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FLOODS IN NORTH CAROLINA 

MAGNri'UDE AND FREQUENCY 

S,RC.Jtiaa 
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' \--~ ~:.. . ABSTRAC'l' 

~ Recorded annual flood etas•• and d1achargea 
at i44 gasins atat1pn8 are listed. Alao in• 
cluded are .. ,.,_known tlood atapa an4 
dtacbarpa, both at saglD& atattona an4 at 
lllacallaneou. at tea. Us IDs the annilal flood 
dtacb&rpa at saslas atatlona a regional 
anal7a1s of flood .. sa!tudea and trequenctea 
1n the State wd Mde. Reaulta ot the anal
J81a are (1) a cozapoatte annual tlood fre
quencJ curve tor Jorth Carolina, (2) two coa
poatte seasonal flood-frequencJ curvea for 
the State, and (3) curves tor tranaferrtna 
the composite trequencJ curve• to apec1t1c 
a1tea on tbe baa1a ot location and drainase 
area. A ausar, ahowa the tlood-trequenc7 
relat1oMh1pa 1 the •thod ot detel'lllntng 
flood trequencJ at a a1te 1 and the applica
tion ot tloo&-trequenOJ 1ntormat1on to t7Pl• 
cal probleaa. 

D'l'RODUC'l'IOI 

.Purpose 

Plooda are .oat often atudted because ot 
their potential tor da .. glng the worka of man 
and tbe natural reaourcea be depende on. Pro
tection fro• flood ~p cannot be provided 
unleaa reliable eatt.atea ot the -.gnitudea 
ot future floods are available. Such eatt
.. tea JWSt DeceaaarllJ be baaed on put flood 
ezperlence. Por Jorth Carolina thla report 
~rovidea (1) available ~ .. to data on flooda. 
(2) definition of the geosraph1c var1at1ona 
1n flood potential, and (3) a atmple .. thod 
ot eatlaatins tlood .. ptudea and trequen
ctea at gaged and ungapd attea 1n the State. 

scope 

Tbla report preaenta tor the flrat tt.e a 
compilation or annual floode (tbe h1gbeat tn
atantaDeou. gage height and diacharp durin& 
tbe Je&r) at each ot 144 atre .. •pgins ate
tiona 1n lorth Carolina and adjacent atatea. 
These flood dtacharps ban been co-.puted 
rna tbe original recorda ot step and dla
charp; 1n so• cases this involved rev1a1on 
of prevtousl7 published ttgurea on the baste 
ot .ore recent tntor-.ticn. In addition, 
.. jor floods that occurred prior to the be· 
sinning of the record haw been 1ncluded 
where atage and dlacharp were found ava11• 
able. 'l'beae data provide the basta for de• 
wlo~nt of flood-frequeao7 relatloM tor 
atre... 1n the State. 

A tlood-trequencJ curve tor a .. &lns ata
tton can be constructed bJ aDJ of aeveral 
atandard •thoda. such a curve ahowa tba 
known flood ezperience at the alte and allow• 
the eattution of future flood •snitude• 
correspon41ns to aeleote4 recurrence inter
vale. However 1 the a~~~&ll aa!iple of ammal 
flooda III&J' not trulJ' repreaent the lons-te:ra 
frequenCJ' relation because ot randa. vari
ation and poaalblJ because ot tt.e trenda. 
B:!fperience baa abown that a pneral trequen
CJ' curve applicable over a talrlJ' wide region 
•1 be obtained b7 co.blnins the recorda ot 
III&DJ' atationa wlthtn that reston. The ca.• 
postte tlood-trequencJ' curve av~rase• the 
flood ezpertence tbrou&bOut the area, in er
tect t.provlng the record over that tor &DJ 
one station. Purthermore, it provides a tre
quencJ curve applicable not onl7 to sased 
sttea but to ungapd altea aa well. Arq ef
fect of t~ trends ta included in the ca.
poalte curve; that ettect can onl7 be reduced 
b7uaing •• long a record •• poaaible. 

AnalJSe• ot floods are .. de uslng dlaoharp 
in preference to stap. Qlacharp depends 
upon ato:ra tJpea and dralnap-baain oharactel"-
1atloa1 both ot which are ordtnarilJ' subject 
to little change over a period or rears. The 
relation ot atap to flood •snitude chans•• 
troa place to place along the channel and 
often chanpa with tt.. at &nJ' siven location. 
Purther1 atap data at ppd attea cannot be 
uaed to eatt..te flood •Snitudea at unppd 
sltea. 

Individual diacharp-trequeDCJ' curves .. J' 
be cOIIbined after reducing tlleir ordinates to 
a ca..on (dt..natonleaa) factor called •ratio 
to .. an annual flood.• ObvioualJ'• individual 
curves that ditfer -.rkedl7 should not be 
coabined. A statistical teat ia uaed to de
te~ne whether the variation of an indivtd
usl curve t1·o• the sroup .. an 1il sreater than 
al&ht be attributed to chance,. ·-

The composite curve detinea in shape and 
slope the trequencJ relation throUS)lout the 
area, the ordinate being expressed in di• 
aenaionleaa ter.a. In O':'der to tranater tba 
composite curve to a specific aite 1 ita posi
tion with respect to that site .ust be eatab
llsbed; in other worda1 tbe ordlnate ~~uat be 
changed back to discharge. Tbla ia accollp-
11ahed bJ eatabliahins a definite value tor 
tbe .. an annual tlood tt the stte. The .. an 
annual flood aa determined at each individual 
sasing atatinn ia a ... ple or tbe basic long
term value, and subject to chance variation. 

1 
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2 FLOODS II IORTB CAROLIIA 

Ill orct.r to nduce that ftriatlon, an.. ot 
alallal' flood behavior an detlned bJ oorn
latlJIC tbe data on .. an annual tlooda aD4 
dl'aiaar.·baain obaraoterietioa, and a .. an 
C\U'ft a drawn tor eaoh auoh ana. Then tbl 
•an annual flood tor a apeoitic alte UJ be 
obtalned from tbe appropriate .. an curve. 
i'beae ourYea per.it .. an annual tlooda to be 
deteradned for ungased aitea. Uae of thia 
proced\ll'e e.en at gaged a1tes tenda to· gi.e 
.," nllable valuea or Man annual tlooda 
tban would be obtained from 1ndiY1dual ata• 
tion record8. 

The composite trequenc7 curve and the our
Yea nlat1ng mean annual flood to baaln char
acterietica allow computation of the flood 
.. gnltude•frequencJ nlation at aDJ selected 
aite as needed for planning and deaign. Man7 
structures are designed to wit~tand a flood 
having a recurrence interval of leas than 50 
Jeers aD4 it 1a below that ncurrence inter
val that frequencJ curves are .oat reliable, 
Tbe greater part or this report ia given to 
flood-frequencJ analysis and ita application 
to Jorth Carolina streame. Emphasis 1s 
placed on the development of relations that 
are at.ple to applJ and that Jield reliable 
result a. 

Althougn the procedure Just described pro
Y1dea information most frequently needed, 
probl... arise in which other aspects of rre
quencJ are involved, For instance, the fre
quency of overtopping a fill on a secondary 
road _, be considered in the ecoDOIIIics of a 
crossing dealgn. For such purpose a modifi• 
cation of the above-described flood-frequency 
.. tbod ia presented. Likewise, construction 
plana -J be baaed on the probable frequeno;y 
of floods at the time ot ,ear in wbioh the 
work is to be accompliabed, Such aeaaonal 
1nfor..tion ia provided by composite frequen
CJ ourvea of annual au=ner tlooda and annual 
winter floods, Results of the various analJ
aea and instructions for use are summarized at 
the end of the report. 

Personnel and Acknowleds!ents 

This report was prepared in th~ Raleigh 
district office of tbe Water Resouroea Divi
sion of the u. S. Geological Surve7 aa part 
of a cooperative program with the lorth Caro-
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llna State Bignwa7 and Public worka Co•ie
aion. The Water Reao~ces Division of the 
Geological Surv•J ia under tbe dinction or 
c. o. Paulaen, Chief B7dl'aulic BngineQr, with 
J, V. B. Walla, Chief of the Surface Water 
Branch. Surface-water work in lorth Carolina 
ia directed bJ B. B. Rice, District Bngineer. 
The lorth Carolina State BilbW87 and Public 
works Co-tea ion 1a npnaented b7 W. B. 
Rogers, Jr., State Bignwa7 Bn«ineer, T. B. 
Gunter, Jr., State Bridse Bnglneer, and w. s • 
Window, BJ'drograpb1c Jngineer. 

'1'he baaie data on tlooda wen collected 
principallJ b7 the Geological Surve7 in co
operation with various state, federal, and 
other public asenc1ea. Plood recorda in tb1a 
report include data turniahed b7 Geological 
SurveJ offioea in Virginia, South Carolina, 
Georgia, and Tenneaaee and bJ the following 
federal agencieas Weather Bureau, Corpa of 
Bngineera, and Tenneaaee Valle7 Autbo1'1t7. 
AnalJaia of the data followa general proced
una developed bJ the Oeoloaical Surve7. 

PHYSICAL CHARACTERISTICS OP TBB STA'l'K 

Korth Carolina ia aituated on the eastern 
slope of the Appalachian Mountains and ex
tends from the highest 110untaina in eaatern 
United States to the Atlantic Ocean. The 
State comprisea three 4iatinot phJai~grapbic 
regions, the Mountain Region, the Pie4110nt 
Plateau, and the Coastal Plain. Tbeae 
regions are shown in tl&UJ'e 1. The Mountain 
Region UJ be considered a hilb plateau 
bounded and crossed b7 IIOUDtain ransea. The 
transition from the llountain Reaion to tbe 
Pie4110nt Plateau 1a ver7 abarp, there being 
a drop ot •• much aa 1,500 feet within a 
few milea. The Piedmont Plateau ia a region 
of sentl7 rolling topograph7 ranging in alt
itude trom about 1,000 feet in the north
western section to approxi-tel7 300 feet 1n 
the southeaat. The boundai'J between the 
Piedmont and Coastal Plain, eommonl7 called 
the tall line, ia actuall7 a zone 30 to 40 
milea wide tbrou&b which the topograph7 
slopea trom an a.erase of about 450 teet 
above aea level at the eastern ed&e ot tbe 
Piedmont to an average of about 250 feet at 
the weatern e4&e of the Coaatal Plain. The 
Coaatal Plain .. , be further divided into an 
inner portion that ia al1gntlJ rolling and 
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Pigure 1.--Ph;ysiographie regions of Jortb CarolinA 
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Pigure 3.--Mean ~nthly precipitation, 1n inobea, at Rale1gh, 1. c. 

well drained ana a tidal portion conaiatins 
Ot tlat 8WallpJ land, A portion ot the inner 
Coaatal Plain 1n Moore and adjacent count1ea 
1a locally known aa the Sandhilla. 

The seoloSJ ot North Carolina ia co~lex. 
Regiona or aiailar geologie conditione do not 
produce aimilar flood activity except inaotar 
aa they correspond with regions or similar 
topography and ao11 tJPea. 

llorth Carolina baa an average climate t7P• 
ioal or the W&l'll temperate zone. The climate 
ot the Coastal Plain ia atteoted b7 the 110d• 
erating influence ot the ocean and by ita lo
cation in the path ot northeastward atorma. 
In contraat, tbe Mountain Region baa experi
enced the lowest temperatures and the great
eat extremes of precipitation. Pigure 2 
abowa mean a!Ulual precipitation tor the State. 
Mean monthly rainfall ia a minbna in autUIIJl, 
increases progressively through winter and 
aprins, and reaches a maxiDNIII 1n aUIIIIIDir. A 
t7Pical monthly ralntall distribution ia shown 
1n t1gure 3. The intensity ot rainfall 1a 
usually greatest 1n aUIIIIIIer. Snow ia not un• 
c0111110n except along the coast but e.en 1n the 
•~talna anow rarely contributes to produc
tion or a large flood. 

The larger llortb Carolina atre&m8 originate 
1n the PiediDOnt or in the Mountain Region. 
Tboae eaat of tile mountains tlow tram the 
Pie&Wont through tbe Coastal Plain to the At
lantic Ocean. Tbe Roanoke, Tar, Jeuse, and 
Cape Fear Rivera bave their mouths 1n Borth 
Carolina. The Yadkin-Pfle Dee, Catawba, and 
Broad Rl.era !low southward into South Caro-
1.ina. Streaaa draining the Mountain Region 
weat ot the Blue Ridse flow into Tea~aaee 

• River wit!l the exceptJ.on of those draining a 
amall area comprising principally Ashe and 
Allegbany Countiea which ia in the Jew·F~na
wba Ri.er Basin. Both Tenneuee ar.d Kanawha 
Rivera are tributaey to Ohio Ri.ar. 

OAOIN0-8TATIOH RICORDS 

StreUI !low data in North Carolina are a• 
vailable 1n recorda ot the Geological Survey 
a1nc~ H!ti6 • 

/Annual tlood pt~<tlm are published in many ot 
t.'be Water-supply PtJpera ot the Geological 
Survfly but a comJlilation ot annual tlooda tor 
11orth Cal"olina atre- baa never been made 
IJirevioualy, Tbia raport containa liatinp ot 
ennua.l t oda tor .,;u atatlona uaed 1n the 
t'lood-t uency ~lyaia. Preparation ot 
tbi* compilati on bepn w1tb a review ot orig• 
inal ~h· r s&&lng-atatlon data. Tbia 
review wal ·followed by (1) c011putation ot 
certain annu&l tlood dlacbarse• 11b1cb were 

not previoualy deteraiu.d, (2) reviaion of 
ao• publllbec\ ammal fiood diacbarge•• (3) 
aearcb tor tl~od data recorded bJ other 
aourcea, and ( •) the oa.p1latlon. Rev1aed 
flood atagea and diacbarpa are not labelled 
aa aucb in this report. It tboae given 1n 
tbia report d1tter conaiderably trom t1~rea 
previoualy published 1n Water-Supply ••pera 
the appropriate cbans•• w111 be noted •• re
viaiona in aubaequent Water-supply Papera. 

The bar graph ot t1gure • ( p. 5 ) abowa the 
identifying DUIIber, the &agins-etatlon name, 
the drainap area, and t~ period ot J8ara 
tor which annual tlooda are available tor 
each or the gaging atatlona used in thia 
atudy. Jlany gaging atatlona other tban tboae 
liated have been or are being operated 1n 
llorth Carolina; they nre not uaed in thia 
study because ot the abort length or ava11.• 
able recorda or becauae ot aubstantial arti
ticial regulation or tlood tlowe. 

Table 1 (p. 10) abowa (tor the gag1Dg eta
tiona llated 1n tigure •) tbe pge heigbta 
and diacbarsea ot all known annual tlooda and 
ot known biator1c tlooda. Tbe record tor 
each gaging station ia 1dentitied bJ number 
and name. Approximate locationa or tbeae 
gaging atationa are abown and 1dent1tied by 
number on the map ot figure 5 ( P• 9 ) • 0aR-
1Dg-atation deacr1ptiona are not included 1n 
thla report but may be tound in applicable 
Water-supply Papers. 

IIAXIIIUII FLOODS DOD 

JlaxlmwD known flood atapa and dlacharpa . 
ot llorth Carolina atreaaa are given in table 
2 (p. 37 ). Moat ot tbeae .. xiauma were ae
lected tram table 1 but are repeated in table 
2 tor convenience. The order ot 11ating 1a 
the aame aa that uaed in figure •. Diaena.r
pa are gi.en 1n cubic teet per aeoond and 
also 1n cub1c teet per aecond per aquare 
mile. Some ot the ~ diacbarpa liated 
dltter trom tboae prevloualy published 1n 
Water-Supply Pepera. Where theae dltterencea 
are aubstant1al and reter to tbe aame tlood, 
appropriate revisions will be publlabed 1n 
aubaequent Water-3upply Papers. 

The -xlmwD dlacharpa 1n cubic teet per 
aecond per aquare mile are plotted againat 
drainage area 1n ti~ 6 (p. 42 ). 



OAOIIO•STATIOR RICORDS 

Dralne8e Period ot record ot au11Nm annual pea~ 
area . I 

Oqing Station (Square II) I It) 8 II) ID It) II) ID 

~ ~ .-4 m 12 • s lllilea) .~ 01 01 
.-4 · .-4 .-4 .-4 .-4 .-4 .-4 .-4 .-4 

CBOWAN RIVER BASIR 

l. Blackwater River near Pranklln, va. 613 -2, Meherrin River near Lawrenceville, 553 
Va. 

3. Pontaine Creek aear Emporia, Va. 96 -
ROANOKE RIVBR BASIR 

4. Roanoke River at Roanoke, va. 388 -5. Dan River near Prancisco, B. c. 124 
6. Borth Mayo River near Spencer, va. lOB 
7. •aJO River near Price, B. c. 260 
e. Dan River near Wentworth, B. c. 1050 __. I• 
9. Smith River at .. rtinsville, Va. 374 

10. Smith River at Spray, B. c. 538 
u. Sand7 River near Danville, Va. 113 
12. Dan River at Danville, Va. 2050 
13. Dan River at South Boston, Va. 2730 -14. Banister River at Halifax, Va. 552 
15. BJCO River near Omega, va. 338 
16. Roanoke River at Roanoke Rapida,N.C 8410 --- -17. Roanoke River near Scotland Reck, 8700 Ia -- ...a. • • 

•. c. 

TAR RIVER BASIR 

18. Tar River near Tar River, x. c. 161 
19. Tar River near Raahville, R. c. 701 
20. Plshing creek near Enfield, •. c. 521 
21. Tar River at Tarboro, B. c. 2140 ---

NEUSE RIVER BASil 

22. Eno River at Hillsboro, N. c. 66.5 Ia 
23. Plat River at Bahama, R. c. 150 
24. Dial Creek near Bahama, R. c. 4.9 
25. RockJ Creek near S.U., R. C. 2.7 ~ 
26. Neuae River near Rortbaide, H. c. 526 
2'1. Reuae River near Clayton, H. c. 1140 
28. •idd1e Creek near Clayton, X. c. 80.7 
29. Little River near Princeton, R. c. 229 _.__. 
30. Reuae River near Goldsboro, N. c. 2390 
31. Neuae River at ltinaton, R. c. 2690 ..... 
32. Contentnea Creek near Wilson, R. c. 236 .. 
33. Contentnea Creek at Hookerton, N. c. 789 • 

CAPE PEAR RIVER BASIN 

34. Haw River near BenaJa, N. C. 168 I. 
35. Horsepen Creek at Battle Ground,R.c. 15.9 -36. ReedJ Pork near Gibsonville, R. c. 133 ._ 
37. South Buffalo Creek near Greens- 32.8 -boro, H. c. 
38. R~rth Buffalo Creek near Greens- 36.4 

bora, N. c. 
39. Haw River at Haw River, R. c. 599 
40. Haw River near Pittsboro, H. c. 1310 ..... 
41. •organ Creek near Chapel Bill, B. c. 27 ....... 
42. West Pork Deep River near High 32.1 ..... 

Point, R. c. 

Plgure 4 - Period ot record ot maxiii\DI annual peaks at gaging stations 

\. 



PLOODS IR BORTH CAROLI11A 

Drainage IPer1od or record or maxilllWII annual peak 
area ' 

(Square., ~ 8 II) II) II) II) II) II) 

Oag1na Station 0 .-4 s: ~ .. 8 a1lea) ~ Cl) Cl) ~ ~ ~ 
.-4 .-4 .-4 .-4 .-4 .-4 .-4 .-4 

CAPB P:1AR RIVBR BASIR--con. 

4~. East Pork Deep River near 81gb 14.2 
Point, R. c. c. -44. Deep River near Randleman, 1. 124 

45. MuddJ Creek near Archdale, R. c. 16.2 ......... 
46. Deep River at Ramseur, 1. c. ~46 • I 

47. Bear Cree.c at Robbins, I. C. 1~4 
48. Deep R1 ver at Moncure, I. C. 1410 -
49. Cape Pear River at L1111naton, JI.C 344.0 
50. Little River at -.nchester, Jl. c. 348 
51. Little River at Linden, 1. c. 460 
52. Cape Pear River at PaJetteville, 4370 

Jl. c. 
53. Rockfish creek near Hope Milla,R.C. 284 
54. R. E. Cape Fear R1 ver near 600 ~.- . 

Chinquapin, B. c. 
WACCAMAW RIVER BASil 

55. Waccamaw River at Freeland, •• c. 626 

YADKIN-PEE DBE RIVER BASil 

56. Yadkin River at Patterson, I. c. 28.8 
57. Redd1es R!ver at North Wilkesboro, 93.9 

•• c. 
56. Yadkin River at Wilkesboro, 1. c. 493 -59. ~isher River near Dobson, 1. c. 109 
60. Fisher River near Copeland, 1. c. 121 
61. Porbuah Creek near Yadkinville, 21.7 

I. C. 
62. Yadk1n River at Yadk1n College, 2280 

R. c. 
63. Rocky River at Turnersburg, R. c. 85.5 
64. South Yadkin River near 313 

Mocksville, H. c. 
65. Third Creek at Cleveland, 1. c. 8'7 .4 
66. Yadkin River near Sal1abui"J, Jf. C. 3400 
tn. Abbotts Creek at Lexington, Jl. c. 174 
68. Yadk1n River at High Rock, I. c. 3980 - I.. 

69. Uwharrie River near Tr1n1tJ, •· c. 11.3 ....__ 
70. Uwharrie River near Eldorado, 1. C. 34'i 
71. Ro~kJ River near Horwood, I. c. 1370 • 
72. Little Brown Cr~ek near Polkton, 13.5 1-

•• c. 
73. Brown Creek near Polkton, 1. c. ll.J • . 
75. Pee Dee River at Cheraw , s. c. 7360 
76. Juniper Creek near Cbe:oaw, S. c. 64 
77. Drowning Creek near Hortman, I. C. 178 
78. Lumber River at Boardman, •· c. 1220 . 
79. Little Pee Dee River near Dillon, 524 

s. c. 
SARTEE RIVER BASIN 

eo. Catawba River near Marion, H. c. 171 --81. Linville River at Branch, I. c. 65 
82. BeDI"f Fork near BeDI"J River, 11. C. 80 -~ as. South Pork Catawba River at 630 -

Lowell, R. c. 

Figure 4 - Period or record or max~ annual peaks at gaging stations--continued 



OAOIIO·STATIOJ RICORDS ., 

~er1od ot record ot maxS..um annual peaka 
Drainage . 

Oagln& Station area II) :B s 8 II) II) II) Ill) II) 

(Square fa) .-4 m ~ • s CD CD en ~ ~ .u .. ) .-4 .-4 .-4 .-4 .-4 .-4 .-4 .-4 .-4 

SAJITBB RIVBR BASD--con. 

8&. Little Sugar creek near Charlotte, 41.4 1-
•• c. 

86. Second Broad River at Clitfe1de, 211 
•• c. 

f!fl. Broad R1ver near Bolling Springe, 864 
•• c. 

88. Pirat Broad River near Lawndale; 198 
•• c. 

89. Jorth Pacolet River at Pingerv1lle, 116 
s. c. 

liD RIVER BASilf 

91. South Fo1•k New R1 ver near Jefferson 20'7 
•• c. 

9~. lew River near Galax, Va. 11~1 
94. Borth Fork Hew River at Crumpler, 277 • • -•• c. . 

FRBXCB BROAD RIVER BASIB 

96. French Broad River at Roaman, I. c. 67.9 1- . 
97. French Broad River at Calvert,K. c. 103 
98. CatheJa creek near Brevard, H. C. 11.7 --100. Davidson River near Brevard, I. C. 40.4 -

101. Little River near Penrose, I. C. 41.4 • 
102. Crab creek near Penroae, w. c. 10.9 -,__ 
103. French Broad River at BlantJre, 296 •• • ·- - -

•• c. . 
104. Bo7lston Creek near Horseshoe, I.e. 14.8 ·--105. South Fork Mills River at The 9.99 

Pink Beds, 1. c. 
lOB. Mille River near Mille River, I. c. 66.7 - - .. -
109. Clear creek near Benderaonvi1le, 42.2 • ... • 1--

•. c. 
110. Mud Creek at Xap1ea, I. C.d 109 - • - -111. Cane Creek at Pletcher, 1. c. 63.1 - - • - • - . --112. French Broad River at Bent Creek, 676 .. -•. c. 
113. BomlnJ Creek at Candler, X. c. 79.8 • • ~ 
114. Borth Pork swannanoa River near 23.8 

Black Mountain, I. c. 
115. Swannanoa River at Swannanoa, X. c. 62.1 I. 1-

116. Bee tree creek near Swannanoa, X. C. 5.46 
117. Swannanoa River at Biltmore, R. c. 130 -- - ·-118. French Broad River at Asheville, 945 - -•. c. 
119. Sand~h Creek near Alexander, 79.5 • • -•. c. 
120. lVJ River near Marshall, H. c. 156 
121. French Broad River at Marshall, 13~2 -• . ....... 

X. C. 
122. Big Laurel creek near Stackhouse, 126 

•. c. 
123. French Broad River at Hot Springe, 156'7 

•. c. 

Pigure 4 - Period of record ot maximum annual peaks at gaging atationa--continu~d 



8 PIDOD8 II IORTB CAROLINA 

~eriod ot record or •xiauD annual peaka 
Drainqe r 

Oqtna Station area II) lB s II) II) II) II) II) II) <:tuare fD g ... & ~ ... II) 
CD Cl) Ol CJ) U• 

lea) .... ... ... ... ... ... ... ... ... 

PIOIOI RIVER BASD 

124. Pigeon Ri wr at Canton, I. C. 133 • 1-
126. Jonathan Creek near Cove Creek, 65.3 

•. c. 
• 127. Pigeon River near Bepco, •• c. :550 

128. Cataloocbae Creek near 49.2 
Cataloocbee, R. c. 

MOLICBUCKI RIVER BASD 

129. Korth Toe River at Altapaaa, B.C. 104 
130. South Toe River at Newdale, B. c. 60.8 
131. Cane River near Sioux, I. C. 157 
132. MolichuckJ River at Poplar, R. C. 608 -

WATAUGA RIVER BASil . 
133. Watauga River near Sugar Grove, 90.8 

•• c. 
135. Elk River near Elk Park, R. C. 42.0 

LITTLE TENNESSEE RIVER BASil 

136. Little Tenneaaee River near 140 - ._ 
Prentiaa, N. c. 

137. Cullaaaja River at Highlanda,l. c. 14.9 
138. Cullasaja River at Cullasaja, I.C. 86.5 -140. Little Tennessee River ·at Iotla, 323 • •. c. 
142. Nantahala River near Rainbow 51.9 

Sprlnsa, 1. c. 
143. Ranta~la River at Almond, I. c. 174 -144. Little Tenneasee River at 664 

Judson, B. C. 
• 145. Tuckasegee River at Tuckaaepe, 143 

N. C. 
147. Scott Creek above S7lva, R. c. 50.7 
148. Tuckasegee River at Dillsboro, 34'7 

N. C. 
149. Oconoluttee River at Cherokee, 

N. C. 
131 -

151. Tuckasegee River at BJ'7S04 Cit7, 
N. C. 

655 

152 Noland Creek near BrJaon Cit7, 
•• c. 

13.8 

153. Hazel Creek at Proctor, N. c. 44.4 -....._ 
154. Little Tennessee River at 1571 -Pontana Dam, H. c. 

.~........ 155. Snowbird Creek near Robbinsville, 42.0 
N. C. 

HIWASSKK· RIVER BASil 

157. Hiwassee River at PrealeJ, Ga. 45.5 
158. Shooting Creek near HaJesville, 37.6 - ..~...-

•• c. 
159. Hiwaaaee River below Hayesville, 

•. c. 
252 • -

160. Hiwassee River at MurphJ, 1. c. 421 
161. ValleJ River at Tomotla, B. c. 104 -162. Nottel7 River neAr Blairaville,Ga. 74.8 --164. NottelJ River near Ranger, R. c. 272 -

P1gure 4 - Period or record or max~ annual peaka at gaging stations--continued 
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10 PLOODS IN NORTH CAROLINA 

'l'atle 1 - Annual tlood atagee and diechargee at sag1J18 etatlona 

Gage Gage Gage 
Water be1ght Diecharse Water heiaht Dlacharse Water beiaht Die charge 
J8ar (teet) (cfe) J8ar (teet) (cfe) J8ar (teet) (eta) 

1. Blackwater River near P:rank1in, Va. 

1945 13.4 5,360 1948 10.9 3,1eo 1951 8.1 1,350 
1946 11.1 ~,340 1949 u.s 3,660 1952 12.2 4,190 
1947 8.2 1,280 1950 9.9 2,480 

2. leberrln River near Lawrenceville, Va. 

1929 22.1 6,990 1937 30.9 17,300 1946 18.7 6,190 
1930 22 .7 7,270 1~38 28.7 14,500 1947 19.1 5,280 

1939 21.0 6,480 1948 22.4 7,680 
1931 15.9 4,320 1940 42.0 38,000 1949 19.4 5,430 
1932 23.4 3,600 1950 16.0 4,110 
1933 18.0 5,200 1941 17.0 4,450 
1934 19.6 5,880 1942 15.6 3,970 1951 15.1 3,E'OO 
1935 24.2 9,420 1943 18.4 ' ·,970 1~52 21.4 6,800 

1944 18.2 4,890 
1936 25o8 11,200 1945 26.4 11,800 

3. Pontaine Creek near Bmpor1a, va. 

1945 10o6 3,500 1948 7o3 1,660 1951 '·6 520 
194(, 9.5 2,840 1949 6.1 1,120 1952 7.9 2,010 
1947 4.2 354 1950 6.3 1,220 

4. Roanoke River at Roanoke, Va. 

18'78 16o0 20,300 1914 3.9 2,780 1933 13.1 13,900 
1915 10.0 11,000 1934 8o3 6,570 

1896 5.0 4,260 1935 11.7 11,400 
le97 11.2 12,600 1916 7.8 8,040 
1898 5.9 5,470 1917 6.6 6,420 1936 11.0 10,400 
1699 10.0 11,000 1918 8.2 6,440 1937 10.2 9,180 
1900 5o6 5,060 1919 8.4 6,700 1938 :Co8 10,000 

1920 6.2 4,270 1939 9.7 8.480 
1901 15.0 19,000 1940 18.2 ?.8,000 
1902 13o2 15,300 1921 3.5 1,700 
1903 9.4 10,200 1922 13.2 14,100 1941 5.8 3,910 
1904 4.0 2,900 1923 7.4 5,510 1942 7.4 5,740 
1905 12.8 14,800 1924 10.5 9,600 1943 7.5 5,8'70 

1925 3.00 1,300 1944 6.6 4,750 
1906 5.2 4,520 1945 13 .7 15,100 
19(77 - 10,000 1926 4.1 2,240 
1908 10o6 11,800 1927 10.0 8,900 1946 7.:3 5,400 
1909 . 9o0 9,660 1928 18.1 26,100 1947 7oB 5,960 
1910 8.8 9,380 1929 7.1 5,180 1948 12oC 11,900 

1930 11.5 11,100 1949 13o7 15,100 
1911 4.1 3,040 1950 8o6 6,960 
1912 8o5 8,980 1931 5.4 3,470 1951 11.2 10,600 
1913 8.6 9,120 1932 4.1 2,240 1952 8.3 6,570 

5. Dan River near Prancieco, No c. 
1916 15.0 - 19~4 5.£ 3,190 1944 4.0 1,530 

1935 6.0 3,640 1945 5.5 2,950 
1925 lOoO 8,350 
1926 5.0 2,500 1936 6.1 3,760 1946 4.4 1,880 

1937 6.2 3,880 1947 9.4 7,630 
1928 10.8 9,450 1938 12.4 12,400 1948 4.3 1,740 
1929 5.8 3,300 1939 10.2 8,670 1949 6.2 3,690 
1930 8.o s,80o 1940 9.4 7,630 1950 4.5 19960 
1931 5.1 2,820 1941 Sol 2,550 1951 5.6 3,050 
1932 4.& 2,300 1942 8.6 6,590 1952 6.0 3,470 
1933 7.5 5,520 . 1943 5.0 2,400 



OAOIJ0-8TATIOH RBCORDS 11 

Table 1 • Annual flood atasea and d1aebaraea at IA81nl atationa--contlnued 

oaa• Oqe oaae 
Water beiaht D1aeharse Water beiaht Dteebarse Water be1aht Diaehars• 

Je&r (teet) (eta) J8ar (teet) (eta) .,ear (teet) (eta) 

6. Borth llaJo RiV\'r near Spenoer, va. 

1929 5.8 1,660 1937 7.0 3,060 1946 10.4 7,280 
1930 9.0 4,600 1938 14.3 14,300 1946 5.4 , .,860 

19:59 7.8 3,820 1947 4.9 1,480 
1931 6.2 1,980 1940 10.1 6,800 1948 16.8 17,200 
1932 7.2 2,840 1949 6.3 2,500 
1933 11.0 7,200 1941 4.4 1,180 1950 4.7 1,390 
1934 5.5 1,460 1942 8.8 4,980 
19:55 5.3 1,300 1943 6.6 2,660 1951 6.2 1,680 
1936 7.7 3,300 1944 6.4 2,580 1952 6.0 2,270 

7 • llaJ'O River near Price 1 H • C • 

1930 10.:.:: 15,900 1937 7.3 8,020 1946 10.6 17,000 
1938 14.0 30,000 1946 5.5 3,900 

1931 5.4 :5,960 19:59 8.9 12,300 1947 5.1 3,190 
1932 7.0 7,:500 1940 11.0 19,~·00 1948 11.6 20,800 
1933 10.0 15,600 1949 6.3 ~,270 
19M 115.4 5,650 1941 5.2 3,720 1950 4.5 2,460 
19:55 5.:5 3,880 1942. 8.2 . 10,400 

194:5 7.7 8,370 1951 5.8 4,!50 
1936 8.5 11,200 1944 6.8 6,:510 1952 6.8 6,310 

e. Dan River near wentworth, •· c. 
1906 34.9 - 194:5 19.8 18,100 1949 18.9 16,000 

1944 16.7 1:5,200 1950 15.0 10,600 
19:57 29.8 - 1945 27.8 56,800 

1951 16.4 12,200 
1940 2.6.9 50,200 1946 16.4 12)800 1952 19.1 16,400 
1941 19.2 17,000 1947 18.6 16,000 
1942 20.0 18,600 1948 21.5 22,400 -

9. Smith River at llartinav1lle, Va. 

1930 12.:5 15,200 19:57 11.6 1:5,600 1945 15.:5 21,600 
19:58 21.5 :59,000 1946 9.3 9,510 

193i 7.7 6,620 1939 16.8 25,400 1947 7.8 7,080 
1932 6.6 5,660 1940 19.5 :54,200 1948 12.0 1<4',400 
193:5 17.5 27,200 1949 12.7 15,800 
19:54 8.7 8,520 1941 10.1 10,900 1950 14.5 19,700 
19:55 8.4 8,040 1942 11.4 14,200 

1943 12.5 16,600 1951 11.0 12,500 
19:56 11.8 14,000 1944 8.0 7,600 1952 7.4 6,440 

10. Smith River at SpraJ, 1. c. 
19:58 - :5:5,000 194:5 11.8 15,700 1948 1:5.2 20,400' 
19:59 - 19,000 1944 9.6 10,200 1949 11.5 15,100 
1940 19.:5 45,600 1945 15.3 28,200 1950 1:5.8 21,400 

1941 9.8 10,700 1946 10.2 11,700 1951 10.7 12,000 
1942 11.2 13,900 1947 7.7 6,440 1952 8.7 7 ,f170 

11. SandJ' River near Danville, va. 

1931 9.4 4,590 1938 10.0 5,180 1945 6.6 4,270 
1932 8.7 3,990 1939 7.4 :5,000 
19:53 9.3 4,500 1940 17 ·" 23,000 1946 5.0 2,100 
1934 11.6 7,140 1947 5.8 :5,110 
1935 9.8 4,980 1941 5.-1 1,650 19-18 5.~ :5,180 

1942 7.1 2,780 1949 5.2 2,330 
1936 11.0 6,330 1943 5.:5 2,400 1950 6.1 3,-100 
193'7 9.2 4,410 19-14 10.5 11,800 1951 6.2 :5,6:50 

1952 5.3 2,270 
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Table 1 - Annual flood •tasea and diaQbars•• at gqlng etationa--continued 

oas• Oqe oas• 
Water beiS)lt Diaehal'se Water beisht Diacbarge Water heisht Dt•charge ,..I' (teet) (eta) J••r (teet) (eta) J••r (teet) (eta) 

12. Dan River at Danville, Va. 

1935 12.3 28,100 1941 9.6 19,300 1947 13.0 30,'700 
1938 1'7 .3 52,400 1942 11.4 2f,600 1948 14.0 34,400 
193'7 13.4 31,800 1943 11.'7 26,300 1949 10.9 23,500 
1938 18.3 54,100 1944 13.1 31,400 1950 3.'7 19,300 
1939 12.9 30,600 1945 19.0 59,400 1951 10.1 20,900 
1940 21.0 75,000 1946 10.5 22,200 1952 10.9 23,500 

13. Dan River at South Boaton, va. 

1901 24.5 51,000 1930 27.0 ,0,000 1942 23.9 25 17M 
1902 25.5 5E,OOO 1943 24.3 26,900 
1903 23.5 45,000 1931 20.5 20,400 1944 24.0 26 1 0UO 
1904 13.0 14,000 1932 24.5 28,'700 1945 30.5 68,000 
1905 16.2 20,000 1933 26.5 33,500 
1906 20.5 32,000 1934 23.5 26,500 1946 22.5 22,200 

1935 24.5 26,100 1947 25.'7 32,000 
1924 25.0 29,900 1948 25.0 29,000 
1925 24.7 29,200 1936 28.5 51,000 1949 24.2 26,600 

1937 25.7 32,000 1950 23.0 23,400 
1926 21.7 22,700 1938 28.2 4e,600 
1927 20.5 20,400 1939 24.5 27,500 1951 22.6 22,400 
1928 26.2 34,700 19'0 31.8 81,000 1952 24.1 26,300 
1929 22.8 25,000 1941 20.9 19,400 -. 

14. Banister Ri\•er at Halifax, va. 

1905 14.5 3,650 1936 24.1 10,200 1945 24.2 11,100 
1937 22.9 9,110 

1929 19.4 6,430 1938 31.2 19,000 1946 21.0 7,800 
1930 ·24.0 10,100 1939 19.3 6,360 1947 19.4 6,420 

1940 37.8 34,000 1948 19.0 6,~00 
1931 14.2 3,530 1949 20.7 7,530 
1932 21.9 8,310 19U 14.6 3,690 1950 20.4 7,260 
1933 20.6 7,270 1942 21.2 7,750 
1934 19.6 6,570 1943 16.9 4,750 1951 13.6 3,320 
1935 20.6 7,270 1944 40.8 50,000 1952 19.8 6,740 

15. HJco River near Omega, va. 

1934 27.5 11,000 1940 25.6 9,280 1946 1'7 .1 3,660 
1935 21.2 6,040 1941 16.2 3,140 1947 18.3 4,190 
1936 22.9 7,230 1942 15.4 2,890 1948 22.1 6,810 
1937 25.0 8,800 1943 16.7 3,470 1949 17.5 3,'790 
193. 23.2 7,440 1944 20.7 5,690 1950 14.6 2,780 
1939 18.5 4,030 1945 28.4 11,900 

16. Roanoke River at Roanoke Rapids, 11. c. (at Old Gaston prior to 1931) 

1878 19 212,000 1923 13.1 105,000 1937 20.4 78,000 
1924 10.9 73,400 1938 22.8 96,400 

1889 15 137,000 1925 11.4 80,300 1939 17.3 62,500 
1940 39.0 261,000 

1912 16.2 158,000 1926 9.4 54,600 
1913 14.3 125,000 1927 9.i 51,200 1941 12.5 42,500 
1914 8.9 49,000 1928 13.2 10'7,000 1942 15.3 55,400 
1915 10.9 '73,400 1929 10.5 68,200 1943 15.2 53,500 

1930 12.7 99,200 1944 26.9 127 ,ooo 
1916 11.-0 74,700 1945 26.7 121,000 
1917 11.8 ES,900 1931 12.8 41,900 
1918 11.2 77,500 1932 17.5 75,400 1946 15.4 52,900 
1919 12.8 101,000 1933 20.8 90,400 1947 15.4 54,100 
1920 11.5 81,700 1934 17.5 69,600 1948 19.2 72,100 

1935 20.8 80,300 1949 I 18.9 69,300 
1921 10.2 84,300 1950 J.5.9 54,900 
1922 10.8 72,100 1936 24.7 110,000 1951 10.3 28,800 
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Table 1 - Annual flood etas•• and diaebarsea at sastns atationa--continued 

oase Gas• Gas• 
Water belsht Diaebars• Water helsht Diaebarae Water helsht J)ieebarae , .... (teet) (eta) Jear (teet) (eta) J8al' (teet) (eta) 

17. Roanoke River near Scotland !leek,. 1. C. (at leal 1897-1903) 

1877 37.8 140,.000. 1919 34.9 87,.000 1944 35.7 ~8,300 
1945 37.0 119,000 

189'7 28.0 eo,ooo 1924 32.9 60,.000 
1898 23.9 37,.000 19ol6 30.& 38,800 
1899 30.0 '74,.000 1936 35.1 90,.000 19ol'7 30.8 3'7,.800 
1900 26.0 47,.000 19ol8 33.9 61,.900 
1901 30.3 77,.000 19ol0 n.9 260,.000 19ol9 33.3 !55,.t00 
1902 29.8 73,.000 19U 29.3 32,.200 1950 31.t ol0,.500 
1903 30.4 78,.000 19ol2 29.8 35,.700 

19ol3 31.5 39,900 19&1 28.4 -1912 36.8 120,.000 

18. Tar River aear Tar River,. 1. c. 
1940 11.9 5;550 19ol4 14.3 8,.050 1948 13.2 6 1 MO 
19U 10.6 4;380 19t5 16.5 10,.600 19ol9 12.0 5,.640 
19ol2 8.0 2,.370 1946 10.8 4,.560 1950 9.5 3,.500 
1943 9.2 3,220 1947 - - 1951 7.2 1,9ol0 

1952 13.4 7,060 

19. Tar River aear Raahvi1le,. 1. c. 
1929 14.7 8,960 1937 15.8 9,560 1945 20.2 15,500 
1930 17.0 11,100 1938 15.5 9,.200 1946 12.3 5,.970 

1939 16.0 9,.800 19ol7 9.2 3,490 
1931 11.2 4,850 1940 17.4 11,700 1948 15.2 8,520 
1932 13.5 7,240 19ol9 12.8 6,420 
19M 10.5 4,.360 1941 10.2 4,140 1950 9.9 4,030 
1934 15.8 9,.480 1942 9.6 3,720 
1935 20.8 16,900 1943 11.9 5,540 1951 8.8 3,260 
1936 15.6 9,220 1944 11.7 5,360 1952 13.7 '7,200 

20. Piahtng Creek near Bntield,. 1. c. 
1915 13.1 2,.940 1927 12.2 2,480 1940 1'7 .7 12,600 

1928 16.7 9,850 1941 11.7 2,210 1916 11.4 2,160 1929 15.0 5,.130 1942 11.1 1,950 191'7 14.4 4,810 1930 16.2 8,.480 1943 13.4 3,2'10 1918 16.0 8,130 1944 13.'7 3,.680 1919 19.6 20,300 1931 15.5 6,180 1945 16.0 '7,700 1920 13.6 3,280 1932 14.6 4,.430 
1933 12.7 2,'710 1946 13.8 3,.890 1921 12.4 2,.5'70 1934 14.6 4,430 1947 10.7 1,900 1922 . 15.6 '7,.200 1935 1'7.7 12,.600 1948 . 15.0 5,810 1923 14.5 4,970 1949 14.4 4,810 1924 16.8 10,600 1936 15.8 7,720 1950 11.2 2,150 1925 1'7.3 12,.300 1937 15.0 5,420 
1938 14.1 3,920 1951 10.9 2,.030 1926 13.4 3,140 1939 17.4 11,600 1952 14.5 5,.050 
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Water 
J8ar 

189'1 
1898 
1899 
1900 

1906 
1907 
1908 
1909 
1910 

1911 
1912 
191:5 
1914 
1915 

1916 
1917 
1918 

1928 

19:50 
19:51 
19:52 
193:5 
1934 
19:55 

19:56 

1926 
1927 
1928 
1929 
1930 

19:51 
1932 
1933 
19:54 

1926 
1927 
1928 
1929 
1930 

19:51 
19:52 
19:5:5 
19:54 

1926 
1927 

FLOODS IN NORTH CAROLIIIA 

Table 1 - Annual tloo4 at.gea and die chargee at gaging atatlone •• continued 

G.ge 
height 
(teet) 

21.2 
15.2 
26.5 
19.5 

2:5.5 
21.2 
29.4 
19.7 
27.3 

17.4 
17.7 
21.2 
19.2 
19.-1 

16.9 
2:5.3 
21.0 

16.0 

18.0 
16.:5 
15.6 
11.1 
1:5.0 
14.9 

16.0 

6.7 
7.3 
8.o 
8.7 

10.8 

8.5 
8.6 
7.4 

11.1 

4.5 
3.2 
5.6 
4.4 
5.3 

4.0 
4.0 
3.3 
4.1 

Gage 
Die charge Water height Diaoha~e 

(ota) J8ar (feet) (of•) 

21. 'J'ar River at Tarboro, J. c. 

14,600 1919 :54.0 52,800 
8,680 1920 19.1 10,900 

22,400 
1:5,000 1921 17.7 9,0SO 

1922 26.4 21,,00 
16,600 192:5 22.8 15,500 
1:5,400 1924 20.7 12,700 
27,300 1925 :5:5.5 :59,800 
11,500 
23,100 1926 19.2 11,000 

1927 17.8 9,570 
9,210 1928 :50.2 29,200 
9,48C 1929 25.5 19,800 

1:5,400 19:50 27.8 24,000 
11,000 
10,900 1931 17.7 9,480 

19:52 20.2 12,100 
8,770 19:53 16.0 e,o5o 

16,200 19:54 22.1 15,900 
13,100 19:55 27.4 2:5,500 

22. Bno R1 ver at Hillsboro, N. C. 

:5,880" 19:57 1:5.4 2,&00 
19:58 - 6,750 

6,750 19.59 16.9 4,910 
:5,880 1940 11.4 1,830 
:5,5:50 
1,690 1941 12.4 2,180 
2,240 1942 11.:5 1,800 
:5,260 194:5 10.8 1,650 

1944 17.:5 5,5:50 
:5,670 1945 20.0 11,000 

2:5. Plat River at Bahama, N. c. 

:5,610 1935 8.5 6,880 
4,580 
5,860 1936 9.:5 8,670 
7,:500 19:57 9.6 9,420 

12,500 1938 - 16,000 
1939 9.5 9,170 

6,880 1940 9.7 9,670 
7,090 
4,750 1941 7.6 5,110 

1:5,600 1942 7.2 4,410 
1943 8.3 6,460 

24. Dial Creek near Bahama, P.. c. 

550 1935 4.5 550 
1:54 

1,330 1936 4.8 682 
500 1937 4.1 :546 

1,090 1938 5.3 1,050 
1939 4.4 475 

321 1940 7.6 3,000 
sen 
142 1941 3.5 174 
:560 1942 3.4 162 

194:5 :5.5 164 

25. RocJrT Creek near BaM•, 1. C. 

155 
1CT1 

:540 
:520 

Gage 
Water height 
J8•r (feet) 

1936 2&.& 
19S7 26.2 
19:58 21.:5 
19:59 27.0 
194:> SloB 

1941 16.7 
1942 14.8 
194:5 1910 
1944 21.6 
1945 28.0 

1946 21.0 
1947 14.1 
1948 25.:5 
1949 22.5 
1950 14.:5 

1951 1:5.4 
1952 24.2 

1946 16.4 
1947 10.8 
1948 12.6 
1949 14.9 
1950 10.:5 

1951 10.6 
1952 16.0 

1944 9.0 
1945 11.9 

1946 7.9 
1947 6.4 
1948 8.4 
1949 8.6 
1950 6.4 

1951 6.2 
1952 9.8 

1944 4.1 
1945 s.o 

1946 3.6 
1947 3.8 
1948 4.1 
1949 3.8 
1950 4.0 

1951 3.0 
1952 4.8 

Diaoba~e 
(ota) 

20,200 
21,500 
13,500 
2:5,000 
:57,200 

8,460 
7,:510 

10,800 
1:5,800 
24,600 

1:5,200 
6,570 

19,800 
15,300 

6,990 

6,250 
17,600 

4,280 
1,610 
2,110 
:5,060 
1,500 

1,570 
s,~80 

7 ,wo 
16,100 

5,670 
3,0150 
6,820 
7,250 
3,200 

:5 ,511> 
10,500 

:568 
818 

214 
256 
356 
244 
328 

98 
728 

195 
225 



~A~INO-BTATION RBCORDS 

Table 1 - Annual flood atagee and diaobarl•• at 8asins atatione--cont1nue4 

~as• ~as• ~as• 
Water be18ht J)1acbar81 Water be18ht Dlaoha~e Water he18ht Diaoha~·8• 
JIU (teet) (eta) Jlar (teet) (ofa) J••r (teet) (ofa) -26. leuae River near Jorthaide, 1. c. -

1928 24.4 14,300 1936 23.8 14,400 1945 31.0 36,800 
1929 23.5 12,600 1937 21.9 10,800 
1930 28.8 26,600 1938 26.8 22,100 1i48 21.8 10,200 

1939 24.1 15,200 1947 18.8 6,040 
1931 18.0 5,680 1940 1'7.3 4,1500 1948 22.8 12,200 
1932 21.7 9,300 1949 22.1 9,340 
1933 16.8 4,4'70 1941 19.0 8,180 19150 18.'7 5,200 
19M 23.6 12,600 1942 16.15 4,260 
1935 22.4 11,300 1943 17.9 5,280 1951 16.8 4,340 

1944 19.4 6,870 1952 23.2 11,200 

2'7. Heuae River near C1aJton, H. c. 
1928 1'7 .15 16,000 1936 15.4 12,800 1945 22.1 22,900 
1929 16.2 13,800 193'7 13.2 9,920 
1930 21.6 22,000 1938 ·15.0 12,000 1948 12.2 8,950 

1939 15.2 12,300 194'7 12.2 8,950 
1931 14.0 11,000 1940 14.6 11,500 1948 14.2 11,200 
1932 13.0 9,900 1949 12.5 9,1150 
1933 - '7,500 1941 9.9 6,520 1950 10.1 6,790 
1934 12.2 ' 9,020 1942 9.'7 6,030 
1935 18.'7 1'7,000 1943 11o4 8,250 1951 '7.8 4,680 

1944 12.2 9,120 1952 15.'7 12,900 

28. •tdd1e Creek near C1aJton, 1. c. 
1940 6.5 5'7'7 1944 9.6 1,600 1948 9.5 1,550 
1941 9.0 1,350 1945 11.'7 3,460 1949 11.5 3,260 
1942 9.2 1,430 1946 '7.9 950 1950 5.5 426 
1943 10.4 2,260 194'7 '7.'7 850 1951 5.0 360 

1952 12.3 4,100 

29. Ll~tle Rlver near Princeton, 1. c. 
1919 14.6 8,600 1936 11.'7 3,340 1945 12.1 3,600 

193'7 12.2 3,680 
1924 14.~ 9,500 1938 11.6 3,270 1946 9.2 1,880 

1939 11.2 3,010 194'7 6.4 1,050 
1930 13.5 6,000 1940 11.'7 3,270 1948 12.1 3,'750 
1931 10.1 2,380 1949 10.4 2,400 
1932 6.3 1,160 1941 10.7 2,580 1950 5.8 808 
1933 7.5 1,500 1942 7.2 1,260 
1934 10.0 2,450 1943 12.3 3,'780 1951 4.5 655 1935 12.7 4,4'70 1944 10.8 2,640 1952 12.4 4,110 

30. Heuae Rlver near ~·o1dlboro, B. c. 
1930 25.3 38,600 j_S~S . 19.~. 11,400 1946 19.2 10,600 1931 17.5 11,400 1939 21.9 15,500 1947 16.'7 8,490 
1932 1'7.2 10,900 1940 19.2 11,400 1948 24.5 20,300 1933 16.3 9,660 1941 11 .a 9,560 1949 20.0 13,000 1934 16.0 9,330 1942 14.'7 '7,100 1950 15.2 '7,660 1935 23.8 21,400 1943 20.4 12,200 1951 12.4 5,680 1936 25.3 26,300 1944 20.9 13,000 1952 22.3 1'7 ,300 193'7 24.1 22,000 1945 26.'7 30,700 

31. lleuae River at ltln.eton, B. c. 
1919 .25.0 39,000 1934 14.'7 9,320 1944 17.8 13,600 

19:55 19.2 18,500 1945 22.4 25,900 1925 24.'7 36,000 1936 20.9 24,400 1946 16.8 11,500 I 

193'7 20.0 21,200 1947 15.1 8,740 1928 24.2 34,000 1938 16.6 11,800 1948 20.8 21,100 1929 20.8 22,000 1939 18.9 1'7 ,200 1949 1'7 .a 13,600 1930 22.8 28,000 1940 16.1 10,900 1950 14.2 7,620 1931 16.0 11,800 1941 15.8 

I 
9,880 1951 11.6 5,340 1932 16.2 12,000 1942 13.1 6,690 1952 19.2 17,100 1933 .15.0 9,800 1943 1'7.'7 13,400 
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16 FLOODS IN NORTH CAROLINA 

Table 1 - Annual flood atagea an4 41aeharsea at 8a81n8 atat1one--cont1nued 

Gas• Gas• Gqe 
Water be18ht Dlacharse Water b818ht l\1echarse Water hei&ht D1aeharse 
par (feet) (eta) Jear {feet) (eta) Je&r (feet) (eta) 

32. Contentnea Creek nea~W1laon, 1. c. 

1924 24.3 - 1937 13.4 4,820 1945 12.2 3,770 
1938 10.4 2,790 1946 7.4 1,750 

1931 8.0 2,140 1939 12.2 3,610 1947 6.5 1,160 
1932 s.o 1,020 1940 13.8 4,830 1948 12.4 4,0'70 
1933 6.1 1,400 1941 6.4 1,340 1949 7.3 1,750 
1934 8.7 2,220 1942 7.1 1,640 1950 4.3 892 
1935 9.5 2,580 1943 11.0 3,430 1951 3.8 706 
1936 12.6 4,220 1944 9.7 2,730 1952 13.3 4,660 

33. Contentnea Creek at Hookerton, N. c. 
1924 23.2 - 1935 12.8 2,980 1944 14.5 5,110 

1936 15.9 6,670 1945 15.0 5,840 
1928 23.3 - 1937 16.3 7,450 1£146 13.3 3,630 
1929 14.8 4, 8'70 1938 12.4 2,590 1947 11.4 2,210 
1930 18.9 11,100 1939 15.3 5,650 1948 17.8 10,000 

1940 15.2 ~,100 1949 13.9 4,040 
1931 11.1 2,100 1960 - 1,600 
1932 10.2 1,720 1941 14.0 4,340 
1933 12.2 2,620 1942 11.0 2,040 1961 8.3 1,030 
1934 11.9 2,470 1943 15.S 6,620 1952 14.8 4,950 

34. Haw River near Benaja, N. c. 
1916 17.5 9,800 1936 9.5 2,250 1945 18.1 10,100 

1937 ·9.6 2,270 1946 7.1 1,410 
1929 9.3 2,160 1938 11.8 3,570 1947 19.2 1?. ,300 
1930 13.5 5,020 1939 8.2 1,770 1948 7.9 1,670 

1940 13.7 5,200 1949 7.8 1,640 
1931 7.8 1,680 :.950 11.3 3,190 
1932 7.9 1,710 1941 7.6 1,570 
1933 8.4 1, 8'70 1942 7.4 1,510 1951 6.6 1,260 
1934 7.7 1,640 1943 7.5 1,540 1952 8.o 1,700 
1935 7.8 1,680 1944 8.2 1,770 

35. Horsepen Creek at Battle Ground, N. C. 

1926 7.2 766 1937 5.5 365 1945 7.9 1,540 
1927 6.7 515 1938 5.2 296 1946 7.2 852 
1928 5.6 254 1939 5.5 382 1947 10.4 6,400 
1929 7.4 750 1940 6.6 820 1948 5.8 262 
1930 7.2 680 1949 6.9 838 

1941 6.1 595 1950 6.8 830 
1934 6.6 675 1942 7.1 1,240 
1935 6.0 520 1943 6.6 612 1951 5.8 282 
1936 7.1 980 1944 6.4 568 1952 7.3 1,200 

36. ReedJ Fork near G1bsonv111e, 1. c. 

1916 17.9 ~,640 1936 13.3 4,390 1945 16.6 7,340 
1937 10.1 2,640 1946 8.7 2,160 

1929 10.1 2,640 1938 4.8 942 1947 20.8 11,600 
1930 12.6 3,770 1939 11.1 3,040 1948 5.7 1,190 

1940 12.7 3,830 1949 10.7 2,880 
1931 6.7 1,500 1950 10.5 2,800 
1932 7.7 1,810 1941 8.5 2,080 
1933 9.4 2,390 1942 9.7 2,500 1951 5.5 1,130 
1934 8.6 2,110 1943 7 .0 1,590 1952 10.5 2 ,8'70 
1935 6.2 1,340 1944 10.6 3,000 



GAGIIG-8TATIOJ RICORDI 17 

Table 1 - Annual flood atase• and diaobar&'• at &a&ins atationa--continued 

Gea• Gas• Gqe 
Water bll!&ht Dlacbarse Water helaht Diacharse Water helsht Diacharse 
,.ar (teet) (eta) Jear (teet) (eta) Jeal' (teet) (ota) 

37. Soutb Buffalo Creek near Greensboro, I. C. 

1928 8.7 2,680 1937 7.4 1,170 1945 9.6 3,780 
1930 8.4 2,230 1938 - - 1946 8.3 2,110 

1939 7.4 1,180 1947 10.6 8,000 
1931 7.4 1,120 1940 7.3 1,060 1948 6.7 690 
1932 8.0 1,700 1949 11.6 10,000 
1933 8.2 2,UO 1941 7.1 688 195(, '7.6 1,100 
1934 7.4 959 1942 6.8 622 
1935 '7.6 1,200 1943 8.'7 2,&10 1951 8.2 1,670 
1936 8.2 1,990 1944 8.2 1,990 1962 8.4 2,130 

38. Jiortb Butf'a1o Creek near Greensboro, R. C. 

1929 10.9 1,620 193'7 6.8 927 1946 14.4 4,640 
1930 9.6 1,320 1938 6.7 912 1946 11.3 2,120 

1939 10.1 1,420 1947 16.0 e,ooo 
1931 6.4 882 1940 8.9 1,200 1948 9.2 1,290 
1932 9.8 1,360 1949 1.3.7 4.,060 
1933 11.0 1,650 1941 12.2 2,400 1950 10.2 1,600 
1944 7.9 1,080 1942 8.5 1,150 
1935 9.9 1,380 1943 14.2 4,4'70 1951 9.2 1,290 
1936 11.4 2,100 1944 10.9 1,940 1952 11.5 2,370 

39. Ba• River at Haw River, R. c. 
1929 24.0 18,400 1937 19.5 11,.800 1945 31.1 37,000 
1930 22.4 16,400 1938 - 11,000 1946 21.5 13,400 

1939 18.8 11,000 1947 27.9 27,.200 
1931 12.7 5,830 1940 20.4 12,700 1948 18.1 9,500 
1932 21.0 13,300 1949 19.6 11,100 
1933 14.6 6,800 1941 18.6 1.0,800 1950 19.1 10,500 
1934 23.0 15,800 1942 21.1 13,500 
1935 1'7 .5 9,820 1943 17.6 8,850 1951 16.3 7,770 
1936 21.9 14,.400 1944 22.3 13,300 1952 22.8 15,200 

40. Haw River near Pittsboro, R. c. 
1908 32.1 98,000 1935 16.2 23,300 1944 16.0 22,700 

1936 20.7 41,000 1945 28.6 79,000 
1928 20.3 39,200 1938 16.0 22,700 1946 18.'7 32,400 
1929 18.4 32,000 1938 17.4 27,400 1947 16.2 23,300 
1930 22.1 47,300 1939 1'7.8 28,900 1948 16.3 20,500 

1940 14.7 18,900 1949 17.7 28,600 
1931 1.3.4 16,000 1950 16.3 23,700 
1932 18.0 29,700 1941 15.5 21,100 
1933 13.0 16,100 1942 14.1 17,.400 1951 14.5 18,400 
1934 18.4 31,.200 1943 15.5 21,.100 1952 20.1 38,.300 

41. Morgan Creek near Chapel Bill, B. c. 
1923 8.5 1,.38Cl 1926 11.8 3,570 1929 11.0 3,000 
1924 26 19,.000 1927 8.3 1,.620 1930 15.4 6,400 
1925 8.2 1,370 1928 12.6 4,240 1931 14.0 5,770 

1932 12.2 3,800 

42. West Pork Deep River near High Point, B. c. 
1924 10.1 1,100 1934 10.7 1,250 1943 11.0 1,310 
19e5 9.5 1,010 1935 10.1 986 1944 11.7 1,680 
1926 9.8 1,060 1936 13.8 2,880 1945 13.5 2,840 

1937 11.7 1,570 1946 12.5 2,200 
1929 12.4 1,980 1938 11.3 1,420 1947 19.9 8,450 
1930 11.3 1,450 1939 11.7 1,780 . 1948 9.0 692 

1940 13.1 2,610 1949 12.2 2,000 
1931 9.0 740 1950 13.2 2,660 
1932 11.3 1,370 1941 8.6 736 1951 8.2 546 
1933 12.6 1,980 1942 12.8 2,430 1952 12.9 2,460 
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18 FLOODS Ill JIORTB CAROLIIIA 

Table 1 - Annual flood atagea and 4iacbargea at gaging atationa--continue4 

Gage Gage Gage 
Water · betgbt Diacbarge Water height Die charge Water height Die charge 
Jear (teet) (eta) 7ear (teet) (eta) ,.ear (teet) (eta) 

4~. Baat Pork Deep River near High Point, 11. c. 
1929 5.4 1,040 1937 3.9 1,5'70 1945 4.4 1,820 
1930 4.4 750 1938 4.4 1,820 1946 4.5 1,870 

1939 5.1 2,170 1947 10.9 6,300 
1931 4.1 656 1940 5.8 2,520 1948 2.9 679 
1932 5.1 950 1949 4.9 2,180 
1933 5.8 1,160 1941 ~.o 830 1950 3.7 1,440 
1934 7.5 1,660 1942 4.7 1,9'70 
1935 4.2 1,100 1943 3.7 1,440 1951 2.7 588 
1936 5.1 2,170 1944 ~.7 1,460 1952 4.8 2,120 

44. Deep River near Randleman, N. c. -
192iJ 2~.9 8,470 1937 16.0 3,610 1945 25.2 9,530 
1930 20.1 5,720 1938 14.7 3,170 1946 21.4 6,580 

1939 17.0 4,000 "1947 32.2 20,000 
1931 14.0 2,930 1940 20.5 5,980 1948 12.7 2,570 
19~2 - - 1949 19.8 5,320 
19~3 - - 1941 17.8 4,400 1950 18.2 4,500 
1934 . 16.8 3,670 1942 18.9 5,000 
19~5 17.0 3,730 1943 17.1 4,050 19b1 13.8 2,900 
19~6 22.8 7,600 1944 23.9 8,470 1952 21.7 6,540 

45. llu4CIJ Creek near Archdale, N. c. 
1935 6.5 600 1937 8.2 1,310 1939 7.2 952 
1936 10.1 2,030 1938 10.5 2,180 1940 9 . 3 1,720 

1941 5.1 430 

46. Deep River at Ramaeur, R. c. 
1901 28.8 30,000 1932 19.2 13,100 194~ 13.2 7,940 

1933 16.2 10,400 1944 29.2 30,900 
1923 19.2 13,100 1934 20.3 14,200 1945 34.0 43,000 
1924 17.9 11,900 1935 18.7 12,600 
1925 15.7 9,950 1946 21.9 16,200 

1936 22.2 16,600 1947 24.7 21,000 
1926 13.3 8,020 1937 24.3 20,200 1948 13.6 8,260 
1927 14.1 8,660 1938 12.7 7,480 1949 18.8 12,700 
1928 25.4 22,400 1939 15.0 9,500 1950 11.8 6,820 
1929 23.3 18,300 1940 14.8 9,320 
1930 22.1 16,400 1941 12.6 7,460 1951 18.1 12,100 
1931 8.4 4,620 1942 13.9 8,510 1952 25.4 22,400 

47. Bear Creek at Robbins, N. c. 
1940 10.1 3,420 1944 20.5 9,9'70 1948 15.2 6,410 
1941 12.2 4,810 1945 32.0 27,000 1949 15.4 6,530 
1942 15.5 6,590 1946 14.3 5,880 1950 18.2 8,400 
1943 12.4 4,930 1947 13.8 5,640 1951 10.8 3,960 

1952 23.5 14,000 

48. Deep River at lloncure, 11. c. 
1899 25.9 24,600 1937 I 7.5 15,100 1945 17.2 80,300 

1938 8.9 21,500 194f 9.3 23,800 
1931 e.o 17,200 1939 9.1 22,600 1947 8.4 19,100 
1932 9.5 25,000 1940 7.0 13,100 1948 9.4 24,400 
1933 8.3 18,600 1941 7.1 13,500 1949 9.4 24,400 
1934 7.9 16,800 1942 7.6 15,400 1950 8.6 20,100 
1935 9.0 22,100 1943 9.0 22,100 1951 7.5 15,200 
1936 10.5 31,400 1944 10.6 32,100 1952 12.3 43,700 
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GAOII0-8TATIOR RICORDS 

Table 1 - Amual tlood etas•• an4 dlaobars•• at saains etat1ona-- Continued 

Oqe Gage Gqe 
Water beJ&ht Dlacbarse Water be18ht D1aebarse Water be18ht DlecbaJ'Ie 
J•ar (teet) (ct•) J•ar (teet) (eta) J&ar (te'!lt) (eta) 

49. Cape Pear River at Lillinston, R. c. 
1924 18.8 51,000 19~4 16.4 40,000 1944 16.9 42,300 
1~ 17.8 45,000 1935 16.6 u,ooo 1946 :5:5.2 150,000 

-• 1926 1:5.:5 26,800 19:56 22.9 - 7:5,200 1946 19.4 54,400 
1927 14.8 :52,:500 19:57 15.2 :54,800 1947 16.:5 :59,600 
1928 2.;..9 84,000 19:58 17.9 47,000 1948 18.5 49,900 
1929 21.9 67,700 19:59 18.0 47,500 19t9 19.2 5:5,400 
19:50 27.6 10'7,000 1940 14.5 :52,000 1950 15.6 :58,500 

19:51 1:5.8 29,200 19U U.4 :51,600 1951 15.2 :54,800 
19:52 18.7 50,900 1942 14.2 :50,800 1952 2:5.6 77,100 
19~ 1:5.8 29,200 194:5 16.6 40,900 

50. (Lower) Little River at Manchester, M. c. 
1938 11.0 2,290 1942 11.7 2,540 1946 10.5 2,080 
19:59 12,8 2,960 194:5 10.6 2,150 1947 11.2 2,340 
1940 6.6 1,110 1944 17,6 4,880 1948 15.8 4,160 
1941 12.:5 2,760 1945 29.0 12,000 1949 16.6 4,480 

1950 11.2 2,340 

51. (Lower) Little River at L1Dden, H. c. 
1928 37.:5 9,500 19:56 25.4 5,630 1944 14.7 4,860 
1929 20.6 4,850 1937 14.8 4,150 1945 41.5 10,200 
19:50 :55.5 10,300 1938 11.5 2,500 1946 9.9 2,840 

.1.9~9 12.0 :5,600 1947 10.3 3,010 
1931 14.4 4,980 1940 7.2 1,710 1948 17.1 4,500 
1932 11.:5 2,530 1949 17.0 5,260 
19~ 7.2 1,760 1941 9.7 2,840 1950 9.5 2,580 
19:54 8.4 2,280 1942 10.2 3,060 
1935 8.8 2,470 1943 10.0 2,970 1951 6.3 1,300 

1952 18.2 5,860 

52. Cape Pear River at PaJettevi11e, R. c. 
1889 45.0 51,100 1911 30.2 24,200 1933 33.3 30;500 
~. 890 32.0 26,500 1912 50.0 61,500 19:54 36.0 38,700 

191:5 :57.1 3:5,300 1935 38.9 39,700 
1891 45.1 51,300 1914 38.3 :55,000 
1892 49.5 60,500 1915 41.0 42,000 1936 54.9 75,000 
189:5 42.3 44,800 1937 39.4 41,700 
1894 42.0 44,000 1916 44.5 50,000 1938 42.4 44,200 
1895 58.0 es,ooo 1917 42.0 44,000 1939 40.2 45,800 

1918 4t.9 50,900 1940 33.2 32,400 
1896 49.5 60,500 1919 51.3 64,700 
189'7 :57.6 34,000 1920 40.9 41,800 1941 :52.0 :51,100 
1898 29.2 22,900 1942 30.3 27,400 1899 52.0 66,500 1921 47.3 .;5,900 194:5 37.6 40,900 1900 44.0 48,000 1922 46.3 53,800 1944 40.2 46,300 

192~ 39.3 38,900 1945 68.8 117,000 1901 58.5 84,500 1924 33.3 29,000 
1902 41.7 43,400 1925 48.9 59,300 1946 44.2 55,500 1903 50.5 62,700 1947 38.2 40,300 1904 50.0 61,500 1926 30.3 24,400 1948 47.2 53,800 1905 46.4 54,000 1927 33.4 29,100 1949 41.1 48,600 

1928 63.4 10'1 ,000 1950 36.6 34,400 1906 40.5 41,000 1929 52.2 61,600 
19(71 28.0 21,500 1930 63.4 110,000 1951 33,8 34,800 1908 68.7 120,000 1952 51,9 70,000 1909 47.6 56,600 19:51 36,8 35,300 
1910 38,5 35,300 19:52 42.0 46,500 . 
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Table 1 - Annual flood atagea and 41acbarsea at gas1ng atat1ona--cont1nue4 

Oage Oap Oage 
Water be1gbt Dlacbarge Water belgbt Dlacbarge Water be1gbt Diacbarge 
J8al' (teet) (eta) 7ear (teet) (eta) J8ar (teet) (eta) 

53. Rockt1ab Creek naar Bope Mille. B. c. 
lV3V 14.1 2,280 1944 12.1 1,810 1V4V 22.5 4,000 
lv.tO 7.3 813 1945 31.8 e,ooo 1950 17.4 2,950 
1V41 7.4 835 1946 17.1 3,020 1951 8.7 1,050 
1942 22.6 4,530 1947 12.4 1,880 1952 20.9 3,590 
1943 13.3 2,090 1948 15.6 1,700 

54. Bortbeaat Cape Pe 4r River nea1· Chinquapin, Jl. C • 

1908 22.6 - 1942 12.6 3,850 1947 12.1 3,600 
1943 16.'7 11,000 1948 14.9 6,'700 

1928 21.8 - 1944 10.9 2,610 1949 13.2 4,400 
1945 13.1 4,370 1960 16.3 7,800 

1941 10.8 2,810 1946 10.9 I 2,700 1951 11.4 3,080 
1962 10.6 2,630 

Sf. Waccamaw River at Freeland, B. c. 
1940 13.2 1,910 1944 14.9 3,720 1948 15.9 7,500 
1941 13.1 1.860 1945 15.5 6,600 1949 16.4 6,440 
1942 14.4 3,090 1946 16.2 4,840 1950 14.2 2,800 
1943 13.4 2.050 1947 15.2 4,570 1951 11.9 1,280 

1952 12.9 1,670 

56. Yadkin River at Patterson, B. c. 
1940 12.7 16.200 1944 - - 1948 3.7 1.040 
1941 2.8 1,020 1945 3.7 1,510 1949 4.6 1,500 
1942 5.9 2,960 1946 3.4 1,330 1950 3.7 1,020 
1943 3.1 1,160 1947 3.0 700 1951 - 1,940 

1952 7.7 4,930 

57. Reddlea River at Borth Wilkesboro, B. c. 
1940 22.0 27,000 1944 8.6 4,600 1948 6.6 2,680 
1941 11.1 7,330 1945 12.2 8,780 1949 11.5 5,600 
1942 11.0 7,200 1946 5.7 2,030 1950 6.5 2,210 
1943 7.4 3,360 1947 7.6 3,540 1951 10.2 4,690 

1952 12.5 7,400 

58. Yadkin River at Wllkeaboro, B. c. (at Jlorth Wilkesboro prior to 1929) 

1904 9.8 9,250 1927 7.4 4,200 1940 37.6 160,000 
1905 13.4 14,300 1928 20.8 22,000 1941 13.4 9,350 
1906 18.0 22,100 1929 12.0 10,300 1942 16.0 12,200 
19m 18.8 22,300 1930 24.0 29,000 1943 12.8 8,750 
1908 14.0 14,100 1944 14.8 10,800 
1909 18.3 21,400 1931 9.1 6,030 1945 22.4 23,200 

19:52 10.7 7,500 
1916 34.5 116,000 1933 20.9 l 0 ,200 1946 13.4 9,350 

1934 13.7 10,600 1947 17.6 14,200 
1~1 13.0 10,700 1935 14.0 11,000 1948 13.3 9,250 
1922 13.4 11,300 1949 17.1 12,800 
1~3 16.1 13,600 1936 13.8 10,800 1950 9.8 5,770 
1924 15.2 11,700 19:57 19.2 17,100 
1925 14.2 12,300 1938 21.0 :19,300 1951 16.8 12,300 
1926 14.0 12,000 1939 14.5 11,600 1952 17.1 12,BI>O 

59. Piaber River near D~aon, B. c. 
1921 4.1 2,110 1925 7.1 4,320 1929 6.3 3,720 
1922 6.0 3,540 1926 5.6 3,200 19:50 12.1 8,300 
1923 10.1 6,700 1~7 5.9 3,420 l9.."'i~ 6.8 4,100 
1924 9.9 6,540 1928 10.1 6,700 1932 3.4 1,640 



OAOI•o-sTATIOJ RECORDS 21 

Table 1 - Annual flood atagea and diach8rsea at saging atationa--cont1nued 

Oqe Oqe Gage 
Water beisht Diacbarse Water heisht Diacharse Water bei&ht Diacbarse 
Jeal' (teet) (eta) J8U (teet) Jear (teet) (eta) 

60. Fiaber River near Copeland, 1. c. 
1932 5.7 2,060 1939 12.4 9,200 1~46 6.2 2,160 
193:5 10.6 6,890 1940 18.4 27,:500 1947 15.6 ).6,400 
1934 77.2 3,160 1941 6.5 1,740 1948 8.2 3,800 
1935 11.2 7,600 1942 8.7 4,200 1949 10.3 6,000 
1936 10.6 6,780 1943 9.9 5,530 1950 9.3 4,870 
1937 9.3 5,460 1944 8.5 ~.mo 1951 8.4 3,980 
1938 13.6 10,500 1945 10.1 5,760 1962 7.4 3,100 

61. Forbullh Creek near Yadklnv111e, B. c. 
1940 7.8 819 1944 11.0 2,450 1948 6.2 611 
1941 6.1 598 1945 7.9 882 1949 6.9 738 
1942 7.3 754 1946 8.4 1,020 1950 8.5 1,120 
1943 6.3 624 1947 5.8 659 1961 6.4 668 

1952 7.4 818 

62. Yadk1n Rlver at Yadkin Co1lese, •· c. 
1916 36.3 94,300 1935 18.8 27,900 1944 15.8 2:>,600 

1936 24.9 4'7,900 1945 26.2 46,800 
1928 25.5 50,200 1937 21.5 35,700 1946 17.7 24,500 
1929 17.4 24,600 1938 27.5 581 -lOO 1947 25.8 46,000 
1930 29.8 67,800 1939 23.4 36,200 1948 17.5 20,800 

J,940 33.8 80,200 1949 17.8 24,800 
1931 12.8 16,600 1950 17.0 23,000 
1932 12.4 16,000 1941 15.9 1R1 000 
1933 26.0 52,200 1942 18.8 28,100 1951 16.2 21,400 
19;;4 16.2 22,400 1943 17.9 26,000 1952 18.8 27,000 

63. Rock7 River at Turneraburs, 1. c. 
1940 8.0 2,840 1944 8.6 3,430 1948 6.1 1,860 
1941 9.4 3,800 1945 12.1 5,100 1949 6.7 2,200 
1942 7.8 2,700 1946 8.8 3,570 1950 6.9 2,320 
1943 6.7 2,010 194'7 '7.6 2,600 1951 4.8 1,110 

1952 7.1 2,340 . 
64. South Yadk1n River near Mockav11le, •· c. 

1939 9.3 3,110 1944 '7.6 2,250 1949 9.5 2,950 
1940 12.3 4,600 1945 16.0 8,000 1950 9.1 2,760 
1941 10.9 3,900 1946 11.6 3,950 1951 6.6 1,660 
1942 9.8 3,390 1947 9.4 2,750 1952 ' 10.0 3,150 
1943 11.0 4,100 1948 8.6 2,71':\ 

65. Third Creek at Cleveland, 1. c. 
1940 8.9 1,380 1944 15.3 2,890 1948 9.'7 1,080 
1941 7.5 1,000 1945 15.8 3,080 1949 9.9 1,120 
1942 9.0 1,420 1946 11.1 1,650 1950 8.9 932 
1943 9.1 1,450 1947 9.6 1,060 1951 6.9 699 

J.952 13.3 1,920 

66. Yadkin River near SaliaburJ. 1. c. 

1896 15.8 79,000 1906 12.0 52,000 1918 7.8 25,700 
189'7 10.8 44,800 190'7 10.4 42,400 1919 16.9 8o,ooo 
1898 15.3 76,000 1908 15.5 77,000 1920 10.6 42,200 
1899 18.5 100,000 1909 12.5 55,000 
1900 11.8 50,800 1921 11.2 45,8')0 

1912 19.0 104,000 1922 8o1 27,400 
1901 17.4 91,000 1913 15.4 76,000 192:§ 15.0 68,600 
1902 19.7 109,\)()() 1914 7.8 26,800 1924 10.6 41,600 
1903 16.8 lb,OOO 1915 13.0 59,000 1925 14.7 66,800 
1~ 6.3 18-400 1916 23.8 121,000 1926 10.0 38,600 
1905 9.7 38,200 1917 11.2 45,800 1927 8.4 29,000 
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Table 1 - Annual flood at-sea end diaobarae• at gaslag atationa--Continued 

oaae 
ml&ht 
(teet) 

16.9 
1().8 -
13.1 

22.1 

15.9 
12.5 

4.0 
5.6 

13.7 
e. a 
8.3 

15.4 
13.6 

35 

31.4 
17.2 
23.8 
27.6 
11.4 
21.1 
32 

16.4 

15.7 

15.0 

13.1 
9.4 

oaae 
Dlaobal'le Water hei&ht Dhoharge Water 

(ota) Jear (teet) (ota) Je&l' 

67. Abbott• Creek at Lexington, 1. C. 

6,820 1944 u.s 4,740 1948 
2,550 1945 17.7 7,740 1949 
- 1946 16.4 6,300 1950 

3,510 1947 22.1 u,eoo 1951 
1952 

68. Yadk1n River at High Rock, 1. c. 
1.,8,000 1921 12.0 43,800 1925 

1922 9.7 27,800 1926 
76,600 1923 13.8 5S,l00 1927 
47,600 1924 u.1 37,200 

69. Uwharrie River near Tr1n1tJ, 1. c. 
748 1~37 5.7 1,540 1939 

1,500 1938 3.6 609 1940 
1941 

70. Uwharrie River near Eldorado, 1. c. 
9,400 1944 12.2 7,160 1949 
4,810 1945 26.2 23,300 1950 
4,380 1946 15.5 10,400 1951 

10,300 1947 16.3 11,200 1952 
8,400 1948 12.5 7,570 

71. Rocky River near Horwood, 1. c. 
67,600 1937 27.3 42,600 1945 

1938 13.5 16,800 1946 
52,500 1939 21.1 30,200 1947 
23,600 1940 9.5 10,400 1948 
36,100 1949 
44,100 1941 15.5 20,200 1950 
13,600 1942 22.0 31,900 
30,200 1943 20.9 29,800 1951 
52,800 1944 27.0 42,000 1952 

72. Little B~own Creek near Polkton, 1. c. 

1,500 
1,400 

1,000 
2,200 

73. Brown creek near Polkton, 1. c. 
12,500 1938 10.6 1,870 

1939 12.5 3,960 
10,400 1940 6.2 535 

8,500 1941 11.6 2,880 
1942 10.7 1,950 

4,820 1943 9.6 1,270 
1,190 1944 12.5 3,960 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

oaae 
bel&ht 
(teet) 

Dleoharge 
Cote) 

10.7 2,410 
14.7 4,660 
14.7 5,160 
6.3 1,140 

16.8 7,470 

----
13.5 55,600 - -
10.0 29,700 

4.6 1,040 
6.9 2,140 
7.0 2,190 

13.8 8,810 
12.6 7,670 
7.6 3,480 

20.8 16,100 

-
46.4 105,000 
20.2 28,600 
19.5 27,200 
22.9 34,000 
26.7 42,200 
15.2 19,600 

11.8 14,000 
34.0 63,400 

668 

17.7 17,300 
9.4 1,180 

10.6 1,920 
10.5 1,790 
11.7 3,000 
6.3 503 
8.9 995 

14.3 7,000 
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Table 1 - Annual flood atq .. and 4iacharae• at saa1na etat1one--continue4 

Oqe Oqe oase 
Water bellbt Dlecbarse Water beipt Dieoharse Water beisht Diacbarse 
,.ar (teet) (eta) Year (feet) (eta) ,ear (feet) (eta) 

75. Pee Dee Ri•er at Cberaw, s. c. 

(Oqe bolshta obeerved; dail7-mean 41acharse• computed on baa1e of recorda at other a1tea) 

1891 :54.1 88,700 190.. 25.'7 42,800 1917 :5:5.1 '73,500 
1892 36.8 1<&6,000 1905 33.8 81,900 1918 :55.4 115,000 
189:5 34.1 86,500 1919 :56.0 128,000 
189<& :52.9 71,600 1906 31.8 64,200 . 1920 28.6 50,900 
1895 :54.4 93,000 190'7 25.0 U,100 

1908 44.:5 :509,000 1921 36.0 128,000 
1896 :56.4 137,000 1909 32.9 '71,600 1922 :54.7 99,600 
189'7 :51.2 61,000 1910 :51.8 64,100 192:5 :55.2 111,000 
1898 29.5 54,000 1924 29.3 5:5,200 
1899 :54.9 104,000 1911 25.4 42,000 1925 34.8 102,000 
1900 :52.1 65,900 1912 39.2 198,000 

1913 :56.1 1:50,000 1926 24.8 40,600 
1901 :56.2 132,000 191<& 29.2 52,900 192'7 27.0 46,200 
1902 35.5 117,000 1915 33.1 7:5,500 1928 42.0 259,000 
1903 33.8 81,900 1916 36.3 135,000 1929 37.7 165,000 

1930 39.7 209,000 

76. Juniper Creek near Cheraw, s. C. 

1940 1.1 256 1944 1.1 286 1948 1.4 430 
19<&1 1.:5 395 1945 5.7 3,910 1949 - 459 
1942 1.2 332 1946 1.3 no 1950 1.0 224 
1943 1.1 295 1947 1.s 369 1951 1.3 392 

1952 2.0 '778 

77. Drownlns Creek near Hottman, B. C. 

1940 5.3 435 1944 9.6 8,ooo 19<&8 6.5 1,280 
1941 6.4 1,130 1945 10.3 10,900 19<&9 9.2 6,360 
1942 5.8 740 1946 6.4 1,210 1950 7.6 2,'710 
19<&:5 6.2 989 19<&7 6.2 1,050 1951 5.5 576 

1952 6.9 1,480 

78. Lumber River at Boardman, B. c. 
(Gage belshta obeerved and atage-diacharse relation eatimate4, 1897-1913) 

1897 10.0 9,900 1911 8.6 5,720 1939 10.4 12,600 
1898 '7.6 3,660 1912 9.6 8,360 1940 6.3 1,830 
1899 10.3 11,500 191:5 9.1 6,9<&0 1941 8.2 4,660 
1900 9.0 6,680 19t2 7.9 4,160 

1928 11.8 25,000 1943 8.1 4,560 
1901 10.8 14,800 19<&4 8.4 5,-120 
1902 9.2 7,200 1930 9.2 7,430 1945 10.6 13,t00 
1903 8.9 6,440 1931 7.2 3,110 
1904 9.0 6,680 1932 6.5 2,150 1946 8.0 4,120 
1905 8.7 5,960 1933 8.3 5,230 1947 7.7 3,750 

1934 6.6 2,120 1948 9.2 7 ,0'70 
1906 9.7 8,700 1935 9.1 7,080 1949 9.3 7,600 
190'7 '7.9 4,220 1950 7.1 2,880 
1908 10.5 12,700 1936 10.1 10,800 
1909 '7.3 3,160 1937 8.7 . 5,920 1951 - 1,600 
1910 7.7 3,Bt0 19:58 8.7 5,920 1952 7.0 2,740 

79. Little Pee Dee River near Dillon, s. c. 

1939 10.2 2,910 19t4 9.6 2,130 1949 10.5 3,330 
19t0 8.4 1,080 19<&5 14.6 9,810 1950 8.1 915 
1941 9.6 2,130 1946 9.4 2,020 1951 8.5 1,200 
1942 10.1 2,770 194'7 9.8 2,470 1952 8.9 1,540 
1943 9.5 2,000 19<&8 10.8 3,750 
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Table 1 - Annual t1oo4 atagea and dlacbargea at gaging atatlona--cont1nued 

Gage oaae Gage 
Dlaeharge Water belght D1acharge Water belght D1acbarge Water height 

,ear (teet) (eta) ,ear (teet) (era) ,ear (teet) (eta) 

80. Catawba Rlver near Marlon. R. C. 

1940 19.3 71,400 1944 6.5 3,560 1948 10.4 6,790 
1945 11.4 8.210 1949 15.0 19,700 

1942 10.0 6.300 1946 7.9 4.420 1950 11.2 7,630 
1943 7.7 4.260 1947 6.4 3.240 1~51 12.7 9,&20 

1952 10.6 7,010 

81. Llnv111e Rlver at Branch, R. c. 
1923 5.9 4,100 1933 7.1 6.700 1943 5.3 2,900 
1924 6.7 5,750 19:54 4.:5 1,700 1944 4.0 1,:560 
1925 4.7 2.170 19:55 7.9 10,000 1945 7.:5 7,420 

1926 4.7 2,170 1936 4.8 2.250 1946 5.5 3.380 
1927 5.0 2,:550 1937 e.o 10,400 1947 4.2 l,S20 
1928 7.5 8.350 1938 5.9 4,130 1948 5.9 4.040 
1929 6.8 6,000 1939 6.1 4,400 1949 e.o 10,-t(IO 
1930 5.6 3,530 1940 11.4 39,500 1950 '>.4 5.100 

1931 4.4 1.810 1941 5.0 2,420 1951 7.4 8,030 
1932 4.1 1.450 1942 6.3 4,700 1952 6.6 5.500 

82. BenrJ Pork near BenrJ Rlver. R. c. 
1916 23.0 20,700 1940 29.2 31,300 1948 14.5 9,000 

1949 11.9 6.910 
1926 9.5 4.400 1942 e.o 3,300 1950 8.4 3.930 
1927 5.6 2.100 1943 7.4 2.980 
1928 15.3 9.eoo 1944 8.7 3.8oo 1951 10.5 4,870 
1929 9.8 4.600 1945 16.6 11,400 1952 11.2 5.350 
1930 18.4 13,600 1946 8.1 3,400 
1931 6.5 2,420 1947 16.6 11,400 

83. South Pork Catawba River at Lowell• R. c. 
1940 21.3 34.000 1944 12.0 11,000 1948 10.6 8,060 

1945 17.0 22.000 1949 11.6 9,450 
1942 10.8 8.850 1946 13.0 13.000 1950 12.7 12,300 
1943 12.9 12.800 1947 10.6 8,540 1951 7.6 3.980 

1952 15.3 18,300 

84. Little Susar Creek near Charlotte. R. C. 

1924 13.4 5.500 1934 13.9 5,860 1944 1?-.6 4,840 
1925 12.5 4,700 19:55 10.6 3,300 1945 1l .5 3,430 
1926 10.5 3.150 19:56 16.2 8,370 1946 - -1927 10.1 2.900 1937 11.9 4,280 1947 7.4 1,800 
1928 15.0 7.030 1938 6.4 1,020 1948 10.8 3,360 
1929 13.4 5.340 1939 10.9 :5,520 1949 11.3 :5.730 
19:50 10.4 2.760 1940 e. a 2,230 1950 8.5 2.160 
1931 9.6 2.260 1941 12.4 •.sao . 1951 8.7 2,240 
19:52 1:5.9 5,860 1942 14.5 6,600 1952 12.0 4,360 
1933 12.8 4.760 194:5 10.2 3,040 

86. Second Broad River at Cliffside, R. c. 

1926 4.7 3.860 1935 5.3 4,300 1944 4.9 3,390 
1927 2.9 1,450 1936 10.1 8,490 1945 12.5 10,600 
1928 17.3 14.500 1937 6.1 4.600 1946 7.9 6,400 
1929 8.6 7,590 19:58 9.5 7,950 1947 9.0 7,500 
1930 12.6 10,800 1939 4.6 3.060 1948 5.1 3,600 

1940 17.9 15,000 1949 8.7 6,340 
1931 3.7 2.500 1950 4.4 2,510 
1932 5.3 4.300 1941 6.0 4,500 
19:53 7.0 6,100 1942 5.1 3,600 1951 7.8 5.400 
19:54 7.6 6,670 194:5 5.7 -&.200 1952 7.9 5.480 
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table 1 - Annual flood atagea and 41acbarse• at s-alng atatlone--contlnued 

oaa• O~&p oaae 
Water hellbt J>lacbars• Water lJelpt J>laebarse Water helpt J>lacbarse 
J8&r (teet) (eta) Jear (teet) (eta) Jear (feet) (eta) 

fn. Broad Rher near Bolling Sprlnl•, J. C. 

1926 8.5 12,400 19~5 10.~ u,~oo 1944 9.2 11,800 
192'7 6.2 '7,550 19~6 u.s 26,,000 1945 16.~ 32,300 
1928 24.3 '73,:500 19~'7 14.8 26,000 1946 1.3.4 22,'700 
1029 1.3.4 24,500 19:58 13.9 2~,500 1947 12.5 20,000 
1930 1'7 .2 35,900 19:59 9.1 11,600 1948 8.7 10,800 

1940 22.1 60,400 1949 12.6 20,:500 
1931 5.1 5,790 1950 10.1 1~,800 
19~ '7.6 10,100 1941 - -
1933 13.0 23,300 194~ 9.9 13,400 1951 10.9 15,800 
1934 8.o 10,900 1943 11.6 17,600 1952 11.6 1'7,600 

88. Firat Broad River near Lawndale, J. c. 
1940 37.8 32,500 1944 11.9 4,840 1948 12.5 5,~o 
1941 21.7 12,400 1945 19.9 9,530 1949 20.8 · 10,200 
1942 18.2 9,170 1946 20.3 9,810 1950 22.4 11,300 
1943 15.5 '7,250 1947 17.4 8,580 1951 12.8 5,390 

1952 20.4 9,880 

89. lorth Pacolet River at Fingerville, S. c. 
1930 4.6 1,160 1938 17.5 5,400 1946 17.1 5,040 
1931 4.0 fn2 1939 10.6 2,480 1947 12.3 3,110 
l 932 7.0 2,120 1940 2'7.1 12,500 1948 7.3 1,3'70 
1933 15.7 6,820 1949 13.7 ~.780 
193t 12.0 2,100 1941 8.5 1,540 1950 16.7 5,150 
1935 - 1,760 1942 11.4 2,700 

1943 10.2 2,200 1951 9.9 2,320 
1936 19.8 6,120 1944 9.7 1,620 1952 - 3,880 
1937 21.2 7,270 1945 13.9 3,780 

91. South Pork New River near Jefferson, 1. c. 

1916 - 35,200 1934 5.0 3,390 1943 6.1 3,5t0 
1935 8.5 7,fn0 19tt 5.'7 3,260 

1925 5.1 4,000 19t5 9.2 9,280 
1926 5.1 4,000 1936 6.0 3,610 

193'7 6.1 3,730 19t6 6.1 ~.900 
1928 8.4 9,800 1938 5.9 3,490 19t7 4.6 1,990 
1929 5.3 4,300 1939 6.4 4,090 1949 6.7 4,800 
1930 7.0 ·7,090 1940 22.5 52,800 1949 8.8 8,460 
1931 3.9 2,440 1950 6.0 3,750 
19~ 4.8 3,580 1941 5.2 2,740 1951 8.6 8,060 
1933 7.8 8,610 1942 5.8 3,470 1952 6.2 4,100 

94. lorth Pork Jew River at Crumpler, N. C. 

1fn8 17.6 44,300 1929 7.0 6,250 1942 4.6 3,850 
1930 7.3 6,670 1943 6.7 7,780 

1901 16.4 23,500 1944 6.2 6,620 
1931 4.2 2,980 1945 8.5 11,400 

1909 7.8 6,660 1932 5.4 4,570 
1910 4.9 2,700 1'333 4.8 3,670 1946 7.6 8,830 

1934 5.2 4,220 1947 6.9 7,290 
19U 6.1 4,190 1935 7.0 7,500 1948 6.2 6,380 
1912 6.2 4,320 1949 8.6 11,300 
1913 8.6 7,960 1936 6.2 5,910 1950 5.6 4,fn0 
1914 4.8 2,590 1937 4.6 3,450 
1915 6.9 5,290 1938 5.0 3,900 1951 '10.7· 17,100 
1916 16.4 38,700 1939 4.8 3,670 1952 5.3 4,380 

1940 23.0 73,000 
1928 6.8 5,9'70 1941 I 4.4 3,450 
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Tabla 1 - Annual tloo4 etas•• and 41achargea at gaging atatlona--contlnue4 

Gas• Gage Gage 
Dlaohal'se Water bel&bt Dlacharse Water helsht Dlacharse Watel' helpt 

,.ar (teet) (eta) ,ear (feet) (eta) ,ear (teet) (eta) 

9S. lew Ri•er near Oalu, Va. 

1930 9 33,100 19S8 6.0 19,200 1946 6.8 22,000 
19Sl 4.4 12,000 19S9 6.4 21,400 1947 5.6 16,400 
1932 4.0 9,470 1940 25.7 141,000 1948 5.4 16,400 
1933 6.6 22,000 1949 8.4 30,000 
1934 6.2 14,800 1941 3.8 8,940 1950 4.9 1~,200 
19:56 7.4 24,900 1942 5.S 15,000 

1943 6.6 15,400 1951 9.9 38,000 
1936 6.S 20,800 1944 5.0 1S,600 1952 5.2 14,500 
19$7 6.2 14,800 1946 9.9 38,000 

96. French Broad Rl•er at Roaman, J. c. 
1907 5.0 1,930 1937 7.5 2,660 1945 7.S 2,360 
1908 9.0 6,000 1938 10.2 5,400 1946 7.4 2,460 
1909 7.5 4,360 1939 10.6 6,100 1947 7.8 2,730 

1940 11.9 9,410 1948 9.1 3,620 
1916 13.9 - 1949 9.5 4,080 

1941 6.4 1,970 1950 11.2 5,700 
1928 12.9 - 1942 10.4 5 ,740 

194:5 9.9 4,940 1951 10.2 4,500 
1936 9.4 4,280 Hl44 5.2 1,340 1952 11.2 5,660 

97. French Broad B1 ver at Cal vert, X. C. 

1916 18.3 - 1934 6.1 3,100 1944 4.2 2,010 
19:55 9.4 5,8'70 1945 5.5 2,610 

1925 8.1 4,490 
1926 9.0 5,330 1936 8.8 5,100 1946 7.2 3,750 
1927 4.0 1,940 1937 7.3 3,880 1947 7.0 3,600 
1928 13.0 16,100 1938 9.2 5,580 1948 7.7 4,120 
1929 8.6 4,730 19:59 10.5 8,000 1949 8.8 5,190 
1930 4.9 2,430 1940 11.7 12,300 1950 9.4 6,140 

1931 8.o 4,410 1941 5.0 2,450 1951 9.1 5,600 
1932 6.6 3,400 1942 9.6 6,510 1952 9.8 6,960 
1933 11.6 11,200 1943 ~.2 5,810 

98. CatheJII Creek near Bre•ar4, 1. c. 

1945 1.9 20'7 1948 3.4 675 1951 3.5 735 
1946 2.:5 333 1949 4.4 1,250 1952 4.0 1,260 
1947 2.8 401 1950 3.6 794 

100. Davidson River near Brevard, X. C. 

18'76 11.9 - 1928 11.8 8,400 1940 9.2 6,100 
1929 7.0 3,160 1941 2.9 701 

1916 10.3 - 1930 4.9 1,630 1942 7.5 5,110 
1943 5.7 2,930 

1919 10.9 - 19:51 5.3 1,880 1944 3.2 8'70 
1932 4.3 1,280 1945 4.9 2,140 

1921 7.7 :5,780 19M 10.0 6,1:50 
1922 5.0 1,690 1934 4.0 1,0'70 1946 4.:5 1,670 
1923 6.:5 2,590 1935 8.8 3,700 1947 4.9 2,180 
1924 6.8 2,950 1948 5.7 2,930 
1925 4.5 1,390 19:56 7.0 2,780 1949 8.7 6,800 

l9S7 6.2 2,110 1950 6.1 3,340 
1926 6.0 2,360 19:58 7.8 3,450 1951 ·s.6 2,830 
1927 5.7 2,150 1939 7.1 3,650 1952 7.0 4,490 

101. Little Ri•er near Penrose, x. c. 

1916 14 - 1942 9 2,550 1947 4.8 1,060 
1943 9.4 2,730 1948 5.4 1,240 

1928 13.5 - 1944 4.2 8'73 1949 8.7 2,450 
1945 3.5 656 1950 5.6 1,310 

1940 11 3,800 1946 6.3 1,560 1951 8.5 2,380 
1952 10.7 3,280 



GAOII0-8TATIOM RBCORDS 2'7 

~able 1 - Annual tloo4 etas•• and dlachargea at gaging atatlona--contlnued 
- -

Gage Gage Gage 
Water beicht DlaebaJ'ge Water he1ght Dleehal'ge Water be1ght Dleoharge 
,ear (teet) (eta) ,ear (teet) (eta) ,ear (teet) (eta) 

102. Crab Creek near Penrose, 1. c. 
1943 '7.0 1,000 1946 4.'7 396 1949 6.1 '1C11 
19tt 3.6 308 19-17 4.9 428 1950 4.2 347 
1945 4.7 396 19-18 4.4 369 1951 7.0 1,080 

1952 7.6 1,500 

103. '~~'r4r.cll Broad Rl ver at BlantJI'• , 1. C • . 
1875 17 - 1921 16.2 5,170 1938 18.8 9,470 
1876 23 - 1922 15.2 4,840 1939 17.4 6,180 

1923 16.0 5,220 1940 21.9 20,800 
1880 19 - 1924 15.1 4,4'70 

1925 14.6 4,280 1941 13.5 3,580 
1893 18 - 1942 19.9 12,800 

1926 16.5 5,100 1943 20.2 13,800 
1899 17 - 1927 13.2 3,700 1944 15.8 4,220 

1928 22.9 26,500 1945 13.1 3,360 
1901 20 - 1929 19.2 10,600 
1902 19 - 1930 16.7 5,420 1946 18.5 8,720 

1947 17.2 5,400 
1905 21 - 1931 13.9 3,960 1948 16.5 4,720 
1906 22 - 1932 14.5 4,280 1949 18.6 8,010 

1933 20.7 15,600 1950 17.0 5,180 
1910 21 - 1934 17.3 6,110 

1935 18.3 8,040 1951 18.2 6,880 
1916 27.1 - 1952 19.0 9,730 

1936 18.8 9,470 
1919 20 - 1937 17.7 6,560 

104. Bo7laton Creek near Boraeahoe, J. c. 
1943 3.5 380 1946 4.9 659 1949 5.1 662 
1944 3.0 292 1947 4.5 575 1950 3.5 365 
1945 2.8 252 1948 3.2 336 1951 5.7 805 

1952 5.4 693 

105. South Pork Mills River at The Pink Beda, M. c. 
192'7 4.4 317 1935 5.4 679 1943 5.3 618 
1928 8.0 2,220 1936 4.6 386 1944 4.4 309 
1929 5.5 700 1937 5.8 833 1945 4.8 434 
1930 5.1 541 1938 5.4 638 

1939 5.2 560 1946 4.8 395 
1931 4.3 284 1940 7.2 1,610 1947 5.0 504 
1932 5.2 579 1948 5.4 658 
1933 5.7 787 1941 4.5 330 1949 7.4 1,850 
1934 4.5 331 1942 4.9 490 

108. Mille River near Mills River, J. c. 
1876 12 6,800 1925 3.6 1,600 1942 6.8 2,730 

1926 5.'l 2,670 1943 6.7 2,670 
1901 11 5,100 1944 3.8 935 
1902 12 6,800 1928 13.5 12,800 1945 3.9 995 

1906 10 4,400 1935 8.4 3,560 1946 5.2 1,870 
1936 5.1 1,850 1947 6.1 2,310 

1910 12 6,800 1937 8.4 3,560 194fl 6.6 2,630 
1938 6.2 2,340 1949 11.2 5,330 

1916 12.5 8,400 1939 6.8 2,600 1950 4.6 1,460 
1940 13.6 13,400 

1918 10 4,400 1941 3.7 900 1951 7.2 2,910 
1952 8.1 3,360 
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18 PLOODS Ilf IORTH CAROLilfA 

~able 1 - Annual tlood etas•• and diecbargee at gaging etat1one--cont1nued 

oase Gage oase 
Water height D1ecbarge Water helght Die charge Water height Dlecharge ,.ar (teet) (eta) Je&r (teet) (eta) Je&r (teet) (eta) 

109. Clear Creek near Bendereonv111e, 1. c. 
1910 13 - 1940 12 - 1949 10.5 4,020 

1950 s.o 1,590 
1916 16 - 1946 7.7 1,480 1951 e.8 2,240 

1947 6.6 749 1952 8.9 2,340 
1928 13 - .1948 7.2 972 

110. Mud Creek at Raplee, R. c. 
1876 15 - 1928 14.9 17,000 1943 10.1 3,0'70 

1944 8.4 1,430 
1901 13 - 1933 13.5 12,000 1945 8.6 1,440 
1902 12 - 1946 10.0 2,880 

1936 9.0 1,800 1947 9.2 1,930 
U06 10 - 1948 9.2 1,910 

1939 - 1,520 1949 11.5 5,740 
1910 15.5 - 1940 13.1 10,800 1950 9.8 2,470 

1941 8.2 1,480 1951 11.6 5,940 
1916 21.5 40,000 1942 12.6 8 1 880 1952 11.6 5,940 

111. Cane Creek at Fletcher, R. c. 
1876 9 - 192~ 6.5 - II 1947 6.4 1,420 

1948 6.1 1,~60 
1893 8 - 1928 8.5 2,900 1949 8.4 2,770 

1950 7.0 1,680 
1901 7 - 1940 9.2 4,000 
1902 7 - 1951 8.0 2,000 

1943 8.0 2,200 1952 8.3 2,090 
1910 9 - 1944 3.4 680 

1945 4.8 1,000 
1916 14.8 23,000 1946 8.2 2,410 

112. Prench Broad River at Bent Creek, H. c. 
1916 27.3 - 1939 7.0 8,250 1946 8.4 10,700 

1940 12.6 23,600 1947 7.9 9,540 
1928 16.1 - 1948 6.7 7,170 

1941 5.9 5,700 1949 8.2 10,200 
1935 8 ., 12,300 1942 11.8 19,600 1950 7.2 8,220 • · 1936 9.0 13,200 1943 10.6 16, lDO 
1937 8.5 11,900 1944 6.8 7,300 1951 9.1 12,400 
1938 8.4 11,600 1945 6.3 6,200 1952 8.5 11,000 

113. Bomin7 Creek at Candler, H. c. 
1940 18.0 13,100 1945 3.5 9~5 1949 13.2 6,800 

1946 5.5 2,160 1950 4.2 1,~00 
1943 4.5 1,520 1947 4.6 1,550 1951 6.9 2,890 
1944 3.5 935 1948 4.7 1,640 1952 4.8 1,670 

114. North Fork Swannanoa River near Black Mountain, R. c. 
1926 4.6 1,830 1935 4.7 1,730 1944 4.5 1,480 1927 5.5 2,760 1936 4.4 1,400 1945 3.6 758 
1928 7.0 6,180 19~7 5.3 2,420 1346 4.2 1,120 1929 4.3 1,270 1938 4.2 1,210 1947 4.3 1,270 
1930 6.0 3,640 1939 4.9 2,030 1948 6.2 4,030 

1940 8.6 12,900 1949 9.1 15,500 
1931 ~.a 884 1950 5.4 2,650 
1932 4.4 1,400 1941 4.0 1,000 
1933 4.6 1,610 1942 4.4 1,~20 1951 4.6 1,540 
1934 4.6 1,570 1943 4.5 1,460 1952 4.5 1,510 
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Table 1 - Annual tlood etas•• aDd 41•obarae• at &a&1n& etat1on.--conttnue4 

Oaa• oaae Gap 
Water bel&ht D1•cbarp Water he1pt Dbcbarp Water he1pt Dt.oba~p 
,.ar (teet) (ct•) ,ear (teet) (ct•) Jeal' (teet) (eta) 

115. Swannanoa River at Swannanoa, J. c. 
1908 7.8 4.,360 1927 4.7 2.,260 1930 6.7 3,220 

1928 10.9 10.,400 1931 5.2 1,~0 
1926 4.5 2,080 1929 5.9 3.,440 

116. Bee tree Creek near Swannano., J. C. 

1927 4.1 362 1936 1 :5.'7 220 1945 :5.0 101 
1928 5.4 8:50 19:57 3.7 216 1946 3.3 141 
1929 3.5 192 19:58 :5.4 179 1947 :5.8 25:5 
1930 4.2 379 1939 :5.8 262 1948 :5.4 158 

19,0 6.2 1.,:570 1949 4.8 68£ 
19:51 :5.6 204 1950 :5.4 16~ 
19:52 :5.5 180 1941 :5.7 2:52 
19:5:5 :5.7 242 1942 :5.4 161 1961 3.9 266 
1934 3.6 204 1943 3.6 20'7 1952 :5.8 247 
19:56 3.6 204 1944 3.7 220 

117. Swannanoa River at Biltmore., J. c. 
19:59 6.0 2.,460 

1791 26 - 1902 16 - 1940 19.0 18.,400 

1796 15 - 1916 21.5 - 1941 4.9 1.,600 
1942 6.6 1,910 1810 15 - 1921 5.0 2.,220 1943 7.0 2,840 

1922 4.0 1,500 1944 6.0 2.,150 1845 18 - 192:5 8.2 4.,690 1945 4.6 1,:540 
1924 6.2 :5,090 

1850 13 - 1925 6.0 2,9:50 1946 7.1 2,810 
1926 6.1 :5,010 1947 6.8 2,660 1852 15 - 1948 7.7 :5.,180 
1928 18.7 18,000 1949 14.6 9,9:50 1875 17 - 1950 8.5 3,820 1876 15 - 1936 7.1 :5,260 
19:56 7.0 3.,:540 1961 7.0 2.,850 1899 14 - 19:57 8.6 4,:580 1962 7.6 :5.,270 1901 16 - 1938 5.0 1.,780 

118. · Prench Broad Rl1er at Aahev111e, J. c. 
1796 14 - 1906 8.4 28.,600 1931 4.3 '7.,010 

190'7 6.2 15,800 19:52 4.2 6,780 1810 1:5 - 1908 6.3 16,600 19:5:5 'J.S 15.,800 
1909 7.1 19,200 l9M 6.0 11.,500 1845 14 - 1910 10.:5 :50.,:500 19:55 7.6 16.,900 

1850 1:5 - 1911 5.8 14,9!'0 1936 7.5 16.,500 
1912 6.1 15,':100 19:57 8.2 19,200 1852 15 - 1913 7.7 21,!:;00 19:58 6.4 12,700 
1914 4.5 10,800 19:59 6.1 11,700 1875 9 - 1915 7.:5 19,900 1940 12.2 :54,800 1876 18 -
1916 . 2:5.1 110,000 1941 4.4 7.,140 1880 9 - 1917 5.5 1:5.,800 1942 8.9 20.,900 
1918 5.0 12,200 1943 8.1 18,000 1892 10 - 1919 9.0 25.,600 1944 5.2 9.,110 189:5 9 - 1920 7.1 19,000 1945 4.9 7,490 

1896 10.:5 21,600 1921 5.0 12.,000 1946 7.6 16.,000 189'7 7.9 12,500 1922 4.2 9,920 1947 7.1 1:5,600 1898 8.7 1:5.,900 192:5 6.5 13.,~00 1948 5.6 9,540 1899 12.0 26,600 1924 5.4 9,600 1949 9.0 20,100 1900 9.0 14,900 1925 5.:5 9.,210 1950 6.9 1:5,000 
1901 12.6 29,:500 1926 5.6 10,:500 1951 8.1 16,400 1902 12.2 26,900 1927 5.4 9,770 1952 7.8 15,600 1903 7.0 19,000 1928 13.:5 42,700 
1904 5.6 1:5.,800 1929 7.1 15,100 
1906 8.0 2:5,000 19:50 7.1 15,100 
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so PLOODS IN NORTB CAROLINA 

Table 1 - Annual flood ata11• and dtacbargea at gaglng atatlona~-continued 

Gage Gage Gage 
Water height Dlacbarge Water height D1aoharge Water hel&ht Dlaobarge 
,.ar (teet) (eta) Jeal' (te.tt) (eta) Jeal' (teet) (ora) 

119. San4,.uah Creek near Alexander, 1. c. 
1940 16.7 - 19'5 5.~ 1,550 1949 8.0 ~,600 

1946 9 .. 6 5,490 1950 5.8 1,500 
194~ 5.8 1,980 1947 6.7 2,280 1951 5.9 1,550 
1944 7.8 ~,950 1948 5.5 1,250 1952 5.9 1,580 

120. Iv7 River near llaraba11, 1. C. 

19~4 7.~ 2,670 1941 8.0 ~.:wo 1947 8.4 ~,820 

1~5 7.5 2,830 1942 7.8 ~.170 1948 7.7 ~,100 
1943 8.s ~,670 1949 8.0 ~.~70 

1936 10.7 5,850 1944 8.9 4,290 1950 7.3 2,740 
1~7 10.2 5,350 1945 7.0 2,4~0 
19~8 8.1 ~,360 1951 6.9 2,360 
1939 7.3 2,670 1946 11.4 7,190 1952 7.0 2.,390 
1940 12.7 8,880 

121. Prench Broad River at llaraba11, N. c. 

1916 18.5 - 1944 5.2 11,400 1949 7.9 22 ~ 400 
1945 4.7 8,940 1950 6.4 15,~00 

1940 13.5 - 1946 9.2 29,600 1951 7.2 19,000 
~947 7.6 21,400 1952 7.9 22,400 

1943 7.6 23,600 1948 5.7 12,400 

122. Big Laurel Creek near Stackhouse, 1. c. 
1934 3.8 1,320 1941 3.4 91r. 1947 5.6 3,320 
1~5 7.9 7,?.£.0 1942 3.7 1,230 1948 5.3 2,830 

1943 7.1 5,530 1949 5.5 3,140 
19~6 6.8 5,0'70 1944 4.8 2,370 1950 6.5 3,020 
1937 5.3 3,010 1945 4.4 1,980 
1938 4.5 2,140 1951 5.1 2,490 
1939 4.3 1,~0 1946 7.2 5,871J 1952 4.6 1,810 
1940 8.7 4,920 

123. French Broad River at Hot Springs, N. c. 
1916 19.3 - 1939 5.7 15,600 1944 5.5 14,200 

1940 16.1 "75,900 1945 4.9 9,850 
1935 7.2 28,800 
1936 8.8 38,600 1941 5.3 12,600 1946 10.0 43,500 
1937 7.5 29,500 1942 6.7 22,900 1947 7.5 27,200 
1938 6.1 18,100 1943 7.9 31,000 1948 6.0 16,800 

1949 6.8 23,000 

124. Pigeon River at ..... ·.con, H. C. -
18'76 18 - 1932 7.6 5,950 1942 7.0 5,080 

19~3 9.3 8,530 1943 8.8 7,630 
1893 18 - 1934 7.1 5,240 1944 5 . 2 2,950 

1935 9.0 8,050 1945 8.8 7,630 
190'7 - 8.5 4,600 
1908 10.p 6,600 19~6 8.1 6,700 1946 7.6 5,920 
1909 7.5 3,430 1937 9.0 8,050 1947 8.9 7,780 

1~8 8.o 6,550 1948 7.2 5,290 
1928 16 - 1939 9.4 8,690 1949 15.4 19,500 
1929 8.9 7,900 ~940 20.8 31,600 1950 9.3 8.,320 
1930 7.4 5,660 

1941 5.2 2,950 1951 9.8 9.,180 
1931 7.7 6,100 1952 8.7 7,450 



GAOIJG-8TATIOI RICORDS 

Table 1 -Annual flood atagea and dlaoharsea at saslng atatlon• - -contlnue4 

Gap Gqe Gap 
Water beilbt Diacbarae Water hellbt Diacbarp Water beipt Dlaoharp 
,ear (teet) (eta) ,.ar (feet) (ota) ,.ar (feet) (ofa) 

126. .Tonatban Creek near cove Creek, •· c. 

19SJ. 4.4 1,160 1938 4.4 1,1&0 1946 e.8 2,880 
1~2 4.7 1,300 1939 6.0 2,120 1947 7.0 2,820 
1933 5.6 1,930 1940 7.5 3,200 1948 4.9 1,.too 
1934 5.1 1,600 1941 3.9 830 1949 5.8 1,970 
1935 4.3 1,050 1942 4.8 1,310 1950 5.2 1,&&0 

1943 5.4 1,710 
1936 6.2 2,270 1944 5.2 1,580 1951 5.0 1,.t50 
1937 5.9 2,050 1945 4.4 1,0'70 1952 &.e 1,860 

127. Plseon River near Bepoo, 1. c. 

18'76 18 - 1934 9.9 13,800 1943 9.2 11,800 
1935 9.0 11,300 194.t 6.4 5,320 

1902 18 - 1945 7.7 7,510 
1936 9.7 13,200 

1928 12.6 21,900 1937 9.2 11,800 1946 10.2 13,600 
1929 8.5 9,950 1938 7.1 6,670 1947 9.8 12,400 
1930 7.1 6,670 1939 P.4 9,690 1948 e.9 5,940 

1940 15.8 32,700 1949 12.4 21,000 
1931 7.7 7 ,V/0 1950 7.6 7,260 
1932 8.o 8,680 1941 5.4 3,660 
1933 9.8 13,800 1942 7.3 7,090 1951 9.0 10,600 

1952 9.1 lO,BQO 

128. Cataloochee Creek near Cata1ooohee, B. c. 
1935 5.3 1,440 1941 3.6 457 1947 6.7 2,960 

1942 4.8 1,120 1948 5.2 1,400 
1936 6.6 2,700 1943 5.2 1,480 1949 5.5 1,690 
1937 6.1 2,220 1944 6.5 2,640 1950 5.4 1,640 
1938 4.6 1,040 1945 5.3 1,520 
1939 5.8 1,900 1951 4.7 1,090 
1940 7.0 3,390 1946 6.8 3,170 1952 6.0 2,140 

129. lortb Toe River at A1tapaaa, 1. c. (above Spruce Plne 1935-38) 

1916 24 - 1940 19.5 22,200 1946 7.5 2,940 
~947 6.0 1,960 

1935 11.8 4,450 1941 3.4 8'78 1948 7.0 2,590 
1936 7.7 2,680 1942 6.6 3,020 1940 10.7 4,760 
1937 7.8 2,360 1943 6.9 3,290 1950 5.4 1,580 
1938 7.5 2,430 1944 5.1 1,500 1951 10.9 4,9'70 
1939 6.2 2,530 1945 8.2 3,450 1952 5.9 1,820 

130. South Toe River at Rew4a1e, B. c. 
1935 10.0 11,700 1941 6.0 3,380 1947 8.4 6,570 

1942 5.0 2,380 1948 9.0 7,740 
1936 5.7 4,250 1943 5.e 3,1BC 194£ 12.5 14,300 
1937 10.2 12,100 1944 5.6 2,960 1950 11.2 11,700 
1938 5.0 3,040 1945 6.8 4,300 
1939 7.1 6,480 1951 8.1 6,240 
1940 17.4 29,400 1946 6.6 4,110 1952 7.1 4,390 

131. Cane River near· Sioux, B. c. 
1934 12.1 11,400 1941 5.8 2,320 1947 10.6 8,320 
1935 9.1 5,710 1942 6.0 2,520 1948 8.7 6,370 

1943 6.3 2,820 1949 15.6 23,800 
1936 8.6 5,340 1944 6.5 3,020 1950 8.6 5,360 
1937 9.0 5,.780 1945 6.2 2,.670 
1938 6.0 2,650 1951 8.8 5~640 
1939 6.9 3,450 1946 10.2 7,.670 1952 7.5 3,550 
1940 17.8 31,800 
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'!'able ·1 - Annu.al flood atagea and dlachargea at gastns atatlona--contlnued 

Gaae Gas• Gage 
Water ba1Sht D1aobal'ge Water be1Bbt Diaoharp Water be1Sht D1aeharse ,.ar (teet) (eta) J8&r (teet) (eta) J8&r (teet) (eta) 

132. lo11ohuekJ River at Poplar, •· c. 
lVOl 21 - 19~ 8.4 13,500 1943 9.1 15,900 

1~4 11.0 23,500 1944 6.4 8,140 
1916 21 - - 1~5 12.5 28,000 1945 8.2 13,000 

1926 5.'1 9,'1'10 1936 9.6 18,400 1946 10.8 22,200 
192'1 6.6 12,300 1937 11.8 26,400 194'1 8.6 14,400 
1928 14.'1 41,400 1938 6.3 '1 ,900 1948 9.4 16,800 
1929 9.3 16,900 1939 7.0 9,500 1949 14.4 39,600 
1930 9.'1 1'1 ,500 1940 19.7 74,500 1950 11.0 22,900 

1931 '1.2 9,810 1941 5.7 6,440 1951 11.4 2f,500 
1932 7 •• 10,900 1942 6.8 9,100 1952 7.1 9,700 

133. Watausa River near Sugar Grove, 1. c. 
1916 22.1 28,000 1943 9.7 5,420 1948 8.3 3,910 

1944 6.4 2,320 19f9 11.1 '1 ,mo 
1910 29.6 50,800 1945 11.1 '1 ,ooo 1950 7.3 2,880 
19U '1.3 3,020 1916 8.0 3,590 1951 16.4 15,500 
1942 11.0 6,900 19t7 6.0 1,840 1952 8.5 f,060 

135. Blk River near Blk Park, R. C. 

1935 7.2 3,640 1941 4.8 1,000 1947 5.0 1,220 
1936 5.2 1,650 1942 6.7 3,UO 1948 7.1 3,630 
1937 5.0 1,f90 1943 5.7 1,880 1949 7.9 4,690 
1938 4.4 1,080 1944 5.0 l,UO 1950 6.0 2,200 
1939 6.0 2,370 1945 6.5 2,880 1951 8.3 5,320 
19f0 17.8 27,500 1946 5.8 2,060 1952 5.8 1,980 

136. Little Tennessee River near Prentiss, 1. c. 
1899 15 - 1946 9.3 3,880 1949 12.8 5,900 

1947 9.2 3,250 1950 8.0 3,180 
1945 4.3 1,300 1948 6.3 2,270 1951 - 2,000 

1952 10.5 5,190 
' 137. Cu11aaaja River at Bigh1anda, R. c. 

1928 5.1 2,420 1936 4.1 1,360 1945 2.7 504 
1929 4.2 1,120 1937 3.0 692 
1930 3.3 382 1938 3.6 990 1946 3.2 760 

1939 3.2 805 1947 3.1 724 
1931 3.6 596 1940 9.4 5,100 1948 4.1 1,f20 
1932 3.0 680 1949 5.1 2,090 
1933 3.1 730 19U 3.5 982 1950 3.1 761 
1~· 2.8 590 1942 3.0 762 
1~5 3.0 '138 1943 3.8 1,200 1951 3.2 802 

1944 2.6 4<&2 1952 4.t 1,630 

138. Cu11aaaja River at Cu11aaaja, 1. c. 
1908 6.6 1,660 1929 12.8 <&,180 1941 8.8 2,420 
1909 9.2 2,580 1930 7.3 1,900 1942 7.9 2,100 
1910 8.o 2,150 1943 12.1 3,850 

1931 '1.4 1,940 1944 6.6 1,630 
1916 1'1.2 8,000 1932 8.8 2,430 1945 6.7 1,720 

1933 9.2 2,580 
1922 8.0 2,150 1934 8.5 2,320 1946 10.0 2,900 
1923 10.1 2,9<&0 1935 10.2 3,000 1947 lO.t 2,990 
192<& 8.6 2,360 1948 8.6 2,350 
1925 '1.6 2,010 1936 13.4 4,520 19f9 17.6 8,620 

193'1 7.8 2,C170 1950 8.6 2,330 
1926 8.2 2,220 1938 10.5 3,090 
1927 6.0 1,450 1939 8.5 2,320 1951 9.4 2,640 
1928 1'1.0 7,770 1940 20.8 16,500 1952 13.9 4,810 



OAOIIG~TATIOI RICORDS 

Table l - Annual flood etas•• and dlecbara•• at ga&lns etatlona--contlnued 

oaae oaa• oaae 
Water be1pt Dleobara• Water helpt J)1eoharae Water bei&ht Dleobar,e 
., .. r (teet) Cote) J8al' (teet) Cote) J8al' (teet) (eta 

140. Little Tenneeeee River at Iotla, 1. c. 
1899 u - 19:52 6.:5 6,420 l939 &.8 6,3&0 

1933 8.3 9,580 1940 U.IS 19,600 
1927 - 5,500 1934 6.8 6,:520 
1928 - 8,400 1936 6.0 4 ,9'70 1941 5.& 4,300 
1929 8.5 10,000 1942 8.o 4,940 
1930 8.0 4,550 19:56 8.8 10,900 1943 9.0 10,400 

1937 7.0 6,730 1944 6.1 5,110 
1931 5.4 3,750 1938 7.4 7,530 1945 4.7 2,990 

142. Rantahala R1 ver near Rainbow Sprlns•, I. C. 

1940 6.5 :5,420 1944 3.9 1,550 1948 4.8 1,960 
1941 4.4 1,860 1l945 3.1 980 1949 9.7 6,300 
1942 4.1 1,660 1946 5.4 2,580 1960 4.6 1,990 
1943 5.9 2,960 1947 5.5 2,670 1951 4.4 1,800 

1952 5.7 2,780 

143. IAntahala River at Almond, 1. C. 

1921 4.8 5,190 1928 6.8 9,790 1936 6.0 :5~950 
1922 7.8 - 1929 5.8 6,910 1936 10.2 11,000 
1923 5.2 6,0:50 1930 4.1 3,780 1937 7.1 6,3:50 
1924 4.2 3,980 1938 6.6 4,6:50 
1925 6.0 5,610 1931 4.0 3,590 1939 7.7 5,560 

1932 5.1 5,820 1940 6.3 4,000 
1926 4.1 3,780 1933 7.6 -1927 4.8 5,190 1934 6.8 9,790 1941 4.5 2,230 

144. Little Tenneaaee Rlver at Judaon, 1. C. (1911-23 computed trom da11J mean) 

1897 9.2 17,400 1913 - 18,400 1929 25.8 16,300 
1898 11.9 2~,000 1914 - 5,200 19:50 22.2 7,350 
1899 15.0 44,400 1915 - 12,800 
1900 11.4 26,400 1931 22.1 6,740 

1916 - 19,100 1932 23.2 8,960 
1901 12.3 31,000 1917 - 38,000 1933 27.8 22,800 
1900 16.2 51,000 1918 - 15,000 1934 26.7 17,500 
1903 10.6 2:5,200 1919 - 24,700 1935 23.1 8,740 
1904 6.2 7,600 1920 - 20,:500 
1905 9.1 17,100 19:56 26.7 19,000 

1921 - 16,200 1937 24.8 13,:500 
1906 12.0 14,800 1922 - 20,500 19:58 24.4 12,:500 
190'7 13.5 17,400 1923 - 14,200 1939 25.3 14,600 
1908 10.9 1:5,000 1924 22.7 7,900 1940 27.6 22,100 
1909 9.8 11,100 1925 24.2 11,200 
1910 6.7 5,9:50 1941 21.8 6,400 

1926 2:5.6 10,400 1942 22.7 8,400 
1911 - 15,100 1927 24.6 12,900 1943 25.2 14,600 
1912 - 18,000 1928 25.8 16,300 1944 23.0 8,9'70 

145. Tuckasegee River at Tuckasegee, J. c. 
1840 18 23,100 1937 6.2 3,650 1945 5.8 3,340 

1938 7.0 4,450 1946 8.1 5,670 
18'76 17 17,100 19:59 7.4 4,850 1947 6.5 4,000 

1940 21.1 40,800 1948 10.4 8,320 
1928 14 13,200 1949 10.2 7,950 

1941 5.3 2,930 1950 6.9 4,350 
1935 6.9 3,980 1942 6.3 3,820 

1943 7.9 5,450 
1936 8.8 6,330 1944 4.2 1,920 1951 a.6 6,130 

1952 6.3 3,720 



PLOODS D IOR'l'B CAROLIIIA 

~able 1 - Aaaual flood etaaee and diec~~s•• at Basing atatione--contiuued 

Gas• oaa• Gas• 
Water blight Diecbarge Water height Diachal'se Water height Dhcharge 
J8&r (teet) (eta) J8&r (teet) (eta) J8ar (teet) (cte) 

147. Scott Creek above SJ1va, 1. c. (at SJlva prior to 1942) 

1828 4.9 1,720 1936 5.8 2,040 1945 4.2 958 
1929 6.0 2,200 19;57 4.6 1,~~0 
1930 2.2 675 1938 4.1 1,130 1946 6.4 1,990 

19;59 4.6 1,~;50 1947 5.a 1,640 
1931 2.7 685 1940 8.6 3,360 1948 4.1 802 
1932 ~.6 905 1949 6.0 1,750 
1933 4.6 1,330 1941 ;5.1 476 1950 5.2 1,;560 
1934 4.9 1,460 1942 4.9 1,210 
1935 3.0 765 1943 4.8 1,140 1951 3.8 685 

1944 5.0 1,260 1952 5.3 1,420 

148. Tuckaaegee River at Di11aboro, R. c. 
1928 11.2 14,000 1936 10.3 9,800 1945 7.3 4,780 
1929 8.6 10,200 1937 9.0 7,140 
1930 3.9 3,360 1938 8.5 6,300 1946 10.9 11,700 

1939 9.0 7,380 1947 10.2 10,100 
1931 5.0 4,900 1940 22.0 52,600 1948 9.7 8,940 
1932 5.0 4,900 1949 11.8 1~,900 
1933 7.3 8,200 1941 7.1 4,480 1950 9.2 8,060 
1934 6.0 6,270 1942 8.4 6,520 
19:55 8.o 5,410 1943 10.1 9,850 1951 9.4 8,500 

1944 6.9 4,200 1952 8.9 7,420 

149 Ocono1uttee River at Cherokee, R. c. 
190'7 12 - 1930 6.1 2,330 1940 8.8 6,310 

).941 7.2 3.,830 
1921 7.8 5,010 1931 8.1 5,100 1942 6.9 3,410 
1922 9.5 7,50C 1932 8.3 5,420 1943 9.2 6,990 
192~ 7.4 4,030 19;53 9.0 6,600 1944 8.3 5,500 
1924 7.3 3,890 1934 8.2 5,320 1945 8.2 5,340 
1925 8.6 6,000 1935 7.7 4,540 

).946 11.5 11,200 
1926 7.2 3,780 1936 10.2 8,760 1947 10.6 9,490 
1927 7.8 4,430 1937 8.6 5,980 1948 9.2 6,950 
1928 7.9 4,780 1938 6.2 2,460 1949 ·9.4 7,400 
1929 8.6 5,920 1939 9.7 7,860 

151. Tuckasegee River at BrJBon CltJ, 1. c. 
1840 21 - 1916 9.8 24,400 1936 9.7 24,800 

1917 12.8 39,000 1937 8.1 18,600 
1898 9.3 22,000 1918 10.3 26,200 1938 5.4 9,7~0 
1899 11.6 32,500 1919 8.6 19,600 1939 7.7 17,200 
1900 8.o 17,500 1920 13.1 41,100 1940 16.0 61,600 

1901 11.5 32,000 1921 7.8 16,800 1941 5.2 9,270 
1902 12.8 39,300 1922 9.2 21,800 1942 5.5 1C,200 
190;5 9.0 21,100 1923 7.0 14,100 1943 8.8 21,700 
1904 5.4 9,080 1924 5.9 10,700 1944 7.0 15,000 
1905 6.8 13,500 1925 6.5 12,500 1945 5.8 10,400 

1906 8.0 17,500 1926 6.8 13,500 1946 9.7 23,800 190'7 14.2 48,300 1927 6.7 13,100 1947 10.6 27,600 1908 8.o 17,500 1928 9.2 21,600 1948 6.7 13,100 1909 'i.9 17,100 1929 6.9 1~,800 1949 8.4 18,800 
1910 4.5 6,900 1930 4.0 5,680 1950 7.6 16,.000 

1911 8.2 18,200 1931 5.4 8,660 1951 7.0 14,~00 1912 7.2 14,800 1932 5.8 9,540 1952 7.1 14,400 
1913 10.7 28,000 1933 9.2 22,000 
1914 3.5 4,610 1934 8.1 17,900 
1915 6.r 11,600 1935 5.6 10,300 



GAGIIG-8TATIOI RBCORDS 

Table 1 - Anaua1 flood atagea and dlaobarsea at saslns atatlona--contlnued 

Gap Gap .Gas• 
Water baiaht Dlachars• Water he1aht Dlaobarp Water b81aht Dl•cbarse ,.ar (teet) (ct•) ,.ar (teet) (ora) JeU ,(teet) (cti) 

152. Joland Creek Dear BrJ8on C1t7,. 1. c. 
1936 4.4 1,.060 1941 4.0 810 1947 4.6 1,300 
1937 3.7 649 1942 4.0 840 1948 •• 2 8159 
1938 3.3 447 1943 4.3 1,050 1949 .t.1 938 
1939 3.8 708 1944 4.4 1,130 1950 3.8 715 
1MO 4.9 1,530 1945 3.9 744 1961 3.8 745 

1946 4.5 1,260 1952 4.1 931 

153. Br.~e1 Creek at Proctor, w. o. 
1943 4.6 2,540 1946 4.0 1,740 1949 3.9 1,340 
1944 5.4 3,.880 1947 5.1 3,370 1950 5.7 4,.500 
1945 3.8 1,440 1948 4.0 1,660 1951 5.9 4,8'10 

1952 3.8 1,250 

154. Little Tennessee River at Fontan. Dam,. J. c. 
1840 21 - 1939 11.0 37,000 1942 8.8 20,200 

1940 15.9 71,200 1943 15.8 60,000 
1867 23 - 1941 ts.3 16,500 1944 11.8 31,600 

155. Snowbird Creek near Robb1nev111e, 11. C. 

1943 5.6 2,620 1946 5.1 2,250 1949 6.3 3,160 
1944 5.3 2,430 1947 6.4 3,650 1950 6.4 3,580 
1945 4.4 1,690 1948 5.2 2,320 1951 9.0 7,430 

1952 5.6 2,690 

157. Blwaaaee R1¥Br at PrealeJ, Ga. 

1942 6.8 1,330 1945 5.4 750 1949 12.8 3,680 
1943 10.2 2,600 1946 9.7 2,040 1950 10.4 2,540 
1944 6.3 1,.170 1947 7.8 1,.510 1951 7.1 1,310 

1948 6.2 1,000 1952 15.2 5,'700 

158. Shooting Creek near BaJeaville,. 11. c. 
1923 7.8 3,500 1944 4.8 871 1948 5.6 1,240 
1924 4.9 940 1945 4.5 790 1949 9.2 6,820 

1946 - - 1950 5.7 1,390 
1943 6.0 1,420 1947 5.5 1,210 1951 4.7 920 

1952 5.3 1,210 

159. Blwaaaee River below Ha7eav111e,. 11. c. 
1899 16.1 - 1936 12.4 10,600 1939 9.1 5,980 

1937 8.9 5,850 1940 8.0 4,610 
1935 7.2 4,120 1938 11.1 8,720 1941 8.2 5,070 



.. 
FLOODS D BORTH CAROLIWA 

!able 1 - Annwal tloocS atqea and 41aoharpa at sa&lna atatlona--contlnued 

Oap Oap Oap 
Water belpt Dtaeharse Water helsht Dlaoharp Water hellht Dlacharp 
,ear (teet) (eta) J8U (teet) (eta) ,ear (teet) (eta) 

160. Blwaaaee RlYer at MurpbJ, •· c. (above MurphJ 1940·41) 

189'1 14.0 lf>,200 1912 11.7 10,500 1927 8.4 10,300 
1898 17.e 22,000 1913 14.0 14,400 1928 11.7 17,400 
1899 18.e 23,100 1914 9.5 6,300 1929 10.3 14,300 
1900 12.e 13,100 1915 11.5 10,100 1930 6.9 7,330 

1901 12.7 1.3,200 1916 12.8 12,300 19:51 7.5 8,500 
1902 14.2 15,900 1917 15.0 15,400 1932 8.3 10,100 
1903 12.0 12,000 1918 - - 1933 12.2 18,700 
1904 7.8 3,990 1919 15.1 16,500 1934 10.7 15,200 
1905 10.3 8,490 1920 14.6 15,100 1935 7.2 7,880 

1906 10.0 7,950 1921 12.8 12,400 1936 13.2 20,200 
1907 15.8 18,400 1922 15.3 16,500 1937 9.2 11,800 
1908 10.6 8,730 1923 12.3 13,400 1938 9.8 12,400 
1909 13.0 12,700 l&-24 9.1 8,700 1939 8.8 10,100 
1910 10.5 8,400 1925 8.0 6,700 1940 7.9 5,940 
1911 11.0 9,300 1926 8.4 7,400 19.U 8.4 6,660 

161. ValleJ River at Tomotla, 1. c. 
1905 9.6 3,350 1923 10.4 3,750 19:58 9.6 3,240 
1906 7.8 2,490 1924 6.6 1,970 1939 10.4 3,3:50 
1907 17.3 9,030 1925 5.8 1,630 1940 6.0 1,440 
1908 7.2 2,230 
1909 10.5 :5,800 1926 6.8 2,050 1941 4.5 915 

1927 8.6 2,860 1942 8.:5 2,400 
1914 5.0 1,:no 1928 12.8 5,140 1943 14.1 5,500 
1915 11.0 4,080 1929 10.5 3,800 1944 11.5 3,900 

19:50 7.9 2,540 194ti 9.4 2,870 
1916 10.2 3,650 
1917 15.9 7,610 1931 6.3 1,840 1946 14.2 5,570 
1918 - - 1932 10.0 3,550 1947 14.9 6,130 
1919 11.0 4,080 193:5 15.1 6,890 1948 10.0 3,150 
1920 14.6 6,480 1934 13.0 5,280 1949 14.6 5,920 

1935 8.s 2,aeo 1950 14.0 5,460 
1921 10.6 3,860 
1922 15.5 7,250 1936 16.4 8,100 1951 15.7 6,910 

1937 10.:5 :5,540 1952 12.2 4,330 

162. Rottel7 River near Blairsville, oa. 

1942 8.o 2,430 1945 4.8 1,040 1949 8.9 2,900 1943 8.8 2,860 1946 11.2 4,670 1950 11.4 4,880 1944 6.1 1,840 1947 9.2 3,100 1951 7.3 2,140 
1948 6.9 1,980 1952 16.8 8,500 

164. Rottel7 River near Ranger, R. c. 
1901 16.7 7,680 1920 20.0 12,300 1931 12.5 5,170 1902 21.0 14,100 1932 13.1 5,160 1903 20.0 12,300 1921 16.0 7,000 1933 18.0 8,750 1904 9.0 2,600 1922 18.5 9,840 1934 13.9 5,980 1905 14.8 6,010 1923 16.0 7,000 1935 9,8 3,510 1906 11.8 4,060 1924 14.0 5,350 

1925 10.0 3,080 1936 19.1 12,300 
1937 11.4 4,360 1915 13.4 5,060 1926 11.0 3,610 1938 18.5 11,300 

1927 13.0 4,800 1939 11.8 4,820 1916 19.4 11,200 1928 14.6 6,320 1940 10.0 3,560 1917 17.4 8,440 1929 14.1 6,160 
1918 - - 1930 9.4 3,390 1941 12.2 4,780 1919 19.5 11,400 



1. !llaollwatar Jllftr MU' Pl'aalclln, va. 
2. laberrln Jtlftr MU' t. .... aoe•ll1e, 

Va. 
3. PoatalM Craak Mar Iaporta, va. 

IIOAIOD IIIVKII BUD 

4. JtoaDOka Jtlftr at Jtoaaoa, 'fa. 
&. DaD Jtlftr MU' Prulol.aoo, J, c. 
e. 1 ... ,.. IU"r MU' lpeDCar, va. 
?. ..JO ltlftr Mar Prloa, 1. c. 
8, DaD 111"1' MU' .. ntwortb, I. Co 

-. Dan Rl"r at Lealalnlla, 1. o. 
1. laltb Jllftr near llartlM•l11a, va. 

10. laltb Jlhar at IPI'a7o I. C. 
11. land7 Rlftr MU' Dalldlla, Va. 
12. Del\ Jtl••r at Dan•111•• Va. 
u. DaD ll••r at Iouth Boatoa, va. 

14. llaa1atar Jtlftr at BalUu, Ve.. 

lU .... 1- Craak at hlpft7 .C 41J 
at Jtoaboro, 1. C. 

16. IIJOO Jtlftr MU' o.aaa, Va. 
1&. Jtoanoka Jtl•ar at Roanoke Jtap14a,I.C 
1?. Roanoke Jtlftr Mar Scotland .. ck, 

•• c. 
PAIILICO RIVIR BUll 

18. ., ... Jtl"r MU' ., ... Jtl•ar, 1. c. 
11. , ... at.ar naU' ••hn1la, •· c. 
20. PlablJis Oraak Mar lntlal4, 1. c. 
21. ., ... ll••r at Tarboro. J, c. 
211 tar llftr at Oraann11a, 1. c. 

.VII RIVD IWJD 

22. aDo Jtl••r at B111aboro, 1. c. 
2S. Plat lhar at BaUaa, 1. C. 
24. Dlal creak MU' ~. 1. c. 
25. IIOOirJ Craak MU' ..._, I. C. 
21. Jlawla Jtl,.r MU' lorthlll4a, 1. c. 
21& ltlrnlp Iron Craak Trlb. MU' 

lalaon, 1. c. 
10 Briar C .... k Mar Ralalp•Durbaa 

Alrport, I. c. 
211C 170.., ... craak MU' Ra1•1ab-Durbaa 

Ab'port, 1. c. 
21. la\llla lbar MU' Cla7ton, 1. c. 
28. •144le creak MU' Cla7ton, 1. c. 
21. Uttla IU••r near Prlncatpn, 1. c. 
:w. la118a ll••r MU' Ooldaboro, 1. c. 
Sl. la118a Rl"r at Unaton, 1. c. 
32, CODtaDtMa Creak Mar Wllaon, 1. C. 

SS. CootantMa Creak at Booarton,I.C. 

CAPI PI.AR IIIVD BUD 

34. Ba• Rlftr MU' Banaja, 1. c. 
~. Boraapen Craalt at Battle Oroun4, 

•• c. 
:se. 1••47 Pork MU' Olbaon•llla, 1. o. 
~. South llllttalo Creak MU' 

Greaaaboro, 1. C. 
aa. Jorth a.attalo Cra•k Mar 

Oraanaboro, 1. c. 
at. •• ltlftr at •• lt .. r, •· c. 
40. Ba• Rlwr naU' Plttaboro, 1. c. 
u. lloraan creak MU' Chapel 11111, I.e. 
42. ..at Pork Daap Rl .. r naU' tip 

Polnt, 1. c. 
43. lut Pork Daap Jthar near B1ab 

Polnto 1. c. 
46. DHp Rher naU' Jtan4le..a, 1. c. 
a. llild4J Creak naU' Arobllala, 1. C. 

IWtiiiJII ft.OODI DOll 

Drat-a• 
area 

(Square 
llllaa) 

888 
124 
108 
210 

lCSO 

1150 

8?4 
518 
118 

2050 
2180 

552 

l.IXI 

838 
8UO 
8'700 

161 
?01 
521 

2160 
2120 

Mo& 
150 

4.e 
2.? 

5215 
o.ea 
1.26 

2.515 

1140 
80.? 

221 
23VO 
2690 

2SI5 

?89 

1158 
15.9 

&lXI 
1310 

21 
32.1 

14.2 

124 
115.2 

Par lOll 
of 

lEnon 
flooU 

1145-52 
1929-52 

1145-511 

18H-1111 
l!Jll-511 
1929-51 
1tao-52 

114o-511 
ltao-69 

1tao-52 
1938-52 
1929-52 
1135-52 
1901-015 
1924-52 
1905, 
1929-52 

1134-50 
18'7?-19t?~ 
18'77-195~ 

1140-52 
1929-52 
1915-52 

18V7-1952 

1930-52 
19215-52 
19215-52 
19215-31 
1928-62 

1928-52 
1140-52 
1919-62 
1930-52 
1919-52 

1931-52 

11115-62 
uee-ao 
1134-61 
11115-52 
1te9-52 

1921-52 

1929-52 
111111-1112 

1928-32 
1924-1215 
ltlet-52 
1tle9-52 

ltlet-51 
1935-41 

Dlaobal'aa 
lla•atloa~-----.~-----

Date 
oaaa abo.. eta 

bellht •aa aaa per 
(teat) la .. l era a quare 

lu17 25, 1145 13.4 
•uc· 11, 1MO 42.0 

lu17 19, 1145 10.& 

&uc. 14, 1140 1a.1 
11Jll 15.0 

oct. 9t 114? 15.8 
oct. 1v, liS? 14.0 

1V08 M.t · 
Sept. 18, 1145 17.8 
.,.. 15, 1140 
~ lapt. 18,194! 28.S 

Oct. 19, 113? 21.5 
AU&· 15, 1140 11.1 
AU&· 14, 1140 14.8 
AU«· 16, 1140 21.0 

.,.. 115, 1940 11.8 

Sept. 20, 1144 40.8 
JuM 13, 1963 -

Sept. 20, 1145 28.4 
&us. 18, 1940 a9.o 
•us· 19, 1940 42.0 

Sept. 18, 1945 
Dao. a, 1114 
lu17 24, 1919 
Ju17 27, 1119 
Jul7 28, 1919 
.,.. 22, 1940 

lapt. 18, 1945 
Sept. 18, 1945 
.. 7 24, 1140 
Apr. 27, 1928 
Sept. 18, 1945 

·~· 31, 1952 

Aus. a1, 1152 

.,.. 31, 1152 

Sept. 19, 1945 
Sept. 1, 1952 
lapta.t>ar 1924 
Oct. 5 1 1929 
.Jul7 1919 
Saptallber 1924 
•us· 11. 1140 
Saptellbar 1928 
ot)t. e, 1121 

16.5 
20.8 
11.1 
ll4.0 
24.5 
22.1 

20.0 
11.1 

7.15 
&.1 

31,0 

26.0 
24.:S 
18.8 
2a.:s 
18.1 

Sapt. 26, 1947 11.2 

Sept. 24, 194? 10.4 
Sept. 25, 1947 20.8 
JU17 16, 1149 11.5 

Sept. n r, , 1947 l&.o 

Sept. 945 11.1 
AU&\IIIt 1 . 3 32.1 
.,.. 4, 1924 25 

Sept. 14, 194? 19,9 
Sept. 24, 114? 10.1 

Sept. 25, 114? 32.2 
luna 28, 1938 10.5 

(teet) alla 

15.! 5,seo 
1?8,& 8B,ooo 

1oe.e a,5oo 

885.1 
et5.o 
7415.? 
704.0 
551.1 
545.8 

618.15 
1578.? 
558.8 
175.2 
400.2 

SS1.0 

18,000 
15,800 
17,100 
80;000 

39,000 
411,tl00 
28,000 
?6,000 

81,000 

50,000 
1,410 

322.8 u,voo 
ae.8 ~u.ooo 
47.8 ~60,000 

2V7 
181.8 
•• 9 
44.4 
22.1 
11.7 

257.8 

150.2 
189 
121 

148 

7 • ., 
1561 
702 

15te 

502.8 
212.2 

778 
774.9 

1?0.8 

10,600 
115,VOO 
20,300 
52,800 

315,500 

11,000 
1&·,100 
a,ooo 

340 
36,600 

172 

66S 

890 

22,VOO 
4,100 
1,500 

a8,sOO 
19,000 

11,100 

12,300 

&,400 
11,1500 
10,000 

e,ooo 

~.ooo 
98,000 
11,000 

8,460 
&,300 

20,000 
2,180 

8.? 
ea.? 

., ... 
12'7 
159 
115 

104 
et.8 

101. 
:se.e 

vo.e 
?34 

115 
10? 
1512 
126 
et.e 

748 

4415 

348 

20.1 
so.8 
41.5 
1&.0 
14.5 

20.5 

14.1 

&1.8 
74.8 

704 

2151 .... 
1&1 
185 



... 

llaa~ at ... aad 4laobaJ'aa 

DralDap Period J)laobal'p 
ltre .. &IIIII plaoe or dete~tl"D lll'aa or llnatlo 

(~ ~!Don Gap &'boft eta 
lea) tloo48 Date Ml&bt -aD~" pel' 

(teet) laft1 eta aquue 
(teet) all• 

C~ PUll IIVIJt BASII•..Con. 

"· Deep II WI' at ..... IU', 1. C. 348 1801-68 .. pt. 18, 1Ma 34.0 4&3.1 43,000 184 
47. lau Creelr at RobblDa, 1. c. llJ4 1940-62 .. pt. 18, 19415 aa.o 3156.8 17,000 801 
48 Deep Rlwr at •oDCIU'8, 1. c. 1410 1ete, 

1131-68 Sept. 18, let& 1'7.2 aoa.1 80,300 11.e 48. Cape Peal' Rlftl' at L1111qton, I.e. auo 1e24-68 .. pt. 18, 1946 33.2 llJ8.9 .,.0,000 43.1 
Ul l\11&1' CJ'Mk Mal' ~J, I. C. 0.86 - Peb. 21, 1954 - - 317 3811 
60. Llttle llftr at laooheater, 1. c. a48 1138-60 a.pt. 18, lMI 2e.o 168.4 12,000 34.6 
11. Little Rlftr at LlJiden, 1. c. uo 1e2e-62 a.pt. 19, 1Ma u.a 114.11 10,200 12.2 
62. Cape Pear llwr at Pa,.tteY11le, 4370 188t•l952 Aq. 29, 1808 88.7 ee.e ~o,ooo 17.6 •. c. 
5a. Roclrtlab Cl'Mk 118&1' Hope IS"!.la,l.c. 284 lt3e-62 Sept. 18, 11141 31.8 84.0 8,000 8-sJ! 
14. IOJ'tbaaat Cape Peal' RlYer Mal' 100 - 1808 22.1 ae.e - -ChlDquaplD, 1. C. 1941-52 Oct. 11, 1942 11.'7 34.0 11,000 lS.S 
IU lld4le Swa.p 118al' alkton, •• c. 3.'7 - A\11· 1'7, 1940 a.a - Ill 16.1 

WACCAJIAW RIVD BASD 

II. Wacca•• Rlftr at Preelan4, •• c. &28 194o-52 Peb. 14, 1948 15.9 a1.4 7,1500 12.0 
661 Beawrdaa S•IIIIP at Lebanon, •. c. 2l.a - June a, 1940 4.1 - 1Cle 4.8 

I'D DIZ RIVD BASD 

61. Yadk1n Rlwr at Patteraon, 1. c. 28.8 1940-52 A \II• 13, 1940 12.'7 12215.2 111,200 5&2 liSA Bllttalo Creek at Pattenon loboo1 :n.e - A \II• 13, 1940 - - 17 ,ooo 538 
Du near Pat tenon, 1. C. 

5118 llllr Creek at &llrYllle, I. C. 150 - Aq. 13, 1940 - - '70,000 1400 l&c StonJ Pork near ~th near Ben4l'Sz, 27.1 - Aq. la, 1940 - - ~.ooo 1370 
I. c. 

leD Lewb Porlr aboft Cole Creek near 
fiU'1eu, 1. c. 27.3 - Aq. 13, 1940 - - 7,400 2'71 

5G Weat Lewla Porlr near C~lon, I.e. 25.8 - Aq. 13, 1940 - - 2'7,000 1060 157. Reddlea Rlwl' at lorth Wllkeaboro, 13.e U14o-52 Aq. 14, 1940 22.0 1ooo.e 27,000 288 I. c. 
58. Ya4k1n Rlwr at Wlllleaboro, •· c. 413 1904-52 A \II• 14, 1940 a?.e 980.0 eo,ooo 325 58l ltlllberi'J ll"r below Ba7 laa4ow 39.3 - &\II• 14, 1940 - - 16,000 4(17 

Creek near ltlllbei'J')', I. C • 
588 Roarlnc RlYel' at Gor4on Cotton la6 - Aq. 14, 1940 - - 1'7 .ooo 126 

IU.l neu Roarlaa Rlftl', I. c. 
59. Plaber RSY&r near Dobaon, 1. c. 109 le21-32 Oot. 2, 1929 12.1 - 8,aoo 78.1 eo. Plehel' Jts.er near Copeland, 1. c. 121 1932-62 &q. 14, 1940 18.4 931 27,300 22& IIQl Ararat Jltl•er at Duke Poeel' co. 287 193'7-52 J- 14, 1947 - - 40,000 llJ9 

Plant Jo. a near Pllot louhln,IC 
1108 Little Ya4kln Rlftl' near Donnaha,IC 69.7 - Auc. 14, 1940 11.15 - a,470 68.1 el. Por~b Creek near Yadkln•Slle,I.C. 21.7 a4o-12 Sept. ao, 1944 11.0 739 2,460 11lJ 1111 1eed7 Creak 118ar T.dlllD Co11ep ,I.C. la.3 - •uc· 14, 1940 15.5 - '738 65.5 ea. Ta4k1D llYer at TadklD Collep, I.C. 2280 1916-52 J\117 l9ltl ae.3 8'75 94,300 41.4 &21 JNto~ Creek Mar Cornatnr, I.e. 83.6 - auc. 15. 1940 10.e - 3,300 39.5 828 Jllmtlaa Creek Mar SINJ'pon, 1. c. 14.11 - Auc. 14, 1940 - - 12,000 822 eac RoclrJ' Rlftr at IObel'taon'• 1111 44.9 - A\11• 14, 1940 - - 3,000 ee.8 

near JennlJI&a • 1. C. 
ea. RoclrJ' JltSYar at TUJ'nerabull"s, •• c. 86.5 - 19311 to 1138 18 742 - -1940-52 Sept. 18, 1946 12.1 736.2 6,100 69.11 "· Iouth Tadllln RlYer near looka•llla, · ala 1939-52 a.pt. Ul, 1945 11.0 676 8,000 26.6 •. c. 
eu Iouth Ta4k1D llftl' at Coo1••••••.c. 569 1929-52 oot. a. 1929 32.2 6511.8 24,800 .3.e 65. fbSJ'd Creek at Clewland, •· c. 87.4 1940-52 Sept. 19, 1945 15.8 700.2 a,o80 315.2 e11. Ya4kln Rlftl' 118ar lallebiU'J', 1. c. 3400 189e-le27 Jul.)' 18, 1918 23.8 - IJ..21,000 35.6 87. Abbottl Creek at t.xtnston, 1. c. 174 1940-52 Sept. 25, 1947 22.1 649 14,800 86.1 67A Pour.lle 8ranob near SOutbaont,I.C. 19.4 - Aug. 14, 1940 7.0 - 1,800 e2.8 e8. YadklD Rlftr at Blab Rook, 1. c. a980 19111·27 JUlJ 1918 22.1 580.8 ~8,000 34.7 18l Yadkln Jltlftr at Ierro•• Reeer.otr 4160 - oct. a, 1929 - - 13,000 27.2 

Dllall" BedlD, •• c. 
e9. 1Jwhal'l'1e RSYel' neal' 'h'lnl t7, 1. C. .ll.a 19315-41 Jul7 17. 1941 7.0 - 2,190 194 70. Uwhll'l'le R1ftr Mar •ldorado, I.e. 347 1928, 

1939-52 a.pt. 1 &1945 211.2 323 23,300 67.1 71. Roc~ RSwr near IOI"Wood, 1. c. 1370 1908-52 Sept . 18, 1945 48.4 259.3 06,000 78.6 71& Lltt • Brown Creak 118ar Po11tton,I.C. 13.5 1936-40 J\117 21, 1939 7.0 - 2,200 1113 7a. Brown Creek Mar Polkton, 1. c. 110 1908-61 Sept. 18, 1945 17.7 234 17,300 15'7 73.& Pee Dea R~wr neu lnaon•llle • I.e. 8330 - 1908 41.a - - -- A\18• ltl. 1940 28.3 - '78, 700 12.4 7a8 Pee Dee llftr at Ble .. tt Reaer•olr ts83C. - &ug. 17, 1940 - - 82,800 12.1 Mar locklaaJ~aa, 1. c. 
73C Pee Dee llwr neu Rocklnchu, •. c. 8870 190e-52 •uc· 27. 1908 31.3 1.62 ~76,000 40.2 '7:11) IOrtb Pork Jon•• Creek Mar 10.0 1938-41 J- 4, 1937 

Wadeaboro, 1. c. .IUlJ 20, 1939 6.4 - 2,410 241 75. Pee Dee Rlftl' at Cbaraw, a. c. 7380 1891-1930 Auc. 21. 1908 44.a - ~09,000 41.9 78. lwUpel' Creak Mal' Cbaraw, S. C. tl4 1940-52 Sept. 18, 11145 11.7 - a,910 et.1 '77. Drownlnc creek near aorr.an, 1. c. 178 1940-62 a.pt. 18, 1945 10.3 280 10,900 81.2 78. ta.bar IS.er at Bo~. 1. c. 1220 189'7-1952 Aucuat nee 11.8 83.8 25,000 20.5 79. Little Pee Dee Rlftr near Dillon, 524 1939-112 .. pt. 20, 1945 14.6 - 9,810 18.7 a. c. 
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'fall~ I - last.. 11non flood ot ... o aD4 lllloobal'po of lortb CuolU. nre .. ·..ConUaua4 

..... otap aD4 lllloobal'• 

Dre1M .. hrlolll Dloobal'• 
ltrou all4 plaoe of dotendaaUon area of lleftUOD 

(lquro Don o ... allo ... Cto 
1111••) floo4o Dat. bo1pt 

-- ••a 
,. .. 

(toot) lo.,.l Ch ...... 
(toot) all• 

IAI'ID llYIIt lldD 

'"· 1111 c .... k at ou Port, •· c. 20.'7 - Aq. u, 1e4o 10.1 - '7,100 3. .,. Buck crook at LaJro 'fa~ 22.'7 - Auto 1:5, lhO - - 1,aoo 1'13 
..... .. r1-••• c. 

1'71 lh0-52 13, lhO 1e.3 112'7 '71,400 na eo. Catawba lher near .. r1-, 1. c. Aq. 
801. lortb Pork Catawba IU.,.r at 6.2 - Aq. 13, lf40 - - 16,000 1880 

Llnnllo ca ... ma near Aobotorlll, 
•• c. 

80B lorth Pork Catawba Jllher allo'N 41.& - Aq. 13, lhO - - 66,000 1320 a ... •lor near Woo41awn, 1. C. 
1911-62 81. L1DY1lle Jll1wor at Branch, 1. c. Ill Auto 13, 1940 11.4 121'7.3 39,&00 108 au Ba1l07 Pork at .. utb nou a.o - Auto 13, 1840 - - 9,'700 1210 

llorpnton, I. Co 
11.0 1:5, lhO 24,000 1600 818 ltoelo CNok near 'l'a'b~rook, 1. c. - Aq. - -81C Upper Crook alloYo ltoelo Crook 20.2 - Aut• 1:5, lhO - - 26,000 1240 

noar fa'blerook, 1. C. 
80.6 8111 Wal'l'ior Pork below IOI'J'7 DOU' - auc. 13, 1840 - - :58,000 4'72 

81& 
llorpnton, 1. c. 

21.7 Aq. 13, 1940 14,000 Bunti~s crook at aoutborn J11ailwa7 - - - 146 
oroeoinc noar llorsanton, 1. c. 

2'7.3 lhO 81P Little lllalborJ'7 Crook near - Auto 1:5, - - 14,000 51S 
CollettoYille, 1. c. 

810 Jobao Jlll'Nr at Collettanllo, J.c. 69.1 - Aut· 13, lMO - - Sl,OOO 449 811 Wllaon Crook near Adako, J. C. 61.0 1916,1~0 Auc· 13, lhO 31.5 - 99,000 1500 811 Lower Crook at Lenoir, 1. c. 47.6 - •uc· 13, lhO - - eo.ooo 420 8lJ Gunpowder CNek at Duke Power Co. 34.9 - Auto 13, 1940 - - 13,000 :5'72 
G\IDpooder Plant 2 near Granito 
Pella, 1. c. 

69.9 811: Lower Little JlliYOI' at Liledown - •uc· 14, 1940 - - 23,000 :5U 
IIlla DOU' fa7loraYille, lo Co 

189'7-1962 81L Catawba RiYOr at Catawba - 1. c. 1535 Julf 16, 1911 44.1 - - -•uc· u, 1940 31.8 783.3 17'7,000 115 II!. Be11J'7 Pork Mar lleDr7 liwor, 1. c. 80 15111-62 '!f· 13, lhO 29.2 920.2 Sl,300 191 82A In4ian CNek near LalloratorJ, I. c. 1e.3 1929,1MO Oc ober 1929 - - 9,920 143 II! II Soutb Pork Cetowba RiYOr at 601 1916,1940 Julf 1911 - - :51,100 63.0 Blab lboale. •• c. 
630 83. Iouth Pork Catawba liYOr at 1940-52 au,. 14, lMO 21.3 124.4 34,000 M.O Lowell, •• c. 

84. L1tt1o lucar CNek near 41.4 1925•52 Apr. •• 1936 16.2 ts87 .e 8,370 202 Cbarlotte, 1. c. 
85. Broad RiYOr near Cbl.nof Rook,J.c. V1 1928-52 Auc· 16, 1928 16.8 877 21,000 218 86A Groen R1Yer at Turner Shoal• n.., 1315 - Aut• 28, 1949 - - 12,000 88.9 lo Co 
858 Green RSYer Mar 1111 6pr1nc, I.e. 174 UUI-52 Julf 1918 24.2 - - -86. ~con4 Broad R1'Nr at Cl1tt8l4e, 211 15121-52 Aq. 14, 1MO 1'7 .51 188 15,000 '71.1 •• c. 
87. Broad Rher DOU' Bo111nl lpr1Dp, 8&4 1921-52 Auto 16, 1928 24.3 664.2 73,300 84.8 •• c. 
87& P1ret Brood Ill wr near Gu'blea 25.1 - Aq. 13, 1940 - - 14,000 6&8 Store, 1. c. 
88. Plrat Brood R1'Nr near Lawndale, 1ee 1916-52 Aq. 14, 1940 3'7.8 788 32,500 164 •• c. 
88A Butfalo Croak at Stubbe, •• c. 53.8 - Aq. 14, 1940 - - 8,800 164 89. lortb Pacolet R1Yer at 116 1930-.. _ All&• 14, 1940 27.1 '742.7 12,500 108 PIQserYllle, 8. C. 

IAYAIIWI RlYIIt BASil 

90. Cbattoop Rlwr DBar Cl8Jt-, Oa. 203 1921-52 Aq. 30, 1940 13.8 1179.4 ~51,000 143 
Ia RIVIR BASllf 

90A Iiddle Pork, Iouth Pork •• JllYer 9.2 - Aq. 13, 1940 - - 5,100 554 about 3.3 1111•• 'below 8low1118 . 
Jlook, 1. c. 

908 Bo .. rd CNek near .aoutb DBar Boone, 11.1 - !All&· 13, 1940 - - '7,000 603 •• c. 
90C Rittle Creek at .. utb near Boone, 3.5 - jau,. 13, lMO - - 1,900 643 •• c. 
91. South Pork •w Rher near 20'7 . 1916•52 !AUC• 14, 1!'40 22.5 26'79.5 12,800 255 Jetton-, 1. c. 
92. Iouth Pork •w 111'Nr near 325 1909-16 JulJ 15, 1916 21.3 26'71 46,000 142 Cnmpler, 1. c. m lluttalo Creel! Mill' .. uth noar 12.6 - Aq. u. 1940 - - 8,400 66'7 •••t Jerreraon, 1. c. 
SleB Bora• Creek at I • 1 R.R. treatle 32 - Auc. 13, 1940 - - 8,100 263 neu 'l'llolrerdole, 1. C. 
ale Bone Cre•~ at I.ane:.J18, 1. c. 58 - ~IIC· 13, lMO - - 18,000 SlG M. lorth Pork •w Jll1.,.r at CrumplAir, 277 1909·112 Aq. 1<&, lMO 2S.O 2541.8 '73,000 26<& •. c. 
~- •w Rlftl' ae•r Golaa, Ya. 1131 193G-152 ~II&· 14, lMO 215.'7 2053.'7 41,000 126 •• Cbootnut Creek at Oalaa, 'fa. 39 lM0-152 ~IIC· 14, lMO 17.4 2312.4 11 : 000 211! 
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llaltt.ua •~•• e.nd 41eobel'p 

!Dretnaa• Par1o4 
&leYatlo., Dteobarae 

ana of ltnu u4 place or 4ateJ'II1D&t10D 
(lcauan lmoWD o.,. abo" cr• •llaa) rloode Data -~~ .... ••a per (r .. t) lnel ere 

(r .. t) ...... 
al:S. 

.. ICI BIIOAD RIVD BUD 

•• Prenoh lroed Rh'er at Roe-.n, •• c • e7.8 1808-0V, .Jul.J 1811 lS.t llf5'7.'7 
8,.10 -1131·52 ~-so, 1940 ll.t 11111.'7 138 

"· Preac~ Broad Rl•er at Ca1Yart,J.c. 103 - J 1811 18.S ll'71.t 
11,~~ -1V25-112 &q. 111, Ul88 13.0 lle7.1 lH 

88. Cathe,e Creek near Ire Yard, 1. C. 11.7 19411-112 •r. 11, 1852 4.0 22S4.4 1,a~g 108 
100. DaY14aon RlYer Mar BreYar4, 1. c. 40.4 1871-11112 .TWill 1871 u.1 212'7 8,'70 Ill 
101. Little Rlnr near Penroee, 1. c. 41.4 - .J\al.J 1911 14 113.1 - -1~2-52 liar. ll, 1e52 10.'7 auo.s 3,180 n.a 
1Cie. Crab Creek near Penroaa, 1. c. 10.1 - 1111 10.1 111'7.t - -1143-52 •r. 11, 1152 '7.1 1116.0 l,ISOO 138 
103. French Broad Rl•er at Blant,re, 2ge - .T\llJ 1911 2'7.1 201J7 .4 - -•• c. 1121·112 Aq. 11, 1 t28 H.l 1083.1 28,500 BI.IS 
104. Bo7leton creek near Bpraeahoe,J.c. 14.8 lt4S-52 Dec. 7, 11110 6.'7 10'76.1 80IS M .. 
lOIS. Iouth Pork 11118 Rher at Tbe t.9t lt27-4t ''~~~· 15, 1Sie8 8.0 - 2,200 221 

Plot Be4a, I. c. 
1108.1 1S,400 201 108. ll11a RlYer near lllla Rlyer, 1. c. 11.7 1871-1152 &q. so, 1940 lS.I 

lot. Clear Creek near BeodereonYl11e ,J .c 42.2 1111-112 .Ju17 11, 1111 11 2088 t,ooo 213 110. IU4 Creek at lap1ea, 1. c. lOt 1t11-IS2 .T\llJ 11, 1t11 21.6 2018.0 40,000 Sl'7 
111. Cane Creek at P1etcber, 1. c. 13.1 lt11-IS2 .Ju1J lt11 14.8 2J87.0 as,ooo Sl4 112. Prench Broad Rl••r at Bent Creek, 176 - .T\llJ 16, 1111 27.3 2DeS.2 - -•. c. ltS&-52 ''~~~· 14, 1940 12.1 2008.6 as,IOO Mot 111& lortb Bo.lnJ Creek at ~utb near 7.8 - &q. so, 1140 - - 5,000 641 

Canton, I. c. 
lUll Bo.1nJ Creek abOve Candler, 1. c. 28.9 - Aq. so, 1940 - - 12,400 428 llS!C Iouth Bo.tn7 Creek aboYe StonJ 6.1 - A\l&o so, 1940 - - 1,500 

·~ Porte near Candler, I. C. 
30, 1,300 31'7 112D lton7 Pork near 110utb uear Candler, 4.1 - &q. 1940 - -•. c. 

1121 Iouth Bo.ln7 Creek aboYa Bea••r- 21.2 - AU&· so, 1~0 - - 5,500 188 
~Creek at Candler, 1. c. 

112P llo.lnJ Creek below Candler, 1. c. 67.'7 - Aq. 30, 1940 - - 12,800 181 113. loaln7 Creek at Candler, 1. C. '7t.8 1140-62 &\JI. so, 1940 18.0 2083.8 13,100 114 113& llo.ln7 Creek at '-r1can ~ 86.4 - Aq. so, 1~0 - - 12,800 148 
Corporation raJOD plant at 
Bnta, I. C. 

11SB Rl&ht Band Por~ of lortb Pork &.S5 - &118. 13, 1940 - - S,100 680 
lwaDD&DOa Rlver at AabeY111e 
water a7ate• 1ntake near Black 
lountaln, 1. c. 

114. lortb Port Swannanoa RlYer near 2S.8 1V21·52 JUne 16, 1~1 1.1 24S'7.1 16,&00 683 Black lountaln, 1. C. 
116o Swannanoa Rl•er at Swannanoa, I.e. 62.1 1908-31 &ua. 16, lt28 lO.t - 10,400 11"1 116. Beetree Creek near swannanoa, 1. c. 5.41 192'7-62 &us. 13, 1~0 1.2 27S4.1 1,S70 261 117. SWaDDaooa River at Bllt.ore, 1. C. 1.30 17n-lt52 Aprll 1711 21 2003 Sl,OOO 238 118. Pranch Broad River at Aabevl1le, ~~~ 1791-1152 .J\al.J 11, 1tll 23.1 1W7S.4 110,000 111 •• c. 
ll&l BaaYerdu Creek at daa at .outb 12.4 - •ue· :so. 1940 - - S,lOO 250 Dear Aabertlle, 1. c. 
11(18 lewtound Creek below Dlx Creek S4.2 - &ua. :so, 1940 - . 12,000 351 

DIU Lelce•ter, 1. C. 
1180 Re ... Creek at Weaver•llle, I. c. S0.9 - &ue. 30, 1~0 - - 4,400 142 11(1) Sand,_ub Creek above TurkaJ 45.5 - A\!&· 39, 1~0 - - 7,600 11'7 Creek aear larehall, 1. c. 
llt. Sand,.uab Creek near &leaander, 7t.5 - :&\JI. 3 ' l~O 11.7 1'741.2 - -•• c • . lt4S-62 Pab. 10 , lDt& t.l 1742.1 6,4to 19.! 120. lYJ lt1Yer near •r•ball, 1. C. 1118 1134-62 &q. SO, il~O 12.'7 1713.1 8,880 61.2 121. Prencb Broad River at laraha11, 13:52 - .Ju1r ltl6 18.11 liiiS.:S - -•• c. 194S-62 .Jan. '1, 1141 1.2 1156.0 28,100 22.2 122. Blj Laurel Creek near Stackbouee, 121 lt34..S2 liar. 25, ltsiS 7.9 1103.1 7,260 67.1 • c. 
12S. Prench Broad River at Bot Sprlnp, 1111"1 - .Jial.J 1911 19.:5 - - -•. c. ltsiS-41 l&ue. so, 1940 11.1 - 76,too 48.8 1S!3& lprlJI& Creek at Bot lprlnaa, •• c. 71.5 - lAue· so, 1140 - - e,soo 88.1 . 

rmaow RIVD BASil 

1238 w .. t Porlc Plpon RlYer at Spruce 12.2 - ~\I&· 30, 1~0 - - 11,&00 1.3110 near WaJD8eY11le, 1. c. 
~ue· 1230 114dle Proq, We•t Porte Plpon 8.4 - 30, 1940 - - 16,400 ltiSO ltlY'Ir near lprw~e uear 

.. Joeartlle, 1. c. 
~118· 

1231) 81& Creak at I.alce Lopn uear 1.32 - so, 1~0 - - 12,too W770 
WaJMeY111a, •· c. 

1131 Bta Creak at Lake Lopn near 1.18 - ~q. :SQ, 1140 - - 12,000 7100 
acnne, •· c. liSP Ita em hrlbut&rJ to Little 0.4 - ~ue. :so, 1940 - - 4,600 ~1200 ... t Pol'tt Plpon ltlYer) near 

1aaO 
WAJDeertlla, 1. c. 

l&ua· ... t Pork PlpOD IUvar at I.alce :52.8 - so, 1t40 - - 14,too 464 LopD Du near WaJDiieYllle, 1. c. 
124. Pilaon RlYer at Canton, 1. c. 13:5 1871-1862 lAue· SQ. 1940 20.8 261115.0 Sl,IOO 2:58 
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Table 2 • llaa!a\a ~moen t1oo4 atapa Ul4 clleobarpa or lortb Carollaa at ..... •-contlnll84 

llaa!a\a ahp Ul4 cllaobal'p 
J)ralnqe Parlocl Dloobal'p a ... a or 8lOYatlOII lltreu 0114 pleoo or clotor.laatlon (lq\IU'O ~moen Gap abo YO 

alloa) tloocle De to b.tpt •on aoo eta 
(toot) loYOl eta pu 

(teat) 
·:~ 

rmaot RIVD BUII·-coo. 

125. Plaoon RlYor near Crabt ... a, 1. C. 243 1821-28 A\1&• 11, Ue8 18.0 . aa,ono M.'7 
111. .Jonathan c ... ok near CoYO c ... ok,E 1&.3 le31-52 A~- 30, 1940 '7.8 2381.4 3,200 4V.O 
12'7. Plpon Rlwr ••r Bopoo, 1. C. 3110 18'11•18e2 1 I ancl lVCll 18 2314 42,000 110 
128. Catalooot.e c ... ok aaar 49.2 1935-52 A\1&• 30, 1940 '7.0 8414.11 3,390 1a.v 

Catalooot.o, 1. c. 

IOLICIUCIY RIVSR BUD 

129. lortb 'foe RlYor at Altapua, •• c. 104 - .Jul.J 19111 24 2111'7 - -1835-112 Aq, 13, 1940 18,8 21112.4 22,200 213 
129& lo~tb roo R1Yer •liD•• Loouat 32.8 . AU&· 13, 1940 - - 18,000 550 

Crook aaar 8\lalok, 1. c. 
111.4 13, 1940 3,400 • 221 12VB Crabt ... o c ... ek abOYO RO&rlftl - A \I&• . -l!lraaab aaar .. tatoo, 1. c. 

1936-62 11NO 1'7.4 2481.4 29,400 1SO. ao~tb roe RlYOr at lowdalo, I. c. 10.8 A\l&o 13, 484 
lSOl lorth Too Rlvor at Tooooaa, 1. c. 2:.'13 - A\l&o 13, 1940 - - 111,000 219 
lSOB Cone Rlver at daa near S6.1 - AU&• 13, 1940 18,000 482 

Burn.vl1le, 1. c. 
1934-52 A~. 13, 1940 17.8 20113.0 S1,800 1S1, C ... RlYOr aaar Slowt, I, C. 157 20S 

132. lollohuokf R1YOr at Poplar, I, c. 608 - 1901 oncl 1911 21 1983 - -1826-62 Aq. 1S, 1~0 1V.7 1991.'7 74,500 123 

DTAUOA RIVD BASil 

l32A Wat•U8• Rlver below lAUJ'el Por1t 
aaar Vallo CNcll, 1. c. 

ss.1 - AU&· 13, 1940 - - s8,ooo 1160 

1940 l32B Dutch c ... ak near Valle Crucla,I.C 2.42 - Aq. 13, - - 9,200 SBOO 
1S2C Craborcbord Crook near Vallo 2.09 - A \I&• 13, 1940 - - 1,000 28'70 

CNcla, 1. c. 
1S2D Dv.tob Croak at Valle CNola, J, C 10.1 - Aq, 1S, 1940 - - 11,000 1510 
lS2B Wata\1&0 Rlvar above Cow creek 55.1 - Aq. 1S, 1940 - - 41,000 '744 

aaar Sqar OroYO, I. C. 
4.8 AU&• 13, 1940 4,200 8'15 1SIP LlnYllle c ... ak aaar suaar oro.,., - - -•• c. 

1S20 COYO c ... ek near Sqar OI'OYO, J,C, 1'7.'7 - Aq. 1S, 1940 - - 12,000 1'78 
lSS. Wata\l&a Rl•er near a~sar Grove, 90,8 1916-52 Aq. 13, 1940 29.1l 263'7.~ 50,800 659 

•• c. 
lS~ a11r Rl.,.r aaar Danner a11r, 1. c. 17.8 19:511-40 A\1&• 13, 1940 11.V - 21,VOO 1230 w. alk Rl••r near a1k rark,l. c. 42.0 19:55-52 Aq. 13, 1940 17.8 2!1!8 2'7,500 1&5 

Lim& tBIIBSSII RIVD B&SD 

lSI!. Lltt1o ra~~naaaaa Rlvor aaar 140 1898-1~2 October 1898 15 2<1!3 7,800 65.'7 
P ... ntt.a, 1. c. 

137. ~1ua,ja RlYOr at lll~a, 1.c 14.9 1828-s2 AU&· ao, 1940 9.4 S383o0 5,100 342 ts8. ~laaa,ja RlYor at C 1aaa,ja, 1.c as.& 1908-52 Aq. SO, 1940 20.8 ? ')44,2 16,500 191 l39. Little Tanaaaaee Rlvor at 2g(l 190'7-10 .June 4, 1909 10.3 - '7,8e0 21.9 
PraDk11n, •• c. 1821-25 

140. Little Tonneaaee RlYOr at Iotla, 323 1898-11N6 A\l&o 30, 1940 lS.S - 19,100 10.'1 •. c. 
141. Little Tonne•••• River at 4311 1940-!12 Aq. 30, 1940 11.5 1772.7 22,000 50,5 

lleect.o ... , I. C. 
142. lontabala Rlvor aaar Ralnbow 51,9 194D-52 .Jwla 11, 1949 9.7 30!1!.7 1,soo 121 
142A 

lpr1ft1•• ... c. 
llaDtabala Rlvor at •ntabola, •• c 144 1343-52 Pab, 10, 1946 8.2 19<1!,8 7,510 52.2 143. JlaDtabala River at AlaODcl, 1. C, 174 l&e1-41 Pob, 4, 19:56 10.2 - 11,000 113.2 144. Llttla Tenneaaee R1Yer at Judaou, 1&4 189'7-1944 Pab. 28, 19<1! 11.2 - 51,000 71.8 •• c. 

144A Wolt croak •or r~okuapo, 1. c. 14.1 - Aq, so. 1940 - - 14,500 10SO 1448 ... t Pork T~kaaapa Rlvor aaar 80.3 - Aq. 30, 1940 - - 30,000 374 
?uokaaaa••• 1. c. 

145. ~kaaape RlYOr at ?uollaaepe, 143 1840-1952 &~s. 30, 1940 21.1 2146.3 40,800 285 •• c. 
145A Weat Pork ~clraaape Rl'Nr abovo 21.8 - !Aua· so. 1940 . - 10,SOO 384 01enY111a Daa near OlanY11le, 

•• c. 
1468 ... t Ponr Tllcaaope RlYOr at 52.5 - •~s. 30, 1940 - - u,ooo 217 G1anY1lle Powerb~• aaar 

145C ~oa••••• •· c. c •• , Pork near aaat Laport,t.c. 39.4 - Aq. 30, 1940 - - 21,700 551 147. Scott c ... alr above IJ1YO, I. C, 50.7 1928-52 Aq, 30, 1940 8.6 2065.0 3,090 60,9 148. !\aclraaapo llftr at I>Ulaboro, 347 1928-52 Aq. so, 1940 22.0 19'72.1 52,100 152 •• c. 
149. OOonol~•• llYOI" at Ct.rolroo,l.c. l31 190'7-49 lo .... ber 1901 12 . 12,000 91.6 lfQl Ooonol~•• llYel" at Blrcltown, 184 1941-!12 .Jan. 7, 1946 12.0 1865.3 15,000 81.5 •• c. 
151. ?uokuapo Rl'Nr at lrJaon Clt7, 155 184D-1952 .. ,1840 21 1738 100,000 153 •• c. 
15". lolaJd c ... alr Mar BrJacn CltJ,J.C, 13.8 . lSI:sl-52 Aq. 30, 1940 4.9 2286 1,530 111 153. laaa1 c ... alr at Prootor, I. C. 44.4 194S-52 ..... 29, 1951 6,9 1809.2 4,8'10 110 
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Table 2 - Maxt.ua known nooc1 ata.;ea and d.111chargea ot North Carolina atreaa~~~--continued. 

Max1111um stage and. d.iacharge 

Draina ge Period. 
area or Elevation 

Stream and. pl~ce or determination (Square known Gage above 
.. neal tlooda Date height -an aea 

(teet level 
(teet) 

LI'!TLE TBIIJIBSSEE RIVER BASIN--con. 

154. Little Tennessee River at Fontana 1571 - !larch 1867 23 1298 
Dam, •• c. 1939-44 A us. 30 , 1940 15.9 1291.0 

155. Snowbird. Creek near Robbinavil1e, 42.0 1943-52 llar. 29, 1951 9.0 1962.5 
N. C. 

155A Cbeoah River at Johnson, N. C. 177 1921-27 Dec. 25, 1926 8.2 -
HIWASSEE R IVBR BASIN 

157. Hiwaaaee Rlver at Presley, oa. 45.5 1942-52 liar. 11, 1952 15.2 1947.9 
158. Shooting '=reek near Hayeav11le, 37.6 l923-24, June 16, 1949 9.2 1939.5 

N. C. 1943-52 
159. Hlwaaaee River below Hayeavi1 l e, 252 1898, Oct. 3, 1898 16.1 -

N. C. 1935-51 
160. Hiwassee River at and above 421 1897-1952 liar. 19, 1899 18.4 1526.4 

Murphy, II. C. 
161. Valley River at Tomotla, N. c. 104 1905-52 Nov. 19, 1906 17.3 1573.8 
162. lottely River near Blairsville, 74.8 1942-52 Mar. 11, 1952 16,8 1829.2 

Ga. 
163. llottely River near Ivylog, Ga. 191 1937-•,2 July 22, 1938 12.2 -
164. Nottely ~iver near Ranger, N. c. 272 1901-•\0 Feb. 28, 1902 21.0 -
165. Hlwaasee River at Hlwa~aee Dam, 968 1934-•,3 Feb. 4, 1936 13.4 1276.8 

N. c. 

e ... ... 
a 
t 1,000 

~ 
r:1' .. 
" 8. .. 
~ 
0 

c: ... .. 
~ 100 
l! 
0 .. ... 
~ 

Drainage area 1n square miles 

Figure 6.--Relation or unit discharge to drainage area for maximum 
known discharge in North carolina 

Discharge 

era 

era per 
a quare 
Dl1le 

- -
71,200 45.3 
7,430 177 

11,000 62.1 

5,700 125 
6,820 181 

17,000 67.5 

23,100 54.9 

9,030 86.8 
8,500 114 

11,500 60.2 
14,100 51.8 
42,800 44.2 
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METHODS 9F DETERKIHING PLOOD FREQUENCY 

Several methode nave been developed and 
used to compute flood frequency. The methode 
uaed in this report reflect the present ata
tua or a continuing etud7 by engineers of the 
Water Resources Division, Geological Surve7. 
AnalJaea are first made to determine the tre
quencJ relation at a gaging station. Then 
turther analysis on a regional basis permits 
frequenc7 to be determined at both gaged and 
ung8 ged sites. The general description of 
floo~·frequency methods given in this report 
is taken for the moat part trom Geological 
Survey Circular 100, Plooda in Georgia, by 
R. w. Carter. 

Flood Frequency at a Gaging Station 

Kinds of Flood Series 

Two kinds of flood aeries may be considere~ 
annual-flood aeries and partial-duration 
seriee. 

An annual flood is defined as the highest 
instantaneous peak discharge in a water year 
(October 1 to September 30). In the annual
flood aeries only the highest flood in each 
water year is used. This method of establish
ing the aeries ignores the second-highest 
floods in each year, some of which may be 
larger than many annual floojs. 

The partial-duration series includeft all 
major floods even though several occur in one 
year. Such a aeries is obtained by listing 
all floods abo7e a selected base discharge. 
The base usually selected is equal to the 
lowest annual flood so that at least one 
flood ...-111 be included from each year. An 
objection to the use of this series is that 
floods closely consecutive may not be fUlly 
independent events; that is, one flood seta 
the stage for another. Furthermore, the 
frequency of floods is usually of interest 
because of the possibility of damage that may 
result from a given flood. Several closely 
consecutive floods may cause little more dam
age than the highest one of the group. On 
the other hand, the partial-duration aeries 
could be used to determine the frequency of 
inundation of a highway fill that will not 
necessarily be destroyed by any flood. 

There is an important distinction 1n mear.
ing between the recurrence intervals of annu
al floods and the recurrence intervals of 
partial-duration series floods. In the annu
al-flood series the recurrence interval ia 
the average interval in which a flood of a 
given size will recur as an annual maximum. 
In the partial-duration aeries it is the 
average interval 1n which a given flood will 
be equaled or exceeded, regardless of rela
tionship to the year or any other period of 
time. 

For intervals of lees than 10 years, a 
flood of a given size will have a shorter re
currence interval in the partial-duration 
aeries than !t will in the annual series. The 
two methods give esentially identickl results 
for the larger flo~ds and for intervals 
greater than 10 years. As moat designs are 
for intervals greater than this, it is appar
ent that the use of either method will pro
duce satisfactory results. The annual-flood 
aeries is used 1n this report because of ita 

s1mplicitJ and because it lends itself more 
readily to statistical analysis.· Further
more, a defin~e relationship !/ between the 
values 1n the two aeries allows the partial
duration aeries to be computed from the annu
al-flood aeries. Comparative values o~ re
currence intervals by the two methods are 
shown below: 

Table 3.--Relationahip or recurrence interval 
(in years) of floods on two bases 

Annual-flood 
aeries 

1.25 
1.50 
1.75 
2.00 
2.54 
5.0 

10.0 
15.0 
20.5 

100.5 

Partial-duration 
aeries 

.62 

.91 
1.18 
1.45 
2.00 
4.6 
9.5 

14.5 
20 

100 

Plotting a Flood Series 

The annual floods are listed and numbered in 
order of magnitude beginning with the largest 
as number 1. ?itting a time scale to the ar
ray may be done in several ways. Tbe formu
la adopt ed by the Geological Survey is sim
ple and yet gives results accept~bly in con
formance with some of the latest theories. 
Recurrence intervals are computed from the 
~ormula (N+l)/M, where "N" equals the number 
of years of record and "M" equals the rela
tive magnitude of the event, beginning with 
the highest as l down to the lowest as a num
ber equ1d to "N". 

The annual floods are plotted against their 
corresponding recurrence intervals on a spe
cial form g( for analysis of flood frequen
cies by the theory of extreme valus~. Tbe 
discharges are ordinarily plotted to a linear 
scale aa ordinate; the abscissa (scale of re
currence intervals) is especially graduated 
according to the theory of extreme values. 
According to that theory the relation between 
magnitude and frequency should be a straight 
line when the points are plotted on a chatt 
ao graduated. Some ot the basic assumptions 
used in developing the theory are not in 
strict accordance with the characteristics of 
the hydrologic data involved, and experience 
with the comparatively short records avail
able indicates that the points define curves 
that are gener~lly more or less concave up
ward in the defined range. 

Historical Data 

Historical floods provide probably the most 
effective data on which to base flood-fre-

Y Langbein, w. B., Annual floods and the 
partial-duration series: Am. Oeophya. Union 
Trans., pp. 879-881 1 Dec. 1949. 

27 Powell, R. W., A simple method of eati
ma~ing flood frequenc71 Civil Bng., PP• 
105-106, Feb. 1943 

y Gumbel, B. J., 
probability methodr 
1945. 

Floods estimated by 
Bng. News Reo., June 14, 
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quenoy relationships. Reliable historical 
data should be given the greatest weight in 
defining the flood-frequency graph. 

The historical account of all floods above 
a certain stage ia especially valuable. Such 
a liat is or the nature or a partial-duration 
aeriea above a high base, or it may be simi
lar to the upper end or an annual aerie a. In 
either case the treatment ia the same. All 
tlooda, both historical and thoae tor the 
period or record, above the high base, are 
listed in order of magnitude and assigned 
recurrence intervals in the same manner as 
previously discussed but are baaed on the 
period of ttme for which they are known to be 
the highest. 

Fitting Frequency Orapha 

After the annual floods have been plotted 
it ia necessary to fit a curve to the points. 
Several frequency functions may be used for 
thla purpose, the assumption being that an 
analytically-fitted function could then be 
extended to give the magnitude of floods of 
recurrence intervals much greater than the 
period of rec0rd. Such an approach is likely 
to give undependable results. A sample of 25 
floods may define a curve considerably diff
erent from the true curve; an extension of 
such a curve would be increasingly in error. 
An unpublished study entitled "Characteria-

' cs of Frequency Curves Based on a Theoreti
cal 1,000-year Record", by M.A. Benson of 
the Geological Survey, shows the variation 
from the true curve that may occur in samples 
of 10, 25, 50, and 100 years. Few of these 
curves based on 25-year samples could be ex
tended with reliability. Since extrapolation 
of a curve based on few data is of question
able use, the main purpose of curve fitting 
reduces to smoothing the data. For such 
smoothing the analytically fitted functions 
seem unwarranted. Therefore, graphical treat
ment only is used in this report. 

Regional Flood Frequency 

Dete~1nation of flood frequency as des
cribed above can be made only when a discharge 
record of floods is available. It would 
be impracticable to obtain a discharge record 
at every point at which flood-frequency in
formation is or may be needed. There is, 
then, a need for developing frequency rela
tione on a regional basis. Such an approach 
not only provides areal coverage but, by 
averaging occurrences over a region, gives a 
more reliable basis for estimating flood fre
quency at gaged sites. 

Regional analysis . quires combining fre
quency curves. This is done by expressing 
the flood magnitudes as "ratio to mean-annual 
flood", and then combining the data for many 
stations. The resulting composite frequency 
curve is fixed in shape and slope. Its po
sition for any given site must then be fixed 
by a relation between "mean-:1nnual flood" and 
basin characteristics. Details of the methou 
are described below. 

Selection of Base Period 

All records to be combined should be for 
the same base period of time in order to 

minimize differences resulting from ttme 
trends in flood runoff. The base period se
lected should be one for which many complete 
flood recorda are available and in addition 
it should be as long aa the recorda permit. 

Computation of Comparable Means 

Individual frequency curves should be pre
pared for the base period for all station rec
orda to be combined. For stations having 
recorda shorter than the base period, esti
mates of the unknown annual floods are made 
on the basis or recorda for nearby stations. 
These estimates are not plotted on a frequen
cy chart; they are used solely to fix the re
currence intervale of the known annual floods. 

After plotting known floods on the individ
ual frequency chart, a curve is fitted graph
ically to the points and the mean-annual 
flood determined as the intersection of the 
fitted line and the 2.33-year recurrenc~ in
terval. The mean annual flood ia defined aa 
the discharge corresponding to the above-de
scribed intersection. The significance of 
the 2.33-year recurrence interval comes from 
the extreme-value theory 1/ which requires 
that the mean of the annual floods plots at 
2.33 years on the abscissa scale. Geological 
Survey practice favors the graphical over the 
analytical method or determining the mean 
annual flood because the graphical solution 
gives greater weight to the medium floods and 
is not appreciably influenced by the inclu
sion or exclusion of an extremely high 'flood 
in the base period as ~ould the arithmetic 
mean annual flood. The study by Benson, pre
viously referred to, indicates that the gra
phical mean annual flood as estimated from a 
short record is more reliable than the floods 
for larger recurrence intervals estlmated 
from the same record. 

Combining Frequency Curves 

The objectives of combining frequency 
curves are to develop frequency relations on 
an areal basis and to obtain an average curve 
of increased reliability. However, the 
curves selected for combination must be esti
mates of the same underlying relation; that 
is, none should differ from the group mean 
more than would be ascribable to chance vari
ation. The above provision would also require 
that there be no significant variations in 
the curves due to differences in drainage 
area. Frequency curves ordinarily approxi
mate straight lines through the lower range; 
such lines show a variation in slope. The 
slopes are expressed as the ratio of a flood 
of definite recurrence interval (the 10-year 
flood is used) to the mean annual flood. 
Then a statistical test 2/ for homogeneity of 
the group of stations 1s made at the 95~ con
fidence interval on the basis of the computed 
slopes. 

Variations in individual curves resulting 
from size of drainage area are examined by 
plotting ratio to mean-annual flood against 
drainage area for selected recurrence inter-

!/ Mitchell, w. D., Floods in Illinois• 
magnitude and frequency& State of Illinois, 
De~rtment of Waterways, P• 373, 1954. 

Carter, R. w., Floods 1n Georgia. fre
quency and magnitude& U. S. Geological Sur
vey Circular 100, p. 13, 1951. 
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Yala. The presence of a eignificant relation 
would indicate the need tor grouping frequen
cy curves for stations having draina~e areas 
within certain limits. No such significant 
relation has been found in previous studies 
but a tendency has been noted and the pof. · 1-
bility should be examined for each area 
analyzed. 

The composite or avera~e flood-frequency 
curve tor a homogeneous group of stations is 
prepared by (1) computing the order number 
(starting with 1 ae the highest) and ratio to 
mean annual flood for the known floods in 
each station record, (2) listing all flood 
ratios corresponding to each order number of 
flood and determining the median, (3) plot
ting the median ratios against their corres
ponding recurrence intervals, and (4) graphi
cally fitting a line to the plotted points. 

Relating Composite Frequency 
Curve to a Specific Site 

The composite curve defines frequency 
throughout its applicable area in terms of 
ratio to mean annual .flood. In order to ap
ply the curve to a specific site the mean 
annual flood for that site must be determined. 
Mean annual floods are already available at 
gaging stations but will be needed for ungag
ed sites. Both the mean annual flood and the 
physical charqcteristics of the basin are re
lated to the flood pot.ential of that basin. 
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Then the establishment of a relation between 
mean annual floods and basin characteristics 
allows the mean annual flood for any given 
site, gaged or ungaged, to be round. The use 
of that relation for a gaged site should pro
vide a more reliable value of mean annual 
flood than would be determined from the indi
vidual station record. The composite fre
quency c~rve may be transferred to the se
lected site using tb·.t.e~n annual flood. The 
flood magnitude-frequency relation at an un
gaged site can be derived similarly. 

FLOOD FREQUENCY IN NORTH CAROLINA 

Development of Composite Frequency Curve 

The methods of analysis just described were 
applied to dat~ for North Carolina streams. 
The result is the composite annual flood-fre
quency curve shown in figure 7 1 applicable to 
streams throughout the entire State. The 
curve was derived as follows s 

(l) Frequency curves for 144 gaging sta
tions were jeveloped for the base period 
1925-52. 

(2) The test for variation in slope or 
the individual frequency curves showed that 
the group, with the exception of 6 curves tor 
stations located at random throughout the 
State, represented a homogeneous region. Be
cause this number of non-conforming items is 
within the number permissible due to chance 
elements involved, it was concluded that the 

0 
1.01 1.1 1.3 1.6 2 3 5 7 10 20 40 60 

Recurrence interval in years 

Figure 7.--composite annual flood-frequency curve for North carolina 
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State could be treated as a unit in obtaining 
a composite f.·equency curve. 

{3) Tile possibility of a relation be
tween slope of the frequency curve and drain
age area was investigated. A eignificant re
lation would preclude combination of individ
ual frequency cw·ves from drainage areas of 
greatly different size. The 144 frequency 
curves exhibited a tendency toward flatte~ 
slopes corre~ponding to larger drainnge areas 
but the relation was nut statistically sig
nificant. No reduction 1n accuracy of a com
posite curve 1s likely to result because of 
this possible relation. 

(4) Frequency curves for the 144 gag
ing stations were combined into a composite 
curve for the balle period 1925-52. 

(5) The frequency ~elation for the 
period 1925-52 was relat~d to the period 
1895-1952 by deriving composite frequencv 

curves for both periods for records from 18 
gaging stations in North Carolina and adja
cent states. The gaging stations used are 
listed in table 4 along with their drainage 
areas and period of record. Their locations 
are plotted on the map of figure B. The re
sulting composite curves are practically 
identical for the two periods, ind1cat1ng no 
change in average frequgncy caaracteristics 
from one period to another. Some of the in
dividual records seem to indicate the possi
bility of progressive changes. For instance, 
long-term stations in the French Broad, 
Little Tennessee, and Cape Fear River Basins 
sho- a progressive movement of the frequency 
curve to the right with increased 1•ecord, 
signifying decreasing flood discharges. Fre
quency curves at other stations show little 
change, and at still others in adjacent 
states the curves show a trend to-ard 

Table 4. --Gap:~ng stations from which records were used in deri•.ration of composite 
annual flood-frequency curves for periods 1895-1952 and 1925-52 

4. 
1:~. 

16. 
20. 
21. 
52. 
58. 
75. 
76a 

118. 
132a 

144. 
151. 
160. 
161. 
162. 
165. 
166. 

Gaging station 

Roanoke River at Hoanoke, Va. 
Dan River at South Boston, Va. 
Roanoke River at Roanoke Rapids, N. c. 
Fishing Creek near Enfield, N. c. 
Tar River at Tarboro, N. C. 
Cape Fear River at Fayetteville, N. C. 
Yadkin River at Wilkesboro, N. c. 
Pee Dee River at Cheraw, s. c. 
Lynches River at Effingham, s. C. 
~rench Broad River at Asheville, N. c. 
South Fork Holston River at Bluff City, 

Tenn. 
Little Tennessee River at Judson, N. c. 
Tuckasegee River at Bryson City, N. c. 
Hiwassee Riv~r at Murphy, N. c. 
Valley River at Tomotla, N. c. 
Nottley River near Ranger, N. c. 
Oostanaula River at Resaca, Ga. 
Etowah River at Canton, Ga. 

Drainage 
Area 

{Square 
miles) 

388 
2730 
8410 
521 

2140 
4~70 

493 
7380 
1030 

945 
813 

664 
655 
421 
104 
272 

1610 
60fi 

e/!1 

North Carolina 

to• 

• %1 

Period of record 
of annual floods 

1896-1952 
1901-06, 1924-52 

191~-50 
1915-52 

1897-1900, 1906-52 
188~-1952 

1904-09, 1916, 1920-52 
1891-1930 
1A92-1952 
1896-1952 
1900-1950 

1897-1944 
18Sd-1952 
1897-1941 

1905-09, 1914-17, 1919-52 
1901-06, 1915-17, 1919-41 

1892-1952 
1892-1952 

Figure B.--Locations of gaging station~ used in flood-frequency analysis, 1895-1952 and 1925-52 
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Figure 9.--Frequency curves ~or 3 selected stations 
showing changes with time 

increasing floods with more recent records. 
!··igure 9 shows the changes indicated by 3 se
lected stations, These apparent trends are 
most probably due to sampling variations. 
The: show one of the possible sources of error 
in estimating frequency characteristics from 
an individual short record. 

(6) The composite of 144 individual 
curves was_ extended from 29 years to 60 years 
by using data on available historic floods. 
It is further confirmed as representing con
ditions for the period 1895-1952 on the basis 
of the study described in (5). 

Relation of Mean Annual Flood 
to Drainage Area 

or the various draina~e-hasin characteris
tics, drainage area has by far the greatest 
effe~t on flood magnitudes in North Carolina. 
Therefore, the relation between mean annual 
flood and drainaRe area was first investi
gated. The variation in this relation 
throughout the State was found to be consid
erable. 

The next step was to look for additional 
variables that would help explain the resid
ual variation after correlation with drainage 

area. This step was carried out in tbe 
Little Tennessee and French Broad River 
Basins. Results indicated some correlation 
with main-channel slope and with an index 
describing the relative efficiency of ~he 
drainage system. However, (1) accuracy of 
the resul~s obtained by using the additional 
variables was not appreciably greater than 
could be obtained by using dra inage area 
alone, (2) the determination of thes _ addi
tional variaules would require considerable 
work by the user of the curves, and (3) 
topographic mays have not been prepared . ro~ 
much of the State. Therefore, the use of 
additional variables is considered impracti
cable at present. 

Alternative to the use of other basin char
acteristics is the division of the State into 
areas in each of which the total effect of 
basin characteristics other than drainage 
a ~ea is sensibly constant and to determine 
for each such area the relation of mean annu
al flood to drainage area. Subdivision of 
the State into river basins is not feasible 
because streams in the eastern part of the 
State originate in the Piedmont and flow 
through the Coestal Plain, th~s crossing 
boundaries between apparently homogeneous 
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areas. Even in the western part or the State 
many streams drain two areas of different 
flood-producing characteristics. Apparently 
the delineation of hydrolo~ically homogene
ous areas must be based on the plotting of 
available points supplemented by some know
ledge of physical characteristics of the 
basins. Dt·tails of the solution are given 
in subsequent paragraphs. 

In grouping station records by areas of 
similar flood-producing characteristics, 
several difficulties arise. The principal 
ones are (l) lack of knowledge of tbe true 
shape of the relation betweor. mean annual 
flood and drainage area, (2) inadequate in
formation as to which basin characteristics 
other than drainage area exert the largest 
influence in a particular area, (3) indica
tions that changes do not alYJays occur on 
drainage divides but apparently occur grad
ually over a considerable area, (4) the fact 
that the mean annual flood of a stream drain
ing more than one area may not be used to de
fine the relation in either area, and (5) 
variutions of the mean-annual floods (as de
termined from available data) from their 
true values. 

The firs t diff icu l ty can be partially met 
by some premise as to the shape of the curve 
of relation between mean annua l flood and 
drainage area. It has been dete ~ined in 
many previous studies that the mean annual 
flood varies as the product of a coefficient 
and some power of the drain~ ge area over 
areas appa rently representing similar topo
graphic characte ristics. Here it is consid
ered further that if each of these areas is 
homogeneous with respect to proCuction of 
flood runoff then one area would produce 
higher runoff than another for any given 
size of dra i nage area. The additional prem
ise is used that all curve s would converge 
towards the zero origin of mean annual flood 
and drainage area. In such case, the curves 
defining mean annual flood would be a non
intersecting set of straight lines on log
log plotting. Whe her the assumed foro of 
relation holds down t ~ very small drainage 
areas is not known. Howe ver, in the drainage 
area range above 5 square mi les it is be
lieved that such a set of curves will serve 
as a satisfactory basis for expre s s ing the 
relation of mean annual flood to drainage 
area. The assumption of curves of a fixed 
pattern does not mean that the curves should 
be derived by mathematical analysis. It 
merely provides general guiaes for the graph
ical analysis. Summarizing, the relations 
should be straight lines on log-log paper, 
should vary in slope, and should, if extend
ed downward, converge approximately at the 
origin. 

Little can be done to overcome the other 
difficulties. The mean annual flood can 
vary considerably from its long-time value 
because of chance elements. The possible 
range in value due to chance can be computed 
by a statistical procedure similar to the 
one used to test the homogeneity of a group 
of frequency curves. The computed range is 
based on 95~ confidence limits. These limits 
include the true mean annual flood 19 times 
out of 20 and when plotted against drainPge 
area are helpful in establishing the curve 
of relation between mean annual flood and 
drainage area. 

Hydrologic Areas of North Carolina 

Analysis of the relations between mean annu
al flood and drainage area was pursued along 
the lineo previously described. Results of 
the analysis are 6 different curves each of 
which is applicable to one or more of ll hy
drologic areas of the State. No i~ormstion 
is ava1l&ble for an additional area adjacent 
to the coast. Figure 10 is a map of North 
Carolina showing the 12 hydrologic areas G/. 
Mean annual floods and drainage areas used in 
defining the relation curves are given in 
table 5 ( p. 50). 

Some individual statler. means d~viate ex
cessively from the appropriate curve. These 
deviations can in some instances be explained 
by known characteristics of the drainage ba
sins. Others are unexplainable except by 
chance variation. The 95% confid~nce inter
vals used should include the true mean annual 
flood 95~ of the time. There is still 1 
chance in 20 that a mean annual flood will 
fal l outside those limits. 

The following paragraphs describe each hy
drologic area briefly, discuss the plotting 
of points that deviate considerably from the 
mean curve, and provide sug~estions for de
termining mean annual floods in each area. 
The curves relating mean annual flood to 
drainage area are presented at appropriate 
locations. 

Area lA.--This area comprise s the follow
ing ":>as ins: Catawba River upstream from 
Catawba, First Broad River upstream from 
Shelby, Swannanoa River upstream from Swann
anoa, South Toe River, Cane River upstream 
from Hinton Creek, Elk River, and Watauga 
River. Curve 1 shown in figure 11 (p. Sl) 
de3cribes the applicable relation bet~een 
~ean annual flood and drainage area. The 
highest runoff in the State occurs in this 
area and in Arf•a lB. The llmi ts of Area lA 
are not well defined, The curve is fairly 
well defined by the data except for stations 
80, 116, and 130. It is not known whether 
tt.e plotting of these points results from 
random variation or from oome significant 
difference in flood characteristics. Station 
116 plots extremely low. Rather than base 
the lower end of the curve on station 116 
alone it is believed that the curve should be 
considered as undefined below 10 square miles. 
Catawba River main stem below Lake James is 
s~bj e ct to substantial artificial regulation 
and the methods used here are not applicable 
to it. 

Area lB.--French Broad River BPsin upstream 
from Little River and Pigeon River basin up
stream from Richland Creek constitute this 
area. The five stations check curve l (fig. 
11) within reasonable limits. 

Area 2A.--This irregular-shaped area in
cludes headwaters of the Tar and Neuse Rivers 1 
most of the upper Cape Fear River Basin, and 
some lower tributaries of Yadkin-Pee Dee 
River. Curve 2 shown in figure 12 (p.Sl ) 
averages the points in this region but the 
scatter is appreciable. The upper Haw River 
Basin lies outside this area in a region of 
§/ A Geological Sur~ey base map of North 

Carolina (scale 1:1,000,000) on which the hy
drologic area boundaries are plotted is avail
able for inspection at the Rale~h, N. c. 
office of the Geological Survey. 
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Figure 10.--Map showing hydrologic areas to which the curves (figures 11-16) of relation 
between mean annual flood and drainage area apply 



so FLOODS IN NORTH CAROLINA 

Tabla 5 - Mean annual tlooda date1~1ned from lnolvldual frequency ourvea tor the baaa period 1925-52 

Drainage lie an 
Gaging Station Drainage lie an Gaging Station area annual area annual (stream and town) 

(Squa~j no~ 
(stream and town) (Square flood 

mllea (eta mllea) (era) 

1. Blackwater - Franklin 613 3,400 78. Lumber - Boardman 1220 5,750 
2. Meherrin - Lawrenceville 55:'1 6,800 79. Little Pee Dee - Dillon 524 2,610 3. Pontalnill - IIIIPOria 96 1,920 eo. Catawba - Marlon 171 6,200 4. Roanoke - Roanoke 380 8,800 
5. Dan - Pranclaoo 124 4,000 Bl. Linville - Branch 65 4,540 

82. Henry Pork - Benr:J River 80 5,200 6. N. lla:Jo - Spenc <r lOB 3,100 83. S. P. Catawba - Lowell 630 11,400 7. lla:JO -Price 260 8,300 84. Little Sugar - Charlotte 41.4 4,000 e. Dan - Wentworth 1050 19,200 86. Second Broad - Cl1tfa1de 211 6,800 9. Smith - Martinsville 374 13,400 
10. Sml th - Spray 538 13,700 F!1. Broad - Bolling Springe 864 18,000 

BB. Plrst Broad -Lawndale 198 9,700 11. Sandy - Danville 113 3,700 89. N. Pacolet - Fingerville 116 3,200 12. Dan - Danville 2050 29,200 91. s. F. New - Jefferson 207 4,600 13. Dan - South Boston 2730 28,800 93. New - Galax 1131 19,900 H. Banister - Halifax 552 7,600 
15. 1!1co - Omega 338 5,100 94. N. F. New - Crumpler 277 6,000 

96. French Broad - Rosman 67.9 4,360 16. Roanoke - Roanoke Rapide 8410 75,000 rn. French Broad - Cal'"'rt 103 5,300 17. Roanoke - Scotland Ne·ck 8700 59,000 98. Cathe:Js creek - Brevard 11.7 786 lB. Tar - Tar River 161 6,700 100. Davidson - Brevard 40.4 3,000 19. Tar - Naahville 701 8,200 
20. Fishing - Entield 521 5,2JO 101. Little - Penrose 41.4 1,730 

102. Crab - Penrose 10.9 790 21. Tar - Tarboro 2140 16,300 103. French Broad - Blantyre 296 7 ,ooo 22. Bno - Bills boro 66.5 2,900 104. coylston - Horseshoe 14.8 590 23. Plat - Bahama 150 7,400 105. s. P. 11111ls - The Pink Beds 9.99 610 24. Dial -&ham 4.9 400 
25. Roc 1c7 - Bahama 2.7 192 lOB. Mllla - Mills River 66.7 2,650 

109. Clear - Hendersonville 42.2 1,700 26. Neuse - North.sic 526 9,800 110. Mud - Naples 109 3,100 27. Neuse - C la,.too 1140 10,800 111. Cane - Fletcher 63.1 2,050 28. Middle - Cla,.ton 80.7 2,320 112. Prencb Eroad - Bent Creek 676. 11,200 29. Little - Princeton 229 3,000 
30. Neuse - Goldsborv 2390 14.700 113. Hominy - Candler 79.8 2,000 

114. N. P. Swannanoa - Blk. Mtn. 23.8 1,750 31. Neuse - lUna ton 2690 15,500 'l 115. SwannanCJI - Swannanoa 62.1 3,500 32. Contentnoa - Wilson 236 2,880 116. Beetree - Swannanoa 5.46 240 33. Contentnea - Hookerton 789 4,580 117. Swannanoa - Biltmore 130 3,050 34. Haw - Beoaja 168 1,850 
35. Horsepen - Battle Ground 15.9 700 ue. French Broad - Asheville 945 14,500 

119. Sandymuah - Alexander 79.5 2,500 36. Reed:J - Gibsonville - ··3 2,520 120. Ivy - Mar:~ha11 15A 3,400 37. S. Buffalo - Greensboro 32.8 1,720 121. French Broad - Marshall 1332 18,600 38. N. Buffalo - Greensboro 36.4 1,600 122. Big Laurel - Stsckhou:~e 126 2,rno 39. Haw - Haw River 599 12,800 
40. Haw - Pittsboro 1310 26,000 123. French Broad - Hot Springs 1567 23,400 

124. Pigeos. - Canton 133 7,600 41. Morgan - Chapel 8111 27 3,900 126. Jonathan - Cove Creek 65.3 1,690 42. w. F. Deep - High Point 32.1 1,780 127. Pigeon - Hepco 350 10,500 43. K. F. Deep - High Point 14.2 1,500 128. Cataloocbee - Cataloochee 49.2 1,880 44. Deep - Randleman 124 5,100 
45. Muddy - Archdale 16.2 1,230 129. N. Toe - Altapass 

130. 8. Toe - Newdale 60.8 6,300 46. D'ep - Ramseur 346 13,800 131. Cane - Slowt 157 5,500 47. Bear - Robblna 134 6,000 132. N ol1chuc1Q - Poplar 608 16,600 48. Deep - Moncure 1410 22,500 133. Watauga - Sugar Grove 90.8 5,200 49. Cape Pear - Lillington 3440 45,000 so. Little - Manchester 348 3,500 135. Elk - Elk Park 42.0 2,500 
136. L. Tenne:~see - Prentiss 140 2,770 51. Little - Linden 460 3,700 137. CullasaJa - Highlands 14.9 880 52. Cape Pear - Pay~tteville 4370 45,400 138. Cu1lasaJa - Cullasaja 86.5 2,800 53. Rockfish - Hope Mills 284 2,700 140. L. Tenne:~see - Iotla 323 7,050 54. H. K. Capo Pear - Chinquapin 600 3,980 55. Waccamaw - Freeland 626 4,340 142. Nantahala - Rainbow Springs 51.9 2,200 
143. Nantahala - Almond 174 6,600 56. Yadkln - Patterson 28.8 1,490 144. L. Tennessee - Judson 664 14,300 57. Reddiea - N. Wilkesboro 93.~ 5,600 145. Tucka:~egee - Tucka:~egee 143 4,530 sa. Yadkin - Wilkesboro 493 14,000 147. Scott - Sylva 50.7 1,230 60. Fisher - Copeland 121 5,400 

61. Forbush - Yadkinville 21.7 775 148. Tuckas~ee - DillHboro 347 7,800 
149. Oconol tee - Cherokee 131 5,890 62. Yadkln - Yadkin College 2280 32,900 151. Tuckasegee - Bryson City 655 16,000 63. Rocky - Turnersburg 85.5 2,750 152. Noland - Bryson City 13.8 900 64. S. Yadkln - llocksv1lle 313 3,400 15.5. Hazel - Proctor 44.4 2,500 65. Third - Cleveland F!1.4 1,410 67. Abbotta - Le;dngton 174 4,100 154. L. Tennes:~ee - Fontana 1571 32,000 
155. Snowbird - Robbinsvi1le 42.0 2,700 69. Uwharrie - Trinity 11.3 1,250 157. Hiwassee - Pre:~ley 45.5 1,770 70. Uwnarrie - Eldorado '47 9,350 158. Shooting - Bayesvi11e 37.6 1,190 71. Rock:J - Norwood 1370 33,100 159. Hiwassee - Bayesvi1le 252 7,450 73. Brown - Polkton 110 2,980 75. Poe Dee - Cheraw 7380 138,000 160. Hiwas:~ee - llurph:J 421 12,800 

76. 161. Valle:J - Tomotla 104 4,080 Juniper - Cheraw 64 398 162. Notte l:J - Blairavil1e 74.8 2,650 77. Drowning - Hor.nun 178 1,390 164. Nottel:J - Ranger 272 6,400 
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Figure 11.--Relation of mean annual flood to drainage area for Areas lA and lB 
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lower flood potential (Area SA): the effect 
ahowa up as lower flood runoff on the main 
stem ot Haw River in Area 2A (No's. 39, 40). 
Other systematic deviations mav be noted. 
Rather than subdivide this area and draw ad-
ditional curves it is suggested that the mean 
curve be used and adjustments be made as 
follows: (1) For Haw River ~Ain stem down
stream from the town of Haw River and Deep 
River main stem downstream from Bear Creek 
in Moore County, reduce the mean annual 
flood obtained from curve 2 by 3~. (2) For 
Deep River Basin upstream from mouth of Bear 
Creek in Moore County increase the curve val
ue by 20%. {3) For all other parts of the 
area use the curve value directly except for 
the main stem of Yadkin-Pee Dee River which 
is subject to substantial artificial regula
tion. 

Area 2B.--Four stations in tt.is sec:tion of 
the Upper Yadkin River Basin check c·1rve 2 
{fig. 12) fairly well. For treatmen; of the 
main stem of the Yadkin River below Nilkes
boro see the sectior, "Along the main stems 
of large rivers." 

Area 2C.--Recor ds for the smaller stream.~ 
in lower Little Tennessee and Hiwassee River 
Basins help t o define curve 2 (fig. 12). 
Station 144 plots low because much of its 
drainage area lies outside Area 2C. Stations 
151 and 154 plot low for the same reason. 
The boundaries of this area are not well de
fined, particularly in tl~ Hiwassee River 
Basin. Regulation of main stem Little Tenn
essee River below Fon t ana Dam precludes use 
of this method in that reach. 

Area 3.--Dan River Basin upstream from 
Draper contains eight stations used in this 
study. Six stations are in North Carolina 
and two are in Virginia. Curve 3 is fairly 
well defined as shown by figure 13. 

Area 4A.--This area extends from Richmond 
County to the western boundary of the State 
and includes most of the French Broad River 
Basin. Curve 4 (fig. 14) defines the rela
tion between mean anr.ual flood and drainage 
area. Stations 127, 131, and 132 are affect
ed by high runoff in other areas from which 
they originate. Station 136 (Little Tennes
see P.iver at Prentiss) plots low because of 
flat channel slope. Stattons 126 and 147 
plot inexplicably low and their deviations 
are attributed to chance. Stations 113, 117, 
120, and 122 plot somewhat low. This may be 
due to characteristics of thes e drainage 
areas which produce comparatively low floods 
in the range of the mean annual, but normal 
floods in the upper range. For each of these 
latter 4 stations the composite frequency 
curve will better fit the base data for high
er recurrence intervals if used with the nean 
annual flood obtained from curve 4 rathe; 
than the one obt.ained from the individual 
frequency curve. Station B4 represents con
siderable urban runoff and is not representa
tive of the area. Portions of the main stems 
of Catawba and Pee Dee Rivers in this area 
are substantially regulated and the flood
frequency method is not applicable to them. 

Area 4B.--stations 91, 93, and 94 in New 
River Basin agree closely with curve 4 {fig. 
14). 

Areas SA and SB.--Thesc areas inc l ude parts 
of the Roanoke, Tar, Neuse, Cape Fear, and 
Yadkin River Basins. Plotted points scatter 
somewhat, perhaps because these areas repre-

sent zones of transition rather than areas of 
equal flood-producing potential. Main-stem 
st.ations were not used in defining curve S, 
which is shown in figure lS. Station 34 is 
believed to plot low for the reasons given 
for stations 113, 117 , 120, and 122 under 
Area 4A. The inexplic uble high plotting of 
station 41 may be due in part to a poorly de
fined stage-discharge relation, but can oth
erwise be attributed only to chance varia
tion. For treatment of main stems of Yadkin, 
Neuse, and Cape Fea r Rivers see the section 
"Along the main stems of large rivers." 

Area 6.--Ten stations in the Coastal Plain 
ana-s&ndbills define the relation for Area 6 
(excepting the main stem Cape Fear, Neuse, 
and Tar Rivers). The curve is shown in fig
ure 16. Relations for the main stems of 
large streams are given in a later section. 

Area 7.--This area is composed entirely of 
flat swampy land along the coast. Because 
there are no gaging-station records in this 
area no flood discharge information is avail
able. Even with records of annual floods it 
is unlikely that methods of analysis used for 
the rest of the State would be applicable 
here because drainage areas are generally in
determinate. 

Streams in More Than One Hydrologic Area 

The curves developed for the hydrologic 
are as allow mean annual floods to be deter
mined for streams entirely within one hydro
logic area. Because the boundaries of these 
hydrologic areas sometimes cross drainage be
sins certain streams are in two or more of 
these hydrologic areas. Tht: mean ar.nua~. 
flood for such streams cannot be obtained di
rectly but may be determined by weighting the 
curve values according to the drainage area 
in each hydrologic area. For instance, con
sider Tar River at Lo~isburg. The total 
drainage area is 430 sq m1 of whi ch 310 sq mi 
is in A rea 2A end 120 sq mi is in Area SA. 
From curves 2 and S the mean annual floods 
for 430 sq mi are 14,000 and 6,000 cfs re
spectivell. The mean annual flood for Tar 
River at ouisburg would be computed as fol
lows: 

(14,000)(310j+{6,000)(120) = 11,800 cfs 
30 

This procedure can be used to obtain the 
mepn annual flood on certain main-stem rivers 
but special considerations make it inapplica
ble on ovhers. The following section describes 
the methods for determining mean annual floods 
on the large streams of the State. 

Along Main Stems of Large Rivers 

The main stems of large rivers are not a
menable to un~form treatment. Some may be 
included with the tributaries in a hydrologic 
area, others may b~ treated by drawing a 
curve of mean annual flood in relation to 
drainage a rea for t.he particular main stem, 
and still others ere artificially regulated 
to such an extent that the mean annual flood 
is no longer of value for prediction purposes. 

The relation between mean annual flood and 
drainage area for the main stem of a large 
stream would be discontinuous at the tribu
tary mouths as the total drainage area in
creases by the andition of the tributary 
drainage area. Furthermore, if the 
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tributary is large relative to the main stem 
and has considerably different flood charact
eristics the curve of relation downstream 
from the tributary may change in shape. These 
tributary effects cannot be defined precisely 
by the number of gaging-station recorda usu
ally available, but for all practical pur
poses the relation between the mean annual 
flood and drainage area is sufficiently de
fined by a smooth curve through the available 
data. 

The principal rivera of the State {see fig. 
5 or fig. 10) are considered below with re
spect to determination of mean annual flood. 
For those not mentioned the relations given 
under "Hydrologic areas of North Carolina" 
are applicable. 

Chowan R1ver.--No data available. 

Roanoke River.--RegulHtion by John H. Kerr 
Dam precludes use of flood-frequency methods 
on the po~tion of this stream in North Caro
lina. 

Tar River.--Above the Franklin-Nash County 
line use curves 2 and 5 (weighted as describ
ed in text, p. 52 ). Between Franklin-Nash 
County line and Tarboro use relation given in 
figure 17 for mains - em Tar River. Below 
Tarboro the relation is not defined. 

Neuse River.--use relation for main stem 
Neuse (fig. 17) from confluence of Eno and 
Flat Rivers to Kinston. Below Kinston the 
relation is not defined. 

Cape Fear River.--Use relation for main 
stem (fig. 17) from confluence of Haw and 
Deep Rivers to Fay~tteville. The relation id 
undefined below Fayetteville. 

Yadk1n-Pee Dee River.--For main stem above 
Wilkesboro use curve 2. From Wilkesboro to 
head of High Rock Reservoir use relation for 
main stem shown in figure 17. Artificial re
gulation downstream from High Rock Reservoir 
precludes use of the flood-frequency methods 
developed for this report. 

Catawba River.--Above Lake James use curve 
1. Flood frequency on the rest of the main 
stem Catawba River cannot be determined by 
methods given in this report because of sub
stantial artificial regulation. 

French Broad River.--Use curves 1 and 4 
(weighted ) as applicable. 

Little Tennessee River.--Use curves 4 and 2 
(weighted) to head of Fontana Reservoir. 
Flood-frequency methods are not applicable 
downstream. 

Summer and Winter Floods 

The composite flood-frequency curve derived 
from Fnnual floods should be used to deter
mine critical flood characteristics that 
might occur in a given period of years. For 
instance, the design of a structure might be 
dependent upon the highest probable flood ex
pected during the life of the structure. But 
in building that structure, the contractor 
would be interested only 1n probable flood 
expectancy during the particular construction 
period. The frequency relations hitherto 

developed do not apply to periods of less 
than a year. Analysis of frequency relations 
for specific periods during the year is need
ed to furnish such information. The select
ion of such periods is described below. 

The distribution of annual floods by months 
for the three physiographic regions of the 
State is shown in figure 18. On the basis of 
these graphs the year has been divided at 
times of low flood activity into two perioaa. 
The summer period was considered to extend 
from May l tc October 31 and the winter pe
riod to include the rest of the year. In 
North Carolina major floods usually result 
from West Indian hurricanes which occur in 
summer but rarely after the end of October. 
On the smaller streams summer thunderstorms 
may also cause major floods. In contrast, 
the majority of annual summer floods are of 
minor magnitude. That winter floods are 
considerably different was shown by examina
tion of flood peaks for the two periods. 
Those of small recurrence interval &re great
er than comparable summer ones but major 
winter floods are smaller than major summer 
floods. These differences between summer and 
winter flol1 characteristics are related to 
soil moisture conditions (as affected by 
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Figure lB.--Distribution of annual floods 
by months for the three physiogrBph1c regions 
of North Carolina 
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vegetation and by evaporation) as well as to 
atorm types, and the general effect of both 
these factors might be expected to remain 
fairly constant throughout each period. If 
such is the case. summer and wint~r frequency 
cux·ves ~Would provide reliable informntion on 
seaeonal frequency. 

Individual ann~summer-flooi frequency 
curves were developed by determining the 
highest summer flood of each year at each 
site and then developing frequency curves 
from the resultant lists of floods. These 
individual frequency curves were then com
bined into a composite annual-summer-fre
quency curve. An annual-winter composite 
frequency curve was derived similarly. The 
ordinates for both of these composite cur>es 
are in terms of ratio to mean annual flooi 
instead of r~tio to mean annual summer (or 
wintor) flood. By referring these recur
rence intervals to ratio to mean annual flood 
(1) the summer and winter composite frequen
cy curv~ can be compared directly with the 
annual composite frequency curve and (2) the 
mean annual floods taken from the curves of 
figures 11-17 can be used to transfer the 
seasonal frequency curves to ungaged sites. 
These summer and winter composite curves are 
based on records for 28 gaging stations in 
the State and for the bMse period 1925-52. 
Th.• y are shown in figure 19. 
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Gaging stations used were those (1) for 
which recorda are available for most of the 
bRse period 1925-52, and (2) which also for
med a group well distributed both geographi
cally and with respect to size of drainage 
area. These criteria limited the available 
stations to the 28 shown in table 6. 

The interpretation of these annual-season
al curves is comparable with the interpreta• 
tion of the annual flood-frequency curve. 
For instance, consider the annual-cummer
flood frequency ~urve. The flood discharge 
corresponding to a selected recurrence in
terval is the discharge thst will be equalled 
or exceeded as a summer max~ once (on the 
average) in the number of summers given by 
the recurx-ence interval. This discharge is 
independent of what happens in the winter 
seasons of those years. 

7 

The principal application of annual-season
al-flood frequency curves is that of evalu
ating the probability of occurrence of a 
flood of a selected magnitude in one season. 
This probability (in percent) is 100 times 
the reciprocal of the recurrence interval. 
For recurrence intervals of 50 years, 20 
years, and 5 years, t~e corresponding proba
bilities of occurrence in any one season are 
2%, 5%, and 20%. Another way to express 
this probability would be to say that a 

An nual 

Summer 

,. 

Winter 
....... ;.... 

10 20 40 60 100 
Recurrence interval ln yt3ars 

Figure 19.--composite flood-frequency curves for North Carolina 
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Tabl& 6.--oaging stations from which records were used in developing composite 
seasonal flood-frequency curves 

Gaging stations 

s. Dan River near Francisco, N. c. 
7. MaJI)River near Price, N. C. 

19. Tar River near Nashville, N. C. 
20. Fishing creek near Enfield, N. c. 
21. Tar River at Tarboro, N. C. 
23. Flat River at Eahama, N. C. 
24. Dial Creek near Bahama, N. C. 
26. Neuse River near Northside, N. C. 
29. Little River near Princeton, N. c. 
31. Neuse River at Kinston, N. C. 
33. Contentnea Creek at Hookerton, N. C. 
34. Haw River near Benaja, N. C. 
35. Horsepen Creek at Battle Ground, N. C. 
39. Haw River at Haw River, N. C. 
42. west Fork Deep River near High Point, 
46. Deep River at RamBeur, N. c. 
49. Cape Fear River at Lillington, N. C, 
sa. Yadkin River at Wilkesboro, N. c. 
62. Yadkin River at Yadkin College, N. C. 
71. Rocky River near Norwood, N. C. 
78. Lumber River at Boardman, N. c. 
81. Linville River at Branch, N. c. 

100. Davidson River near Brevard, N. c. 
118. French Broad River at Asheville, N. c. 
132. Nolichucky River at Poplar, N. C. 
138. Cullasaja River at Cullasaja, N. C. 
151. Tuckasegee River at Bryson City, N. c. 
161. Valley River at Tomotla, N. c. 

flood of 20-year recurrence interval would 
have 1 chance in 20 of occurring in any one 
season. 

N. 

The seasonal flood-frequency curves as de
veloped and as interpreted in the preceding 
paragraphs are to the "annual" base. That 
is, they show the recurrence intervals of 
floods that may be expected to occur as maxi
mum3 for the appropriate season. These 
sea~onal flood-frequency curves can be con
verted to the "partial-duration series" base 
by the relationship given in table 3. When 
so converted the recurrence interval is the 
average number of seasons in which the cor
responding flood will be equaled or exceeded. 
For instance, a flood of 0.5-year recurrence 
interval would be expected to be equaled or 
exceeded on the average once every half 
season. Similarly a flood of 1-year recur
rence interval would be expected to occur on 
the average once per season. A seasonal 
curve to the "partial-duration series" base 
gives the probability of occurrence ai minor 
·floods. Por recurrence intervals of more 
than 5 years the curve to the "partial-dura
tion series" base has no advantage over the 
curve to the "annual" base, 

Summary 

Flood-Frequency Relationships 

The composite flood-frequency curves for 
annual floods, annual summer floods, and 
annual winter floods (compared in figure 19) 
are applicable throughout the State. Co
ordinates of these curves and of their re
spective partial-duration series counter-

c. 

Drainage 
Area Period of record used in 

(Square development of composite 
miles) seasonal frequency curves 

124 1925-52 
260 1930-52 
701 1929-52 
521 1925-52 

2140 1925-52 
150 1926-52 

4.9 1926-52 
526 ::!. ;•28-52 
229 1930-52 

2690 1928-52 
789 1929-52 
168 1929-52 
15.9 1926-30, 1934-52 

599 1929-52 
32.1 1923-26, 1929-52 

346 1925-52 
3440 1925-52 

493 1925-5~ 
2280 1928-52 
1370 1930-52 
1220 1930-52 

65 1925-52 
40.4 1925-52 

945 1925-52 
608 1925-52 

86.5 1925-52 
655 1925-52 
104 1925-52 

parts (computed on basis of the data of table 
3) are given 1n table 7. The six curves of 
relation between mean anr.ual flood and drain
age area (ranging in slope from 0.86 to 0.54) 
are given in figure 20. Their areas of ap
plicability are shown on figure 10, page 49. 
No information is available for Area 7. Re
lations for portions of the main stems of 
certain large rivers are given in figure 17. 

Table ?.--Coordinates of composite 
frequency curves for North Carolina 

Recurrence Interval Ratio to M.A.F 
Partial 

Annual Duration Annual Summer Winter 
l.l 0.41 0.46 0.19 0.33 
1.2 .56 .57 .2b .40 
1.4 .eo .69 .35 .so 
1.7 1.13 .82 .46 .60 
2.0 1.45 • 91 .55 .68 
3.0 2.47 1.13 .81 .84 s.o 4.60 1.42 1.20 1.04 

10 9.50 1.96 1.84 1.29 
20 19.5 2.65 2.57 1.55 
30 29.5 3.13 3.04 1.69 
40 39.5 3.47 - -60 59.7 4.00 - -
The relations between mean annual flood and 

draina~e area allow the mean annual flood to 
be computed for any point on any stream in 
the State except for (1) streams on which 
flood flow is subject to substantial artifi
cial regulation, (2) streams having drainage 
areas greater or less than those for which 
the applicable curve is defined, and (3) 
streams in Area 7. 
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Figure 20.--Summary of re:ations of mean annual flood to drainage area for North Carolina 

Bow to Determine Flood 
Frequency at a Site 

To determine the flo)d of a given recur
rence interval at an ungaged site: 

1. Measure the drainage area above the 
site. 

2. Por this drainage area enter the 
applicable curve of relation between mean 
annual flood and drainage area and determine 
the mean annual flood at the site. The ap
flicable curve may be found in the section 
Relation of mean annual flood to drainage 

area". That section also includes methods 
for b8ndl1ng special problems such as main
stem river.~ and streams draining more than 
one hydrologic area. See text, pp. 48-55 , 
for application and exceptions to the use of 
each general curve. 

3. From the applicable composite flood
frequency curve determine the ratio to mean 
annual flood corresponding to the desired re
currence interval. 

4. Multiply the mean annual flo~d by 
the ratic obtained in step 3. The result is 
the desired flooJ discharge. The entire fre
quency curve at the specified site can be ob
tained by repetition of steps 3 and 4 for var
ioua recurrence intervals. 

It is recommended that the above method be 
followed to determine magnitude and frequency 
at gaged sites as well. The results based on 
a composite frequency curve and an average 
relation between mean annual flood and drain
age area should be more reliable than would 
be obtained from a frequency curve based on 
data for the individual site alone. 

Frequency of Flood Stages 

Flood magnitudes as hitherto des~ribed are 
in term3 of discharge. In many problems 
flood stages are of equal, or greater, inter
est and it may be desirable to express fre
quency ln terms of stage. The stages corres
ponding to given discharges at a gaging 
station can be obtained from the established 
stage-discharge relation. This relation for 
any station can be examined by plotting flood 
3tages against corresponding discharges as 
given in table 1. The stage-discharge rela
tion changes with time at some stations. Such 
changes during t he period of record may be 
indicated if the points do not all plot on a 
s~ooth curve. Other factors which would 
caU3e erratic plotting of points are changes 
in gage location and ch~nges in gage datum. 
Where changes have occurred, the relation de
fined by the most recent station records 
should be used. 

The possibility of change is large enough 
so that current information should always be 
used. No attempt has been made to furnish 
information on stage frequencies in this re
port, except that gage heights are shown for 
annual floods at the gaging stations. The 
necessary current data, whereby stage fre
quencies may be determined at any gaging
station site, are on file at the offices of 
the u. s. Geological Survey at Raleigh, Ashe
ville, or Statesville, N. C. 

The determination of the relation between 
stages and discharges at ungaged site~ re
quires specialized knowledge of the hydrau
lics of open channels and the methods may 
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var7 depending on the amount of fl~od infor
mation found available at the design site or 
nearby. Some help may be obtained from the 
Geological Survey for particular sites. 

TJPiCal Proble1115 Involving 
Flood Frequency 

Flood magnitude and frequency information 
furnished herein will be found usefUl in 
tour gener&l types of problema& 

1. Engineering design of bridges, flood
control works, or other hydraulic structures, 
generally involving design for floods of be
tween lu and 50-year recurrence intervals. 
For such a problem the composite frequency 
curve of annual floods should be used to de
termine the magnitude of a flood of the se
lected recurrence interval. For the design 
of such structures as dac3 whose failure may 
result in heavy damage or loss of life down-
3tream, special studies are generally made to 
compute the expectancies of very rare floods. 

2. The design of structures such as 
road fills which will not be seriously dam
aged by flooding and will be returned to use 
soon after the flood recedes may involve re
currence intervals of less than a year. In 
this problem a partial-duration-series 

frequency curve is required. Coordinates of 
the partial-duration-series curve converted 
from the composite annual frequency curve are 
shown in table 7, page 57. 

3. Planning seasonal operations at sites 
subject to flooding requires estimating the 
probabili~y of occurrence of floods of a given 
discharge (or stage) tor the particular aeason. 
Winter and summer composite frequency curves, 
when transferred to the site, provide the 
basis for estimating the probability of se
lected flood discharges. If the "annual" 
seasonal curve is used the probability is ob
tained that the selected discharge will be 
exceeded as a seasonal maximum during the 
season of that particular year. Use of the 
"partial-duration" seasonal curve provides 
the probability or th~ selected flood being 
equaled or exceeded at any time during any 
particular season. After the appropriate 
frequency curve of flood discharge ie eetab
lished at the site a stage-frequency curve 
may if desired be developed bJ the method 
described under "Frequency of flood stages." 

4. Evaluation of the risk of building 
highways, commerciAl structures, or residences, 
or of carrying on farming within a flood 
plain is a common problem. Either the annual
flood or the partial-duration-series frequency 
relations may be used for such evaluation. 

JWT . .41P . SI:C . lASH . , D. C.e&J'-' 
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