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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA —> CROSS - SECTION I
SITE: (arsh Kun € grimes Date: “4/21/10
JownStr confiLocation: Reackh | froon abandoned bindae Yo qage.
eﬁl lﬁle Observers: Tearn | Ve e O
: Pant o |seccsun | nemmert eS| _[comenTs T ARES)
STATION BS HI FS |Elevation| o

ltem ft i ft ft fi .
1 440 | ﬁmjﬁ@y\ 3 marks on_gage., RP-4 |360.950
2 10 .40 0937 | + {iing RP- G
3 /0. 92 0-372 | center o-\FJ{;-—F{’rh'na RP-3 o
4 5.0 locetr d on irrmjce hedween 4 llodlf &(5_;
5 o R 5 58 neay Coad
6 2 .2
7 4 741
8| ¢ 8.0t Mox depth drainaﬁe,
9 (1 7.206 Top of dralngee,
10| 14 7.53 |
1 17 %.045
12| 44 R.24
13 ZA 3.58
MY 9.93 BANCFL
15| 23 748
8| 24,6 10,24 SWE RL
17| 26 10,1,
18| 729 0,6
19 3o 10,65
20| 32 10,25
21 34 19,84
22 gl(o 1.0
231 271 1113 X c\epﬁ-h
24| 39 5 10,23 Swe | RR_
25 L{] 3.5¢
8| Y425 5. 5% 'fop ot TCvyrace. c.’o]ﬁe_.
27| 45 5,30 T‘O,ra of Terrace.
28
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA — => CROSS-SECTION 2
SITE: Posl CQ 20 Date: /20 /)0
e SATION| BS | HI_| FS |Flovation | [NOTes (COMMENTS, REMARKS |
1 0 597 Slope of Fryuce
2 1.0 6.9 |
3 5 7.4
41 7 1.9
5 9 1.9
6 [0 {.27 -

7 I )13 Ban Kk ful
8 | /2 o 4.39

9 13.1 N 9.86

0| 6 10.25 SWE RL
"l /e /0.7

12] 435 12,95

13¢ 2o LA

14 21 .57

15| 22 7%

6] 24 1.4

17| 25 /.65

18] 271 .89

19 2¢ 12.0

20 3 101 % SWE RR
2| 32, 1.3 D oane slape
22| 32 76|

23| 2 5.5 Tep of ftrracé
24 ’

25

26

27

28

29

30

31
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River Morphology & Applications

Second Field Day Instructions & Forms

~ SURVEY DATA —> CROSS-SECTION 3
SITE: Run € 170 Date: 121/,
- STATION| BS | HI | FS |Elevation (
1 O B 5,19

9 7. S.38

3 5 5.73% Hrrace €4q¢€

R b. 9 ~

5 3 §.11

6 4.3 175" foc of bank Sloj>¢
7 9 2 /0.1 SWE _RL

8 Jo 10.35"

9 = 10.42.

10 )4 16.7%

"/ | o, 66

12 19 10.5¢

13{ 2o | 1053

14 12 10,52,

15 24 16.S0

18] 26 /. go

7] 2% 1o.4Y

18] 293 /0,65 SWE RE.

19| 3o 9.78

20| 2 9.

21| 322 q.26 R an lcful)

2| 335 3.9%

23| 35 1.2

24| 27 h.94

25| 4o 5.55 fop of teprpex

26

27

28

29

30

31
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA —> CROSS -SECTION 4
SITE:  &lice @ 127.0 Date:
e STATON| BS | HI_| Fs |Elevation | [oTes |COMMENTS, REMARKS |
1] 14 Hez
2 1 8o 4.s0
3 A Y.q Edee of < vvace,
4 9 744 ’

5 |0 8.3 Rankfu ]
6 I 928

7 /1. e, SwE R
8 13 9.8

9 /5 7-87

10 /7 9. ¥7

"l /9 /0.1

12 A 2.9

3] 23 1.93

4| IJ15.9 10,35 may ou,m%_
15 27 10.2-

6] 29,9 91,43 Swg RRr
17| 372.¢ 1 %00 toc ot S/OT;Du
18! 23 4, 1 §.27 Bank ful !
19| 32z 715"

20| 24 =

21| 4o 545

2| 4| 1528

23

24

25

26

27

28

29 g

30

3t
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River Morphology & Applications

Second Field Day Instructions & Forms

' SURVEY DATA — => CROSS-SECTION §
SITE: piffle € 1457 deam | | Date: /21 /16
o SATON| BS | M1 | FS |Elevatin ,
I e) 147 Orniand

2| 3 4. 7

3 | 5 .5 !

4] 1.5Y \

5 | 4 49 g’Aé.: of e ce .

6| (o lo.2 Slope of lopypte N o,
Tl 8.2 Fve of bamxgmf 7 $mﬁmﬁ&“¢
8 | /3.3 752 swe RL

9 | & 1982 Streom bl

0] /7 1 1.95 | !

"l /9 1790

12| 2 997

13| 23 4,97

14| 26 /0,07

157 28 la.00

6] 24¢ LI dugh mayt 17
17| 3 | /0.0¥%

18| 22 Jo. - N

19| 3¢ 1.€71 WSE RR.

20 25 S 9.23% efup( .

2 36 | &e Bankfy!f

22 3¥ 3.0 <lome of banle

%] 4o .14 L fleed puone sl
24| 42 1530 |

25| Uy 1 5. 24

26| Y, 4. 92 N/

27| ¥ % e top o€ derue

Wl 0.5 PN {ood provg add v
9| 24 %.95 Bankeull off XS

el %44 Boanlefu\l o ¢S

3
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River Morphology & Applications

Second Field Day Instructions & Forms

SURVEY DATA

SITE: Doo| @ 835

=> CROSS-SECTION 6

Date:

- STATION| BS HI FS Elevation ( REMARKSW
1 0 1 5061 fop of ‘LL"{L,LR-VLL - m'quL
2| y ey & T /

3 ,X}K] |t 225 @’ Japac 74;%: £3|’

4 » 11 B{/ 9. Jewg lrﬂ&( I~ MJ '/\‘\L
5| 3¢ s 1S e resal shpe

6 | g 17 s botwer dFI g0 |

7 20 .96 pao] b,

8

9

10 z9 [0.4) -;/o!m_ o+ /qu\%a/

1 Y 931 m‘l‘ers edse,

12| z1.5 | 9.2 sz-cr‘ﬁ;tc Mg’f‘z:

13| 322 1 855 uery sonll b e

4| sy L7 cid_ilop of bauk (AL
15| 3£ les J«p s'P /&L/ .ésw\}:

16 2 8 ‘ ¢4

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31
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River Morphology & Applications

Second field Day Instructions & Forms

- SURVEY DATA —> CROSS-SECTION 7
SITE:  Run @ S5 Aeam] - Date: y(z1/I%
oy SATON | BS | H1I | FS |Eevation L
1] o | 32} Y4.%]| 230 g1 00nd
2 s L -3-'33 N
3 4 g 3.70 f:dﬁe of ~tcrryg e
4 % 1 4.49¢ Slofes
5 G 5] 5.4y Js’@/’,rgz__,
6 }.5° b85S Stage s
7 8.9 7.25 WSE LL
8 | 19 R L Channa £ (el
9 | 12 | G '
0] 14 9. g0
"] /e | 873
12) /¢ 18 .63
13 20 ¥ o
14| 20 | 3.45
15| 2y |8.25”
16, 26 785 wse _RR
7] 27 | b2 Eom ¥ foe
18 294 547 > /\9}“?—1;—-
9] %o | 444 alope
20| 3% 2. 74 too Yervica  hear
21 ‘3'71 EX71”. 7‘0{0 Wau 2
2 /
23
24
25
26
27
28
29
30
3
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River Morphology & Applications

Second Field Day Instructions & Forms

Shep

Br
}L./

2y

A
‘L“ A\
(j’-‘k

D

é‘é’w M

e’

- SURVEY DATA = CROSS-SECTION 8§ 9 L
SITE: Date:

o STATION| BS | HI | FS |Elevatio L

1 O 5ol Wgb| 2.3 Bont- te 0

2 2 | 35FA Banil edge

3 G 1 7sa- WS 1% Fout hawnll

41 9 | %k O hed

5 \% 1 19% hed

5 | b ey ™

71 Qo0 %4 bed

8 45 o gal b ecl

9 29 ] 344 WS gy «—

0| 1p BREY " Corri—wme JpLLAC2T
1 2] | bya Yoe 5{@“2.@ 2ldf—
2] Y e Li,QL;{ Banle top

B3] By | 33 Bank tan

14 54 'SIﬁ Bont w0

5] 3L | £.5F Foa 5:’9,043

16 |

17 o

18 o m A'g { S e
19 — N ~ Y =

20 N\ _ |

" [ JY“ o :_%‘ 51 ! )

2 AT — Fou |
23 : \‘\—ﬂ //“\ / :fU\/ T
2

25 ]; 5 - ébj("ﬂ-&wﬂ-d'\ .
26

2z Al el

28

29

30

31
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River Morphology & Applications

e

-5

A

— /‘\\ L_ .

Second Field Day Instructions & Forms

“SURVEY DATA —————> LONGITUDINAL PROFILE 1
SITE: | Date:
Location:
| Observers:
| Heightof| Thalweg |Water Surface| Bankfull |Low Bank Hi|
[f)i‘ltsatstnﬁ %?;::t Inmset:1ut g?grﬁt Elevation ggﬁt Elévéiidn ggﬁt Elevation g?;ﬁt Elevat;on
STATION| BS | HI | Fs | Eiev. | FS | Eiev. | Fs | Bev. | F$ | Eion|
ft it ft ft ft ft ]k ft ft fl - f‘l'.
1 | Mt | 4o I :
2 |FRE 1097
T4
(;?épmi —_3 yooer 110, 33 - T [covercfe by
)
=S low Bkl g |0 ) U »ﬁm-p;:gh,.f_.ﬁ___ﬂ
6| .0 (0.%% MBS Plunge
1S 9. 5% | 6hde o
8 |1T,0 157 | urhe
9|a,.0 o’ng 04 S md rffle
10 44,0 .11 1] Y
150 oo 1ol A 40
2] 85,5 s 143l “?Dﬁiﬁ“f""
] (13| AR 110sY a4 ffrmmdf‘/
141125 LY .32 “‘ v
15| 1Y LIy a.4¢ Mld (AL
wabe 18120 10,0 | &lids
.58 g fa7| 13y 1004 Q1|  |%5% e
18| 13 103l 10,18 . TG ] \
19l 190 TEY 10,58 Bl ol
20| Qo m‘g_f ’O'g' ' ‘\&‘u(.rt,\ Saaurfuo
21| MY [L.2D 1023 _ ke
22/24/ .97 025 B
e (241245 uzg 1028 |92 .
| 25)2¢3 1239 inalcith
26277 .49 n’éipe
27[793 .1z | e (0,
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River Morphology & Applications Second Field Day Instructions & Forms

SITE: Date:
Location: |
‘ Observers;: HUC:|;

Heightof| Thalweg |Water Surface| Bankfull |Low Bank Hi
Distance, | Back- | Instru- | Fore- | Fore- I
Point, or | Sight | ment | gignt |Elevation) gjgyt - |Elevation Sight |Elevation| ‘gjgny [Elevation

STATION| BS | HIi | FS | Elev. | FS |'Elev. | FS | Elev. | FS | Elev.
. f ; R f R N R R/ | & .
39 (28|32 s @31 | |97 | B |GaeE Stavi
1y |201337 A ©37 | 223 SR N
27 |30]338 1.3t 037 | R R »
610 oy bak | 31]355 - lieqd 109 R R Top oF Step
34

0z 9’776 35

36
37
38
39

40

A1

42

43

44

45

46
47

tf7 5!@!’«{05:‘4«

48

49

50

51
52

53

54 o ' : |
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 Leack wde Pl

ll‘ll.llu.lllll.\
- A :
U,UMM - ped Lock Ded sz G0 pann, uquﬁ! ww&mmeﬁm} xs %\Q fidtle Wv“u:\ el Pocke
_ ah = €, ocle ' )
Pse v =125 Um@
Site: MIWSH & Q\:L @ A Me S = RIFFLE (1) POOL (2) B
Location: @&g | _A@&» \mue: oo B B B L L _llreach: Reach: Reach:
Observers: W\? ?rm\%,id_\. HnHm,H,mWUON Hﬁ.u%wmw .\. __WuumuH(HHv Date: Date: Date:
Inches PARTICLE | Millimeters ! i 3 C i ToT# |imTEM % |% cuMl| TOT # |ITEM %| % CUM | TOT# [ITEM % | % CUM
Sitt/ Clay <oz ST ﬂrz m
VeryFine | .062-.125 T B
Fine 125-25 | 1S| ,: m"__
Medium 25-.50 : D . w m
Coarse 50-1.0 D) q _ mz ml
04- .08 Very Coarse 1.0-2 ‘ *k HREAN :
08-16 | VeryFine 2-4
16-.22 Fine 4-57 _ : :
22. 31 Fine 57-8 ,‘ Gk ;
31 - 44 Medium B-113 [ M : i :
44-83 | Medum | i13-16  EAVELL m
£3-.89 Coarse 16-226 [ _m # i W
89-1.3 Coarse 206-32 KR4 ;
1.3-1.8 | VeryCoarse 32-45 .,
18-25 | VeryCoarse |  45-64 [G¥aH ] :
25-35 | . Smal 84-90_ ¥ L
35-50 Small 90-128 KBk P "
50-7.1 Lerge 128-180 |3 m : )
7.1-10.1 Large 180 - 256 b s : i
10.1-143 Small 256-362 & ;
143 .20 Small 362-512 |8
20 - 40 Medium 512-1024|& [ ;
40-80  |Large-Vry Large| 1024-2048 [R\ : ;
s B0t T
Stream Type: hm:o.mw,mmm Type: | TOTAL—»!|

AT
1
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Repeesentibive e

hW\C )\EAMU,\Q

(20 Mrr

g0

S

[+40 -

COMPOSITE (3):

Site: . RIFFLE (1) - PoOL (@
Location: Huc: (.o Reach: Reach: Reach:
QObservers: : NUON AU.OE.E\N for Date: Date: Date:
— RIFFLE | POOL | COMP.
Inches PARTICLE | Millimeters 1 H 2 : 3 TOT # |ITEM % |% CuM TOT # |ITEM % |% CUM{ TOT # |ITEM % | % CUM
Silt/ Clay <062 |'S/C ; u
Very Fine 062 -.125 m m
Fine 125- 25 S|
Medium 25 - 50 n i
Coarse 50-10__ | (D} [/
04- 08 Very Coarse 10-2 i :
08-.18 Very Fine 2-4. 27 i
16 -.22 Fine a-s7 (B | :
22- 31 Fine 57-8 Gl m
31-44 Medium 8-13 | M. ML
44 - 63 Medium 11.3-16 v ERK : :
63-89. | Coarse 16-226 51 B ]
89-1.3 Coarse 22.6-32 W ! § U i
13-18 Very Coarse 32-45 & o3 : \ E :
18-25 | VeryCoarse | _45.64  KASCS dﬁ;:ﬁ . "
25-35 Small 64-90 [3 o._.. A
35-50 Smal a0-128 218 AL
50-7.1 Large 128-180 | m il m
7.1-10.1 Large 180 - 256 b H
10.1-14.3 Small 256-362  f&F _
14.3-20 Smail 362-512 m
20-40 Medium 512- 1024 m
40-80  |Large-Viy Large| 1024 -2048 : i
| Bedrock _,mom_m_ i
Stream Type: Landscape Type: TOTAL—»
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ag

ﬂ/mw;,mmms.epu%.«m Nﬂ_h:p A\A?ma(& FmLu 2y § Red Coclk

>0
"Site: - . " RIFFLE (1) . pooL (2) JJEcomposiTE (3) 4
Location: ICOH_I_!_II_II_II_LI_II_I..I_II_I.F_II_LL_II Reach: Reach: Reach:
Observers: Dot Cowernt for Date: Date: Date:
Inches PARTICLE | Millimeters Wwﬂﬂﬁm “ HVONOF WOOWQHU- TOT# |ITEM %)% CUM TOT# |ITEM %|% CUM) TOT # |ITEM %! % CUM
St / Clay <.062 S/C :
VeryFine | .082-.125
Fine 125 - .25 S
Medium 25- 50 D _
Coarse 50-10 | D
04-08 | VeryCoarse | 10-2 | i
08-.16 Very Fine 2.4 [ m .
16-.22 Fine 4-57_ ks : )
2.3 | Fine 57-8 m ; T
31- .44 Medium B-113_ & o
A4 - 63 Medium | 11.3-16 )V X ' i . —
£3- 89 Coarse m |
| 89-13 | Coarse_ i m - |
13-18 | Very Coarse N . i
18-25 Very Coarse |.| ; m w
25-35 Small Hck i
35-50 |  Smal _ % m N
50-71 | lage | 128-180 [HL | Jo
7.1-104 Large 180 - 256 ] “ !
10.1-14.3 Small | 256-362 ﬂmn { I .
14.3-20 Small 362- 512 ,-_m. A : ) _
20-40 Medium 5121024 |4 D od “ ; I _
40-80  Large-ViyLarge| 1024-2048 [RuR[) : :
Bedrock BDRKTH.[ T I TR T TR R T
Stream Type: Landscape Type:' TOTAL—» , ZJ . ]
) ! )

%
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Worksheet B-5. Procedure to validate hydraulic relations using gage station data.

won

.

.

® N o v oA

9.

Obtain the drainage area associated with the gaging station.
Obtain the field-determined bankfull discharge at the gaging station (Figure B-43).

OUMm,:_ﬂ:.mﬁ Jm:ﬂc__ 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 49RY35%2)/ (use the bankfull mean velocity from Step 3).

nm_nc_mﬁmqm_m:<m8cm::mmmum\DA._,\_m_AmmE.m.%mﬁDmmmnos<m3mn_¢033::3%83,8 *mmﬁIEEC_FBQEM@mzaamm:am_u%
(dpks) are often used interchangeably when é_a”:\n_m_umr 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 B-34) (Example in Figure B-39).
14. Plot Manning’s ‘n’ by friction factor (Figure B-35) (Example in Figure B-40).
15. Plot Manning’s ‘n’ by stream type (Figure B-36) (Example in Figure B-41).

Gaging Station Name: [Tassh Run ae Gimes MDD Gaging Station Number: (0[4/ 7800

Drainage | Bankfull | Bankfuli mu_:mM“__ Bankfull | Bankfull >MM.ﬂMMMmq Dg4 Stream Manning's'r Relative Shear Friction
Area |Discharge| Width Depth Area | Velocity Slope Type Roughness | Velocity Factor
(mi2) | Qoielefs) | Wik | dbkf (fY) | Abkf (ft2) | Gpks {ft/s) S (Ft/ft) (mm}  (ft) R/Dgq (ft/ft) | u* (ft/s) a/u*
18.9 | 116 (2276|142 [33.9 | 242 | o.o0f |796l028t |[F1/5| Qozy | 525" (0417 | 8.2
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16
15 F u_Hu.mu +6.66 Log A xmhﬁ r@

a/u*
=
O
N
N
Y

X

@)
X
N
N
X
—)

10 AN ATEES
. \WM. oo/ Ix X

4 i) dle] i
m i .. ® X ”.m._
N ST o
@ Ay I

RESISTANCE (Friction) FACTOR

’ oD __ 7] Y

21 ; X Limerinos :39
; 4 ) Leopold, Wolman and
: Miller ﬁ_mmhv pg 160
0 H : N I @
5 1 2 3 45 10 20 8 40 mo 100

RELATIVE ROUGHNESS: R/Dgg
Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dg,)

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

Resistance factors, G/u* and 1/YT,-are shown as a E.:oao: of Relative Roughness;
i.e., a Ratio of Hydraulic Mean Depth ( d }, or Hydraulic Radius { R), to a bed-material
size index ( Dag ), as taken from field measurements (Leopold, Wolman and Miller, 1884).

" ¢ Refersnce Notas J
- 7| u*= Shearvelocty =f(gRS]  n = Manning's roughness coeficien 0 = Maan velodly flkac)
- T = Sheai slress ‘.ﬂxm A = Cross-sectionsdl area 5= Slpe
" $ 1§ - él\m g = Graviational scceferaion Q= Discharge (of)
™ d g BRs R = Hydeaulc radiua { araa/ wetled perimeler | a= 149 (R
z [ { aka. Hydrawlic Maan Depifi | n
]
D A% Grain diametar or particks siza at
£ v O the 84% parcenile index [ DataPoint | StreamType
]
o 1 ¥ = Speciis weighl of water, 624 b X k)
C n y [8] B3
m \ Su?a"ﬁ__mi..m:msns._:z A KR
£ 11 (&) cs
) A . P = Mass damlty of fid { I or shugat®) o Eenn | Pomen e ]
H 'R Mass denaiy of walar = 1.54 shige /17 [ smadstreams ) -/
© 10 o —
- " - ‘/i' B
. N
i B—— .
™ - 8 Y
c ™ S
E o ~ 1305,
© ~
2 I S PN Y BV -\ S I ISR I I RS I
oo I FESS I C™ ~y AVU N SR NN SN DURVANUR U W
: % o 3R Herl o 1
030 = - .l..-v.nrr.n
DR i Mty seb et b R v#a S RO IR RS IR I
N S T il e g
o 2 4 € 8 10 12 14 18 18 20 22 2%
A Laopold, 1T P4 o FeAR2ba, Ontado, Canads] Friction Factor @i/ u" ©Wikdand Hydology

Figure B-35. Friction factor (0/u*) vs. Manning’s roughness coefficient’n’

-\I 1 i 1| Reference Notes mg___,mm.?:faﬁ (5% n=0395%R"®

TR T T e O = pvarage bkl v b rivas of medin 1 age s,
| o ¥ < Average baabd vake for e vers with cortallng vopotathe inuence.

=== =Avornge bakful value dor smaller rivers (meer depth <55 fodt mithout voniroling vagataive influeace.

o
=}
=]

o
&

=)
&
=]

o
=
=

g

" Manning's Roughiness Coefficlent: ‘n* -~

5

L0200 k
B4 F3 C5 mw B

akmmmmmnmmmm B3c G5 F5 F6 G4
o B® ROSGEN STREAM TYPES .

=381R%s"” Q=381ARPS™ ~

B1 F4 £3 8 9 €3 na‘

w
lt
E Figure B-34. Relative roughness (R/Dgg) vs. friction factor {a/u*).

mm_.:.m B-36. Zm::i@w ‘n' roughness coefficient by stream type.
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