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NOTABLE LOCAL FLOODS OF 1942-43

FLOOD OF AUGUST 4-5, 1943, IN
CENTRAL WEST VIRGINIA

By H. M. ERrskINE

ABSTRACT

During the night of August 4-5, 1943, a violent thunderstorm of unusual
mtensity oceurred in parts of Braxton, Calhoun, Gilmer, Ritchie, and Wirt
Counties in the Little Kanawha River Basin in central West Virginia., Pre-
cipitation smounted to as much as 15 inches in 2 hours in some sections. As a
result, many small streains and a reach of the Little Kanawha River in the vicinity
of Burnsville and Gilmer reached the highest stages known. Computations based
on special surveys made at suitable sites on representative small streams in the
areas of intense flooding indicate that peak discharges closely approach 50 percent
of the Jarvis scale.

Twenty-three lives were lost on the small tributaries as numerous homes were
swept away by the flood, which developed with incredible rapidity during the
early morning hours, Damage estimated at $1,300,000 resulted to farm build-
ings, crops, land, livestock, railroads, highways, and gas- and oil-producing
facilities. Considerable permauent land damage resulted from erosion and
deposition of sand and gravel.

INTRODUCTION

The flood of August 4-5, 1943, in the Little Kanawha River Basin
in central West Virginia was of short duration and high intensity.
The area affected (fig. 1) was about 50 miles long and 10 miles wide
extending northwest along the major axis of the roughly diamond-
shaped Little Kanawha River Basin. Many small streams in Braxton,
Calhoun, Gilmer, Ritchie, and Wirt Counties reached stages much
higher than previously known as a result of precipitation that amounted
to as much as 15 inches in 2 hours. Little Kanawha River reached
the highest stages of record in the vicinity of Burnsville and Gilmer,
but farther downstream the peak stages were not exceptional. In
less than one-fourth of the area of the basin was precipitation during
the storm in excess of 4 inches.

Twenty-three lives were lost as a result of the flood. Although
there was considerable flooding of residential property in the com-
munities along the Little Kanawha River, all loss of life occurred
along relatively small tributaries. There in the small valleys the
water rose with great rapidity during the early morning hours, car-

rying away many homes.
1
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50 MILES

FIGURE 1.—Map of West Virginia showing location of Little Kanawha River basin.

Property damages were high considering the limited extent to which
the area is settled. Crops and agricultural land, farm homes and
farm buildings, railroads, highways and rural roads, and gas- and
oil-producing facilities suffered heavy damages. As a result of a
survey conducted by its office at Huntington, W. Va., the Corps
of Engineers arrived at the following summary of damages:

Agricultural lands, farm buildings, livestock, ete.______ 8511, 750
Urban damages . _ . - _ e 29, 500
Baltimore & Ohio Railroad Co-_ - _ . ___________ 566, 935
State Road Commission______ U 158, 950
Gas- and oil-producing companies_ . _ - _______________ 26, 938

Total _ . . e 1, 294, 073

Severe flash floods, resulting from violent thunderstorms covering
relatively small areas, are known to have occurred previously in West
Virginia, but little or no factual information is available relative to
the maximum rainfall and its intensity or to the maximum rate of
discharge from the small areas affected. Notable among previous
floods of this general type in West Virginia are the floods on Cabin
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Creek and Coal River in Kanawha and Boone Counties during
August 1916, when 40 lives were lost and the estimated property
damage was $5,000,000, and the floods on Paint Creek and Armstrong
Creek in Fayette and Kanawha Counties during July 1932, which
caused the loss of 19 lives and property damage estimated at $1,000,000
(Congressional Doc., 1935).

The outstanding features of this flood made it appear highly de-
sirable that factual information relative to it and the storm that
produced it be collected and assembled in report form. Accordingly,
the Geological Survey undertook to make special determinations of
the peak discharges by means of slope-area measurements based on
surveys at the most favorable sites available on representative small
streams in the most severely flooded areas. The selection of these
sites was coordinated closely with the data on rainfall that were
assembled soon after the storm.

Although there were several regularly operated precipitation sta-
tions in the storm area, none of these were in the localities where the
rainfall was intense. The wide variations in rainfall over relatively
small areas made it essential that additional records be obtained to
define accurately the amount and distribution of precipitation.

Representatives of the Corps of Engineers, the Weather Bureau, and
the West Penn Power Co. made a thorough investigation of the area
soon after the storm and interviewed many local residents regarding

ertinent features of the storm. Numerous miscellaneous records of
ainfall were thus obtained from the amount of water collected in
ails, tubs, jars, and other containers that were uncovered and in the
open during the storm.

It is the aim of this report to bring together in suitable form the
data collected during those special investigations and the data collected
at regular gaging and precipitation stations.

ADMINISTRATION AND PERSONNEL

This report was prepared in the Water Resources Division of the
Geological Survey under the general administrative direction of G. L.
Parker, Chief Hydraulic Engineer, until his death on February 12,
1946, and since that time by his successor, C. G. Paulsen. The field
and office work was performed and the original report prepared by
H. M. Erskine, district engineer, Charleston district, assisted by his
staff. Hollister Johnson, hydraulic engineer, reviewed the compu-
tations of peak discharge.

ACKNOWLEDGMENTS

The general stream-measurement program in West Virginia at the
time of the flood and during the subsequent investigation was carried
on by the Geological Survey cooperating with the Corps of Engineers,
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and with the State of West Virginia through its Geological and Eco-
nomic Survey, Public Service Commission, Health Department,
and Water Commission. Acknowledgment is made to those cooper-
ating agencies and also to the Weather Bureau and to J. E. Stewart,
hydraulic engineer, West Penn Power Co., who furnished much valua-
ble material and many helpful suggestions.

DESCRIPTION OF THE STORM AND FLOOD

~

The heavy rainfall of August 4 to 5 and the resultant floods were
caused by a large supply of convectively unstable, moist, tropical
maritime air, transported from the general region of the Gulf of
Mexico, which released its potential energy with explosive violence
upon interaction with a cold air mass that had moved into the area
from the northwest. Storms of this type are limited to the hot sum-
mer period and are characterized by intense rainfall, accompanied by
thunder and lightning. This general type of storm is described in
considerable detail elsewhere (Eisenlohr, 1951).

The U. S. Weather Bureau (1943) has described this storm as
follows:

Thundershowers, mostly of short duration, occurred about dusk on August 4,
throughout the Little Kanawha River Basin. However, these showers were
locally heavy in the Burnsville-Copen area. They were followed about 3 hours
later by record-breaking rains accompanied by one of the worst, if not the worst,
electrical storms of record. The excessive rains began to fall in the McFarlan-
Girta area about 11 p. m., August 4, and progressed southeastward into the Salt-
lick Creek Basin where the excessive rains began about 1 a. m., August 5. These
rains continued in most places for from 1 to 2 hours and were generally continuous,
although quite a number of persons reported brief slackenings of the hard rains.
There were two main peaks of excessive rainfall, one over the Burnsville-Copen-
Cedarville area and the other over the Nobe-Brohard area.

The resulting flood developed with incredible speed and, coming
as it did at night on the tributaries, gave no opportunity for warning
the people residing along the normally small streams. The violence
of the storm and the roar of the streams awakened many in time for
them to seek refuge on higher ground. However, many were either
not awakened in time or, if awake, did not realize the danger and re-
mained in their homes, which in many cases were destroyed by the
onrushing waters. Eight persons were drowned in the vicinity of
Heaters on the O’Brien Fork Saltlick Creek, eight in the vicinity
of Copen on Copen Run (fig. 2), five at Girta on Island Run, and two
above Tanner on Tanner Creek. Of these 23 who lost their lives
more than half were small children.

The area affected by the flood ranges from hilly to mountainous,
with elevations varving from about 600 to 1,500 feet except for a few
points in the southeastern part where elevations in excess of 2,000
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records obtamed from them are indicative of the distribution of the
rainfall with respeet to time and are in substantial agreement with the
testimony of local residents in the storm area. The hourly precipita-
tion at the recording gages during the storm period is listed in table 2.

TaBLE 2.—Hourly precipitation, in inches, for storm of Aug. 45,
1943, at recording gages

[From U. S. Weather Bureau. Eastern Standard Time]

Parkers-
burg

Freemans-
burg

Hour ending Gassaway | Macfarlan Sfmithburg

It was apparent soon after the storm that the areas receiving the
most intense rainfall were relatively small and were so scattered that
the records for the regular precipitation stations did not give the com-
plete picture. Accordingly, soon after the flood, field parties visited
the area where intense rainfall was indicated and made a search for
quantitative data. Thus, rainfall measurements were obtained at
118 additional points. The location of these points, amount of rain-
fall measured, and remarks regarding the reliability of each record are
given in table 3. Figure 11 is an isohyetal map based on all available
records for the storm.
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TaBLE 3.—AMiscellaneous measurements of precipitation during storm of Aug. /=5,

1943

[Measurements taken from miscellaneous gages and from containers other than gages]

Location .
Elevation ; .
- . - Rainfall |Estimated accurac;
Measurement No. (fteltnri}))ov el (inches) Of heastemont y
Latitude Longitude 3
s o+ o 1w
39 01 11 81 13 33 800 15,5 Fair,
39 02 04 &1 10 39 930 9.4 Good.
39 02 08 81 10 34 950 8.0 Do.
a9 01 31 81 10 31 &80 4.5 Fair.
39 02 32 81 10 00 800 22.0 Good.
38 &6 21 81 07 51 710 5.0 Do.
39 0+ 32 81 05 42 700 5.5 Do.
39 03 53 |1 056 26 840 10. 4 Do.
39 00 4y 81 05 03 900 6. 04| Fair.
38 59 44 &1 04 41 1. 020 5.0 Do.
38 59 36 &1 0+ 17 1,020 22.0 Good.
38 58 156 81 03 08 960 9. 44+ Do.
38 57 8O 81 02 31 1. 080 10. 5+ Do.
38 88 43 81 02 23 1, 1600 6. 84 Do.
38 59 03 81 (02 16 1, 100 9.5 Do.
38 85 30 81 00 44 1, 100 22.0 Do.
39 01 23 80 59 38 960 6.0 Do.
39 00 3% 80 &89 07 880 6. 84 Do.
39 01 12 80 &7 38 900 8. 14| Fair.
38 59 02 80 56 31 750 5.1 Good.
38 55 05 80 51 50 760 13. 04 Do.
38 51 31 & 51 05 860 6.1 Do.
38 80 13 &0 49 35 800 6.0 Fair.
38 50 42 80 49 10 82 7.0+4| Reliable.
38 50 08 80 49 07 900 10.4 Good.
38 50 08 S0 48 54 900 6.5 Fair.
38 52 15 80 48 44 860 7.2 Good.
38 52 10 80 48 13 860 4.5 Fair.
38 50 02 80 48 02 840 4.9 Good.
38 47 12 80 48 00 870 6.9+ Fair,
38 52 35 80 47 59 920 9.2 Good.
38 AT 47 80 47 24 1, 050 4.5 Do.
38 49 23 80 47 18 800 5.3 Do.
38 47 23 S0 46 21 960 6.4 Fair.
38 49 59 80 46 13 8R0 7.84| Good.
38 52 59 80 46 12 1,175 13.0 Do.
38 51 35 80 45 57 830 5.3 Do.
38 51 31 80 45 44 850 5.0 Do.
38 47 A2 S0 45 42 88C 4. 74| Fair.
38 48 56 80 45 21 869 6. 54| Good.
3% AL 57 80 45 10 T20 10.8 Do.
38 51 36 80 44 59 860 6.4 Do.
38 52 07 80 44 43 830 11.04| Fair.
38 583 07 80 44 41 750 5.4 Good.
38 53 45 80 44 18 850 3.1 | Seems too low.
38 54 09 80 44 15 740 3.6 Questionable.
3% 46 03 80 41 09 890 6.1 Good.
38 54 24 80 44 09 830 15.04| Fair.
38 5% 38 80 44 08 770 5.24| Good.
38 53 40 80 43 49 760 7.6 Do.
38 A0 1A 80 43 47 860 39.3 Do.
38 46 00 SO0 43 46 920 7.0 Do.
38 50 52 80 43 35 830 7.1 Fair,
38 47 23 80 43 18 1. 040 8.0 Good.
38 48 24 80 43 13 970 9.0 Do.
38 45 3% 80 43 0% 940 7.7 Do.
38 50 46 80 43 03 850 9.9 Do.
38 49 49 80 42 33 960 9.44 Deo.
3% 46 22 80 42 31 950 10. 54 Do.
38 # 31 80 42 28 97, 4.6 Do.
38 45 02 80 42 23 950 47.0 Do.
38 44 25 80 42 1n 990 5.0 Do.
38 43 21 80 42 07 1,075 3.8 Do.
38 47 24 80 41 58 1,110 9.2+ Do.
38 48 33 80 41 54 980 8.0 Do.
38 42 03 80 41 49 975 5.0 Do.
3% 45 02 80 41 48 940 8.5 Do.
38 44 54 80 41 44 1,020 7.0+ Do.
38 44 54 80 41 44 1,100 6.1+ Do.
38 51 26 80 41 31 800 10. 0+ Do.
38 47 15 80 41 19 1,130 5.0 Do.
38 48 21 80 41 19 950 6.9+ Do.
38 47 06 80 41 10 1,180 4.8 Do.
38 47 59 80 41 "9 1,020 9.2+ D
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TaBLE 3.—Miscellaneous measurements of precipitation during storm of Aug. 4—5,
1948—~Continued

Location
Measurement No. Elevation | Rainfall |Estimated aceuracy
(feet above (inches) of measurement
Latitude Longitude msl)
< ’ 113 Q ’ "
38 49 46 80 40 52 790 12.5 Good.
38 43 41 80 40 52 1,160 7.9+ Do.
38 48 39 80 39 56 800 8. 54| Fair,
38 51 41 80 39 45 800 5.3 Good.
38 51 36 80 39 46 800 7.64 Do.
38 48 10 80 39 37 870 3.3 Questionable.
38 47 48 80 39 37 1,080 7.24| Good.
38 47 54 80 39 28 980 6.2 Fair.
38 45 21 80 39 18 890 4.2 | Good.
38 51 3t 80 39 17 780 8.94 Do.
38 45 40 80 39 16 910 5.5 Fair,
38 43 55 %0 39 14 980 4.6 Do.
38 51 41 80 39 12 880 14.8 Do.
38 51 03 80 38 56 780 10.0 + Good.
38 15 46 80 38 33 880 6.0 Do.
38 46 41 S0 38 26 820 6.9-| Fair.
38 46 25 80 38 15 950 7.7 | Good.
38 48 45 80 38 06 960 312.0 0.
38 45 43 80 38 4 920 4.8 Do.
38 50 41 80 37 33 780 10.34| Fair.
38 48 23 80 37 07 840 10.0+| Good.
38 51 18 80 37 02 1,010 6.5 Do.
38 52 18 80 36 58 810 4.4 | Fair,
38 49 38 80 36 54 740 3. 54 Do.
38 49 38 80 36 54 740 5.4 Do.
38 45 51 80 36 48 860 6.2 | Good.
38 49 21 80 36 47 820 9.6+| Fair,
38 4R 57 &0 36 46 820 8.0 Do.
38 50 33 80 36 44 790 6.4 | Good.
38 50 33 80 36 4t 800 5.8+ Do.
38 49 05 80 36 43 850 9.3+ Do.
38 52 50 80 36 39 850 4.7 Do.
38 47 00 80 36 34 900 5.5 Do.
38 50 46 80 36 34 820 6. 14 Do.
38 50 51 80 36 28 825 6.7 Do.
38 45 58 80 36 09 820 6.2 Do.
38 45 53 80 35 53 900 6.5 Do.
38 46 12 &0 34 02 785 4.9 Do.
38 46 12 80 34 02 785 4.6 Do,
38 44 56 80 33 4 1,225 9.5 Do.
38 46 31 R0 32 48 825 7.6 Do.
38 46 02 80 31 31 980 7.8 Do.
A8 48 (2 80 29 54 1,025 38.0 Do.
38 48 02 80 29 54 1,025 8.0 Do.

NoOTE.—Where the record isincomplete owing to overflowing of the container, the total amount is followed
by 4. All measurements include the fall from a shower or showers that occurred about dusk on August
+, 1943, and it is estimated that this fall did not exceed 1 inch at any place.

3 Slightly plus.
4 Estimated.

1 Approximate.
2 Considerably plus.

FLOOD DISCHARGE

MEASUREMENT OF FLOOD DISCHARGE

The usual method of determining stream discharge at gaging sta-
tions is by the application of the stage-discharge rating to the stages
recorded. The rating is defined by current-meter discharge measure-
ments through as much of the range between the extremes of low and
high water as is practicable.

Many difficulties are encountered when attempts are made to
obtain current-meter measurements at high stages, particularly at
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gaging stations on the relatively small and flashy streams. Impass
able roads resulting from slides, debris deposits, washouts, and inun
dation; washed-out or inaccessible bridges or cableways from whic]
measurements are usually made; huge quantities of drift in the water
and very swift and turbulent flow as well as rapidly changing stag
are among the obstacles encountered. When it is impracticable o
impossible to obtain current-meter measurements upon which to bas
the upper end of a rating, it must be extended upward on the basi
of special studies.

Information on flood flows may be desirable at points other tha:
at the regular gaging stations. This is particularly true of flasl
floods resulting from intense rainfall over relatively small areas
as in the flood of August 1943. Although it is usually impossible t«
determine the total flood runoff at such points, a reasonably accurats
value for the peak discharge may be computed where field condition
are favorable. The methods employed in deternining the maximun
discharges given in this report are: Extension of rating curves at ths
gaging stations, computation of flow by the critical-depth method
computation of flow through contracted openings, and computatior
of flow by the slope-area method. A brief statement concerning
each of these methods is given below; fuller descriptions are giver
elsewhere (Corbett and others, 1943, pp. 98-108).

Frtension of rating curves.—This method is based essentially on the
shape of the upper part of the rating curve as defined by current
meter measurements and a knowledge of the channel conditions anc
other pertinent factors that may affect the shape of the rating abov
the highest measurements. Logarithmic plotting with suitable ad
justments for overflow areas and other factors that may affect the
channel capacity at high stages is frequently used.

Critical-depth method —This method has limited usage as it depend:s
on the flow at the selected section being under critical-depth con
ditions. Proof that this condition prevailed usually depends upor
an independent determination of peak flow by other methods, there:
fore it is generally used in conjunction with determinations made by
some other method.

Contracted-opening method.—Computations using this method are
based on the conversion of head into velocity while the flow is passing
through a restricted section of the channel such as a narrow opening
between bridge abutments.

Slope-area method —This method has the widest application t
conditions as they are usually found in natural streams. It was usec
in computing peak discharges at all but one of the sites where specia
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discharge determinations were made for this flood. The computa-
tions were based on the Manning formula.

The slope, area of cross section, and hydraulie radius were computed
from data obtained by field surveys soon after the flood had subsided.
Where necessary, owing to the relative difference in conveyance
properties, the cross sections were divided into appropriate parts
and a value of n assigned to each. Where cross sections were reason-
ably uniform, one value of n was assigned to the entire section. The
value selected for n in each case was arrived at on the basis of the
Geological Survey’s background of experience gained through flood
studies involving channels of various types and through reference
to engineering texts and manuals dealing with the subject.

DISCHARGES AT GAGING STATIONS DURING THE FLOOD PERIOD

Records of stage and discharge for the flood period at the nine gaging
stations in operation in the Little Kanawha River Basin are given on
succeeding pages. These records consist of a station description, a
table giving the daily mean discharge during July and August 1943,
and a table showing the gage height and discharge at indicated time in
sufficient detail to permit reasonably accurate plotting of the hydro-
eraphs during the flood period. The station description gives informa-
tion regarding the loecation of the station, the drainage area, the
character of the gage height and discharge records, the maximum
during the flood of August 1943, and the greatest known flood prior to
1943. The table of gage height and discharge at indicated time is
omitted for the stations on Leading and Steer Creeks because com-
blications due to backwater prevented the computation of discharge
with sufficient accuracy to warrant this refinement. Where backwater
or other factors affected the normal stage-discharge relation, notation
of the special methods used is made under “Discharge records.”

In nearly all cases the stage-discharge relation is fairly well defined
by current-meter measurements, up to the maximum for the August
1943 flood. Slope-area measurements have been used to aid in defining
he upper ends of the ratings for the stations in the Hughes River
Basin. Water-stage recorders functioned satisfactorily at all stations
during the flood period. At nonrecording stations the gage readers
rendered excellent service by obtaining special gage readings, which
made it possible to construct accurate hydrographs for the flood
period. Figures 12 and 13 are hydrographs showing the discharge of
Little Kanawha River and its tributaries during the period July 26
to August 9.
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LITTLE KANAWHA RIVER NEAR BURNSVILLE

LocaTion.—Lat. 38°49/25'/, long. 80°35'35/, at bridge on State Highway 5, 0.1
mile downstream from Knawl Creek and 4 miles southeast of Burnsville,
Braxton County. Datum of gage is 756.09 feet above mean sea level (levels
by Corps of Engineers).

DRAINAGE AREA.—155 square miles.

(GAGE-HEIGHT RECORD.— Water-stage recorder graph except for period 9 a. m. to
4 p. m. July 30 for which a graph was drawn based on a floodmark.

DiscrARGE REcorD.—Stage-discharge relation defined by current-meter measure-
ments up to 6,500 second-feet and extended above. Gage heights usad to
half-tenths between 3.5 and 4.6 feet; hundredths below and tenths above
these limits.

Maxiva.—1943: Discharge, 7,370 second-feet 1 p. m. July 30 (gage height 17.62
feet from floodmark); 7,290 second-feet 6. a m. Aug. 5 (gage height, 17.46
feet).

1938-42: Discharge, 9,200 second-feet Feb. 3, 1939 (gage height, 19.04 feet,
observed at crest).
The flood of Mar. 13, 1918, reached a stage of 19.7 feet, from floodmark (dis-
charge about 9,800 second-feet).

Mean discharge, in second-feet, 1943

Day | July |August Day July [August Day July |August Day July |August
69 510 146 172 42 495 37
52 288 93 121 52 300 33
41 177 57 106 54 177 50
38 308 44 75 45 115 147
35 | 5,050 76 107 34 80 104
134 1, 180 93 447 38 64 61
84 495 76 705 78 53 46
69 282 62 408 50 44
Monthly mean discharge, in second-feet. . __________________________________________________ 416 395
Runoft, in inches . e 3.09 2.94
Gage height, in feet, and discharge, in second-feet, at indicated time, 1943
Hour h((:jiaggft Discharge Hour h(giagglft Discharge Hour h(giagghet Discharge
July 26—Con. July 28—Con.

1.58 34 10. 5.38 1,010 S.__ — 7.78 1, 810
1. 58 34 5. 40 1,010 7.94 1, 840
1.57 33 5.43 1,010 7.80 1, 810
%. gg 33 7. 33 1. 670
. 33 6.98 1, 530
1.55 32 HEN o 5.82 1,130
1.55 32 5.22 950

4.70 800
1.75 44 4. 40 710 5.41 1,010
2.12 88 4‘ 15 635 5.45 1,010
3.15 342 3' 05 57'5 7.15 1, 600
4.20 650 : 8.46 2,070

3.48 435

4.77 830 317 348
5.07 920 : 8.93 2,200
5.11 920 9.30 2, 360
4.90 860 la.m.._. 3.12 334 9. 83 2, 560
4.62 770 2 . 3.08 323 9. 86 2. 600
4.48 740 B s 3.06 314 9.63 2,480
4.75 830 4 3.02 306 9.24 2,320
5.10 920 I S 3.23 364 8.67 2,120
5.30 980 6 . 5. 50 1, 040 8.00 1,840
5.35 995 [ 7.15 1, 600 8.87 2, 200
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1943—Con.

|
Hour h?&%]et Discharge Hour h(gi?;glft Discharge Hour h(gfaggliat Discharge
July 30: Aug. 3: Aug.5—Con.
2a.m __. 9.70 2, 520 Noon_ .- 2. 57 172 [ S, 17. 40 7,210
13.78 4, 620 12p.m.__ 2.52 160 6. o 17. 46 7,290
14.32 4,940 || Aug. 4 T 17.43 7,210
15, 50 5, 740 2. 55 167 17.35 7,210
16.6 6, 570 2. 78 174 7.23 7,060
Noon.... 17.5 7, 290 2.64 189 10 oo 17.04 6, 890
Ip.mo__. 17.62 7,370 2.71 208 ) S 16.78 6, 730
2. . 17.5 7, 290 2.78 227 Noon__ __ 16. 47 6, 490
[ T 16.72 6, 650 3.12 323 3p.m.__. 15.07 5, 460
[ 15.77 5, 950 3.27 366 [ 13,34 4,320
8 14. 60 3,130 3.33 384 9. 11. 20 3,190
13. 40 4, 380 3.37 396 120 ... _ 9. 40 2,400
12,17 3, 700 3.37 396 || Aug. 6:

July 31; 3.32 381 6a.m.___ 6.40 1,300
G6a.m.___ 8.46 2,040 3.27 366 Nocn.____ 5.37 1,000
Noon_.__ 6.17 1,210 3.24 358 6Gp. m____ 4.76 825
6p.m____ 5,22 945 3.21 349 4.28 675
120 . 4, 52 73 3.29 372

Aug. 1 3.82 525 3.82 525
6a, m.__. 4.02 585 4.15 630 3.55 450
Noon.__. 3. 71 495 4.52 735 3.29 372
6p.m____ 3.49 432 Aug. 8
12 ... 3.30 375 4.7 795 Noon. ... 2.94 271

Aug. 2; 9 8,10 1,880 12p.m._ 2,74 216
Noon.__. 2.96 277 B 15,60 5,810 || Awug. 4:
12p.m. 2,76 221 4o 17. 08 6, 970 Noon____ 2.55 167

12p. m. 2,40 133

LITTLE KANAWHA RIVER AT GLENVILLE

LocaTion.—Lat. 38°56’00"/, long. 80°50’20’/, at highway bridge at Glenville,
Gilmer County, and about 1,000 feet upstream from Sycamore Run. Datum.
of gage is 697.79 feet above mean sea level, adjustment of 1912. Auxiliary
gage on highway bridge at mouth of Leading Creek, 2.7 miles downstream.
Datum of auxiliary gage is 700.23 feet above mean sea level, adjustment of
1912.

DRAINAGE AREA.—386 sqguare miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph at the base gage. Graph
drawn based on four readings a day of the auxiliary staff gage from 6-a. m.
July 29 to 3 p. m. July 31 and 8 a. m. Aug. 5 to 6 p. m. Aug. 6.

DiscHARGE RECORD.—Stage-discharge relation defined by current-meter measure-
ments for entire range of stage. Gage heights used to half-tenths between
3.5 and 5.5 feet; hundredths below and tenths above these limits. Stage-fall-
discharge relation defined by current-meter measurements for entire range
of stage, used during periods of backwater from Leading Creek 6 a. m. July
29 to 3 p. m. July 31 and 8 a. m. Aug. 5 to 6 p. m. Aug. 6.

Maxima.—1943: Discharge, 17,300 second-feet 6 p. m. Aug. 5 (gage height
30.73 feet).

1915-22, 1928-42: Discharge, 20,400 second-feet Apr. 16, 1939, from graph
of discharge adjustedefor changing stage; gage height, 33.22 feet Apr. 17,
1939, from floodmarks.

The flood of Nov. 16, 1926, reached a stage of 33.6 feet; dlscharge not deter-
mined, but probably less than that of Apr. 16, 1939.
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Mean discharge, in second-feet, 1943

Day \ July |August Day l July |August Day July |August Day July |August
114 911 172 296 65 | 1,400 70
83 426 136 208 69 560 59
56 262 90 167 83 308 61
44 318 70 146 75 204 215
41 | 13,000 88 118 65 150 229
292 | 8,670 132 302 56 120 142
256 984 98 770 69 98 94
138 474 || 16 70 578 96 80
Monthly mean discharge, in second-feet_ .. 803 | 1,014
Runoff, in inches. . .. e 2.40 3.03
Gage height, in feet, and discharge, in second-feet, at indicated time, 1943
Honr Gage | npisonarge Ho Gage | pischarge Hour Gage | pyischarge
height & ur height & height &
July 26:
16.30 21.07 8, 780
gam-— 22 o 16.82 22.68 | 10,000
258 e 1740 23.98 | 11,000
230 60 17.98 24.98 | 11,800
2.39 72 18. 50 25. 84 12, 000
2.95 184 18.95 26. 59 12, 200
550 1,020 19.34 27.44 | 13,000
6. 56 1,430 19.72 28.19 13, 900
6.8 150 20,55 2.8 | 16200
20. 5? 30. % 1(;', 900
20. 6 30, 17, 300
6. 21 1, 280 )
5.70 1,100 0.8 1nam
,
4.92 805 2.6 2073 | 15700
4.32 595 %- 32 . 4
19: 50 29. 00 14, 600
4.17 542 18.62 29 | 1330
4.05 508 17.50 25.51 | 11000
4.80 770 12.55 2400 10' 100
7.57 - ,
5.48 1,020 22.17 9,030
6. 62 1,430 20. 10 7i 820
7.80 1, 880 6. 05 17.95 6. 800
9.28 2,430 5. 42 15. 50 5’ 440
10. 62 2, 940 5.00 13.15 4 030
11. 55 3,350 4.52 10. 70 2' 980
11.72 3,390 4.20 8. 62 2 170
11.55 3,350 . '
1L.22 3,180 3.76 5.73 1,100
el
11.90 3,400 || 445 434 612
Noon____ 3.23
13. 50 4,180 12p. m 3.11
14.90 5, 400 - - : 4.12 525
15.95 5,850 || Aug- 4 3.91 458
16.80 6.380 - 3.16 3.74 410
17.23 6, 620 3.40 3. 60 365
17.48 6, 600 3.48
17.37 6,400 5.83 3.37 296
17.00 6,120 12p. m___ 3.19 245
16. 45 5,770 9.39 2,470 || Aug. 10:
15.73 5, 270 15.66 5,310 Noon____ 3.05 208
16.19 5, 700 19. 22 7,440 12p.m.__ 2.93 180

LITTLE KANAWHA RIVER AT GRANTSVILLE

LocarioNn.—Lat. 38°55'20’/, long. 81°05'50"/, at bridge on State Highway 16 at
Grantsville, Calhoun County, about 1,200 feet downstream from Philip
Run. Datum of gage is 652.83 feet above mean sea level, adjustment of 1912.

DRAINAGE AREA.—913 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graph.

DI1scHARGE RECORD.—Stage-discharge relation defined by current-meter meas-
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urements. Gage heights used to half-tenths between 8.0 and 11.0 feet;
hundredths below and tenths above these limits.
Maxima.—1943: Discharge, 23,700 second-feet 10:30 p. m. Aug. 5 (gage height,

34.95 feet).

1928-42: Discharge, 34,300 second-feet Apr. 17, 1939 (gage height, 43.10 feet).

Mean discharge, in second-feet, 1943

Day July |August Day July (August Day July [August Day July |August
288 | 2,920 367 899 110 | 2,800 148
172 810 428 644 99 | 1,470 170
126 530 239 512 [ 776 343
99 | 1,340 156 422 108 512 467
112 | 17,900 126 467 106 330 593
156 | 20, 500 158 374 101 264 422
571 | 5,750 184 | 1,070 101 201 259
380 | 1,330 140 | 1,370 112 167
Monthly mean discharge, in second-feet 1,146 | 2,121
Runoff, in inches. e 1.45 2.
Gage height, in feet, and discharge, in second-feet, at indicated time, 1943
Hour Gage | pgep, H Gage | pigep H Gage |pjgen
height 1scharge our height 1scharge our helght 1scharge
July 26:
2a.m__._ 6.96 21.18 29,55 18,300
Noon. ... 6.93 30. 30 19, 000
6.87 21.23 31.00 19, 700
21.23 31.60 20,300
6.87 21.03 32.10 20, 800
6.86 20. 51 32.70 21, 400
6.86 19. 50 33.22 21, 900
6.88 17.83 33.75 22, 500
8.50 34.10 22, 800
9.84 15.66 34.40 23,100
10.03 13.35 34.62 23,300
10.02 11. 60 34.80 23, 500
9.96 10. 26 34.90 | 600
9.86 9.68 34.94 23, 600
9,76 34.95 23, 700
9.63 9.06 34.91 23, 600
8.68
9.50 34.75 23, 500
9.35 8.35 34. 50 23, 200
9,48 8.30 34.13 22,800
9.38 8.25 33.70 22, 400
9.52 8.20 33.10 21, 800
10.13 . 28 32. 40 21,100
10.71 .35 30. 60 19, 300
11.32 . 28 28.35 17, 200
11.83 25. 40 14, 300
12.75 .74
13.92 . 58 23.65 12, 600
15.30 .87 21.85 10, 900
.83 19.90 9,160
18.20 .70 17.95 7,450
19. 50 . 85 16.00 5,650
19.96 .33 14.40 4,240
20.38 .78 1,730 4p.m.____| 12.30 2, 580
20. 70 9 1,820 | 8 __ . 11.52 1,990
gg. gg 3 1, 8% 12 . 11.15 1,790
. . 90 1,7 Aug. 8:
20. 62 -85 1760 || 9% w1 100 1,660
Noon____| 10.45 1,330
20. 46 11. 00 1,850 ’
20,46 16. 20 5es0 || J2p.me 9.9 1,080
20.60 17.85 7,270 || Aug. 9
20. 74 20.70 9,880 Noon._._. 9.51 878
20.85 23.70 12,700 || 12p.m... 9.16 37
20. 91 25. 90 14,800 || Aug. 10:
21.00 0, 200 27. 50 16, 300 Noon_ ... 8.89 644
21.08 10, 200 28.70 17, 500 12p. m._._ 8.63 560

SUPPLEMENTAL RECORD.—Aug. 5, 10:30 p. m., gage height, 34.93 feet; discharge, 23,700 second-feet.
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LITTLE KANAWHA RIVER AT PALESTINE

Locarion.—Lat. 39°02700"/, long. 81°24’20"/, in lower pool at lock & at Pales-
tine, Wirt County, 0.9 mile downstream from Reedy Creek. Datum of
gage 15 596.075 feet above mean sea level, adjustment of 1912, Auxiliary
water-stage recorder in upper pool at lock 3, 5.5 miles downstream from
lock 4. Datum of gage is 590.51 feet above mean sea level, adjustment of
1912,

DraiNnace arEa.—1,510 square miles.

Gace-HeIGHT RECORD.-—Water-stage recorder graphs. Record from auxiliary
gage used during periods of no backwater from Ohio River,

DiscHARGE rRECORD,—State-discharge relation defined by current-meter measure-
ments up to 18,000 second-feet and extended above. Stage-fall-discharge

Mean discharge in second-feel, 1943

I
Day | July |August Day July [August ‘ Day July |August Day July |August
| —
417 | 7,040 624 | 1,320 205 | 2,430 181 182
375 1, 900 538 9R8 246 2, 760 6144 346
326 784 4%1 776 222 | 1,400 329 475
283 T84 378 661 186 907 877 707
276 | 12,200 303 651 155 486 9, 800 743
464 1 21, 600 264 820 165 363 10, 300 798
1,030 | 14,900 222 798 || 158 283 9, 400 440
730 3,000 210 1,100 ; 141 234
)
DMonthly mean discharge. in second-feet . _ 1,288 | 2 610
Runoff in inches _____ 0.98 2.02

Gage height, in feet, and discharge, in second-feet, at indicated time, 1943

Hour h(gfagg}:f Discharge Hour h%{agglft Discharge Hour h(gfgﬁft Discharge
July 25: July 25—
4a.m__ 9. 50 162 C
8 . 9.52 172 15.10 12, 800 15,14 12, 800
Noon_._ 9. 50 162 14.87 12, 200 15.38 13,900
2p.m.._. 9.48 155 || July 360: 15.77 15, 300
4 9.47 152 Sa.m____ 14.43 10, 600 16. 45 17, 600
9.47 152 4p.m.___ 14.18 10, 000
9. 50 14.01 9, 400 1A.62 18, 400
9. 60 16. 98 20,000
10. 20 13. 95 9,400 17.18 20, 800
13. 88 9,100 17.34 21, 200
23, m____ 10. 50 17,48 22, 000
10.40 13. 58 8,230 17. 56 22,400
10. 24 12.90 6, 3-40 17. 60 22, 400
10.12 11.90 3,810 17.62 22, 400
10.08 17. 60 22,400
10.10 11.14 2,110 17. 55 22, 400
10.20 10.74 1,370 17.47 22, 000
10. 20 10. 50 1,010 17.34 21, 200
10. 15
10. 08 10. 32 784 16, 45 17, 600
10. 04 10.22 676 15. 00 12, 500
9. 98 13.22 7,130
10. 20 655
9.76 10. 20 655 11. 32 2, 490
9. 67 10. 26 718 10. 70 1,300
10. 29 750
9. 66 10.30 760 10. 48 984
9.97 10.32 784 12p.m. . 10.33 796
10. 40 10. 35 820 || Aug. 10:
10. 72 10. 65 1.220 Noon__.. 10.22 676
11.07 11.36 2, 580 12p. m___ 10.12 581
Aug. 11:
12.75 12.63 5, 690 Noon_.__ 10. 06 530
13. 95 13.37 7,670 12p.m__. 9.98 466
Noon___. 14, 68 13. 90 9,100
4p.m____ 14.98 14. 65 11,200
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relation defined by current-meter measurements up to 25 feet and extended
above. Gage heights used to half-tenths between 11.5 and 13.0 feet; hun-
dredths below and tenths above these limits.
Maxima.—1943: Discharge, 22,400 second-feet 4 p. m. Aug. 6 (gage height 17.62

feet).

1939-42: Discharge, 40,500 second-feet Dee. 30, 1942 (gage height, 27.5 feet,
from graph based on gage readings).

The flood of April 17, 1939, reache.l a stage of 32.25 fect, from foodmarks
(discharge, about 53,000 sccond-feet).,

LEADING CREEK NEAR GLENVILLE

LocatioNn.— Lat. 38°5745'/, long. 80°52/05'/, 200 feet upstream from Big Run,
1.4 miles above mouth, and 2% miles northwest of Glenville, Gilmer County.
Datum of gage is 700.23 feet above mean sea level, adjustment of 1912.
Auxiliary gage is at site of abandoned highway bridge at mouth 1.3 miles
downstream. Datum of auxiliary gage is same as base gage.

DrAINAGE AREA.—144 square miles.

GAGE-HEIGHT RECORD.—Base staff gageread twice a day to hundredths. Graphs
drawn based on all available gage readings July 5-10, 27-31, Aug. 4-7,
14-15, 27-28. Auxiliary stafl gage read four times a day July 29-31 and
Aug. 5-6; graphs drawn based on all available readings for these days.

DiscHARGE RECORD.—Stage-discharge relation defined by current meter-measure-
ments up to 5 feet. Gage heights used to half-tenths between 2.5 and 4.0
feet; hundredths below and tenths above these limits. Stage-fall-discharge
relation defined by current-meter measurements between 5.0 and 24.0 feet,
and used during periods of backwater from Little Kanawha River, July
29-31 and Aug. 5-6.

Maxima.—1943: Discharge, about 3,500 second-feet 8:00 p. m. Aug. 5 (gage-
height, 24.1 feet, observed at crest).

1938—42: Discharge not determined; gage height, 27.5 feet Apr. 17, 1939.

Remarks.—Gage heights given in the paragraph on maxima are affected by
backwater from Little Kanawha River.

Mean discharge, in second-feet, 1943

Day July August} Day July |August|, Day July [August Day July |August
i
65 11
64 9.9
34 20
22 206
18 58
15 29
13 19
12
Monthly mean discharge, in second-feet_ . _____ . ___________.__ 142 180
Runoff, In Inehes . e 114 1.45
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STEER CREEK NEAR GRANTSVILLE

LocatioNn.—Lat. 38°51/45’/, long. 81°02°05'’, at highway bridge 500 feet up-
stream from Rush Run, 2.2 miles above mouth and 5.5 miles southeast of
Grantsville, Calhoun County. Datum of gage is 678.00 feet above mean
sea level, adjustment of 1912. Auxiliary gage is the water-stage recorder
at Grantsville (see page 22).

DRAINAGE AREA.—166 square miles.

GAGE-HEIGHT RECORD.— Water-stage recorder graphs.

DISCHARGE RECORD.—Stage-discharge relation defined by current-meter meas-
urements up to 6,000 second-feet and extended above. Gage heights used
to half-tenths between 4.6 and 6.5 feet; hundredths below and tenths above
these limits. Stage and discharge ratios of the base and auxiliary gages
were used in computing discharge for periods of backwater from Little
Kanawha River Aug. 5-7.

MaxiMa.—1943: Discharge, 5,580 second-feet 1 p. m. Aug. 5; gage height 18.72
feet 3 p. m. Aug. 5.

1938-42: Discharge 12,400 second-feet Apr. 16, 1939; gage height 28.15 feet
Apr. 16, 1939, from graph based on gage readings.

Remarks.—All gage heights given in the paragraph on Maxima are affected by

backwater from Little Kanawha River.

Mean discharge, in second-feet, 1943

Day July August’ Day July {August Day July [August Day July |August
\

32 80 34 54 9.1 T 25 .. 10 16
17 49 17 42 8.0 114 : 107
11 35 11 61 9.3 56 150
8.6 119 8.6 50 12 40 143
12 3,070 32 80 8.6 32 60
34 1,060 44 148 6.8 26 10
50 162 22 169 17 20 30

36 84 13 193 19 17
Monthly mean discharge, in second-feet. ... 81.5 219
Runoff, in inches. . 0.57 1. 52

WEST FORi{ LITTLE KANAWHA RIVER AT ROCKSDALE

LocarioN.—Lat. 38°50’35’/, long. 81°13’20', at highway bridge about 50 feet
downstream from Henrys Fork, 800 feet downstream from Rocksdale, Cal-
houn County, and 9 miles southwest of Grantsville. Datum of gage is
657.85 feet above mean sea level, adjustment of 1912,

DRAINAGE AREA.—205 square miles.

GAGE-HEIGHT RECORD.—Wire-weight gage read to hundredths twice a day.
Graphs drawn based on all available readings July 5-9, 27-31, Aug. 3-8, 12—
18, and 26-28.

DiscHARGE RECORD.—Stage-discharge relation defined by current-meter measure-
ments up to 12,000 second-feet. Gage heights used to half-tenths between
5.8 and 7.6 feet; hundredths below and tenths above these limits.

Maxima.—1943: Discharge, 1,100 second-feet 3 p. m. Aug. 5 (gage height 9.72
feet from graph based on gage readings).

1928-31, 1938-42: Discharge 20,200 second-feet Apr. 16, 1939 (gage height
30.3 feet, from floodmarks), from rating curve extended above 13,000 second-
feet.
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Mean discharge, in second-feet, 1943

Day July |August Day July jAugust Day July |August Day July [August
39 90 144 51 12 510 || 25 . 10 16
24 61 57 42 11 150 - 9. 3 55
17 45 35 38 14 70 o238 85
15 193 26 32 11 44 -l 831 47
121 640 20 182 9.6 32 -2, 980 30
212 348 18 115 10 25 o] 634 21
154 148 17 119 9.3 22 |1 31..__.__ 210 15
238 80 15 170 12 19
Monthly mean discharge, in second-feet_ . ____ e 192 113
Runofl, ininehes_. . e 1.08 0.63

Gage height, in feet, and discharge, in second-feet, at indicated time, 1943

Hour hce}?'gglft Diseharge Hour h(e}iaggl?t Discharge Hour h(g&ghet Discharge
July 80

5.08 9.2 8.75 785
5.05 8.0 8.15 576 7.60 390
7.75 448 8. 40 645
5.09 9.6 7.40 334 9.20 925
5.30 20 9.70 1,100
6.90 206 9.70 1,100
5. 40 25 . 6. 50 131 9.35 995
5.30 20 Aug. 1: 9.00 855
5.30 20 Noon. .. 6.20 90 8.60 715
5. 55 34 12p. m___ 6. 00 70 8.30 610

Aug. 2:

6.25 96 5.85 57 7.90 478
7. 50 362 5.76 50 7.60 390
8.10 543 7.40 334
8.80 785 5.68 44 7.12 254
9.94 1, 180 5.65 42 6. 90 206

12.05 | 2,050 5.73 47
14.2 3,140 Aug. 4: 6.70 166
13.5 2, 780 6. 10 80 6.45 124
6.75 176 6.30 102

13.3 2, 680 7.35 320
14.2 3, 140 7.30 307 6.10 R0
15.4 3, 480 6. 80 185 5.90 61

16.9 4,830 6.70 166
16.7 4,690 - 5.77 51
15.6 3, 960 6.70 166 12p.m.__ 5.67 43

12. 4 2,230 6.85 196

9.8 1, 140 7.15 267

SUPPLEMENTAL RECORD,—Aug, 5,3 p. m., gage height, 9.72 feet; discharge, 1,100 second-feet.

SOUTH FORK HUGHES RIVER AT MACFARLAN

LocaTion.—Lat. 39°04'40", long. 81°11’25'/, at highway bridge 0.4 mile east of
Macfarlan, Ritchie County, 0.5 mile upstream from Dutchman Run and 1.5
miles upstream from Macfarlan Creek. Datum of gage is 635.28 feet above
mean sea level, adjustment of 1912.

DRAINAGE AREA.—210 square miles.

GAGE-HEIGHT RECORD,— Wire-weight gage read to hundredths twice a day, more
frequently during high water. Graphs drawn based on all available gage
heights on days of fluctuating stage.

DiscHARGE RECORD.—Stage-discharge relation defined by current-meter measure-
ments up to 6,000 second-feet and extended above on basis of slope-area
measurements at 21.7 and 27.91 feet. Gage heights used to half-tenths
between 4.6 and 5.4 feet; hundredths below and tenths above these limits.

Maxima.—1943: Discharge 11,200 second-feet at 8:45 a. m. Aug. 5 (gage height
27.91 feet, observed at crest).



28 NOTABLE FLOODS OF 1942—43

191522, 1938-42: Discharge 11,000 second-feet Jan. 22, 1917 (gage height
25.7 feet).

A flood of unknown date, but prior to 1915, reached a stage of ahout 29 feet,
from information by loeal residents (disecharge about 13,000 second-feet).

Mean discharge, in second-feel, 1943

Day July {August Day July [August Day ) July |August Day July |August
9.1 7 2.8 51 R 3.4 13
7.6 56 9.4 53 - 3.7 11
11 45 18 44 - 3.2 12
10 34 7.9 37 o 140 54
11 31 4.5 29 _11,070 65
7.0 64 5.0 24 ~|1, 510 44
4. 5| 181 5.0 19 | 31...-.- 295 30
3. 2‘ 75 4.0 15
Monthly mean discharge, in second-feet _ _ . . 104 378
Runoff, ininches__________ o 0.57 2.08
Gage height, in feet, and discharge, in second-feet, at indicated time, 1943
Hour Gage | pisehar e Hour Gage Discharge Hour (age Discharge
height & height 3 height |D1Scnarg
i |
July 31:
3.12 3.7 Noon____ 5.00 246
3.11 3.6 2 4. 60 150 25,90 10, 100
Aug. 12 24. 50 9,380
210 3.4 Noon___ 440 108 22,90 8,500
3‘ 08 3'2 120 . 4.20 74 21.10 7, 500
308 56| Aug. 2 18.70 6,300
3,20 5.0 Noon ___ 4.10 60 15.70 4, 800
12 ... 4.00 48
Aug. 5 12.50 3,200
3.48 }_3 Noon. . .. 3.90 38 10. 40 2,210
4.20 7 6p. m 3 85 34 8.40 1, 390
5.00 246 1.,9- + o8 87 7.50 1,060
6.00 532 lug- T : 6. 90 846
<dug. 4 . 5i 1
A - 6a.m_._. 4.80 196 g. 98 g28
6.95 870 Noon. __ 5.20 300 5.55 430
8.00 1,230 5.45 370 5.30 342
810 | 1,270 6.00 532 )
7.85 1, li’o 10. 00 2,030 4,80 206
9200 L0 460 156
15. 50 . 4,700
10. 60 2, 300 23.60 8, 880 4.40 112
10. 00 2,030 27.20 10, 900 . 4.30 94
Noon_.._ 8. 80 1, 550 27.90 11,200 || Aug. 9:
6p. m.___ 7.40 | 1,010 27.85 11, 200 Noon____ 4.18 75
120 .. 6.30 628 27.20 10, 900 12p.m._. 4.10 65

SUPPLEMENTAL RECORD.—AuUg. 5, 8:45 a. m., gage height, 27.91 feet; discharge, 11,200 second-feet.

HUGHES RIVER AT CISKO

LocarioNn.—Lat. 39°07'45’/, long. 81°17'10"/, 200 feet downstream from county
footbridge at Cisko, Ritchie County, and 1 mile downstream from confluence
of North and South Forks and 434 miles south of Petroleum. Datum of gage
is 605.35 feet above mean sea level, adjustment of 1912.

DrAINACE AREA.—153 square miles.

GAGE-HEIGHT RECORD,—Staff gage read to hundredths twice a day, more frequently
during high water. Graphs drawn based on gage readings on days of fluctuat-
ing stage.

DiscHARGE RECORD.—Stage-discharge relation defined by current-meter measure-
ments up to 21 feet, extended to 27.5 feet on the basis of slope-area measure-
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ments at 24.5 and 27.5 feet. Gage heights used to half-tenths between 3.5
and 4.8 feet; hundredths below and tenths above these limits.
Maxima.—1943: Discharge, 17,800 second-feet noon Aug. 5 (gage height, 24.5
feet, from floodmark).
1915-22, 1929-31, 1939—42: Discharge about 25,700 second-feet Jan. 22, 1917
(gage height, 30.25 feet).

Mean discharge, in second-feet, 1943

Day \ July |August Day July |August Day July [August Day July |August
17 133 31
215 142 24
51 142 22
35 93 29
22 66 104
24 49 94
25 36 69
22 35
Monthly mean discharge, in second-feet_______________________________ _____________.____. ‘ 175 646
Runoft, in inches. ... I I l 0.45 | 164
Gage height, in feet, and discharge, in second-feet, at indicated time, 1943
Hour Gage Discharge Hour Gage Discharge Hour Gage Discharge
height S height & height |18¢hare
July 26: July 30: Aug. 5:
la.m ___ 2.52 17 4a.m.___ 10. 10 2,920 2a.m___. 13.0 4, 900
Noon____ 2. 50 9.64 2,610 16.4 7, 660
12p.m___ 2.62 8. 99 2,200 19.6 10, 900
July 27: 7.90 1,700 23.3 15, 800
Noon_ .. 2,51 6.70 1,170 24,2 17, 200
6p.m____ 2.47 24.5 17, 800
12p.m___ 2.90 5. 60 732 24.4 17, 600
July 28: 5,20 587 24,2 17,200
. 3.65 4,74 434 23.0 15,300
4.25 21.4 13,100
4.42 4.35 307 19.7 11, 000
4.30 4.03 221 18.1 9,300
4.03
3.82 3.83 173 13.2 5,040
3.50 3.75 152 8.6 2,040
3.35 6. 50 1,090
3.95 3.50 108 5.70 770
3.45 100
4.80 3.95 196 5.10 552
5.80 4.75 434
6.60 4. 60 385 4. 5% 385
7.20 4. 80 450 || Aug. 8:
7.80 4,84 450 8a.m._._ 4.36 307
7.70 4,88 483 4p.m__ 4,20 262
7. 40 5.00 517 12 4.10 234
7. 50 5.25 587 || .dug. 9
8.10 6.20 965 Noon ___.. 3.95 196
8.70 10.0 2, 850 12p.m.__ 3. 80 162
9.20
9.70

SUMMARY OF FLOOD DISCHARGES

Data from all flood measurements made in the flood area are
summarized in table 4. The locations of points where the discharges
were measured are shown in figure 14, the number shown for each
point being the corresponding number in the first column of table 4.

945369—51——4
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The areal distribution of rainfall during the storm of August 4-5
was such that the maximum amount of rainfall fell on only a small
part of the drainage area above any gaging station. In no case did
rainfall amounting to 4 inches or more fall on more than half the
drainage area above a gaging station. As a result, the gaging-station
records do not give a good indication of the peak discharges on the
smaller streams whose drainage areas were wholly within the region of
heavy rainfall. The general location of each peak-discharge measure-
ment on a small stream was selected after an examination of the region
and a study of the rainfall records in order to obtain representative
measurements in areas where the peak runoff rates were unusually
high. It is believed that the measurements showing the highest unit-
runoff rates with respect to a drainage area of given size are very
close to the maximum rates that occurred on drainage areas of cor-
responding size anywhere in the flood area.

The maximum unit discharges, in second-feet per square mile, are
plotted against the drainage area in square miles in figure 15. The
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F16UrE 15—Relation of unit discharges in Little Kanawha River basin to size of drainage basin.

numbers shown near the plotted points correspond to those in the
first column of table 4 and on figure 14. At gaging stations where
the flood of August 1943 was not the maximum known, the discharge
for the maximum flood previously known is also plotted.
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FLOOD CRESTS

The heights reached by great floods are matters of primary import-
ance to be considered in planning many of man’s activities. Adequate
knowledge of flood heights over long periods of time is essential to the
solution of problems involving the design and location of structures
and works in the river valleys and also to the control of floods.

Records of the stages reached by floods in recent vears are avail-
able at a number of gaging stations and at several miscellaneous points
where floodmarks recorded by local residents have later been corre-
lated with sea-level datum by surveys. These data are summarized
in table 5.

TasLE 5.—Flood crests reached by major floods at points on Little Kanawha River

[Feet ahove mean gea level]

Elevation (in feet) of flood crests on indicated date
L Ivgiles }
oeation above . ;
mouth | March | March [NOVem- J‘n,l' F eb- i April | August
1913 | 1e18 | fer | uary | ruary g gy | gy
- 1926 1937 ‘ 1939

Burnsville, USGS gagenear.________ 1271 | ! 3 7744 773.6
Burnsville._. ___ IR 1215 | X 765.8 767.3
Gilmer—Braxton Co. line_ _ B 116.6 (.- _____ . 7585.2 7565.9
Stouts Mill_____________ 3. X 748.8 748.7
Sand Fork_______ . 427 741.3
Glenville, USGS gage . 7310 728.5
Leading Creek . _.___ _ I B [ RO L7274 724.0
Dekalb______________ 2.7 721.7 |- 717.0
Steer Creek .. ... ___ 7015 ... 7015 694, 4
Grantsville, USGS gage. _ 695. 5 692. 7 695. 9 657.8
Creston, USWB gage ___ B 652.5 | 645.4 654. 9 641, 4
Lock and Dam 5, upper gage_ 41.2 | 635.0 | 641.5 | 636.6 643.5 | 1632.8
Lock and Dam 4, upper gage_ 30.7 | 621.7 | 628.7 | 622.8 629.2 { 1619.6
Lock and Dam 3, upper gage. 25.3 | 62L.3 | 621.7 | 614.6 622.5 608, 1
Lock and Dam 2, upper gage - 149 | 620.9 | 609.9| 603.6 609.6 | 15984
Lock and Dam 1, upper gage_ - 3.8 620.5 | 596.9 | 5916 596.8 | 1587.2
Parkershurg, USWB gage___________ 01 620.5| 596.8 588.9 596. 1 575.6

1 Highest gage reading, may not be the peak.

The flood profile in figure 16 was constructed from the data in table
5 supplemented by elevations at a number of other locations where
the information was available for only one or two floods.

It is of interest to note in figure 16 that, although the flood of April
1939 was higher over a greater length of river than any other flood,
the profile of recorded maximum stages, in the relatively short length
of 127 miles, is made of sections of five major floods: March 1913,
March 1918, November 1926, April 1939, and August 1943.



OF 1942—43

NOTABLE FLOODS

34

*IOATY BYMBUBRY 913317 JO so[gord poo[d—'9T AUADIT
HINOW 3A08Y S3TNW

82l ozl 2l vol 96 88 08 2L b9 9 8b ov  2¢ vz 9l 8 )
- ———09¢
[
T
- e
1T
-
1= 08
\\\ L
< L)
\ \-,mo\ymmr
Jul \\\(\&/m/
. 1 R
m N W \wu\. 3LVMNIVE YA OIHO -€161 HONVA 029
o | % e S L) !
ol A0 g g8
= S Wt 0. I 83 7a 2 &10¥°
3 H & W I I -4 E
2 B w 2 g3l Ilo =
csa |y T S EEFlE s
gars I c o3 3 3—j099
es §| 7 L 2 s 3 ~ -
‘e | \ g g z ¢
o B3 / g s
g o . § g 2 089
> 3
: | I g H 3 H
= mltm & g = 00L
g 2| 3 g 3
ER = =
§ =
o—a 022
:
< (%
= sl
5 _ i
_ N obL
09L
oo
082

T3A37 v3s 3A08V 1334 NI‘30NLILV



FLOOD OF AUGUST 4—5, 1943, IN WEST VIRGINIA 35

PREVIOUS FLOODS
FLOODS PRIOR TO APRIL 1939

Several large floods have occurred in the Little Kanawha River
Valley since 1900 when systematic records were started. Fairly good
information is available for most of these floods but relatively little
is known about the floods prior to that time. A brief description of
the floods prior to 1943, for which we have some information, is given
below.

April 1852.—The meager information available indicates that this
was probably the greatest flood on Little Kanawha River since white
settlers first located in its valley. At Prices Ripple (mile 85) the river
rose 38 feet above low water and at Dekalb the peak was 36 feet
above low water. These points indicate stages approximately 2 feet
higher than were reached in April 1939 in the section of river between
Glenville and Grantsville.

September 1861.—The only record is one obtained from an aged
resident of Burnsville, who stated that the floods of 1861 and 1875
exceeded that of 1918. No doubt this flood in the Little Kanawha
River Valley was a great flood as records for Elk River show that the
greatest flood known on that river occurred at this time.

August 1875.—This flood exceeded the 1918 flood at Burnsville
(see above flood of September 1861); it was the greatest flood known
on Middle Island Creek at Little, reaching a stage of 33.5 feet. Thus
a great flood is on record on the lower reaches of the Little Kanawha
River as well as in the headwaters.

February 1884.—There is no evidence of particularly high stage
in the upper part of the basin during this flood but there were un-
doubtedly high stages in the lower section owing to backwater from
the Ohio River, which reached the highest stage known prior to the
great flood of 1913; the stage at Parkersburg reached 53.9 feet.

July 1888.—No record of this flood has been found, but the ex-
tremely high flood recorded in the West Fork, Tygart, and Elk River
Basins indicates that a major flood probably occurred also in the
upper part of the Little Kanawha Valley.

March 1913.—The lowest 23-mile stretch of Little Kanawha River
reached the highest known stage as the result of backwater from the
Ohio River that reached a stage of 58.9 feet at Parkersburg, the
highest known stage at that place. The flood was relatively small
on that part of Little Kanawha River above the effect of backwater.

The Ohio River flood of 1913 is described by Horton and Jackson
(1913).
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March 1918 —This was the greatest flood known in some sections of
the Little Kanawha River valley between Grantsville and Glenville
and above Burnsville. A rainfall of 4.8 inches in 24 hours was re-
ported at Sutton, a few miles outside the upper end of the Little
Kanawha Basin. Probably 2 to 5 inches of rain fell on the basm.

November 1926 —This was the highest flood of record at Glenville
and in a reach of the river extending about 10 miles downstream.
The rainfall for 1 day at Glenville was 3.50 inches. The heaviest
rainfall was apparently concentrated near Glenville and in the Leading
Creek area. The rise was quick and the runoff high.

January 1937 —Moderately high floods occurred all along the
river as the result of general heavy rainfall. The most severe part
of this flood was in the lower reaches where backwater from the Ohio
River was the principal factor, as indicated by the stage of 55.4 feet
recorded at Parkersburg.

The 1937 flood is described by Grover (1938).

February 1939 ~This flood was the result of heavy rainfall in the
headwaters of the Little Kanawha, Elk, Gauley, and Tygart River
basins. A rainfall of 3.5 inches was recorded at Sutton. Rainfall
was less in the middle and lower reaches of the Little Kanawha Valley
resulting in a moderate flood in those sections. At the gaging station
near Burnsville the stage reached was the highest recorded during the
period of continuous records, exceeded, as far as is known, only by
the flood of 1918.

FLOOD OF APRIL 1939

The flood of April 1939 was the greatest flood of record in sections
of the river extending about 4 miles above and below Sand Fork and
from the mouth of Steer Creek to Lock 3. (See fig. 16.) The maxi-
mum flood of record occurred in 70 of the 127 miles between the
Burnsville gaging station and Parkersburg. In view of the magnitude
of this flood (figs. 17, 18) and the records of plecipitation stage, and
discharge available for the period, it is descnbed in greater detail
than the previous floods.

Rainfall during the period April 14-18 ranged from about 3 inches
along the northern edge of the basin in the headwaters of the North
Fork Hughes River to nearly 5 inches along the southwest edge in the
headwaters of Spring Creek. Therecords for the precipitation stations
mn the basin and adjacent thereto are given in table 6. The isohyetal
map (fig. 19) iltustrates the areal distribution of the rainfall.
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The available recording precipitation gage records and the notes
by observers at the standard precipitation gages indicate that the
time during which there was rainfall was quite uniform over the basin.
Figure 20 shows the hourly rainfall at recording gages in and near
Little Kanawha River Basin. The gages at Valley Head and Weston
are in the Monongahela River Basin a few miles from the boundary
of the Little Kanawha Basin at its southeastern and central eastern
edges, respectively. In general, light rain fell over the basin during
the afternoon and evening of April 14. About midnight on the 14th
steady rain began, continuing with only short interruptions until

3

T T T
PARKERSBURG, WEST VIRGINIA
2 B

’ I l
. § R |
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VALLEY HEAD, WEST VIRGINIA

l il 1. n

3 T T T
WESTON, WEST VIRGINIA
|

E 4 I .
1 : |
0 J_ | |

14 15

PRECIPITATION, IN INCHES

16 17 18
APRIL 1939

Fi1GURE 20.—Hourly precipitation at recording rain gages April 14-18, 1939.

the afternoon of the 16th when the period of steady rainfall ended.
Light rains were reported at some stations on the 17th and 18th.

Antecedent conditions were favorable for high percentages of
runoff. Precipitation at Glenville during March amounted to 5.34
inches, 1.19 inches of which fell March 28-31. An additional 0.69
inch was recorded April 23. It may be seen from table 6 that general
rainfall over the basin during the period April 6—12 ranged from about
1.5 to 2 inches with some rainfall reported nearly every day.

The maximum stage and discharge, precipitation, runoff, and re-
tention for each gaging station are summarized in table 7. The
rainfall for each drainage area was determined from the isohyetal
map (fig. 19) based on all rainfall records in and adjacent to the basin.
The direct runoff was computed as the observed discharge during
and following the storm minus the base flow. The method is illus-
trated in figure 21, showing the discharge graph for Grantsville.
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The base flow, consisting essentially of effluent from ground-water
storage, is shown by the dashed line. The area between the dashed
and the solid line represents the direct runoff resulting from the
storm. 'The method used in computing the base flow and runoff is
explained in detail in previous water-supply papers (Scofield, 1938,
p- 488; Youngquist and Langbein, 1941, p. 76).

The retention, computed as the difference between rainfall and run-
off, ranged from 0.4 inch at Glenville to 1.0 inch near Burnsville.
The average for all stations is 0.8 inch.

DISTRIBUTION AND FREQUENCY OF FLOOD EVENTS

The recorded annual maximum stage, and floods exceeding the es-
tablished flood stages at Creston and Glenville, are listed in table 8
for the periods of record for the gages near Burnsville, at Glenville,
at Grantsville, and at Creston.

The data collected at Glenville—43 years of gage-height record and
14 years of discharge record—appear to be best suited to illustrate
the annual and seasonal distribution of past floods and the frequency
with which they have occurred.

The recorded floods exceeding the flood stage of 23 feet at Glenville
are shown in figure 22. Probably the relatively few minor floods
recorded during the years 1901-12 is due to some extent to the fact
that the practice of making special readings of gage height at or near
flood crests was not generally in use for minor floods prior to 1913.
It may be of some significance that no floods exceeding 30 feet were
recorded prior to 1918 but during the years 1918-43 four such floods
were recorded.
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FIGURE 22.—Stages reached by floods exceeding 23 feet at Glenville, 190143,
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TaBLE 8.—Recorded flood-crest stages, in feet, at stations on Little Kanawha River.

[For annyal maximum flood and other floods for which the gage height was greater then 23 feet at Glenville
or 20 feet at Creston]

Burnsville !

Glenville 2

Year G o

age age

Date | pejgnt | Date | peight

1901 . | oeee._._| Apr. 4 26.8
1901 - e e e Apr. 20 22.0
1902 - |l Jan. 27 16,2
1902 e Feh. 26 15.0
1903 - e Feb. 28 21.1

Grantsville 3 Creston ¢
Gage Gage
Date | height | Date | ygignt
_________________ Apr. 4 23.5
,,,,,,,,,,,,,,,,,, Apr. 20, 25.8
,,,,, eee e Jan. 27 21.9
_________________ Feb., 26 2.7
__________________ Mar. 1 21.5
Mar. 24 13.0
Apr. 2 16.0
Feb. 10 20.0
Mar. 10 23.5
May 12 20.0
Mar, 16 19.5
Dec. 18 18.5
Jan. 9 16.6
Jan. 13 22.0
Jan. 18 21.2
Feb. 6 16.0
May 11 12.8
Feb. 17 15.0
May 1 18.3
Jan. 7 13.6
Jan. 19 16.6
Jan. 30 19.5
Feh. 27 16.0
July 23 12.6
Mar. 28 20. 4
Nov. 17 23.1
Feb. 20 22.3
Oct. 2 19.8
Dec. 19 20.7
Jan. 12 24,0
Feb. 13 20. 6
Jan. 22 24.1
Mar. 12 23.2
May 29 24.0
Jan. 29 32.0
Mar. 14 32.0
May 26 17.5
Jan, 2 24.6
June 27 17.5
July 17 17.0
Dec. 7 18.6
Jan. 23 19.7
July 26 12.0
Nov. 2¢ 20.3
Dec. 24 21.0
Mar. 16 18.3
June 19 10.3
Feb. 2 19.4
17.8
21.8
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TaBLE 8. —Recorded flood-crest stages, in feet, at stations on Little Kanawha River-—
Continued

[For annual maximum flood and other floods for which the gage height was greater then 23 feet at Glenville
or 20 feet at Creston]

Burnsville ! QGlenville 2 Grantsville 3 Creston ¢
Year G G G a
| Gage age age age

Date | poiohy | P8 ) neight | P8 | neighy | P8t | height

May 12 22.5 May 12 15.4

Oct. 25 22.2 Oct. 26 15.6

Jan. 22 238 | Jan. 22 17.3

Nov. 16 33.6 | Nov. — 39.9 | Nov. 17 23.7

Feb. 19 22,8 Feb. 20 16.8

May 1 21. 5 May 1 16.9

Apr. 30 19.5 | Apr. 30 17.5

June 30 19.6 || June 30 16. 4

Feb. 26 19.2 | Feb. 26 28.4 | Feb. 27 18.1

Mar. 6 23.9 | Mar. 5 27.2 | Mar. 6 17.4

Oct. 3 23.9 | Oct. 3 24.7 | Oct. 4 13. 4

Feb. 5 16.8 | Feb. 5 23.7 | Feb. 5 140

Apr. 1 14.6 | Apr. 2 21.9 | Apr. 2 147

Aug. 22 18.0 | Aug. 22 22.8 | Aug. 23 10.5

26.0 | Jan. 30 35.8 | Jan. 30 22.0

27.8 | Feb. 5 31.2 | Feb. 5 21. 4

25.0 | Mar, 16 28.9 | Mar. 18 20.7

24.4 | Mar. 28 30.7 | Mar. 28 21.3

13.8 | Feh. 15 30.4 | Feb. 16 12.4

21.7 | Mar. 19 28.3 | Mar. 19 19.1

23.8 | Jan. 7 29.4 | Jan. 8 19.5

25.5 | Mar. 12 33.5 | Mar. 12 23. 4

28.2 | Aug. 8 347 | Aug. 8 21.0

241 | Jan. 3| €280 Jan. 3 21.3

24.0 | Feb. 15 30.4 | Feb. 15 23.9

24.6 | Mar. 18 31.8 | Mar. 17 21.4

23.4 | Apr. 6 31.8 | Apr. 6 21.9

25.1 | Jan, 23 33.4 | Jan. 23 22.8

7.8 | June 22 30.1 | June 22 17.6

28.1 | Oct. 29 32,1 | Oct. 29 20.7

21.5 | May 21 30.0 | May 22 19.2

29.6 | Feb. 4 37.0 | Feb. 4 25.7

33.2 | Apr. 17 43,1 | Apr. 17 33.2

23.6 | Mar. 31 30.3 | Mar. 31 19.6

22.5 | Apr. 20 31.2 } Apr. 20 21.4

18.6 | June 4 25.5 | June 5 15.3

Dee. 30 9.8 | Dec. 30 22,2 | Dec. 30 316 | Dce. 30 23.8

Mar. 20 11.5 | Mar. 20 25.5 | Mar. 20 34.2 | Mar. 20 23.6

July 30 17.6 | July 31 20.7 | July 31 21.3 | July 29 12.0

Aug. 5 175 | Aug. 5 30.7 | Aug. 5 l 35.0 | Aug. 6 19.7

1 Records from floodmarks prior to 1938, two or more gage readings daily, 1938, 1939, and water-stage
recorder charts beginning Feb. 26, 1940. Gage is 4 miles upstream from Burnsville.

2 Records from U. S, Weather Bureau prior to 1929 consisting of one daily reading, which was supple-
mented by special readings during floods beginning in 1913; Weather Bureau records and twice-daily gage
readings by Geological Survey 1929-34, water-stage recorder charts beginning Deec. 14, 193¢, Al rccords
reduced to the present gage datum,

3 Records from floodmarks prior to 1929; two or more gage readings daily, 1929-34; water-stage recorder
charts beginning Nov, 21, 1934,

4 Records from U. 8. Weather Bureau. Gage read once daily supplemented by special readings during
floods beginning i 1913. Datum of gage is 612.71 feet above mean sea level, adjustment of 1912.

5 May not be the maximum for year; no record Apr. 1 to July 11, 1904,

8 Estimated from records at other stations,
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The seasonal distribution of floods recorded at Glenville is shown
in figure 23. Eleven of the 48 recorded floods exceeding 23 feet in
the 43-year period occurred during March. The next highest in rates
of occurrence were January with nine floods and-February with seven.

NUMBER OF FLOODS

15

10

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.
FIGURE 23.—Monthly distribution of floods exceeding 23 feet at Glenville, 1901-43.

No floods have been recorded in September but from two to three
occurred in each of the other eight months of the year.

The frequency with which floods of various magnitudes have
occurred above a base stage of 23 feet at Glenville during the period
of record is shown in figure 24. The recurrence interval was computed
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F16URE 24.—Recurrence interval of floods on Little Kanawha River at Glenville, 1901-43.
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from the formula ]%: in which NV is the number of years of record,

and M is the relative magnitude of the event beginning with the
highest as one. The trend of the plotted points indicates that floods
reaching a stage of 23% feet and discharge of 10,500 second-feet have
been equaled or exceeded on an average of once a year during period
of record, and floods reaching or exceeding a stage of 28 feet and
discharge of 14,500 second-feet have occurred on an average of once
every 4 years.

Flood-frequency studies have a very important place in establishing
road-bed levels, bridge elevations and clearances, channel capacities,
and in other engineering and economic problems where costs of the
works must be balanced against probable damages and liabilities that
are a function of the frequency of flooding. Anyone attempting to use
flood-frequency data should understand its limitations. The relative
shortness of the record as well as deficiencies in the application of the
statistical theory tend to introduce errors, particularly in the recur-
rence interval for larger floods.

Much has been written on the subject of flood-frequency analysis,
and several methods have been summarized (Jarvis and others, 1936).
A more recent approach which is viewed with favor by some students
of the subject is that presented by Gumbel (1945, pp. 833-839).

SUMMARY OF FLOOD STAGES AND DISCHARGES IN
WEST VIRGINIA

A summary of the known peak stages and discharges at gaging
stations and at certain other points on streams in West Virginia and
on its boundaries is given in table 9.

Except as otherwise noted, the discharge data given in this table
are from the published reports or from the unpublished data in the
files of the Geological Survey. Records of peak stage have been
taken from the U. S. Weather Bureau publications in those cases
where the gage-height record was collected by that agency. The
records of peak stages for most of the gages at locks and dams were
taken from the reports of the Corps of Engineers.

The summary includes data for practically all points on West
Virginia streams where systematic records of stage and discharge
have been collected for periods of a few years or more, with the
exception of abandoned navigation locks and dams and certain points
on Ohio River. A number of old navigation structures were aban-
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doned and removed from Kanawha and Monongahela Rivers when
modern locks and dams were constructed. In these cases the records
are given for the present locks but not for those that were removed.
Stage and discharge records for Ohio River along the border of West
Virginia have been summarized only at stations where discharge
records were secured. There are numerous other locations where
records of stage are available. Records of flood stages for these points
have been summarized in previous water-supply papers (Horton, 1913,
Grover, 1937, 1938).

Different gages have been used from time to time at or near the
same site at some stations. Insofar as practicable, the records have
been reduced to the datum of the gage last used. The datum of the
gage in terms of feet above mean sea level is given where this informa-
tion is available.

The period of known floods is not necessarily the same as the period
for which continuous and systematic records have been collected. In
many cases records of flood heights have been extended for a number
of years prior to the establishment of gages on the basis of reliable
floodmarks that were pointed out by local residents.

Wherever practicable, the approximate discharge for great floods
outside the period of continuous discharge record have been deter-
mined by the extension of rating curves developed in recent years.
In some cases this procedure was not applicable because of changes
in channel conditions. In others it would have been necessary to
extend the rating curve so far beyond the limit to which it was defined
that a reasonable degree of accuracy in the result could not be assured.
Under these conditions the maximum known stage is given and also
the peak discharge for the greatest flood during the period of con-
tinuous discharge record.

The reference numbers assigned to the points listed in table 9 may
be used in finding its location on the map, plate 1.

Figure 25 shows the peak discharge in second-feet per square mile
plotted against the corresponding drainage area for each point where
the discharge was given in table 9. Any study attempting to arrive
at a probable peak discharge for a drainage basin by comparison with
this chart should take into consideration the physical characteristics
of the basin such as topography, shape, soil, vegetal cover, and
channel conditions, as well as the drainage area.
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