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MAGNITUDE AND FRE:2UENCY OF FLOODS 
IN THE SHENANDOAH VALLEY OF VIRGINIA 

By Richard H. Tice 

ABSTRACT 

This report presents the existing stream-flow data on flood 
ragnitudes and frequencies in the Shenandoah River Basin. The 
station records are combined to give a frequency relationship 
applicable to the basin so that esti7mtes of flood frequencies on 
ungaged streans in the basin can be :Lade. 

INTRODUCTION 

The purpose of this report is to present data that will be 

useful in the design of structures within reach of flood.waters. 

_t was prepared under a cooperative agreement between the Virginia 

Department of Highways and the United States Geological Survey to 

make hyrirologic investigations useful in bridge and culvert designs. 

Flood frequencies have b?en found especially helpful in problems 

involving economic considerations such as design of bridge clear-

ances, channel capacities and roadbed levels, where costs rust be 

balanced against flood damage. Where great damage to property and 

lives would result from failure, as in many dams, the danger in-

volved in determining the design flood by extrapolation of flood-

frequency graphs must be strongly emphasized. 

There are twelve gaging stations in the Shenandoah River Basin 

with records Ion: enough to be useful in flood frequency studies. 

Eleven of these records were used in this study. South Fork Shenan-

doah River near Luray was not included as its records include substan-
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tially the sarle water as the stations ur.stream r_nd downstream. 

Table I is a list of the Eaging stations with the station number 

used in this report, the drainage area, and :=iod of record, and 

figure 1 is a sketch map showing the locations of the stations. 

FLOOD FREQUENCIES AT GAGING STATIONS 

There are two ;- inds of flood series, annual floods 7.71d partial 

duration serie.:, An annual flood is defined as the highest peak 

discharge in a water year. The two methods give essentially iden— 

tical res.,_Its for intervals c:reater than 10 years. Fecause of the 

greater si7:plicity cf ann- 111 flood methods it is used in this re— 

port. Data is avTila'71e for floods above a selected base for the 

Shenaraoah 7'sir in the files of the U. S. Geological Survey, 

Charlotsvi17 . Vir7inia. For recurrence intervals of less than 

10 years that r.:_ght be used for cofferdams and for overflow sections 

on secondary roads, the following table can be used to determine the 

design flood fron the annual flood series: 

Recurrence Interval in Tears 

,As Fartial Duration Series 

1.10 0.41 
1.25 .62 
1.50 Si 
1.75 1.18 
2.00 1,45 
2.50 2.0 
500 4.6 

10.0 9.5 
15.0 1405 
20.0 20.0 
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FR2,-:LIENCY FLOE firG 

The U. S. Geological Survey has adopted 6inrle fonnula for 

plotting the recur:ence intervals, in years, for flood data: N41-1 

where N equals the number of years of record are M ecluals the relative 

magnitude of the flood beginning with the largest as 1. The data is 

plotted. on a special form developed by Powell 1for analysis of 

flor,d frequencies by the Gurbel netllod 2 . The same formula can be 

used for partial duration series using se:7.i-lcg graph paper for plot-

tinge 

'::mere data of historical floods are available the sane formla 

is used to determine the plotting position except N is tal:en as the 

n1,-.ber of ycars for which the data is known to be the greatest. 

The period of record for most of the gaging stations in the 

Shenandoah River Basin is 24 years. This period is rather s-ort for 

making good sins-le-station analysis. The shown on the station 

plots is that of a composite for the entire Shenandoah River Basin. 

Although this curve nay miss the station data for some of the gaging 

stations, we believe it is better than can he 4:rawn from a single-

station record because of the random nature of snail samples. 

1 Powell, R.W., A simrle method of estimating flood frequencies, 
Civil Engineering pp. 105-6, Feb. 1943. 

2 Cumbel, EeJe, Floods esti- ated by Trobability method, Engrg. 
News Rec., June 14, 1945 



	

THE REGIONAL COMPOSITE CURVE 

As 24 :,-ars of record was too short a 'i:,eriod to give the best 

results, it was considered advisable to combine all the records in 

le region. The method of co7bining the records in this report was 

that of reducing all the annual flood Iaks to dimensionless terms 

and taking the median of the 11 station records. The dimensionless 

terms were computed by obtaining the ratios of the individual floods 

to the station mean f'or the 24-;-ear period 1925 to 1949. 

Table 2 iF a listing of the ::ata in t!-te manner. The mean flood was 

arbitrarily token as thE k_ ^. E iesurrence interval of 2.33 

years according to the Ga:nbel method. In order to use data for all 

stations for the same :ericd of 24 years. values of floods for 

stations ?laving less than 24 years of record were estimated using a 

cc,rrelation curve with stations having a cop; lete 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 2/0-year 

peri-d of 1925 to 1949. For instance at South River at ';:aynesboro 

the record is for 1927 to 1949. For the period 1925 to 1949 the 

1926 annual flood was probably the 19th and the 1927 flood the 12th 

highest. Thusr in table 2 the 12th and 19th positions for South 

River at '7aynesboro were taken as unknown. The computations for this 

regional composite flood-fre7,1.ency distribution are shown :in table 

2 and the plotted curve as figure 20 On the basis of historical data 

the largest and second largest floods were plotted as the highest in 

70 years and second highest in 53 :'ears? respectively. 
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ESTIMATION OF FLOOD FRY-5E1101ES AT UNGAGED ?DINTS 

Figure 2 shows the flood—frequency distribution for streams in 

the Shenandoah River Basin. In order to use this distribution curve, 

it is necessary to estimate the mean annual flood for the point on a 

stream where the flood frequency is desired. Factors which affect 

the mean annual flood are drainage area, topography, shape of drain— 

age basin, and channel storage. In a hydrologically homogeneous • 

region such as the .7:--ra:.'oah Valley, the most important factor is 

drainage area which is also the moLt rea4ily 

Figure 3 shows the rean annual flood discharge plotted against 

the drainage area. From the curve drawn, estimates of the mean flood 

for streams of 100 square riles and over can be :-.ade. The mean flood 

thus determined can be multiplied by the flood ratios of figure 2 to 

obtain the discharge for any selected frequency. 

AFILICATION 

The curve showing peak discharge against drainage area for the 

2.33 year recurrence f,lcod, figure 3, is based on 11 stations rang— 

ing from 87 to 3;040 square miles. Most of the data ;lots reason— 

ably close to the drawn line, however, the ::orth Fork Shenandoah 

River plots off, This is probably because of one or nore of the 

other factors such as the shape of the drainage area 

This report includes data for the Shenandoah River Basin only. 

Piedmont Virginia and other portions of the Great Valley of Virginia 

may be different, and this report should not be used except for the 

Shenandoah River Basin. 



		

	

	 		
	

		
	 	 		

		

	  
	
	  
	 	

 

		

 	
		
	

	

	

	

	

 	
	

TABLE 2 - RATIOS OF NEASURII) FLOODS TO STATION 17A.141 ANNA A.L FLOOD, 1925-1949, SHENANDOAH RIVER BASIN 

PlottingStatJon NumberOrder _____,_ Position 
of 1 2 3 4 5 7 

-t 
8 9 10 ' 11 12 ledian (years)

lagnitude -... 
1 2,40 3.50 3.06 6.59 3,48 ..81 5.26 7.69 7,35 7.50 5.90 5.26 80 
2 2.10 1.80 2.62 4074 3.27 .74 4.26 6,85 6.00 4.39 3.85 1.85 27 
3 2.10 1.77 2.10 • 3.89 2.33 1.96 1.96 1.94 - 2027 2.24 2.06 8.33 
4 1.99 1.74 1.68 2038 1.16 11..91 1.93 1.85 1.81 1.70 1,86 6.25 
c 1,26 1,71 1.67 2.03 1.83 1.76 1,68 1.65 1.4) 1.39 1.58 i.67 ' 5000 
6 1.23 1,4) 1.56 1.33 1.60 1.73 1.66 1,60 . 1.38 1.44 1.50 4,17 

-.MP7 1.23 1.32 1.48 1,2; 1,51 1.48 1,54 ..:.2 IC 110 30 07 
1.20 1.26 1.21 1,13 I.L8 11,43 1,42 1.20 , 22 i.10 1003 1.22 3.0 

9 :1.20 1 ,26 1.20 1:11 - - c852 1,3Z :..1.J. .. 1 ...... 1.20 2.78 
10 -.; 1.;...1 12 .9!3 .804 .852 1.20 • 1.(19 1.,C) .--'.21 a.02 1.08 2.50 
A - , ♦ .900 .-- 1 .952 .85A • i -. 1 .895 2.271.07. .973 ',DI - .952 
12 ..... .973 .X51 .783 .752 -737 .804 ,768 ,v,)_:.,! .n6 .882 .812 2.08 

I i 
13 .110 .924 .761 .755 .752 -. .749 070 ,983 1 .76,1 .869 .758 1.92

i14 .550 .924 .718 .731 -- -- .749 .718 -. .728 1.78 
l':, ..!)30 .600 .648 .701 .687 .652 .632 .678 .r-lt.:, --- ,6;2 1,67 
16 .428 .600 .528 0616 --.644 .554 ,551. .743 .6461 .815 .608 • 3.56 
17 360 .544 -527 .37 .61J -- .528 ,50 ,. .646 -- .40 1,,47 
18 .356 .420 .478 .534 -- -448 .516 .52.3...... .60i. .5(4 .516 1,3? 

? ...... 0403 .52/, „4(-,1 I .444 .5:,. - ..5,c, ,')0 1,32.404 .5•14 • 1 ,)I .5)/, 
-20 .270 W .369 e391 .484 .:1 .46? .473 3,2.. °A?? ,',-;. ea)i

21 70'' .212 .52f, .A1(1 .367 0356 -445 .511 „560; .50; .421 .116 1,19 
22 .19 0:'02 .31') - .327 -341 .301 .477 -, 1 -- .338 .323 .i_. li.,. - r •23 .174 ,11 .274 .357 .240 ,257 .271 .311 .41? .2 J0 .11! I 

I .271 1.09 
24 .143.151.212.294.227.206.168,214.17'1.206 .1ni .206 1,04

I 
Menn I 
Flood 
(cfs) 5,0J0 6,600 8,000 9.::;) 23,000 :27,000 9,50C ,001 ),00C21 2 00 39,000 

........_ _ . _ _I 
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This r • .ort trs-scnts 1:,:-Ifrhts and discharges for the annvial 

floods at the La7ing stations. The method advanced for esti- Ya'ing 

fre,.uencies at ungar:ed points presents discharge only. Each site 

is a l_ro'iler in itself as far as stage is comerned. A wide river 

ch%nnel nay pass nom ::ater for a -liven sty _e than a narrm!er channel. 

The U. S, Ge:,1e7ical Crr7ey office at Charlottesville has considerable 

dnt^ in their 4-7 r3S would be of aid in converting from dis-

charges obtained frnm this r_Dri: to :t:Ir-e at niunerous points in the 

Shenandoah River 13-.51n, 

The data in this report were co:Iile-7 and prepared in the 

Ohariettesville, Virginia office of the U. S. Geological Survey in 

cooperation with the Virginia Department of Highways under the 

Aireetinn of D. S. ':allarc, District 7-nf;ineer. The procedures used 

acre outlined ty :ate Drlrymyle, 7T:raulic :nr:ineer, of the :lashing-

ton, D. C. offit- of the Ceolo:7i:,s1 Survey. The compilations and 

irel,arations for the report were done by R. H. Tice, Hydraulic 

Engineer, and 7. 7. Ot-ilvie, Engineering Aid. 0. D. 1:ssey, Hy-

:n.-in-er, aided in the assenbly of the work. 

MAGNITUDE A: 7D I'FLE7,UENCES 

Annunl flood data for 11 stream-gaging stations in the Shenandoah 

River Basin are presented. The data are for the raximum instantaneous 

peak discharge. Records for each gaging station have been review-ed 

critically for occurar: and consistency in the light of present stand-
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r-is prc_:.tises. In one instances f r!ischarge have been 

:sed that -liffer from 'previously p..1-)11h.-1- -2 fi. rer. These differ-

e7xes :e due to ravision of the rating curve on the basis of 

:Tore ascurate infor:-.ation or to the use of graphs constructed from 

: .nrcz)rdincr gage readings in Flace of the readings t1-.e7selvas as 

-,sea nri i Wally 

71:e values of • discharge are plotted b7sed on the period 

of record f-,r the inclividual station. The drawn curves are based on 

the cor- rosite for tr.e. basin 3-::j1;sted to the Feriod 1925 - 49. 

The 'later are listed by water years arding Septenber 30. 

401i. • • 
-• 

' , • 
A 7.- • - • '" • -

0„. 
• 

• A- • 
. . - • • - * • -

COOTES STORE, VIRGINIk 
FLOOD OF OCTOBER 1942 
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Station Noe 1 

Flood data for South River at Waynesboro; Va. 
Drainage are: 144 square miles. Period of record; July 1928-Sept. 

30, 1949. 
Gege: Continuous recorder: Datum elevation: 1,277013 ft. m,solo 
The maximum flood listed is known to be the greatest in at least 
79 years, 

Galen, Gage Discharge Annual Floods 
dar Month Day Height (Second-
Year (feet) feet) Order Recurrence 

(M) Interval 
(years) 

1870 Sept. .30 40000 * 80 

1928 Sept. 20 11e 02 6,140 6 3.83 
1929 :.!ay 2 7e52 2 r 730 : 13 1.77 
1929 Oct. 22 7.90 3,050 12 1.92 
1931 Aug, 22 5,32 1F 350 18 1-28 
1932 Mar. 28 870 21 1,10 
1932 Oct, 17 10.98c 6,140 7 3.29 
1934 Sept. 16 7.39 2.650 '-' 14 ,: 1.64 
1934 Dec. 1 10.92 6s020 8 2.88 
1936 rar e 17 13,90 10,500 2 11,5 
1937 Apr. 26 10.88 602J 9 2.56 
1937 Oct. 19 6.18 1800 16 1-44 
1939 Aug. 19 4.40 945 20 1.15 
19...0 Aug. 16 13.9 10,500 3 7.67 
1940 Dec. 29 1;010 19 1,21 
1942 May 16 107 5;920 10 2.30 
1942 Oct. 15 14.8 129 000 1 23.0 
1944 Sept, 19 11.06 6;290 5 
1945 Sept. 18 13.6 9i970 4 
1946 May 5 4.34 715 . 22 :" 11iF5 
1947 Yar. 14 6.19 1,780 1" 1.35 
1948 Apr. 1 6.71 2F10 15 1.53 
1949 June 18 10e44 5r440 11 2.09 2 

• 

'I 7 

7 

House Document No. 622=1946. 
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• UNITED STATES DEPARTMENT Or THE INTERIOR - GEOLOGICAL SURVEY - WATER RESOUR‘ES mowed• 
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Annual floods on 
south River at Wakynesboro. Vast 
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tation No, 2 

Flood data for South River at Farristonp Va. 
Drainage area 222 square riles. Fericl. of record: Feb. 15, 1925 

Sept. 30, 1949. 
Gage: No-L,-recording 1925-1938; Recording since 193g. Datum eleva-

tion: 1,127.29 ft. m.s.l. 
The naximum flood listed is known to 're the greatest since 1924, 

Calen- Gage Discharge Anr.-,:al Floods 
flEr ;'oath Day 7eir,ht (Second-
Year (feet) feet) Order Recurrence 

(1:) Interval 
(years) 

1924 15.1 161.830 •2 13.5 

1?26 .7-,n, 17 7.5 2.770 le 1.39 
6 

l'?:7'1 
:ov, 
-...:opte 

1-'7 
20 

10 
11.9 • 9.4nO 

1.79 
4.16 

192? A7r. 16 10.2 6;420 12 2.08 
1"29 Ccte 22 10 13 1.92 
131 Au(7. 22 7.3 2.550 20 1.25 
1932 Y.nr, 211 5.9 1,3:41 ' 22 1,14 
1932 Oct. 17 11.5 8,700 7 3.57 
1934 '(-2,T, te ;6 Eto S. . 3:4oU 1.5b 
1-!4 Dec. 4 .' 11.3 8340 3.1.2 

'i 
lc,:7 

Yar. 
Apr. 

18 
26 

13,07 -
13.0 

11 ,Q03-
I:r 700 

12.5 
8.33 

19,17 
lq:',9 

.Nov. 
Aug. 

13 
19 

8.2 
5.64 

3;590 
1,2b0- . 

17 
; 

1.47 
1.09 

lc?40 Aug. 16 12.91 - 11,500 - 6.25 
ri.1 Apr, 5 6.00 71 1.19 
1942 
1942 

ray 
Oct. 

16 
15 

10.21 
17.2 

6? 20 -
23,,100 • * 

2.27 
27 

1944 Sept. 19 11.33 8,340 • 9 2.78 
2945 Scpt, 18 12.8 11,300 5 5.0 
194b Yuy 5 5.26 998 24 1.04 
1947 Yqr. 14 7.53 2,660 19 1.32 
1948 Feb. 14 8.52 35.960 . 15 1.67 
1949 June 18 11,06 7,930 10 2050 

•Since 1924 

http:1,127.29
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Station No. 3 

Flood data for Middle River near Grottoes, Va. 
Drainage area 360 square miles Period of Record 1925 - 1949 
Gage Manual February 1925 to September 1938. Datum elevation 

19061.2 ft. m.s.l. 
The raximum flood listed is known to be the greatest in at least 

72 years (or since 1877). 

Calen- Gage Discharge Annual Floods 
dar 
Year 

Month Day Height 
(feet) 

(second-
feet) Order Recurrence 

(M) Interval 

1924 May 22.8 16,200 * 3 
(years)

9.0 

1926 Jan. 18 9.7 3,230 19 1032 
1927 
1928 
1929 
1929 

Apr. 
Aug. 
Apr. 
Oct. 

22 
17 
16 
2 

8.8 
1209 
13.3 

9.3 

2,610 
5;740
6,090 
2,950 

21 
14 
13 
20 

1.19 
1.79 
1.92 
1.25 

1931 
1932 

Aug. 
Mar0 

23 
28 

8.7 
11 

2,550 
4.220 

22 
17 

1.14 
1.47 

1932 Oct. 18 17 9,560 9 2.78 
1934 
1934 
1936 

Mar. 
Dec. 
Mar0 

3 
31 
18 

11 
2006 
28.57 

4,220 
13500 
24,500 

16 
4 

** 1 

1.56 
6.25 

73 
1937 
1937 

Apr. 
Oct. 

26 
20 

17.1 
16.1 

9,660 
8,660 

8_ 
11 

3,13 
2.27 

1939 Feb. 4 12.15 5,180 15 1.67 
1940 
1941 
1942 
1942 

Aug. 
Apr. 
May 
Oct. 

16 
5 

22 
15 

1981 
8,14 

19.08 
26.3 

12,500 
2,190 

11;800 
21,000 

6 
23 
7 

* 2 

4,16 
1.09 
3057 

13.5 
1944 
1945 
1945 

Sept. 
Sept. 
Dec. 

19 
18 
31 

1410 
20.5 • 

7,18 

6;810 
13,400 

19700 

12 
5 

24 

2.08 
5.00 
1.04 

1947 Mar. 14 10.50 3,820 18 1.39 
1948 Feb. 14 16.40 8;960 10 2.50 
1949 June 18 22.74 165100 * 4 6.75 

* Since 1924 
** Since 1877 
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Station Noe 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;103049 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 Month Day Height (second-
Year . (feet) feet) Order Recurrence 

(M) Interval 

1924 May 22.5 24;400 * 4 
(years) 
6.50 

2926 Nov. If 10.3 7F440 12 2.00 
1928 Aug. 16 9.5 6,730 15 1.60 
1929 
1929 

Apr. 
Oct. 

16 
22 

10 
9.8 

7;170 
17000 

13 
14 

1.85 
1.72 

1931 July 23 7.56 5;070 18 1,33 
1932 Mar. 28 7e5 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 
1936 

Dec. 
Mar. 

14 

17 
1905 

26.7 
19,300 

37,000 
C
I 

* 3 
4.8 
8.00 

1937 Apr. 26 15 125600 6 4.00 
1937 Oct. 19 12 9,050 10 2.40 
1939 
1940 

July 
June 

30 
14 

15.20 
16.07 

10,500 
11,500 

9 
7 

2.67 
3.43 

1941 
1942 

Apr. 
May 

5 
22 

7.76 
23.37 

3390 
22,600 

22 
4 

1.09 
6.00 

1942 Oct. 15 32.4 45,000 * 2 27 
1944 
1945 

May 
Sept. 

7 
18 

9.77 
15.38 

5,100 
10,700 

17 
8 

1.41 
3.00 

1946 
1947 

May 
July 

4 
17 

6.65 
8.48 

2,790 
3;950 

23 
21 

1.04 
1.14 

1948 Feb.. 14 9.40 4!740 20 1,20 
1949 June 18 36.3 62;600 +÷ 1 73 

* Since 1924 
+ Since 3896 

.4.4- Since 1877 
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Station No. 5 

Flood data for South Fork Shenandoah River near Lynnwood` Va. 
Drainage area: 1080 square riles. Period of record: Oct. 1930 

Sept, 1949.
Gage: Recording. Datum elevation: 101313 ft. mosel. 
The maximum flood listed is known to be the greatest in at least 79 years 

(or since 1870). 

Calen— 
dar Month Day 

Gage 
Height 

Discharge 
(second— 

Annual Floods Remarks 

Year (feet) feet) Order Recurrence 
(M) Interval 

(years) 
1931 Aug. 23 7.80 .5220 19 1.05 
1932 Mar. 28 10.62 8F990 15 1,33 
1933 
1934 
1934 

Ipr. 
Sept. 
Dec. 

17 
17 

1 

14.73 
10-18 
2162 

17;300 
CF 433 

42;230 

11 
16 

5 

1.82 
\ 1.25 

4.00 
1936 Mar. 18 26.57 75,200 2 27 About equal to 

187̂  and 1896 
1937 Arr. 26 20,48 36-830 6 3.33 
1937 Oct. 20 14.72 17;300 10 . 2,00 
1939 Feb. 4 13,20 14,100 13 1.54 
1940 Aug. 17 1986 34 000. 8 2,50 
1941 Arr. 5 9.30 7..520 17 1,18 
1942 May 22 20.37 36300 7 2,86 
1942 Oct. 15 27.2 80,030 ** I 80 
1944 Sept. 19 13,98 15;800 12-- 1.67 
1945 Sept. 18 21.7 42;800 4 5.00 
1946 May 5 8,00 57530 18 1,11 
1947 Mar. 15 11.44 10 600 14 1e43 
1948 Feb. 14 15.2 185 500 9 2.22 
1949 June 18 23e62 53,600 3 6.67 

* Since 1896 
** Since 1870 



	 	 	 	

	
				
		

	

			
	

	 	 		
	 	

	
		

	

				
		 	

			

	

	

	

		
	

	

	

  
							
	 		

	

	  

	

								

	

				 	

	

	 			  

	

				  

	

	 			

 

	

		 	

	

	
	
	 			

	

	
	

		

	

						

								 							 					 		 			

		 			 	

							

	

			

				

			 	 	 	 	

		 	
								

								 	 										

	

								 	
						 			

	 	

		 	 	

		 			 		
	

	
		 	 			

	 	

												 					
				 

		 						

	

				
			

			 			 	  

	 	 				

										 	 	

					 	
		 			

	 			
				

	 									
	 	 				

					 	 					 			

	
		 				 	 	 							

 

	

	

	

	

		
		

		
	 		 	

	

						  	 		
	

	

			

	 	 	 	
			

		
			 				

	

				 		 	

		

		 		
			

	

 

		

 

	

	

	
	
 

	

		
	
	

						

	

	

		 	
	

		  

	  	 		

							

	 	

	

 	 	

			

	

			

	

	

	

		
		

		
		 	

		

				  

 

	

	

 

									  

	
	

	 			 	

		 				 	  

	

	 
	 	  

 

	

	

	

	

		

	

	

	

	

	

	

	

 

			

	

		

	

	

	

	

	

	

	

	

	

		

	

				

	

	

	

 

	

	

	

	

	

	

	

	

 
			

	
									

	

						

	

	

	

	

	 	 	
	

	
	

 f • • .4 ••••••44•••
UNITED SrATt_- ,. r4T ' 74i. .1 1. ./ (A, 4,1._ • Y - WA!. 1 . i , Ì '•': 
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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: Recordim, Datum elevation: 469.38 ft. m.s.10 
The maximum flood listed is known to be the greatest in at least 79 years 

(or since 1870). 

Galen- Gage Discharge Annual Floods Remarks 
dar Month Day Height (second-
Year ' (feet) feet) Order Recurrence 

(M) Interval 

1931 
1932 
1933 

Aug. 
May 
Apr. 

24 
13 
73 

5,12 
8.23 

11.65 

5s550 
22;100 
235000 

149yEs) 
9 2.22 

1934 Sept. 18 7.18 9r620 16 1.25 
1934 Dec. 2 17.99 475400 5, 4.00 
1936 Mar, 18 26.01 101.000 * 2 40 Highest at time 

since 1870 
1937 Apr. 27 18.94 51.500 4 5.00 
1937 
1939 

Oct. 
Feb. 

21 11.65 
5 9.90 

23000 
17. 400. 

10 
13 

2.00 
1.54 

1940 Aug. 17 15.86 38 700 8 2.50 
1941 Apr. 6 6.96 9,220 17 1,18 
1942 May 23 1620 39,900 7 2.85 
1942 Oct. 16 34,8 130,000 # 1 80 
1944 Sept. 20 1000 17,600 12 1,67 
1945 
1946 
1947 

Sept. 19 17.8 
May 5 5.94 
Mar. 15 8.12 

465600 
65930 

12000 

6 
18 
15 

3,33 
1.11 
1.33 

1948 Feb. 15 10,70 19,900 1.1 1,82 
1949 June 19 1915 525900 3 6.67 

* Since 1870 
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Station No. 8 

Flood data for North Fork Shenandoah River at Coc7.es Stores Va. 
Drainage area: 215 square miles. Period of record: March 1925 to 

September 1949. 
Gage: Chain: Larch 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 

(N) Interval 
(years) 

1877 Nov. 20.9 315 200 * * 3 24.8 High-water marks 
1889 May 18.8 24r000 * * 4 18.5 from local 
1924 May 16.7 17,800 5 5.4 residentf. 

1926 Aug. 25 9.6 4r 230 21 1.19 
1926 ' Nov. 16 14.0 11;400 10 2.50 
1928 Apr. 30 11.0 65 000 15 1.67 
1929 Apr. 16 15.4 14,600 7 3.57 
1929 Oct. 22 14.5 12,500 9 2.78 
1931 Aug. 23 7.0 19600 24 1.04 
1932 Feb. 4 10.2 4,880 19 - 1.32 
1933 Apr. 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 1.25 
1939 Feb. 3 12.84 9,040 11 2.27 
1940 May 31 11.74 7,120 14 1.78 
1941 Apr. 5 10.26 5,020 17 1.47 
1942 May 22 16.93 18,300 4 6.25 
1942 Oct. 15 25.3 5C,000 1 114 Highest since 1836 
1944 May 24 11.45 7,640 12 2.08 
1945 Sept. 18 15.9 15,800 6 4.16 
1946 May 4 9.73 5,260 16 1.56 
1947 Mar. 14 7.28 2,570 23 1.09 
1948 Aug. 11 9.35 4,900 18 1.39 
1949 June 28 14.84 13,500 8 3.12 

* In 113 years
** In 73 years 

4" In 25 years 
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Station No. 9 

Flood data for North Fork Shenandoah River near Strasburg, Va.
Drainage area; 772 square miles. Period of record March 1925 to 

September 30s 1949 
The maximum flood listed is known to be the greatest since 1924. 

Galen-
dar 

Year 

1924 

Month 

May 

Day 

12 

Gage 
Height
(feet) 

25.7 

Discharge Annual Floods 
(second-
. feet) Other Recurrence 

(M) Interval 
(years) 

49 F 900 ** 3 9.0 

Remarks 

1926 
1926 
1928 
1929 
1929 

Aug.
Nov. 
ray 
Apr. 
Nov. 

26 
17 
1 

17 
19 

9.8 
12,2 
15,5 
16 
9.9 

t 

7,060 
_9;330 
14,200

-15,p00 
6i 800 

= 
T 

= 

17 
14 
10 
8 

18 

1,47 
1.79 
2.50 
3.12 
1.39 

1931 
1932 

Aug. 
new 

23 
13. 

5.50 
12.72 

2r780 
9n 980 

24 
12 

1,04 
2,08 

1933 
1934 
1934 

Apr. 
Sept. 
Dec. 

21 
17 
2 

16,65 
9.32 

18,99 

16„200 = 
6,200 

20800 : ' 

7 
22 
6 

3.57 
1.14 
4,17 

1936 Year. 18 30,21 89:000 2 40 Was considered high-
est since 1870 

1937 Apr, 26 20.93 25r 200 3 8.33 
1937 
1939 

Oct. 
Feb. 

29 
4 

23.48 
15.65 

11;100 
14,400 

11 
9 

2,27 
2.78 

1940 June 1 10,02 6;740 21 - 1,19 
1941 Apr, 6 10.42 7;160 16 1.56 
1942 May 23 19.28 21:400 5 5.0 
1942 Oct. 16 31.2 100,000 * 1 80 
1944 May 7 11,80 8,810 15 1.67 
1945 
1946 
1947 

Sept.
May 
Mar. 

19 
5 

15 

20.4 
10.02 

7.29 

24,000 
6,740 
4,040 

4 
20 
23 

6.25 
1.25 
1.09 

1948 Feb. 15 9.96 6,740 19 1.32 
1948 Oct. 6 12,50 9,720 13 1.92 

Since 1870 
** Since 1924 
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S..,alion No. 10 

7 • :jar Creek near Winchester. Va. 
1.31 square miles. Period of record; 1938 - 1949. 

Datum elevation: 647.09 ft. 
7,od listed is believed to be the greatest in at least 79 

1670). 

Gage Disc-harge Annual Floode Remarks 
d77- ::-.fh r;..:y Height (s..ond-

(feet) fcci) Order Rec,urren^z. 
(M) Interval 

(years) 
1936 /liar i',:.n 2 17,E ...ater nark25 - k* 27 .- .

Oct, ,,
037 •„ . 1 1.32 ....6,S0 3 4.33 
/939 F4k., 3 1038 3r 250 •: 4 3.25 
1940 Jana ' 7'.1 9,8i 27,983 7--.-- -- -- 5 2.60 

. :- 71 941 Atr. 8,80 2,.530 1.86 
144/ May 7.-! 10,4 2A254:; 6 2.16 
l443 Oct ._ .:., 27,0 22..000 * 1 80 
1944 7. 33 1 680 — 10 1.30Ni, 
045 -eft, )8 1'3,37 4f290 2 6050 
1146 Ju.,.. r o 2.2:0 1.62g73 8 
P47. Hoy !.' 3,9 .1.6 :2 1.08 
pm Af r 14 6,.L4 ),:40 11 1.18 
1949 Its :.‹) 7,51 ).15,0 -4 1.:::., 
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Station No. 11 

Flood data for Passage Creek at Buckton, Vac 
Drainage area: 87 square miles. Period of record April 4, 1932. 
Gage: 1:on-recording 1933-37. Datum elevation: 525.14 ft. m.s.10 
The naxim%.1 flood listed is believed to be the greatest in at least 

79 years .(or since 1870). 

Oflien- Gage Discharge Annual Floods 
dar Y.onth Day He4 7ht (second-
year (feet) feet) Order Recurrence 

(M) Interval 
(years) 

1932 May 12 7.3 3,390 -).:-- i- 7 .2.71 
1933 Apr. _ 211 L 8.0 .: ' 3,860 : = 6 '3.16 
1934 Mar. 3 4.5 = ;- 588 ':- 17 -1.12 
1934 Dec. 1 10 ..:: 62360 :-,-' 3 6.33 
1936 var. 17 14.29- 122300, ** 2 27 
1937 Apr. 26 9.0 - 52060''''': 4 4.75 
1937 Oct. 28 7.39- 12810. 11 1.73 
1939 Feb. 4 8.37 2,610' 8 2:38 
1940 June 12 8.00 22290 - 9 2,11 
1941 Apr. 5 6.85 1,400 , 16 '1.19 
1942 May 22 7.76 2,130 10 1.90 
1942 Oct. 15 15.5 212000 * 1 _t0 
1944 May 7 7.27 1.690. 13 1,46 
1945 Sept. 18 9.80 3,900 5 3680 
1946 May 4 7.22 12650 14 1:36 
1947 May 1 5.50 576 • 18 1.06 
1948 Feb. 14 7.88 12400 - 15 -1.27 
1949 July 8 7.21- 1.810 - 12 1.58 

* Since 1870 
** Since 1896 
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Station No. 12 

Flood data for Shenandoah River at Millviller 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 maximum flood listed is known to be the greatest since 1870. 

Calen- Gage Discharge Annual Floods 
dar 
year 

Month Day Height 
(feet) 

(second-
feet) Order Recurrence 

(M) Interval 
(years) 

1870 a 26.4 151,000 * 2 40 
1877 b 24.4 130,000 * 4 20 
1889 
1896 

b 24.4 130,000 
c 105,000 

* 5 
* 7 

16 
11.4 

1924 d 125,000 * 6 13.3 

1929 Apr. 17 13.70 34,903 9 2.22 
1929 Oct. 24 10.25 22.000 13 1.53 
1931 Aug. 24 6.05 7,710 19 1.05 
1932 May 13 12.55 33r900 11 1,82 
1933 Apr. 21 13.7 39,900 8 2.50 
1934 Sept. 18 7.6 12300 18 1.11 
1934 Dec. 2 17.6 66„400 4 5.0 
1936 Mar. 18 26.36 250,000 * 3 26.7 
1937 Apr. 27 20.2 87:400 3 6.66 
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 40910C 7 2.85 
1941 Apr. 7 9.16 18,000 15 1.33 
1942 May 24 16,28 56.1.7-J 6 3.33 
1942 Oct. 16 32.4 230,000 4 1 80 
1944 May 8 10.13 015 400 14 1.43 
1945 Sept. 20 17,10 61,800 5 4.00 
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 Ferry (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 1873. 

c During period of record. W. S. P. 800. 

d From B. gage at Riverton and relation curve. 

For the period 1E70 to 1949. 
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