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Il-1l'RODUOTI CN 
" . . 

Enginearsengaged in water $upply or power projeots are often faced 

~li th the problem of dealing the adequaoy of the supply, as well as 

ah hydraulio struotures 

the streams three bulletins of the 

to the solution' of these problems 

have been publi.ahed. Bulletins 1) 2) published in 19;8 and 

1954·, respeoti vely, t'!ere of of these 

and available stream floill1 datu. for ya:riou& 

Station, published 1940. a 

study ~"as of streaws inVirgin1a 

floods; the relatlobship bet~!een these 

In order provi gtrength 

sb:i.ps established in data for the 

years from 19,6 to 1960 • The present , .. "'".,"'''''' .... is .11 

report on results 

1. P. H. MaGauney, tiRydrology of Virginia, I, Jl.nnual and 
stream Flow Studie$ with an Introduotion to Stati stieal Methods o:f 
Analysis, ft Bulletin of Station,No .• :;" 
April. 1938. 

2. Linn 1 G. Rich,and Raymond A. Payne, tlify'drology of Virginia, Part 
II!, Annual ll-Stream Relationships Thtough 1950,~ 
Bulletin of 'VPI Engineering Experiment Station. No. 92. May. 1954. 

,.. P .. H", McGauhey H. B. Snyder, Jr., "Hydrology of Virginia, Part 
Studies; St~Ol"m$ The.t Have Oaused Great F'loods, Great 

." Bulletin of VPI Engineeri.ng Experiment Statton; No. 4J1, 
May, 1940. 
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I. SlIUD!ES 

The purpose of this part to study the existing annual rainfall 

and stream flo'!!! reQords in Virginia and their relationshipl; and to oon-

vert euch information into 

of" this part mll provide greater stati~tiQal strength for the analysis 

of the Engineering Experiment Sta-

tion in "Jhion the same information for the period before 1950 had been 

analyzed. 

In records 

Forty-two of these are in Virginia, six in wiest Virgird.a. six in Nortb 

one in. Kentucky. Annual rainfall data 

collected on a. water yeat (freta thf!ll! :first of Ootober to the thirti-

8th day September) basis years 1951 through 1960 are listed 

in Appendix Ii the for the years 19~6 througb 1950 are listed in 

Bulletin No. 92. It oan be Befan there are only 

in the means oaused by 10 years of 

area 11'1 question. ie obtained by caloulat.ing station oonstants 

f"or all rainf'a.ll stations pertinent to th0 dl--ainage aretl and multiply-

such constants by at stations. these 

produots for any year areal rainfall in the 

tha.t year. 



'Two methods are used for 

Thiessen's inolined plane " .... ;.~ ... <'H. 

constants, i.e., th~ 

and Horton's ,"'.,.,"_0'10""" as deserI bed j.,n 

Bulletin The in 

\\fti)re taken froxn Bulletin No. ;;. Annual areal rainfall for the 

years 1951 through 1960 are listed in II .. 

vi ding .runoff in inohes depth on the 

th.e ea.me units and for the same period of record. It represents the 

portioi'! the that appeared as stream flo1;l. Annua.l runoff 

recorda colleoted from the 1ndivldualstationa for the water years 

1951 th.rougb 1960 are listed Appendix III. Appendix gives the 

a.nnual coefficlentsfor the8a~e period. 

Table 2 ShO""IS ter eaoh stream the sizes of dra:tnage areas, a.nd the 

average, maxitm .• and minimum ooefficients of' the 40 drainage areas lo

cated in seven .major baSins of Virginia. In Table 2 are also 

li:st~ed the lilean cosffieients through 19'5 and the mean coeffioients 

through 1950. In comparing wit,h the mean coefficients on 

the available up to and inoluding 1960, it sh.ould be noted tbs:t. 

are only slight between them. 

4. Rainfall-amort E99at1of;U". 

In the past. the relationship between aa~ual rainfall and runoff 

been frequently a assum1ngthat the re-

latiol'Ulhip is a straight 11ne thr'ough the origin, the 

ratio as line. Actually curve .of best 



fit usually the ~;" •. "';.!.J. ald.s at 

some crthel" of line 1s 

R" qF .. 0 

R is the runoff P the 

slope, 0 the intercept of the H ana. 

the th~ 

into the grotmd J some runs over the and Some evta.pora;tes or 

transpired backatn.losphereJ besides, e. oertain quantity of 

precipitation is required to the surface and the subsoil, il 

b7 vegetation. 'lherefore, oonstants q and {} can 

inte~preted hydrologically as followsl 

q Jill (Prec:tpitat:ton .... Infiltration - - Transp:tratlon 

..., other Losaea)1 Prec.ipi tation. 

a.Precipitation required to wet the Burface and the 

The 

the 

,t Pr~oipitation intercepted vegetation. 

viat-ions of the equation for area ere 1n2. 

If' annua.l ~u"eQl has been kn('rwr.ll then the annual 

runoff can be obtained by $ubstituting value of that annual areal 

into 
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this part 't.o oontinue the had 

the Station. 

in Vir .. 

the 

for 

for t.he 1900 are 

preparation • 

before 

19;8 

is 1-. 

19 va 

finally the depth of 
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Table 1. - """.'U'""'".-"' .... , . ..,. Annua.l Rainfall 

,"I tiI'lt_ f '_. ii 'lin,·" 

station 

;:jntot.A,..g i~erry-ClinQhport 

[iUt'k'llUI Garden - .. ---.... _--

t!tuart .""'''''''-..... '''''------.... -
itnte -~~--.-~~~~~~~~-

Ohf;tt"lotteSV:i lle ------". 

Lynohbu~g -------~-----

1 

Stations 

L};.·91 
ief5.98 
37.91 
;9.,22 
;7.,8 
50.4,2 
1+7.95 
lt6.61 
45.05 
4l •• 22 
42.49 
;8.66 
41.1; 
41.72 
4,2.86 
41.57 

.81 

;9.31 

4'.90 
42.18 
1~O.9(j 
llO.90 
l42.47 
;$8."14 
44 .. 92 
itO.96 

t.6.20 
45.51 
;7.68 
59. 
;7.01 
50.48 
41.08 
lt6.81t 
.q5.27 
4'.71 
42.07 
}9.50 
41.09 
.q,1*;1 
Jl2.55 
41.J~'1 
11.4.,04 

61 

Years 
of ~ec·Qrd 

1897-1960 
1897 .... 1960 
19Q8...1960 
1900-1960 
1907-1960 
1909-1960 
1918 .... 1960 
1906.1960 
1910-1960 
190;-1900 
1884 .. 1960 
1874-1960 
1893-1960 
1892-1960 
1912-1960 
1894-1960 
189;-1960 
1895-1960 
1870-1960 
1869--1960 
1902-1908 
19'5-1960 
1892-1960 
1895-1960 
1899~1960 
189,q-1960 
1897-1960 
1881-1960 
1875-1960 
1872~1960 

......... 1 I ". J 



1. -

41.5; 
In.95 
4;.21 
.38.21t 
~lO.18 
41 
;9.79 

J, . '_ ". " ,";t 

7 

4,.;2 
"'hIltS 
;6.89 
11'2 .• 15 
#2.77 
42.16 

I-tO.O' 
44.42 

are 

;7 

4'.58 54 
;4.61 71 
}7.09 65 
42.5; 62 

48 

,2 
117 

,. 
, & 

" 
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Ste:t:Lon 

Ai 't1! - .... ~-..... - ......... 
aennere ..... ----

.' f j 

46.9' 4;.9; 
J?b. 79 ,' .. 4l f.1i'7 
4" 6; "'1:,. 44.90 
4;.61,· 4'.77 

Kentuoky 

50.78 
."@ 

wIest: 
t'. lW. 

40.,4 40.68 
,7.04 35.60 
56.25 '1.,60 
'9i1t6, ;S.So 
;7.60 
28.60 ;0.06 

. j' Ii 

68 

57 

1~/5l:57 61 
44.12 61 
44,.98 61 
b.6.2, 

, HJ 

49.69 

' ~l 'j -,',_f 

40.84 66 
'5.60 
;7.72- 71 
38.6, 61 
,6.71 5; 
;0.06 5; 

1'.1 

1890-1900 
190e,...1960 
1901~1960 
1902-1960 
1896.1960 
1901-1960 

U' '$; 

1900.1960 
1900-1960 
1900-1900 
1900.1960 

I ) '," 

1895-1.960 
1899-1960 
1890-1960 
1899-19(50 
1903-1960 
1898 ... 1960 

.. 
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Table ... Rainfall-Runoft Ooet:f<1oientB, Equations 01.' 
Rainfall-Runoft Relationships and Oonfid$t1ce 

'f'.F:l''',.,,'lln-h 19" .... __ ......... 
th~"llJtfh 19;0 ----... 
't.hP'l"liUfJ'ft 1900 ...... --

through 

~li.n .~C'>.f',. through 

1960 .-----~-----E~uatio.n rainfall-
rtmof~f relationship; 

;0%. oonf1dence , 

Lowe~ limit~--
of the 

on 
ooef. . eqU!t .. 

f'.h"'ntu:1'i'~ 19QOare 

River 

o.;81t 
O.,aO 

0.208 

A~92 

~5.90 

61 

" 

James 
at 

0.'94 
0.'94 
Ci.7.16 

0."9 

0.2;2 

a • O.;7P .... 6.~ 

Ii • ... 4.60 
R • O.57P - 9.,0 

-6.08 
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Table 2.""" aoeffioie.nt3, 
Rainfall-Runoff Relationships 

ru 

R ... 

\ .. 61 tie ','bit:it '11 I) 

near 
Sto.tteville 

0.;'1 
0.;62 
0.;64 

0.6;6 

0.176 

.... 7.24 
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RQintall-Runof~r Ooefftci.enta, Equations of 
:aa:lnj~al18:Rta'lo1:T and Oonridence 11irtti til 

,'1 f. 

Sq. 
Avera,e 
runoff ooefti olent t 

---..,.--.. ... 
Max. througb 

1960 - .... ~--~-.... """-
MiD. through 

1960 ........ "" 'I] .::_ ..... h __ ."' .... -..;,. __ 

Equation rainfall .. 
runoff relatlonahipa 

'0% conf'! dent. 1 im! t$l 
Upper .......... "" ........ .... 
Lower ----~.--~ 

of the 

on whieh 

River 
at 

Arvonia. 

0.279 
0.30; 
0.294 

.-

0.1;6 

.oj 

R .. 0.;>41 ... 1 

') " 

" .. 1 

at 
Far.tl1s:vl11e 

0.281 
0.297 
0.284· 

0.491 

0.160 

R lilt o.41P .... 

R .. o.;4p f. 0.17 R II o.41P .... 
R- O.,ltp - ,.a, R" O.41P ... 

,,9.06 

-4.91 



Mitu coef. through 
1900 -"""""" .... -~-~--

of 
1!'I'I_ft"lA?''''''' relatioltlship-

ave. 
thro. 

limit.st 

- ; I. '"It' " 

~lillia 
nt 

0.406 

*' 0.60 
... 4.1$ 

Dear 
Forge 

0.5,0 

0.210 

R • O,76p. 14." 

R- O.76p- 11.91 
R- O.1Ci'J? ' .... 17.19 



fable 2.- Rainfall-Runoff Ooeffioients. Eque:tions 
Raintall-Rtmofr Confidence 

Drainage area in 
mi 1$ ____ ...... :10 ............. .... 

Average 
run«>ff coefflc:Jientt 
thlto 19" ----
through 1950 ~.--
through 1960 --~----

}'fa~. ooet.. through 
1960 ........... --..-............ - .... ----

Min. ooef. through 
1960 ~----.. ------.--~ 

Eque~tion Qf rainfall-
r.lationanip ... .

Qonfi OSliC$ linli t.m * 

equati01'1.-----.... --.... -
the 

lear, on. \,:lh1 ch 
ave. coer. equa. 
tr.sro. 1960 are basod -

a.. 

0.567 
0.;66 
0.,06 

0.557 

North Rlver 

.. 4.69 
-10.15 



of 
coe1". 

1960 ~).r. bas$d - ' 

14 

H #* 

n ,. 

0 .. 410 
0.421 
0.439 

- 2.69 
..... 1.67 

0.611 

0.219 

.;, ,.69 

fi • o. 29P';' 8.70 
R .. .f 2.66 



Table 2 ... Rainfall<jrioRunof'f Ooeffi.o:tents j iquations of 
Hainf"all .... nunofif !lel.a.tiotlships and OMfidetu)~ l.1:mits 

Draina.~te area. in 
aq. mile .... ~-...... --

Average rainfall-
:runoff" ooef'ficients, 

througb 19" ---..... __ .... 
thrQugh 19'O-~ 
through 1960 .""'"""" .... -..-

Max. coe:£'. through 
1960 --....,. .... -.-----................ 

Min. 00$£. through 
1960 ................... _ ..... _-_ ... """ ......... 

Eque:\ti ot1:rainf'all ..... 
runoff l'elet.1on$bip .......... 

;0"% confidenc. limits# 
Upp~,u· Ih!l1 t - ............ -..-
to'!:' .... " limit ----... -

l-~ax. d,evi~l,tion of' the 
$qua,tic~ .--.""" .. __ ....... 

Min. deviiltion of' tb6 
$quat1on ---~--.... --

No. of' y'en:rs oIlv/hloh 
ave. coef" and e:qua. 
thro.196C] $.1"e basad ..... 

~IiQltOr.ek 
at 

NarrowtJ 

f r 

0.424 
0.408 
o.4~, 

0.,,6 
0.291 

R .. 0.66:"" .... 4.;; 

H,= o,.ooP - 1 •. 87 
R ;: o.66p .. 7.2; 

,42.06 



fable 2. -Rainfall.Rmoft" OoeffiC::1en't$, Eqttatlona 
Rainfall.Rutlotf Oonfid~ne. Limit$ 

'j"I",.J i!I '1; 

Averageralnfall
:runoff coeff:l 01 f)nts l 

thrQugh 19" -.--~-
through 1950 ~ ...... 
tnFcttl:gh 196o~ ..... 

coer. through 

Min. <loaf. through 
1960 ~.-...... -,..,..-"" .... " ... 

Equaticn Of ra1ttrall
:runoff r.ls:tionldtip 

;0,& confi dtU~o. lim! ts. 
Upper ---.... -
Lower limit -.----

denatiOD of the 
equat!cm. - •• --.......... ........,... .... 

Mitt. d(Jviatlon of the 

yea.rs on ,,;hioh 
avt. oc.f. and 
thro. 1960 are based .... 

lorth 
at 

Burkatot-Jfl 
, l' 

0.'7' 
0.;182 
0.;99 

0.617 

0.197 

R • o.6yP - 10.40 

.. O.67P" 7.78 
a • o.67P - 1,.14 

,,7.91 

.4.89 

lIJ . f , . 11' ' 

Shctn6,ndoab Rlver
at 

Millville, 

o.,!$ 
0.,1; 
0.,10 

0.160 

j', Yi 

R • .. 8.14 

It .. O.;.ttP, .. ,.61 
R • o.54p -10.67 

,,8,61 

·,.,28 
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rrable 2. - Ha~lnf''Ql.Jt·Rtm()T1;~ Ooeff1\'d&nt.ttquat1ona of' 
Rainfall-Runoff Confidence 

sq. 
A:v$ra(~e 
runoff\lc coefti c1ents t 
througb 19" ---._
through 1950 ............ _-

_ thl-ough 1960 ----..... 
Ma~. ooef.. th.rough 

1960 ~----~--... ---
I~il1. (foef. throUgh 

1960 ... ----... - ... ~~-.~-. 

confidence l1mitsJ 
Upper 
LO"Jet 

U<g'f·~'::,;,W.L"'4.iI. of 
equati01ll __ ~8_. 

},,11n. deviation the 

o.~ 
0.;1"1 
O.;2Ji 

0.491 

0,222 

It -o.46p .. 

R • o.Mp ... 2.00 
R= O.4<>P - 1.04 

16.02 

....4.;0 

1S 

!1 J 

of 
f~hE.na1n(1(,ab 1,1 ve~ 

Stra.but"g 
~ ,1' .I . r 

772 

0.2" 
O.2n 
0.2.11 

0.482 

R .~ o.46p ... 6.21 

R • o.l.6,p - 4.08 
R ;: 0.46p - 8.~l 

';7.01 

·,.82 
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'fable 2.- Rainf'al1~n.unof:t Ooefficientl, !qu~\t:lons of 
Ra!nfall-Rt.1lloft Oonfi dence 

.D%'s:lnagt a~.a in 
sq. mi 18 ........... --.... - ...... -~ .... 

Averag. ra1ntall-
runoff co~ftiei$ntBt 
througb 19" .... """."III! ""'
through 19;0 ---.. ... -
through 1960 --~---

Max.coet. through 
1960 ~~ ......... --............ -

"!ift. cQef. through 
1960---....--.... ~......,. ............ 

Equation ra iftfa 1 1 ..... 
runoff relationship .... "lI' 

oonfidenoe limits. 
Upper ~--------

the 
equrit10n .... __ ......... - .............. __ .... 

l~1i.nj devitlt10n of the 

on whioh 
coot. equa. 

thrQ II 1960 are u-a.,g'!iil!'I,£-

Oo"oquan Oreek 
neQ 

Oocoquan 

o • .4,S 

0.142 

R lilt O.4,;p ... 4.a6 

a- o~4,p - 2.52 
R - O.4,P .... 7.20 

t!;.89 

-5.7:> 

River 

0.264 
0.;1, 
0.,0, 

0.;02 

0.176 

B • - 7.11 

R .. ,;.. l~.10 
R • - 9.52 

.... ;.79 



( " 

19" -----...... 
1950 ---~ 
1960 -----....,.... 
through 

equa.tion ~~~--~ , 
Min. of th$ 
~quat1on - ...... -"""'-~ .... -

NQ., 

222 

0.;$;2 
0.;49 0.", 
0.58; 

11 ::; - 4.11 
R • - 9.71 



"t.t'l]~n1llV'h 1950 .............. ..;. 
1"~i'n~n'tlluft 1960 ""'-............. -

tbrougb 

Mitt.' ooef.' through 
1960 .... ...;.."""''''''' ..... ""'''' ................. 

Equation rainfall-
JtW'loff relatlonship .... 

oon1~i d0nU$ liroi ts f 
limit .... - .. ~ 

~quatlon-.. ~~ .. -~ 
on 'thioh 

coef. equa. 
thro. 1960 ar~ ba.sed 

ti 

R 

R 
R 

20 

, ff 

o.,:;lt 
0.;28 
0.'" 
0.549 

0.102 

• 

• .. 
,r.8.10 

.8.10 

62 

,.f)if (' ·'r¥t A.' 

1,082 

0.287 
0."1 
0.;3l1 

0.465 

0.181 

... 12.64 R '* -10.6; 

-10.7, R .. ... 8.'26 -14.;; R .. """" )".04 

f5.00 

..6.;6 

" 
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Tabl" 2 ..... Rainfall-Runoff Ooefficients, Equations of 
or Ra.intall-Runo:f·f .t1Eslat1.onships and Oonfidence Limits 

sq. ---.... ~---
Average rainfall. 
:tunoff cQefficient$l 
ttht'(';lugh 193; ... _ .... __ .... 
througb 19;0 ---.~ 
through 1960 ~--

Max. ooet .tb:tQugb 
1960--~-~ ........ 

Min. teet. tl:u-ough 
1960 1IliiI~""._""'''''''''''''''''''''' 

iq)lat1on of rrainfe.ll

Blaok~~ter River 
near 

Urd.OIl Hall 

0.;0' 
o.!)46 
0.342 
O.J~8, 

0.177 

.. J Ii 

187 

0.22, 
.0.;;00 
0.2$)6 

0.42'; 

0.148 

. runoff R • o.48P - 6.24 R = .. 10.08 
'0?1. confi donee 

Lewel'* limit .............. 1Il00 ..... 

deviation the 
equatio1'l -.--... ~ .... 

~~i!l~ the 

on which 
avfJ. coef.. equa. 
thro. 1960 art'!) based-

R .. o.48P -
R == O.l}8P .-

a. ;:; 
R-

- 8.08 
- 12.08 



Table 2 ..... Rainfall"",Runoft Ooefficient_. Equations of, 
a.J.J~ .. H'un(.l·r Relati onsnips and Oor.d'idence Limi t$ 

Drainage e.rea 111 
.sq. mile -""' ... --_ ........ -..... ... 

Average 
runoff coefflciGnta, 
through 19" ~-... - .. 
through 19;0 ........... - ..... - ... 
through 1960 *-----

coet. through 

rainfall .... 
runoff relation$nip -

50% : 

i . , 'tJ ,". i4 I~.. ~ '!I! " . ' M 

U .,l 

0.;21 
O.~26 
0.,27 

RivoJ" 
at 

Mo.rtin6vl11t 
" .! 

0.;01 
0.;62 
o.;lt8 

0.1+51 

0.216 

R =' o.49P "(0';.'9 
n • o.Ji-9P -9.59 



Tabl. 2. -Rainfall.RwQ:t't Oosftioiellts. Equ,atiot\6 
Rainfa.ll-Runoff RelationslL1ps Oonfideru)f) 

Drainage area in 
sq. mile ~ ...... - ... - .... -. 

A1f$rage :rainfall-
r'W'lortcoettioient$ t 
through 19" ----~ 
throUA\h 1950 -.-...... -
through 1960 ... --~ .... 

Max. co~f. through 
1960-~~ .... ~ ...... 

Mia. coat. througb 
1960 ~ • ...........,. ..... --""",......,.. 

Equation rainfall. 
runort r.lationship ....... 

conti denc~ 1:bn.1 ts $ 
Uppe.t limit ...... -.-..... 
Lot'.'~n.~ limit .... ---~ 

deviation of- tho 
equation --................... ----... 

Min. deViatiOD tho 
equaticn--........ ~ ...... --...

No. of years on which 
ave. coef. and "qua. 
thto. 1960 $.r~ based -

Banniater River 
near 

f.J 

552 

0.249 
0.304 
0.289 

O.·~96 

0.177 

a. o.4,p ..... 6.09 

a= o.4,p .... 4.;54 
It .. o.4,p -7.84 

Pt.60 

"...4,.69 

River 
at 

Toehes 
at 

0.244 
0.312 
0.,06 

0.407 

0.192 

It .. 0.,4;P .. 6.28 

R :;; O.45P ... 4.21 
R- o.45p-. 8.69 

,,/4 .. ;1 

-4.81 

;0 



Table - n~.LDJ;~~.~.nw~ox Ooofficientti, 
Rainfall~Runorf 

\ " ¥ 

years on whioh 
ave. coeft and 
thr'o. 1960 are ba$sd 

and Oonfidenae 

0.105 

R " o.b,,7P ;... 4.98 

1-7 • .1 .. , 

-e.o; 

.. 2.22 

... 1.74 

0.192 

R • o.47P """ 1 .... 2' 

R ;& O.47P ... 1.16 
n .. O.47P - 7.,0 

"lO.eo 
.... 6.0, 



19;5 ~,!",,-,,""~ 

19;0 ~"""""".-
1900 ~~ ... - ... -

tln'Ollgh 

n
n-

0.471 
0,458 
0.460 

0.601 

-

~.51 

",,/4.81 

29 

i?-.! 

Holston River a.to 
01ty, Tfttm. 

... ,' dili_i, ,_ ,t 0 4 '1 -r 

R-

R ,. 
R-

0.4/+6 
0.426 
0.424 

0.;6, 

'£5 .. 98 

.6.28 

41 



T~\ble a ..... Rainfall .... Ftunoff Ooeffioients, Iquat10ll of 
Rainrall-Runof'f Relationship. Oonridenoe Lim 1 t.. 

sq. .. .... - ......... ---. .... 
Ave~a~ rainfall .... 
runoff eoetficientsl 

through 19" --~ .... --
througb 19~ - ....... ~ 
through 1960 ............. ',*1400 

~1Qx. coet. through 
1960 .. ~ ...... - .. ----

Min~ t.hrough 
1960 -_ ........ '" , ................. - .... -

Equation l'ainfall-
runoffr.lations!dp ..... 
~, confidence' limits f 

Upper lilttit ----....~ 
Lot'o'$1 --...----

deViation the 
equa:tiQl'l .... --..------

~U,n. deviation the 
.qUation~ ............ --.......... 

No. of years on ~!bioh 
ave. coer. ~nd &QlJA\. 
thr4). 1960 art ot>Aun~~l:_ 

i fU 'j, 

North Frtork 
Rolston River 

SaltVille 

(itJ .. ,l 
0.406 
o.A~o9 

0.565 

0.246 

a Ii C.5Ol'- 1.;2 
R • .... 6.90 

16.28 

-5.60 

40 

it' 'c ( 'r 

No:rth Fork 
Holston River at 

Gate aitr 

o.,ao 
a.irao 

0.;87 

0.247 

r~. 0.601' .... 8.97 

11:=-0.60p """ 6.;6 
R • 0.601' "",11.;;8 

,uJ.4~ 

.0.16 



~lve. 

thrO. 

I, 

27 

.1 

R == 0.71P .. 

R .. o.71P .... 10.,6 
R • O.71P - 1'.;0 

110.20 

.6.14 

21 

0.612 
0.;41 
O.51t~ 

0.671 

0.271 

'" ;.0' 
.f, 9,48 
,t. 1.,41 



Tablfl 2 •• Rainfall-Runoff n· ... a.;,·p,p,;; """"!"~:;';J:,IL,O 

Rainfall-Runoff n"", ;J1.~c..'.l.VJ:1.Q~;u. 

Sq. 
1\'\t$1'&P 
l'woft coe;ffioients, 
t~ou,gh 19;' ..... --
through 1950 -~ 
througb 1960 ---

Max. c,oef. through 
1960 .... """-....... ---..-~ .... 

lJiiv..oo~f. through 
1960 .~~~.-.....

rainfall-

QOl'lfld.nce 
Upper ~-----
L(n'~r .................... """-

devi~<tiO)l 

y~ar$ on lih:! eh 
ave. ~oef. .qua. 
thttt'). 1960 are 

R .. 

0.;46 
0.;00 
o..lf79 

0.671 

R= 0.611' .- 1~.99 
R • O.67P .12.09 

011noh 
at 

R • o.61P .... 9.96 

R • 0.61P • 1.19 
.. 1<11>12 .. 7' 

,1.6.07 



Taul. 2.-Rainfa,11-Runoff Ooeff1cients, 
Rainfall"""Runofr OonfidenoG 

Average ra.i~.ll-
runoff ooefficientst 
through. 19'~ ~ ............ - ...... 
t.brougn 1950' --~ ..... 
tbreugh 1960 "I!<lOloO!_" .... ---

Max*. coet ~ through 
1960 .....,. ........ """-......... - .... --............ 

Min. coef. t,hro'Ugh 
1960--.. ·--~~~---· 
:runoff".. ..,·,"'''''''' .... -';O'I,lUkJ,J,. 

conf1d$noe J 

Upper .------..... 
Lower ----~ .... 

deviation 

Min. d.v1atlon the 
equa~ion --~ .... -.~-

.No. on l')'h1ch 
oqua. 

OllflC%h 6,' 
Ferry 

0.41; 
O.JiO; 
Q.409 

O.52~, 

0.221 

.R '* o.;8P .... 7.69 

40 



.. 
R $ 

0.,00 
0.290 
0.282 

.... 6.71 

11.62 
.... 8.90 



Table , • 
• ·.\ ........ ·".iAA44._"'" of 

Basin 

Drainag$ reoord$d 
Station area-in 

James River 
Oartersrllle, Va.. 

Jsma$ 
BUtJhanan, Va, 

JackBon 
t;:lt Barber. Va. 

llEMlr Scottsville, Va. 
Slat. River 

at OhQrlott •• "ille, Va .• 
~lil11$ River 

1 i 

disc(!lntinued. 
revised. 

2" 
507 

247 

;06 

4;6 

1;,600 

1,,800 

21,000 

19,0 

40,,00011 

U? 

;/18/;6 

diseharge 
in seo. 
ft. per reoord 
sq. mi~ 

. I 

50.; 
60.4 

i9S.2 

68.6 

7;.0 

57.4 

1899·1960 

189;-1960 

1925-1960 

·1920-1960 

19~19;>4* 

1926.19" 
19,0.19;1* 
1~190' 
1926 .. 1960 
1907-1908 
192,.1960 
19~19'1* 

192~1957>lt 

J ~f , 



OteGk 
at Va. 

, i'., 

, '( 

2.941 

278 

271 

• ~ U i 

in $$0. 
disoharge ft. pel1 

stech ft. Sq. m1~. 

219,000 

14,:;00 

12,100 

12,900 

74 •. , 191~1900 
19()$..1916 

52,2 1940-1960 

4'.7 1906.1916* 

57.9 1912~1916 
19'9-1960 

, r i 



RIver 

Nonh Riv~u· 
tlt Burketo\'fftt 

Sh.na'Qdcab l~i. Vf)~ 

nea~ OCcoquan, 
14iddle River 

,. « 

·1,040 

1.'71 

712 

in 
SEfo.tt. 

.' J - 'r 

6/18/49 

10/16/42 

Not re .... 
oorded 

100,000 lO/16/~'2 

lO/16/~2 

lO(iO 1926-1960 

7;.7 189,.1909 
1928-1960 
le99·1906~ 

07.8 191;-1916 
19,s-19;6* 

68 ,1 192,...1960 

104.0 



(Oont.inued) 
" ...... ""' • .ol.,uU',¥tI of Die'charge 

')Il 

recorded Dat. of Extent 
discharge mald .. Jnqn in sec. 

disoharge ft. ptrr 
~leU,). ft. sq. mi. 

Rappahannock R1v$r 1,599 140,000 10/16/42 81.6 1907 .... 1900 

;8,,100 10/16/42 12,.0 1925-1960 
at Fredericksburl, Va_ 

.. .,.... ... __ ""_ ... River 465 
Qulpeper, 

. 1 



Table ,.- (Oontinued) 
Recorded Di$oh~lrge 

Station 

,Roa;nQ~=t Hi ver 
at Alta.vi$ta,Va. 

Roanoke 
at Va. 
Bl:a.kt~terti vel' 
flea" UrJ.1 on 
Goo~. Or.flle 

I 

near fluddleston. Va. 
River 

at South Boston, Va. 
Smith River 
at Ma~t1n$Ville, 
B~t.ter Riv«tl'* 
Dear HalifaK, Va. 

Rivef 

otter 
.ear Alta'Vit:tta, Va. 

Falling River 
nt)al' Nattuna, Va .• 

Littl$ ~111:ng 
J4.;~'t Oretk, Va. 
Leathfltll'l'100d Qreek 
n$ar Libert)', 

~Q"'chVJl;" discontinued. 
revised. 

Roanoke 

j,' r 

in .e •• 
in disth~ge ft. pe1t 

seth ft.. sq. mi. 

1,80010;,000 8/15/40 

;sa 26.400 a/lit/ltO 

208 19,700 a/lit/AtO 

187 10/19/;7 

2,7~ 81.000 6/16/40 

;14 S9,OOO 10/19/'7 

'74 !SO,Ooo 9/20/44 

~tt"O 

'7.2 7,,60 ;V17/,6 

15,8009/18/44 

l~; ;/6/';2 

68 2.790 8/11/28 

. 1 1_11 

68.1 

94.7 

108.6 

29.7 

lOil,.2 

1".7 
87.1 

! ' 

19.8 

91.8 

42.; 

4'.7 

1\ 

19'1 .. 1960 

18~196o 

19~1960 

192,.1927 
19;1-19;7~ 
190~1907 
192}-19,2* 
19~19:JO 
19'2-1957* 
192~1960 

1929-1960 

1929-19~ 
19,2 .. 19,0* 
1929-19'0 
19}2 .... 1900 
1920-19;0 
19,2.19'" 
192;-19" 



Table ; ..... (Oontinued) 
Recorded of nlsobarg$ 

Tennessee River Batin 

FOl'kBolsiol'l River 
Eiivetside, 

S. Fork HoletonRlver 
Va8tf!1~ 

Fork Holston River 
Bluff Otty, Tenn. 

N. P'crk Holston River 
at Saltville, 

N. Fork HoM4\onRi ver 
at 14eudota, Va~ 

:I. Fork Holston River 
at os:,. 01 ty, Va. 

N 1\1 Fork Hol$to~ Ri ver 
at Ohilhotde. Va. 

F01"'k 801$to1'1 Rt ver 
at Meadowview, Va. 

Po_11 
a:\PeMington 

Powell !1 ver 
at JoneeVille, Va. 

Powell Hi ver . 
at ,Arthur, Tenn. 
al~nch River 
at. Oleveland, 

01 inch 
at Spee" ~rry~ Va. 

~StatiQQ discontinued. 
reviaed. 

Drainage recorded 
~trea in di I charge 
I!Hl_. in 

seo. ft. 
I I 

95 6,'000# 

;20 1',100 

61, ~t 700-1/ 

228 16.500 

;00 19,600 

675 28,700 

14ft 7.170 

211 6,650 

~, 

'0,000 

",000 

5,6 ,1,000 

1,140 45,;00 

6/12/2, 

1/29/57 

5/22/01 

1/29/57 

2/;/2; 

1/,0/;7 

6/12/2, 

2/18/44 

1/8/46 

1/9/J+o 
1/-;0/57 

1/,0/57 

;".L -

d1scbJ;trge ixt"nt 
in $$0. 

ri.. per reoord 
mi. 

;7.8 

72.4 

,9.2 

I t2..5 

,;., 
;1., 

'7.9 

;9.7 

1920-1960 

19,1-1960 

1900-19"* 

1901·1908 
1920 ... 1960 
1920-19,1· 

19'1-1960 

1901-1909 
1920-19;1· 
19'1 .... 19"· 

1920 .... 19;1* 

19,1-.1900 

1919-1960 

1920-1960 

1920-1960 



,j' ;, J 

River and Station 

Borth Anna River 
Doswell, 

, I "!!J.fl 

Maximum 

" M ' 

4/27137 

J" 



at Oa.:rtGrsville. Va. 
.l.'~\1"J'~"'=t.~ ni$charge' 180,000 See. 

Lpohb~g 
Oh~lottesville 

liopewell 
.He.wfie 1 d .. OWpepe1" 
Dale Enterpris$ 
Ashland 

'i f r ,r 

near Scottsville, 
~v~u.,j{~i»n~u dischargel 2;.000 sec. 

I. i.,.J 

0.01,1 
0.04'9 
0,081; 
0.1408 
0.0629 
0.0;41 
0.1;92 
0.0;;75 
0.1851 
0.110' 
0.0970 
0.01;6 
0.0;17 
0.(";034-
0.0020 

Station 

6,240 sq. tni. 
~et)'t.lmbE~r 20, 1944 

• £ t 

0.02 0.02 0.02 0.02 
o.o~ 0.04 0.04 

0.29 0.;0 
0.12 O.~ O.~ 0.:;0 

0.42 0.4, 0.4, 
0.0; 0.06 0.07 0.01 
0.20 0.69 0.70 0..70 
0.2, 0.24 0.24 0.24 
1.05 1.07 1.07 1.11 
0.88 1.16 1.16 1.16 
0.0; 0.21 ".29 0.29 
0.01 0.02 0.02 0.02 
0.05 0.06 0.06 0.06 
0.01 0.05 0.0' 0.0; -- -. """' .... q·PI ~ ~ ~ 

,.08 4 .. 68 It.7' 4.19 
r 'j r'f'. 

Etree.: 116 sq. 
19. 1941t 

tail 

Oonstant i-dat2-

Oh~lott$svil1$ 0.259 0.,,1 
S,,~unton 0.410 
) Areal' rainfall in lnohtuJ d~pthon 

drainage e:rea ~ .. ---.......... ~ .... ~-• ...,.. 
g e, ~ .. 

8.00 
1.60 
1,41 
;.18 

r" 

10.51 
If.8t 
4·2q 
0 .. :>4 



610bm011d .' .•.. ... .. ¥ '. .... ••. '. . 1 

, !. 

.... '".";a, .... " .. 4..,~ ...... ""') 

of ntsoharge 

1.51 
6.90 
2,68 

'-44 
4.54 5.5; 

I. 

5.95 
7.82 
tt .. '7 
2.22 

6.10 

91 " 

6.09 
8.12 
Lt.;' 



Ta.ble lh- (Oontinued) 
at.om' That ua'ise~a nl""",,,.r.l;M\&l'!Q 

at Egglo~ton. 
lI'; ... ·.·, .... ""'U.lWM discharge. 219,000 sec. 

Na:trowl-alenlyn 
Blacksburg 
Balmer'S Elk, N. O. 

o. 
o. 

0.017 
0,020 

0.102 
0.1,58 
0.058 
0.248 
0.177 
0.0 

dr.a,ins.&!. "'-.-~ .. , "'-.' ....... ~ ....... ,-~ ................. _ .......... -1 j" ~.1 • "J.... . . ,"} 

0.02 
1.;Jt 
O~;l 
0.25 
0.12 
0.'1 
0.97 
0.08 -.......-

0.0' 0.0' 
0.09 0.09 
0.68 0.90 
2.'92.80 
o.!i4 0.4, 
0.,8 0.41 
0.21 0.21 
0.;1 0.61 
0.98 0.99 
0.02 a •. J} 

2.16 . 0·28 

0*0' 
0.10 
0.96 
2,9' 
O.Jt ; 
0.48 
0.22 
0.61 
1.16 
".1& 

,II-a 
Island Creek at Alli$enia. VF1~. 

~',,-.o;"'-I-""'''~4Y.< tU.schnrge.. 111,,500 sec. ft., 
" .... l.d,U .... l~~"'"' area t 278 sq. mi. 

U f J n 

in inohes 

St.atiQl'1 
Oonstant 

0.,,, 
O.IJt57 
0.18 

30. 1959 

Oreek Narro~iS .. Va. Ilra:tnage areal aq.mt. 
~',,!<;. .. ,~,;~ disoharge; 12.900 sec. ft.- t Jantt~lry 29, 1951 

Bluetteld, 111'. Va. 0.148 
Hn1~trA!~ G~l.rden 

inohes depth on 
drs.!. nB.!!_. a .. '.r. tea ~-.. ---~ ... - .......................... --.. '-•• , , ~ 'u ~~ " .' -. ,Ij 'x. ,- q _ ' 'J 

1l 

2.&r 
i·az 



Table 4.-, 
H".t~~·~· That 

Potomac 

0.103 

ve:c at Millville, Va. 
Ma:X'.LrLlurtl discharge: 2~tlOO() ~ec. 

I. ,t I, }J i _ J" , 

Oharlottesville 

0.0,1 
0.117 
0.04, 
0.188 
0.1,69 
0.0,7 
0.196 
0.0;2 
0.094 
O.·Ol~ 

0.55 
1.98 2.12 

0.69 
2.1" 

to 

- .... ",""',~;w ar$!U ',04,0 Sq. m!,,j 
1.",'!!"nniDt. 16,. 1942' 

t 1 T 

.... - 0.0; 0.0; 
O.lt2 0.60 1 
0.12 0.,1 0.,1 
1.69 2.01 2~09 
No data; con. 

EnterpriIJe 
1.02 1.,47 1.;1 

0.52 0." 
0.86 1.12 

0.02 ~ .• 92R.QZ 

0.10 
1.1; 
0.34 
2.10 

1.5' 
0.71 
1.12 
0·°2 

6.70 7.12 



table 4.- (Oontinued) 
Storms That OaUS$d of D1$~h~rge 

Potomao River Ba.in 

s. Fork Shenandoa,h River near Luray, Va. J.)rainage area. 1,'71 sq. • 
lr'-,..,..,If'j, .... u~~ d1schat'geJ 100,000 SfiHh ft., October U5, 1942 

Dale Enterprise 
Staunton 
Lexington 
Obarlottesville 
~focdstock 

1". ",." '" .. ' : - , ;. -:. - , ' , . . _ ( , ,:. lJ' -,.' '. -' I + ~ t _Ii 

Areal ra.infall in inches depth on 

ste. 
Oonstant 

4.28 
2.40 
0.0' 
2.70 
6tO~ 

5." 6.4, 
,.02 
8.01 
2_11 

1 

N. Shenandoah River noat' StrasPtu'it Va. areal 772 8q. mi • 
.fi'::<Q~~"&'I.vl;~ discftctrpJ 100,000 ~ec. ft., o"toh$!' 16. 194,2 

Dal. interp:r1ee 
Upper Tract, Va. 

Wood,t.ook 
\~inoh~ettt 

Areal rain 1 1ninohesd.pth on 

1 J t -! 

Sta\icn 
Qons1:,ant. l-da 

2.20 2.69 2.71 2.74 
0.129 

0.406 
0.020 

Sta. :con. added to 
Enterp:ri ... 

2.81 It.04 4.05 4.15 
0,.01 o.,p ()*a.Z 9-22 

... c1:rai!a& •. ~r,a~tr-~~~-~ ........... -~~ 2=08, ~i2~ It12Z.2~ 

'O«OtH1U6.ll0reek near Ooe.oqu.anj Va. Dra.inage area: :;46 sq. mi. 
Maximum d1soha:rgel '7.000 aeo. ft., October 10, 1942 

in inohes depth on 

·St.ation 
Ooltfi¢tant 

0.,68 
o~061 
0'.404 
0.16 

5.'0 
2.59 
2.6, 
~ 

1~,·Z;f 

9.15 11.9' 
J4.10 5.14 
li'~'l '.78 
2·Z~ d.~, 

6.,,2 6 11 HL 

11.9' 
,.94 
6.5' 
6·f\2 

! 8.2!i 



Table 4.- (Oontinued) 
Stom, Thatoaused ofmeoh::I,:rge 

Basin 

at Harriston, ~,rGat sq.. . 
"'~J<_ . .n..+U!~ discharge. 2',1008&0. ft., o~tober 15,1942 

LexillgtQn 
Staunton 
Dale Interpl'is, 

11~ 

1 .. 1 

O.2l .,a 
0.'77 
0.0,2 
o. ~ 

1.6, 
1.04 
0.96 
~j~4~ 

2.,8 

1,1 

1.68 2.82 
3.44 4·.07 
5.24 5.27 
1.12 Lltla 

4.'7 ; •. 10 

.- I 

,.06 
4.07 
5.27 
Z·~6 
:>.19 



Ta.bl$ J.f."" 
Storms That Oaus$d I;~H4""!<.,! • .!;UI~. 

Roanoke 

.&' .... "' .. -",.. .... t),rea t 1,800 sq. *' 
ft., August 15. 1940 

Rooky 
Re.dtord 

Buchanan 
LmohburS;. ". t 

on 

0*;21 
0.045 
0.111 

0.21; 
0.098 

.1-l.02° 

tiOf;l~OIt:e niver a t HQfi~nOlft •• 

BlaOkeblJ~g 
O.:tltwba S 

r;; .... <l11"""I,.\.l«<01lJ;l,1t aieGhars., 

BlacktJater River near 
'~i~;jI1 • .t.'li't.!I.U~ discharge • 

. , • .• "8 1 

0.2;6 
0.1;, 
0.111 

RockY' MQ~t 0.6,2 
RfJ9015$ : I' ....... , ......, u···· .• 1 .0, ~e 

Areal rainfall!n inches depth 
o,ll ~~ain~,e.ar.~ ""~"'-::"~('....--"'-""" 

2.66 ,.54 
Q,02 

~.21 2.~~ ~.84 .;,~l tM, 



., 

Mt. 
Stu.art 

OlarkSville 
R 

Areal 
on 

fr ,I 

RQOky Mount 
Ohe.\ham 
~1I>lI<'«'5.Mt 

on 

o. 

o.'}O 
0.155 
o 

:l1ver at TO$hest Va. 
""''''''''.~'''Ilii d1scbal'g.# ~,!SOo $~Hh 

0.515 
0.;82 
0.10 

1.01 1.11 
0.;0 
0.61 

18 
0.61 

0.99 
1.44 
0.29 
0.90 

~-"'~'''-'''.'''''' area .;71} ml. 
ijetrt,elmbe~r 20_ 

1 ,.48 ,.6, ,.6, 
0.,0 9.49 9.lf.9 
b"'1 4.7/,. 4.11• '.' 10.04 ,"e·l.i .1 

6.8P. 8.0 8.21 8. 



Lynchburg 

llarwa, 
1,,800 

R;an~olR'l'e' i : '! Hdl ) ueal raillfaJ, in inches depth 

j'il 1 

on area. .. - ...... ~ .. ........,,~-----.......... 
J t ... e' '.!IJ .r 

, p 

5.65 
g=4~ 

4.01 
n,"t_. 

l72 
18~ 

J;, \,".' 

, ,.'" 

,.99 



t1 0 "£ 

9 . 

on 
"t . r ' .. 'I 

j & I. I . 

. I 

Oharlttttettlville 
*wf1eld 
Oul., .. et. 

Areal 

i; I 

Table 4.- (Oontinued) 
Stor.ms That Oaused of Disoharge 

. , I' 'r: 'f:' :w 

.•. 1 .l 

0"" ' 

t I I f ~ 

1 . .1 I 

I .l! 

1.;10 8.01 
6.44 6.91 
6.'9 <S.S9 
8.69 9.11 

11,9511.95 
;.16 6~" 

.11~ef 12.&9 
7.60 8.10 

465 eq. mi. 
seo. ft., october 16, 1942 

,1-*'" 

I '. ti.. I I..r . r. I 

Staticn 
Oonstant ·l-dri.t 

0.018 
0.759 
0.22 

2.70 
lh.O, 

~ 
,.&S 

G .. '. u 

7.1, 
5." 
a·Z~ 
,.61 

,.,0 8.01 
6.144 6.91 
~ 6,82 
6.44 6.9' 

(I ... 



Sou\h 

DartUZlleus 
Ivanhoe 

Salt'fille 

Table 4.~ (Oontinued) 
that Oaused 1\'1~'ud.nrums of' D! sobal"gt) 

Tennessee River Ba.i~ , 

Ve.tal .• Va. Drainage area. 
100 sec. ft., Januar, 

0.110 
0.004 

1.72 2.5' 
data; Ste.. 

SaltVille 
No data) Bte'1f 

tlama.$OtlS 

0.59 0.00 
No data., Sta .• 
r~e.so\tl 
~ ~. 

Va. area: 

.. 

2..81 
(tOfh tf> 

0.98 1.00 
(.lon. added' \0 

1~ •• Jant.tary 29. 1957 

0.,,, 
0.052 
0.;;81 
0.18; 
{} 02e 

2.;0 
0.48 
1.70 
Wl. 
1 

4.10 
1.67 ,.22 
~.~ 

~ 

-of;.~'~""J;\, .... ' ar$a. 67; sq. .. 
t,iii%ll:-w-1i'Y ,0. 1957 

O.71t 
0.12 
0.71 
0.46 
O·9Z 

1.11 
0 •. 19 
1.1.; 
0.66 

1.,; 
0.26 
1.58 
0.69 
o. 

1.76 
0.28 



Table 4.- (Oontl.nued) 
Storms Thtl.t Oe:usod of _""'''''' ........ ' ....... 

Tennes$se 

Holston area, 211 eJq. tni. 

t . 1 

~Jyt.b.vi 11. 
Saltville 

Big stone 

$"'~""',~"~'~ d18Ch1;1~gcH 6.650 seG. ft •• }1"';ebrunry 18. 1944 

().1~;, 

O.~2 
0.192 
Q .. 011 

--
0.96 
0.;6 
0.01 -. 

~·~2 

Statlon 
Ootl$ta,nt l"",da 

0.87 
1.07 

g.~ 
~ 

2.L11 

'19 Sq. 
8. 1946 

0.87 
1.07 
O.i+, 
p,~ 

2.41 

'. 

$ta~ o.Olh· 
Speer Ferry 

Sp$t1U!'S F~rrz .. ... ." ..J.. ..... .' . ;;·~f 2·1~' 2'!~ 

i\rthur J tal"t!ta J 

l"'''''',iI'ioJ:,.Ol.t\ilW; al..~JGHar~~fI' ".GOOsee. ft., Va.I"!.!> .... "" 

1.50 
0.;0 
0.68 

so. 
9, 19J;O 

2.0, 
0.,8 
1.,1 

2.16 
0.42 
1.ltO 

1.00 
1.,0 
0.46 
9.°2 
2·~1 

2.;0 
o.l~a 
1.47 

to 

Speer. Fetry 
Tazewell. Tenn. 
Middlflbo!*o, 
Big Ston_ ""'\o&tii.~w.· \0 



it' 

. t' 

Dante 
Spf'&rs 

;0 

Table 4.- (Oontinued 
St.oms That. <fa-used ~"rQ.,"".Ll'itt,.tU'Uf" 

Olinob. ltl ver at Olevela.nd f .. 

"-"-,""':;"oW"~ disoharge * ;1,000 sea. 

, r 

, t L fO 

Ste.tiol'! 

('11 7' l.de 

Mendota 
Nor~hHolston.Baltv111e 
Burkes Gerden 

" d L. . .' ~ 

0.-466 
0.17; 
0.101 

depth"on 

";' j' • j1 • t 

f.: rl; ft 

2,07 
0.1+8 

Sq. mi. 
1951 

J1r,,;4, 
1.~' 
;.75 
~,~ 

!'r 

ll,.94 
1.61~ 

1.98 2.81 ".61 4.00 
l u" 

i I 1 

1.68 ~!.O, 2.24 
0.0; 0.87- 0.9, 
0,', oit4 O.!lO 
0.01 0.0 0.12 
0.48 21 -
;.19 1f.ll J~.'5 

t I !1"1 

,1 



,1 

1951 
1952 
195' 
1954 
.1955 
1956 
1951 
1958 
1959 
1960 

51 

Stone Gap 

X I. 

(1951 .. 1960) 
Stations 

.1 

... Olinger Bla.eksibW"'$l 

j '0 Ji t 

, J' . 'FA i, " r ' ." '4' 1 7 

r d$' " IF TN j.' ,":f , II I' 

10 " _, g L r 

42.06 

,8.04 
;;6.19 
51.06 
;;.17 
4;.1; 

, f 



B. " 

ycarOl.inchport 

19;1 
1952 
195' 
1954 
195' 

'1956 
19;7 
1958 
1959 
1960 

.l r 

1952 
1 
195. 
19'5 
1950 

4',75 
52.06 
42.11 
;;.90 
44.6, 
55. at> 
;1.92 
51 "lv7 
40.89 
52.28 

Uf ' , H'-

h2.10 
1;;.51 
1~2.;5 
40.04 
1:7.22 
J.~9.o7 
58.28 
50.91 
;7.112 
lH3.50 
i.Rf 

I. (Oontinued) 

t(ta.~$ .( 1951 ... 1960) 
"'''.,... ... 4 ........ "....... Stations 

. , ., \ .' .Ii : 1 ! 

,2.80# 
47.84 
40.80 
27.96 
48.19 
37.12 
;9.77 
57.15 
3,.86 
;2.2, 

j I 

t. !HlL J! 



j' I']' I 'j t l 

Year fIQP$~ .. ll (B711esU1) ( Loui.a) 
! . ".I I i I .. tl 

;o,lJ+ ,8.00 
It.9.88 37.19 
41.07 
,0.21 
52.10 ltl~'.20 

4'.79 ;1~.65 ' :;4.6, 
Jf.7.,1}1 it:;. 50 42 ... ltO 
59.46 .64 i+;.,e, ;1..;2 
l,tl.72 ,6.86 ;8.91 
51+.54 4;.76 44.0, 

I L 

n [] Jd , 

Lexington Marion 
: " 

" J i '" 'L 

,6.62 ;6.04 ;7.9; 1~9.'7 
141.70 52.11.1 ;5.:;0 ,8.0, '9.24 
;1.67 ;.4.10 
4;.80 ,e.4; 
;3.74 29.27 l.n.25 
,8.95 40.11 49.00 '~.19 
1tO.79 l.{{h64 ;;.17 .1:}, ".57 ,9.06 
39.65 ,9.71 1~'.79 

,., i"j i ,I·' .. i 



~1ater Year 

1". 

1951 
19;2 
195" 
1954 
19" 
1956 
19'7 
19;8 
1959 
1960 

I, 

·r 

tia.ter !EJ9.;r 

1951 
19;2 
19;, 
1954 
1955 
1950 
1957 
1955 
19'9 
1960 

• ...... "' ..... "1'1> r. (O~;lltinued) 

InchofJ of Hainf'all by ~f'aterYeurs (1951-1960) 
Virgln1a Rainfall Stfltions 

-r 

Rocky Mount Rottnoke Saltville .... Shenandoa.h 
il. Holston 

w ..•. iJ'l)I1, ; .'. 

,6.50~l ".~ Ito.09 ,0.001' 
lt9.0r)~~ It1.86 ~'.18 1'250.J~ t,,":* -_ 41" 
;8.50# ".98 ;9.07 ,6.00# 
l tO.l1 ;It .15 ;6.58 27.20,1/ 
47.10 50.16 }~J}.69 4,.80# 
;0.28 28.07 /44.10 ,o.,01} 
51.,2 5}.61t 5l~.50 ;O.lO~~ 
4;.oJt J~2.95 l}8_56 1!260~ 't :Ii - if 

;9.oof/: ,9.84 ;8.72 ,1.00# 
l'f8.40i~ J42.90 4,.17 ;9.00{f 

.,m· .•. l 'I !"" 

Ii!:. I . 
Q1inonester Staunton Stua1r't l\'a..,hing'ton, 

j fi' 

;;9.68 ;6.90 1.~4.0' 40.91 
It2.;1 46.6; 59.12 ;1.2, 
,'7.6l} ;8.22 47.12 52." ;;.92 '0.2; 41.8, 28.17 
1.{4.21 52.99 55.1.4, 1'1-1° t. ;I 

;5.1; 29.16 ;6.52 ,;.00 
;;0.,0 '9.04 61.67 ;0.25 
41~.27 ;9.59 52.26 50.59 
".10 :;4.74 ,)8.0' ".itS 
;9.;6 }8.62 59,00f} ;8.94 

. ~ , . .,:. t). " .. ,', i LI , 

,I 

D.O. 



APPENDIX I. (Ocntiaued) 

Inohea of R~1~fal1 by 
Vitpma Rainfal1 

:! ) ''':''1..'., 

I$.r'l'ows
Glenl~ 

, ,,'j" 'I 

\:.:1 I'F. 'II!' r' n '''':'@ ',1 "I," I ., J:" ',j', 'u: i 

'.1' 1.1. .. !lfl.: ,,:C 11.:.,,, f 1 I, 18:1" ,! 

", .. ,'] 

I, ' 

, ,. J ,..11 . :( <fiIJ!. 

'I L. n.n ',flU-1i II. : '"1 

I,' 1,"1"') fl.'" 

•. 1 



u:' , ' .. 1. ,', 

If' r 

: (,,'(1 

:Hl? ! 

, r, tn 

Rainfall 
VittgilUa 

I I Y' 

''If I. I 

b I, I ~ ,).1,',1 

Ai~ 

""' " t.! 

1~;.;7 

50." '7.10 
42.62 
1}2.9; 
41.86 

!5O~O2 
48.;9 
46.21 

"g'" 'J! i 

,I'M'!',' 

•• L i'i,.l ).1 II,I,J 



r. I,', ',1".\ '0:' 

L :1 .ILl! 1 'U 'i I 

') Ii';" ii, : ('tl! I ; 'r I '1')< 

, f'lW: " L 1 ., if 

I", (: ! , ~ , ~ Ii ':t:" 1 t '1 .. < Ji., ,I ''P 

,J, (, i 00' 



f" " 

J II I, ' 

Years (1951-1960') 

Kentuoky i1,,,,,, .. ,~~~ ....... >iIt. $tatica 

'I:U 

(. 

,f' (I,' ",(, ilX Ii .' , ,J 

j'r. .,11'1 ' 

", .r I J I: 



Al',fIN1DIX 1. (Oen\in"e4) 

Ra1utall by r.a,. (i9'1~19dO) 

Ii I, , (1.1' J: I, •.... , .11" . .I ,I', f LL 

"flU" 



1" ,I 

t.~ tll1ding 
aept. '0 

J. 

.'/1 I:' i,' I,:, ,I.f L 

", 

t,at' tnding 
Sopt •. ~ 

t ,) 1"J .. , if f .' J 

,.,11 

JqtUJ Rl"t:r 
at 

oart.rsvl11t 

,. ,I 

L, .) , ',as, ',I,' i .It! •. !i c· II 

Har«l;a,t a1 ver 
n&a~ 

SoottJnl1. 

Jal!H~S .at'Vel' 
at 

BucMnan 

Sle;t:t River 
at 

A:rvom.a 

': 'If.'·,5 . I.XI I: 

(II'. fiL. I U ,.1 ,tt ,,'11 

Ja.'($ lU. it$, 
at 

Ba~b~~ 

iI: ' 

Appomattox River 
at 

F~uf·tlleV111. 

".1 iioJl!: 



lIUl\ltH,.,,,,,4A. XI (Continued) 

'!,' Y '( ') J ,if rl ltL,!,,' I) :J i, ' 

LucrI 1 ',I: 

n" ,"',1':,1' 'HI 'jll!" in 'J I 

Ne1'tb 

Lenn~e 

1,('110[ II.! . jlT :.1. ft. ):1 Lli d

,' 

b, 

n~t'ik' 
dl1tt~~ 

, I 

atve, 
a'h 

,I 'Ill 

arail Ot •• It 
at 

Pan" 
H' 'I ' -I: 

b " jJ' ';1. 'I.' 

,5, 



.. ',:,.' I ,! i' I I, : .f 

L!lt'I:;I1 " ) 

If, ' " 

.' I.. 'J " 

L.t 

APl1mUtlt II (O_t1rtued) 

' .. 1 'r., 

1.',1 

_t.~ t.ar. 

1",8), ' 

IA(ILq, ,1,;1" , I iJ, ,jr 

It'l.; 

Hort.h tit OtJ~fQ:mmn Creek 
~bE~J).~n(lc)8.h R1 ".r 
near strasbt1rg 

27.96 
ItO. 21 

n*ar 
oCr_o~ 

,( ')1 



I T 

':1 I 

'11/:. I, .11 

In.en&& Qt AreJ.ll by 

(1951-19t60) 

'" t~r.· .• ·j "1. 

.. " 

;:., ...• 1' •.. '.. "I .• i'·' 

SQuth 
at 

, ), .... ',,.'T)-· 

i' 



'j' 'j .I' .1 { ,', " I 

',. ,I 

at 
Tosbel 

,/ 



, I )1Ii I,. 

,<, 

, I 

It (Oontinued) 

~~-...,"'~ ... v.,.""'. br ,~~m"l'a!M' teart 

( 

Soutb 
RolstOD 

VEtst~l 

'I r:t HI,":..!' '! '%1 

I" 'I ,.II:, ,1' 

; f" 1" 

ri I ,', ,! J,' ' , II ' 1'. : I 

I,':,. :q: J, ,r,1 



"::',' 

Ii I ]' 

AP~~1nrY Il (Oontin~d) 

bywate:r r.e.~. 

) 

i 1 " , : i. .f : "'ilill,: 

(flinch 
a~, 

r,:, , XklL, 

(,' " 



Run011~ by 

(19;1-1960) 

'( " 'I " ,J .. 

uW':{HrlB Ri V.I" Jaek'on 
Year ""~il"'''';li'''l!;l\;. at 
sept. 30 Oat't,etl'Yil1. Buchanan Barber 

1, "I ; , I, 1.\1 

, • - . I1F .f f . ~ n . , I :C ,Tl",i.Ht 

,f ,'I' J: Ii 

lIar(h~r. Ml1el" Sltt,t. il1 v." Appt.Dat'tO;t 
teu ending near at at 
Sept. !SO Seotterille PQtnsvl11e 

, i, 'I' I, ' I.', ' ,;1 '. " 1:, 

, t;._ HI 



t. 

APPENDIX III (Ocntir.rued) 

l:'1l111s Ocn-1palturt River Craig Oit •• k 
Yeat ""'~""'-',$;';:~ net>,r 
Sept. '0 Ool\l\'nb1a Ol:Ltt<)n For~ 

, . j l ' .- '1" _ I' J .J J ~ , 

lorin 
Iearellding at 
Sept.,O Le,xingt.OD 

L: . it 1$ 

21.74 
18.40 
15.01 
11.04 
17 
8.4, 

14.41 
l.e.41 

fl'j 

River 
4t 

Eggl$$ton 

.' t5l::, > t 

r,til 1,' 

Bi, I.lead 
Oftek t1t 
Al11sonia 

r: J I 



lee.:t V"'I'0"" •• ~~ 
Sept. ;0 

, I 

: ','. L 

(1951-1960) 

t I '. t 

CJr.ek 
at 

iarre. 

: fr 

North Mver-
at 

,Burketot·m J.i111,.il1e, Va. 
') 

16.90 
14.00 
1J+.,$ 
8,06 

16.16 
6.11 

10.99 
14.77 
6.54 

(No 

, '.'~ 

I 1-,,. I 

t " 

f! 'r 

, ; 

Soutb Fo:vk No:rth of OQuoqusn Cr$~k 
Shenandoah Rivet SbenendfJan R1 ,rer ne~~ 

n&a~ near StrQlb~, Occoquan 
'n ; "1,1 , j" 'Ii 

-
---

1,.09 
1,.05 
1;5.,05 
5.81 

14.1~J 
'.71 
6.42 

11.90 
'.12 

data) 

--



:1. J:Y 

Mlddle R1vtJ:t 
lear eliding at. '.1". 50 G1+ottQ$' 

',: T 

I.: t 

South Mver 
at, 

tiarrietou 

IT.rlO 
( rAS:f#Qfttinued) 

-

r' 'I,'. il " ,I I, .' ,.1 I.: II ' 

Roaaokt Rivt, Blaot_t.~ Mvel' 
tear endiag $.t Mar 
a.pt. ~ Altayt .. ,... tJalon Hall 

" r .1' i . .l .. "I.. 

Roqoke 81"" 
a'i 

Rosut)ke 

J' 

(k>oa. OJI •• k 
'at 

.Huddl •• toft 
t $ '" I' 1" 1. r i' I, '.L.!. ,I I" 

,: I'L :1 .. ,I I. .II;., t· .! 

, t 



_1 L N, i. ,,' "I " ~ " 

YQar ending 

--""-'. " 

'I 11 

r. J 

),1 

Da, ending 
Sept. ,0 

J I)' ':1 "',I 

1951 
19;2 
19;;; 
1951a, 
19" 
1956 
1957 
1958 
1959 
1960 

I 

71 

APPiNDlXIII (Oontinued) 

, , 

12.24 
15.,1 

I' ' 

, I 'I I"~ I 

t •• r '11 '" 
, f 

( Discontinued) 
~' 10.,1 
••• 1;.2; 
.~ 8.86 
-.. 16.77 
....... ( ,1)1£ulMtinued) 

II 

~-- ..,.-' 

! ,\J, 1] , 

jJ 

,I' 

1,.46 
14.71 

12.12 
16.87 

Rappe.htlflnOOk Hi vel" Rapidan RS. vel' 
at at 

Fredf,u·icksbut'i OUlpepo:t 

.11.28 
16.62 

, _1 

) 

, I t·· c ! ,\. 

"u I 



leaIi' ~~''',l4.uoJ:!. 
$$pt. 

't 

1,'U i'Ll. '" -, 

Soutb F~k 
Holsten Riftr Holston Rivt:r 

Qt vestal Bluff 01ty. Tenn. 

18.76 
17.;0 
la.10 
16.22 
21.8; 
19.;2 
27.25 
27.04 
1,.02 
2,.26 

-
---

l' -... p. 

North FOl'k Mlddl. Fol'k 
endinS Holston Riv.r Hol.t~ 

a.pt. a,t Gat. at l"1"'1l~{l\lJb~ •• W 

• ,tE, .1 

li4.S; 
1,1.;9 
1,~a, 

( lA s<u)nll,l.ll'"~i#o. -
--

North'(';rk 
Holston Riwr 
at Saltvtlle 

t, r 

;, r., 'I '", 

16.00 
15.10 
16.58 
la.Ell 
20.66 
16.4, 
26.59 
24.1~4 
12.21 
18.24 

fowll 
at 

Jone.ville 

2;.49 
20.'9 
18.6, 
11.74 
21.29 
2,.24 
22.61 
26.;0 
15.75 
24.20 

,I .' H ,. '.11k-



APPENDIX III (Oontinued) 

Y.al' ttl1dillg 
Sept., ~ 

_ t , 

1951 
1952 
195' 
1954 
19;5 
1956 
1957 
19;8 
1959 
1960 

II! 

i 1'-

Powell R1ve~ 
at 

Arthur. Tenn., 

22.6; 
27.42 
18.24 
11.90 
21.07 

r 2;.04 
22.61 
26.66 

; , 

Year ending NQrth River 
Sept. ;0 at, D08t$ll 

-I 

01inoh River 
at 

Ol~'1teland 

17.27 
17.,8 
18.;4-
11.1.4 
22.12 
18.;0 
2;.11 
:~6.28 
:l2.72 
18.l~6 

Olinoh R1 vel'" 
, at 

Speers Ferry 

18.47 
19.54 
17.80 
11.26t:) 
20.44 
19.89 
21.6-1 
26.;7 
1'.79 
19,." 



• L 

. J 

I' , 

0.440 
0.'90 
0.410 
0,202 

: Iqr"ll . :W) ,I '"I ",I "Hi ,'1 

f'.O « iT ~ J f 

a./f" 
0.527 
0.411 
0 .• 198 
0.268 
0.116 
0.25$ 
0.427 

( 
""'. 

I I I ,II i ',iI~ 

IV 

) 

f. , t: I 

at 

0.'," 
,0.422 
0.4'7 
0.287 
0 .. 441 

,0,'9' 
,0.,12 
0.280 
0.471 

,II' 

Jaokmoft River 
at 

"'I, 

0.,410 
0.2.18 
0.4" 
0.291 
0.'76 
0.4" 
0.302 
0.4;51 

t 1 

c.K ".I" '[ 

Ri'fe:t Appomattox River 
f1t 

b} '.' i.' I H' ,1..'1' ,'"I'.' I It:. 

0,280 • 0.,,2 0.,2, 0.292 
0.265 0.2:>8 
0.286 0.2'0 
0.187 0.00, 
0.276 0.20' 
0.262 0 .. ;501 
0,.209 0.18, 
0.278 0.254 

I: I .. ,', II, ~ ; i,-. 

J t 

1 



(19'1~1960) 

vallis Rivf)l1 OO'tIP$.ature ,Mver 
neal' 

Sept. ,0 Oolumbla 011:t'1.on Forge 
[( r i I. i t_ b" 11.', 

0.;41 
Otll~, 
0.440 
0.289 
0.'98 
0.2" 

( 
O.~7 
0.462 

....... --
.t Ii ") , i.J "'," la' ,'I, ',I ')" 

f, , . f' 'f t "I n ,'O' ,.rrqr 

North Riv~ 
at a~ 

", ~" , . I J 



I.' 

Yes.r endil1g 
S$pt,. ;0 

1951 
1952 
19'; 
19;14-
19;; 
1956 
19;1 
19;8 
19;9 
1960 

I.. 'II " II 

tear endIng 
Sept •. ", 

r, 

\101£ O~'e~k 
at 

Narro'ftJ$ 

0.1+63 
0.492 
0.462 
0.,20 
0.;24 
0.567 
0.;09 
0.601 
o.~tO 
Q.,1l97 

f' ,I. 

"I' 

t .! I 

North Ri vel" Sbenandoah M ver-
a.t at 

Burket{)~n Millville. ri. Va. 

O.lt9' 
0.;5J+ 
O.lfOO 
0.259 
O.~4 
0.197 
0.;55 
0.'77 
0.22a 

(~!o d..att?) 

, ,M 

Q.41; 
O.3:ro 
0,,'16 
0.22; 
0,324, 
0.214 
0.282 
0,,26 
0.196 

(r·~c d~ta) 

l1 

SQutb Fork of North F(>tk 
Sh$:nandoa.h Ri v.rt Sn.nandcfilh R1 ver 

O~eOfiua~ Creek 
. near 

OCQoqu-aft near Luray ··,.~~a,.r Strasburg 

0.4'7 
( Discont.inued) --

0.'72 
0.,14 
0.'7' 0.189 
0.;18 
0.19, 
0.2:50 
0.,21 
0.18, 

(No data) 
• ) J" ,W 

l' . I .. C 

0.427 
o.~;, 
0.'90 
O.11}2 
0.287 

( D1 scont.iuutJd ) 

. .:. 1 . Q' t' ': ~ 



".-"4 

'r, . "I 'Hit 

17 

( 

-
--

o.,eo 
0.279 
O.,ll 
0.186 0.", 
0.188 
0.'18 
o.'!;97 
0_218 
o,i}1.2 



tear enltlll'llJ! 

Sept. 
~!f. II WI 

78 

APPINDI XIV (Oontinued) 

Ri.v.r 
~t 

Soutb 'KA~!!lI"P:~m 

1.1 . I.; . 

--

.. T", 

River Saunieter 
at n_ar 

}'1a~inMllt l1alitax 
Iii ." U.J t . '11'( I )'11. 

o.a6, 
0.240 
0.242 . 
0.21' 
0.260 
O.W~ 
0.241 
O.!S6; 
0.2'7 
0.290 

ill: )1'.1.' j X j' i:1 ·ti .. ~.. I.,. 

0,.;69 
o~a94 
0.27' 
0.192 
0.280 
0.224 

:1 

0,287 
O.20l~ 

, }f j. i. { 

I I:' : I If I" .. r: : 

o~Je5 
O.4!54 
0.46a' 
O.2tS2 
O.~9 
0.192 

It f 'r r' LjU !. ..... '. :c til ··· .. 1 I .. ' 



(OontillU$d) 

Rai~fall-Runof:f O,eftic1eflt·a by 

,U.l 

tear $ndittg 
!SO 

1.11 

1951 

rtiJ.. II 'J." 

Y$a~ ~"'I<\"'4.~~K 
Sept. 

j: 

0.449 
o.4a, 
0.4;9 
o~431 
0.47' 
0.42' 
0.500 
0,560 
o.J:t:16 
0.;08 

"','1 ':i: 
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A OOHPDDIUM Of VIRGINIA HYDROLOGY

by 

tung Ohi Yang 

Engineers engaged in wat,er supply or power projeots are 

often faced with the problem ot dea11ng with the adequaoy of 

the supply. as well as th.at of the extremes ot flow on wh1ch 

the safety- of hydrau11oetruoturesdepends. For the streams 

:Ln Virginia three bulletins (Bullet'in los. 33. 4}. and 92 

publlshedln 1938, 1940. and 1954, respeotively) otthe V.P.t. 

Engineering Exper1ment Station relating to the solution ot 

these p,roblems have been published,. In order to provide 

greater statistioal strength for the relationships established 

ln the above mentioned papers additional data tor the 25 years 

from 1936 to 1960 have been analyzed. the present paper 1s a 

report on the results ot this analysis. 

this paper is divided into two parts.. Part I is to study 

the existing annual rainfall and stream flow reoords in Vir

ginia and their .relatlonshlps; and to oonvert such informa

tion into forms more useful to the engineer. In Part II, 

the maximum reoorded flood flows of streams 1nVirg1nla and 

the relationship between these raintalls and the maximum re

oorded runoff for the period through 1960 had been analyzed. 




