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MAGNITUDE AND FREQUENCY OF FLOODS
IN THE SHERANDOAH VALLEY OF VIRGINIA

e e

By Richard H. Tice

ABSTRACT

This report presents the existing stream-flow data on flood
maegnltudes and frequencies in the Shenandoah River Basin, The
station records are combined to give & frequency relationship
applicable to the basin so that estimates of flood frequencles on
ungaged streams in the basin can be made,

INTRODUCTION

The purpose of this report is to present data that will be
useful in the deaign cf structurea withia reach of flood waters,
It was prepared under a cooperative agrecment between the Virginia
Department of Highways and the United States Geologlcal Survey tc
make hydrologiec investigations useful in bridge and culvert designs,
Flocd frequencies have been found espaciaslly helpful in problems
involving economlc consijerations such as design of bridge clear-
ances, channel capacitles and roadbed levels, where costs must be
balanced agains®t flood damage, Where great damage to property and
lives would result from failure, sa in many dams, the danger in-
volved in determining the design flood by extrapclation of flood-
frequency graphs must be strongly emphasized.,

There are twelve gaging stations in the Shenandoah River Basin
with records lone =pough to be useful in flood frequency studies.

Eleven of thess records were used in thig study. South Fork Shenan-

doah River near Luray was not included es its records include substen-
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LIST OF GAGING STATINIS

g Station Stream Location Drainage Area Period of Record
5- Number 3quare Miles
ég 1 South River At Waynesboro 1h4 July 1928 to September 1949
F 2 South Riwver At Harriston - 222 February 1925 to September 1949
# 3 Middle River Near Grottoes 360 February 1925 to September 1949
fi 4 North Kiver Near Burkstown - 275 June 1926 to September 1949
(& 5 South Fork Shensndecah River Near Lynmnwood 1 076 September 1930 to September 194$
b 6 South Fork Shenandecah River Near Luray L.377 April 1223 to September 1930
Oetober 1938 to September 1949
3 7 South Fork Shenandeah River At Frent, Royal - 1,638 September 1930 to September 1949
+ 8 Sorth Fork Shenandceh Hiver Al Cootes Stote 215 February 1925 to September 1949
N 9 North Fork Shenendoah River Near Strasburg 772 March 1225 to September 1949
iﬁ 10 Cedar Creek Near Winchester 101 June 1937 to September 1949
3 11 Fassage Creek At Buckton 87 April 1932 to September 1949
» 12 Shenandoah River At Millville. wW. Va, 3.040 August 1928 to September 1949
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tially the same water as do the stations upstream and downstrean,
Table I is a list of the gaging stations with the station number
used in this report, the drainage area, and period of record, and

figure 1 is a sketch map showing the locations of the stations,
FLOOD FREQUENCIES AT GAGING STATIONS

There are two kinds of flood series, annual floods and partial
duration series, £An annual flood is defined as the highest peak
discharge in a water year, The two methods give essentially iden-
tical results for intervals greater than 10 years. Because of the
greater simplicity of the annmal flood methody; it is used in this re-
port, Data is available for floods above a selected base for the
Shenandoah River Basin in the files of the U, S. Geological Survey,
Ghaz-lot.*.:esvfi11e‘3 Virginia, For recurrence intervals of less than
10 years that might be used for cofferdams and for overflow sections
on secondary ro.ads‘g the following table can ve used to determine the

design flood from the annual flood series:

Recurrence Interval in Years

Annual Floods Partial Duration Series
1,10 0,41
1:25 062
1,50 -91
175 1,18
2,00 1.45
2,50 2.0
5,0 4.6

10,0 9.5
15,0 14.5
20,0 20,0



FRIWTUCY FLOTTING

The U, £. Geological Survey has adopted a simple formmla for
plotting the recurrence intervsls, in years, for flood data: Ei;é
where ¥ equals the number of years of record ard M equals the releative
magnitude of the flond beginning with the largest as 1. The data is
plotted on a special form developed by Powell 1 for analysis of
flood frequancies by the Gumbel method . o The same formula can be
uged for partial duration series using semi-log graph paper for plot-
ting,

Where data of histeorical "loods are available the same formula
is used to determine tha plotting voaltion except N is taken aa the
natber of years for which the data 13 known to be the greatest,

The period of reccr? for most of the gaging stations in the
Shenandoah River Basin is 24 yeara., Thie period is rather s>ort for
making good single-station analysis, The curve shown on the station
plots is that of a composite for the entire Shenandoah Rivar Baein,
Although this curve may niss the statlon data for some of the gaging
stations, we believe it is better than can be drawn from & single—

station record because of the random nature of gmall samples.

"1 Towell, R.W., A simrle rethod of estimating flood frequencies,
Civil Enginsering pp. 1035-6, Feh. 1943,

2 Gumbel, ",J.. Floode eztivated by rrobability method, Engrg.
News Rec., June 1/, 194%
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THE REGIONAL COMPOSITE CURVE

As 24 years of record was too short a reriod to give the best
results, it was considered advisable to combirs all the records in
the region, The method of combining the records in this report waa
that of reducing 211 the annual flood peaks to dimensionless terms
and taking the median of the 11 station records, The dimensionless
terms were computed by obtaining the ratlos of the individual floods
to the station mean flood for the 24-year period 1925 to 1947,

Table 2 is a liatinz cf the data in this manner, Ths mean flood was
arbitrarily taken as the {loecd with & recurrence interval of 2,33
years according to the Gumbel method. In order to use data for all
stations for the same reried of 24 years, values of floods for
sta*ions navine leas than 24 years of record were estimated using a
correlation curve with stations having a complete record for the 24
years., The estimated floods were not used directly but were used
to find the probable order of the recorded floods in the 2a-year
peri-d of 1925 to 1949, For instance. at Snouth Hiver at Waymesboreo
the record is for 1927 to 1949. For the period 1925 to 1949 the
1924 annual flood was probably the 19th and the 1927 flood the 12th
highest, Thus. in table 2 the 12th and 19th positions for South
River at ijaynesboro were taken as unknown, The computations for this
regional composite flood-frequency distribution ere shown in table
2 and the plotted curve as figure 2. On the basis of historical data
the largest and second largest floods were plotted as the highest in

79 years and second highest in 53 yeara, respectively.
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ESTIMATICN OF TFLOCD FREQUENCIES AT UNGAGED POINTS

Figure 2 shows the flood-frequency distribution for streams in
the Shenandoah River Fesin., In order to use this distribution curve,
it 18 necessary to estimate the mean anmual flood for the point on &
stream where the flood frequency is desired, Factors which affect
the mean annual flood are drainage area, topography, shape of drain-
age basin, and chanrel storage. In a hydrologically homogeneous
region such as the Shenandoah Valley, the most important fector is
drainage area which 1a also the moet readily available.

Figure 3 shova the mean annual flood discharge plotted against
the dreinage arsa, From the curve drawn, estimates of the mean {lood
for streams of 100 squsre milea end cver can be made. The mean flood
thus determined can be multiplied by the flood ratios of fipure 2 to

obtain the disshargs for sny selscted frequency.

AFTLICATION

The curve showing ;eak discharge egalnst drainage area for the
2,33 year recurrence Zlood, figure 3, is based on 11 stations rang-
ing from 87 to 3,040 sqnare miles, Most of the data plots reason—
ably close to the drswn line, however, the North Fork Shenandoah
River plotes off, Thls is probably because of one or more of the
other factors such as the shape of the drainage ares.

This report includes data for the Shemandoah River Basin only,
Pledmont Virginie and other portions of the Great Valley of Virginia
may be different, and this report shou'd not be used except for the

Shenandoah River Basin.
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7 g Q9 10 2l 12 Modian) (years)
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of 1
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-
1
i
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%)
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This report presents gage heights and discharges for the annual
floods at the gaging stations. The method advanced for estimating
frequencies at ungaged points presents discharge only, Fach site
is a problem in itself as far as stage is concerned. A wide river
channel may pass more water for a given stage than a narrower channel,
The U, S. Geological Survey office at Charlottesville has considerable
data in their files which would be of aid in converting from dis-
charges obtained from this report to stage at numerous points in the

Shenandoah River Basin,
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preparations for the report were done by R. Ho Tice, Hydraulic
Engineer, and E. H, Ogilvie, Engineering Aid, O. D. Mussey, Hy=

draulie Engineer, aided in the assembly of the work.
MAGNITUDE AND FREQUENCIES

Annual flood data for 11 stream=gaging stations in the Shenandoah
River Basin are presented., The data are for the maximum instantaneous
peak discharge, Records for each gaging station have been reviewed

critically for accuracy and consistency in the light of present stand-=
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ards and praetices, In scorme instances figrwzs of discharge have been

uged that differ from previcusly published fijurec, These differ-~
ences may be due to revision of the rating curve on the basis of
more accurate information or to the use of graphs constructed from
nonrecording gage readings in place of the readings themselves as
used originally.

The values of peak discharge are plotted baséd on the period
of record for the individual station, The drawn curves are based on
the composite for the basin adjusted to the period 1925 - 49.

The data are listed by water years ending September 30,

COOTES STORE, VIRGINIA
FLOCD OF OCTOBER 1942
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Station No, 1

Flood data for South River at Waynesborc, Va.
Drainage area 14/ square miles, Period of records July 1928=Sept,
30, 1949. o
Gage: Continuous recorder: Datum elevation: 1,277,133 ft., m.s.1,
The maximum flood listed is known to be the greatest in at least
79 years. '

Calen~= Gage Dischargs Annual Floods
dar Month Day  Height (Second~

Year (feet) feet) Order Recurrence

(M)  Interval
(years)

1870 Sept, 30 40,000 # 80
1928 Sept, 20 11,02 6,140 6 3,83
1929 ° May 2 7.52 2,730 43 1.77
1929 Octo 22 7,90 3,050 12 1.92
1931 Augo 22 5032 19 350 18 ..L: 28
1932 Mar, 28 4026 - 870 21 1,10
1932 Octo 17 10,98 6,140 7 3,29
1934 Sept., 16 7.39 2,650 1 1.64
1934 Dec, 1 10,92 6,020 8 2,88
1936 Mar, 17 13,90 10,500 2 11,5
1937 Apr, 26 10,88 6,020 9 2,56
1937 Oct., 19 6,18 1,800 16 144
1939 Aug, 19 4040 945 20 1,15
1940 Aug, 16 13.9 10,500 3 7.67
1940 Dec, 29 4063 1,010 19 1,21
1942 May 16 10,77 5,920 10 2,30
1942 Oct, 15 1408 12,000 1 23,0
1944 Sept, 19 11,06 64,290 5 4060
1945 Sept. 18 13,6 9,970 4 5,75
1946 May 5 4o34 715 22 1.05
1947 Mar, 14 6,19 1,780 17 1,35
1948 Apr. 1 6,71 2,140 15 153
1949 June 18 10,44 5,440 11 2,09

* House Document No, 622-1946,
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Station No, 2

Flood data for South River at Harriston, Va,

Drainage area 222 square miles, Perlod of record: Feb, 15, 1925 ~
Sept, 30, 1949,

Gage: Non-recording 1925-1938; Recording since 1938, Datum eleva~
tion: 1,127.29 ft, m.s.l. : '

The meximum flood listed is known to be the greatest since 1924.

Calen=- Gage Discharge Annual Floods
dar Month Day  Heicht (Second-

Year (feet) feet) Order Recurrence

(M) Interval
(years)

1924 May 15,1 16,800 * 2 13.5
1926 Jan, 17 745 2,770 18 1,39
1926 Nov, 16 10 6,100 14 1,79
1928 Sept, 20 11..9 9,460 b 4olb
1929 Apr, 16 10,2 65420 12 2,08
1929 Oct, 22 10 6,100 13 1.92
1931 Aug. 22 703 2,550 20 1.25
1932 Mar, 28 509 193;0 22 lol!p
1932 Oct, 17 11.5 8,700 7 3.57
1934 Sept. 16 8.5 3,900 16 1,56
1934 Dec, 1 13,3 8,340 8 3.12
1936 Mar, 18 13,07 11,900 2 12.5
1937 Apr, 26 13,0 11,700 3 8033
1937 Nov, 13 8,2 3,590 17 1.47
1939 Aug, 19 5064 1,260 23 1.09
1940 Auvg, 16 12,91 11,500 4 6025
1941 Apr., 5 6,00 1,400 21 1,19
1942 May 16 10,21 6,420 11 2,27
1942 Oot, 15 17,2 23,100 ¥ 1 27
1944, Septe 19 11,33 8,340 9 2,78
1945 Sept. 18 12,8 ]-13300 9 5.0
1946 May 5 5426 998 24 1,04
1947 MBJ". 14 70 53 2’ 660 19 1.32
1948 Feb, 14 8,52 3,960 15 1,67
1949 June 18 11,06 7,980 10 2+50

# Since 1924
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Station No, 3

Flood data fer Middle River near Grottoes, Ve,

Drainage area 360 square miless Period of Record 1925 = 1949

Gage Manual February 1925 to September 1938, Datum elevation
1,061.2 £to moS.1l,

The maximum flood listed is known to be the greatest in at least
72 years (or since 1877).

Calen- Gage Discharge = Annual Floods

dar Month Day  Height (second-
Year {feet) feet) Order Recurrence
(M) Interval
(years)
1924 May 22,8 16,200 * 39,0
1926 Jan, 18 9,7 3,230 19 1,32
1927 Apr. 22 8,8 2,610 21 1,19
.1.928 Aug 0 17 12 09 5 9 740 ]-4 1079
1929 Apr, 16 13,3 . 6 3 090 13 1,92
1929 Oct, 2 9.3 2,950 20 1.25
1931 Aug. 23 8,7 2,550 22 1.1
1932 Mar, 28 11 45220 17 1.47
1932 Oct. 18 17 9,560 9 2,78
1934 Mar, 3 1% T 44220 16 1,56
1934, Deco 31 20,6 13,500 B S
1936 Mar, 18 28,57 24,4500 ** ] 73
1937 Apr. 26 17,1 9,660 8 3,13
1937 Oct, 20 16.1 8,660 11 2,27
1939 Feb, 4 12,15 5,180 15 1.67
1940 Aug. 16 19.81 12,500 6 4el6
1941 Apr, 5 8.14 2,190 23 1,09
1942 May 22 19,08 11,800 7 . 3,57
1942 Octe 15 26,3 21,000 #.2 13,5
1944, Sept, 19 14,10 6,810 12 2,08
1945 Sept, 18 20,5 . 13,400 5 5,00
1945 Dec. 31 7.18 1,700 5% '~ 1.0k
1947 | Mar, 14  10.50 3,820 18 1,39
1948 Feb, 1, 16,40 8,960 10 2,50

1949 June 18 2274 16,100 ® 4 6,75

* Since 1924
#*#* Since 1877
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Station No. 4

Flood data for North River near Burketown, Va.

Drainage area: 375 square miles, Period of record: 1926 = 1949

Gage: Manual 1926 = 1938, Datum elevation 1,103.49 ft. m.s.l,

The maximum flood listed is known to be the greatest in at least
72 years (or since 1877).

Calen- Gage Discharge Annual Floods
dar Menth Day  Height (second=-

Year (feet) feet) Order Recurrence

(M) Interval
(years)

1924 May 22,5 24,400 % 4 6050
1926 Nov, 16 10,3 7,440 12 2,00
1928 Aug, 16 9.5 6,730 15 1,60
1929 Apr. 16 10 . 7,170 13 1.85
1929 Oct, 22 9.8 7,000 14 1,72
1931 July 23 7.56 5,070 18 1.33
1932 .  Mar, 28 705 4,980 19 1,26
1933 Apr, 17 11,5 8,550 11 2,18
1934, Sept. 16 8.5 5,850 16 1,50
1934 Dec, 1 19,5 19,300 5 4.8
1936 Mar, 17 26,7 37,000 *3 8,00
1937 Apr, 26 15 12,600 6 4,00
1937 Oct. 19 12 9,050 10 2,40
1939 July 30 15,20 10,500 9 2,67
1940 June 1 16,07 11,500 y': 3,43
1941 Apr, 5 7.76 35390 22 1,09
1942 May 22 23,37 22,600 4 6,00
1942 Octe 15  32.4 45,000 * 2 27

1944, May 7 9,77 5,100 17 T4
1945 Sept, 18 15,38 10,700 -8 3,00
1946 May 4 6,65 25790 23 1,04
1947 July 17 8048 3,950 21 1.1
1948 Feb, 14 9,40 4y 740 20 1,20
1949 June 18 36,3 62,600 4+ 1 73

* Singe 1924
+ Since 1896
+ + Since 1877
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Station No, 5

Flood data for South Fork Shenandoah River near Lynnwood, Va,

Drainage area: 1080 square miles., Period of record: Oct. 1930 =
Sept. 1949.

Gage: Recording. Datum elevation: 1013.13 ft. m.s.l.

The meximum flood listed is known to be the greatest in at least 79 years
(or since 1870),

Calen~ Gage Discharge Annual Floods Remarks
dar  Month Day Height (second- f
Year (feet) feet) Order Recurrence
(M) Interval

(years)
1931  Aug. 23 7.80 5,220 19 1,05
1932 Mar, 28 10.62 8,990 15 1.33
1933 Apr, 17 14,73 17,300 11 1.82
1934 Sept, 17 10.18 8,430 16. 125
193, Deco 1 21,62 42,200 5 4,00
1936 Mar, 18 26,57 75,200 * 2 27 About equal to

, - 1870 and 1896

1937  Apr. 26 20,48 36,800 6 3033
1937 Octe 20 14,72 17,300 10 2,00
1939  Feb, 4 13,20 14,100 13 1.54
1940  Aug, 17 19,86 34,000 8 2,50
1941 Aproe 5 9,30 7,520 17 1.8
1942 May 22 20,37 36,300 7 2.86
1942 Octe 15 27,2 80,000 #% 1 80
1944, Sept, 19 13.98 15,800 12 167
1945  Sept, 18 21,7 42,800 4L 5,00
1946 May 5 8,00 5,530 18 .1.11
1947 Mar, 15 11,44 10,600 % L3
1948 Feb. 14 15,2 18,500 9 2022

6.67

1949 June 18 23,62 53,600 3

% Since 1896
#* Since 1870
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Station No, 7

Flood data for South Fork Shenandoah River at Front Royal, Va.

Drainage area: 1638 square miles, Period of record: September 1930 to
September 1949.

Gage: Recording. Datum elevation: 469,38 ft., m.s.l,

The maximum flood listed is known to be the greatest in at least 79 years
(or since 1870),

Calen~ Gage Discharge Annual Floods Remarks
dar  Month Day Height (second-
Year (feet) feet) Order Recurrence
(M) [Interval
(years)
1931 Augs 24 5,12 54550 19 1,05
1932 May 13 8,23 12,100 14 1043
1933 Apr, 18 11.65 23,000 9 2,22
193,  Sept. 18 7,18 9,620 16 - 138
1934, Deco 2 17.99 47,400 £ 200
1936 Mer, 18 26,01 101,000 ¥ 2 40 Highest at time
, ; since 1870
1937  Apr. 27 18.94 51,500 4L 5,00
1937 Oct, 21 11.65 23,000 10 2,00
1939 Feb, 5 9,90 17,400 13, 1 kL
1940  Aug. 17 15.86 38,700 g L alee
1941 Apr, 6 6.9 9,220 17 1,18
1942 May 23 16,20 39,900 7 2.8
1942  Oct, 16 34,8 130,000 # 1 80
1944  Sept., 20 10,00 17,600 12 1,67
1945 Sept, 19 17.8 46,600 6 3033
1946 May 5 5.9 6,930 18 111
1947 Mar, 15 8,12 12,000 15 1.33
19,8  Feb, 15 10.70 19,900 e
1949 June 19 19,15 52,900 3 6,67

¥ Since 1870
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Station No., 8

Flood data for North Fork Shenandoah River at Cootes Store, Va,

Drainage area: 215 square miles, Period of record: March 1925 to
September 1949.

Gage: Chain: March 1925 to November 1937. Datum elevation 1051.8 ft.m.s.l.

The maximum flood listed is known to be the greatest in at least 113 years
(or since 1836),

Calen- Gage Discharge Annual Floods Remarks
dar Month Day Height (second-
Year (feet) feet) Order Recurrence
(M) Interval
(years)

1877 Nov, 20,9 31,200 #% 3 24,8 High-water marks
., 1889 May 18.8 24,000 *x 4 18,5 from local
3924 May 16,7 17808 -« 5., 5.k resident

1926  Aug. 25 9.6 45230 21 1,19
1926 * Nov. 16 14,0 11,400 16 2,50
1928 Apr. . 30 11,0 6,000 15 1.67
1929  Apr., 16 15.4 14,600 Wil g
1929  Octe 22 14.5 12,500 9 2,78
1931 Aug. 23 7.0 1,600 24 - 1.64
1932 Feb, 4 10,2 4,880 19 "1.32
1933 App. 17 11.7 7,120 13 1,92
1934  Sept. 16 8,5 2,860 22 1,14
1934 Dec, 1 16 16,000 5 5,00

1936  Mar, 17 23,25 40,500 % 2 37
1937  Apr, 25 17 18,600 3 8,33
1937  Oct. 28 10,0 4,600 20 125
1939 Feb, 3 12.84 9,040 11 2.27
1940 May 31 11,74 7,120 1 1,78
1941 Apr. 5 10.26 5,020 17 3
1942 May 22 16,93 18,300 g 6025
1942 Octe 15 25,3 50,000 1 114 Highest since 1836
1944 -May 24 11.45 7,640 12 2,08
1945 Septe 18 15,9 © 15,800 6 4,16
1946 May 4 9.73 54,260 16 1,56
1947 Mare 1, 7,28 2,570 23 1,09
1948 Aug, 1l 9.35 4,900 18 1.39
1949 June 28 14.84 13,500 8 3012

* In 113 years
¥% TIn 73 years
4+ In 25 years



sioak Ul 'joAJalul  @juaunoay

(] ¢

ST

oz

an:-qﬁuus Jo spuwesnoyl UY edIwqo ] Yead

ge

o002 ool 0§ or og bz oLe 8 L 9 S * < 2 SRR I L1 \ s
_ TS e
0 1 D T HEL A LEET 2 2 9 o -L"\.H.i!.m SEEE NG ST Wb f H -.._HM-,... i Aw.._. =
= 5 50 (R O O O W INGSERE AR EEE .Ir.uﬂ —5d = A S N Y B B 1 1 i 16 ) O D i Bt R Bt wlr..r....w|““-
L 13 1 N AN + e i SEERERO S e ﬁ E =2 be e 4— +—344 SR A A
] =1 4+ I..I._..I.l. + _. 1 g m.. f =1+t 11—+t - i Ihl._ 1144+ hodad L ._-lm 11 h fe
T BRI IR AL e S RSN 1 BB 005 B0 P U e \ﬁﬂt ARHE oW emm=—
1 1 t I = 28| T 3 i H !
Wl.} 3 . 11 1 : ] Lash HWEERACARERE |_vrri . JEp 3 «+ E0 T T 1 I i "
e R — =4 — | S - -+ 4 ® = 4+ u ' + F = R H 4
wu% | M (008 B ;mil. H AT 520 6 O I R I 5 I, B -H I -
T | e e T “ .
L P ! oy L - - — + - 44444 - - { . ———rd Sl - 4 -
S g n it N1 SR IS Jip5c oSN S EEm Tr f
i3 G EEEnEEEIRENAEE et ._r o if e I | | I ] it ] ==
EZ LSS -1 N N P | a INELE . 14 S S
i} 1 = i TR P O O W [ | SREGERE 5 R R
! : pOl |
Ll S0 Jrrrrrt o I s = .+ i S B A~ .....h.i i iggaag Ln..r it “ A -%\“ .T..I_|..I|
1 I . . ! - - 1 + - “+ 4 - - S—
4 —+ 41 - \l‘ bt - .__.lu. 4 _..ﬁ il ) S +1 4 .__. —
-+ 1 b - L - - T S - 4
= — O S . e H __1 - 411 4 =
5 = - - ] < o 1 SR JIENEE NS REN SIS = o e 0 e 0
P — -+t . - . S L4 Fd- g -t 4 i 4+ | —
1 T 5 [
SifigEss: §EEF T issssin R Hities
T sl BRGEREEMMMEIINE S0 SEEITIINE L mm !
050 B M NoBSSE SISt BEWIGsIINERNS EE
R O -4 44— WS, . ) .
: B0 B . . e B 6 6 B O 9 L ¢
1 + 1 1
! .._“Itdd i i £ 3 : 1 L] 219 R
HaE T Ul 1 1 3 j\. 4 U B Gl I &1+
L - - - 4 = e $ | x + o —++-1 - —+ 44 44 4+
HESE A s
1 L T BEES B &
- Hr 4+ i = 9 4+
— phy ; H—t -t +4 ¢4+ +-+ 4+ 1 3
ThT ] I i i f + R Y 131 11 i [ JSRWE Fil (Bl et (=
TSR T A i | BRI RE Eoam:
uEE JINEEEERUEREE . D 11 1 b gl L1l 4
4 14 23 \ 3 N (11 b+ 444 4 It 4 4 +
& - riti4 11414 B " 4 ..YI_! 8880 8wk wy -rE it
i + L ..1.4_ +— ,JL“ - . w 1 8 _n
A .Tlﬁlﬁ.. H 4 ﬁ - -+ 1 + * T + L - 1 ﬁ. t + - b+ -t i S T .ﬁ
b b S i BERW SN S o & o @ 0 A SE B0 B8 BS +14 - ?
+ -4 44— 4 + 4 ._+ e v 1 1 .T. .+ 4 T L ++ + 1 - ...." Iﬂ + 44 L ._. . 4 t t
L4 4 ' At 1ﬂ .1IH.IFI +—4 - 1 |.--.| - B + .-| T _ . “m
Sifscamma i I IEE Sk il P THBSS Mepaiin o3 & 89 S saw ng g TR 3 = g
- = L 4— —H14 0N B S = : IR oW ER DR -+ i S b 43 -3 e ' A ]
- 888 B S S O A s (5 510 8 6 B 5 D2 D I 00 GO P BN o 8 Sl Sne 7151 B 08 0 4 o
I A 5 8 B B s i J e SIS 8 8o ¢ RGP f & S . BE sias r ST DR IE0E 2 6 = e
- + fh. 2 _Hmh._. U S | 19 rm‘r. = I SRR Paa0d B o P LR F -+
ﬁ. B w5 AR N 8 i8I E .Hrl..H.. P e (25 5 D S 5 o I U D 1B r_ 1‘r4n, AR B [ 1 T 5 O R I
i | . 4 i - | :
e 4 O G A BE 'l N R W e N = —34 - e UMD B W TS + 16 —
41 3 gL H L ] t m. + 4+ 1 “J— ) L. Ly e r..rll.vrl. aasen s .H . e w
Re .T H " 055 T DA T 0 I ) GpaD T i [y e i ]
H 3 <+ - 1 : \. .. + 4 4 n. N -+ T..__.l. Hl_..f _v..ﬂ i -4 vHo - .J[..[...I...T ESEEE S E BE —+ +1
L4 4 —tt v - + LT -1 L + - H
+ - 1t 4+ - -4+ 1+ + A + 1 [
1 : 1 = 4 =S BN 2= 5 o it + tFae
"H 4 - 1134
41 S H -+ + +1++ 444 4344+ 1
E e e T -4 r.ﬁ 1 -+ . + ].II 3 " 2 = L - f..w L4 4+ + 3 14
= mEmlage + — -Iw 1B 4 - 4444 = L+ B 8 ”__ b 1 + =
4 4 L. i o + b— = = + a i
”_ r I —++ + 14— et I _. ek = - + 1
._..I..r...._T_” L+ 11 + ' ~ = -t 4 .H.. t 4
3 -1t ) t ] 2180 1 Ay ; T 1 B 5 a
[ £ s ] 5835 R @ 1101l neuss s BOE i B mahen ;
=5 T ad I.nl T ..v —_— — g — O—M ‘ s — - ey - _
15 HEE e O%6T » 026 PO rwbs PIE . ee.aeuni
F 1 + 1 ]
gas : 5en as0E § -EHW. A :
=4 " Rl e e el =8 D e U0 S jonu
t, == _r : SRR ‘o200 g 593000 39 ISATH WSOPUWESNE JX04 WAJION Poo}} uy
iy L1 S

mquiny 814

NOISINIQ S30HN0SIY HIALVM — ATANNS TvODOT103D — HOIMILNI 3HL JO0 INIWIHV4Id SILVLS TIALINN

(6p6 42D |
1010 D4Op POy
o6l - &




26

Station No, 9

Flood data for North Fork Shenandosh River near Strasburg, Va.

Dreinage areas

772 square miles,
September 30, 1949

Period of record March 1925 to

The maximum flood listed is known to be the greatest since 1924,

Calen=

dar Month
Yeer

1924 May
192 6 Aug,
1926 Nov,
1928 May
1929 Apro
1929 Nov,
1931 Aug,
1932 May
1933 Apr,
1934 Sept,
1934 Dec,
1936 Mar,
1937 Apr.
1937 Oct,
1939 Febo
1940 June
1941 Apr,
1942 May
1942 Oate
1944  May
1945 Septo
1946 May
1947 Mar,
1943 Feb,
1943 Qet,
% 8inee 1870

#%  Since 1924

Dey

26
17
17
19
23

21
7

2
18
26
29

23
16

7
19
15

15
6

Gage
Height
(feet)

Discharge Annual Floods Remarks
(aecond-
 feet) Other Recurrence
(M) Interval
(years)
49,900 #% 3 9,0
7,060 17 14T
9,330 14 1,79
14,5200 10  2.50
15,600 8 3,12
6,800 18 1,39
2,780 BE ;.. 3,0k
9,980 12 2,08
16,200 7 3,57
6,200 22 1.14
20,800 6 4ol7
89,000 2 40 Was considered.high~
est since 1870
25,200 3 8,33
11,100 11 2,27
14,400 9 2,78
6,740 21 1,19
7,160 16 1,56
21,400 5 5,0
100,000 * 1 80
8,810 15 1,67
24,,000 L 6425
6,740 20 1625
4y 040 23 1.09
6,740 19 1,32
9,720 13 1,92
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Station No, 10

Flood data for Cedar Creek near Winchester, Va,

Drainage area: 101 square miles, Period of record: 1938 - 1949,

Gage: Recording, Datum elevation: 647.09 ft, m.s.1,

The maximum flood listed is believed to be the greatest in at least 79
years (or since 1870),

Calen- Gage Discharge Annual Floods Remarks
dar Month Day Height (second=-

year (feet) feet) Order Recurrence

(M) Interval
(yeara)

1936 Mar, 25 18,000 #* 2 27 High-water mark
1937 Oct, 28 11,32 3y 660 3 4e33

1939 Feb, 3 10038 3,250 4 3025

1940 lune 12 9.81 2,980 5 2.60

) Apre 5 8,80 2,530 7 1,86

1942 May 22 10.45 2,950 6 2,16 .

2 Oct, 15 27,0 22,000 * 1 80

: May 7 7133 1,680 10 1,30

1945 Sept, 18 13,37 4,290 2 6,50
194¢ lune 2 8,73 2,230 8 1,62

1947 May 18 3.95 526 12 1,08

194 Apre 14 6,12 1,240 11 1,18

94 Dac, 30 7451, 1,750 9 1,53

¥ 8ince 1870

" Sinco 1896
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Station No, 11

Flood data for Passage Creek at Buckton, Va,

Drainage area: 87 square miles, Feriod of record April 4, 1932,

Gage: lon~-recording 1933-37. Datun elevation: 525.14 £t. m.s.le

The nmaximn flood listed is believed to be the greatest in at least
79 yearg (or since 1870),

Oolere- Gags Discharge Ammual Floods
ok Cimirh oy Teizhh ( second- ‘
e ‘ (foek) feect) Order Recurrence

: (1) ‘Interval
(years)

1932 May 12 Te3 3,090 7 62071

1933 Apr, 21 8,0 3,860 6 23,16

1934 Mar, 3 Le5 588 17 21,12

1934, e, 1 10 6,360 3 56033

1936 Mar, 17 14,29 12,300 ##® 2 27

1937 Apr. 26 9,0 5,060 4 24,475

1937 Oct, 28 7039 1,810 11 01,73

1939 Feb. 4 8.37 2,610 8 02438

1940 June 12 8,00 2,290 9 82411

1941 Apr, 5 6.85 1,400 16 ‘el 19

1942 May 22 7.76 2,130 10 s1,90

1942 Oct. 15 15.5 21,000 L £0

1944, Mey ' = v 1,690 13 s1346

1945 Sept, 18 9.80 3,900 5 53,80

1946 May /A 722 1,650 14 + 1436

1947 May 1 5,50 576 18 -1.06

1948 Feb, . 788 1,400 15 1,27

1949 July g 7.21 1,810 12 21,58

¥ Since 1870
¥%*  Since 1896
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Station No, 12

Flood data for Shenandoah River at Millville, W. Va.

Drainage area: 3,040 square miles., Period of record: Aug. 1928=Sept.1947.,
Gage: Recorder 1928-1947., Datum elevation 293,00 ft, m.s.l,

The maximun flood listed is known to be the greatest since 1870,

Calen~ Gage Discharge Annual Floods
dar Month Day Height ( second~
year (feet) feet) Order Recurrence
(M) Interval
(years)
1870 a 2604 151,000  * 2 40
1877 b 24.4 150,000 4 20
1889 b 24.4 130,000 * 5 16
1896 ¢ 105,000 # 7 11.4
1924 d 125,000 ¥ 6 13.3
1929 Apr, 17 13,70 34,900 9 2,22
1929 Octo. 24, 10,25 22,000 13 1,53
1931 Aug. 24 6,05 7,710 19 1,05
1932 May 13 12.55 33,900 11 1,82
1933 Apr. 21 137 39,900 8 2,50
1934 Sept, 18 7.6 12,300 1 P 2]
1934 Dec, 2 17.6 66,400 VA 5.0
1936 Mar, 18 26,36 150,000 * 3 26,7
1937 Apr, 27 20,2 87,400 3 6066
1937 Oct, 29 12,7 34,400 10 2.00
1939 Feb, 5 12.2 31,800 12 1.66
1940 Aug. 18 13.7 40410C T 2.85
1941 Apr. 7 9,16 18,000 15 1,33
1942 May 2/, 16,28 56,100 6 3,33
1942 Oct, 16 32:4 230,000 #i0k 80
1944, May g 10,13 BLA00. 1,43
1945 Sept, 20 17,10 61,800 A 4000
1946 May 6 7,86 13,200 17 1.18
1947 Mar, 16 8.79 16,400 16 1.25

a From W,S.P, reported practically same stage as 1936, Information
at Berrys Perry (2-12-43) indicates 1870 2% higher than 1936,

b Notes at Berrys Ferry (2-12-43) indicate 1889 & 1877 about equal
and several feet lower than 1870,

¢ During period of record. W. 3. P. 800,
d From W, B. gage at Riverton and relation curve,

* For the peried 1870 to 1949,
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