River Morphology & Applications First Field Day Instructions & Forms

Presentation Order - First Field Day

As a team, prepare to present the following items in order:
" 1. Sketch Map

v~ 2. Cross-Section Graphs:
+ Riffle Cross-Section(s)
Pool Cross-Section(s)
Run Cross-Section(s) (if applicable)
Glide Cross-Section(s} (if applicable)

W3 Longitudinal Profile Graph

Representative Pebble Count for Stream Classification (Graph)
Active Bed Riffle Pebble Count for Hydraulic Calculations (Graph)
Velocity Computation Form (Worksheet B-2)

Stream Classification Form (Worksheet B-1)
Morphological Relations & Dimensionless Ratios Form (Worksheet B-3)
Pool Dimensionless Ratios Form (Worksheet B-4)

Checklist for Team Folder — First Field Day

Folder Holder: Please collect the following items from your team members and insert
into your team folder in the order listed below. Please make sure all corrections have

been made following your team presentation and give your completed team folder to
Dave.

© o N oo voa

[ Sketch Map

,&’Cross—Section Raw Data and Graphs for all Cross-sections Measured
XLongitudinai Profile Raw Data and Graph
MRepresentative Pebble Count Raw Data and Graph

jK.Active Bed Riffle Pebble Count Raw Data and Graph

X Stream Classification Form {(Worksheet B-1)

\,E’Velocity Computation Form (Worksheet B-2)

X Morphological Relations & Dimensionless Ratios Form (Worksheet B-3)

(7 Pool Dimensionless Ratios Form (Worksheet B-4)
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River Morphology & Applications First Field Day Instructions & Forms
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River Morphology & Applications

First Field Day Instructions & Forms

SURVEY DATA ——————> CROSS - SECTION I
SITE: fln o mora s Broncia Aeach | Date: 4 /24/17
Location§_ s LS B o~ p,m o -
Observers: 11 M?*‘__'/,HUC:________________ o

Distance, Height of

Poit, o BackSight nsument ForeSght F_W
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River Morphology & Applications % fa&l’\ ’H; l First Field Day Instructions & Forms

SURVEY DATA ——> CIRROSS - SECTION 2
SITE: S\haconn's BSeencl (oS ép mDate: 4/25/12
o STATON  BS | HI ﬁt\é\ﬁ&gion L@M@_g_MJ
1 0.0 .26 LEP
2 ‘g% _ "4.:’3 T&Y\‘&c@_

3 5.9 5.35
4 | 1.% 6£.073 LTOR
5 | 9.7 1. 5% F0S
6 |10. B.40 FOS
7 |0 1,73 FOS
8 |12.C FOS
10|12 .\ 1.8\ Fos
1] 14.4 | 12 .05 FoS
12| 6.0 12.55 TOS /gp F sep
131132.32 ‘2332 %R{Q,Y_Lglrz-:biq o)
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15| |4 .9 .53 LEW WS
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River Morphology & Applications

First Field Day Instructions & Forms

SURVEY DATA
SITE: iﬁ“wofrv«w-“% @\—QV\L 5 D 001 Sovi,
1o STATON_BS K1 FS_Elevation [ NoTes | COMMENTS, REMARKSJ
11 0.0 5.09 LEP
2 2.01 [ = 545 Tesroce
3| U.8 S.9%6 &, LTOB
4| 54 %3\ FoS
& | %M 10.67 FOS
6| 10,2 1092 FOS (&R
7112.2 12,373 FOS
8 1156 13.04 LEW LS
9 | (5.9 113.55 ToS
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25 1.9 0O Mo/\uwﬂi}u(’
26
27
28
29 Eojcy
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River Morphology & Applications
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First.Field Day Instructions & Forms
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SURVEY DATA —————> CIROSS - SECTION

SITE: (PooL  s7%17€) Date:
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River Morphology & Applications
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First Field Day Instructions & Forms
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River Morphology & Applications
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First Field Day Instructions & Forms

—
SURVEY DATA ——— > CROSS - SECTION \§)
SITE: (rAP > ST@% Date:
S— — o e
. STATON BS | HI | Fs Elvtion | [Nores | COMMENTS, REMARKS||
1 0O .05
9 y Lo 64
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First Field Day Instructions & Forms

River Morphology & Applications

SURVEY DATA — T 2
SITE: £ 1/RMAN& CREEX 17
Location:
Observers: HucC:|__|__ .:L:L_L_ __LJgL_I__ |
Heightof ~ Thalweg |Water Surface| Bankfull |Low Bank Hi ;
Distance, | Back- | Instru- [~ Fore. .| Fore- | Fore- | Fore- _leg.
| Point,or | Sight | ment | sighy |Flevation) gigny |Flevaton gigny |Elevalion| gignt |Elevaon) Rifie N
STATION BS | HI | FS | Elev. | FS | Elev. | FS | Elev. | FS | Elev. | Pool
ft ft ft ft it ft ft ft ft ft f_ |\ Glide
1]jee | 230|123 st M
2| 0 £l [ N9[4% | Tabo Fl et <W
3| Ju f%;%ﬁbv“a,"s' 1.9k . Enp of PaeL
4| 24 Wl 4.9 | W | g | I8 M PP T e
5| - _Ef’iilf_‘ Ll(g 7.1 _ Er0 oF AT D
6| % T | 58T T Y8 ol 312|398 sl
8|7 ' 5.0/ 9787 43¢ 3% Evgof Vo
9| %0 ¢4 1136 F0L| 974 LENTHROE 2371
10| 59 % gLl .28| 504 | T1.96 _ EnD PRI
1|62 CF | 5465|9127 67 | e
12| b, VPZFE% b.6S5 Y25 EL ' ‘1"—&,\@\0 r..!j
13|07 b-© | %A ’&a%f‘
14] % G 5| %.3) | (.29] F6.69 praey KAl P
15| 79 52’2.5':".?.1?/ 9470 foor %
6] K7, : MEAERE )
17| %4 262491, iy | G4 Ie | Weor
18| e 7% 9959 Q)ﬁ') 96,33 5.0] | .79 e 3w JAVIO
19] 10| 7.68 | 9531 L.k | F672 o
20[16)) Bk | 9924| 7,301 754 s K= dA
21170 .02 | 19.58| 1.29| T5.6b| 509 | 7% ; ,mb:
21209 7. 28| 14 | 59 | T |0 [77eR)
N [231%9% | | 408|149 1.3y | 9500 for frev
50 24| 17 82|14 | 783|999 | 37| T 47 s
%’\‘)% 25| |1 Je At | %.) 1.5 .60 44l _ 1oF ST
l/}"h_. 17 |ogl 140 o %([Z, 9414 q1ﬁ q tlg(;‘ s TN |STEP
L 27| 142 q.81 | 324 8.29| 94§ | BoTEeM| k1D
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River Morphology & Applications
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First Field Day Instructions & Forms

SURVEY DATA —
SITE: Sharmans f(eaa\ l
Location:
Observers:
Heightof| ~Thalweg |Water Surface
t;:g:str,\c:]er, ES‘?;I: Ilr]r?éﬁ. g%rﬁt Elevation g%ﬁ; Elevation
STATION BS | HI | FS | Elev. | FS | Elev. |
. ft ft f ft ft ft ft
28| 199 .49 | 7335|999 | M
29| )70 RASIRIANEATRRESY g sfret/ee
30|17 9.95| 2§57 M PeTen, [ITER JAn0
1| 113 V| ad| A% | 72 | 997 | TP STEV
32| 177 o8| an 9ed] 98 4 | PN TP
38| HZL ——1o -:}’1%}"‘ _Tfi‘fim;! ath
34\ 771 0.0 1.9 Sl 108 "%LM\\/ ..
35| Jo | 153 13, 9.85) )5%s T
P ped (N 9.42| 9% D946l b2k
37| 190 197 | 1300| WS oW | |
38| 2¢O loM1 | 41.17| o8k 4194 eI
39| 107 | 7914 loog G286 | peot
40| 10 | 03%] 925 1027 Fed eI B
41| UL 100 | 92.2 | 1025] 1245 M IVIE|S TER
a2| 114 A (03] 92¢3| pf |92 | TV AT sTef
1219 L 16| 417Y| 1ok | 7229 TTMGF STy
44| 227 I3 4152 s |9 | PoTTomp F o
45| 27k ] 10.8) | 129 1671% 7208 [ TotoPanD
48| 197 )36 | Q154 | 1035] ALIS R Al
47|10 naL| G178 e 18 BOTCA PF A ©
48| 2 1Y 20 | o 11.64]4] Kb F0TTo M N 0
49717 11.94| go56| N.0%] )92 |penay %jo?l i
50|29 ) e | Nl 9l " Y
51|14 24| g Mg 9% | gore TooL
52| 249 n-5e| T4 | 1127 s ToF o 5TE?
53 ’HM\ | 2.0 | [oO 7N
54 PR
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Inches

5
.0-71
7.1-101
10.1-14.3
14,3-20
20 - 40
40-80

|Large-Vry Large
i I Bedrock

Very Fine
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Very Coarse
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Medium
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|

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

o ol W : Wetted PERMIMETER |
o Bankfuil RnfﬂeWIDTH.. o } e 2 )+ W o

Da,; at leﬂe A6 | TEe g Do (mm)!3048 &

Bakf" SLOPE IR

Relative Roulghnesa-;;__'; =
© R{fy/ Dgg(ft) -
Shear Veloc1ty

1t _Fr_ictiV Relative
Factor Roughnes-;s

u= 149*R2’**s”“‘-/n '
S c*s

D -0 IPETTRT
- Nota:. ‘This eqistion is appiicabié t& st p, gta noo , hlgh b ndary B
roughriess; cobble- and boulder-dominated stream systems i, for n -~ 0 098
- Strearm Types AT AZ-A3; B B2 B CZE&ES . : :
1 3. Other Methods (Hey, Darcy—Weisbach Chezy C, efc. ) G
1| Darcy-Weisbach (Leopold, Wolman and Miller} |

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

St/ sec

4, Continuity Equations: . a} Regiona! Curves. u= QlA. L W/ set
Retum Period for Bankfull Dischargo S - _:-__1 * Lo

X For sand bed channels Measure 100 protrusmn heights of sand dunes from the downstream 5|de of feature to the top of
Option 1. feature. Substitute the D,, sand dune protrusion height in ft for the Dy, term in method 1.

Onption 2 For boulder-dominated channeis: Measure 100 "protrusien heights™ of boulders on the sides from the bed elevation to the top
PHON 2. of the rock on that side. Substitute the Dy, bouider protrusion height in ft for the Dy, term in method 1.

For bedrock-dominated channels: Measure 100 "protrusion helghts” of rock separalions, steps, joints or uplifted surfaces
Optlon 3. above channel bed elevation. Substitute the D, bedrock protrusion hmght in ft for the n.')iM term in method 1.

o 4 For log- mfiuenceci channels Measure protrustion heights proportconale to channel width of log dlameters or the heught of the
ption !og on upslream side if embedded. Substitute the De‘ prct;usmn hanght in ft for the DM term in method 1.

Copynght©2008 Wﬁdland Hydro!ogy - River Stabflrty Ffeld Guide page 2- 41



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

Stream:  Sharman’s Branch, Reach - Reach 1

Basin: Drainage Area: 2304 acres 3.6 mi
Location:

Twp.&Rge: ; Sec.8Qtr.: ;

Cross-Section Monuments (Lat./Long.): 39.43365 Lat/-77.7062 Long Date: 04/25/17
Observers: Valley Type: C-CO-U]

Bankfull WIDTH (W) -
WIDTH of the stream channel at bankfult stage elevation, in a riffle section, ‘2313 it

Bankfull DEPTH {d)

Mean DEPTH of the stream channei cross-section, at bankfull stage elevation, in a -
riffle section {duy = A7 Wey). ‘ : 1'.38. ft

Bankfull X-Section AREA (Ay)

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

section. g 3.1:.96.. 12

Width/Depth Ratio (Wye/ diye) _ :
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. - 16,76 IR

Maximum DEPTH (d ..

Maximum depth of the bankfull channel cross-section, or distance between the R
bankfull stage and Thalweg elevaticns, in a riffle section. T 268 ) t

WIDTH of Flood-Prone Area {Wy,,)

TFwice maximum DEPTH, or (2 X dnyue) = the stage/elevation at which flood-prone area| .~ © -
WIDTH is determined in a riffle section. 39.48  ift

Entrenchment Ratio (ER) .
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (W ! W) | 0 L
(riffle section). 1Tt R

Channel Materials (Particle Size Index ) D5y

The Dgq particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg

elevations. ' :. 11338 mm

Water Surface SLOPE (S)

Channel slope = "rise over run” for a reach approximately 20-30 bankfuil channel
widths in length, with the "riffle-to-riffle” water surface siope representing the gradient

at bankfull stage. 0 02879 fifft

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 | - R
channel slope (VS / §). ’ 11 07'

Stream
Type

{See Figure 2-14)

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



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

2008).

Stream:

Sharman's Branch

Location: Reach - Reach 1

Mean iffls Depth {dy.)

mensions™ *

[t b

Pool Inner Berm WIdIh(

Pool Inner Berm Depth (dmp)

Date: 04/25(17

Valley Type: C-CO-US

Riffte Width (W)

River Reach Dimension Summary Data

{Maximum Reflle Depth (A
Widfh of FIood Pmne Area (W,,,u)

leﬂe Inner Berm Wléth (W)

Max R|fer Depth o Mean Riffle Depth (dm,! dw)

Entrenchmen: Ratio (W,pﬂ ! W.,k;)

Rn‘ﬂe Inner Barm Wrdm to Rlﬁle Wzdth (W,,, ! Wh,‘,)

Riffle Inner Barm Depth to Mean Depth {dy / dyir}

R|fﬂ9 Innor Berm Area to Rrﬁle Area (A, { Aysr)

o !r‘.ner“ rm WD Biatio (W 7d

W Mg

155I199

Pool Width to Riffle Width (Wi, / Wo)

i 1235 1.180

Mean Peol Deplh Io Mean Riffle Depth (dyqy, / dir)

zbo)

*

w
c |
8
w g
= b
8|
| EH
H
e
3E
[T

[ Giide Inner Berm Area (Ay,)

Poo[ Dimension .*-

{Glide Width (Wi,)

%lMean Glide Depth (deyy!

Glide Cross-Sectional Area (Awg)

Ma)umum Glzde Depth ( mmg)

Glide Inner Berm Wu:Ith (Wm)

Giide Dimensicns*

; Glide lnner Berm Depth (diyg}

Mean Step DepIh (db,.,g)

§1292I 1131'_i

493 693 :

I-’ool Area o Rittie Area (Auy / Ag)

Max Pool DepIh to Mean Riffie Depth (dmmf dhkf)

”2'168"' 1.920 |

Pool lnner Berm Wldth to Pool chﬂh (W‘bp IWWF)

Pool Inner Berm Depth Io F‘ool Depth {diep / dosra)

0.653 I 0.533

Pool Inner Berm Area to Pool Area ( p / A,,k;,,)

Pool Inner Berm Wldth.’Depth Ratlo {Wipo! digp)

Run Width to Riffle Width (wm W)

Mean Run Deplh to Mean Ruffle Depth {dbkfr { dys)

Run Area to leﬂe Area (Ahh,, / AI,”)

oot

278;272 284;ﬂ

0264 0221
0178 | 04118 1 0.

Step Widlh to Riffle Width (wbk,gr Won)

Maximum SIep Depth (s .
[tep Width/Depth Ratio (W Shys)

RrIﬂe-Pnol system (i.e., G, £, F stream types) bed features include nIers uns, pools and ghdes
**Step-Pool system {i.e., A, B, G slream 1ypes) bed features include riffles, rapids, chutes, peois and steps {note: include rapids and chutes in riffle calegory).

Step Cross-Secuonal Area (AWD)

'1‘57|123

T S T

438

33.4

219

| 1.028[ 1.005
Mean Slep Depth to leﬂe Depth (d.,m.f dm) |l 1. 145 { 0.898

Step Area to RlI"ﬂe Area (Abkls ! Apur)

15

**Convergence-Divergence syslem (i.e., D stream lypes} bed features include riffles and poals; cross-sections taken al riffles for classification purposes.
***‘Mean values are used as the normalization parameter for all dimensionless ratios; e.g., minlmum pool widlh 1o rifle width ratio uses the mean riffle width value.




Worksheet 2.4b. Morphologicat relations, including dimensioniess ratios of river reach sites (Rosgen and Silvey, 2007; Rosgen,
2008).

Stream:  Sharman's Branch Location: Reach - Reach 1
Ob Date: 04/25/17 Valley Type: C-CO-US Stream Type: Bf3/2/1

River Reach Summary Data.....2 }
Streamftow: Estimated Mean Velocity at Bankiull Stage (Up) iflisec Estamatlon Method t/u

Hydraulics

Stream Meander Length {L,,, Stream Meander Length Ratlo (L .be,(,)
Radlus of Curvature (Rc} Radrus ot Cuwature to erfle Wtdth (RG ! W.,k;)

Meander Width Ratxo (W,,“.' WW}

Arc Length to Riffie Width (L, / Way)

|R|fﬂe Length to Riffle Width (L, / Wyx)

Channel Pattern

|Ind|v;dual Pool Lengzh to Riffle Width (L,/ W)

Iey Slope (Sm,}

Stream Length (SL)

Low Bank Height 0 Max Depth Bank-Height Ratio (BHR}
(LBH) { A (LBH / dpy)

f Riffle Siope (S,) Riffle Slope to Average Water Surface Slope {S4/5) {1.278

Run Slope {Sp.n) Run Slcpe to Average Water Surface Siope (S“,,. .f S) 10.000! 0.

5 Pool Slepe (S;)

Gllde Slope {S )

Channel Proﬁle

Max Riffle Depth to Mean Riffle Depth {Juows / doxr) i 1.55

Max Run Depth (dya,n) H

.Max Poot Depth (dnne) | 3181 2.38 ] 4,

Max Step Depth (d,..,,,_.,) {222]203] 2421 Max Step Depth to Mean Riffle Depth (dmaw/ du) { 1.62 {1.482; 1.766423358

% Sit thIay /
% Sand . . 66.36

] [% Gravel . 107.27

T”%"C‘.)bme” .. e j e e

% Boulder . [ D | Bedrock | Bedrock | 1017.25

Channel Materials

% Bedrock 85 | 17 ',t D,mi Bedrock T Bedrock L 204798 -

" Min, max & mean depths measured f(ern Thatweg to bankfull at mid-point of feature for riffles and runs, the deepest part af pools & at the tart out of gltdes
¥ Composite sample of fiffles and poals wilkin the designated reach. * Aclive bed of a riffle. I Height of roughness feature sbove bed.

Copyright © 2009 Wiidland Hydrology River Stability Field Guide page 2-64 to 2-65
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River Morphoiogy & Applications Field Day instructions & Forms

Longitudinal Profile

The longitudinal profile characterizes average stream slopes and depths of riffles,
pools, runs, glides, rapids, and steps. The average water surface slope is required for
delineating stream types and is used as a normalization parameter for dimensionless
ratios (Figure B-13). The water surface slopes of individual bed features (facet slopes)
can be compared using longitudinal profile data (e.g., riftle facet slope vs. pool facet
slope). In addition, the longitudinal profile can be used to obtain maximum depths of
individuai bed features and bed feature spacing,.

The average water surface slope is measured between two bed features of the same type
(e.g., top of riftle to top of riffle) over a distance of 20 to 30 banktull channel widths.

To calculate average slope, divide the change in water surface elevation by the stream
length between the two features.

Longitudinal protiles require basic surveying skills and equipment. Because
Iongltudmal profiles cover a large distance (20 to 30 bankfull channel widths), muitiple
instrument setups are often required.

Longitudinal profiles are measured in the downstream direction. Typically, a 300-foot
tape is laid along the centerline of the channel (not thalweg) to obtain stream length
stationing. If the flow velocity or depth does not allow the tape to be stable at the
channel mid-point, then station the tape along one side of channel at low flow edge of
water.

An elevation measuwrement and the associated distance along the tape (station) are
taken at major breaks in the bed topography and generally at the start, mid-point

and end of features (e.g., start, mid-point and end of riffle). Four types of teatures

are measured at each station: 1. Thalweg (deepest part of channel) (THL), 2. Water
Surface (WS), 3. Banktull (BKF) (if a good indicator), and 4. Low Bank Height (LBH)
(if the lowest bank height is greater than bankfull stage to indicate degree of incision).
The thalweg and water surface measurements should reflect bed elevation and water
surface slope changes as the stream progresses through a bed feature sequence (e.g,.,
riffle, run, pool, glide). Note the stationing of the cross-section locations along the
profile. An example profile survey with survey notes and a plotted profile are shown in
Table B-8 and Figure B-14.

Copyright © 2017 Wildland Hydrology B69



River Morphology & Applications Field Day Instructions & Forms

Longitudinal Profile Instructions

1.

U1

6.

9.

10.

B70

Setup the instrument with a clear line of sight to a benchmark. The first setup should
reference (backsight) a benchmark (BM) of known elevation. Approximate the number
and location of each setup needed based on potential line-of-sight limitations. The
instrument should be placed at an elevation higher than the highest feature required
for the survey.

Backsight (BS) the benchmark (place the rod on the benchmark and obtain a rod
reading). Determine the height of the instrument (HI). HI = BM elevation + BS rod
reading,.

c i U R L T S oy SRS B EI PR
otarting at the upstream end of the reach, position a 300-foot tape along the centerline

~ &l e memam o] TE L e n s i saam S L e o F o o I mdyan b mlatalon absamasnn Jonsem e bln s fa Ll saan D o
VML UL CLECELLIIRTL 58 LEVIVY L HIELD VUL ckt 1115 ELLS‘: UL VWAl E LW VL2ICELL DLLTClERT L 'ilél.ll L 1Ll\’ll,lll}:."].

Place the rod at the thalweg at station 0 on the tape. Obtain the rod reading and record
the value in the loresight (FS) column as shown in Table B-8. Record water surface,
bankfull, and lowest bank height measurements (if fowest bank height is greater than

bankfull stage) perpendicular to the tape at station 0 as shown in Figure B-13. (Note:
LBH in Figure B-13 at station 0+00 is the same as BKF).

Continue the same sequence downstream to the start, mid-point, and end of major bed
features and repeat the same measurements at the new stations.

At cross-section intersection locations, note the distance (station) on the longitudinal
profile tape. When using multiple instrument setups, take a measurement on top of
both cross-section end points to obtain common elevations of the cross-section and
longitudinal profile.

Profile your entire reach (20 to 30 bankfull channel widths is normally used as a
minimum longitudinal profile length guideline).

Plot the longitudinal profile (Figure B-14); plot the cross-section locations and the
corresponding bankfull elevations on the longitudinal profile.

Draw a line through the water surface data points of the same bed feature (e.g., top
of riffle to top of riffle) to represent the average water surface stope. Draw a best-fit
line through the bankfull data points {(be sure that all bankfull data points are good
indicators). Determine the average water surface slope and bankfull slope. Note: The

average water surface slope and the bankfull stope should be parallel.

Measure the water surface facet slopes and bankfull maximum depths by individual
bed feature from the plotted longitudinal profile (Figure B-15) and calcutate the
corresponding dimensionless ratios (Table B-9); enter the mean, minimum and
maximum values in Worksheet B-3b.

Copyright © 2017 Wildland Hydrology
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Bankfull Characteristics

Bankfull Characteristics for Selected USGS Gage Sites in the Maryland Allegheny Plateau/Valley Ridge
Hydro-physiographic Region
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Bankfull Discharge as a Function of Drainage Area for the
Maryland Allegheny Plateau/Valley Ridge Hydrc-physiographic Region
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26 Development of Regional Curves Relating Bankfull-Channel Geometry and Discharge to Drainage Area for Streams—Pa., Md.

***Note: Carbonate Settings for Pennyslvania and Selected Areas of Maryland***
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Source:
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Figure 9. Regional curve representing the relation between bankfull cross-sectional area and drainage area for car-
bonate settings of Pennsylvania and selected areas of Maryland. See table 1 for information associated with cross-
reference numbers identifying each station shown in this figure.



