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FLOODS IN NORTH CAROLINA
MAGNITUDE AND FREQUENCY

By H. C. Riggs

e ABSTRACT

Recorded annual flood stages and discharges
at 144 gaging statipns are listed. Also in-
cluded are maximum known flood stages and
discharges, both at gaging stations and at
miscellaneous sites. Using the annual flood
discharges at gaging stations a regional
analysis of flood magnitudes and frequencies
in the State was made. Results of the anal-
ysis are (1) a composite annual flood fre-
quency curve for North Carolins, (2) two com-
posite segsonal flood-frequency curves for
the State, and (3) curves for transferring
the composite frequency curves to specific
sites on the basis of location and drainage
area. A summary shows the flood-frequency
relationships, the method of determin
flood frequency at a site, and the applica-
tion of flood=frequency information to typi-
cal problems.

INTRODUCTION
222000

Floods are most often studied because of
their potential for dameging the works of man
and the natural resources he depends on. Pro-
tection from flood damage cannot be provided
unleas reliable estimates of the magnitudes
of future floods are available. S8uch esti-
mates must necessarily be based on past flood
oxperience. For North Carolina this report
?rovidn (1) available basic data on floods,

2) definition of the .ngoogr-phio variations
in flood potential, (3) a simple method
of estinating flood magnitudes and frequen-
cles st gaged and ungaged sites in the State.

Scope

This report presents for the first time a
compilation of annual floods (the highest in-
stantaneous gage height and discharge during
the yoar) at each of 144 stream-gaging sta-
tions in North Carolina and sdjacent states,
These flood discharges have been computed
from the original records of stage and dis-
charge; in some cases this involved revision
of previously published figures on the basis
of more recent informmtion. In aeddition,
major floods that occurred prior to the be-
ginning of the record have been included
where stage and discharge were found avail-
able. These data provide the basis for de-
velopment of flood-frequency relations for
streams in the State.

A flood-frequency curve for a ?ging sta-
tion can be constructed by any of several
standard methods. Such a curve shows the
known flood experience at the site and allows
the estimation of future flood magnituder
corresponding to selected recurrence inter-
vals. However, the small sample of anmial
floods may not truly represent the long-term
frequency relation because of random vari-
ation and possibly because of time trends.
Bxperience has shown that a general frequen-
¢y curve applicable over a fairly wide region
may be obtained by combining the records of
many stations within that region. The come
posite flood-frequency curve avarages the
flood experience throughout the area, in ef-
fect improving the record over that for any
one station. Furthermore, it provides a fre-
quency curve applicable not only to gaged
sites but to ungaged sites as well. Any ef-
fect of time trends is included in the com-
posite curve; that effect can only be reduced
by using as long a record as possible.

Analyses of floods are made using discharge
in preference to stage. Discharge depends
upon storm types and dralnage-basin character-
istics, both of which are ordinarily subject
to 1little change over a period of years. The
relation of stage to flood magnitude changes
from place to place along the channel and
often changes with time at any given location.
Further, atage data at gaged sites cannot be
used to estimate flood magnitudes at ungaged
sites.

Individual discharge-frequency curves may
be combined after reducing tkheir ordinates to
a common (dimensionless) factor called "ratio
to mean annual flood." Obviously, individual
curves that differ markedly should not be
combined. A statistical test 1s used to de-
termine whether the variation of an indiviad-
ual curve from the group mean is greater than
might be attributed to chance ., -

The composite curve defines in shape and
slope the frequency relation throughout the
area, the ordinate being expressed in di-
mensionleas terms. In order to transfer the
composite curve to a specific asite, its posi-
tion with respect to that site must be estab-
lished; in other words, the ordinate must be
changed back to discharge. This is accomp-
1ished by establishing a definite value for
the mean annual flood gt the site. The mean
annual flood as determined at each individual
gaging station is a sample of the basic long-
term value, and subject to chance vgriation.
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In order to reduce that variation, areas of
similer flood behavior are defined by corre-
lating the data on mean annual floods and
drainage=-basin characteristics, and a mean
curve is drawn for each such area. Then the
mean annual flood for a specific site may be
obtained from the appropriate mean curve.
These curves permit mean anmial floods to be
determined for ungaged sites. Use of this
procedure even at gaged sites tends to give
more reliable values of mean annual floods
than would be obtained from individual sta-
tion records.

The composite frequency curve and the cur-
ves relating mean annual flood to basin char-
acteriatics allow computation of the flood
magnitude-frequency relation at any selected
site as needed for planning and design. Many
structures are designed to withstand a flood
having a recurrence interval of less than 50
years and it is below that recurrence inter-
val that frequency curves are most reliable.
The greater part of this report is given to
flood-frequency analysis and its application
to North Carolina streams. Emphasis 1is
placed on the development of relations that
are simple to apply and that yield reliable
results.

Although the procedure just described pro-
vides information most frequently needed,
problems arise in which other aspects of fre-
quency are involved. For instance, the fre-
quency of overtopping a fill on a secondary
road may be considered in the economics of a
crossing design. For such purpose a modifi-
cation of the above-described flood-frequency
method 1s presented. Likewise, construction
plans may be based on the probable frequency
of floods at the time oY year in which the
work is to be accomplished. Such seasonal
information is provided by composite frequen-
cy curves of annusl summer floods and annual
winter floods. Resulta of the various analy-
ses and instructions for use are summarized at
the end of the report.

Personnel and Acknowledgments

This report was prepared in the Raleigh
district office of the Water Resources Divi-
sion of the U. S. Geological Survey as part
of a cooperative program with the North Caro-

lina State Highway and Public Works Commis-
sion. The Water Resourcea Division of the
Geological Survey is under the direction of
C. G. Paulsen, Chief Hydraulic Engineor, with
J. V. B. Woells, Chief of the Surface Water
Branch. Surface-water work in North Cerolina
is directed by E. B. Rice, District Engineer.
The North Cerolina State Highway and Public
Works Commission is represented by W. H.
Rogers, Jr., State Highway ineer, T. B.
Gunter, Jr., State Bridge Engineer, and W. 8.
Winslow, Hydrographic Engineer.

The basic data on floods were collected
principally by the Geological Survey in co-
operation with various state, federal, and
other public agencies. Flood records in this
report include data furnished by Geological
Survey offices in Virginia, South Carolina,
Georgia, and Tennessee and by the following
federal agencies: Weather Bureau, Corps of
Enginsers, and Tennessee Valley Authority.
Analysis of the data follows general proced-
ures developed by the Geological Survey.

PHYSICAL CHARACTERISTICS OF THE STATE

North Carolina is situated on the eastern
slope of the Appalachian Mountains and ex-
tends from the highest mountains in eastern
United States to the Atlantic Ocean. The
State comprises three distinct physicgraphic
regions, the Mountain Region, the Piedmont
Plateau, and the Coastal Plain. These
regions are shown in figure 1. The Mountain
Region may be considered a high plateau
bounded and crossed by mountain ranges. The
transition from the Mountain Region to the
Piedmont Plateau is very sharp, there being
a drop of as much as 1,500 feet within a
few miles. The Piedmont Plateau is a region
of gently rolling topography ranging in alt-
itude from about 1,000 feet in the northe
western section to approximaetely 300 feet in
the southeast. The boundary between the
Pledmont and Coastal Plain, commonly called
the fall 1line, is actually a zone 30 to 40
miles wide through which the topography
slopes from an average of about 450 feet
above sea level at the eastern edge of the
Pledmont to an average of about 250 feet at
the western edge of the Coastal Plain, The
Coastal Plain may be further divided into an
inner portion that is slightly rolling and
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well drained and a tidal portion consisting
of flat swampy land. A portion of the inner
Coastal Plain in Moore and adjacent counties
i1s locally known as the Sandhills.

The geology of North Carolina is complex.
Regions of similar geologic conditions do not
produce similar flood activity except insofar
as they correaspond with regions of similar
topography and soll types.

North Carolina has an average climate typ-
ical of the warm temperate zone. The climate
of the Coastal Plain is affected by the mod-
erating influence of the ocean and by its lo-
cation in the path of northeastward storms.

In contrast, the Mountain Region has experi-
enced the lowest temperatures and the great-
est extremes of precipitation. Figure 2
shows mean annual precipitation for the State.
Mean monthly rainfall is a minimum in autumn,
increases progressively through winter and
spring, and reaches a maximum in summer. A
typical monthly rainfall distribution is shown
in figure 3. The intensity of rainfall 1is
usually greatest in summer. Snow is not un-
common except along the coast but even in the
mountains snow rarely contributes to produc-
tionof a large flood.

The larger North Carolina streams originate
in the Pledmont or in the Mountain Region.
Those east of tne mountains flow from the
Pledmont through the Coastal Plain to the At-
lantic Ocean. The Roanoke, Tar, Neuse, and
Cape Fear Rivers have their mouths in Korth
Carolina. The Yadkin-Pee Dee, Catawba, and
Broad Rivers flow southward into South Caro=-
lina. Streams draining the Mountain Region
west of the Blue Ridge flow into Tennessee
River wita the exception of those draining a
small area comprising principally Ashe and
Alleghany Counties which 1s in the New-Kana-
wha River Basin. Both Tennessee ard Kanawha
Rivers are tributary to Ohio River.

GAGING-STATION RECORDS

Stream flow data in North Carolina are a-
vallable in records of the Geological Survey
since 1888,

Annual flood ped¢ks are published in many of
the Water-Supply Pspers of the Geological
Survey but a compllation of annual floods for
North Carolina stresms has never been made
previously. This raport contains listings of
snnual floods for sll stations used in the
flood-fri uency analysis. Preparation of
this compilation began with a review of orig-
inal 8palysés of gaging-station data. This
review wa8 followed by (1) computation of
certain annual flood discharges which were

Jun Jul Aug Sep Oct Nov Dec
Pigure 3.--Mean monthly precipitation, in inches, at Raleigh, N. C.

not previously determined, (2) revision of
some published annual flood discharges, (3)
search for flood data recorded by other
sources, and (4) the compilation. Revised
flood stages and discharges are not labelled
as such in this report. If those given in
this report differ considerably from figures
previously published in Water-Supply Papers
the appropriate changes will be noted as re-
visions in subsequent Water-Supply Papers.

The bar graph of figure 4 (p.5 ) shows the
identifying number, the gaging=-station name,
the drainege area, and the period of years
for which annual floods are available for
each of the gaging stations used in this
study. Many gaging stations other than those
listed have been or are being operated in
North Carolina; they were not used in this
study because of the short length of avail~-
able records or because of substantial arti-
ficial regulation of flood flows.

Table 1 (p. 10 ) shows (for the gaging sta-
tions listed in figure 4) the gage heights
and discharges of all known annual floods and
of known historic floods. The record for
each gaging station is identified by number
and name. Approximate locations of these
gaging stations are shown and identified by
number on the map of figure 6 (p. 9 ). Gag-
ing-station descriptions are not included in
this report but may be found in applicable
Water-Supply Papers,

MAXINMUM FLOODS KNOWN

Maximum known flood stages and discharges.
of North Carolina streams are given in table
2 (p. 37 ). Most of these maximums were se=-
lected from table 1 but are repeated in table
2 for convenience. The order of listing is
the same as that used in figure 4. Dischar-
ges are given in cubic feet per second and
also in cubic feet per second per square
mile. Some of the maximum discharges listed
differ from those previocusly published in
Water-Supply Papers. Where these differences
are substantial and refer to the same flood,
appropriate revisions will be published in
subsequent Water-3upply Papers.

The maximum discharges in cubic feet per
second per square mile are plotted against
drainage area in figure 6 (p. 42 ).



GAGING-STATION RECORDS

Drainage Period of record of maximum annual ponk1
area
Gaging Station (Square g § § a § § - §
miles) I X - - - - pr -
CHOWAN RIVER BASIN
1. Blackwater River near Pranklin, Va. 613
2. Meherrin River near Lawrenceville, 553
Va.
3. Fontaine Creek near Emporia, Va. 96
ROANOKE RIVER BASIN
4. Roanoke River at Roanoke, Va. 388 .
5. Dan River near Prancisco, N. C. 124
6. North Mayo River near Spencer, Va. 108
7. Mayo River near Price, N. C. 260
8. Dan River near Wentworth, N. C. 1050
9. Smith River at Martinsville, Va. 374
10. Smith River at Spray, N. C. 538 —
1l. Sandy 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. Hyco River near Omega, Va. 338
16. Roanoke River at Roanoke Rapids,N.C{ 8410 .
17. Roanoke River near Scotland Neck, 8700 _—
N. C. .
TAR RIVER BASIN
18, Tar River near Tar River, N. C. 161
19, Tar River near Nashville, N. C. 701
20. Pishing Creek near Enfield, N. C. 521
21, Tar River at Tarboro, N. C. 2140
NEUSE RIVER BASIN
22, Eno River at Hillsboro, N. C. 66.5
23. Flat River at Bahama, N. C. 150
24, Dial Creek near Bghama, N. C. 4.9
25. Rocky Creek near Bahama, N. C. 2.7
26. Neuse River near Northside, N. C. 526
27. Neuse River near Clayton, N. C. 1140
28. Middle Creek near Clayton, K. C. 80,7
29, Little River near Princeton, N. C. 229
30. Neuse River near Goldsboro, N. C. 2390
31, Neuse River at Kinston, N. C. 2690
32. Contentnea Creek near Wilson, N. C. 236 a
33. Contentnea Creek at Hookerton, N. C. 789 i1
CAPE FEAR RIVER BASIN
34. Hew River near Benaja, N. C. 168 R
35. Horsepen Creek at Battle Ground,N.C. 15.9 i |
56. Reedy Fork near Gibsonville, N. C. 133 -
37. South Buffalo Creek near Greens- 32.8
boro, N. C.
38, Nerth Buffalo Creek near Greens- 36.4
boro, N. C.
39, Haw River at Haw River, N. C. 599
40, Haw River near Pittsboro, N. C. 1310
41. Morgan Creek near Chapel Hill, N. C. 27
42. West Fork Deep River near High | 32.1

Point, N. C.

Pigure 4 - Period of record of maximum annual peaks at gaging stations

A
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Drainage |Period of record of maximum annual peak4
(;"‘ T 9 8 0 0 w ) )
Oaging Station guaTe =4 o 44 = v
sing ailes)E 3 3 8§ & A B B
CAPE FRAR RIVER BASIN--Con.
43. Bast Fork Deep River near High 14.2
Point, N. C.
44. Deep River near Randleman, N. C. 124
45. Muddy Creek near Archdale, N. C. 16.2 !
46. Deep River at Ramseur, N. C. 346 a2
47. Bear Creex at Robbins, N. C. 134
48, Deep River at Moncure, N. C. 1410 a
49. Cape Fear River at Lillington, N.C. 3440
50. Little River at Manchester, N. C. 348
51. Little River at Linden, N. C. 460
52. Cape Pear River at Fayetteville, 4370
N. C.
53. Rockfish Creek near Hope Mills,N.C. 284
54. N. E. Cape Fear River near 600
Chinquapin, N. C.
WACCAMAW RIVER BASIN
55. Waccamaw River at Freeland, N. C, 626 - .
YADKIN-PEE DEE RIVER BASIN
56, Yadkin River at Patterson, N. C. 28.8
57. Reddies River at North Wilkesboro, 93.9
N. C.
56, Yadkin River at Wilkesboro, N. C. 493
59, Fisher River near Dobson, N. C. 109
60, Fisher River near Copeland, N. C. 121
61, Porbush Creek near Yadkinville, 21.7
N. C.
62. Yadkin River at Yadkin College, 2280
N. C.
63. Rocky River at Turnersburg, N. C. 85.5
64. South Yadkin River near 313
Mocksville, N. C.
65. Third Creek at Cleveland, K. C. B87.4
66. Yadkin River near Salisbury, N. C. 3400 —‘H
67. Abbotts Creek at Lexington,'l. C. 174 e m—
68, Yadkin River at High Rock, N. C. 3980 . ——
69. Uwharrie River near Trinity, N. C. 11.3 ?
70. Uwharrie River near Eldorado, N. C. 347
71. Rozky River near Norwood, N. C. 1370 -
72. Little Brown Creek near Polkton, 13.5
N. C.
73. Brown Creek near Polkton, N. C, 11 A
75. Pee Dee River at Cheraw , S. C. 7360 |
76. Juniper Creek near Cheraw, S. C. 64
77. Drowning Creek near Hoffmen, N. C. 178
78. Lumber River at Boardman, N. C. 1220
79. Little Pee Dee River near Dillon, 524
8. C.
SANTEE RIVER BASIN
80. Catawba River near Marion, N. C. 171
8l. Linville River at Branch, N. C. 65
82, Henry Fork near Henry River, N. C. 80
83. South Fork Catawba River at 630
Lowell, N. C.

Figure 4 - Period of record of maximum annual peaks at gaging stations--Continued
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}oriod of record of maximum annual poaks
Drainage ¥
area W w 0 ") 0 0
Sagiug Seakion Guares & 8 § & 8§ 8 % B
miles) ~ - - - - ~ - - ~
SANTEE RIVER BASIN--Con.
B84. Little Sugar Creek near Charlotte, 41.4
.. c.
86, 3econd Broad River at Cliffside, 211
u. c.
87. Broad River near Boiling Springs, 864
N. C.
88, Pirst Broad River near Lawndale, 198
'. c.
89. North Pacolet River at Fingerville, 116
S. C.
NEW RIVER BASIN
91. South Fork New River near Jefferson 207
N. C.
93. New River near Galax, Va, 1131
94, North Fork New River at Crumpler, 277 s o] semp
l' CO o
FRENCH BROAD RIVER BASIN
96. French Broad River at Rosman, N. C. 67.9 .
97. PFrench Broad River at Calvert,N, C, 103
98, Catheys Creek near Brevard, N. C. 11.7 1
100, Davidson River near Brevard, N. C. 40.4
101, Little River near Penrose, N. C. 41 .4 2
102. Crab Creek near Penrose, N. C. 10.9
103. Prencg Broad River at Blantyre, 296 =
N. - =
104. Boylston Creek near Horseshoe, N.C. 14.8
105. South Fork Mills River at The 9.99L
Pink Beds, N. C.
108, Mills River near Mills River, N. C. 66.7
109, Clear Creek near Hendersonville, 42.2 s |mmmm
nl c.
110. Mud Creek at Naples, N, C.”/ 109
111. Cane Creek at Fletcher, N. C. 63.1 a -
112, Fr;nch Broad River at Bent Creek, 676
- c.
113. Hominy Creek at Candler, N. C. 79.8
114, North Fork Swannanoa River near 23.8
Black Mountain, N. C.
115, Swannanoa River at Swannanoa, N. C. 62.1 - _—
116. Beetree Creek near Swannanoa, N. C. 5.46
117. Swannanoa River at Biltmore, N. C. 130
118, French Broad River at Asheville, 945 -
n. c.
119, Sandymush Creek near Alexander, 79.5
“. c.
120, Ivy River near Marshall, N. C, 158
121. Prench Broad River at Marshall, 1332 .
N. C.
122, Bilg' Laurel Creek near Stackhouse, 126
. C.
123. French Broad River at Hot Springs, 1567 +
« Co

Figure 4 - Perlod of record of maximum annual peaks at gaging stations--Continu:d
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korlod of record of maximum snnual pesks

Drainage | 1
Station area n n wn Te] n w 0w
Gaging Sta (quare & 8 2 8 & & & &
les)~ A - - - - - - -
PIGEBON RIVER BASIN
124. Pigeon River at Canton, N, C, 133 p-
126. Jonntgm Creek near Cove Creek, 65.3
N. C.
127. Pigeon River near Hepco, N. C. 350 L a
128, Cataloochee Creek near 49.2
Cataloochee, N. C.
NOLICHUCKY RIVER BASIN
129, North Toe River at Altapass, N.C. 104
130. South Toe River at Newdale, N. C. 60.8
131. Cane River near Sioux, N. C. 157
132. Nolichucky River at Poplar, N. C. 608 ' R
WATAUGA RIVER BASIN
133. Watauga River near Sugar Grove, 90.8 —»
n. c.
135. Elk River near Blk Park, N. C. 42.0
LITTLE TENNESSEE RIVER BASIN
136. Little Tennessee River near 140 a
Prentiss, N. G.
137. Cullasaja River at Highlends,N. C. 14.9
138. Cullasaja River at Cullasaja, N.C. 86.5
140. Little Tennessee River at Iotla, 323 a
N. c.
142. Nantahala River near Rainbow 51.9
Springs, N. C.
143. Nantahala River at Almond, N. C. 174 -
144. Little Tennessee River at 664
Judson, N. C.
145. Tuckasegee River at Tuckasegee, 143 | -
147. Scott Creek above Sylva, N. C. 50.7
148, Tuckasegee River at Dillsboro, 347
149. Oconoluftee River at Cherokee, 131
N. C.
151. Tuckasegee River at Brysoa City, 655
“. c.
152 Nolaend Creek near Bryson City, 13.8 i
n. c.
153. Hazel Creek at Proctor, N. C. 44.4 '
154. Little Tennessee River at 1571 m_—
Fontana Dam, X, C.
155. Snowbird Creek near Robbinsville, 42.0 r -
. C.
HIWASSEE' RIVER BASIN
157. Hlwgssee River at Presley, Ga. 45,5
158, Shooting Creek near Hayesville, 37.6 ——2
N. C.
159. Hiwassee River below Hayesville, 262 A
N. C.
160. Hiwassee River at Murphy, N. C. 421
161. Valley River at Tomtla, N. C. 104
162. Nottely River near Blairsville,Ga. 74.8
164. Nottely River near Ranger, N. C. 272

Figure 4 - Period of record of maximum annual peaks at gaging stations--Continued



Figure 5.--Map showing locations of gaging stations pertinent to this report
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Tatle 1 = Annual flood stages and discharges at gaging atations

PLOODS IN NRORTH CAROLINA

Gage Gage Gage
Water height | Discharge Water | height Discharge Water | height Discharge
year (feet) (cfs) year (feet) (cfs) yoar | (feet) (cfs)
l. Blackwater River near Franklin, Va,
1945 13.4 5,360 1948 10.9 3,180 1951 8.1 1,350
1946 11.1 3,340 1949 11.5 3,660 1952 12.2 4,190
1047 8.2 1,280 1950 9.9 2,480
2. Meherrin River near Lawrenceville, Vs.
1929 22.1 6,990 1937 30.9 17,300 1946 18,7 6,190
1930 22,7 7,270 1938 28,7 14,500 1947 19.1 5,280
1939 21.0 6,480 1948 | 22.4 7,660
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 170 4,450
1934 19.6 5,880 1942 15.6 3,970 1951 | 15.1 3,800
1935 24.2 9,420 1943 18.4 4,970 1652 21.4 6,800
1044 18.2 4,890
1936 25.8 11,200 1945 26.4 11,800
3. Pontaine Creek near Emporia, Va,
1945 10.6 3,500 1948 7.3 1,660 1951 4.6 520
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. Roanokxe River at Roanoke, Va.
1878 16.0 20,300 1914 3.9 2,780 1933 13.1 13,900
1915 10.0 11,000 1934 8.3 6,570
1896 5.0 4,260 1935 | 11.7 11,400
1e97 11.2 12,600 1616 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 5.6 5,060 1919 8.4 6,700 1938 | :C.8 10,000
1920 6.2 4,270 1939 9.7 8.480
1901 15.0 19,000 1940 18,2 28,000
1902 13.2 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 1623 T.4 5,510 1942 7.4 5,740
1905 12.8 14,800 1924 10.5 9,600 1943 7.5 5,870
1925 3.00 1,300 1544 6.6 4,750
1906 5.2 4,520 1945 13.7 15,100
1907 - 10,000 1926 4,1 2,240
1908 10.6 11,800 1927 10.0 8,900 1946 7.3 5,400
1909 . 8.0 9,66C 1928 18.1 26,100 1947 7.8 5,960
1910 8.8 9,380 1929 7.1 5,180 1948 12.C 11,900
1930 11.5 11,100 1949 13.7 15,100
1911 4,1 3,040 1950 8.6 6,960
1912 8.5 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 Francisco, N. C.
1916 . - 1934 5.€ 3,190 1944 4.0 1,530
1935 6.0 3,640 1945 5.5 2,950
1925 10.0 8,350
1926 5.0 2,500 1836 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 8.0 5,800 1940 9.4 7,630 1950 4.5 19960
1931 5.] 2,820 1941 5.1 2,550 1951 5.6 3,050
1932 4.6 2,300 1942 8.6 6,590 1952 6.0 3,470
1933 7.5 5,520 1943 5.0 2,400



GAGING~-STATION RECORDS

Table 1 = Annual flood stages and discharges at gaging stations--Continued
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Gage Gage Gage
Water | height Discharge || Water height | Discharge || Water height | Dischgrge
year | (feet) (cfs) year (feet) (cfs) year (feet) {ofs)
6. North Mayo Rivor near Spencer, Va.
1929 5.8 1,660 1037 7.0 3,060 1945 10.4 7,280
1930 9.0 4,600 1038 14.3 14,300 1946 5.4 1,850
1939 7.8 3,820 1947 4.0 1,480
1931 6.2 1,980 1640 10,1 6,800 1948 15.8 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 1,450 1942 8.8 4,980
1935 5.3 1,300 1943 6.5 2,660 1951 5.2 1,680
1936 77 3,300 1944 6.4 2,580 1952 6.0 2,270
7. Mayo River near Price, N. C.
1930 10.2 15,900 1937 7.3 8,020 1945 10.6 17,000
1938 14,0 30,000 1946 5.5 3,900
1931 5.4 3,960 1939 8.9 12,300 1047 5.1 3,190
1932 7.0 7,300 1940 11,0 19,700 1948 11.6 20,800
1933 10.0 15,600 1949 6.3 £,270
1934 5.4 5,550 1941 5.2 3,720 1950 4,5 2,460
1935 5.3 3,880 1942 8.2 10,400
1943 77 8,370 1951 5.8 4,350
1936 8,5 11,200 1944 6.8 6,310 1952 6.8 6,310
8. Dan River near Wentworth, N. C.
1908 34,9 - 1943 19.8 18,100 1949 18.9 16,000
1944 16.7 13,200 1950 15.0 10,600
1937 29.8 - 1945 27.8 56,800
1951 16.4 12,200
1940 26.9 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 Martinsville, Va.
1930 12,3 15,200 1937 11.6 13,600 1945 15.3 21,600
. 1938 21.5 39,000 1946 9.3 9,510
1931 7.7 6,620 1939 16.8 25,400 1947 7.8 7,080
1932 6.6 5,660 1940 19.5 34,200 1948 12.0 14,400
1933 17.5 27,200 1949 12,7 15,800
1934 8.7 8,520 1941 10.1 10,900 1950 14,5 19,700
1935 8.4 8,040 1942 11.4 14,200
1943 12.5 16,600 1951 11.0 12,500
1936 11.8 14,000 1944 8.0 7,600 1952 . 6,440
10. Smith River at Spray, N. C.
1938 - 33,000 1943 11.8 15,700 1948 13.2 20,400
1939 - 19,000 1944 9.6 10,200 1949 11.5 15,100
1940 19.3 45,600 1945 15.3 28,200 1950 13. 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 7,870
11. Sandy 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 3,000
1933 9.3 4,500 1940 17.4 23,000 1946 5.0 2,100
1934 11.6 7,140 1947 5.8 3,110
1935 9.8 4,980 1941 5.4 1,650 1948 5.8 3,180
1942 7.1 2,780 1949 5.2 2,330
1936 11.0 6,330 1943 5.3 2,400 1950 6.1 3,400
1937 9.2 4,410 1944 10.5 11,800 1951 6.2 3,630
1952 5.3 2,270
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Table 1 = Annmual flood stages and discharges at gaging stations--Continued

Gage Oage Gage
Water height | Discharge Water | height Discharge || Water height Discharge
year (feet) (cfs) yoar (feet) (cfs) year (feet) (cfs)
12, Dan River at Danville, Va.
1935 12,3 28,100 1941 9.6 19,300 1947 13.0 30,700
1936 17.3 52,400 1042 11.4 2€£,600 1948 14,0 34,400
1937 13.4 31,800 1943 11.7 26,300 1949 10.9 23,500
1938 18.3 54,100 1044 13.1 31,400 1950 2.7 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 Boston, Va.
1901 24,5 51,000 1930 27.0 40,000 1942 23.9 25,700
1902 25.5 5E,000 1943 24.3 26,900
1903 23.5 45,000 1931 20.5 20,400 1944 24,0 26,000
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 4€,600
1927 20.5 20,400 1939 24,5 27,500 1951 22.6 22,400
1928 26.2 34,700 1940 31.8 81,000 1852 24,1 26,300
1929 22,8 25,000 1941 20,9 19,400
14, Banister River 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 6,100
1931 14.2 3,530 1949 20,7 7,530
1932 21.9 8,310 1941 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. Hyco River near Omega, Va.
1934 27.5 11,000 1940 25.6 9,280 1946 17.1 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
1938 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, N. C. (at 0ld 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 9.1 51,200 1941 12.5 42,500
1914 8.9 49,000 1928 13.2 107,000 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 26.9 127,000
1916 11,0 74,700 1945 26.7 121,000
1917 11.8 £5,900 1931 12,8 41,900
1918 11,2 77,500 1932 17.5 75,400 1946 15.4 62,900
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 18.9 69,300
1921 10.2 84,300 1950 35.9 54,900
1922 10.8 72,100 1936 24,7 110,000 1951 10.3 28,800
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Table 1 - Anmual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water height | Discharge Water | height Discharge || Water height Discharge
yoar (feet) (cfs) year (foot) {cfs) yoar (feot) (cfs)
17. Roanoke River near Scotland Neck, N. C. (at Neal 1897-1903)
" ! 1919 34.9 87,000 1944 35.7 96,300
ikl B " 1945 37.0 | 119,000
1897 28.0 60,000 1924 32.9 60,000
1898 23.9 37,000 1946 30.5 38,800
1899 30.0 74,000 1936 35.1 90,000 1947 30.8 37,800
1900 26.0 47,000 1948 33.9 61,900
19801 30.3 77,000 1940 41.9 260,000 1949 33.3 55,400
1902 29,8 73,000 1941 29.3 32,200 1950 31.4 40,500
1903 30.4 78,00C 1942 29.8 35,700
1943 31.5 39,900 1951 28.4 -
1912 36.8 120,000
18. Tar River near Tar River, N. C.
1940 11.9 5,550 1944 14.3 8,050 1948 2 6,840
1041 10.6 4,380 1945 16.5 10,600 1949 0 5,640
1942 8.0 2,370 1946 10.8 4,560 1950 3 3,500
1943 9.2 3,220 1947 - - 1851 2 1,940
1952 o4 7,060
19. Tur River near Nashville, N. C.
1929 14,7 8,9604'r 1937 15.8 9,560 1945 20.2 16,500
1930 17.0 11,100 1938 15.5 9,200 1946 12,3 5,970
1939 16.0 9,800 1947 9.2 3,490
1931 11.2 4,850 1940 17 .4 11,700 1948 15.2 8,520
1932 13.5 7,240 1949 12.8 6,420
1933 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, Fishing Creek near Enfield, N. C.
1915 13.1 2,940 1927 12,2 2,480 1940 17.7 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
1917 14.4 4,810 1930 16.2 8,480 1943 13.4 3,270
1918 16.0 8,130 1944 13.7 3,680
1919 19.6 20,300 1931 15.56 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 2,570 1934 14,6 4,430 1947 10.7 1,900
1922 - 15.6 7,200 1935 17.7 12,600 1948 15.6 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 17 .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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FLOODS IN NORTH CAROLINA

Table 1 - Annual flood stages and discharges at gaging stations..Continued

Gage Gage Gage
Water height | Discharge || Water height Discharge Water| height | Discharge
year (feet) (cfs) year (feet) (cfs) yoar (feet) (cfs)
2). Tar River at Tarboro, N. C.
1897 21.2 14,600 1919 34,0 52,800 1936 25.5 20,200
1898 15.2 8,680 1920 19.1 10,900 1937 26.2 21,500
1899 26.5 22,400 1938 21.3 13,500
1900 19.5 13,000 1921 17.7 9,030 1939 27.0 23,000
1922 26.4 21,400 1949 31.8 37,200
1906 23.5 16,600 1923 22,8 15,500
1907 21.2 13,400 1924 20.7 12,700 1941 16.7 8,460
1908 29.4 27,300 19256 33.5 39,800 1942 14,8 7,310
1909 19,7 11,500 1943 1920 10,800
1910 27.3 23,100 1926 19.2 11,000 1944 21.6 13,800
1927 17.8 9,570 1945 28.0 24,600
1911 17 .4 9,210 1928 30,2 29,200
1912 17.7 9,48C 1929 25.5 19,800 1946 21.0 13,200
1913 21.2 13,400 1930 27.8 24,000 1947 14.1 6,570
1914 19.2 11,000 1948 25.3 19,800
1915 19.1 10,900 1931 17.7 9,480 1949 22.5 15,300
1932 20.2 12,100 1950 14.3 6,990
1916 16.9 8,770 1933 16.0 8,050
1917 23.3 16,200 1934 22.1 15,900 1951 13.4 6,260
19818 21.0 13,100 1935 27.4 23,500 1952 24,2 17,600
22. Eno River at Hillsboro, N. C.
1928 16.0 3,880 1937 13.4 2,500 1946 16.4 4,280
1938 - 6,750 1947 10.8 1,610
1930 18.0 6,750 1939 16.9 4,910 1948 12.6 2,110
1931 16.3 3,880 1940 11.4 1,830 1949 14,9 3,060
1932 15.6 3,530 1950 10.3 1,500
1933 11.1 1,690 1941 12.4 2,180
1934 13.0 2,240 1942 11.3 1,800 1951 10.6 1,570
1935 14.9 3,260 1943 10.8 1,650 1952 16.0 3,980
1944 17.3 5,530
1936 16.0 3,670 1945 20.0 11,000
23. Flat River at Bahama, N. C.
1926 6.7 3,610 1935 8.5 6,880 1944 9.0 7,970
1927 7.3 4,580 1945 11.9 16,100
1928 8.0 5,860 1936 93 8,670
1929 8,7 7,300 1937 9.6 9,420 1946 7.9 5,670
1830 10.8 12,500 1938 - 16,000 1947 6.4 3,050
1939 9.5 9,170 1948 8.4 6,820
1831 8.5 6,880 1940 9.7 9,670 1949 8.6 7,250
1932 8.6 7,090 1950 6.4 3,200
1933 7.4 4,750 1941 7.6 5,110
1934 11.1 13,600 1942 7.2 4,410 1951 6.2 3,580
1943 8.3 6,460 1952 9.8 10,500
24. Dial Creek near Bahama, N. C.
1926 4,5 550 1935 4.5 550 1944 4.1 368
1927 3.2 134 1945 5.0 818
1928 5.6 1,330 1936 4.8 682
1929 4.4 500 1937 4,1 346 1946 3e6 214
1930 5.3 1,090 1938 5.3 1,050 1947 3.8 256
1939 4.4 475 1948 4,1 356
1931 4.0 321 1940 7.6 3,000 1949 3.8 244
1932 4.0 307 1950 4,0 328
1933 3.3 142 1941 35 174
1934 4,1 360 1942 3.4 162 1951 3.0 98
1943 3.5 164 1952 4.8 728
25. Rocky Creek near Bahama, N. C.
1926 4.0 155 1928 5.1 340 1930 4,3 195
1927 3.6 107 1929 5.0 320 1931 4.5 225
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Table 1 - Anmual flood stages and discharges at gaging stations--Continued
Gage Gege Gage
Water height Discharge|| Water | height | Discharge Water | height Discharge
year (feet) (cfs) year (feet) (cfs) yoar | (feet) (cfe)
26, Neuse River near Northside, N. C.
1928 24.4 14,300 1936 23.8 14,400 1945 31.0 36,600
1929 23.5 12,600 1937 21.9 10,600
1930 28.6 26,600 1938 26.8 22,100 1646 21.8 10,200
1939 24,1 15,200 1947 18,8 6,040
1931 18.0 5,680 1940 17.3 4,500 1948 22,8 12,200
1932 21,7 9,300 1949 22.1 9,340
1933 16.8 4,470 1941 19,0 6,180 1950 18,7 5,200
1934 23.6 12,600 1942 16.5 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
27. Neuse River near Clayton, N. C.
1928 17.5 16,000 1936 15.4 12,6800 1945 22.1 22,900
1929 16.2 13,800 1937 13.2 9,920
1930 21.6 22,000 1938 -15.0 12,000 1946 12,2 8,950
1939 15.2 12,300 1947 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 9,150
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 17,000 1943 11.4 8,250 1951 7.8 4,680
1944 12.2 9,120 1952 15.7 12,900
28. Middle Creek near Clayton, N. C.
1940 6.5 §77 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 1947 7.7 850 1951 5.0 360
1952 12,3 4,100
29. Little River near Princeton, N. C.
1919 14.6 8,600 1936 11.7 3,340 1945 12,1 3,600
1937 12,2 3,680
1924 14,9 9,500 1938 11.6 3,270 1946 9.2 1,880
1939 11.2 3,010 1947 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 4,470 1944 10.8 2,640 “ 1952 12.4 4,110
30. Neuse River near Goldsboro, K. Ce.
1930 25.3 38,600 1838 19,7 11,400 1946 19,2 10,600
1931 17.5 11,400 1939 21,9 15,500 1947 16.7 8,490
1932 17.2 10,900 1940 19.2 11,400 1948 24,5 20,300
1933 16.3 9,660 1941 17.8 9,560 II 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 17,300
1937 24,1 22,000 1945 26,7 30,700
31l. Neuse River at Kinston, N. C.
1919 25.0 39,000 1934 14,7 9,320 1944 17.8 13,600
1935 19.2 18,500 1945 22.4 25,900
1925 24.7 36,000 1936 20,9 24,400 1946 16.8 11,500
1937 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 17,200 1949 17.8 13,600
1930 22,8 28,000 1940 16.1 10,900 1950 14,2 7,620
1931 16.0 11,600 1941 15,8 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 17.7 13,400
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Teble 1 - Annual flood stages and discharges at gaging stations--Continued
Gage Gege Gage
Water | height Discharge || Water height Discharge || Water | height Discharge
yoar (feet) (cfs) year (feet) (cfs) year (feet) (ers)
32. Contentnea Creek near Wilson, N. C.
1938 10.4 2,790 1946 7.4 1,750
1931 8.0 2,140 1939 12,2 3,510 1947 5.5 1,150
1932 5.0 1,020 1940 13.8 4,830 1948 12.4 4,070
1933 6.1 1,400 1941 6.4 1,340 1949 T7e3 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 3.8 705
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 1946 13.3 3,630
1929 14,8 4,870 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 1l.1 2,100 1950 - 1,600
1932 10.2 1,720 1941 14,0 4,340
1933 12.2 2,620 1942 11.0 2,040 1951 8.3 1,030
1934 11.9 2,470 1943 15.5 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 Tel 1,410
1929 9.3 2,160 1938 11.8 3,570 1947 19.2 12,300
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 1950 11.3 3,190
1932 7.9 1,710 1941 7.6 1,570
1933 B.4 1,870 1942 7.4 1,510 1951 6.6 1,260
1934 7.7 1,640 1943 7.5 1,540 1952 8.0 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 7590 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.l 1,240
1935 6.0 520 1943 6.6 612 1951 5.8 282
1936 7.1 980 1944 6.4 568 1952 73 1,200
36. Reedy Fork near Gibsonville, N. C.
1916 17.9 8,640 1936 13.3 4,390 19456 16.6 7,340
1937 10.1 2,640 1946 8.7 2,160
1929 10.1 2,640 1938 4,8 042 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 2,870
1935 6.2 1,340 1944 10.6 3,000
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Table 1 - Annual flood stages and discharges at gaging stations--Continued
Gage Gege Gage
Water | height Discharge Water | height Discharge || Water | height Discharge
year | (feet) (cfs) year (feot) (cfs) year (feot) (cfe)
37. South Buffalo Creek near Greensboro, N. C.
1929 8.7 2,680 1937 7.4 1,170 1945 9.5 3,780
1930 8.4 2,230 1938 - - 1946 8.3 2,110
1939 T.4 1,180 1947 10.6 8,000
1931 T.4 1,120 1940 7.3 1,060 1948 6.7 590
1932 8.0 1,700 1949 11.5 10,000
1033 8.2 2,110 1941 7.1 688 1950 7.8 1,100
1934 T.4 959 1942 6.8 622
1035 7.5 1,200 1943 8.7 2,610 1951 8.2 1 670
1936 8.2 1,990 1944 8.2 1,990 1952 8.4 130
38. North Buffalo Creek near Greensboro, N. C.
1929 10.9 1,620 1937 6.8 227 1945 14.4 4,640
1930 9.6 1,320 1938 6.7 212 1946 11.3 2,120
1939 10,1 1,420 1947 16,0 6,000
1931 6.4 1] 1940 8.9 1,200 1948 9.2 1,290
1932 9.8 1,360 1949 13.7 4,080
1933 11.0 1,650 1941 12.2 2,400 1950 10.2 1,600
1044 7.9 1,080 1942 8.5 1,150
1935 9.9 1,380 1943 14.2 4,470 1951 9.2 1,290
1936 11.4 2,100 1944 10.9 1,940 1952 11.5 2,370
39. Haw River at Haw River, N. 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 14.5 6,800 1941 18.6 10,800 1950 19.1 10,500
1934 23.0 15,800 1942 21,1 13,500
1935 17.5 9,820 1943 17.5 8,850 1951 16.3 7,770
19386 21.9 14,400 1944 22.3 13,300 1952 22,8 15,200
40, Haw River near Pittsboro, N. 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 17.8 28,900 1948 15.3 20,500
1940 14.7 18,900 1949 17 .7 28,600
1931 13.4 16,000 1950 16.3 23,700
1932 18.0 29,700 1941 15.5 21,100
1933 13.0 15,100 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 Hill, N, C.
1923 8.5 1,380 1926 11,8 3,670 1929 11,0 3,000
1924 25 19,000 1927 8.3 1,620 1930 15.4 6,400
1925 8.2 1,370 1928 12.6 ,240 19831 14.0 5,770
1932 12.2 3,800
42, West Fork Deep River near High Point, N. C
1924 10.1 1,100 1934 10.7 1,250 1943 11.0 »310
15 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 ,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 2,650
1932 11.3 1,370 1941 8.6 736 1951 8.2 546
1933 12.5 1,980 1942 12,8 2,430 1952 12,9 »460
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Table 1 - Annual flood stages and discharges at gaging stations--Continued
Gage Gage Gage
Water | height Discharge Water | height Discharge || Water | height Discharge
year (feet) (cfs) year (reet) (ctfs) year (feet) (cefs)
43, Bast Pork Deep River near High Point, N. C.
1929 5.4 1,040 1937 3.9 1,570 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
1831 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 3.0 830 1950 3.7 1,440
1934 7.5 1,660 1942 4,7 1,970
1935 4.2 1,100 1943 3.7 1,440 1951 2.7 588
1936 5.1 2,170 1944 3.7 1,460 1952 4.8 2,120
44. Deep River near Rendleman, N. C.
1922 23.9 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
1932 - - 1949 19.8 5,320
1933 - - 1941 17.8 4,400 1950 18.2 4,500
1934 16.8 3,670 1942 18,9 5,000
1935 17.0 3,730 1943 17.1 4,050 1951 13.8 2,900
1936 22.8 7,600 1944 23,9 8,470 1952 21.7 6,540
45, Muddy 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 Ramseur, N. C.
1901 28.8 30,000 1932 19.2 13,100 1943 13.2 7,940
1933 16.2 10,400 1944 29.2 30,900
1923 19,2 13,100 1034 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 9,970 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 Moncure, N. C.
1899 25.9 24,600 1937 —l 7.5 15,100 1945 17.2 80,300
1938 8,9 21,500 194€ 9.3 23,800
1931 8.0 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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Table 1 - Anmual flood stages and dischaerges at geaging stations~- Continued
Gage Gage Gage
Water | height | Discharge || Water | height Discharge || Water | height |Discharge
yoar (feet) (cfs) year (feot) (cfs) year (feat) (cfs)
49. Cape Fear River at Lillington, N. C.
19024 18.8 51,000 1934 16.4 40,000 1944 16.9 42,300
1925 17.6 45,000 1935 16.6 41,000 1945 33.2 150,000
1926 13.3 26,800 1936 22,9 73,200 1946 19.4 54,400
1927 14.8 32,300 1937 15.2 34,800 1947 16.3 39,600
1928 25.8 84,000 1938 17.9 47,000 1948 18.5 49,900
1929 21.9 67,700 'h 1939 18,0 47,500 1949 19.2 53,400
1930 27.6 107,000 1940 14.5 32,000 1950 15.6 36,500
1931 13.8 29,200 1941 14.4 31,600 1951 15.2 34,800
1932 18.7 50,900 1942 14.2 30,800 1952 23.8 77,100
1933 13.8 29,200 1943 16.6 40,900
50. (Lower) Little River at Manchester, N. C.
1938 11.0 2,290 1942 11.7 2,540 1946 10,5 2,080
1939 12.8 2,960 1943 10.6 2,150 1947 11.2 2,340
1940 6.6 1,110 1944 17 .6 4,880 1948 16.8 4,160
1941 12.3 2,760 1945 29.0 12,000 1949 16.6 4,480
1950 11.2 2,340
51. (Lower) Little River at Linden, N. C.
1928 37.3 9,500 " 1936 25.4 5,630 1944 14.7 4,860
1929 20.6 4,850 1937 14,8 4,150 1945 41.5 10,200
1930 3545 10,300 1938 11.5 2,500 1946 9.9 2,840
1939 12.0 3,600 1947 10.3 3,010
1931 14.4 4,980 | 1940 7.2 1,710 1948 17.1 4,500
1932 11.3 2,530 | 1949 17.0 5,260
1933 7.2 1,760 1941 9.7 2,840 1950 9.5 2,580
1934 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 Fear River at Fayetteville, N. C.
1889 45,0 51,100 1911 30.2 33.3 30,500
1890 32.0 26,500 1912 50.0 36.0 36,700
1913 37.1 38.9 39,700
1891 45.1 51,300 1914 38.3
1892 49,5 60,500 1915 41.0 54.9 75,000
1893 42,3 44,600 39.4 41,700
1894 42,0 44,000 1916 44.5 42.4 44,200
1895 58,0 83,000 1917 42,0 40,2 45,600
1918 44.9 33.2 32,400
1896 49,5 60,500 1919 51.3
1897 37.6 34,000 1920 40,9 32,0 31,100
1898 29.2 22,900 30.3 27,400
1899 52.0 66,500 1921 47.3 37.6 40,900
1900 44,0 48,000 1922 46.3 40.2 46,300
1923 39.3 68.8 117,000
1901 58.5 84,500 1924 33.3
1902 41.7 43,400 1925 48,9 44,2 55,500
1903 50.5 62,700 38,2 40,300
1904 50,0 61,500 1926 30.3 47.2 53,800
1905 46.4 54,000 137 33.4 41.1 48,600
1928 63.4 36.6
iggﬂe gg.so 41,000 1929 52,2 R
. 21,500 1930 63.4 33.8
1908 68.7 | 120,000 51.9 %:ggg
1909 47.6 56,600 1931 36,8
1010 38.5 | 35,300 || 1e32 42,0
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Table 1 - Annual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water height Discharge || Water | height Discharge || Water height | Discharge
year (feet) (crs) yoar (feet) (cfs) year (feet) (cfs)
53. Rockfish Creek near Hope Mills, K. C.

1939 14.1 2,280 1944 12.1 1,810 1949 22.5 4,000
1940 73 813 1945 31.8 8,000 1950 17.4 2,950
1941 T.4 835 1946 17.1 3,020 1951 8.7 1,060
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, Northeast Cape Fear River nsalr Chinquapin, K. C.
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 1950 15.3 7,800
1941 10.8 2, 810 1946 10.9 2,700 1951 11.4 3 080
1952 10.5 ,530
5f. Waccamaw River at Freeland, N. C.
1940 13,2 1,910 1944 14,9 3,720 1948 15.9 7,500
1941 13.1 1,860 1945 15.5 5,600 1949 15.4 5,440
1942 14.4 3,090 1946 15.2 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, N. C.
1940 12,7 16,200 1944 - 1948 3.7 1,040
1941 2.8 1,020 1945 3.7 ,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 'IOO 1951 - 1,940
1952 7.7 4,930
57. Reddies River at North Wilkesboro, N. C.
1940 22.0 27,000 1944 8.6 4,500 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 Wilkesboro, N. C. (at North 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
19807 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

1932 10,7 7,500
1916 34,5 116,000 1933 20.9 19,200 1946 13.4 9,350
1934 13.7 10,600 1947 17.6 14,200
1921 13.0 10,700 1935 14.0 11,000 1948 13.3 9,250
1922 13.4 11,300 1949 17.1 12,800
1923 15.1 13,600 1936 13.8 10,800 1950 9.8 5,770

1924 15.2 13,700 1937 19.2 17,100
1925 14.2 12,300 1938 21.0 19,300 1851 16,8 12,300
1926 14.0 12,000 1939 14.5 11,600 1952 17.1 12,800

59. Fisher River near Dobson, N. 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 1930 12.1 8,300
1923 10.1 6,700 1927 5.9 3,420 1931 6.8 4,100
1924 9.9 6,540 1928 10.1 6,700 1932 3.4 1,640
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Gage Geage Gage
Water | height Discharge || Water | height Discharge Water hoight Discharge
year (feet) (cfs) year (feet) year (feot) (cfs)
60. Fisher River near Copeland, N. C.
19632 5.7 2,060 1939 12.4 9,200 1946 6.2 2,160
1933 10.6 6,890 1940 18.4 27,300 1047 15.6 16,400
1934 T7.2 3,160 1941 5.6 1,740 1948 8.2 3,800
1936 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 4,070 19851 8.4 3,980
1938 13.6 10,500 1945 10.1 5,760 1952 7.4 3,100
61, Forbush Creek near Yadkinville, N. C.
1940 7.8 819 1944 11.0 2,450 1948 6.2 611
1941 6.1 598 1945 7.9 1949 6.9 738
1942 7.3 754 1946 8.4 1, 020 1950 8.5 1,120
1943 6.3 624 1947 5.8 559 1951 6.4 668
1952 7.4 818
62. Yadkin River at Yadkin College, N. C.

1916 36.3 94,300 1935 18,8 27,900 1944 15.8 292,600
1936 24,9 47,900 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 58,100 1947 25,8 46,000
1930 29.8 67,800 1939 23.4 36,200 1948 17.5 20,800
1940 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 18,000
1933 26.0 52,200 1942 18.8 28,100 1951 16.2 21,400
1954 16.2 22,400 1943 17.9 26,000 1952 18.8 27,000

63. Rocky River at Turnersburg, N. C.
1940 8. 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 1850 6.9 2,320
1943 6.7 2,010 1947 7.6 2,600 1951 4,8 1,110
1952 7.1 2,340
64. South Yadkin River near Mocksville, N. C.

1939 9.3 3,110 1944 T.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 2,711

65, Third Creek at Cleveland, N. C.
1940 8.9 1,380 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 8.6 1,060 1951 6.9 699
1952 13.3 1,920
6. Yadkin River near Salisbury, N. C.

1896 15.8 79,000 1906 12,0 52,000 1918 7.8 25,700
1897 10.8 44,800 1907 10.4 42,400 1919 16.9 80,000
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 45,890
1912 19.0 104,000 1922 8,1 27,400
1901 17.4 91,000 1913 15.4 76,000 1923 15.0 68,600
1902 19,7 109,000 1914 7.8 26,800 1924 10.5 41,600
1903 16.8 8-,000 1915 13,0 59,000 1925 14,7 66,800
1304 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




22

FLOODS IN NORTH CAROLINA

Table 1 = Annual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water height Discharge | Water height | Discharge || Water | height Discharge
yoar (feet) (cfs) year (reet) (ofs) year (feet) (cfs)
67. Abbotts Creek at lexington, N. C.
1940 16.9 6,820 1044 14.8 4,740 1948 10,7 2,410
1941 10.8 2,550 1045 17.7 7,740 1949 14.7 4,660
1042 - - 1946 16.4 6,300 1950 14,7 5,160
1943 13.1 3,510 1947 22.1 14,800 1951 6.3 1,140
1952 16.8 7,470
68, Yadkin River at High Rock, N. C.
1916 22,1 138,000 1921 12,0 43,800 1925 13.5 55,600
1922 9.7 27,800 1926 - -
1919 15.9 76,600 1923 13.8 $8,100 1927 10.0 29,700
1920 12.5 47,600 1924 11.1 37,200
69. Uwharrie River near Trinity, N. C.
1935 4.0 748 1937 5.7 1,540 1939 4.6 1,040
1936 5.6 1,500 1938 3.6 609 1940 6.9 2,140
1941 7.0 2,190
70. Uwharrie River near Eldorado, N. C.
1939 13.7 9,400 1944 12.2 7,160 1949 13.8 8,810
1940 8.8 4,810 1945 26.2 23,300 1950 12.6 7,670
1941 8.3 4,380 1946 15.5 10,400 1951 7.6 3,480
1942 15.4 10,300 1947 16.3 11,200 1952 20.8 16,100
1943 13.6 8,430 1948 12.5 7,570
71. Rocky River near Norwood, N. C.
1908 35 67,600 1937 27.3 42,600 1945 46.4 105,000
1938 13.5 16,800 1946 20.2 28,600
1930 3l.4 52,500 1939 21.1 30,200 1947 19,5 27,200
1931 17.2 23,600 1940 9.5 10,400 1948 22,9 34,000
1932 23.8 36,100 1949 26.7 42,200
1933 27.6 44,100 1941 15.5 20,200 1950 15.2 19,600
1934 11.4 13,600 1942 22.0 31,900
1935 21.1 30,200 1943 20,9 29,800 1951 11.8 14,000
1936 32 52,800 1944 27.0 42,000 19562 34,0 63,400
72. Little Brown Creek near Polkton, N. C.
1936 5.6 1,500 1938 4.6 1,000 1940 3.8 668
1937 5.4 1,400 1939 7.0 2,200
73. Brown Creek near Polkton, N. C.
1908 16.4 12,500 1938 10.6 1,870 1945 17.7 17,300
1939 12.5 3,960 1946 9.4 1,180
1916 15.7 10,400 1940 6.2 535 1947 10.6 1,920
1948 10.5 1,790
1928 15,0 8,500 1941 11.6 2,880 1949 11.7 3,000
1942 10.7 1,950 1950 6.3 503
1936 13.1 4,820 1943 9.6 1,270 1951 8.9 995
1937 9.4 1,190 1944 12.5 3,960 1952 14.3 7,000
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Table 1 - Annual flood stages and discharges at gaging stations--Continued
Gage Gage Gage
Water height | Discharge Water | height Discharge || Water height Discharge
year (feet) (cfs) Year (feot) (cfs) yoar (feet) (efs)
75. Pee Dee River at Cheraw, S. C.
(Gage hoights observed; daily-mean discharges computed on basis of records at other sites)
1891 34.2 88,700 25,7 42,800 33.1 73,500
1892 36.8 146,000 33.8 81,900 35.4 115,000
1893 34.1 86,500 36.0 128,000
1894 32.9 71,600 31.8 64,200 - 28,6 50,900
1895 34.4 93,000 25,0 41,100
44,3 309,000 38.0 128,000
1896 36.4 137,000 32,9 71,600 34,7 99,600
1897 31.2 61,000 31.8 64,100 35.2 111,000
1898 29.5 54,000 29.3 53,200
1899 34.9 104,000 25.4 42,000 34.8 102,000
1900 32.1 85,900 39.2 198,000
36.1 130,000 24.8 40,600
1901 36.2 132,000 29.2 52,900 27.0 46,200
1902 35.5 | 117,000 33.1 73,500 42,0 | 259,000
1903 33.8 81,900 36.3 135,000 37.7 165,000
39.7 209,000
76. Creek near Cheraw, S, C,
1940 1.1 256 1.1 286 1948 1.4 430
1941 1.3 395 5.7 3,910 1949 - 459
1942 1.2 332 1.3 410 1950 1,0 224
1943 1,1 295 1.3 369 1951 1.3 392
1952 2.0 778
77. Drowning Creek near Hoffman, N. C.
1940 5.3 435 1944 9.6 8,000 1948 6.5 1,280
1941 6.4 1,130 1945 10.3 10,900 1949 9.2 6,360
1942 5.8 740 1946 6.4 1,210 1950 7.6 2,710
1943 6.2 289 1947 8.2 1,050 1951 5.5 576
1952 6.9 1,480
78. Lumber River at Boardman, N. C.
(Gage heights observed and stage-discharge relation estimated, 1897-1913)
1897 10.0 9,900 8.6 5,720 1939 10.4 12,600
1898 7.6 3,660 9.6 8,360 1940 6.3 1,830
1899 10.3 11,500 9.1 6,940 1941 8.2 4,660
1900 9.0 6,680 1942 7.9 4,160
11.8 25,000 1943 8.1 4,560
1901 10.8 14,800 1944 8.4 5,420
1902 9.2 7,200 9.2 7,430 1945 10.6 13,400
1903 8,9 6,440 7.2 3,110
1904 9.0 6,680 6.5 2,150 1946 8.0 4,120
1905 8.7 5,960 8.3 5,230 1947 7.7 3,750
6.6 2,120 1948 9.2 7,070
1906 9.7 8,700 9.1 7,080 1949 9.3 7,600
1907 7.9 4,220 1950 7.1 2,880
1908 10.5 12,700 10.1 10,800
1909 Te3 3,160 8.7 - 5,920 1951 - 1,600
1910 7.7 3,840 8,7 5,920 1952 7.0 2,740
79. Little Pee Dee River near Dillon, S. C.
1939 10.2 2,910 1944 9.6 2,130 1949 10.5 3,330
1940 8.4 1,080 1945 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 1947 9.8 2,470 1952 8.9 1,540
1943 9.5 2,020 1948 10.8 3,750
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Table 1 = Annual flood stages and discharges at gaging stations--Continued

Cage Gage Gage
Water height Discharge || Water | height Discharge || Water height Discharge
year (feet) (cfs) year (feet) (cfs) year (feot) (cfs)
80. Catawba River near Marion, N. 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 1951 12,7 9,620
1952 10.6 7,010
81. Linville River at Branch, N. C.
1923 5.9 4,100 1933 7.1 6,700 1943 . 2,900
1924 6.7 5,750 1934 4.3 1,700 1944 4.0 1,360
1925 4.7 2,170 1935 7.9 10,000 1945 7.3 7,420
1926 4.7 2,170 1936 4.8 2,250 1946 5.5 3,380
1927 5.0 2,350 1937 8.0 10,400 1947 4,2 1,620
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 8.0 10,400
1930 5.6 3,530 1940 11.4 39,500 1950 5.4 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. Henry Fork near Henry River, N. C.
1916 23.0 20,700 1940 29,2 31,300 1948 14.5 2,000
1949 11,9 6,910
1926 9.5 4,400 1942 8.0 3,300 1950 8.4 3,930
1927 5.6 2,100 1943 7.4 2,980
1928 15.3 9,800 1944 8.7 3,800 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 Fork Catawba River at Lowell, N. 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 Sugar Creek near Charlotte, N. C.
1924 13.4 5,500 1934 13.9 5,860 1944 12,6 4,840
1925 12,5 4,700 1935 10.6 3,300 1945 1.5 3,430
1926 10.5 3,150 1936 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 3,520 1949 11.3 3,730
1930 10.4 2,760 1940 8.8 2,230 1950 8.5 2,160
1931 9.6 2,260 1941 12.4 4,680 1951 8.7 2,240
1932 13.9 5,860 1942 14.5 6,600 1952 12.0 4,360
1933 12.8 4,760 1943 10.2 3,040
86, Second Broad River at Cliffside, N. 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 1938 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
1933 7.0 6,100 1942 6.1 3,600 1951 7.8 5,400
1934 7.6 6,670 1943 5.7 4,200 1952 7.9 5,480
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Table 1 - Annual flood stages and discharges at gaging stations--Continued

Gage Guge Gage
Water height Discharge || Water | lLeight Discharge Water | height Discharge
yoar (feot) (cre) year (freet) (cfs) year (feet) (cfs)
87. Broad River near Boiling Springs, N. C.
1926 8.5 12,400 1935 10.3 14,300 1944 9.2 11,800
1927 6.2 7,550 1936 14.8 26,000 1945 16.3 32,300
1928 24.3 73,300 1937 14.8 26,000 1946 13.4 22,700
1929 13.4 24,500 1938 13.9 23,500 1947 12,5 20,000
1930 17.2 35,900 1939 9.1 11,500 1948 8.7 10,800
1940 22.1 60,400 1949 12.6 20,300
1931 S.1 5,790 1950 10.1 13,800
1032 7.6 10,100 1941 - -
1933 13.0 23,300 1942 9.9 13,400 1951 10,9 15,800
1934 8.0 10,900 1943 11.6 17,600 1952 11.6 17,600
88. First Broasd River near Lawndale, N. C.
1940 37.8 32,500 1944 11,9 4,840 1948 12,5 5,320
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, North Pacolet River at Fingerville, S, C.
1930 4,6 1,160 1938 17.5 5,400 1946 17.1 5,040
1931 4.0 872 1939 10.6 2,480 1947 12.3 3,110
1932 7.0 2,120 1940 27.1 12,500 1948 7.3 1,370
1933 15,7 6,820 1949 13.7 3,780
1934 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. 8South Fork New River near Jefferson, N. C.
1916 - 35,200 1934 5.0 3,390 1943 6.1 3,540
1935 8.5 7,870 1944 5.7 3,260
1925 5.1 4,000 1945 9.2 9,280
1926 5.1 4,000 1936 6.0 3,610
1937 6.1 3,730 1946 6.1 3,900
1928 8.4 9,800 1938 5.9 3,490 1947 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
1932 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. North Fork New River at Crumpler, N. C.
1878 17.6 44,300 1929 7.0 6,250 1942 4,6 3,850
19390 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 1933 4,8 3,670 1946 7.6 8,830
1934 5.2 4,220 1947 6.9 7,290
1911 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 4,870
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 5,970 1941 4.4 3,450
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Table 1 - Anmual flood stages and discharges at gaging stations--Continued

Gage Gege Gage
Water height Discharge § Water | height Discharge | Water height Discharge
yoar (feet) {cfs) year | (feet) (cfs) year (feet) (cfs)
95. New River near Galax, Va.
1930 ] 33,100 1938 6.0 19,200 1946 6.8 22,000
1831 4.4 12,000 1939 6.4 21,400 1947 5.6 16,400
1932 4,0 9,470 1940 25.7 141,000 1948 5.4 15,400
1933 6.5 22,000 1949 8.4 30,000
1934 5.2 14,800 1941 3.8 8,940 1950 4,9 13,200
19356 7.4 24,900 1942 5.3 15,000
1943 5.6 15,400 1951 9.9 38,000
1936 6.3 20,800 1944 5.0 13,600 1952 5.2 14,500
1937 5.2 14,800 1945 9.9 38,000
96. French Broad River at Rosman, N. C.
1907 5.0 1,930 1937 7.5 2,560 1945 7.3 2,360
1908 9.0 6,000 1938 10.2 5,400 1946 7.4 2,460
1909 7.5 4,350 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 1850 11.2 5,700
1928 12,9 - 1942 10.4 5,740
1943 9.9 4,940 1951 10.2 4,500
1936 9.4 4,280 1944 5.2 1,340 1952 11.2 5,660
97. French Broad River at Calvert, N. C.
1916 18.3 - 1934 6.1 3,100 1944 4.2 2,010
1935 9.4 5,870 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 1939 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 8.0 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 9.2 5,810
98, Catheys Creek near Brevard, N. C.
1945 1.9 207 1948 3.4 675 1951 3.5 735
1946 2.3 333 1949 4.4 1,250 1952 4.0 1,260
1947 2.8 401 1950 3.6 794
100. Davidson River near Brevard, N. C.
1876 11.9 - 1928 11.8 8,400 9.2 6,100
1929 7.0 3,160 2,9 701
1916 10.3 - 1930 4.9 1,630 7.5 5,110
5.7 2,930
1932 4.3 1,280 4,9 2,140
1921 7.7 3,780 1933 10.0 6,130
1922 5.0 1,690 1934 4.0 1,070 4.3 1,670
1923 6.3 2,590 1935 8.8 3,700 4,9 2,180
1924 6.8 2,950 5.7 2,930
1925 4.5 1,390 1936 7.0 2,780 8.7 6,800
1937 6.2 2,110 6.1 3,340
1926 6.0 2,360 1938 7.8 3,450 5.6 2,830
1927 5.7 2,150 1939 7.1 3,650 7.0 4,490
101, Little River near Penrose, N. 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 4.2 873 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. 2,380
1952 10.7 3,280
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Table 1 = Anmial flood stages and discharges at geging stations--Continued
Gage Gage Gage
Water height | Discharge Water| height | Discharge Water | height Diacharge
year (feet) {efs) year (feot) (cfs) yoar (feet) {cfs)
102. Crab Creek near Penrose, N. C.
1943 7.0 1,000 1946 4,7 396 1949 6.1 707
1944 3.6 308 1947 4.9 428 1950 4.2 347
1945 4.7 396 1948 4.4 369 1951 7.0 1,080
1952 7.6 1,500
103. PFrarch Broad River at Blantyre, N. 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 1040 21.9 20,800
1880 19 - 1924 15.1 4,470
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
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. Boylston Creek near Horseshoe, N. C.
1943 3.5 380 1946 4.9 659 1949 5.1 662
1944 3.0 292 1947 4.5 675 1950 3.5 365
1945 2.8 252 1948 3.2 336 1951 5.7 805
1952 5.4 693
105. South Fork Mills River at The Pink Beds, N. C.
1927 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 T.4 1,850
1934 4.5 331 1942 4.9 490
108. Mills River near Mills River, N. C.
1878 12 6,800 1925 3.6 1,600 1942 6.8 2,730
1926 5.7 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 S.1 1,850 1947 6.1 2,310
1910 12 6,800 1937 8.4 3,560 1948 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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Table 1 -~ Anmual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water height |Discharge Water | height Discharge Water | height |Discharge
year (feet) (cfs) year (feot) (cfs) yoar (feet) (cfs)
109. Clear Creek near Hendersonville, N. C.
1910 13 - 1940 12 - 1949 10.5 4,020
1950 8.0 1,590
1916 16 - 1946 7.7 1,480 1951 8.8 2,240
1947 6.6 749 1952 8.9 2,340
1928 13 - *1948 7.2 o772
110. ¥ud Creek at Naples, N. C.
1876 15 - 1928 14.9 17,000 1943 10,1 3,070
1944 B.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
1906 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 1951 11.6 5,940
1916 21.5 40,000 1942 12.6 8 880 1952 11.6 5,940
111l. Cane Creek at Fletcher, N. C.
1876 9 - 1923 6.5 - 1947 6.4 1,420
1948 6.1 1,360
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, PFrench Broad River at Bent Creek, N. 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 8,7 12,300 1942 11,8 19,600 1950 7.2 8,220
1936 9.0 13,200 1943 10.6 16, 100
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. Hominy Creek at Candler, N. C.
1940 18,0 13,100 1945 3.5 935 1949 13.2 6,800
1946 5.5 2,160 1950 4.2 1,300
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, N. 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 1937 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
1831 3.8 884 1950 5.4 2,650
1932 4.4 1,400 1941 4,0 1,000
1933 4.6 1,610 1942 4.4 1,320 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 flood stages end discharges at geging stations--Continued

Gage Gage Gage
Water height | Discharge Water | height Discharge Water| height | Discharge
year (feet) (cfs) year (feet) (ofs) year (feet) (cfs)
115. Swannanoa River at Swannanoca, N. C.
1908 7.8 4,360 1927 4.7 . 2,260 19830 6.7 3,220
1928 10.9 10,400 1931 5.2 1,830
1926 4.5 2,080 1929 5.9 3,440
116. Beetree Creek near Swannanoa, N. C.
1927 4.1 362 1936 ! 3.7 220 1945 3.0 101
1928 5.4 830 1937 3.7 216 1946 3.3 141
1929 3.5 192 1938 3.4 179 1947 3.8 253
1930 4.2 379 1939 3.8 262 1948 3.4 158
1940 6.2 1,370 1949 4.8 56
1931 3.6 204 1950 3.4 15
1932 3.5 180 1941 3.7 232
1933 3.7 242 1942 3.4 151 1851 3.9 265
1934 3.6 204 1943 3.6 207 1952 3.8 247
1935 3.6 204 1944 3.7 220
117. Swannanoa River at Biltmore, N. C.
1939 6.0 2,460
1791 26 - 1902 15 1940 19.0 18,400
1796 15 - 1916 21.5 1941 4,9 1,500
1942 5.6 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 - 1923 8.2 4, 690 1945 4,6 1,340
1924 6.2 3, 090
1850 13 - 1925 6.0 2,930 1946 7.1 2,810
1926 6.1 3,010 1947 6.8 2,650
1852 15 - 1948 77 3,180
1928 18,7 18,000 1949 14,6 9,930
1875 17 - 1950 8.5 3,820
1876 15 - 1935 7.1 3,260
1936 7.0 3,340 1951 7.0 2,850
1899 14 - 1937 8.6 4,380 1952 7.6 3,270
1901 16 - 1938 5.0 1,780
118, PFrench Broad River at Asheville, N. C.
1907 6.2 15,800 1932 4,2 6,780
1810 13 - 1908 6.3 16,600 1933 7.3 15,800
1909 7e1 19,200 1934 6.0 11,500
1845 14 - 1910 10.3 30,300 1935 7.6 16,900
1850 13 - 1911 5.8 14,900 1936 7.5 16,500
1912 6.1 15,900 1937 8.2 19,200
1852 15 - 1913 7.7 21,Z00 1938 6.4 12,700
1914 4.5 10,800 1939 6.1 11,700
1875 9 - 1915 7.3 19,900 1940 12,2 34,800
1876 18 -
1916 23.1 110,000 1941 4.4 7,140
1880 9 - 1917 5.5 13,800 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
1893 9 - 1920 7.1 19,000 1945 4.9 »490
1896 10.3 21,600 1921 5.0 12,000 1946 7.6 16,000
1897 7.9 12,500 1922 4.2 9,920 1947 7.1 13,600
1898 8.7 13,900 1923 6.5 13,500 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 5.3 9,210 1950 6.9 13,000
1901 12,6 29,300 1926 5.6 10,300 1851 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 13.3 42,700
1904 5.6 13,800 1929 7.1 15,100
1905 8.0 23,000 1930 7.1l 15,100
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Gage Gage Gage
Water height | Discharge Water | height Diacharge Water| height | Discharge
yoar (feet) (cfs) year (feat) (cfs) year (feet) (ofs)
119. Sandymush Creek near Alexander, N. C.
1940 16.7 - 1945 5.3 1,550 1949 8.0 3,600
1946 9.6 5,490 1950 5.8 1,500
1943 5.8 1,980 1947 6.7 2,280 1651 5.9 1,550
1944 7.8 3,950 1948 5.5 1,250 1952 5.9 1,580
120. Ivy River near MNarshall, N. C.
1934 7.3 2,670 1941 8.0 3,370 1947 8.4 3,820
1835 7.5 2,830 1942 7.8 35,170 1948 7.7 3,100
1943 8.3 3,670 1949 8.0 3,370
1936 10.7 5,850 1944 8.9 4,290 1950 7.3 2,740
1937 10.2 5,350 1945 7.0 2,430
1938 8.1 3,360 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. PFrench Broad River at Marshall, N. C.
1916 18.5 - 1944 5.2 11,400 1949 7.9 22,400
1945 4.7 8,940 1950 6.4 15,300
1940 13.5 - 1946 9.2 29,600 1951 7.2 19,000
1947 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, N, C.
1934 3.8 1,320 1941 3.4 144 1947 5.6 3,320
1935 7.9 7,260 1942 3.7 1,230 1948 5.3 2,830
1943 7.1 5,530 1949 5.5 3,140
1936 6.8 5,070 1944 4.8 2,370 1950 5.5 3,020
1937 5.3 3,010 1945 4.4 1,580
1938 4,5 2,140 1951 5.1 2,490
1939 4.3 1,920 1946 7.2 5,879 1952 4,5 1,810
1940 8.7 4,920
123. Prench Broed 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 "~wcon, N. C.
1876 18 - 1932 7.6 5,950 1942 7.0 5,080
1933 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
1907 . 8,5 4,600
1908 10.0 6,600 1936 8.1 6,700 1946 7.6 5,920
1909 7.5 3,430 1937 9.0 8,050 1947 8.9 7,780
1938 8.0 6,550 1948 7.2 5,290
1928 16 - 139 9.4 8,690 1949 15.4 19,500
1929 8.9 7,900 31940 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
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Gage Gage Gage
Water | height Discharge Water | height Discharge Water | height |Discharge
yoar (feet) (cfs) year (feet) (cfs) year (feot) (ofs)
126. Jonathan Creek near Cove Creek, N. C.

1631 4.4 1,160 1938 4.4 1,150 1946 6.8 2,680

1932 4.7 1,300 1939 6.0 2,120 1047 7.0 2,820

1933 5.6 1,930 1940 7.5 3,200 1948 4.9 1,400

1934 5.1 1,600 1941 3.9 830 1049 5.8 1,970

1935 4.3 1,050 1942 4,8 1,310 1950 5.2 1,550
1943 5.4 1,710

1936 6.2 2,270 1944 5.2 1,580 1951 5.0 1,450

1937 5.9 2,050 1945 4.4 1,070 1952 5.6 1,860

127, Pigeon River near Hepco, N. C.

1876 18 - 1934 9.9 13,800 1943 9.2 11,800

1935 9.0 11,300 1944 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 .4 9,690 1948 6.9 5,940

1940 15.8 32,700 1949 12.4 21,000

1931 7.7 7,970 1950 7.6 7,260
1932 8.0 8,680 1941 5.4 3,660

1933 9.8 13,800 1942 7.3 7,080 1951 9.0 10,600

1952 9.1 10,800

128. Cataloochee Creek near Cataloochee, N. C.

1935 5.3 1,440 1941 3.6 457 1947 6.7 2,960

1942 4,8 1,120 1048 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

193¢ 5.8 1,900 1951 o7 1,090

1940 7.0 3,390 1946 6.8 3,170 1952 6.0 2,140

129. North Toe River at Altapass, N. C. (above Spruce Pine 1935-38)

1916 24 - 1940 19.5 22,200 1946 7.5 2,940

1947 6.0 1,960

1935 11.8 4,450 1941 3.4 a78 1948 7.0 2,590

1936 7.7 2,680 1942 6.6 3,020 1949 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 4,970

1939 6.2 2,530 1945 8.2 3,450 1952 5.9 1,820

.130. South Toe River at Newdale, N. C.

1935 10. 11,700 1941 6.0 3,380 1947 8.4 6,570

1042 5.0 2,380 1948 9.0 7,740

1936 5.7 4,250 1943 5.8 3,180 194¢ 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, N. 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 5,370

1943 6.3 2,80 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 3,650

1940 17.8 31,800
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Gage Gage Gage
Water |height Discharge Water | height Discharge Water | height |Discharge
year (feot) (cfs) year (feet) (cfs) year (feet) (cfs)
132. Nolichucky River at Poplar, N. C.
1901 21 - 1933 8.4 13,500 1943 9.1 15,900
1934 11.0 23,500 1944 6.4 8,140
1916 21 - -1935 12.5 28,000 1945 8.2 13,000
1926 5.7 9,770 1936 9.6 18,400 1946 10.8 22,200
1927 8.6 12,300 1937 11.8 26,400 1647 8.6 14,400
1928 14,7 41,400 1938 6.3 7,900 1948 9.4 16,800
1929 9.3 16,900 1939 7.0 9,500 1949 14.4 39,500
1930 9.7 17,500 1940 19,7 74,500 1950 11,0 22,900
1931 7.2 9,810 1941 5.7 6,440 1851 11.4 24,500
1932 7.4 10,900 1942 6.8 9,100 1952 7.1 9,700
133. Watauga River near Sugar Grove, N. C.
1916 22.1 28,000 1943 9.7 5,420 1948 8.3 3,910
1944 6.4 2,320 1949 11.1 7,070
1940 29.6 50,800 1945 11.1 7,020 1950 7.3 2,880
1941 73 3,020 1946 8.0 3,590 1951 16.4 15,500
1942 11.0 6,900 1947 6.0 1,840 1952 . 4,060
135. Elk River near Elk Park, N. C.
1935 7.2 3,640 1941 4.8 1,020 1947 5.0 1,220
1936 5.2 1,650 1942 6.7 3,140 1948 7.1 3,630
1937 5.0 1,490 1943 5.7 1,880 1949 7.9 4,690
1938 4.4 1,080 1944 5.0 1,140 1950 6.0 2,200
1939 6.0 2,370 1945 6.5 2,880 1951 8.3 5,320
1940 17.8 27,500 1946 5.8 2,060 1952 5.8 1,980
136, Little Tennessee River near Prentiss, N. 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. Cullesaja River at Highlands, N. 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 3 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 1,420
1932 3.0 680 1949 5.1 2,090
1933 3.1 730 1941 3.5 82 1950 3.1 761

1934 2.8 590 1942 3.0 762
1935 3.0 738 1943 3.8 1,200 1951 3.2 802
1944 2.6 442 1952 4.4 1,630

138, Cullasaja River at Cullasaja, N. C.

1908 6,6 1,660 1929 12,8 4,180 1941 8.8 2,420
1909 9.2 2,680 1930 T3 1,900 1942 7.9 2,100
1910 8.0 2,150 1943 12,1 3,850
1931 7.4 1,940 1944 6.8 1,630
1916 17.2 8,000 1832 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 2,940 1935 10.2 3,000 1947 10.4 2,990
1924 8.6 2,360 1948 8.6 2,350
1925 7.6 2,010 1936 13.4 4,520 1949 17.6 8,620
1937 7.8 2,070 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 17.0 7,770 1940 20.8 16,500 1952 13.9 4,810
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GAGING-STATION RECORDS
Table 1 - Anmual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water | height Discharge Water | height Discharge Water | height | Discharge
year (feot) (cfs) year (reet) (cfs) year (feet) (cfs
140. 1Little Tennessee River at Iotla, K. C.

1899 13 - 1932 6.3 5,420 1939 6.8 6,350
1933 8.3 9,580 1940 13.5 19,600

1927 - 5,500 1934 6.8 6,320
1928 - 8,400 1935 6.0 4,970 1941 5.6 4,300
1929 8.5 10,000 1942 6.0 4,940
1930 6.0 4,550 1936 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. Nantahala River near Rainbow Springs, N, C.
1940 6.5 3,420 1944 3.9 1,550 1948 4.6 1,960
1941 4.4 1,860 1945 3.1 280 1949 9.7 6,300
1942 4.1 1,650 1946 5.4 2,580 1950 4,6 1,990
1943 5.9 2,960 1947 5.5 2,670 1951 4.4 1,800
1952 5.7 2,760
143. Nentahala River at Almond, N. C.
1921 4.8 5,190 1928 6.8 9,790 1935 6.0 3,950
1922 7.8 - 1929 5.6 6,910 1936 10.2 11,000
1923 5.2 6,030 1930 4.1 3,780 1937 7.1 5,330
1924 4,2 3,980 1938 6.6 4,C30
1925 5.0 5,610 1931 4.0 3,590 1939 7.7 5,560
1932 5.1 5,820 1940 8.3 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 Tennessee River at Judson, N. C. (1911-23 computed from daily mean)

1897 9.2 17,400 1913 - 18,400 1929 25.8 16,300
1898 11,9 29,000 1914 - 5,200 1930 22,2 7,350

1899 15.0 44,400 19156 - 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
1902 16.2 51,000 1918 - 15,000 1934 26.7 17,500
1903 10.6 23,200 1919 - 24,700 1935 23.1 8,740

1904 6.2 7,600 1920 - 20,300
1905 9.1 17,100 1936 26,7 19,000
1921 - 16,200 1937 24,8 13,300
1906 12.0 14,800 1922 - 20,500 1938 24.4 12,300
1907 13.5 17,400 1923 - 14,200 1939 25.3 14,600
1908 10,9 13,000 1924 22,7 7,900 1940 27.6 22,100

1909 9.8 11,100 1925 24,2 11,200
1910 6.7 5,930 1941 21.8 6,400
1926 23.6 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 1€,300 1944 23,0 8,970

145. Tuckasegee River at Tuckasegee, N. C.

1840 18 23,100 1937 6.2 3,650 1945 5.8 3,340
1938 7.0 4,450 1946 8.1 5,870
1876 17 17,100 1939 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 3,80

1943 7.9 5,450
1936 8.8 6,330 1944 4,2 1,920 1951 8,6 6,130
1952 6.3 3,720



PLOODS IN NORTH CAROLINA
Table 1 - Anmual flood stages and discherges at gaging stations--Continued

Gage Gage Gage
Water | height Discharge Water | height Discharge Water| height | Diacharge
year (feet) {cfs) year (feet) (cfs) year (feet) (cfs)
147. Scott Creek above Sylva, N. C. (at Sylva prior to 1942)
1928 4.9 1,720 1936 5.8 2,040 1945 4,2 958
1929 6.0 2,200 1937 4.8 1,330
1930 2.2 675 1938 4,1 1,130 1946 6.4 1,990
1939 4.6 1,330 1947 5.8 1,640
1931 2.7 685 1940 8.6 3,360 1948 4.1 802
1932 3.6 905 1949 6.0 1,750
1933 4.6 1,330 1941 3.1 476 1950 5.2 1,360
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, Tuckasegee River at Dillsboro, N. 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 12,900
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
1935 8.0 5,410 1943 10.1 9,850 1951 9.4 8,500
1944 6.9 4,200 1952 8.9 7,420
149 Oconoluftee River at Cherokee, N. C.
1907 12 - 1930 6.1 2,330 1940 8.8 6,310
1941 7.2 3,830
1921 7.8 5,010 1931 8.1 5,100 1942 6.9 3,410
1922 9.5 7,500 1932 8.3 5,420 1943 9.2 6,990
1923 7.4 4,030 1933 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
1046 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 ‘G.4 7,400
1929 8.6 5,920 1939 9.7 7,860
151, Tuckasegee River at Bryson City, N. 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 9,730
1899 11.6 32,500 1919 8.6 1¢,600 1939 7.7 17,200
1900 8.0 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
1903 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
1907 14,2 48,300 1927 6.7 13,100 1947 10.6 27,600
1908 8.0 17,500 1928 9.2 21,600 1948 6.7 13,100
1809 79 17,100 1929 6.9 13,800 1949 8.4 18,800
19810 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 14,300
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 ot 11,600 1935 5.6 10,300




GAGING-STATIOXR RECORDS 35
Table 1 - Anmial flood steges and discharges at geging stations--Continued
Gage Gage . Gage
Water | height Discharge Water | height Discharge Water| height | Discharge
yoar (feet) (cfs) yoar (feet) (cfs) year (feet) (cfs)
152. Noland Creek near Bryson City, N. C.
1936 o4 1,080 1941 4.0 810 1947 4.6 1,300
1937 3.7 649 1942 4,0 840 1948 4.2 959
1938 3 447 1943 4.3 1,050 1949 4.1 238
1939 «8 708 1044 4.4 1,130 1950 3.8 716
1940 9 1,530 1945 3.9 744 1951 3.8 745
1946 4.5 1,260 1952 4.1 831
153. Hnzel Creek at Proctor, N, C.
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 4,870
1952 3.8 1,250
154, Little Tennessee River at Fontana Dam, N. 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 8.3 16,500 1944 11.8 31,600
155. Snowbird Creek near Robbinsville, N. C.
1943 5.6 2,620 1946 S.1 2,250 1949 6.3 3,160
1944 5.3 2,430 1947 6.4 3,650 1850 6.4 3,580
1945 4. 1,690 1948 5.2 2,320 1951 9.0 7,430
1952 5.6 2,690
157. Hiwassee River at Presley, Ga.
1942 6.8 1,330 1945 5.4 750 1949 12.8 3,680
1943 10. 2,600 1946 9,7 2,040 1950 10.4 2,540
1944 6.3 1,170 1947 7.8 1,510 1851 7.1 1,310
1948 6.2 1,020 1952 15.2 5,700
158. Shooting Creek near Hayesville, N. 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, Hiwassee River below Hayesville, N. 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 IN NORTH CAROLINA
Teble 1 - Annual flood stages and discharges at gaging stations--Continued

Gage Gage Gage
Water | height Discharge Water | height Discharge || Water height | Discharge
year (feet) {cfs) year (feot) (cfs) year (feet) {crs)
160. Hiwassee River at Murphy, N. C. (above Murphy 1940-41)
1897 14.0 15,200 1912 11.7 10,500 1927 8.4 10,300
1898 17.6 22,000 1913 14.0 14,400 1928 11.7 17,400
1899 18.6 23,100 1914 9.6 6,300 1929 10.3 14,300
1900 12.6 13,100 19156 11,5 10,100 1930 6.9 7,330
1901 12.7 13,200 1916 12.8 12,300 1831 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 14.6 156,100 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 1924 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 1941 8.4 6,660
161. Valley River at Tomotla, N. C.

18056 9.6 3,350 1923 10.4 3,750 1938 9.6 3,240
1906 7.8 2,490 1924 8.6 1,970 1939 10.4 3,330
1907 17.3 9,030 1925 5.8 1,630 1940 6.0 1,440

1908 7.2 2,230
1909 10,5 3,800 1926 6.8 2,050 1941 4,5 815
1927 8.6 2,860 1942 8.3 2,400
1914 5.0 1,310 1928 12.8 5,140 1943 14,1 65,500
1915 11.0 4,080 1929 10.5 3,800 1944 11.5 3,900
1930 7.9 2,540 194H 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 1933 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 8.5 2,820 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 10.3 3,540 1952 12,2 4,330

162. Nottely River near Blairsville, Ga.
1942 8.0 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. Nottely River near Ranger, N. 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
igig 17.4 8,440 1928 14.1 6,160
- - 193 9.4 3,390 1941 .

1919 19.5 11,400 ’ 12.2 4,780




MAXINUM PLOODS KNOWN 37
Tadble 2 - Naximm known flood stages and discharges of North Carolina streams
Maximus stage and discharge
Dreinage Period Discharge
of Elevation
Stream and place of determination (:"'l:" St Oage Eove cfe
-gln) floods Date height |mean sea per
(feot)| level Cfe |square
(feot) sile
CHBOWAN RIVER BASIN
1. Blackwater River near Pranklin, Va. 613 1945-562 July 25, 1945 | 13.4 16.°2 5,360 8.7
2: Meherrin River near ummuilo, 553 1929-52 Aug. 17, 1940 | 42.0 178,86 | 38,000 68,7
Va.
3. Pontaine Creek near Emporia, Va. 26 1945-52 July 19, 1945 | 10.6 108,68 3,500 36.5
ROANOKE RIVER BASIN
4. Roanoke River at Roancke, Va. 388 1896-1952 | Aug. 14, 1940 |18.8 925.1 | £8,000 72.2
5. Dan River near Prancisco, N. C. 124 1916-52 " 1016 |15.0 | s4s.0 |15.800| 227
6. N. Nayo River near Spencer, Va. 108 9= Oct. 9, 1947 15.8 746.7 17,200 | 189
7. Mayo River near Price, ¥. C. 1%568 1930-52 Oot.ﬁga 1937 g:.g :3'3 30,000 | 118
8. Dan River nesr Wentworth, N. C. b = - -
' 1040-52 | sepr. 18, 1045 27.8 | s548.8 |se,800| s4.1
84 Dan River at lLeaksville, K. C. 1150 1930-49 Aug.
. ’ - hnd Sept.’ 18,1945 28,3 | 516.6
9. Smith River near Martinsville, Va. 374 1930-52 Oct. 19, 1937 |21.8 678.7 39,000 | 104
10. S8mith River at Spray, N. C. 538 1938-52 Aug. 15, 1940 | 19.3 5568.8 | 45,6800 84.8
11. Sandy River near Danville, Va. 113 1929-52 Aug. 14, 1940 | 14.8 475.2 | 23,000 | 204
12, Dan River at Danville, Va. 2050 1935-52 Aug. 15, 1940 | 21.0 400.2 | 75,000 36.6
135. Dan River at South Boston, Va. 2730 1901-06
1924-52 Aug. 16, 1940 | 31.8 331.0 | 81,000 29.7
14. Banister River at Halifax, Ve. 552 1 .
1929-52 Sept. 20, 1944 | 40.8 359.3 | 50,000 90.6
14A Marlowe Creek at highway NC 49 1.99 - June 13, 1953 - - 1,460 | 734
at Roxboro, N. C.
15. Hyco River near Omega, Va. 338 1934-50 Sept. 20, 1945 | 28.4 322. 11,900 35.2
16. Roanoke River at Roanoke Repids,N.C] 8410 1877-19521 Aug. 18, 1940 | 39.0 .8 EGI,OOO 31.0
17. Roanoke River near Scotland Neck, 8700 1877-1953 Aug. 19, 1940 | 42.0 47. 60,000 29.9
N. C.
PAMLICO RIVER BASIN
18. Tar River near Tar River, N. C, 161 1940-52 Sept. 18, 1945 | 16.5 207 10,600 65.8
19. Tar River near Nashville, N. C. 701 1929-52 Dec. 3, 1934 2C.8 131.8 | 16,900 24.1
20. Pishing Creek near Enfield, N. C, 521 1915-52 July 24, 1919 | 19.6 95.9 | 20,300 39.0
21. Tar River at Tarboro, N. C. 2140 1897-1952 July 27, 19019 | 34.0 44.4 52,800 24.7
21A Tar River at Greenville, N. C. 2620 - July 28, 1919 | 24.5 22,1 - -
Aug. 22, 1940 | 22.1 19,7 36,500 13,9
NEUSE RIVER BASIN *
22. Bno River at Hillsboro, K. C. 66.5 1930=52 Sept. 18, 1945 | 20.0 507.4 11,000 165
23. Plat River at Bahama, N. C. 150 1926=-52 Sept. 18, 1945 | 11.9 357.9 | 16,100| 107
24. Dial Creek near Bahama, N. C. 4.9 1926-52 May 24, 1940 7.8 364 3,000 612
25. Rocky Creek near Bahama, K. C. 2.7 1926=-31 Apr. 27, 1928 5.1 - 340 | 126
26. Neuse River near Northside, N. C. 526 1928-52 Sept. 18, 1945 | 31.0 257.3 | 36,600 69.6
264 Stirrup Iron Creek Trib. near 0.23 - Aug. 31, 1952 - - 172 | 748
Belson, N. C. %
268 Brier Creek near Releigh-Durham 1.24 - Aug. 31, 1952 | - " 553 | 446
Alrport, K. C.
26C Sy:wro crookcnou- Raleigh-Durham 2,56 - Aug. 31, 1952 - - 890 | 348
11'90!‘2 n. .
27. Neuse liv;r near Clayton, N. C. 1140 1928-52 Sept. 19, 1945 | 22,1 150.2 22,900 20.1
28, Middle Creek near Clayton, N. C. 80,7 1940-52 Sept. 1, 1852 | 12,3 189 4,100 50.8
29. Little River near Princeten, N. C. 229 1919-52 September 1924 | 14,9 123 9,500 41.5
30. Neuse River near Goldsboro, N. C. 2390 1930-52 Oct. 5, 1929 - - 38,300 16.0
3l. MNeuse River st Kinston, N. C. 2690 1919-52 July 1919 25,0 35.9 | 39,000 14.5
32, Contentnea Creek near Wilson, N. C. 236 - September 1924 | 24.3 102 - -
1931-52 Aug. 17, 1940 | 13.8 92 4,830 20.5
33. Contentnea Creek at Hookerton,N.C. 789 - September 1928 | 23,3 39 - -
1929=52 Onct. 6, 1929 18.9 35 11,100 14,1
CAPE FRAR RIVER BASIN
34. Haw River near Benaja, N. C. 168 1916-52 Sept. 25, 1947 ] 19.2 648 12,300 73.2
35. Horsepen Creek at Battle Ground, 15.9 1926-30
K. C. 1934-52 Sept. 24, 1947 | 10.4 747 6,400 | 403
36. Reedy Pork near Gibsonville, N. C. 133 1916-52 Sept. 25, 1947 | 20.8 681 11,600 e7.2
37. South Buffalo Creek near 32.8 1929-52 July 15, 1949 | 11,5 702 10,000| 305
Greensboro, W. C.
38. North Buffalo Creek near 36.4 1929-52 Sept. "". 1947 | 16.0 692 6,000 165
Greensboro, N. C.
39. BHaw River at EHaw River, N. C. 599 1929-52 Sept. 945 | 31.1 502.8 | 37,000 61,8
40. Haw River near Pittsboro, K. C. 1310 16685-1952 | August 1. 3 32.1 212,2 98,000 74.8
4l. Morgan Creek nesar Chapel Hill, N.C. 27 1923-32 Aug. 4, 1924 25 - 19,000 | 704
42. West Pork Deep River near High 32.1 1924-26
Point, N. C. 1929-52 Sept. 24, 1947 | 19.9 78 8,450 | 263
43. h;tzzgrk'bogp River near High 14.2 1929-52 Sept. 24, 1947 | 10.9 774.9 » 444
0.
44. Deep River near Rendlemsn, N. C. 124 1929-52 | Sept. 25, 1947 |32.2 | e70.3 | 20,000 161
45. Muddy Creek near Archdale, N. C. l16.2 1935-41 June £8, 1938 | 10.5 - 2,160 135




PLOODS IN NORTH CAROLINA

Table 2 -~ Maximum known flood stages and discharges of North Carolins Streams-«Continued

Naximum stage and discharge

Drainage Pox-;od e—— Discharge
area [ ovatio
Streas and place of determination (s M T Oage above cte
Jho) floods Date height | mean s per
(foot) level Cfs |square
(feot) nile
CAPE PEAR RIVER BASIN--Con,
46. Deep River at Ramseur, N. C. 346 1901-52 Sept. 18, 1045 | 34.0 453.5 | 43,000 | 124
47. Bear Creek at Robbins, N. C. 134 1940=-52 Sept. 18, 1945 | 32.0 385.2 »,000 | 201
48 Deep River at Moncure, N. C. 1410 1899,
193152 Sept. 18, 1046 | 17.2 203.1 | 80,300 56.9
49. Cape Pear River at Lillington, N.C. | 3440 1924-52 Sept. 19, 1945 | 33.2 138.9 0,000 43.6
494 Sugar Creek near Tramway, N. C. 0.85 - Peb, 21, 19054 - - 327 | 388
50. Little River at Manchester, M. C. 348 1838-50 Sept. 18, 1945 | 29.0 156.4 | 12,000 34.5
51. Little River at Linden, N. C. 460 1929-52 Sept. 19, 1948 | 41.5 114.6 | 10,200 g2.2
52. Cape :ur River at Payetteville, 4370 1889-1952 | Aug. 29, 1908 68.7 88.% 20,000 275
¥. C.
53. Rockfish Creek near Hope Mi'ls,N.C. 284 1939-52 Sept. 18, 1945 | 31.8 84.0 8,000 24,2
54. Northeast Cape Pear River near 600 - 1908 22.6 38.9 - -
Chinquapin, N. C. 1041-52 Oct. 16, 1642 16.7 34.0 |11,000 18,3
54A Niddle Swamp near Rlkton, M. C. 3.7 - Aug. 17, 1940 3.3 - 56 15.1
WACCAMAW RIVER BASIN |
55. Weccamaw River at Preeleand, N. C. 626 1940-52 Pob. 14, 1948 15.9 31.4 7,600 12,0
55A Beaverdam Swamp at Lebanon, N. C. 21.3 - June 3, 1940 4.1 - 102 4.8
PEE DEE RIVER BASIN
56. Yadkin River at Patterson, N. C. 28.8 1940-52 Aug. 13, 1940 12,7 1225.2 | 16,200 | 562
56A Buffalo Creek at Patterson School 31.6 - Aug. 13, 1940 - - 17,000 | 538
Dam near Patteraon, N. C.
56B Elk Creek at Elkville, N. C. 50 - Aug. 13, 1940 - - 70,000 | 1400
56C Stony Pork nesr mouth near Hendrix, 27.1 - Aug. 13, 1940 - - 37,000 | 1370
N. C.
56D Lewis Pork above Cole Creek near 27.3 - Aug. 13, 1940 - - 7,400 | 271
Purlear, N. C.
568 West Lewis Pork near Champion, N.C. 25.8 - Aug. 13, 1940 - - 27,000 | 1050
57. l.:di;l River at North Wilkesboro, 3.9 1940-52 Aug. 14, 1940 22, 1000.6 | 27,000 | 288
58. Yadkin River at Wilkesboro, N. C,. 493 1904-52 Aug. 14, 1940 37.6 980.0 N€0,000 | 325
584 Mulberry River below Hay Meadow 39.3 - Aug. 14, 1940 - - 16,000 | 407
Creek near Mulberry, K. C.
S8B Roaring River at Gordon Cotton 136 - Aug. 14, 1940 - - 17,000 ' 125
M1)1 near Roaring River, N. C.
59. Pisher River near Dobson, N. C. 109 1921-32 Oct. 2, 1929 12,1 - 8,300 76.1
€60. Pisher River near Copeland, N. C. 121 1932-52 Aug. 14, 1940 18.4 931 27,300 | 226
60A Ararat River at Duke Power Co. 287 1937=-52 June 14, 1947 - - 40,000 | 139
Plant No. 3 near Pilot Moutain,NC
60B Little Yadkin River near Donnahs,NC 59.7 - Aug. 14, 1940 11.5 - 3,470 58.1
€61. Porbush Creek nesr Yadkinville,N.C. 21.7 1940-52 Sept. 30, 1944 | 11.0 739 2,450 | 113
614 Reedy Creek near Yadkin College,N.C. 13.3 - Aug. 14, 1940 5.5 - 738 55.5
62, Yadkin River at Yadkin College, N.C.| 2280 1916-52 July 1916 36.3 6756 94,300 41.4
62A Dutchmens Creek near Cornatzer, N.C. 83.6 - Aug. 15, 1940 10.6 - 3,300 39.5
62B Runting Creek near Spurgeon, M. C, 14.6 - Aug. 14, 1940 - - 12,000 | 22
€2C Rocky River at Robertson's M1ll 44.9 - Aug. 14, 1940 - - 3,000 66.8
near Jennings, N. C.
63. Rocky River at Turnersburg, N. C. 85.5 - 1936 to 1938 18 742 - -
1940-52 Sept. 18, 1945 12.1 736.2 5,100 59.6
64. South Yadkin River near Mocksville, 313 1939-52 Sept. 19, 1945 | 16.0 [} 8, 25.6
644 South Yadkin River at Cooleemes,K.C.| 569 1929-52 Oct. S, 1929 32.2 656.8 | 24,800 43.6
65. Third Creek at Cleveland, N, C. 7.4 1940-52 Sept. 19, 1945 | 15.8 700.2 3,080 35.2
66. Yadkin River nesr Salisbury, N. C. 3400 1896-1927 |July 18, 1916 23.8 - 1,000 35.6
67. Abbotts Creek at Lexington, N. C. 174 1940-52 Sept. 25, 1947 22,1 649 14,800 85.1
674 Pourmile Branch near Southmont,N.C. 19.4 - Aug. 14, 1940 7.0 - 1,800 92.8
68. Yadkin River at High Rock, X, C. 3980 1916-27 July 1916 22.1 580.8 8,000 34.7
68A Yadkin River at Narrows Reservoir 4160 - Oct. 3, 1929 - - 13,000 27.2
near Badin, M. C.
69, Uwharrie River near Trinity, N. C. 11,3 1935-41 July 17, 1941 7.0 - 2,190 | 194
70. Uwharrie River near Eldorads, N.C. 347 1928,
1939-52 Sept. 181945 26,2 323 23,300 67.1
71. Rocky River near Norwood, N. C. 1370 1908-52 Sept. 18, 1945 | 46.4 259.3 o5, 76.6
71A Little Brown Creek near Polkton,N.C. 13.5 1936-40 July 21, 1839 7.0 - 2,200 | 163
73. Brown Creek near Polkton, N. C. 110 1908-53 Sept. 18, 1945 | 17,7 234 17,300 | 157
738 Pee Dee River near Ansonville, K.C. | 6330 - 1908 41.3 - - -
- Aug. 16, 1940 28.3 - 78,700 12.4
738 Pee Dee River at Blewett Reservoir 6830 - Aug. 17, 1940 - - 82,800 12,1
"o » ug.lﬁkiuhl. N. C.
oo ver near Rock , K. Cc.| 6870 1806-52 Aug. 27, 1908 | 31.3 152 76,000 | 40.2
7 North Pork Jones Crosk mesr 10.0 | 1936-41 |Juse 4,’2937 *
Wadesboro, N. C. July 20, 19839 6.4 - 2,410 | 241
75. Pee Dee River at Cheraw, 8. C. 7380 1891-1930 |Aug. 27, 1908 44.3 - 09, 41.9
76. Juniper Creek near Cheraw, S. C. 64 1940-52 Sept. 18, 1945 5.7 - 3,910 61.1
77. Drowning Creek near Hoffman, N. C. 178 1940-52 Sept. 18, 1945 | 10.3 280 10,900 81.2
78, Lumber River st Boardman, N. C. 1220 1897-1952 [August 1928 11.8 83.8 | 26,000 20,5
79. Little Pee Dee River near Dillon, 524 1839-52 Sept. 20, 1945 | 14.C - 9,810 18.7
s. C » o
- L]




Table 2 - Maximum imown flood stages and discharges of North Carolina streams--Continued

Maximum stage and disoharge

Drainage hr:od — Discharge
. o vation
Streas and place of determination (::nn .. 0 Oage abiove cts
milea) floods Date height | mean sea per
(teot) level Cfs |eguare
(feot) mile
SANTEE RIVER BASIN
79A. Mill Creek at 014 Port, N. C. 20.7 - Aug. 13, 1940 10.1 - 7,900| see
798 Buck gﬂot st Lake Tahoma 22,7 - Aug. 13, 1940 - - 6,200] 273
ar Marion, N. C
80. c.:'b-.;inr'no-r iu-lon. N. C. 17 1940-52 lAug. 13, 1940 19.3 1227 71,400 418
80A North Pork Catawba River at 5.2 - Aug. 13, 1740 - - 15,000 2880
Linville Caverns near Asheford,
N. C.
B80B North Pork Catawba River .tncm 41.e - Aug. 13, 1940 - - 55,000| 1320
Sevier near Woodlawn, K. C.
81, Linville River at Bnnah, n. C. 85 1916-52 |Aug. 13, 1940 11.4 1217.3 | 39,500| 608
8la Bailey Pork at mouth near 8.0 - Aug. 13, 1940 - - 9,700| 1210
Morganton, M. C.
B1B Steels Creek near Tablerock, N. C. 16.0 - Aug. 13, 1940 - - 24,000]| 1500
81C Upper Creek above Steels Creek 20.2 - Aug. 13, 1940 - - 25,000| 1240
near Tablerock, N. C.
61D Warrior Pork below Worry near 80.5 - Aug. 13, 1940 - - 38,000| 472
Morganton, ¥. C.
B1E Hunting Creek at Southern Railway 21.7 - Aug. 13, 1940 - - 14,000] 645
crossing near Morganton, N. C.
81F Little Mulberry Creek near 27.3 - Aug. 13, 1940 - - 14,000 513
Collettsville, N. C.
816 Johns River at Collettsville, N.C. 69.1 - Aug. 13, 1940 - - 31,000| 449
BlR Wilson Creek near Adako, N. é. 66.0 1916,1940|Aug. 13, 1940 36.5 - 99,000| 1500
Bl Lower Creek st Lenoir, N. C. 47.6 - Aug. 13, 1940 - - 20,000| 420
81J Gunpowder Creek at Duke Power Co. 34.9 - Aug. 13, 1940 - - 13,000 372
Gunpowder Plant 2 near Granite
Palls, N. C.
81K Lower Little River at Liledown 69.9 - Aug. 14, 1940 = - 23,000 329
Mills near Taylorsville, M. C.
81L Catawba River at Catawba - N. C. 1535 1897-1952 |July 16, 1916 44,1 - - -
Aug. 14, 1940 36.8 783.3 [177,000| 118
82, BHenry Pork near Henry River, N. C. 80 1916-52 |Aug. 13, 1940 29.2 920.2 | 31,300| 301
62A Indien Creek near Laboratory, N. C. 69.3 | 1929,1940 |October 1929 - - 9,920] 143
82B South Fork Catawba River at 506 1916,1940 |July 1916 - - 31,900 63.0
High Shoals, N. C.
83. South Fork Catawba River at 630 1940-52 laug. 14, 1940 21.3 624.4 | 34,000 54.0
Lowell, N. C.
84. Little s:xgu- gnok near 41.4 1925-52 |Apr. 6, 1936 16.2 587.8 8,370| 202
Charlotte « C
85. Broad Rlnr'nnr ém-noy Rock,K.C. 97 1928-52 |Aug. 15, 1928 16.8 e 26,000| 268
854 Oreen River at Turner Shoals Dam, 135 - Aug. 28, 1949 - - »000 88.9
N. C
85B (Qreen ilnr near Mill Spring, N.C. 174 1616-52 |July 1916 24,2 - - -
86. Second Broad River at Cliffside, 211 1926-52 |Aug. 14, 1940 17.9 688 15,000 71.1
'. c.
e7. ar;ndclunr near Bolling Springs, 864 1926-52 |Aug. 16, 1928 24.3 664.2 | 73,300 84.8
B7a Pir;t émd River near Gambles 25.1 - Aug. 13, 1°40 - - 14,000| 558
Store, M. C
868. Pirst Broad River near Lawndale, 198 1916-52 |aug. 14, 1940 37.8 788 32,500 | 164
N. C.
88A Buffslo Creek at Stubbs, N. C. 53.8 - Aug. 14, 1940 - - 8,800 164
89. North Pacolet River at 116 1930=i.. Aug. 14, 1940 27.1 742.7 12,500 108
Pingerville, 8. C.
SAVANNAR RIVER BASIN
0. Chattooga River near Clayton, Ga. 203 1921-52 Aug. 30, 1940 13.8 1179.4 | 29,000 143
NE® RIVER BASIN
90A Middle Pork, South Fork New River 9.2 - Aug. 13, 1540 - - 5,100 | 554
about 3.3 miles below Blowing .
n“k. N. C.
90B lo;nr: Creok near mouth near Boone, 11.6 - UAus. 13, 1940 - - 7,000| 603
90C Rittle Creek at mouth near Boone, 3.5 - Aug. 13, 1940 - - 1,900 | 543
. L
9l1. South Pork New River near 207 © 1916=-52 hug. 14, 1740 22.5 2679.5 | 52,800 | 255
Jefforaon, X. C.
92. S8outh Pork New River near 325 1909-16 |[July 15, 1916 21.3 25671 46,000 | 142
Crumpler, N. C.
924 Buffelo Creek near mouth near 12.6 - ug. 13, 1940 - - 8,400 | 667
West Jefferson, N. C.
92B Borse Creek at N & W R.R. trestle 32 - ug. 13, 1940 - - 8,100 | 253
- lowcmhmlo. K. C.
r8e Creex at Lansing, M. C. 58 - ug. 13, 1940 - - 18,000 | 310
94. North Pork New River n{ Crumpler, 277 1909-52 ug. 14: 1940 23.0 2641.8 73:000 264
3. ln.ni;or near Galax, Va. 1131 1930-52 ug. 14, 1940 25.7 2053.7 §41,000
95. Chestnut Creek at Galax, Va. 39 1940-52 ug. 14: 1940 17.4 2362.4 11:000 ;2




40

PLOODS IN NORTH CAROLINA

Table 2 - Maximum known flood stages and discharges of North Carolins streams--Continued

Maximum stage end discharge

: frainage | Perioh Elevation| Discharge
Streanm and place of determination (;:::" k::'n Gege above cfe
miles) floods Date height | mean sea por
(foot) level cfe
(foet) e
mile
PRENCH BROAD RIVER BASIN
96. Prench Broad River et Rosman, N.C. 7.9 Ji:aog-g:. July 1810 ﬁ': e}g.; ° 210 -
- Aug. 3 . 2 o 139
97. Prench Broad River at Calvert,N.C. | 103 - Juty igiclna 183 | mime.e 16.;00 "
) Avug. .

98. Catheys Creek near Brevard, N. C. 1.7 1945-52  |Mar. 11, 1952 4.0 | 2234.4 | "1,260] 108
100. Davidson River near Brevard, N. C. 40.4 16876-1952 | June 1676 11.9 2127 8,700 218
101. Little River near Penrose, N. C. 41.4 19-‘-2 - July 1916:..952 %3 - gliaes 3 an 7;3

- Mar, 11 1
R, S Kesakone Sunceey B, | W8 | ool | G6e O | 0] dare] =) o
- e 2 . .
10S. Pr;ncg Broad River at Blantyre, 296 19;1 - :uly %gielﬁa g.% :gg.; 26.;00 8;.5
« Co - ug. e

104. Boylston Creek near Horseshoe,N.C. 4.8 | 1943-52 |pec. 7, 1950 5.7 | 2078.1 g 54.4
105. 80::11 ’":.“}1' River at The 9.99 1927-49 |Aug. 15, 1928 8.0 - 2,200 222

nk Be «» Co

108, Mills Rlnr’ulr Mills River, N. C. 66.7 1876-1952 |Aug. 30, 1940 13.6 2102,.1 13,400] 201
109. Clear Creek near Bendersonville N.C. 42.2 1916-52 July 16, 1916 16 2088 9,000] 213
110. Mud Creek at Naples, N. C. 109 1916-52 July 16, 1916 21.5 2069.0 40,000] 367
111, Cane Creek at Pletcher, N. C. 63.1 1916-52 |July 1916 14.8 2J87.0 | 23,000 384
112. l‘r;ncg Brosd River at Bent Creek, 676 19;5 - July }2, ;.2}8 g.: zgs.g & ;00 - i

. . - ‘\l‘. . 2 8. S 34

1124 North Homioy greek at mouth near 7.8 - Aug. 30, 1940 - - 5,000 641

anton, N.

112 Hominy C;eok u;ovo Candler, K. C. 28.9 - Aug. 30, 1940 - - 12,400| 429

112C South Hominy Creek above Stony . - Avg. 30, 1940 - - 1,500 294
Fork near Candler, N. C.

112D Stony Pork near mouth near Candler, 4.1 - Avg. 30, 1940 - - 1,300, 317

1128 South Hominy Creek above Beaver- 29.2 - Aug. 30, 1940 = = 5,500 188
dam Creek at Candler, N, C.

112F Hominy Creek below Candler, N. C. 67.7 - Aug. 30, 1940 - - 12,800 189
113. BHominy Creek at Candler, N. C. 79.8 1940-52 |Aug. 30, 1940 18,0 2083.8 | 13,100] 164
1154 Hominy Creck at American Enkes 86.4 - Aug. 30, 1940 - - »,800] 148

gorpunugn rayon plant at
nka, N. C.
1135B Right i‘nd Fork of North Pork 5.35 - Aug. 13, 1940 - - 3,100 580
Swannanoa River at Asheville
water system intake near Black
Mountain, N. C.
114. lo;t]: :o:k s:.iuungn ginr near 23.8 1926-52 June 16, 1949 9.1 2437.1 | 16,500| 693
ck Mountain, N. C.

115, Swannanoa River :t Swannanoa, ¥.C. 62.1 1908-31 |Aug. 16, 1928 10,9 - 10,400 167
116. Bestree Croek near Swannanoa, N. C. 5.46 1927-52 |Aug. 13, 1940 6.2 2734.6 1,370 251
117. Swannanoa River at Biltmore, N. C. 130 1791-1952 |April 1791 26 2003 31,000] 238
118, Pr;ncg Broad River at Asheville, 945 1791=1952 |July 16, 1916 23.1 1973.4 |110,000 118
116 Beaverdam Creek at dar at mouth 12.4 - Aug. 30, 1940 - - 3,100| 250

near Asheville, N. C. g *

1188 Mewfound Creek below Dix Creek 34.2 - Aug. 30, 1940 - - 12,000] 351
A noar Leiceater, N. C.

Reems Creek at Weaverville, N. C 30.9 - Aug. 30, 1940 - - 4,400 142

1180 Sandymush Creok above Turkey 45.5 - Avg. 30° 1940 - - 7,600| 167

Creek near Marshall, N. C.
119, s-:dmh Creek near Alexander, 79.5 19;8-52 ]A’ng 23 ’ ig:g lg.z g:g.% - ;
« Co N - . 5,490 69,2

120, Ivy River near Marshall, M. C, 158 1934-52 Aug. 30: 1940 12.7 1713.1 8:880 56.2
121, Pr;ncg Broad River at Marshall, 1332 - July %916 18.5 1665.3 - -

« Co 1943-52 Jan, 1946 9.2 1656.0 | 29,600 222

122, Blﬁ Izunl Creek near Stackhouse, 126 1934-52 |Mar. 26. 19835 7:9 1603.6 7:260 57.6
123. French Broad River at Bot Springs, | 1567 - July 1916 19.3 - - -

« Co 1935-49 |Aug. 30, 1940 16.1 - 75,900 48.8

1234 Spring Creek at Hot Springs, N. C. 71.5 - [Aug. 30, 1940 - - 6,300 88,1

PIORON RIVER BASIN '
1238 West Fork Pigeon River at Spruce 12.2 - Aug. 30, 1940 - -

noar Waynesville, N. C. . ' A e
123C Middle Prong, West Fork Pigeon 8.4 - |aug. 30, 1940 - - 16,400 | 1950

Rivar near Spruce near ’
19% Dig Sreen b Leks oo

& Creek a! ke near 1.32 - . 30, 1940 - -

o pReirills, N. g:m ' - e 15:900) w0

resk at Lake near 1.69 - . 30, 19 - -

o ’:i‘ "11%031'- c.m ug. » 1940 12,000 | 7100

ch (tributary to Little 0.4 - 30, 1940 - -
Rast Fork Pigeon River) near . 4,500 L1200

1230 West Pork Figson River at la

st Por geon River a ke 32.8 - . 30, 1940 - -
Logan Dam near Waynésville, N. C. - ’ 14,9001 454

124. Pigeon River at Canton, N. C. 133 1876-1952 lAug. 30, 1940 20.8 2583.0 | 31,600| 238
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Table 2 - Maximun known flood stages and discharges of North Carolina streams--Continued
Maximum stage and discharge
Drainage Period
area of Blevatio: Discharge
Stream and place of determination (Square known Oage above
miles) floods Date height | mean sea Cfs
(feot) level cfs per
(feot) square
PIORON RIVER BASIN--Con.
125. Pigeon River near Crabtres, N. C. 243 1921-29 lAug. 16, 1928 18.0 - 23,000] ©4.7
126. Jonathan Creek near Cowe Creek,INC 65.3 1831-52 |Auz. 30, 1940 7.5 2391.4 3,200, 49.0
127. Pigeon Riwr near Hepco, M. C. 350 1876=-1952 |1876 and 1902 18 2354 42,000 120
128, Cataloochee Creek near 49.2 1935-52 |Aug. 30, 1940 7.0 2464.5 3,390 68.9
Cataloochee, N. C.
NOLICHUCKY RIVER BASIN
1290. North Toe River at Altapass, N.C. 104 - July 1918 24 2567 - -
1935=-52 |Aug. 13, 1940 19.5 2562.4 | 22,200] 213
1204 South Toe River above Locust 32.8 - Aug. 13, 1940 - - 18,000] 550
Creek near Busick, K. C.
1298 Crabtree Creek above Roaring 15.4 - Aug. 13, 1940 - - 3,400]° 221
Branch near Estatoe, N. C.
130, S8outh Toe River at Newdale, N. C. 60.8 1935-52 |JAug. 13, 1940 17.4 2461.4 | 29,400] 484
1304 North Toe River at Toecane, N. C. 233 - Aug. 13, 1940 - - 5§1,000] 219
130B Cane River at dam near 36.6 - Aug. 13, 1940 18,000] 492
Burnsville, N. C.
131, Cane® River near Sioux, N. C. 157 1934-52 |Aug. 13, 1940 17.8 2083.0 | 31,800f 203
132, DNolichucky River at Poplar, M. C. 608 - 1901 and 10168 21 1993 - -
1926-52 |Aug. 13, 1940 19.7 1991.7 | 74,500 123
WATAUGA RIVER BASIN .
132A Watauga River below Laurel Pork 33.1 - Aug. 13, 1940 - - 38,000] 1150
near Valle Crucis, N, C.
132B Dutch Creek near Valle Crucis,N.C 2.42 - Aug. 13, 1940 - - 9,200] 3800
132C Craborchard Creek near Valle 2.09 - Aug. 13, 1940 - - 6,000|2870
Crucis, N. C.
132D Dutch Creek at Valle Crucis, N. C 10.6 - Aug. 13, 1940 - - 16,000]1510
132E Watauga River above Cove Creek 55.1 - Aug. 13, 1940 - - 41,000| 744
near Suger Grove, N. C.
132r ux.:uélo Creek near Sugar Grove, 4.8 - Aug. 13, 1940 - - 4,200] o75
132G Cove Creek near Sugar Grove, N.C. 17.7 & Aug. 13, 1940 - - 12,000| 678
133. Wataugs River near Sugar Grove, 90,8 1916-52 |Aug. 13, 1940 29.6 2637.3 50,BOOi 559
1334 Blk River near Danner Blk, N. C. 17.8 1835-40 |aug. 13, 1940 16.9 - | 21,900|2230
135, Elk River near Rlk Park,N. C. 42.0 1935-52 |Aug. 13, 1940 17.8 2ez2e 27,500| 655
LITTLE TENNESSEE RIVER BASIN
136. Little Tennessee River near 140 1898-1952 [October 1898 15 2023 7,800] 55.7
Prentiss, N. C.
137. Cullasaja River at Hi s, N.C 14.9 1928-52 |Aug. 30, 1940 9.4 3383,.0 5,100 s42
138. Cullasaja River at C lasaja, N.Cq 86.5 1908-52 |Aug. 30, 1940 20.8 044,2 16,500 191
139, Little Tennossee River at 205 1907-10 |June 4, 1909 10.3 - 7,850 26.9
Pranklin, K. C. 1921-25
140. u;tlg Tennessee River at Iotla, 323 1898-1945 |Aug. 30, 1940 13.5 - 19,6800 60.7
141. Little Tennossee River at 436 194052 |Aug. 30, 1940 11.5 1772.7 | 22,000 50.5
4deedmore, N. C.
142, lu:tnlinh R:vo; near Rainbow 51.9 1940-52 |June 16, 1949 9.7 3082.7 6,300] 121
prings, . .
142A MNantahala River at Nentahala, N.Cd 144 1343-52 |Peb. 10, 1946 8.2 1902.8 7,510f 52.2
143. HNantahala River at Almond, N. C. 174 1921-41 |Ped. 4, 1936 10,2 - 11,000 63.2
144, Ll:tlz Tennessee River at Judsou, 664 . 1897-1944 |Ped. 28, 1902 16.2 - 5§1,000| 76.8
144 Iol} c;ook near Tuckasegee, N. C. 14.1 - Aug. 30, 1940 - - 14
1448 Bast Pork Tuckaseges River near 80.3 - Aug. 30, 1940 = - so:ggg -1
ckasegee, N, C.
145, :ha;fna:soo River at Tuckasegee, 143 1840-1952 |Aug. 30, 1540 21.1 2146.3 | 40,800| 285
1454 West Pork Tuckesegee River above 26.8 - Aug. 30, 1940 - -
Glenville Dam near Glenville, Ul 25 10:300] e
N. C.
145B West Pork Tuckasegee River at 52.5 - Aug. 30, 1940 - -
Glenville Powerhouse near o ' 14,000 267
406 & ‘l‘ueh;ope, N. C. :
aney Fork near Rast laport,N.C 39.4 - Aug. 30, 1940 - - 7
147, Scott Creek above Sylva, N. C. 50.7 1928-52 [Aug. 30, 1940 8.6 | 2065.0 | “3°090| “eo.9
148, h:fu;:goo River at Dillsboro, 347 1928-52 |JAug. 30, 1940 22.0 1972.1 | 52,600| 152
149, Oconoluftee River at Cherokee,N.C. 131 1907-49 |November 1906 12 - 12,000
1494 Oegl.loé?rtu River at Birdtown, 1684 1946-52 |Jan. 7, 1946 12,0 | 1es5.3 | 15,000 81.8
151. 'mcl.m:sn River at Bryson City, 855 1840-1952 |May 1840 21 1738 100,000 153
152. Noland Creek mear Bryson City,y.c] 13.8. | 1936-52 [|aug. 50, 1940 4.9 | 2285 1,530| 111
153. Hazel Creek at Proctor, M. C. 4.4 1943-52 |Mar. 29: 1951 5.9 1809.2 4:870 110
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Teble 2 - Maximum known flood ste:es and discharges of North Carolina streams--Continued
Maxirmum stage and discharge
Drainage Period 1scharge
area of Elevation o &
Stream and place of determination (8quare known Cage above cfs
miles) floods Date height | mean sea per
(feot level Cfs square
(feet) nile
LITTLE TENNESSEE RIVER BASIN--Con.
154. Little Tennessee River at Pontana 1571 - March 1867 23 1298 - -
Dam, N. C. 1939-44 |Aug. 30, 1940 15.9 | 1291.0 71,200 45.3
155. Snowbird Creek near Robbinsville, 42.0 1943-52 Mar. 29, 1951 9. 1962.5 7,430| 177
1554 Chot.nh.luvor at Johnson, N. C. 177 1921-27 |Dec. 25, 1926 % - 11,000| 62.1
HIWASSEE RIVER BASIN
157. Hiwassee River at Presley, Ga. 45.5 1942-52 Mgr. 11, 1952 15.2 1947.9 5,700| 125
158, Shooting Creek near Hayesville, 37.6 %gﬁg-gg. June 16, 1949 9.2 1939.5 6,820| 181
N. C. -
159. Hiwassee River below Hayesville, 252 1892.51 Oct. 3, 1898 16.1 - 17,000 67.5
K. C. 1935~
160. Hiwassee River at and above 421 1897-1952 |Mar. 19, 1899 18.4 1526.4 23,100 54.9
Murphy, N. C.
161. Valley River at Tomotla, N. C. 104 1905-52 Nov. 19, 1906 17.3 1573.8 9,030 86.8
162. Nottely River near Blairsville, 74.8 1942-52 Mar. 11, 1952 16.8 1829.2 8,500 114
Ga.
163. Nottely River near Ivylog, Ga. 191 1937 =42 July 22, 1938 12.2 - 11,500| 60.2
164. Nottely River near Ranger, N. C. 272 1901-40 |Feb. 28, 1902 21.0 - 14,100| s51.8
165. Hiwgssee River at Hiwassee Dam, 968 1934-¢3 Feb. 4, 1936 13.4 1276.8 42,800 44.2
N. C.
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METHODS BF DETERMINING PLOOD FREQUENCY

Several methods have been developed and
used to compute flood frequency. The methods
used in this report reflect the present sta-
tus of a continuing study by engineers of the
Water Resources Division, Geological Survey.
Analyses are first made to determine the fre-
quency relation at a gaging station. Then
further analysis on a regional basis permits
frequency to be determined at both gaged and
ungaged sites. The general description of
flood-frequency methods given in this report
is taken for the most part from Geological
Survey Circular 100, Floods in Georgia, by
R. W. Carter,

Flood Frequency at a Gaging Station

Kinds of Flood Serles

Two kinds of flood series may be considered,
annual=-flood series and partial-duration
series,

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

The partial-duration series includes all
ma jor floods even though several occur in one
year. Such a series 1s obtalned by listing
all floods above a selected base discharge.
The base usually selected 1s equal to the
lowest annual flood so that at least one
flood will be included from each year. An
objection to the use of this series 1s that
floods closely consecutive may not be fully
independent events; that i1s, one flood sets
the stage for another. PFurthermore, the
frequency of floods 1s usually of interest
because of the possibility of damage that may
result from a given flood. Several closely
consecutive floods may csuse little more dam-
age than the highest one of the group. On
the other hand, the partial-duration series
could be used to determine the frequency of
inundetion of a highway fill that will not
necessarily be destroyed by any flood.

There 18 an important distinction in mean=-
ing between the recurrence intervals of anm-
al floods and the recurrence intervals of
partisl-duration series floods. In the annu=-
al-flood 8eries the recurrence interval is
the average interval in which a flood of a
given size will recur as an annual meximum.
In the partial-duration series it is the
average interval in 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 less than 10 years, a
flood of a given size will have a shorter re-
currence interval in the partial-duration
series than it will in the ennual series., The
two methods give esentially ldentical results
for the larger floods and for intervals
greater than 10 years. As most designs are
for intervals greater than this, it 1is appar-
ent that the use of either method will pro-
duce satisfactory results. The annual=-flood
series is used in this report because of 1its

simplicity and because it lends itself more
readily to statistical analysis. Further-
more, a definie relationship 1/ between the
values in the two series allows the partial-
duration series to be computed from ths annu-
al-flood series, Comparative values of re-
currence intervals by the two methods are
shown below:

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

Annual-flood | Partial-duration
series series
1.10 0.41
1.25 «62
1.50 .91
1.75 l.18
2.00 1.45
2.54 2.00
5.0 4.6
10.0 9.5
15.0 14.5
20,5 20
100.5 100

Plotting a Flood Series

The annual floods are listed and numbered in
order of magnitude beginning with the largest
as number 1, Fitting e time scale to the ar-
ray may be done in several ways. The formu-
la adopted by the Geological Survey is sim-
ple and yet gives results acceptably in con=-
formance with some of the latest theories.
Recurrence intervals are computed from the
“ormule (N+1)/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 1 down to the lowest as a num-
ber equul to "N".

The annual floods are plotted against their
corresponding recurrence intervals on a spe-
clal form 2/ for analysis of flood frequen=
cles by the theory of extreme values 3/. The
discharges are ordinarily plotted to a linear
scale as ordinate; the abscissa (scale of re-
currence intervals) 1s 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 chart
80 graduated. Some of the basic assumptions
used in developing the theory are not in
strict accordance with the characteristica of
the hydrologic data involved, and experience
with the comparatively short records avail-
able indicates that the points define curves
that are generally 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-

1/ Langbeln, W. B., Annual floods and the
partial-duration series: Am. Geophys. Union
Trans., pp. 879-881, Dec. 1949,

%7 Powell, R. W., A simple method of esti-
mating flood frequencys Civil Eng., PPe.

105-106, Peb. 1943

§7 Gumbel, E. J., TFloods estimated by

gszgability method: Eng. News Rec., June 14,
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uency relationships. Reliable historical
gntn should be given the greatest weight in
defining the flood-frequency graph.

The historical account of all floods above
a certain stage 1s especially valuable. Such
& 1list is of the nature of a partial-duration
series above a high base, or it may be simi-
lar to the upper end of an annual series., 1In
either case the treatment is the same. All
floods, both historical and those for the
period of record, above the high base, are
listed in order of magnitude and assigned
recurrence intervals in the same manner as
previously discussed but are based on the
period of time for which they are known to be
the highest,

Fitting Frequency Graphs

After the annual floods have been plotted
it 1s necessary to fit a curve to the points.
Several frequency functions may be used for
this 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 record. 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 incressingly in error.
An unpublished study entitled "Characteris-
t'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 maln 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

Determination of flood frequency as des-
cribed above can be made only when a discharge
record of floods is avallable. It would
be impracticable to obtain a discharge record
at every point at which flood=-frequency in-
formation is or may be needed. There 1is,
then, a need for developing frequency rela-
tions 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 1s done by expressing
the flood magnitudes as "ratio to mean-annual
flood", and then combining the data for many
atations. 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-annual flood" and
basin characteristics. Detalls of the method
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 time
trends in flood runoff. The base period se-
lected should be one for which many complete
flood records are avalilable and in addition
it should be as long as the records permit.

Computation of Comparable Means

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

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 1line and the 2.33-year recurrence in-
terval. The mean annual flood 1s defined as
the discharge corresponding to the above-de-
scribed intersection. The significance of
the 2.33-year recurrence interval comes from
the extreme-value theory 5/ which requires
that the mean of the annual floods plotas at
2.33 years on the abscissa scale. Geological
Survey practice favors the graphical over the
analytical method of determining the mean
annual flood because the graphical solution
glves greater weight to the medium floods and
i1s not appreciably influenced by the inclu-
sion or exclusion of an extremely high flood
in the base period as would 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 i1s 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 basls 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
1s, none should differ from the group mean
more than would te 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 crdinarily approxi-
mate straight lines through the lower range;
such lines show a variation in slope. The
slopes are expressed as the ratlio of a flood
of definite recurrence interval (the 10-year
flood 1s used) to the mean annual flood.
Then a statistical test 5/ for homogeneity of
the group of statlons 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:t State of Illinois,
Department of Waterways, p. 373, 1954.

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

The composite or average flood-frequency
curve for a homogeneous group of stations is
?repared by (1) computing the order number

starting with 1 as 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
flo0d and determining the median, (3) plot-
ting the median ratios agalinst 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 avallable at
gaging stations but will be needed for ungag-
ed sites. Both the mean annual flood and the
physical characteristics of the basin are re-
lated to the flood potential 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 found. The use
of that relation for a gaged site should pro-
vide a more relisble value of mean annual
flood than would be determined from the indi-
vidual station record. The composite fre-
quency carve may be transferred to the se-
lected site using thutmesn 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 data for North Carolina streams.
The result is the composite annual flood-fre-
quency curve shown in figure 7, applicable to
streams throughout the entire State. The
curve was derived as follows

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

(2) The test for variation in slope of
the individual frequency curves showed that
the group, with the exception of 6 curves for
stations located at random throughout the
State, represented a homogeneous region. Be=-
cause this number of non-conforming items 1is
within the number permlissible due to chance
elements involved, it was concluded that the
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Flgure 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) The possibility or a relation be-
tween slope of the frequency curve and drain-
age area was investigated. A significant re-
lation would preclude combination of individ-
ual frequency curves from drainagesareas of
greatly different size. The 144 frequency
curves exhibited a tendency toward flatte-
slopes corresponding to larger drainage areas
but the relation was not statistically sig-
nificant. No reduction in 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 base period 1925-52.

(5) The frequency relation for the
period 1925-52 was related to the period
1895-1952 by deriving composite frequency

FLOODS IN NORTH CAROLINA

curves for both periods for records from 18
gaging stations in North Carolins end 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 8. The re-
sulting composite curves are practically
identical for the two periods, indicating no
change in average frequoncy 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
show a progressive movement of the frequency
curve to the right with increased record,
s8ignifying decreasing flood discharges. Fre-
quency curves at other stations show little
change, and at still others in adjacent
states the curves show a trend toward

Table 4.--Gag’ng stations from which records were used in derivation of composite
annual flood-frequency curves for periods 1895-1952 and 1925-52

Drainage
Area Period of record
Gaging station (Square of annual floods
miles)
4. Roanoke River at HMoanoke, Va. 388 1896-1952
135. Dan River at South Boston, Va. 2730 1901-06, 1924-52
16. Roanoke River at Roanoke Rapids, N. C. 8410 1912-50
20. Flshing Creek near Enfield, N. C. 521 1915-52
21. Tar River at Tarboro, N. C. 2140 1897-1900, 1906-52
52. Cape Fear River at Fayetteville, N. C. 4370 188v-1952
58. Yadkin River at Wilkesboro, N. C. 493 1204-09, 1916, 1920-52
75. Pee Dee River at Cheraw, S. C. 7380 1891-1930
76a Lynches River at Effingham, S. C. 1030 1892-1952
118. French Broad River at Asheville, N. C. 945 1896-1952
132a South Fork Holston River at Bluff City, 813 1900-1950
Tenn.
144. Little Tennessee River at Judson, N. C. 664 1897-1944
151. Tuckasegece River at Bryson City, N. C. 655 1852-1952
160. Hiwassee River at Murphy, N. C. 421 1897-1941
161. Valley River at Tomotla, N. C. 104 1905-09, 1914-17, 1919=-52
162. Nottley River near Ranger, N. C. 272 1901-06, 1915-17, 1919-41
165. Oostanaula River at Resaca, Ga. 1610 1892-1952
166. Etowah River at Canton, Ga. 605 1892-1952
°!3

] S0 100 Milas

North Carolina 2

®
T6a g

Pigure B8.--Locations of gaging stations used 1n flood-frequency analysis, 1895-1952 and 1925=52
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Pigure 9.--Frequency curves for 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.
They 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 avallable historic floods.
It 1s 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

Of the various drainage-hasin characteris-
tics, drainage area has by far the greatest
effect on flood magnitudes in North Carolina.
Therefore, the relation between mean annual
flood and drainage 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. Thils step was carried out in the
Little Tennessee and French Broad River
Basins. Results indicated some correlation
with main-channel slope and with an index
describing the relative efficiency of the
dralnage system. However, (1) accuracy of
the resuls obtained by using the additional
variables was not appreciably greater than
could be obtained by using drainage area
alone, (2) the determination of thes= addi-
tional variables would require considerable
work by the user of the curves, and (3)
topographic maps have not been prepared for
much of the State. Therefore, the use of
additional variables 1s considered impractl-
cable at present.

Alternative to the use of other basin char-
acteristics 1s the division of the State into
areas in each of which the total effect of
basin characteristics other than drainage
area 1s sensibly constant and to determine
for each such area the relatior. of mean annu-
al flood to drainage area. Subdivision of
the State into river bssins is not feasible
because streams in the eastern part of the
State originate in the Pledmont and flow
through the Coestal Plain, thus crossing
boundaries between apparently homogeneous
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areas. Even in the western part of the State
many streams drain two areas of different
flood-producing characteristics. Apparently
the delineation of hydrologically homogene-
ous areas must be based on the plotting of
avallabie points supplemented by some know-
ledge of physical characteristics of the
basins. Detalls 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 (1) lack of knowledge of the true
shape of the relation betwecr 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 always 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 first difficulty can be partially met
by some premise as to the shape of the curve
of relation between mean annual flood and
drainage area. It has been determined 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 apparently representing similar topo-
graphic characteristics. Here 1t 1is consld-
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 drainage area. The additional prem-
ise 1is used that all curves 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. Whether the assumed form of
relation holds down tc very small drainage
areas 1s not known. However, in the drainage
area range above 5 square miles it 1s be-
lieved that such a set of curves will serve
as a satisfactory basls for expressing 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 analyslis. Summarizing, the relations
should be straight lines on log-log paper,
should vary in slope, and should, 1f 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 drainege
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 arca was pursued along
the lines previously described. Results of
the analysis are 6 different curves each of
which 1s applicable to one or more of 11 hy-
drologic areas of the State. No information
is availgble for an additional area adjacent
to the coast. Figure 10 13 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 individusl station means dcviate ex-
cessively from the appropriate curve. These
deviations can in some instances be explsined
by known characteristics of the drainage ba-
sins. Others are unexplainable except by
chance varistion. The 95% confidence inter-
vals used should include the true mean annual
flood 95% of the time. There 1s still 1
chance in 20 that a mean annual flood will
fall 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 sugsestions for de~
termining mean annual floods in each area.
The curves relating mean annual flood to
drainage area are presented at appropriatc
locations.

Area lA.--This area comprises the follow-
ing basins: 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.51)
describes the applicable relation tetween
mean annual flood and drainage area. The
highest runoff in the 8tate occurs in this
area and in Area 1B. The limits of Area 1A
are not well defined. The curve is fairly
well defined by the data except for stations
80, 116, and 130. It 1s not known whether
tke plotting of these points results from
random variation or from some 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
subject to substantial artificial regulation
and the methods used here are not applicable
to it.

Area 1B.--French Broad River Basin upstream
from Little River and Pigeon River basin up-
stream from Richland Creek constitute this
area. The five stations check curve 1 (fig.
11) within reasonable limits.

Area 2A.--This irregular-shaped area in-
cludes headwatersof the Tar and Neuse Rivers,
most of the upper Cape Fear River Basin, and
some lower tributaries of Yadkin-Pee Dee
River. Curve 2 shown in figure 12 (p.51 )
averages the points in this region but the
scatter 1s appreciable. The upper Haw River
Basin lles outside this area in a region of

§7 A Geological Survay base map of North
Carolina (scale 1:1,000,000) on which the hy=-
drologic area boundaries are plotted 1s avail-
able for inspection at the Raleigh, N. C.
office of the Geological Survey.
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Table 5 - Mean annual floods deteimined from individusl frequency curves for the base period 1925-52

Drains Mean
Gaging Station b0, e Oaging Station ares | anmuel
(stream and town) (Square flood (stream and town) (Square flood
miles) (cfs) miles) | (cfs)
1. Blackwater - Pranklin 613 3,400 78. Lumber - Boardman 1220 5,750
2. Meherrin - Lawrenceville 553 6,800 78. Little Pee Dee - Dillon 524 2,610
3. Fonteine - EBmporia 86 1,920 80, Catawba - Marion 171 6,200
4. Roanoke - Roanoke 388 8,800
5. Dan - Prancisco 124 4,000 8l. Linville - Branch 65 4,540
82. Henry Fork - Henry River 80 5,200
6. N. Mayo - Spenc-r 108 3,100 83. 8. F, Catawba - Lowell 630 11,400
7. Mayo - Price 260 8,300 84. Little Sugar - Charlotte 41.4 4,000
8. Dan - Wentworth 1050 19,200 86. Second Broad - Cliffside 211 6,800
9. Smith - Martinsville 374 13,400
10. Smith - Spray 538 13,700 87. Broad - Boiling Springs 864 18,000
88. Pirst Broad -Lawndale 198 8,700
1l. Sandy - Danville 113 3,700 88. N. Pacolet - Fingerville 116 3,200
12. Dan - Danville 2050 29,200 9l. 8. F. New - Jefferason 207 4,600
13. Dan - South Boston 2730 28,800 93. New - Galax 1131 19,900
14. Banister - Halifax 552 7,600
15. Hyco - Omega 338 5,100 94. N. F. New - Crumpler 277 6,000
96. French Broad - Rosman 67.9 4,360
16. Roanoke - Roanoke Rapids 8410 75,000 ©7. Prench Broad - Calvert 103 5,300
17. Roanoke - Scotland Neck 8700 59,000 98. Catheys Creek - Brevard 11.7 786
18, Tar - Tar River 161 6,700 100. Davidson - Brevard 40.4 3,000
19. Tar - Nashville 701 8,200
20. Fishing - Enfield 521 5,220 101. Little - Penrose 41.4 1,730
102. Crab - Penrose 10.9 790
21. Tar - Tarboro 2140 16,300 103. Prench Broad - Blantyre 296 7,000
22. Eno - Hillsboro 66.5 2,900 104. toylston - Horseshoe 14.8 590
23. Flat - Bahama 150 7,400 105. 8. F. M11ls - The Pink Beds 9.99 610
24. Dial - Bahams 4.9 400
25. Rocky - Bahama 2.7 192 108. Mills - Mills River 66.7 2,650
109. Clear - Hendersonville 42.2 1,700
26, Neuse - Northsi 526 9,800 110. Mud - Naples 109 3,100
27. Neuse - Clayton 1140 10,800 111. Cane - Fletcher 63.1 2,050
28. Middle - Clayton 80.7 2,320 112. PFrench Eroad - Bent Creek 676. 11,200
29, Little - Princeton 229 3,000
30. Neuse - Goldsborc 2390 14,700 113. Hominy - Candler 79.8 2,000
114. N. F. Swannanoa - Blk. Mtn. 23.8 1,750
31. Neuse - Kinston 2690 15,500 115. Swannanm - Swannanoa 62.1 3,500
32. Contentnea - Wilson 236 2,880 116, Beetree - Swannanoa 5.46 240
33. Contentnea - Hookerton 789 4,580 117. Swannanoa - Biltmore 130 3,050
34. Haw - Benaja 168 1,850
35, Horsepen - Battle Ground 15.9 700 118. French Broad - Asheville 945 14,500
119, Sandymush - Alexander 79.5 2,500
36. Reedy - Gibsonville "3 2,520 120. Ivy - Marshall 158 3,400
37. 8. Buffalo - Greensboro 32.8 1,720 121. French Broad - Marshall 1332 18,600
38. N. Buffalo - Greensboro 36.4 1,600 122. Big Laurel - Stackhouse 126 2,970
39. Haw - Haw River 599 12,800
40. Haw - Pittsboro 1310 26,000 123. Prench Broad - Hot Springs 1567 23,400
124, Pigeor - Canton 133 7,600
41. Morgan - Chapel Hill 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. E. P. Deep - High Point 14.2 1,500 128. Cataloochee - Cateloochee 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. Doep - Ramseur 346 13,800 131. Cane - Sioux 157 5,500
47, Bear - Robbins 134 6,000 132. Nolichucky - Poplar 608 16,600
48. Deep - Moncure 1410 22,500 133. Watsuga -~ Sugar Grove 90.8 5,200
49, Cape Pear - Lillington 3440 45,000
50, Little - Manchester 348 3,500 135. Elk - Elk Park 42.0 2,500
136. L. Tennessee - Prentiss 140 2,770
51. Little - Linden 460 3,700 137. Cullesaja - Highlands 14.9 880
52, Cape Pear - Payatteville 4370 45,400 138, Cullesaja - Cullasaja 86.5 2,800
53. Rockfish - Hope Mills 284 2,700 140. L. Tennessee - Iotla 323 7,050
54. HN. B. Cape Pear - Chinquapin 600 3,980
55. Waccamaw - Freeland 626 4,340 142. Nantahala - Rainbow Springs 51.9 2,200
143. Nantshala - Almond 174 6,600
56. Yadkin - Patterson 28.8 1,490 144. L. Tennessee - Judson 664 14,300
57. Reddies - N. Wilkesboro 93.9 5,600 145. Tuckasegee - Tuckasegee 143 4,530
58. Yadkin - Wilkesboro 493 14,000 147. Scott - Sylva 50.7 1,230
60. FPisher - Copeland 121 5,400
61, Forbush - Yadkinville 21.7 775 148. Tuckasegee - Dillsboro 347 7,800
149. Oconoluftee - Cherokee 131 5,890
62. Yadkin - 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, 8. Yadkin - Mocksville 313 3,400 153. Hazel - Proctor 44,4 2,500
65. Third - Cleveland 87 .4 1,410
67. Abbotts - Lexington 174 4,100 154. L. Tennessee - Fontana 1571 32,000
155. Snowbird - Robbinsville 42.0 2,700
69. Uwharrie - Trinity 11.3 1,250 157. Hiwassee - Presley 45.5 1,770
70. Uwharrie - Eldorado 347 9,350 158. Shooting - Hayesville 37.6 1,190
71. Rocky - Norwood 1370 33,100 159, Hiwassee - Hayesville 252 7,450
73. Brown - Polkton 110 2,980
75. Pee Dee - Cheraw 7380 138,000 || 160, Hiwassee - Murphy 421 12,800
161. Valley - Tomotla 104 4,080
76. Juniper - Cheraw 64 398 || 162. Nottely - Blairaville 74.8 2,650
77. Drowning - Hoffman 178 1,390 || 164. Nottely - Ranger 272 6,400
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lower flood potential (Area 5A); the effect
shows up as lower flood runoff on the main
stem of 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 1s suggested that the mean
curve be used and adjustments be made as
follows: (1) For Haw River main 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 304. (2) For
Deep River Basin upstream from mouth of Bear
Creek in Moore County incresse 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 tkis section of
the Upper Yadkin River Basin check carve 2
(fig. 12) fairly well. For treatmen: of the
main stem of the Yadkin River below Nilkes=-
boro see the section "Along the main stems
of large rivers."

Area 2C.--Records for the smaller streams
in Tower Little Tennessee and Hiwassee River
Basins help to 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 the Hiwassee River
Basin. Regulation of maln stem Little Tenn-
essee River below Fontana 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 anrual 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 Plver at Prentiss) plots low because of
flat channel slope. Stations 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 these 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 obtalned from the individual
frequency curve. Station 84 represents con-
silderable urban runoff and is not representa-
tive of the area. Portions of the maln 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

?iger Basin agree closely with curve 4 (fig.

Areas 5A and 5B.--Thesc areas Iinclude parts
of the Roanoke, Tar, Neuse, Cape Pear, and
Yadkin River Basins. Plotted points scatter
somewhat, perhaps because these sreas repre-

sent zones of transition rather than areas of
equal flood-producing potential. Main-stem
stations were not used in defining curve 5,
which 1s shown in figure 15. Station 34 1s
believed to plot low for the reasons given
for stations 113, 117, 120, and 122 under
Area 4A. The inexplicable 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 Fear Rivers see the section
"Along the mailn stems of large rivers."

Area 6.--Ten stations in the Coastal Plain
and Sandhills define the relation for Area ¢
(excepting the main stem Cape Fear, Neuse,
and Tar Rivers). The curve 1s shown in fig-
ure 16. Relations for the main stems of
large streams are given in a later sectlon.

Area 7.--This area 1is composed entirely of
flat swampy land along the coast. Because
there are no gaging-station records in this
area no flood discharge information 1s availl-
able. Even with records of annuel floods it
1s 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
areas 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 ba-
sins certain streams are in two or more of
these hydrologic areas. The mean anrnual
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 Loulsburg. The total
dralnage area 1s 430 sq ml of which 310 sq mi
1s in Area 2A and 120 sq mi is 1n Area S5A.
From curves 2 and 5 the mean annual floods
for 430 sq mi are 14,000 and 6,000 cfs re-
spectively. The mean annual flood for Tar
Kiver at Loulsburg would be computed as fol-
lows:

(14,000)(310)+(6,000)(120) - 11,800 cfs
430

This procedure can be used to obtaln the
meen annual flood on certain main-stem rivers
but special considerations make it inapplica-
ble on ochers. 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 maln stems of large rivers are not a-
menable to uniform treatment. Some may be
included with the tributaries in a hydrologic
area, others may be treated by drawing a
curve of mean annual flood in relation to
drainage area for the particular main stem,
and still others are artificlally 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
dreinage 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 addition of the tributary
drainage area. Furthermore, if the
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tributary is large relative to the maln 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 records usu-
ally available, but for all prectical pur-
poses the relation between the mean annual
flood and drsinage area is sufficlently de-
fined by a amooth curve through the avallable
data.

The principal rivers 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 River.--No data available.

Roanoke River.--Regulation by John H. Kerr
Dam precludes use of flood-frequency methods
on the portion 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 1line and Tarboro use relation given in
figure 17 for main s.-em Tar River. Below
Tarboro the relation is not defined.

Neuse River.--Use relation for main stem
Neuse B ) 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 Fayetteville. The relation 1a
undefined below Fayetteville.

Yadkin-Pee Dee River.--For main stem above
Wilkesboro use curve Z. From Wilkesboro to
head of High Rock Reservoir use relation for
main stem shown in figure 17. Artificlal 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
1.7 Flood frequency on the rest of the main
stem Catawba River cannot be determined by
methods given in this report because of sub-
stantlal artificial regulation.

French Broad River.--Use curves 1 and 4
(welghted] 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
Irom ¢nnual 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 1ife of the structure. But
in building that structure, the contractor
would be interested only in probable flood
expectancy during the particular constructlon
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 1s need-
ed to furnish such information. The select-
ion of such periods 1s described below.

The distribution of annual floods by months
for the three physiographic reglons 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 perioas.
The summer period was considered to extend
from May 1 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 are great-
er than comparable summer ones but major
winter floods are smaller than major summer
floods. These differences between summer and
winter floucd1 characteristics are related to
soll moisture conditions (as affected by
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vegetation and by evaporation) as well as to
storm 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 wintsr frequency
curves would provide reliable information on
searonal frequency.

Individual annudk-summer-flool frequency
curves were developed by determining the
highest summer flood of each year at each
site and then developing frequency curves
from the resultant 1ists 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
ordimates for both of these composite curves
are in terms of ratio to mean annual floodi
instead of rutio 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 curves 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 buse period 1925-52.
Th~y are shown in figure 19.

FLOODS IN NORTH CAROLINA

Gaging stations used were those (1) for
which records are avallable for most of the
base period 1925-52, and (2) which also for=-
med a group well distributed both geographi-
cally and with respect to size of dralnage
area. These criteria limited the available
stations to the 28 shown in table 6.

The interpretation of these annual-season-
al curves 1s comparable with the interpreta-
tion of the amual flood-~frequency curve.
For instance, consider the asnnual=-cummer=-
flood frequency curve. The flood discharge
corresponding to a selected recurrence in-
terval is the discharge that will be equalled
or exceeded as a summer maximum once (on the
average) in the number of summers given by
the recurrence interval. This discharge 1s
independent of what happens in the winter
seasons of those years.

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 1ln 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, the corresponding proba=-
bilities of occurrence in gny one season Are
2%, 54, and 20%. Another way to express
thls probability would be to say that a
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Table 6.--0aging stations from which records were used in developing composite
seasonal flood-frequency curves

Drainage

Area Period of record used in

Gaging stations (Square development of composite

miles) seasonal frequency curves
5. Dan River near Francisco, N. C. 124 1925=52
7. MaypRiver near Price, N. C. 260 1930-52
19. Tar River near Nashville, N. C. 701 1929-52
20. Fishing Creek near Enfield, N. C. 521 1925-52
21. Tar River at Tarboro, N. C. 2140 ' 1925-52
23. PFlat River at Bahama, N. C. 150 1926-52
24. Dial Creek near Bahama, N. C. 4.9 1926-52
26. Neuse River near Northside, N. C. 526 1928-52
29. Little River near Princeton, N. C. 229 1930-52
31. Neuse River at Kinston, N. C. 2690 1928-52
33. Contentnea Creek at Hookerton, N. C. 789 1929-52
34. Haw River near Benaja, N. C. 168 1929-52

35. Horsepen Creek at Battle Ground, N. C. 15.9 1926-30, 1934-52
39. Haw River at Haw River, N. C. 599 1929=-52
42. West Fork Deep River near High Point, N. C. 32,1 1925-26, 1929-52

46. Deep River at Ramseur, N. C. 346 1925-52
49, Cape Fear River at Lillington, N. C. 3440 1925=52
58, Yadkin River at Wilkesboro, N. C. 493 1925=-52
62. Yadkin River at Yadkin College, N. C. 2280 1928-52
71. Rocky River near Norwood, N. C. 1370 1930-52
78. Lumber River at Boardman, N. C. 1220 1930-52
8l. Linville River at Branch, N. C. 65 1925-52
100. Davidson River near Brevard, N. C. 40.4 1925-52
118. French Broad River at Asheville, N. C. 945 1925=52
132. Nolichucky River at Poplar, N. C. 608 1926-52
138. Cullasaja River at Cullasaja, N. C. 86.5 1925-52
151. Tuckasegee River at Bryson City, N. C. 655 1925-52
161. Valley River at Tomotla, N. C. 104 1925-52

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

The seasonal flood-frequency curves as de=-
veloped and as interpreted in the preceding
paragraphs are to the "annual" base. That
i1s, they show the recurrence intervals of
floods that may be expected to occur as maxi-
mums for the appropriaste season. These
seasonal 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 l=-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 of minor
-floods. For 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 applicgble throughout the State. Co-
ordinates of these curvesand of their re-
spective partial-duration series counter-

parts (computed on basis of the data of table
3) are given in table 7. The six curves of
relation between mean anrual flood and drain-
age area (ranging in slope from 0.86 to 0.,54)
are given in figure 20. Their areas of ap-
plicabllity are shown on figure 10, page 49 .
No information is avallable for Area 7. Re-
lations for portions of the main stems of
certain large rivers are given in figure 17.

Table 7.--Coordinates of composite
frequency curves for North Carolina

Recurrence Interval Ratio to M.A.F
Partial
Annual Duration |Annual | Summer |Winter
1.1 0.41 0.48 0.19 0.33
1.2 «56 «57 .26 .40
1.4 .80 .69 «35 +50
1.7 1.13 .82 «46 .60
2.0 1.45 «91 «55 .68
3.0 2.47 1.13 .81 .84
5.0 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 anmual flood and
drainage area allow the mean anmual flood to
be computed for any point on any stream in
the State except for (1) streams on which
flood flow is sub?ect to substantigl artifi-
clal regulation, (2) streams having drainage
areas greater or less than those for which
the applicable curve is defined, and (3)
streams 1n Area 7.
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How 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
anmal flood and drainage area and determine
the mean ennual flood at the site. The ap-
glicable curve may be found in the section

Relation of mean annual flood to drainage
area". That section also includes methods
for handling special problems such as main-
stem riversand 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 flood by
the ratic obtailned in step 3. The result is
the desired flood discharge. The entire fre-
quency curve at the specified site can be ob-
tained by repetition of steps 3 and 4 for var-
ious recurrence intervals,

It 1s recommended that the ahove 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 mggnitudes as hitherto described are
in terms of discharge. In many problems
flood stages are of equal, or greater, inter-
est and it may be desirable to express fre-
quency 1n terms of stage. The stages corres-
ponding to given discharges at a gaging
station can be obtalned from the established
stage-discharge relation. This relation for
any station can be examined by plotting flood
stages against corresponding discharges as
given in table 1. The stage-discharge rela-
{ion changes with time at some stations. Such
changes during the perlod of record may be
indicated if the points do not all plot on a
smooth curve. Otner factors which would
cause erratic plotting of points are changes
in gage location and changes in gage datum.
Where changes have occurred, the relation de=-
fined by the most recent station records
should be used.

The possibility of change 1s 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
anmal 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 dlscharges at ungaged sites re-
quires specialized knowledge of the hydrau-
lics of open channels and the methods may
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vary depending on the amount of flood infor-
mation found avallable at the design site or
nearby. Some help may be obtained from the
Geological Survey for particular sites.

Typical Problems Involving
Flood Frequency

Flood magnitude and frequency information
furnished herein will be found useful in
four general types of problemst

1. Engineering design of bridges, flood~
control works, or other hydraulic structures,
generally involving design for floods of be=-
tween 1U and 50-year recurrence intervals.
Por 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 dams whose fallure may
result in heavy damage or loss of l1life down-
atream, special studlies 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 1s required. Coordinates of
the partial-duration-series curve converted
from the composite annual frequency curve are
shown in teble 7, page S57.

3. Planning seasonal operations at sites
subject to flooding requires estimating the
probabilivy of occurrence of floods of a given
discharge (or stage) for the particular season.
Winter and summer composite frequency curves,
when transferred to the site, provide the
basls for estimating the probabllity of se-
lected flood discharges. If the "annual®
seasonal curve is used the probability 1s 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 of the selected flood being
equaled or exceeded at any time during any
particular season. After the appropriate
frequency curve of flood discharge 1s estab-
lished at the site a stage-frequency curve
may 1f desired be developed by 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.
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