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Each team is Bmuo:mmc_.m for identifying a FOLDER HOLDER and an EQUIPMENT PERSON.

" The FOLDER HOLDER on each team will be responsible for collecting photo copies of raw data from field
books, cross sections, longitudinal profiles, pebble counts, bank profiles and photo copies of all
completed forms and finalized plots, making sure they are inserted into the appropriate team fieid
folder, and providing the team folder to the field instructor after they present the data to the class.

The EQUIPMENT PERSON will be responsible for ensuring that the team’s field equipment is accounted
for and back on the bus at the end of each field day. Each team will have an equipment list in their
team bag that the EQUIPMENT PERSON can use to inventory the field equipment.
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River Marphology & Applications First Field Day Instructions & Forms

First Field Exercise: Reference Reach Site

Overview and General Instructions

Objectives
* Reinforce the geomorphic principles discussed in lecture through field application
» Practice applying the Rosgen Stream Classification System in the field
» Practice field determination of bankfull stage

Scope of Exercise

The class will travel to a local stream and collect the basic morphological parameters
necessary for stream classification (Figure B-1) and stream morphology of a reference
reach, including dimensions, pattern, profile and channel materials. The class will be
divided into four teams, and each team will be assigned a short stream reach. Your team
will be divided into several crews. Each crew will gather a portion of the morphological
data and site information required from your reach. By the end of the field session, your
team will be able to determine the stream type for your assigned reach. Several forms must
be completed using the data you collect in the field. Review the forms before you go to
the field so you are familiar with the data requirements (Worksheet B-1, Worksheet B-2
and Worksheet B-3). Review the morphological parameters discussed below prior to the
exercise.

Field Instructions

1. Perform a toothpick survey with your entire team. Walk your designated reach and
look for consistent bankfull indicators and a representative riffle for your stream
classification cross-section (see Figure B-5 for guidelines on selecting a cross-section and
Page B20 for a discussion on identifying bankfull). Estimate the variables in Table B-1.

2. As a group, select representative riffle, pool, run and glide cross-sections to survey and
select the bankfull elevation at each cross-section. The stream must be free to adjust its
boundaries at the riffle cross-sections. More than one cross-section for each bed feature
must be measured to obtain a range of values. Note that run and glide bed features may
not be present in certain stream types (confirm with Dave the number of cross-sections
you need to survey).

3. Divide your team into four crews:
* (Cross-Section Crew (Page B25)
* Longitudinal Profile Crew (Page B65)
* Pebble Count Crew (Page B91)
* Geometry & Sketch Map Crew (Page B107)
4. Turn to the appropriate page in Section A for instructions for your crew’s task.

5. Complete the Checklist for First Field Day Tasks (Page B2).
6. Combine all team folder items and give folder to Dave.

Copyright © 2013 Wildland Hydrology B1



River Morphology & Applications First Field Day Instructions & Forms

Checklist for First Field Day Tasks

O Sketch Map (be sure to include items listed in Table B-14, including cross-section
locations, meander geometry, stationing and valley cross-section) (Page B109)

O Riffle Cross-Sections: Select (2) representative riffles & survey (Page B25)

[0 Plot each cross-section and determine bankfull width, bankfull cross-sectional
area, bankfull mean depth and bankfull maximum depth {Page B32)

[0 Entrenchment ratio: Measure flood-prone area width (Page B29)
O Pool Cross-Sections: Select (2) representative pools & survey (Page B25)
[ Measure point bar slope (Page B30)

03 Run Cross-Sections: Select (2) representative runs & survey (if in a Riffle-Pool system)

8

Glide Cross-Sections: Select (2) representative glides & survey (if in a Riffle-Pool system)
[ Longitudinal Profile (through your entire reach) (Page B65)

O Measure thalweg, water surface, bankfull and lowest bank height (if higher %mn
bankfulf)

O Note type of feature at each survey point (start riffle, pool, glide, run, etc.)

O Tie profile to cross-section in elevation and note the location and the bankfull
elevation of the cross-section on the profile

LI Measure water surface facet slopes and max depth measurements from plotted
longitudinal profile

Representative Pebble Count for Stream Classification (Page B93)
Active Bed Riffle Pebble Count for Hydraulic Computations (Page B93)
Sinuosity (k) (Page B113)

Linear Wavelength (1), Stream Meander Length (L), Belt Width (Wpyt), Radius of
Curvature (R¢), and Arc Length (Ly): Obtain min., max. and mean values (Page B113)

O 0O 0o o

O Riffle Length (L), Pool Length (Lp), and Pool-to-Pool Spacing (Ps) measured from
plotted longitudinal profile: Obtain min., max. and mean values (Page B117)

Worksheets
O Stream Classification Form: (Worksheet B-1, Page B12)
O Velocity Computation Form: (Worksheet B-2, Page B13)

O Morphological Relations & Dimensionless Ratios Form (Worksheet B-3, Pages B14—

B15)
B2 Copyright © 2013 Wildland Hydrology
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River Morphalogy & Applications
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River Morphology & Applications
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River Morphology & Applications Second Field Day Instructions & Forms
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River Morphology & Applications

First Field Day Instructions & Forms
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——————— e —

e et

m:.m N@? m??ﬁi& E_ Qs omﬁm r\\o\\w le3
STATION| _BS HI FS |Elevation))
.Fmﬂ. ft f ft ft :
X S¥9q LF 19004
30 Sb.Y Y13 aads
31 S5.¢ <15 (AR5
321999 $96 A4
B 16 F 29 9151 | o)
TN G (R .ol
35| Y13 o %6 | A6.24
% Y7 Fo1 Rk (Top)
37140y 1 7. 90 Lg% (w3
38,799,/ T3 146,07
39572 | +.95 444
401504 ‘ @\3 n5, U
vy mwoqﬂg o8 (7o)
2 YL 9t A8
43, >l Y, Y 252% e
#1155 %33 | w50 o
4517 6.F m\ % ag,2%4 Ch
46 24,5 R BELEED &=,
. 1%.9 _.\Ta Al Bon [der”
81776 S.6b ab.d o Bk
® %4 [9.35 %45 ' Bk
0! 17 | T.67 v 1t forn k.
51, 4./ 3.2Y o5k e [
220 9.7 [ €3 | nar k.
53] O (.69 225 Mo 1
54
55 1LY ¢, v | 111
5 7. y3z (777 - Y4 ¢
57
58
59
Copyright © 2013 Wildland Hydrology B39
CL= 7912 I P d



River Morphology & Applications
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664

\_Apﬁm )ho‘\‘\\r‘l

LiCke ~ St —-Dr R

% CUMULATIVE ( Finer Than )

LOCATICN:

PEBBLE COUNT DATA

REACH: PARTY:
Stream Type: Valley Type:
100 SILTS id b SANDS > ] € G.RAVEI.,S-———-%.—» 'BED%%)CK.
a0 45
80— u )
70 Ll .35
: - T 1 Z
60 — T T :305
N B g 1 m
— T 1 =
. 1250
1_..‘, HER { -
- : ._ 1l B
40 T 10%
L 1+ 4
2 - i e : p
: 15
30 B ¥
s -
20 — y |
I : 8
10 = -7
o = T T min T
m L e R DR R B O A —
R B P B 8 8483 8 S g
L o < [ B =]
8 o <

PARTICLE SIZE - Millimeters
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U%wmﬂum& Ll «n —oraa

Site: SAah mans Yél@.»\ﬂ)/\.«
Logation: Huc:[ |
Pany: + Dor g,ou,nt (’or . Date.
Inches | PARTICLE | Millimeters RIK “41 ¥ ()9()1‘ | CO%WE' TOT# [ITEM % % CUMI TOT# ITEM % |% CUME TOT# |ITEM % | % cuM
Silt/ Clay < 082 : e 6| 537
VeryFine | 062125 !
Fine 125. 25 i |
Medium 25- 50 I l0db|w. 73 1 T
Coarse 50-1.0 : : 3 12.%% 4l 7
0 04-08 | VeryCoarse | 10-2 | L 10,46 0.5%
2 08-.16 Very Fine 2.4 E E 5 4.1 B - ]
S| _t6-2 Fine 4-57 ; B |72.69 %307
o | 23 Fine 57-8 - 8 | Fb %2 ] \
S | at-a Medium B-11.3 E 1| 8.05] 4]
£ | 44-8 | Medum | 113-16 4 [ 5894%.%
= 63-89 | Coase | 16-226 , 5 | Wbl 4.0 __7 ]
i- 89-1.3 Coarse | 226-32 : HERE Y
3 13-18 | VeryCoarse | 32-45 5 | 4.9 58.u8]
§ 18:25 | VeryCoase | 4564 |% 14 [1.54 7019
< 25-35 Smal 64-90__ |4 % (6 9.6 (73499
35-50 Sma 90 - 128 g b ; /2 W51 91,35
50-7.1 Large 128-180 AL M ; 2 1142 933 B
7.1-10.1 Large 180256 o B ' , 5 |Wgl | 98.00
10.1- 14.3 Smal 256 - 362 % : | o9 n4.0Y ]
14.3-20 Smat 362- 512 : ’ | o4kl 100
20- 40 Mediam 512-1024 | S : ]
40-80  ILarge-Vry Large| 1024 - 2048 L, i
Bedrock DL/ ;7
Stream Type: _ValleyType: | Torar—»|ig4 1@ [)00 )

suoppddy 1w ABojoydioyy Aty
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River Morphology & Applications First Field Day Instructions & Forms

Worksheet B-1. mm_m Form for Level |l Stream Classification (First Field Day).

Stream: SkARMAND'S  BRANC K

Basin: Drainage Area: Nw.bs\. acres 2.b mi’
Location:

Twp.&Rge: Sec.&Qtr.:

Cross-Section Monuments {Lat./Long.): Dmﬁm“A\ [ m.\\.w
Observers: TEWW #7 Valley Type: 2L

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

Bankfull DEPTH (dy)
Mean DEPTH of the stream channef cross-section, at bankfull stage elevation, in a riffle
section (dyy = Agy / W)

Bankfull X-Section AREA (A,
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle section.

Width/Depth Ratio (Wr/ duys)
Banicfull WiDOTH divided by banifull mean DEPTH, in a riffle section.

Maximum DEPTH (d..,) Lo
Maximumn depth of the bankfulf channel cross-section, or distance between the bankfull | - M ‘ N. -
stage and Thalweg elevations, in a riffle section. - ft

WIDTH of Flood-Prone Area (W;,,)

Twice maximum DEPTH, or (2 X dny) = the stage/elevation at which ficod-prone area i @
WIDTH is determined in a rifle section, _ '

Entrenchment Ratio (ER)
The ratic of flood-prone area WIDTH divided by bankfull charnel WIDTH (Wi, / Wey) { d
{riffle section). !

Ut

Channei Materials (Particle Size Index } D4

The D 5 particle size index represents the median or dominant diameter of channel

materials, as sampled proportionately from the channel surface, between the bankfull m w
stage and Thalweg elevations. ’ - mm

Water Surface SLOPE (S)

Channel slope = "rise over run” for a reach approximately 20~-30 bankfull channel widths o
in length, with the "riffle-to-riffle” water surface slope representing the gradient at bankfufl . O Wm\ =5\ Zﬁmgb..ﬂg
stage. S

Channel SINUOSITY {k) _
Sinuosity Is an index of channel pattem, determined from a ratio of stream length divided |/
|by valley length (SL / VL); or estimated from a ratio of valley siope divided by channel

slope (Su / 5).
Stream See Classification Key
Type (Figure B-2)

B12 : Copyright @ 2013 Wildland Hydrclogy



River Morphology & Applications First Field Day Instructions & Forms

Eon_ﬁrmmﬁ B-2. noauﬁmaonm oﬂ <m€n_€ m:n a_mnrmﬁm using <m:o:m 3&30& cn__ﬁ mmﬁ_ Dn.&
. BRcEEmEee.

z}iE
ocatio

o _..L. 3. et a.,-ﬁ!«.ﬁr.

VELOGI

i3S 53 I 4 S LA

Mot [wsee] 193

: x R R o e — ft /sec’
| xocn__..mﬂﬁnww m..,x m.mmv o Hauﬁ_u_.%ﬁs‘.mi; : .ow : ﬁ.m R

2 mo..ﬁ:...@um Ooan__n_oan. 5
7 ..E !w::.:u S 9.05 mn_.mms ._.55_ ﬁm_u. m..mmv i

H 2. Roughness Coefficient: . = -7 - n.u“.‘.__..uu-muu.ﬁﬁx n
| - c) Manning's n from ._m:dﬂ.?_mmmw ¥ TmEQ um*m...__uu»ma.a
1. Note: This equation & appiicaile to steep, step/poot, high boundary -
| roughness, cobbie- and bouider-dominated stream Qﬂo__:u e, for TE | V.:v&
Stream Types A1, A2, A3, B1, B2 B3, C28 E3 - L -

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

| __

3. Other Methods (Hey, Darcy-Welsbach, Chezy G, efc) - = _
r |

_h. -
4. Continuity Equations: m.&.cmn.am GageData g=Q/A":

a- mH_ year

. For sand-bed channels: Measure 100 "protrusion heights"” of sand dunes from the downstream side of feature to the top of
Option 1. teature, Substitute the Dg, sand dune protrusion height in f for the Dy, 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
PUCN 2. of the rock on that side, Substitute the Dy, bouider 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
PSR 3. above channel bed elovation. Substitute the Uu._ bedrock u.d»Em_o.., 3m63 in ft for the DE term in method 1.

Ootion 4. mo_, uom.:..a _..m:nmn n:m::m_m _smmmc:w u_.on.cmu.o: _..m_u_.:m Eo_uo&o:m»m 8 nsw_._:m__ sa% of _om n_mﬂﬁma or ﬁ:m sm_n_.n o« =.ﬁ
PUON 4. (o on upstream side if embedded. Subsfitute the Dy, protrusion height in ft for the Dy, term in method 1.

TN z TR
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River Morphology & Applications First Field Day Instructions & Forms

Worksheet B-3a. Morphological relations, including dimensioniess ratios (First Field Day).

Location: .
Date: t 1 2 Valley Type: M0 Stream Type: Bda,/Z /)
River Reach Dimension Summary Data.....1 e mﬂ :
sy Riffle Dimansionsttviele 2000 U1 lisan 7 WinT A LU Rims Dimenisions & Dimanslonless Naticsts™® ot ” Meant’: My, = Max

m | Riffte Width (W) i ||_ 57 mq\w..u it |Riffle Cross-Sectional Area (Auir) Emu w - _.wﬂ..&~ gAY ) Hv

m . Riffie Mean Depth (du) R B Riffie Width/Depth Ratio (W / dpy) i ]

H « HRiffle Maximum Depth (d,e " 12,212.2 it |Riffic Max Depth o Riffle Mean Depth (dyna/ ) = It

M wéaﬁ of Flood-Prone Area (Wg,) 2 Aﬁ.wm 44, _a Entrenchment Ratio A<<an ! S._&W — | I 1,77

m _ Riffle Inner Berm Width (W) _. — _ 1341 12,4 |ft  |Rifle Inner Berm Width to Riffe Widih ?f._ ESU — G.WN %L

W ® ] _....cm_m _::mumg Depth Euv m _— _ 4.4 o fi . Riffle Inner Berm Depth to Mean Depth E&._az& { — . 029 | 0.29

w w HRiffle Inner Berm Area (Ag) | < o 15,0 i |Riffle inner Berm Area to Riffie Area (Ag / Aug) i - ook

1 [[Rifte inner Berm WD Ratio (W, /d) | ~ 133,01 330 e I

S , e S B el iR M S Poot 1y i q ;
Pool Width (Wug) _ [ i 1 T 31 |Pool Width to Riffie Width (W, | W) = Tratfry
m. Pcal Mean Depth Elnvsi b= i M‘S i u\.vﬂ _n __uoo_ Mean Depth to %m_m wsmm_._ Depth (o ! Syl N = m _.NA( m._. Wﬁ

] mo.o ..ﬁoo_ Cross-Sectional Area 35& . 1.7 e MI.WI:..N“_ XA _voo_ Area io Riffle Area 3&”__ Apu} — 23412,

‘ .m Pool __.._mx_z._:_.: Depth ﬂaauﬂv — +_~\q“b.»\d ft  |Pool Max Depth tc Rifle Mean Depth {dmag / dq) e 3,05 W.. e
m { Pool Inner Berrn Width (W) | — U9 126,91 |Pool Inner Berm Width to Pool Width (W / Weg) _ Ol 930
% JPool inper Berm Depth {di) - M.S\_q 246 __n Poal Inner Berm _Um_un._ to Pool Depth {dip / dpwsp) _0_3 l 8.97

: m Pool inner Berm Asrea (Agg) hoo_ Inner wwz,: Area to Poci Area Q_.wa I Anigp) m ~ 1 o3p _D.wn

{Point Bar Slope (Sp0) | — {10,303

AL R BRI L

: nwﬁgnaoqoiu? e
Run Width gcﬁwu

Run E_an,_ to Riffle Width (W / <<u5

3 S

x [
] i
ct
{2 HRun Mean Depih (dy) i m {Run Mean Depth to Ritfle Mean Deth {degs / derg) i
H &
- m [|Run Cross-Sectional Area (Apg) m it |Run Area to Riffle Area (A / Al fo— - — K
m w { Run Maximum Depth (dpae} | It JRun Max Depih to Riffle Mean Depth (drpe (tar)  § — 1 — +— E
1 SE - — T T :
& HRun WidthiDepth Ratio (Wi / dug)  § ~—1 =~ | — | | i i

Ll ||17=

A e s e P R B
& Dimenaioniess Ratioss=r. o/ MM

_5._\|

Glide s.._nE._ ta Riffle Width (Wi / W) w 1 i m

" ,_,mﬂnﬂ Mean Depth (ol ____ ! i — it |Glide Mean Depth lo Riffle Mean Depth (doyg /i) | —~ | — |— m
1 5 @nm Cross-Sectional Area {Apg) | | ~ | — It [clide Area to Riffle Area (Auy / Au) | —~[—T1—F
“ m Glide Maximum Depth (dyag {—{ —]— it |atide Max Depth to Riffle Mean Depth aas_.ama | — | — |~ ;M
m m Glide Width/Depth Ratio (W g/ duwg? i me il m bvr _mm_nm Inner Bermn é_nnzcmun._ Ratio ?qn_cﬁ dig) I.m —f ~ 4 Wu
m m Glide Inner Berm Width (Wgg) e “_ — “_w \—m_am Inner Berm Width to Glide Width (Weg/ W) lm [— m — mf\ w,.
i | | Glide Inner Berm Depth (deg) _ b “ -~ _\.r _n Glide Inner Berm Depth ta Glide Depth {diy ! dbirg) M —_— i
w HGlide Inner Berm Area (Agg) _ .l—. — __ _— Glide Inner Berm Area to Glide Area (Agg / Apg) |

tStep Width 2<....av — . - Ta m.au Width to Riffle Width (Woits / W) 1 ] —
1 {|Step Mean Depth (dygs) i — ]~ 11— lan |step Mean Depth to Rifie Mean Depth {dy/ ) — = —
mvm. Step Cross-Sectional Area (Apgs) ~—{ — |~ [t |Slep Areato Riffic Area (Ayg / Apd) -—
Step Maximum Depth (dyee) b o — [ — i Step Max Depth to Riffle Mean Depth a.._E\ dudd | ~—|) ~|—

Step Widih/Depth Ratio (Wois/ dows) | T _
. = -

-mgmlvoo_mﬁ_macw C.E qumﬂ:._iw;wngw%% funs, pools and glides.
"Slep-Pogi system (i.e., A, B, G stream lypes} bed features include riffles, rapids. chutes, pooks and steps (note: include rapids and chutes in riffie category).
Convergence-Divergence system (i.e.. D stream types} bed features include siffles and poois; crass-sections taken at riffles for classification purposes.

Bi4 Copyright © 2013 Wildland Hydrology




River Morphology & Applications First Field Day Instructions & Forms

Worksheet B-3b. Morphological relations, including dimensionless ratios (First Field Day).
Stream: S RAZMANS ELRANLM Location:
- 15 ) p — Date: +\ 1L \ 13 Valley Type: Y - Stream .Jﬁm WA.P n__\\ u

x:._mw mmun: Summary om.m
Mw uv.quw. AN I AR B % >

i A £ p e A 2 : £

| inear Wavelength (») —_— -~ it Linear Wavelength to Riffle Width (3. / Wy —_— — {~
Stream Meander Length (L} | —f — | — Stream Meander Length Ratio (L,,/ Wo) —_ = =

i
Radius of Curvature (R.) _ — P — |~ _m _mmnamoﬁo:zmesa Riffle Width (Ro/ W) —_fF ~ [— FE

{ E
[
| & HSar wioh oy ] 141.8] 40,61 470 fn | Meander Width Ratio (Waa/ W) g
m Arc Length (L) ~ 1= Te e Length 1o Riffe Width (Lol W _ .ml..h..u* H — |
m Riffle Length (L;) | — leng[¢ld jr  |Riffle Length to Rifie Width {L./ W) - m...wr 2.CF
individual Pool Length (L,)  122:91 19 {244 I | Individual Pool Length to Riffle Width (L, / Wa)
Pool to Pool Spacing (P} | —— [|g].61. ft Pool to Pool Spacing to Riffle Width (P / W) - 37 {437

E; _ ,, ., m_: .Am.i_.mu .

Valley Length (VL) 113,86  |n [sinuosity(SL/ VL) 1.3

mm:mma _.m:m.z_, O Nwm.@

n
j| LowBankHeight  start ft Max Depth stat] — if Bank-Height Ratio (BHR) set] .}
| ft mﬁa“ = (LBH /Ay endl <

a.mIv end! T

ﬂn.ﬂw“u

mm_am m_oum (Sur} , Mﬁh"o oﬂ _o or ik x_q_m m_oum to ><mqmnm Water Surface Slope (Sq/S) 11,57 __L.w 1) E

T:n _mcg Slopa to Average Water Surface Slope (S, / S)

1.!-\'

i

ool [60OZ 1o, bol i _“uoou Slope to Average S_.mﬁma m:n.mnm Slope (§,/8)

_o_am m_ovo to ><m3um _.e.mnmq mc_._“mnm w_oua Am ! mw -_—

mﬂmu w_ovm 3 ><m1n.mm S.mmmﬂ mrimom m_ovm Hmt‘ mw

g
i
i
W
|

fiMax Riffle Depth E:Ei
m_swx Run Depth (dmaun)
{Max Pool Deoth (dus)

L Gt T g:!o:.ﬂ-ﬁ Du%ﬂnn,onw
i 20| _ n.ﬁ ? _z_mx Riffie Depth ta Mean Riffle Depth (¢ Cormen! uza

- “_ —_ mm _me mc; Depth to Mean Riffle Umv& {dmaxnn ! Fuoxe)

_z_mx Pool Depth fo Mean Riffle Depth (diay, £ dpa}

{Max Glide Umv»: E Mayx Glide Dmun: to Mean Riffle 0@23 E:Ea ) nu.au

w z_wmx m_ﬁu Umna_ ﬁaanv i gmx m.m_u _umnz.. *o ?_mm: mqmm Umvﬁ Eanﬁh_ uzaw

1 @r w_EQmw — i — [mm

0 - 5

w® —_ T g
1% % Sand i b i Z ~ —_— Imm

= I - [ —
: m % Gravel . n . +W i $W _ P~ _ ?..3

S % Cobble LD i — - _ mm B

m 4%, Boulder ! ] i - I - _ mm
1 H9 Bedrock ) —_ [ — — mm
.I.:.Bmxa_Bmmsamoq._mmqugmﬁci?ggsu%mﬂBaéagsgaamm Psmmmﬁum aﬁnmmnmﬂnmnﬁus_m.mm—?mﬁgnaﬂamw. — —
®Composite sample of fiffies and pools within the designated reach. ¢ Active bed of a riffie. “Height of roughness feahure abave bed.
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