


Lo B R T e
SV SHL B SR

kDEPARTMENT OF THE INTERIOR* : i :
HuUBERT WORK, Secretary I

UNITED STATES GEOLOGICAL SURVEY - > .
GEORGE OTIs SmITH, Director .

Water-Supply Paper 522

SURFACE WATER SUPPLY OF THE
UNITED STATES '
1921

PakT II SOUTH ATLANTIC SLOPE AND EASTERN
GULF OF MEXICO BASINS

NATHAN C. GROVER; Chief Hydraulic Engineer
A. H. HORTON, G. C. STEVENS, and WARREN E. HALL, .

P e e

Dluri'ct‘ l;n&lneeri

WASHINGTON
GOVERNMENT PRINTING OFFICE
1925 v




.
. K Aol
ADDITIONAL COPIES

OF THIS PUBLICATION MAY BE PROCURED FROM
_THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT PRINTING OFFICE
ST WARHINGTON, B &L 0 T,

. AT
¢ 10 CENTS PER COPY
g ]




Authorlzation and scope of work
,,Deﬁnitl‘on of terms
Explanation of data’

Accuracy of field data and compubed resnlfﬂ, : : :
Publications - i e b

. Cooperation - ' PR AN 10
Division of work : N 10
~ Gaging-station records S S I ' 10
: James River basin . AN 3 . - 10
James River at Buchanzm, Va__—. s ' , 10
‘James River at Cartersville, VAo - 12 :
Roanoke River ‘basin e 14
Roanoke River at Roanoke, Va SR . 14
Roanoke River at Old Gaston, N. C______ e . 15
Dan River near Pinnacles;, Va i e 17
Peedee River basin — 19
Yadkin River at North Wilkesboro, N. C VA, C19
. Yadkin River at Donnaha, N. C : : . 21 .
Yadkin River near Salisbury, N. C 4 : 22
Fisher River near Dobson, N, C : e 24
Ararat River near Pilot Mountain N C 26
Santee River basin : - . 28" il
Wilson Creek near Adako, N. C afy . 28 SRR
Savannah River basin ' : P 29,
Chattooga River near Tallulah Falls, Ga________= e 29
Altamaha River basin - . : —_ 31.
Ocmulgee River at Juliette, Ga o ‘ 31 .
Oconee River near Greensboro, Ga ~ - 33
Oconee River at Fraley’s Ferry, near Milledgeville, [ DUR——— 34
St. Marys River basin-__ 36
St. Marys River at Moniac, Ga- I 2 : 36
Suwannee River basin : i S 37

Suwannee River at Fargo, Ga
Allapaha River at Statenville, Ga
Withlacoochee River near Qusley, Ga
Apalachicola River basin _—
Chattahoochee River near Norcross, Ga - .
Chattahoochee River at West Point, Ga__ .
Flint River near Woodbury, Ga..
Flint River near Culloden, Ga
Flint River at Albany, Ga
Kinchafoonee Creek near Leesburg, G :
Ichawaynochaway Creek near Newton, Ga
Spring Creek near Iron City, Ga :

REBABEBESESY




v . CONTENTS

Gaging-station records—Continued. i Page
Mobile River basin . : -
Cartecay River near Cartécay, Ga___
Coosawattee River near Carters, Ga
Oostanaula River at Resaca, Ga.
Coosa River at Childersburg, Ald_
Ellijay River at Ellijay, _vn
Etowah River near Bail Ground, Ga
Etowah River near Rome, Ga .
Long&wamp ‘Créek near Ball’ Ground, Ga__
" Tallapoosa River at Sturdivant Ala
stcellaneous measurempnfs

Ipdex :
LA o Lo : R . . . Snt
~ ILLUSTRATIONS e e,
v ’ ) ’ o . Pags

' l?I.A'm 1. A, Price current meters, B, Typical gaging station __________ 2
. I1. Water~stage recorders: A4, Stevens contlnuous, B Gurley :
“printing; O, Friez— o TS 3




B SRR

"SURFACE :WATER SUPPLY OLF ?HE SO‘UTH ATLANTIG

~ BASINS, 1921

" SLOPE AND- EA%TERN GULP OF MEXICO DRAINAGE L

v AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presentmg resuits 6f :
- measurements of flow made on streams m the United States durmg
the year ending September 30, 1921. :
.. The data presented in these reports were collected by the United
;States Geological Survey under thes follawmg authonty contamed m’
;the organic law (20 Stat. L., . P. 894) :

. Provided, That this oficer [the director] shau‘ ha.ve the direcﬁon of me
. Geological Survey and the classification. of publ.ie Jlands and examinations of -

the geoleg_lcal stmctu«re, mineral resources, and products of the national et

dowaln

_ The work was begun in 1888 in connectlon wath speglal stu(iles
relatmg to irrigation in the arid West. Since the fiscal” year endmg :
‘June 30, 1895, successive sundry civil bills pg.ssed by Congress have
~eex‘ned the followmg item and approprmtmns. e '

For gaging the sireams and determining. the water . supply of the Uni;ed -

. States, and for the investigation. of underground curreiits and artesian wells,

‘and for the preparation of !:eports upon the best methods of utilizing the water
Fesources.

.. Annual appropriations for the fiscal yaqm‘ endixnnge 80, »1895—1922 =

ot 01898, . . R 7 $12, 500.00 ¢

- 1897 to 1900, inclusive. I - ‘ 50, 000. G0
1901 to 1902, inclusive. e i ‘j.me 000. 00
1908 to 1906, inclusive sl llii L 200,000.00
1907 . BN L “15000000
1908 to 1910, inclusive.. ' : i i 7300, 000: 00 -7
1911 to 1917, inclusive..... : oo i i - 150, 000 QO
1918 ' - emeem 175, 000.°00
1919 S —— T § - T I
1920 e D 175,000.00

- 1921 e ila LIl CeiT el Ui 480,000,000
1922 Lol eanioilellol i i 18041000, 00

‘ “In the execution of the work many private a,nd State orgamzatmns

have cooperated, either by furnishing data or by assisting in colleéct-.

. mg data. Aclmowledgments for cooperatlon of the ﬁrst kim‘i are
. SR R &
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made in eonnectmn w1th ‘the descmptlon of each station. aﬁected'
_ cooperation of the second kind is acknowledged on page 10.
Measurements of stream flow have been made wt about 5,200 pomt&

'mamta«med by: thd SurVey and. the cooperaétmg orgamzatlo S, i Many ,
miscellaneous dlscharge measurements. are made at. ether pemj;& In-
~ connection with this.work data were also collected in regard to ) pre-:
clpltatlon, evaporatmn, storage reserv01rs, river proﬁles, and water *
power in'many sections of the cotmtry and will be made available in

‘;;Wat,er supply papers from tJme to time.’

T

s

DEFINITIQN OF, TERMS

The volume of water ﬂowmg ina stream the “run-off” or d18~;;
" charge ”—is expressed in"variofis. tei*ﬁls, each of which has become
associated with a certain class of work: The terms may bée divided
“into* two groups——(l) those that represent a rate of flow, as second--
" feet, gallons per minute; miners’ inches, and discharge in- ‘secotid-.
feet per square mile, and’ (2) those that represent the actual quantity
water, as run-off in 1nches, acre-feet, and millions of cubic feet.
,’I‘ e prmc;lpal terms used ih this series of repor(:s are second ‘feet;
'fsecond foet er | square “mile, run-oﬁ 1nches, and “dére- feei
‘may be'defined as feﬁo’w e
. “Second-feet” is'an abbrevmnon for “cubic ‘feet’ per second »
* A second-foot is the rate6f dischatge of water flowing in a channel
“of rectangular cross section 1 foot #ide’ and 1 foot deep at an avefagem
velocity of 1 foot per second. Tt is generalfy used as & fundgmenfgl e
unit from which others are computed.
“Second-fest per squaré mile ” is the average number of cubic feet
of water flowing per second from each. square mile of grea;drained,
~ on the assumption that the run-oﬁ’ is dlstrlbuted umformly both asy'
'regards tlme and area e - :

,,,,,

ered if all the water ﬂowmd from itina gwen penod were amlformlyf
distributed :on ‘the mlrface.. It is used for comparmg run-off mth ;
rainfallj which is usually espressed in inches., . “ - «
An ‘ﬁacre foot,” equivalent to 43,560 cubic feet, is the @antlty'f'
reqmred to cover an acére to the depth of 1 foot. The term is com-"
monly, used in connection with storage for irrigation. »
The following terms not in common use are here defined::
. ¢ Stage-discharge relation”; an abbrethmn for the, term. “rela- .
-tion of gage height to. discharge.” -. . . ; -
. “Control?; a term used to.designate, the sectlon or sectlons oi the‘;l’;
stream below the gage Whlch determine the stage-dlscharg:e relation










" gection -or séctions at all stages. - . o

o tbe;gage, Iﬁ shbu;ld ‘be noted that bhe nontroi may noﬁxba the §ime I

“1,.The “ point of:zero flow ?:for 4 yaging ststlom wthtw pmnt on: the
gnghei gage herghtr-r—a.t whmh water oeases to* :ﬁow mter tlie,
conterol LS VR B LAlR

EXPLANATION OF DATA o

. The’ da,ta presented in this report cover the yezu: beglpmn,g Octobe;
1 1920, and ending September 30, 1921. At the beginning of Jany- -
ary in. most _parts of.the United States. m;u;h of .the. preéipita;q;wn Ll
in tIxe preeedmg three months ig stored as groynd, water,in the form
pf snow or ice, or in ponds, lakes, and, SWamps, and thls stored wader -
pwses off in the streams during the spring break-up. ; At the end of
.‘agptember on the, other hand;. the only stored: water, availgble: for

run-off is possibly a small quantity in the ground; ,th&rafox:& the

~,runwoﬁ‘ for. the year beginning Octobet 1ig: practmally &l, ; erived
fmm [precipitation within that. year.: . . % iy

' The: base data collected at gaging sta,g;mns ,consxst of reqords o;E &

ﬁw, megsurements of discharge, and general information used te

' ’qupglﬁmemt\ the gage heights and discharge, messurements. ini. detep-

- mining the daily flow... The records of stage are obtained eithor from
direct: readings on a staff gage or from a water-stage reoorder that
_ gives miechtinuous Yédord of the fluctuntibhs. ' ‘Medstréments of dis-
~ gharge are made with a current meter. (See Pls. I, IL).. T;he gemeral’

mgthods are’ outlmed in standa.rd textbooks onihe measurement. of
iver.discharge. . i o

From the discharge measurements mtm,5 ﬁal)les are prepa,red. tya.t o
* give the discharge for any stage, and theserating tables, whenapplied -
- te, tbe gage hmghtps,,g:,ve the d,mhargve from, whgch the dmly, mo»n,thly, g
: ~4n<;l yeorly mean-discharge is determined. . . : yagis 7

The data( prgsgptfed for each, gaging sta.th p;‘ths aren wvemd by

e th.w report comprise . description of the statmn, Y tab},e; giving results

ot alschargq méensurements, a. table showing the, daily discharge.of

the stream, and, a table of monthly;and yearly ggscharga and run-off. S
I,ﬁ,gl)e hase datmm msuiﬁclent o dmrmme thﬁ dsnly dmhw&e,

- H@?B@ arg blmh%dp )
= " The,. d&ecmpthp of, the statlon g;ve% m ,a.ddltmxy ;§g statementg,,
rpgarding location and pquipment, information, in regard:te any con-
dltmgs that may affect the gonstancy-of the, shage- diseharge relation,
. coxering such subjects as,the accurrence,of ice, the.use: of the stream
+ for log driving, shifting,of control;, and.the cause and.effact of back:
water; it gives also information as-to diversions that decrease the”
ﬁo’& - the - gage, artificial regula.tmn Aaxim id ' minirur
rded stages, and the : accuracy of the. :
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‘Tllﬂi‘ta}ble ‘of daily -dischange: gives, 'in géneral; the diwhargé Im
second feet corresponding to the mean-of the: gage heights resd: ‘dach
dby; At stations on streams subject ‘to sudden or rapid “didfnal
fluctusations. the. discharge obtained from the rating table and:the
mean daily gage height may not be the true mean discharge. for the
day. If such stations are equipped with. Water—stage recorders the -

_ mean daily discharge may be obtained by averaging discharge at’
regular intervals during the day or by using the discharge mﬁegta‘tor;,
an instrument operating on the principle of the planimeter and con- ,
taining as an essential element the rating curve of the station.

TIn the table of monthly discharge the column headed % Maximum ”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does 1ot
indieate correctly the stage when the water surface was at crést
height and'the correspondmg dlscharge was consaquently larger
than ‘given in the maximum ¢olumn. Likewise, in 'the column -
headed “Minimum” the quantity given is the mean flow for the day
when “the meah gage’ hexght was. lowest. The columin Headed
“ Mean ” is'the average flow in cubic feet for each sécond’ during :
the month: On' this-average flow ‘computations recorded in’ the
rémami:ng celumns whzch* are defined on pages 2 an& 3, are basé& .

3!

ACCURACY OF EIELD DATA AND COMPUTED RESULTB

* The accuracy of stréam-flow data depends primarily (1), on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of ﬂow, and mterpretatldﬁ of -
Tecords.

A paragraph in the “description of the station’ or footnotes added
to the tables gives information regardmg (1) the permanence of the

" stage-discharge relation, (2) precision ‘with which’ the dischargs -
tating curve is defined, (3) refinement of gage readings, (4) fre-
‘quiency of gage readmgs, and (5) methods of applying dally ga;gé '
heights to the rating table to obtain the ‘daily dlscharge v
-L:For the rating tables ¥ well defined ” indicates, in géneral, that the
tating is probably accurate within 5 per cent; “*fairly well defined,”

- * within ‘10-per cent; “poorly  defined,”" th‘inn 15t 25 per cenff

These notes are very general and are based on the pIottmg of’ ‘the

Ci "indlwdual meagurements with reference to the mean rating curve

_ “‘The monthly mieans 'for any station may represent with Iuglt ageu-
racy the quéntity of witer flowing past the gage, but the ‘figures

‘showing discharge per’ square mile #nd - dejpth ‘6f Tunioff i#f'inchies

may’ be sub]ebt to gross errors cansed by the mc}usmn of Iarge non-

i Eor ¢ mord demueq disqusioa, of .the aceuracy of, memwlow ‘data. sea Growr, o e
,and Hoyt, I. C,, Accuracy of stream ﬂow da.ta U S Geol Survey Water Supply Papeu'_
" 400, pp. 53-59, 1916. Bt . : SR
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contributing dlstncts in the measmved: d:alhage“urea, by ladk’ of
information concerning water diverted for irrightion or cther
or by mablhty to interpret the effect. of artificial regul) _‘on o;E,the
flow of the river above the, station. % Sawnd- feet, persquare rnile”
and . run-off , (in. inches).” " are . therefare. mot. computed. if such
errors appear probable, The compubatlons are also-omitted for
- stations on streams draining areas in whi¢h'the diinual ramfé,ll is less
than''20 inchids. “AT “figures representmg “'second-feet 'per square
, mrile ”and  run-off ' (in inches) ** previously published by the Sm"sfey
- shouldbe used with' cautmn bemmse o:t possxbléf iﬁhef:ent but/ uﬁksnoﬁn
sources ‘of erfors:: et i
Many gaging st,siﬁons oni streams ‘in the' m'xgaied" ‘sections of the
United' States-are loeated above most of the diversions From ‘théss
streims; and: the discharge Tecorded does not'show the ‘water sipply:
available for ‘further development, as prmr appropristions below the
stations must first be satisfied. To'give'ah idea of the amount 'of
prior appropm‘tmms, kY para,gmph on'diversions is preséﬁted in eimlr
stition deseription.’ Where! values sre given ‘thése ¢ah not bé’ con-
sidered exact but as being the best informution avdilable. IR
~THo tablé of monthly discharge’givés only & 'geritrat idea 'of the -
flow- st the station and should not be tsed for other thait pretimindry’
estimates; the tables of daily discharge:.allow more-detailed studies.
of the variation in flow. It should be bérne in mind, Kowever, that
 the observations in each succeeding yeaf' ’tﬁhy"bef expéctet! to’ ihrow
new light on data prevmusly, piblished. . e

"Pustic T,JZQN$ “};

 Investigatitn ¥ water re!soﬁ.r t ) fec;{ Sf.aies qulpglcal

Survey hag eppsisted n arge mart,of measirements of the yolume of
~ flow of streams and studies of the,conditions ssifmtmg that: flow, but
it has comprised alsoviivvestigtion of ‘suchclésely dltibd. sabjéets as

irrigation, water storage, water PoWwets; g u’n‘d wﬁters, ahd’ hﬂality of -

waters. Most of the resu’fts"é)rf ﬂ;\e§e 1pv§sﬁga 10 ‘h?,vq een{ pub- )

lished in the series of water- suppiy PARSTS) bqtispmﬁm, a,appeaved

- the monographs, bulletins, professional papersy:and. smmusd - mports
The results of stream-flow:m8asureittents ave now pablished an- - -

nually in 12 parts, each part’ :‘t'“ g ‘an ates 'l‘fose’ bbunaanes ;

Part L. North -Atlantic slope basins ; TaT
II. South Atlantic slope and easteim! Gﬂf eﬁ Mﬁxi.m M& Codoold

i flfv on;q ﬂ' H ‘,fRIver ﬁasl“‘ 3% —*.‘ Wl £ " {‘fé‘ il b “E;J P r‘f i

bt *V“vpixer m‘sb!sﬁppi HHver dnd FHidson by Basmfw( adh o nevibpn
VI Missouri River basin. o ISR B W R 5
VII Lower Mississippi River-basin. : '
. 105505—25——2 '
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. VIEL. Western .Gulf of: Mexico basins: .. ' =io0 i) 00
. IX. Colorado River basin, - R T

X. Great Basin.- ) o
' 'XT. Pacifie slope basxgs ‘in Qalifornia. P
XTI North Pacifi¢ slépe basifis, in three parts- " e e
A, Pacific slope basins in Washlngton and upper Golumbia Rfver
basin, ; Iy v
- B, Snake River, basin. . e
C, Lower Columbia River basin and Paciﬁc slope basjns in Qrggpnﬂ.

Water-supply papers and other pubhcatlons of the United States
Geologmal Survey containing data in regard to the wajer resoureces.
“of the United States may be obtained or consulted as indicated below..
1. Copies may be obtained free of charge by applying to the
Director of the. Geological Survey, Washington, D. C. The edition.
pmnted for free distribution is, however, small.and is soon exhausted:
- 2. Copies may be purchased at nominal cost from 'the Superin--
“tendent of Documents, Government Prlntmg Oiﬁce, Washmgton,
D. C., who will, on application, furnish. lists glvmg prices, « - ..o
8. Sets of the reports may be.consulted !in the libraries of the
principal cities of the United States. , .
4. Complete sets.are available for consultatmn m the loca,l ofﬁces
‘ of the water-resources branch of the Geologlcal Survey; a8, follows(a .-

----- Boston, Mass., 2500 Customhonse. o T E S
. Albany, N. Y,,; 704 Journal Bmldiug. Lo e CaE
Trenton, N. J., State House., . .. TR S P I P M
" Asheville, N. ¢, 316 Jackson Bmldmg‘ S g e
Chattanooga, Tenn., 37 Municipal Building." R e
Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, IIL, 1404 Kimball ‘Buflding,
Madison, Wis care of Railropd Commission of Wiseonsin. , ... .«
Ames, Towa, Stdte Highway Commission Building ' R '
"Rolla, Mo., Rolla Building, School of Mlnes and Metalﬁit‘gy
» Topeka,’ Kans 28" Federal Building: * -
+ - Helena, Mont., $2 Méntana Nitional Bank: Bmldmg. RS
.Denver, Colo., 403 Post. Qffice Building. ; B T
. Salt Lake City, Utah, 313 Federal Bullding, ‘ “‘;
7 Idaho Fallg, Idaho 298 Federal Bmlding '
" '"-Boise, Tdaho, 615 Idaho Building. .
' “Tacoma, Wash,, 408 Federal Bullding.
~ .. Portland, Oreg,, 606 Post Office: Building, ’
- wie . San Erapcisco, Calif., 328 Custompouse. ., A
"Los Angeles, Calif Federal Building
Tueson, Ariz., 210" Agricultural Buildmg, ﬁ‘niversity of Arfzon )
Austin, Tex., State Capitol. Goene o TEa A‘,i}':n‘i
Honolulu;. Hawaii, 25 Capitol Building. TR ST R

A list of the Geological Survey’s publications may | be obta.i'hé&f
applying to the Director, United States Geolog;cal Survey, Waﬁhmg-
~ ton, D. C.
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Stream-flow records have been obtained at about 5,200 points in

the United ‘States, and the data o
reports tabulated below:-

Stream-flow data in reports of (ke United States Geological Survey ..,

IR

[A=Annual Report; B=Bulletin; W=Water-Supply Paper]

btained have heen piblished in'the.

Report Character of data Year
10th A, pt. 2. ... Descriptive information only . . oo aaaas 1884 to BSept.
11th A, pt. 2. ... Monthly discharge and descriptive information_._.. S, 1890.
12th A, pt.2..._..__|._.__ 11 S ST S i’ lsgg gt{w June 30,
13th A, pt.3.._..... Mean discharge in second-feet. ... . -oeoomoooeecmeaaocercccnaaacaas l% I;J Dec. 31,,
4th A, pt.2.._____. Monthly discharge (long-time records, 1871 t0 1883) . . .. cccoocennen 18?3&0 Dec. 31,
Bi31.... Descriptions, measurements, gage heights, and ratings. 1893 and 1804.
16tk A, p! Descriptive information only - -
B140___ --| Descriptions, measurements, gage heights, ratings, and monthly | 1895

discharge (also many data covering earlier years).
) 3 S Gage heights (also gage heights for earlier years)...._ - 1806.

18th A, pt. 4........ Descriptions, measurements, ratings, and monthly discharge (also | 1895 and 1896.
similar data for some earlier years). .

WS e Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas.

Wi ... Description, measurements, and gage heights, western Mississippi | 1897.
gg&rs below junction of Missouri and Platte, and western United

19th A, pt.4....__.. Descriptions, measurements, ratings, and monthly discharge (also | 1897,
some long-time records).

wa7 Measur: ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.

W28 eceaaen Maeasurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.

Wth A, pt.4....___. Monthly discharge (also for many earlier years) ..._.__.l..___.... 1898,

W35t039.__. Descrilstions, measurements, gage heights, and ratings._ -| 1899,

2ist A, pt. 4. Monthly discharge. .- - -« oo oo oo -| 1899.

WA47tob2.... Descriptions, measurements, gage heights, and ratings. -| 1900,

Fon 1] Deveriptions meesearerments, gage heights, and rofings 1501,

] ons, measurements, gage he and ratings. .

W Monthly distharge. oo oo T 1901,

W 82to Complets data : 1902,

W 97 to dg __________________________________ 1603,

W 124 .d 904

W 165

‘W 201

W 241

W 281

W 281

W 301

W 331 to 382,

‘W 351 to 362..

W 381:t0 304

W401 to 414

W 431 to 444

‘W 451 to 464

W 471 to 484

‘W 501 to 514

W521to534. ... _. 1921,

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements st

many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained.
prior to 1904 has been published in Water-Supply Paper 119. '
The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1921. 'The data for any particular station will be found in the
reports covering the years during which the station was maintained. .
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For example, data for Machias River at Whitneyville, Maine, 1203
to 1921, are published in Water-Supply Papers 97, 124; 165, 201, 241,
261, 281, 301, 321, 351, 381, 401, 481, 451, 471, 501, and 521, which
contain records for the New England streams from 1908 to 1921,
Results of miscellaneous measurements are published by drainage

.
basins. e
4
g
7P
'
i
S
e
,f:,‘f“;, jee e 1& n'}ti‘!,,:;“‘s nal ! o el LEE Ced i ”
. « N . e . . ,
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PUBLICATIONS

.

+30001d IOATY SOUSIMET ‘4§ 0} SOLIBINQLL} PUE OLIBINQ) 0NV ¢

3880 W03} JAAISSISSTI JO SO

Auo smap myepy pus ‘enbdu ‘onsoy
“S[IP) UIIA TOIOUD| MOPY o :
*SUISeq AT GOSIB)) PUB 00xonLy, 1de0xe B[UI0JED) U] nuﬁ%% 18010 4

: . Y
*QAISNUT “IBATY UIMPRX 01 0ATT annanonmum “

*BATSTIIUY “IOATH

SIOAU

0I8MBII(]-0 DALY UOSPIH o

*A[00 SI9ATI PUB[RUY MON «
. Ao £eg UOSPOH w

HBmALLY, ¢

L ) - IOATY 010K 3
“IDAYY SOUTB( 0F SI0A [[IYIANYIG PUE UOXD MY

. uon>u ﬁam “iodoy [eNUUY PUOss-LJUeM.Y, UT 0061 10} SRIBUISIP A[UIUOUL Jo

89[qey, °ggledsg Ajddng-1008 M UIDOUTE oD YR PUB S[UIONED Y UOFIRILY DU ‘S[PA
‘uopye)idperd UO BiEp pue 54— swedeg Addng-lotes) 0} Xopul pUT SI[QB) 8y s
"sulseq 9do[s oged YInos pUB SIOALL IS Pue SAULY 4

N . B *A[U0 WATH GABUOIN s -

UOSTUUNY YIIA UOTIoUn{ 9A0qe JRATY PUBI) PUB SIOA[! UOSUUNE) DUS URIH s |
‘ © o IBATY UTIBID s o
*AUO JOATY SORIBL o .-

R o o oN98ld YA *A] 1eg “yiodey BnuuY ﬁa.&noh%s 6681 10) 9AIBYDSTD A[YITOT JO SOYSY, _‘6g 968
. uopjoun{ Mo[eq SIUBINGHY [B pUB “IGON ‘SHYUWMIO) ISOU SIAM 0f8[d PUB (N0 ¢ A1ddng-10y8 M4 U POUBIUO0D §2-0¢ 81808 A[AANG-101E A 0} XODUI PUS SI[%) FulIe » -
¥, £80 2858 1ee” 089 .| 628 | 829 228 929 988 #2 g9 jeee - | I8 0 TTUUUURESE .
¥19 4 eig Z1e TIS 018 609" - 809 208 909 <09 709 209 | 308 109 - 7058161
il ‘| sy 8% 8% 08F 6L¥ 8L¥ 724 (754 1753 254 oLy [ B E a8
07 20% 0% 9% o - 69% 8o¥ 19¥% 9% 99% Lo | 8Gp 412 9% TonTeLTeL
il Erdd b 144 o5y - 65¥ 8E¥ 5% il g i R S g I " OT8L
¥ erp 413 1% otd 60% 0¥ 0¥ 90¥% 0% 0P £0F 0¥ I SN 101
2 .| goe 262 - 168 -} 068 68¢ - 882 282 988 988 me 288 28g - 8¢ =TI WIS
0298 g-208 V2ot 10¢ 09g 698 - 80¢ 298 998 gge 98 298 298 158 "TTTURIeL
O-zee g-c8e v-gee 1ee 08¢ 628 87¢ 28 43 928 28 88 . 228 128 )
g1 zIg zIg 1e 018 608 808 108 908 S0 708 208 - 208 108 === HeE.
262 %62 762 162 065 4 88% 8¢ 985 982 ¥85 £87 28 182 S )
[424 (474 L% 74 Z+°0% | 692 808 198 992 902 79 o0z %9 195 ~=~"""806I.
774 29z 292 - 198 194052 | 6% 24 ¥i74 9% 9F2 e 574 s 748 % "g-L06T
- g a e
jiid ¥1% ¥12 812 | EIZ4GIC | 112 012 60260z | 802 208 908 202 VG ‘0T « ,%a o “f0% w [T 9061
R N 4
841 ‘1LY SLT 8LT 21 LLT4'LT | ALT e'QLT | BLT er1’e9ty | TUT 1LY 0LY 691 891 ‘29T « oﬁn IR P i 9061
- a
Se1 ser ge1 44 pera‘gel | €1 zer TEL‘8CTy | YETo 02T | OS1 83T« 621 82T " GI'9gT e [ ‘9GTo Bl w [TTTTTHOGL
001 00T 001 001 001 00T 86 6696 « 66 00T« ‘66861 | 268 ] 88164 - 7 S 2061
8 a8 a8 98 a8 98 8, 7868 4 B, 98 Ry - 83281 €8~ [e%8e |8 o it 2061
9409 SL'99 9L°99 sL'e9 9L S8 | 9499 | 9L'98'09y | 910D 9.99'9r | Q409 gL'e9 | 9Lge 75 N 108%
19 198 18 1€ 18 0g 0 0 09 : ‘6¥ oF &b 6hr'8F | 8Y 8% v ‘b ="""s Q0BT
82 88 8 6es°8e | 682 ‘8¢ sg2ep |28 18 18980 98 98 9 9898 ¢ o8 "7 6681
w010 - I0ATH (1ddis
B[QUINI0) 1 gyl (wAryg
uj sussq SUISB /
_&oﬁ wiseq reddn e[uI0j jseq u@.:% suiseq 01 JOATH FI0X
pusmoy | _ SUISBq d S038T SOwe() 03 JOATH
ogpRg AT Sugeem | TEO W | ppeeqg WSeq | oo ATy ujseq . 1ddi 18015 urseq ooy | wgor 3g)
PuB AT oysug ur surseq 2ol IOATH 0] ﬂm&m AT ~SISST U8 JOA] I0ATY 0 Mﬂ
aiqumon s o | ¥ fopuoop| JoJOD | sesin | mossty | seddn | DRSTMA | ‘oyg | JOJRD d | mex
adojs TINYSOM SOUIIMBT wI9)sed ofs
MO g8 d Jomory pur Avg . ;
’ ogBd UOSpNE "8 pus OPUBHY
. ; UV JyoON
: ‘ ynog ;
sujseq odo[s o8 YHON .
1Ix. X X X1 IIIA IIA IA A © AL jiss I I

T86I-668T fﬁvggamevﬁ woasls Jo symsas Bupuniuod ssodvd Arddns-torpn Jo sRQunN




10 SURFACE WATER SUPPLY, 1921, PART II

COOPERATION

Acknowledgments are due for financial assistance rendered by the
Virginia Railway & Power Co., Central Georgia Power Co., Co-
lumbus Power Co., North Carolina Geological and Economic Survey,
‘Georgia Geologlcal Survey, Tallahassee Power Co., Tucker & Laxton,
and Viele, Blackwell & Buck.

DIVISION OF WORK

Data for stations in the James River drainage basin and for
Roanoke River at Roanoke, Va., were collected and prepared for
publication under the direction of A. H. Horton and G. C. Stevens,
district engineers, assisted by J. J. Dirzulaitis, B. L. Bigwood, J. S.
S. Jones, V. B. Lamoureux, D. S. Wallace, and H. S. Price.

Data for drainage basins south of James River, except Roanoke:
River at Roanoke, Va., were collected and prepared for publication
under the direction of Warren E. Hall, district engineer, assisted by
L. J. Hall, B. M. Hall, jr., J. H. Morgan, and Mrs. Effie T. Work-

.man.

The manuscrlpt was reviewed by B. J. Peterson.
| GAGING-STATION RECORDS
JAMES RIVER BASIN
JAMES RIVER AT BUCHANAN, VA,

LOCATION.—At highway bridge near Chesapeake & Ohio Railway station at' =
Buchanan, Botetourt County. .

DRAINAGE AREA.—2,060 square miles.

RECORDS AVAILABLE.—August 18, 1895, to September 30, 1921. -

GAGE —Chain. gage attached to highway bridge, installed November 21, 1903,

to replace original wire gage read from August 18, 1895, to that date;.
read by D. D. Booze for United States Weather Bureau. Datum of gage[

lowered 2 feet April 3, 1897, to avoid negative readings. A span of the}
;7 bridge and the gage were destroyed by flood on the night of March
27, 1913. A temporary gage was used from April 22 to September 15,-
1913, when a new gage was installed
stcnmmn MEASUREMENTS.—Made from downstream side of two-span hxghway[
bridge or by wading.
_CHANNEL AND CONTEOL. —Bed under bri,dge is composed of rock overlain With_~‘
a thick deposit of mud.  Banks high; net overflowed except in extreme
floods. Control of boulders and gravel several hundred feet below sta-
" tion.
" EXTREMES OF DISCHARGE. ~—Maximum stage recorded during year, 11.0 feet
January 23 (discharge, 24,400 second-feet) ; minimum stage, 1.9 feet August
28 to September 8 (discharge, 340 second-feet).

1805-1921: Maximum stage recorded, 81 feet during the night of March‘ ’

27, 1913, determined by levels from flood marks October 2, 1914 (discharge
not determined) minimum ‘stage, 1.2 feet (present gage datum) April
17 and May 2 1896 (discharge, 260 second-feet).
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JCR— Stage-dischange relation. affected by ice during severe winters.
Accuracy.—Stage-discharge relation permanent during the year; not a,ftected
by ice. Rating curve fairly well defined between 300 and 28,000 second-
feet; extended beyond these limits. Gage read fo tenths once daily
Records fair.
JOOPERATION.—Since July 15, 1906, gage-height records have been furnished
- by United States Weather Bureau.

Discharge measurements of James River at Buchamm, Ya., durmg the year
ending Sept. 30, 1921

“Date : Madsby— nelght | chatge:
. Feet | Secft.
Nov. 22 2,88 | . 1-,12030
May 14 542 5,080
June B 2.42 683

'Dady chsoharge in second-feet, of James River at Buchamm Ya., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.
795% 445 11,7007, 2,070 | 2,900 | 3,080 | 1,180 | 1,180 976 | 57| 795| 340
640 | 445 9,610, 1,920 [ 2,560 | 3,080 | 1,180 | 1,180 | 975 | 715 716 340

0! 4457 5,200 1,020 | 2,220 | 3,080 | 1,180 | 1,180 [ 975| 570 | 640 340
570 | 445 4,330 | 1,780 | 2,070 | 3,080:| 1,180 | 1,520:} 505 |- 640 | -840
570 | 445 3,670 | 1,650 | 1,020 | 2,900 | 1,180 | 1,%20 | 880 | 505| 505 340

445 | 3,270 | 1,520 | 1,920 | 2,900 | 1,080, 1,520 | 1,520 | 505 | 505 340
505 { 445 | 2,900 | 1,400 | 1,780 | 2,900 | 1,080 [ 1,400 | I, 505 | 505 340
505 | 445| 2,560 | 1,200 | 1,780 | 2,900 | 1,080 | 1,400 | 1,400.| 505 | 445 340

45| 2,220 1,290 | 2,560 | 2,000 | 1,080 | 1,290 | 1,290 | 505 | 445 795
506 | 445 1,920 | 1,200 7,370:| 2,900 | 1,080 | 1,200./-1,080 | 505 | 445 445
505| 445} 1,650 | 2,560 | 13,700 | 2,720 | 1,080 | 1,200 [ 975 | 505°| 445 570
445 | 445 %, 620 | 7,370 | 7,370 | 2,720+ 1,080 | 1,820 [ . 880.| 505 | 445 506
45| 445| 1, 5,800 | 5800|2720 | 975°12,560( 795|1,080 ( 390 505 .
445 | 445 5200 | 6,580 | 4,560 | 2,720 | 975[2,900| 715)1,180| 508]| 505
445 | 445 110,500 | 9,040 | 3,670 | 3,270 | 975 2,900 | 640 | 1,400 | 446 446
445 | 506 | 7,640 6,840 | 3,270 2040 a75 4 2,220.1 670:( 1,180 | 445 45
445 | 2,900 |- 4,560 | 5040 | 2,900 | 4,330 [ 1,080 | 2,070 | 570 | 880 | 445 445
445 | 4,100 | 3,670 | 4,560 | 2,720 | 3,470 | 1,400} 1,780 | 570 | V715 | 448 446
445 ( 2,560 | 2,900 { 3,870 | 2,560 | 3,080 | 1,400 | 1,520 | 505 | 640 445 390
445 | 1,780 | 2,560 | 3,080 | 2,390 | 2,900 { 1,290 | 1,520 | 670 | 670 | 445 390
445 | 1,400 [ 2,220 | 2,720 | 2,390 | 2,560 | 1,200 | 1,400 640 | 505| 445 390
4451 1,080 | 1, 6,060 | 3,470'| 2,300 | 1,180 |.1,400-] 64071 5051 . 390 390
445 | 975 | 1,780 | 24,400 | 7,100 | 2,220 | 1,180 | 1,200} 670 505 | 390
445 | 975°| ‘2, 17,200 | 4,560 2,070 | 1,180 [ 1,200 | 570 | 505| 390 390
445 | 880 | 1,920 [ 4,800 | 3,670 | 1,920 | 1,180 | 1,180 | 670 | 505 | 390
445 | 880°f 1,660 | 4,100 | 3,470:| 1,780 | 1,0804-1;180 | 670 | 505 390
45| 795 1,520 | 3,470 | 3,270 | 1,650 | 1,080 | 1,080 | 570 | . 505 | 390 390
445 |~ 795 12,720 y 3,080 | 1,520 | 1,400'["1,080 U505 | 340 390
445 | 7,640 | 2,720 | 3,470 1,400 | 1,400 | 10801870 | 975 | 340 390
445 | 9,610 | 2,560 | 3,270 |..._____ 1,200 [ 1,200 [ 976°] 670 | 795| 340 390
446 .| 2,220 | 3,270 1,180 .2 nae 975 640 | 840 f.......
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Monthly discharge of James River at Buchanan, Va ro’r mc year emlmy
e .~ Rept. 80, 1921 :

IDrainage area, 2, 060 square miles)

Discharge in secopd-fest :

’ . o | Run-off
Month | T Per in inches
Maximum | Minimum | Mean ' | square:
mile
Qctober.... 795 445 489 0. 237 o
November. 9, 610 445 1,450 T4 .
December. 11, 700 1,400 3,630 1.76 2.
L) (11T o OO , 400 1,290 4,740 2.30 3
February. . 13, 700 1,780 3,820 1.85 1,
arch._ .. ... 5,040 1,180 2,670 1,80 1
April 1,400 975 1,160 . 563 .
ay. JdL 2,90 975 1,520 .738
June, 1,520 802 |- . 389
Tl e 1,400 505 661 .321
August caae 7 340 459 | - .223
September. . 795 340 417 | . . 202 .
The year.. ’ 24,400 340 1,810 .879 11

B3 TR PEEER

JAMES RIVER AT CARTERSVILLE, VA,

LocAaTioN.—At highway bridge between Pemberton and Cartersville, Cumber-
land County, 50 miles above Richmond. Willis River enfers from south
a mile above station and Rivanna River from north 7 xmles above

_DRAINAGE ABEA.—,230 square miles.

RECORDS AVAILABLE—January 1, 1899, to September 30 1921

Gage—Chain gage on downsiream side and near Cartersville end of bridge;
read by B. W. Palmore, - Wire gage used previous to July 24, 1903.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.-—Bed composed of rocks and sand shifts somewhat
during floods.  Banks high; left bank is overflowed at a stage of about 20
feet.

EXTREMES OF nrscmuwm —Maximum stage recorded during year, 14.68 feet
at 5 p. m. December 1 (discharge, 43,300 secoud-feef) minimum stage,
0.50 foot at 10 a. m. Aumst 29 (discharge, about 600 second-feet).

1899-1921: ‘Maximum stage recorded, 26.7 feet at 6.p. m. December 30,
1901 (discharge, aboyt 106,000, second-feet) ; minimum stage, 0.5 foot at :
10 a. m. August 29; 1921 (discharge, about 600 second-feet). ’

IcE. ~—-Sbage«i:lschm'ge relation affected by ice during severe winters.

' Accuricy.—Stage-discharge 'relation permanent; not - -affected by ice during
the year. Rating curve fairly well defined between: 1,300 and 40,000
second-feet and extended beyond these limits. Gage read to hundredths
twice daily. Daily discharge ascertained by applymg mean daily gage
height to rating table: Records fair.

“The following discharge measurement was made by G 0 Stevens and J. 7. i
Dirzulaitis:
June 22, 1921: Gage height, 1.96 feet; discharge, 2990 second-feet.



FAMES RIVER BASIN -« ©7

Daily discharge, in second-feet, of Fantes: River dtiCartersville, Va., for the

year ending Septt 43!)' ‘1921“ ’

Day | Oct. | Nov. | Dec. | Jan. | Feb. | Msr,| Apr. | Msy | June |
1,470 41,700 | 8,650 | 390 | 9,190 | 5,480 | 5,460 | 4,600 | :
1750 342% 8,130 | 8130 | 8,650 | 5,460 | 5 020 | 3,790 |-
1,550 | 25,000 | 7,610 | 8,130 | 10,000 | 5,690 | 5,020
1,790 | 21,300 | 6,870.| 7,870 | 10,800 | 5,690 | 5,240 |13, 600
:1,5650 | 17,700 | .-8,890 | 6,870 | 10,800.] 5 020 | 6, 150
©1,850 | 11,400 | 7,360 | 6,390 | 10,300-}:5,460 | 8,180 | 5,920
1,630 | 9,460 | 5020 | 5920 | 9,730 | 5 240 | 7,610.].3 790.
1,550 | 8,650 | 4.600| 5920 | 2920} 5020 | 6,630 3,990
1,550 6,630 | 5,460 | 6, 7,870.] 5,240 |.5,920 | 3,790
1,550 | 6,390 10,000 | 8,390 | 8,130 5, 600 [ 5,460 | 3 590

550 | 5,690 | 13,700 | 12,500 | 7,610 | 5,460 | 5,690, | 3,400
ksso 5,460 132300 15’,300 f g’,m 7,360 %sz
1,630 | 5,240 | 12,200°| 18,300 | 7,100 | 4 600 [13/700-2,6
1,710 | 5690 | 19,000 | 12,800 | 6,870 | 4,390 |11, 400 | 2 470
1,790 | 11,400 | 40; 10,800 | 7,110 | 4,390 {12200 | 2470
2,470 | 25,800 | 30,000 | 87930 | 7,610 | 4,300 [10,600 | 2,470
24,400 | 16,300 |°24,000.| 7,870 | 8,390 | 4,600 | 8650 |1, 960
20,000 | 17,100 | 18,300 | 6,870 | 10,800 | 6,390 | 7,110 | 1,790
11,400 | 15,500 | 13,400 | 6,300 | 9,460 | 5,90 6,156 | 1,960
8,390 | 13,700 | 11,100 | 6,870 | 8,920 | 4,810 | 5,460 | 2,300 |
6,390 | 7,110 | 11,400 | 17,400 | 8,130.| 4,600 | 5,240 | ‘2, 470
4,600 | 6870 | 15,200 | 10,300 | 6,870 | 4,600 | 5,020 | 3,
4,300 | 8,130 { 21,300 | 19,300 | 6,150 | 5, 240 | 4,190 |2, 130
2,,810 8,130 | 37,400 | 15,200 | 6,63} 5, 690 | 4,190 | 2 130

390 | 7,610 | 20,600 | 10,600 | 8,130 6,150 | 4,100 | 2,
3%900 | 7,110 | 23,700 | 10,000 | 7,360 | 5,240 | 4,190 |2, 470
£190] & 20, 0: ' 7,360 | 52407 4, 190 -%m
3, 790 5,920 | 5,240 | 8,390 | 2,300,
28 b i Bae i
. ol 920 [

July | Aug. | Sept.
2,300 | 3,020 | 1,000
20| bool %0
£390.|8 0201 860
3,210 210 . 860 .
2,080 {5,790 | . e85
LSy S
“2,130°| 1,560°1 1,150
2,470 | 1,650 {1,080 -
2650 | 1,310 | 860
2,830 | 1,710 | -
3910 | 1,310 | 2.1

4 4,100 | 13671 1,790
4600 | 1,310 | 1,4
£810 | 1,150 11
7,110 | 1,000 [ 1,150
6,870 | 1,000 | 1,000
S0 | 190 | 1%
3,400 | 1,470 | 7730
2040 | 1,000 | 1,470
2,130 | 630 |, 1,470
2040} 1,000 | 1,470
‘9,300 | 860 | 1,280
1790°| 930} 1,150
5790 | 730 |- 1,000
1,830 1,000
2,470 |- 795 |1 000
2,130 880 |.......

- NoTE.~—Gage not read June 3-5; mean dischargg estimated.’

Monthly discharge of James River at Oartere;;iue, Vd., for
, . Sept. 30, 1921

the year ending

I .
‘ [Drainage ares, 6,230 square miles)
Discharge in second-feet
Run-off
Month. . Per | ininches
Maximum | Minimum | “Mean square
. mile
October_. 16, 100 1,470 2, 950 0,474 0.55
31, 800 1,470 6, 1.00 112
41, 700 5, 240 12, 800 2.05 2.36
, 500 4,600 | 15,300 2.46 ‘2.84
19, 300 5, 920 10, 400 1.67 1.74
10, 800 5,020 , 000 1.28 1.48
390 4,390 5, 250 .843 .94
13, 700 4,190 6, 790 1.09 1.26
5, 920 1,790 2,950 L4714 .53
7,110 1,470 3,100 .498 .57
3,210 600 1,410 .226 «26
, 130 665 1,110 <178 .20
41,700 600 | 6350 102" 13.85
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" ROANOKE RIVER BASIN
_ ROANOKE RIVER AT ROANOKE, VA.

LocATIoN.—At Walnut Street highway bridge in Roanoke, Roanoke County.

DRAINAGE AREA.—388 square miles.

.Rmconns AVAILABLE. —July 10 1896, to July 15, 1906; May T, 1907 to September

i 30, 1921, .

Gage~Chain gage on downstream side of Walnut ‘Street Bridge; read by
employee of Roanoke- Rallway & Electric Co ere gage used previous to

.- November 28, 1903.

DISCHARGE MEASUREMENTS.—Made from downstream side -of Walnut Street
Bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of. coarse gravel and small boulders.
Banks may be overflowed at extreme-flood stages. Control, loose boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 3.50 feet
at 8 a. m. November 30 (discharge, 2,250 second-feet); minimum stage,
0.60 foot' November 5-8 (discharge, 58 second-feet).

1896-1921 : Maximum etage recorded, 14.34 feet. Angust 6, 1901 (dis-

“charge, 16,900 second-feet) ; minimum stage, zero on morning of December
23, 1909, when flow was retarded by freezing. -

ICE. -—-Stage—discharge relation seriausly affected by ice durin,g severe winters.

“Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined between 80 and 7,000 second-fget ; extended be-
yond these limits. Gage read to hundredths once daily. Daily discharge
aseertamed by applying daily gage height to rating table. Records good. -

Goopmmom -—Gage-height record furnished by the Roanoke Railway & Hlec- -
trlc Co.

D'tscharge measurements of Roanoke River at Roanoke Va., during the year
ending Sept. 30, 1921

ast

. ' ‘ . Gage Dis-
Date Made by— height | charge

i - Feet. Sec.-fi.
Nov. 23 | Bigwood and Lamoureux. —— ’ L0l 156
May 17 | A0 memalsn . : . 1.22 211
June 29 | B. L. Bigwood__.._.__ - .92 120
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Daizy Macharge, i’n ‘second-feet, of Roanolé River at' Romke, Va., for the

year ending Septg 30 1921

Day Oct. | Nov. | Dec. | Jan. Feb. Mar. Apr‘ May.| June’} .July. | Aug. | Sept,
160 [~ .58 11,650 | 335 | 815| -613|. 822 261 981242 66
150 58 11,100 | 343| 772 675| 322 242( 156| 111 156 156
150 58| 680 | 243 ‘730 |'¢ B41| 322| 28| 18| 111|180 - 87
134 58| 445| 330 | 650 . 507| 322| 01| 150 98 1. 140
127 56| 445| 322 650 476 | 822| -300| 206 87 [ 140 172
119 56| 417! 801| 575 | 445 301| 203| 188 87| 1 111
119 56| 575" 208 | 507 | <380t 285 | 281156 &7 4 1 75
116 56| 650 | 281 | 445| 366| 281, 261 156 87| 11 87

T 18| 80 281 575( .3667 281|242 | 186 | 124 111
93 69| 417 281 1,650 366| 281 A72 |0 191 106 11
8¢ 80| 343 281 1,530 | 366 261 |-:1242'|"7156 |- 08 98 98
69,1 801,100 301|142 | 366| 243| 445 98| 08 98
60 80 | 1,650 [ 322 1,000 3687 223 343} 124 3| 156 98
66 80 (1,480 | 690 730/ 343| 223| 322 124| 541{ 140 91
60 231| 650 730] 541 | 860 261 2811 124 HOT| 124 87
60| 330 | 07| 730| b541) 650 242 | 243 | 116| 476 (. 111 87
601,360 | 476 | 650 541 507 |--801| -223{ - 111'| -301'] 140 87
60| 612! 417| 575| 507 445). 28| 208| 111 21| 11| 82
60| 289| 417 507| 507| 445 281 172 11| 22 o8 75
.60 417|476 650 380| 260 172 | 186 | 156 87 87
60| 1781 417 650 612 | - 36| 263 162} 228 | - 140 80 87
60| 178 g’? 1,530 | 541 38| 242| 162) 206| 124 754 208
60| 162 1,360 | 575 | 3431 242 186] 158 | 16 71 124
60| 162| 507)1,200| 650| 3431 234 | 1561 111 | 111 66, |~ 111

60 172| 507 |1,150| 650 | 445| 216 172 106 | 343 66 |
621 172|. 476 1,200| 650! 417 | 206 1724 106{ -140 | 66 93
62| 417 | 445| 690 | 650 366 | 2421 156|124 a2 66 87
60 | 1,100 730 | 650 | 343 366 206 | . 111 156 87. 87
60| 905| 343| 815 343 | 389 ;',E 261 75 87
58 | 2,250 |: 815 336 281 140|848 71 82
58 fameean 335 | 815 |-oenun. 322 ... =T 417 (L N
Monthly discharge of Roanoke River at Roanoke, Va., for the year ending

Rept. 30, 1921

['Drglgigge.~a;ég,":38:g, square miles]

Discharge in second-feet

, Run-off in

¥ Month % Per ingches

’ Maximum | Minimum | Mean square
e . : mile

169 58 83.6 0.215 | 0.25
2, 250 56 ‘322 . B30 .93
1,850 335 614 -~ L.b8 182
1,530 281 623 . LBL 1.86
1,650 |- 5 726 1.87 1.95
’ 860 o322 | 433 L1l 128
380 | 206 276 . .71l 79
45 158 238 .813 71
223 106 - '150 . 387 .43
541 87 203 . 523 ©. .60
242 66 107 .276 .33
206 66 [ 104 . 208 .30
2,250 56 321 - 827 11,24

T

: ROANOKE RIVER AT OLD- eAs'ron'. Neo G
“LocA'rmN.-—At bridge ‘of Roanoke Railway Co,, at Old Gaston, Northampton
' County, three-fourths mile below mouth of Indian Creek] 1% miles north
* of Thelma, and 214 miles above mouth. of Deep Creek
DRAINAGE ABEA.—8,850 square Tiles. :
"RECORDS AVAILABLE, —Deeembér T, 1911, to Segtember 80, 1921 . .
" GaeE~—Chain gage attached to outside ‘guard . timber on downstream side of
second span from rightend of deck ratlroad bridge; read by R. A. Howell,
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DISCHARGE MEASUREMENTS.—Made from downstream side of  the. bridge.
Measuring section broken by 11 bridge piers.  This bridge has been floored
over and equipped with handrails, It is now a combined toll highway -
and railroad bridge.

CHANNEL AND CcONTROL.—Channel practieally perma.nent. Control about 1 mile
below -gage is of rocks and probably permanent. Left bank subject to
overflow in extreme floods, bat a fair determination can be made of the
overflow discharge around bridge.

EXTREMES OF DISCHARGE—Maximum Stage recorded during year, 9.7 feet at
725 a..m. December 3 (discharge, 59,700 second-feet) ; minimum stage,
1.00 foot at 7.30 &, m. August 27, 28, 30, 31, September 1-3 and 8 (dlS-
charge, 890 second-feet).

1911-1921: Maximum stage recorded, 16.6 feet at 7 a. m. March 18,
1912 (dlscharge, 210,000 second-feet) ; minimum stage, 095 foot at 6-a. m.
October 1, 1914 (discharge, 790 second-feet). -
Ice~—Ice forms to considerable thickness at this station during severe winters,
and the stage-discharge relation is seriously affected.

'ReeuraTION.—During periods of low water there are variations in flow, prob-
ably due to weekly (Sunday) shutdown of large power plants farther up-
stream. . These variations are observable at power plants at Roanoke
Rapids and Weldbn on Tuesdays or Wednesdays.

Accuracy.—Stage-discharge relatlon practically permanent; not affected by 1ce-
during the year. Rating curve revised slightly on basis of recent meéasure-
ments and is well defined below 33,000 second-feet and fairly well defined
to 200,000 second-feet. Gage read to tenths once daily. Daily discharge
ascertained by applying daily gage helght to rating table. Records good..

The following discharge measurement was made by Stevens and Dirznlaxtis'
. June 21, 1921: Gage height, 2.38 feet; discharge,, 4410 second-feet.

Daily discharge, in second-feet, of Rocmoke River at 0ld Gaston, N. C., for ﬂw
year endiny Sept. 30, 1921

Nov. Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2,090 8,500| 1 9,500, 8,000 7,080 7,080 4,520
1,830( & 7 9,000 11,500 6,280 5,560/ 8,500
2, 360 7, 9,000 11,000 5,920 5201 7,080
3, 230) 6, 8,000 8,500 5,200 4 180, 4,860
2, 930 6, 8,000 7,540 5,560 11,500, 3,860
2, 640) 6, 8,000, 7,080 6,660 14,100 4,180
2,080 6, 7,080, 6, 8, 500| 10, 3, 540)
2, 090 5, 6,660 6,280} 7,080/ 7,080 3,230
1,830 6, 7,080, 5,200) 5,920 4,520 2,640
2, 090 6, 8,000 11, 5,560 4,180} 2,090
2,360 50, 10,500 8,000] 5,200 3, 5, 200|
2, 360 45, 8,500| 7,540, 5,020 4,180 7,540
2, 640 27, 8,000{ 5,920/ 19, 3, 5,920
2, 360 17, 8, 5, 560) 200, 3, 4, 5
2, 640 30, 8, 500[ 5,200( 16,600] 3,540 8,860,
2,930 45, 100 11, 500{ 5,200| 10,500, 3, 5, 560/
11, 000 51, 10,0000 5,560 9,500 3,540 8,500

48, 100 15, 800 9, 000( 19,900{. 9,000, 2,9030| 9,000

37,400 12, 8,000| 23,500 7,080, 5,920 6,660

16, 600 10, 000 7,080| 13,600 '6,280 4, 4,1
9, 000 9, 000" 6, 9, B;560| . 4, 4,180
5, 920 8, 500 6, 280{ 8,000{, 5, 560 3, 3, 40|
5,200 10, 000} "8, 6,660{. 5,560 3, 3,230
4, 520 14, 700 6,280 85001 5,200; 3, 3,230
4,520 , 500 8,500( 9,500{ 5020 3, 2, 930
4,620/ 18, 500 12, 7,080f 4,520 3, 2, 930)
4,180 9, 000 10, 500], 6,660} . -4, 520¢ 3, 2,360
5,200 11, 000] 9,000 *'5, 8,660 3, 2, 640

200 10, 000 " 8,000 & 92010, 6. 2, 6401

52, 100 9, 500 -7, 7,080{ 9,000f 5, 3,280

el 10, : < 6,680 .:...C Y Lu--lea] 3/ 2801
? T Ty TE, v OIS O




Mantmy discharge of Roanoke River ot OM Guaston, Ni Oy’ far the m‘endm
. Sept. 30, mt

[Drgj?lnggg area, 8,350 square m!leii_}

T ROAHOKE BI’V’ER BASIN -

. . Discharge in secondsfeet ar o
r . ano T —T ~| Run-oft in

. Month . d o i Per .inches :‘,

- Maximum | Minimum'| ' Mean square
L . mi

Qetober.. ... 1,000  1,340| 3,080 0,369 0.43
MNovember... ....... - 52, 100 "1, 830 D,Sgg L4 127
December. 59,7% 7,080 | 1B, 2:20 254
Tebraary Wi0| | txe| 5os Ih
lebruary. .08 B
March 12,500 6,280 8310 . 995 115
April . . - 23, 500 5, 200 8, 570 1.03 1.18
gigy--.--. ...... | az20| . 452 8300 -.904 115
une 11, 500 .. 2,930 5,110 .612] .68,
Iuly , 000 ‘2,090 [ 4,500 .530 .62
August 11,000 880 2,430 201 | .34,
Spptember 9, 500 80| 2,200 T2 .3
:. T year. 59, 700 80| 8,620 1.08 14.08
ey

DAN BIVER NEAR EINNAGLES, VA, '

Locu:ox —In the middle of Pinnacles Gorge, 8 miles southeast of Pinnacleg,

) Patrick County, and 7 milés upstream from North. Qnrolina State lne.

DRAINAGE ABEA—35 square miles (deterxnined by a survey around basin by

- pri#ate engineers).

RECORDE AVAILABLE.—October 29, 1920, to September 30, 1921

GasE—A vertical staff on right bank at end of measuring welr* read by C. M.

" 'Gentry. The location is very Inaccessible, 80 that onIy one daﬂy reading‘
..'e0t1d be obtdined. . . i .
Btscfﬂmum Mmsmumsn-e& rectang'ular sharp«edgeﬂ t;lmber weir attached
to heavy timber, bolted to bedrock. The joint between rock and weir was
i mobntight, 8o seme water esokped. mnden; weir. + The weir, dischrge table.
was checked by one current-metey discharge measurement made by wading.
A standard weir formulg was, used to compute weir rating table.
CHANNEL AND CONTROL.—Channel approaches weir on a fairly straight line,
~ the weir forming a Rool 3 qr 4 feet deep at low stages. . Control formed
by weir.

Ex:r,x;pums OF DISCHARGE.—Maximum stage recorded, 2.9 feet morning of Decem-
ber 14 (discharge; 886 secorid-feet) ;- ‘minimum stage 0.22 foot Septem-
ber 17-20 (discharge, 17 second-feet).

Ige.—None reported.

BEGUI.A'I‘ION.mLOW stages eo:nsidembiy aﬁeeted by operation of several mﬂl

- dams umtream i U il

Cﬁoormnon —-Recorda furntshed by . North Carolina Geologicala and Econo '

*7 - Survey. - : : R

The follpwmg discharge measurement was made by W E Ba{l and Tl; m-j

dike Saville:
- July 25, 1921: Gage height, 937 foot diseh&rge, 318 eeeend~£eet
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Daily discharge, in: second—feeb, of . Dan River. near Pinnacles, Va., for the 'year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. |.May | June | July | Aug. | Sept.
237 87| 105 125| 201 72 57 57 45 20
185 87| 105 114 165 72 57 51 43 22
125 87| 105| 108 125 212 57 51 39 26
117 82 98| 168 | 105 117 55 45 33 20
190 79 98 |- 106 96 82 72 45 33 20
105 75 87| 102 87 75 57 39 33 28
105 72 87 98 82 72 55 39 33 28
145 72| 212 95 87 72 55 35 33 28.
108 72| 310 93 82 72 55 33 |- 60
105 96| 500 90 75 67 55 35 33 33
105 91| 370 87 72 67 55 35 B B
105 871 340 87 721 190 5 33 24
165 72| 260 165 72 114 45 60 33 24
686 | 540 | 212 | 237 72 87 45 9 A4 2
212| 500| 165| 125 125 82 45 84 ¢4 20
165 |0 125 125 | 114 | 237 82 45 72 24 20
1451 114 105 98 | 310 72 45 691 - 24 17
168 ] 108! 105 91! 237 67 45 60 24 17
9% 105] 1% 87 1 - 190 64 451 310 24 7
91} 125/ .100 87| 125 .75 45| 105 ¢4 (. 17
87 1. 114 87| 1081, 72 22 45
R7| 105 % 87 51 20 43
45| 105 | 190 87| ‘145 45 29 39
117 08| 165 108| 105 33| 20/ .36
87 87| 125| 105 82 31 20 33

87 | - 125 96 72 87 20 31
27| 125| 168 9% 72 " 72 0 28
165 | 165 145 [l 72 45 g. 28
125 | 212 |.o.... 87 98 43 28
108 | 185 |..._... 87 571 20} 28
06| 12 87 oot o 51 20 [-oecqam

Nocm.«-—No ga ht record Jan. 30 and 31 and F'eb 20 disehar :] estima.ted
North Carolina éeologl cal and Beonomic Survey. No gage»height record Mar. 8-18 and
Sept. 9; discharge estimated by U. 8. Geol. Survew by commrlson with records of Ararat
River near Pilot Mountéin. N

Monthily d/twharge of Dcm RWer near Pimmcles, Va,, tor tba mr emuny Sept

30, 1931
[Drainage ares, 35 squ};rg miles} _ s
' Discharge In second-feet’
. . . N ‘Run-oﬁ .
Month - P N T ) Per | ininches
B .| Maximum Minimum +Mean- ¢ -square
P . i - mile ]
gég - 53 93.7 2.68 - 299
e s o820 - 2154 -4, 40 . B.AIF
72 131 3.74 | . 4,31
500 87 183 5.28 5. 45
7 S8 108 ) o 2.9, 3,43
310 72 ‘118 3.37 <3078
212 57 83.8 2.39 - 2,78
72 45 53.8 1.54 1.73
310 } ;3L Lo 63,8 1.82 4 210
45 ] © L T80 .+ 90
60 17 2.8 R 1H 5,88
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!'ADKIN B.I‘VEB A’.l‘ NORTH WILKESBORO, N, 0. o

Lo¢aTion.-——At' new' bridge (same focation’ as ‘old éme. w&shed out July 16,-
1016) 3,870 feet below Southem Railway stafiou “at North Wilkesboro,
. Wilkes County,. '\ ; o C a

DBAINAGE AREA.—{00 sqnare miles . - G

RECORDS ' AVAILABLE~~April 10, 1908, to Jnne 30, 1909 and Oetober ‘1, 1920

. to Septem);)er 80, 1921. e

Gace—Original chain gage washed away with old bridge July 16, 1916 The |
original datum was lost. A temporary staff gage was used from October
17, 1920, 't0’ Apell 18, 1921, when a chain gage was installed on downstream’

- handrail and set to, datum of staff gage.” W. L. Wyatt read the gage tm
August 6, 1921, .and ’S U. Reynoids thereafter. - . .: 4

DISCHARGE MEASUREMENTS.—Made from bridge. at gage. ’

CHANNEL AND conmog—Cha.unel is straight above statjon, slightly curved
at bridge, and straight for 600 feet below. Currenb is swift. Right
bank is lIow and subject to overflow but all’ waber must pass under bridgef
and approaches Left bdnk' is high and rocky.”' Bed of sti'eam ‘18 rocky. )
with sand in places; one channel gt all stages. - S

EXTREMES OF. mscnmmmMaximum stage recorded during year 13 0 feet. from N
8.30 to 10 a. pi. December 14 (dischargd, 10,700 ‘second-feet) ; minimuri:
stage, 1.3 feet at 6 a. m. September 17 (discharge, 876 gecond-feet).

 1908-1009 and 1920-1921:° Maximum. stage recorded, 18:8 feet (datum‘

", of old gage) at 1020 a. m, November 19, 1906 {dischurge, 22,300 second-.
feet, revised determination) ; minimum stage; -‘-06 foot Ja;mary -26, 1905
( discharge, 184 second-feet).

ReeuraTioN —Very slight regulatlon from small mill dams upstream S

AccUnAcY.~—Stage-discharge Yelation ‘permanent. ., Rating eurve. wéll deﬂmd(
‘between 876 and 10,000 second-feet. Gage rend to hundredths-twicd daily::
Daily discharge ascertained by applylng mean daily, gage height to mt,ing;
table. ‘Records good. )

choharye measurements of Yadkin River at North Wilkeaboro, N. O, during
the year ending Sept. 30, 1921 :

i

Dec. 14. NrthCarolmsGeol ical and B io Sur . 1225
OZ & cORemICc VeY cmnrmncnnvancrdnnappmnenn k

July'zl W E H ) 2301,

Sept. 2| L.J. Hal].... <+1.56
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Dady discharge, in secondifeet; of - Yadkin River af North Wilkesboro, N. O'.,
for the yewr endmg Sept 30 1921 »

| sept, ,

bt gt
&

45 Shdas sssbe gieus o

o

Jan, | Feb, | Mar. | Apr, | May, | Juns
880 968}
1,430 [ 2,420, 964 | 760 |
1,480 | 8,160 |-.912 { . 760 |-
1,380 (2,100 | 912 7601
l,% %ggﬂ ,.:312, ?7'60 §
oo | LB | o8 | oel |
1,500 | 1,280 [ 6t | 1,0d6°]
b ot dac
#o020| 1,170 [ 880 15% ;
1,430 | - 860 | 1,280
4 1y v 860 11,120 |
1,170 ’1.333 1,020 ['1,070
1,840 | 1,280 | 1,070 | 1,480
1,500 |, 1,170 | 1,020 | 1,120 |
1,170 {'1,120'1 1,020 | 964
H N ) .
964 | 1,070 | 964 11,430 |
LE0 110 | S0) Zew
1,430 ...l 810 )

1y -

—Dai
!!A(mn ‘River near 94l

arsﬁg. Oct 1—16 s n} y P

48215,
), dally. gage haight. ascertaénql fsrom graph constructed on:basis of two- daﬂy xendings

a:ud May 4

With reoomds ot ﬂqw otA

Monthly dischdrge of Yadhin River df Nokth Wakeswro, N‘ 0., for the year

ending Sept. 30, 1921

.y LPrajnage area, :500X square, mileql

Al ARG
Discharge in seoond-feet e
o e ‘Riun-off .
B Manth y : Per in inches’
Maximum | Minimum | Mean square
mile
3 3 .
O‘r.eber ; - 2,730 . 453 649 13017 . L807
Nmembel‘...-; .- - 3,080 452 756 1181 L Lgs
- 7, 240 618 1,490 2.98 3.44
Isnuary ST PR viidet oo 2640 Y120 01,180°1 0 232 -
February 3,160 964 1,440 2,88 3.00
March. .. . 1,070 810 925 1.85 2.13
April 4,480 760 1,270 2.54 2.83
a8y 2,380 712 » 200 2.40 2,77
Jupe..... 1,220 532 820 1.64 1.83
Inly - 1,220 492 715 1.43 1. 65
August. 1,020 452 599 1.20 1.38
September.... 1,220 376 506 1.01 1.13
The Year..comcaceiorcreiamaancnamcnes 7,240 376 958 192 26,02




1L, | PEEDERCRIVER BASING - fi7vs

i A}BKIN’ RIVEI. AT .'DONMIA, Wie@y oiivc W

LocaTION -—-One-fourth mile upstream from raibxoad station at Donnaha.
Forsyth County, just below site of old toll bridge whieh was washed
away by a flood in 1916, 6 miles dowpstream from Ararat B;ver, Which
enters from left, . ‘ . .

DRAINAGE AREA. 1,600 square miles.

RECOBDS AVAILABLE—April 11, 1913, to September 30, 1918, and Ocisober 1.
1920, to September 30, 1921.

“Gage~~Vertical gage in four sections on left bank, 150 feet dewnstream from
left end-of remains of old toll bndge, read by J. F. Goolsby. Section of
gage below 10 feet, which was carried away by ice m Febmary, 1918, was
replaced Aprll 23, 1920.

DISCHARGE MEASUREMENTS.—Prior to flood in-July, 1916, measurements were
made from toll bridge. Bridge washed out in. July, 1916. After thét
date no measurements were made until April 28,1920, when a new; bridge
had -been erected 1 mile downstream. Since July, 1920, :measurements

) have been made from a cable erected 400 feet upstream Irom gage by
North Carolina Geological & Economic Survey,

CHANNEL AND CONTEOL.—Bed composed of sand and bedrock probably per-
manent. Current slightly obstructed by two. old steel trusses one of
whieh is opposite and the other 300 feet below gage; obstraction probahly
permanent. Control is a rock ledge extending across river and forming a
shoal 450 feet below gage.

EXTREMES OF mscnmn.—-—Maximum stage recorded dm.-ing year, 145 feet at
10 a. m. April 17 testimated. discharge, 19,200 second-feet) ; minimum
stage recorded, 5.4 feet numerous periods in Septémber (discharge, 1,160
second-feet).

1913-1921: Maximum stage recorded, 40.0 feet at 8 a. m. July 1§, 1915,
(determined by obgerver who meagured from flood marks down to water
surface at lower stage: discharge not determined) ; minimum stage, 4.65
feet at 4 p. m. September 80, 1914 (discharge,-678 second-feet).

Ice—Stage-discharge relation not affected by ice.

DiversioN.—None.

ReguLaTION.—None except for a few small mill dams on tributary streams.

Accuracy.—Stage-discharge relation practically permanent. Rating curve’
well defined below 2,500 second-feet and fairly well defined between 2500
and 15,000 second-feet; extended above 15,000 second-feet. Gage read to
tenths twice daily. Daily discharge ascertained by applying mean,, ﬂaily
gage height to rating table, Records fairly good.

. Discharge meamrements of .Yadkin River at Donnaha, N. C., during the 1;earc
o ending Sept. 30, 1920 and 1921

Date Made by— ook | o, || Date | Madeby— 7 {08 Dis
o Feet | Secoft. || 1920 ; | Feet | Seorft.
A'Br. A. H. Condron......... 6.10 2,440 || Oct. 2 Bmm sand Savillee_..| 6.36 2, 520
July 12 | North Carolina Geo- 4 ...... | ., . L3 R T 6.31' 2

O G 2 Cot "#4nd Cobb e.. 1,610
% Nov 13 Austin imenmezennes 5:657 ‘ I,'g70
ng. 28 1021 U R N
Sept. 11 Isn 15 ¢ Broache (Lo . _illili] 668 | 8,020 -

L] N orth Carohna Geological and Ecouomic Survey.
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I)mly discharye, in second-feet, of Yadkin River at Donnaha, N. C., for the year
endmg Sept 80 1921

| O¢t. | Novi| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July Aug. | Sept
3,290 | 4,620} 3,480 | 2,530 | 2, 1,780 1,380
3,200 1 8,860 1:3,200 |'2, 530- 2530 17807 21, 300
. 3290 | 3,100 | 3,290 | 2,530 | 1,960 | 1,780 ;,%:
3,200 | 2,720 | 4, 050-| 2,720 | 1. 8% <1,610 1,
3,200 [12,530 | 4,620 | 3,290 |.1,700 | 1, 1,160
2,010 (2,530 5,570 | 2,010 |.1,530 | 1,610 1:. 1,160
2,010 | 2:340 | 4,430 | 3,290 | 1,700 | 1,530°] 1,160
T2720 [ 2,240 | 4,620 | 3,290 | 1,780 [ 1,450 1,230
:%720 %530 5570 | 3,860:| 1,610, | 1,450 | 1,160
720 | 8220 | 5,100 | 2,910° 1,610 | 1,450 1,160
2,720 | 2,000 | 4,4301 5,200 | 1,610 | L 610 1,300
2,720 | 2,060 | 3,860 | 2,010 | 1, 1,450 | 1,450
2,720, | 1,960 | 3,670 | 2,720 | 2,150 | 1,450 | 1,610
2,720 | 1,870 12,010 | 2,530 | 3,200 | 1,700 | 1,300
3720 | 1,960 | 2,910 | 2,530 | 2,910 | 2,340 | 1,230
2,720 | 7,470 5,570 2,340 2,720 | 2,150 | 1,160
2,530 |15,800 | 2,670 | 2,310 | 2,910 | 1,960 | 1,160
2,530 | 5,050 |'3,100 | 2,340'} 3,200 | 1,780'| 1,230
12530 |.4,6207].2,010 | 2,340 | 2,910 | 1,780 1,160
2,530 [ 4,050 ['2,010 | 2,340 | 2,720 | 1,780 | 1,300
2,530 | 3,670 1.2,910 | 2,340 | 2,530 | 1,780 | 1,300
2,340 | 3,670 »%910 % 2,530 | 1780 { 1,380
2,240 4,060 2,910 | 2,240 | 2,240 | 1,610:] 1,300
2150 | 3,670 | 2,530 |2,910] 2,530 | 1, 1,300
12240 | 3,670 | 2,530| 3,860 | 2,530 | 1,610 | 1,380
2,240 | 3,6767°3,670 |'3,290'] 3,670 | 1,700 | 1,700
2,240 3,670 | 2910 | 3,200 3,100 | 1,610 , 1,450
2,010 | 3,480 | 2,910 | 4, 240 v610'] ‘1,610
b san s (a0 2ue e j
. -« Sy ’ 1 ) » .
3,670 |00 ['8s # 1,450

Month‘lfy diacharge of Ywdkm ‘River af Donmzh
e - Sept 30 ”1921 '

T B T

Dlscharge in second-feet A

9']1

Y Month Yt

, " | Maximum 1 6 -
4,430 | 1,450, 1,930 121 1.40
10, 500 1,610 | 72,500 1,56 174
7,470- 2,150 | 3, M40t 1 2,46 2.84
9,370 2,720 3,980 2.49 2.87
5,950 3,480 4,720 2.95 3.07
3,670 2150 2,760 ). -, L72 - L98
15, 800 . 1,870 3,770 2.36 2.63
5,570 - 2,530 3,600 2.25 2:59
4,810 2,240 | 2,970 1.85 2.08
, 670 1,530 2,370 1.48 171
340 |/ 1,380 1,670 | 104 120
1,700 |. 1,160 1,820 % 825 e
The year. ... il 15, 800 1,160 2,950 1.84 25.01

«Yanm RIVER mz:m 'SALISBURY, woe

LOCA’J!ION —At hlghway bridge known as Piedmont toll bridge, 1000 feet up-
stream from Southern. Rallway bridge, 4 miles east’ of | Speneer, 5 miles
.downstream from mouth of South Yadkin River, and 6 miles east» of -
" “Salisbury, Rowan County. ; -

i
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DRAINAGE AREA. —«3,400 sqaare miles. - v SRR SR
RECORDS AVAILABLE—September 24, 1893, to December 31 1909 September 1,
1911, -to September 30, 1921.
GAGE-—Chain gage' atﬁached to highway bridge, read by J. T. Yarbrough.
From the date of establishment ‘to Mayh;&l 1899,  the gage wag at the
" Sotithern Railway bridge, and from May 31, 1899,iit was at the highway
bridge until ‘moved " back to the raflroad bridge éﬁrly in_ 1903, where jt
%o remained until the end ‘of. 1905. Since January 1, 1906, ‘the gage has
-, been, at.the highway. bridge; the datum eoriginally established there in
1899 has never knowingly been changed, byt it is probable that there has
been a variation of about 0.1 foot owing to settaement of bridge or other
cause.. On J'uly 19, 1921 gage was moved from middle of long span to a
* pbsition,near right'bank to ehminate probabﬂitv ofchange. The last gage
at the rallroad bridge. read the same gs. the gage at the hlghway bridge at
ge height 3.2 feet, but not for higher and lower stages Datam of the
. original gage at railroad bridge, somewhat qncertain _,
ISCHARGE MEASUREMENTS.—~Made from: ‘downstream: ‘side, of highway bridge.
« During -the time tlmt gage was at railroad bridge most: of the measure-
ments were made from ‘that bridge. During flood’ of "July, 1916, water
rose Over ﬂoor of liighway bridge, makmg it neeessary “to use rallroad
; bridge i 23
’ CHANNEL AND _CONTROL~~Channél wide and rather rough i éntrol is a r(mk
) Tedge about oo feet below bridge extendmg entirely across river; pe-
\‘5.‘ 5 manent‘ :
(TREMES OF DISCHARGE“—-Maximum stage recorded during year, ‘10 87 feet at
6 p. m. February' 11 (discharge, 43,200 second-feet) ; minimum stage,
“71.80 feet at 7 a. m. September 9 (discharge, 1,400 second-feet).
1895-1921: Maximum stage recorded, 23.8 feet at 1 a. m. July, 18, 1916
“*(discharge, 121,000 second-feet) ; minimum stage recorded, 1.2 feet ‘Sep-
tember 20, October 6, November 22 and 26 1897 (diseharge, 900 second-
. Teet)..
IcE —Never enough to aﬁect stagedischarge relation
. DIveRsIoNs.—N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>