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Introd uc tio n 

Th is report provides Informa tion that will aid 
a dmini s tra tors, pl nners , e ng ineers, a nd others 
co ne rn ed w 11 h d v f' lopme nt In areas subject t o 
fl ood ing In a nd nea r C har lotte Amalle on the south 
c s t o f St. Thoma s . Mo re s pecifically, th, ;. 
informatio n Is us e fu l to those responsible for 
formulating fl ood- pla in regul a tions that would 
minimize fl ood damage . 

The report Is bas d on da ta coll ec t ed from 
peo ple who live or work in the area and from fi e ld 
inv s t lgations by the U . S . Geologica l Survey , 
Dur ing t he fie ld works vera l U.S . Geolog ka l 
Surve) bench ma rk s wcr ins ta ll ci , a nd the ir 
ciesr·ri ti on , loc t11 , n und l "vutlon abov~ m n 
s 1 1 lev 1 are pro \·1 dr· ....: 111 tob lc l . l\11 c l c ·att n ,1s 
g i VC' '": 'lr 1: 1n f f' t 1h, ·,· :nPnn sea l ev e l . 

St. Tho m s Is chanc tc r lz Pcl by rugg d t e rrain 
and II im ortant s tr ns h ,, d 111 the vo lca ni c 
u lands hat fornt .:i c - mr I ri dge t he le ng t h of 
the isl a nd . The ~leg rang es fro m about 500 to 
l , 55 0 feN abov mean se lev I and the s tee 
s lopes ca us e rapid ru noff . ln th uplands , s tream
beds ar e s t r wn wit h rocks th t r ng e In si ze from 
small cobbl s to large bou lders . On t h sca tt c-red 
c s tal pla ns , str ar., gr:,ci, n s a r gentl e , he 
v 11eys broader , f ';,\' b.:iul dPrs are found , and 
d posit s o i s and and g r v I ar P c ommo n . \,V 1t h t ht' 

xcept !on of a few n rrow c he s . mos t o f t h 
land sub ect t o floc':i n ,s !n he area of Ch r i t: c 
Amal ie . 

Most o f the s tre mflow on St . Thoma s re sul t s 
from direct runoff , th r f or , the streams usually 
ceas e to fl ow s ev ral hours t o a da y or two aftc>r 
rainfa ll stops . fl oodwate rs a l s o re cede rapid ly 
a nd Inundation ofte n lasts less than a day , 

The mean rang e o f tide is only 0 ,8 foot and the 
effect of t ide s on t he exte nt o f fl oodi ng In the 
shore area s is negligible. 

Oc currenc of floods 

Littl e histo rical Information Is available regard
lnq fl oods on St, Thomas ; however, Inve st igations 
revealed that at least four s evere floods have 
occurred s ince 186 7 , whe n a tidal wave reportedly 
caused da mages of di sa s trous proportion. These 
floods occurred on October 9 , 1916, May 8, 1960, 
March I, I 969, and October 7, 1970, and are 
described briefly be low In order of magnitude, 
Data were not available t o det e rmine d i scharge from 
each flood so the ord e r of ma gnitude was judged 
from evl<ience on depth of inundation. There may 
have been other floods pr ior to 1916, but no lnfor-

mation Is available on which to base that determi
nation. Information provided In this report Is for 
tho se areas most subject to floodlng--Harry S, 
Tru man Airport, rrenchtown, and Charlotte Amalle 
(fig. 2 ). 

The larg est fl ood wa s that of May 8, 1960, and 
Is c ommonly known by re sidents as the "Great 
Mothe r ' s Day riced". Inte nse rain fell on the 
e ntire Is land a nd the U.S. We ather Bureau recorded 
a 2-day t otal o f 13, 25 inc he s at Charlotte Amalle, 
.~ca d s and trails washed out In many place s over. 
t:ie Is land ; dama ged to public property has been 
e sumated to be $7 00 , 000 , No estimate for damage 
t o private property is ava ilah le but many homes and 
bus in sses in the C harlott e Amali e area were 
iloor: d w11 h cons,d ra b le losses resu lting . The 
,r, r.~ht r w. ar<'a a nd much o f Harry S , Tru man Air
:"". ·::r rr- 1nuncio t c : US we 11. 

"." '-, sN· nc larg e- s t fl ond occ- urred o n Oc obe r 9 , 
! 9: r, ,r.r: \ "h1 S c-1us0d i y u hurrican of gr at 1n-
: - n:-· : •· , hr c<' nt c , \,( 1.vh1 c h assed over he ·. S. 
· :r:: .. :s t.;in,:s . l itt k 1s rem mbered by res1 d nts 
1 c: t h, resu lt ing fl ooci except tha t It was 
, •,:::• "'"''° oiC' struc iv . Suff1c1ent da ta cannot be 

.. , re•' t o c'Ef in ' h bounda ries o f the !loo . , 
:,. : ::, , a rN1s rP. ,,rt ed l ha rdes t h it were Charlott e 
\:-:-.1!Jc , fr r.c-htown , nd t he re se nt ai rport area , 

Thr : I oo·of . arch I, 1969 re s ult ed from 6 . 30 
1r. ... !i~s f :-a1n that fe l l in 2~ hours; mos t o f the 
r , n , !,.:v/e\'er, fe l l in a muc h short er time . 
• •_u l<' rs nd debr is ca rri ed by fl ood waters 
=~ I -c:: rc: ::: l\'e rt s and roa ds o er much of th e Is land . 
Debris nd s ilt le ft by t he flood contribu ted con
s!~Prabl : to the dama ge . Ma ny place s in Cha rl otte 
.\:-:-;Jl!L' and Fre nch own w ere inunda t ed , anc= water 
: :-: : :':. t: r,.,;nwa · n c ~s1 tat cd c l osing the airport for 
J :::·. : : ~ ' r iod o f time . 

Tc.,' : u rt' la rgC's floor' occurred on Oc t ber 7 , 
l 9 - : anti ,·::is b ut the s me mag nitude as t he 

909 : lnod . !~ 4 :lays , 10 . 53 inc he s cf ra in from 
a s! _,, . ., - mo ing tropica l de pres sion fe ll at Charlott e 
;, :nal1e . The hea\'icst rain occurred o n the afte r
n:;,on :ind nig ht of Oc tober 7; th e U .S. Weather 
Bure u rec orded 6 . 70 inches for th -: 24 hours e nd
ing a t 0800 on Oc t bc-r 8 . Severe fl ood ing occur
red dur ing the even ing of t he 71h_, Heavy runoff 
cau sed landslides a ncl severe damag e to roa d s and 
bui ld ings . Once ilg in , fl oods da maged Charlotte 
Ama lle and rre ncht , wn , The ai rport was forc ed to 
c los e for a short ti m , and a sma ll child drowned 
In t ha t area, 

Flood rreguency 

The occurrence o f a fl ood of a given magnitude 
c a nnot be pred icted , bu t the probable number of 
suc h fl ood s during a long period of time can be 
e s t ima t ed with reasonable accuracy, The fre
qu e ncy o f occurrence (rec urre nce Interval) Is the 
averag e interval of ti me within which a given flood 
will be excee ded o nce . r or example, two floods 
o f at le ast the magnitude of a SO-year flood can be 
expected to occur in a I 00-year period, on the 
a verage. Stated d ifferent ly , a SO-year flood has 
I chance In 50 of being exceeded In any one year. 

The record of floods In St . Tht.,mils Is fragmen
tary and not e noug h data are a vai l(l ble to 
de te rmine ei the r a stage - fr ec;uency or a discharge
frequency re lationship ,. i :arks fro m floods prior 
to 1960 were not found; however, historical 
re cords a nd information from local re sidents Indi
cated that major floddlng occurred four times during 
the 57-year period from 19 16 to 1972, listed 
be low is the yoa r of occurrence , rank, and the 
est ima t ed rec urre nce Int e rva l for each flood, 
(Ra nk is the orde r o f magnitude o f the flood ; the 
la rg e st fl ood has ra nk I , t he s econd larg i?st has 
rank 2 , and s o forth. ) 

Date 

1960 
1916 
1969 
I 970 

Rank Es: 1:::a ted recurrence 
: r.t e rva l (years) 

56 
28 
19 
14 

Although little c a n be gl eaned fro m this Infor
ma tio n, the three areas most subject to flooding 
o n St, Thomas probably ca r. be expect ed t o be 
inunda ted t o a n extent grea: er than that o f the 
1970 fl ooci about o ne , r. a : ~- y a r pe riod , on the 
average . 

Ra 1nfa l l r :- : c •.: e r.cv 

Rarnfa ll - fr e quenc: 1c.:· :7 :-:-,o : : :,~ ( . S . We a the r 
Bur au , 196 1) 1s rese7,:,, :: .:. ::o s re;:,ort as a n 
ind i ca ti on of t he s tz c :· : .~~ .=: : : :-:n~ t ha t caused 
th four fl ood s descri:o~: ;:e·:::usl : , but rai nfa l l 
frequency i s not in e r.-i•:i : :-e u seci as a substi 
tut e for fl ood freq uency . 

The gr ater the !..te ::::: :· : : a s t orm , the rare r 
i t s occurre nce or the g:-;s : c:- . :s: recurre nce Interva l. 
The intensity of ra te o: 7s: :-.:sll 1s expr s sed ,n 
tnc h~s per hour , and l !r-.: :: -:: : re n d is t ributed over 
I acre of !and In 1 hour : , o;;::~,: ima te ly equiva le nt 
to I cubic foot per s c-c r. : : : ·.-:a t e r , Ra infall 
records used here are c: : : :, '.; accumulated in 3-, 
6-, and 24 - hour penoc s . :- c.e larges t ouantity of 
rai n that fell in a 3- hc t:7 ; ~:: :~ c uring the storm 
that c au s e d the fl ooc c : :.:s :· 0 • : ;60 wa s S . 4 
inches-- f 1gure 5 sh v:~ : :6.::: : :" .. s int nsity o f ra i n
fa ll has a recurrence . c.: <' :-: o'. ; : ea t e r than ! Oil 
yea rs . Figure 8 s ho\':S : c.s : : c.e large st 6-ho ur 
t ota l rainfall duriny : :-:~ :=.:-:e :term , 8 . 07 inche s, 
a ls o ha s a rec urrenc e 1c.: =: ·: , ! , .. ea te r than 100 
years. It Is be l ieved :o·.: : '-.~ a .. t ho rs tha t the fr e 
c;uency of the t ota l ra !c.:a :: :: ~:ng 3- and 6- hour 
period s is probably more . · -.;:a :able t o frequ e ncy 
of flood ing in St, Thor.las : c.,c. freq uency of rain
fa ll during a 24 - hour pe: 1-, :: . Th! s is because 
mo st of the rain fro m st ::::-:-. : ~suall y fa lls in a few 
hours, The ra in before ac.::: ::ter the se short 
periods contributes t o a :lee::: to a considerably 
lesser extent because runo: f to sea is rapid. 
figure 7 shows the freque n:y o f the largest 24-
hour total rainfall that occ1.:r: ed during the four 
floods, for purposes of comparison, 

rtood Pro!lles 

The maximum elevation of the water surface 
dur ing the flood of March I, 1969 at Harry S, 
Truman Airport, rrenchtown, and Charlotte Amalle 
are shown in figures 3, 4, and 6; the locations of 
the base lines are shown on maps A, B, and C , 
respectively, The base lines, used to determine 
the d!Ptance upstream from t h<' mouth, are not the 
thalwegs but follow a smoother p:ith alonq the 
v

0

alleys, and conform to the g P1wral direction of 
flow during floods. Abrupt chan,J os In the profiles 
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ind icate the differe nce in wa t er-surface e levatio ns 
a t the upstream and downs tream s Jdes of channe l 
cons tri c ti ons. The dro p in will er surface through 
c:ons trlc\lons, during othe r fl uods ,- may b!!' di ffe re nt 
from tha t s hown, lfot e nough data are available 
to define the profiles of the orher floods . 

Inunda t ed Areas 

The areas inunda 1 'd by the 1969 fl ood are 
s hown o n ma ps A, B, and C; U.S. Geologica l 
Survey personne l pr s e rved fl oodmarks in these 
a reas immediate ly after he fl ood , The flood 
boundari e s were de line;.1ed usi ng profiles based o n 

le •a t 1011s o f th~se fl oodmarks . Boundaries were 
de fined by plotting fl ood- profil e e levations on the 
ma p and inte rpola ting be twePn the contours, where 
necessary. 

The da t,1 ind icat e that t he 1969 fl ood was about 
0 . 4 foot lowe r than the 1960 fl ood and about 0 . 3 
foot high r than th 197 0 fl ood . No da ta are avai l
ab le for compa ri s o n wn h t he 1916 fl ood . Becau s e 
che fl oods o f I 960, I 9 , and 1970 were nearly the 
s am e leva t :on, t h 1969 fl ood (as s hown ) may be 
r pres nta tiv c of t h xt nt o f a ll th ree fl oods . 
Although t he d!ff r nc s in ,·.,a t e r- s urf;ic-e I vm!o ns 
o the s fl oods may s m sm 11, th di ff er nc Ps in 

fl l'"\od b oundan s sh·:w: n rcf l c t thfl rfv1nn P1 nnd 
fl o- d - pl111n cnnrl itl 0ns d urin, thC' f1 0r .. i . Th<' 1nun
dc1 t i 0n from e t her f1 011ds rn r hf• u f c· ci b: r lnn. ts 
1n ch1.1 nn I cond it trins , a lt f' f.Jtl f' n o f v:c,t c rwa : op n
i ngs t hlghwuys , <.: han ~ 1n :-u rmfi c: h,tr,1c- c r l~ tl rF 

c f h ~ st r am caus r: hy !nc r1 1s1•rl urban1:~\.Hl o n , .:ind 
r the r c ultura l elev l opmPnt ~ . re c•c tV<' worl: s 
built ft c r th fl ood s hc \'-:n muy reduce t hf' fr , qu ncy 
o f fl oodi ng In the M a , bu •.-:1 11 no t n c ssari ly 

l imina t future fl oodi ng . 

\Vat cr-surfa c contours bils •don 0 l ev c1tfo ns o f 
fl oodma rks a re imagina ry l!n ·s repre s e nting equa l 
e levations of water s urface . Genera ll y , th y a rc 
at r ig ht ang le to the d! rect1o n o f fl ow . Obst ruc 
t 1 ns t o fl ow , e it h r nat ura l or ma n made , and the 
va r iations 111 va ll ey w idths caus e irreg ul a r !! 1!'s in 
the c onto urs . Wa te r- surfac-e c ontours a r a lso 
s how n on maps A, t!, and C . 

The de pt h of fl nodi ng a t any o lnt for th e 1969 
fl ood can be d te rm!n d by subtrac ting the g round 
el v tl on fr ._,m the fl ood e l t:va t on 1nd 1cuted by the 
profil e or by the wat e r- su rfac c ontour l in • The 
aJ:,prr;:dmat e ground e li .. vu tlon ca n be o te rmt neo 
fr om ground contours s hown o n the figures . Cleva
lio n of t he grounn a nd of the wa t e r surfac . a t a ny 
po in t can be es timated by Interpola tion between 
c o nto ur l ine s , More acc- ura te e levatio ns ca n be 
obta-lne d by leve l Ing t o o ne o f the re fe re nce marks 
shown o n the ma ps a nri dc5crr i.Jed in ta b le I. 

Acknowledgme nts 

Se lecti o n of the site s for this inves t iga t ion wa s 
made In co llaborati o n with the Government of the 
U .s . Virg in !~lands. Historical flood data were 
made available by many residents of St, Thomas , 

Addi t io na l lnforma11on 

Suppor.111g da ta and computations relating to this 
report ure An the fil e s of the U .B. Geological Survey, 
Sa n )uil n, l'uerto Rico. 

~ 
U .s. Weather Bureau, 1961, Generalized estimates 

of probable maximum precipitation and rainfall
frequency data for Puerto Rico and Virgin Islands : 
U . S . Dept. Commerce, Tech. Paper No, 42, 94 p, 

FLOODS IN AND NEAR THE CHARLOTTE AMALIE AREA, ST. THOMAS, U.S. VIRGIN ISLANDS 
I 

'W.I. Haire a~ li:.G. M • -
um 


