1T 95T Sy 0;76 Boren\e—
%| 230 | | :":"Ef \ﬂ“'\ﬁ 4524 6\9\9{, oreok—
27| 2l o T '-‘f\.\Lq CTng4 Q% i
28| 210 1 2.92(90./2 6(&178_/ :
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River Morphology and Applications

First Field Day

_SURVEY DATA

—> CROSS - SECTION .2

SITE: R:MWe s, coraminy

(B0

Dateq[;{g[ S

STATION

BS
ft

HI

FS

Elevation

e

ft

ft

ft

{COMMENTS, REMARKS |

[ NOTES

{%90(—‘—3

29

4

255

CT&)‘AS

30

e

| <A

ﬁ?f%’t

3

31

32

33

(Bred-

FL&!Q*\\ ‘s:xr‘l:s-ne F\Q\A’]\\:\ (=

(Twi-sEe )~

34

(5D E( @ B - =Y =

35

Sag- 25 =

Salp

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
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River Morphology and Applications First Field Day
SURVEY DATA = —> CROSS -SECTION . I
SITE: “uwaevpns Ceee Date: 4)ap)o%
Location: ool && € Slads vs q'-\ ()c; i 0t
Party / Notes: Tegen 42

Distance, Helght of

Point, or |Back-Sight | Instrument ST

STATION| BS | HI Elevation||
ltem it ft . ft Nl s
Ty o o6 ST
2, 10 A58 The of  EouldeS
3080 e USLE, Dhoge Bk on Bro\der]
TP N P e
5|1 Q% \ qd e Dl e
61\ ) 1RSI0 2s | Owawne\
7144 [ | oo |Q40> Bane & Belbier i Qs |
8 15 \ 5.8 | 0, T Cramvel i
9| : / S0 ™ | A0 Clgiaae
10| 1o \ (25 | ABAE Cupnnel
1| 20 . ‘.)f -5 192 u Clgmael
12| &2 ( 1699 Q201 | £, 00 Max
13] 24 N\ 65 3285 Chyver
1] oM ) L A5 Clgaame\
15| N : 5 1261 Clouaned
18| 365 \ 92.294 | C \MOoane
17| B2 ) q2.%37] Chonavie\
18] 2 e 297 Clupeant!
9] 35 o\ 2.8 Chenvie )
0| 3 -/ Gy )| Edee of Gloker on Fachewdi B0 e
21| 24 . \ - oo Clhonne
2| 2.5 ) SAD | M8y e
23] %y | ( Hao A\ Snoe Brea on Focke
4| NS | \ -y =0 550 Tot__of Dpyo-e
ST i daz o588 T af \_L.W\
%] 2.0 1350 [qudn Bre
27| 4p 0 N\ Loa 08718 Aloee Btk
28 30.0 L p.wz A0.3F *T”o-c,\s[_ e

o \
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River Morphology and Applications First Field Day
 SURVEY DATA —————=> CROSS - SECTION 2

» SITE! R0\ x5 @ Shaddon A4 S— Date: o |,
STATION| BS | HI | FS |Elevation [yops [COMMENTS, REMARKS)
ﬁ ] ! i

ltem ft
29| =0\ lD@ e >389, =
N 52 8 | 6.00 lo0.0]_\epe.
3] ) N =020 iena0 oee
2| 8y 0. F1| 1p0 F Lgnk Toany— Frin The |of N e
34
35
36
37
38
39
40
) 41
) £
43
44
45
46
47
48
49
50
51
52
53
54
55

56
— 57

) 58

59

PB QOF &
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River Morphology and Applications

First Field Day

 SURVEY DATA

LONGITUDINAL PROFILIE 1.

SITE: sHMZWch B?.m\sc\,—\

Date: 4{2% /0%

Location:

Party / Notes: || cazmiz []ﬁﬂ§§ﬁ wiNHuC: -
V: Water Surface

Helght of| Thalweg

éankfgu

Distance, | Back-

Point, or

STATION

Instru-

Fore
ment

Fore

Elevation| . --'. Elevatton

Elevation

ft

TRIFF

&+ o0

B4 YU

D20 luf05éDl

At

Or 30

il

%iﬁfi.(ﬁ+q

FAPF

W (o INO ;LN =

5%

D% 10i6Y

e

10 [RAFF

5D

12 |G

(307

~|Iba”

O{/% - _.3.:’ ?%g 0167

13

14T TUFF

151 ALY 0o 39|% 4% | [0S

103/9

kb

i

?}?ft;. :

18 1T TN

100.641 éH&

19

N

20 BT AAL

1044

o+ 9987

21

142

7. 405 =4

22

BISHEF

10258

L

23 100.73

o+o2

470 o3 |44

oo

o481

B 5A|

26| P

27

T low2 %5155 |99

St

o+
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River Morphology and Applications

First Field Day

post-

;;sggi@ggpgr&;;@;;;fiT;

S LONGITUDINAL PROFILE 2

SITE:

Location:

_ Party / Notes:

Distance,
Point, or

STATION

Back-
Sight

Height of

Thal

weg =

Low Bank HI

Instru-
ment

~ | Elevation|

Fore-.

Sight |[Fevation|
. | FS | Elev. |-

ft

R ft |

28

TGUDE

29

w0

30

TRATH

31

[+077

32

TUFF

33

[+77]

b ¥

.5

34

515 4

T/’F_’z

281)j0217

35

[+

7’%7

T2z

IS

36

PSS

2l

7y

522|007y

37

J+%<0

[ G2

38

T POCL

Ry

39

449

40

740%

 [297%41

41

CTE- P

(o

a7z

42

241

359 1= -

43

T RIF

44

2420

Eor==

45

TPooL

46

24

47

M FooLl

9¥.24.57

48

D439

34497

7.0

LY

49

£ P

e

50

2449

Lo |

51

O 4

“;‘L}L

93.50| 4 7%

52

[+2%

53

Z 5{9103

54
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RepraSen)fq‘j'ave, Pd;“o. Csbj

Yg;‘fi

Site: Sharmans (reek Date: ¥/28 / 0? ' RIFFLE (%) B pooL () i
L.ocation: HUCL_E__E _]mﬁ;i__t.;mimm' 2 _IReach: Y Reach: 4 Reach:
Party: Dot Corrnt for Date: ¥/ 25/ o9 Date: \t/ 28/ 09 Date: ¥/ 28/ 69
-~ RIFFLE ; POOL ! COMP.
Inches PARTICLE | Millimeters 1 ' 2 : 3 TOT# |ITEM %% CUMi| TOT # |ITEM %1% CUM|| TOT # |ITEM %% CUM
Silt/ Clay < 062 : :
VeryFine | .062-.125 §
Fine 125-.25
Medium 25- 50 '
Coarse 50-1.0 ! P2 E; | V0 Ty 2 Pleslee 12 13 |2
04-08 | VeryCoarse 10-2 ;
08-.16 | VeryFine 2-4
16-.22 Fine 4-57 E E
22-31 Fine 57-8 2 R P2 2 22 (33 ¢ |o |z |2 2 | S
31- 44 Medium 8- 11.3 3 ;0 P33 3 123 Jge 1 O |0 |20 |3 123 g
A4- .63 Medium 113-16 / ' ! ) o st |ien 20 {2 12 1o
63-.89 Coarse 16- 226 / , 0 P 1ot |gér o | o (20 01 ]
89-13 Coarse 226-32 2 / i3 2 |22 |1 Vo lwokh |vo |2 3 r's
13-18 | VeryCoarse 32-45 5 : e, ) S 5d |16l 0o lo |wo |5 15 |17
18-25 | VeryCoarse 45-64 + ! Pg F 118 |2 1 197 |50 § g 2%
25-35 Small 64-90 i} | ! b2 1V 2.2 26 61 1 oz €6 2 112 |39
35-50 Small 90- 128 5 L6 RS S 154 (922 0 [ © Lo YR EL 4
50-7.4 Large 128180 9 P i (D g o |s2.2] | lto7, |*o Lo |10 |s¥
7.1-10.1 Large 180 - 256 i : o P 1 12.2 6% ¢ © o Fo t e s
10.1-14.3 Small 256 - 362 i P2 (3 1 2.2 |74 2 |zo7 |90 173 113 [#8
14.3-20 Sl 362- 512 ¢ P E {6 F |gnz| | 1204 lico § 2 | F |45
20-40 Medium 512- 1024 /] & Pt W 2.2 735,58 o | © oo T 1 [
40-80  |Large-Vry Large| 1024 - 2048 v : o ¥ Y ¢ ¢ too.ef QO | © (/o0 Y ¢ |00
Bedrook > 3 :
Stream Type: HVaHe;{ Type: TOTAL-%1 90 |/¢t0.0|lea.0 i )0 100

suono2ijddy pup Abojoydiop Jany

Ao pjar 15114



River Morphology and Applications

First Field Day
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Site: Sharman's Creek

Date: H’/JE/O‘) [@é RIFFLE (1)

COMPOSITE (3)"

Location: Huc bl b o b Reach: W Reach: Y Reach; Y
Party: Dot Cowunt for Date: ¥/28/ 0% Date: ¥/28/09 |Date: ¥/28/09
- RIFFLE : POOL ! COMP.
Inches PARTICLE | Millimeters __ ] : 2 : 3 TOT # |ITEM %1% CUME TOT # |ITEM % % CUM || TOT # |{TEM %| % CUM
Sitt/ Clay <082 S/C | : :
VeryFine | .082-.125 ' ! | )
Fine 425- 25 ! ! ]2
Medium 25 - 50 ! ! / 3
Coarse 50-1.0 "i/ é f ‘i’ Lr ?‘
04-.08 Very Coarse 10-2 E é F
08-.16 | Very Fine 2.4 : T
16-.22 Fine 4-57 : ¥
22- .31 Fine 57-8 E E ?
31-.44 Medium 8-113 2 : E f |3 10
44- 63 Medim | 1.3-16 ' § L I
63 -.89 Coarse 16-226 E) S 5 b
89-13 Coarse 226-32 I P i |16 |32
1.3-18 Very Coarse 32-45 7 E i + # 319
1825 | VeryCoarse |  45.54 10 10 | 10 ud
25-35 Small 64-90 £ ! 4 6 | £5
3550 Small 90 128 ¥ i Yy | v |59
50-7.1 Large 128 - 180 9 E 9 9 143
7.1-10.1 Large 180 - 256 10 : : 10 |10 | F4
10.1- 143 Small 256 - 362 5 : S |5 143
14,3-20 Smali 362-512 ? 3 F 10
20-40 Medium 512 - 1024 8 : : ] g 73
40-80  |Large-Vry Large| 1024 - 2048 z : i 2 L 100
Bedrock BUIE : :
Stream Type: | Valley Type: TOTAL-»]100 | 100 /o0
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River Morphology and Applications First Field Day
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RiverMorphology&ndApprcations , )MW K:” BEw / ??-Fuu - 43-{9%?"!. 05 ~_ L8| First Field Day

Worksheet A-2. Computatlons of velocity and discharge using various methods.
‘ [_Bankfull VELOCITY / DISCHARGE Estimates

~ 5 H&ﬁMM C'R’ _______:Locatlo:n: | -I com 4
[F’a"e I‘/ .??.—.a?_st'f??"‘i'- Type] rj",__h,’, 2| Valley Type: l 4

{Bbservers HUC __|___ ;_|__ —_
INPUT?VAR[ABLES St hhhhh

T L

) WettedﬁPE‘RIMETER
s V~..v2...n dhkf + kaf‘..,

o — N CARA - | . e
| [ /e et
0,65
- Hydraullc RADIU% I Opy
LLODE ‘.\w{sﬁ%f%.fez:agw,.u.:.A. ol BRUNE | gyprtis
Relative Roughness g 3‘4 I
A (ftlsec )§ R (ft) / Daa (ft) | AR ]
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o2 Roughness Coefficient: u = 1.4865* R2’3*S1’21n

b) Manning’s 'n' from Jarrett (USGS ): n=0.395%R16 n =[]0 %]

Note: This equation Is for applications involving steep, step-pool, high Boundary -
roughness, cobble. and boulder-domlnated siream systems; Le., for stream types -
{ A1,A2,A3,B1, B2, B3, C2and E3.

?af 2. Roughness Coefficient: - -—u= 1.4865* R2/3+g1/2/p

c) Manning's 'n’ from Stream Type n =

ptions’ fbr‘ij’éi'ngi‘ftﬁe. Dia te'rmff'in':.the' i"el tiver'roughness e ati_&iif(RiDBE},‘QﬁhénfUéing estima |6ﬁ‘iﬁefh6d A
4, For sand-bed channels: Measure the "protrusion hmght"(hsd) of sand dunes above channel bed elevations.
Substitute an average sand dune protrusion height (hgq in ft) for the Das term in estimation method 1. :

Option

o For boulder-dominated channels: Measure several "protrusion heights" (h,.) of boulders above channel bed

Option elevations. Substitute an ave. boulder protrusion height (hyo in f) for the Dgq term in estimation method 1.

For bedrock-dominated channels: Measure several "protrusion heights” (hy.} of rock separations/stepsfjoints/
= |Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock protru510n height (b in feet) for
£ the Dg4 term in estimation method 1.
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River Morphology and Applications A : : Second Field Day
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