DEPARTMENT OF THE INTERIOR Prepared in cooperation with the GEOLOGICAL SURVEY, WRD

UNITED STATES GEOLOGICAL SURVEY » : VIRGIN ISLANDS PUBLIC WORKS DEPARTMENT WATER RESOURCES INVESTIGATIONS REPORT 84-4184
LOCATION THE STORM THE FLOOD sl
Floon nF AP“'L 18 1983 0“ ST THOMAS A“n Between midnight and 2 a.m., on the 18th of The wunusually intense rainfall produced
p ® SR April about 3.5 in. of rainmfall were recorded. almost instantaneous runoff on St. Thomas and St. 1°'°°°q N = .
: s erg1n Island's, forming. pert of the Relatively light rain continued during the re- John because the drainage basins are very steep. - ! ; : le: The flood heights were measured at the two The effects of sediment and debris on the
ST JUH" “ s VIHEIN ISLA"DS Lesser Antilles separating the Caribbean Sea from ; : : o = e o bt : bats g h :
s p U the Atlahtic Ocedn. dre about 1.400 mi southsast mainder of the night as the cell of heavy rain Normally-dry creeks or ''guts' overflowed as the B i gaging BEALOGnE. t. Thomas and the one flood peaks cannot be fully evaluated because of
of New York and aln’wst 1.000 mi ,east-southeast of moved eastward into the Leeward Islands. Around tremendous quantity of floodwater and accompanying 1 o on St. John (fig. 4). 1Indirect measurements of lack of data. However, it is likely that runoff
. it sunrise an east-west line of heavy showers devel- mud, rocks and debris discharged toward the sea. | BONREREORLUTION GUT AT BONNE RESDILEION.: the rates of flow at these sites during the flood rates and volumes are subject to more error than
Miami. The three .U.S. Virgin Islands are St. : ‘ ST. THOMAS, V.1 Kk 4 : i .
: . oped over St. Thomas and St. John. By 6 a.m. The areas of most widespread flooding were those SR peak are shown in Table 1. Note the, large unit normal because of the unknown effects of these
Thomas, St. John, and St. Croix. St. Thomas is ) ;i 5 o # 11 " @
: UNITED STATES BEOL"G'BAL SUHVEY located about 50 mi east of Puerto Rico: St. John about 5.3 in. of rain had accumulated at Dorothea. near the coastline as the floodwaters could not isc arges,.a exceeding 2,500 cfs/mi~. Based on faetors.
. B 4 Intense rain contributed about 4 in. during the discharge to the sea fast enough. data for similar streams in Puerto Rico (L&pez,
another 5 mi to the east, and St. Croix is about g g
WATER RESBUHCES I"VlSIﬂ" 40 mi due south of St Jot’m (fig .1) : 3-hour period from 6 to 9 a.m. Moderate steady ' 1000 i 1979, p. 26), flooding of this magnitude can be Federal Emergency Management Administration
: e rain continued until about 11 a.m. when the final The flood consisted of three distinct periods 2 - = expected to occur on the average less than once officers estimated the damages on St. Thomas and
i e and most intense downpour began. By 2 p.m. of intensive runoff, each more severe than the o = = e\’rery'one—.hundred years. Figure 7 is a reprint of St. John were 3.5 million dollars to structures
WATEH ﬂESﬂUHcES l“VEST'GATI““s REPOHT 84'4]84 67|°°' 3,9' i 66?00' 3|°' 65?00' 6;4,,3‘), another 6.0 in. had accumulated as the storm previous one. The flow pattern for Bonne Resolu- o [ o Lopez's figure 13' with the 1983 peak flow rates and contents, 5 million dollars to public works
e (w e g TRty tion Gut, St. Thomas (fig. 5), exemplifies the 2 2 for the three gaging stations plotted for compari- and schools, and 4 million dollars to roads,
ATLANTIC OCEAN ’I‘Gb o progression of the flood as well as the intensity. w son to other outstanding floods. Although these bridges and culverts (San Juan Star, April, 1983).
... V(A.W:TQBTOL’AQ, " A total of 16.5 in. of ralefall weve recerded Runoff was equal to 12.9 in. of rainfall. By : b = do not exceed the upper peaks, they are in the
18°|  SAN JUAN O ' . in the 19-hour period from 7 p.m. on April 17 to 2 midday a major emergency had developed along the u same range as other maximum known floods. Accord-
30’ S= " p.m. on April 18. During that period, there were heavily-populated south coast. Most businesses o i ing to local residents, this was the worst flood-
amounts of 2.5 in. in 1 hour (twice), 6.0 in. in 3 along the main street of Charlotte Amalie in St. Q = = ing ever experienced in these islands.
15 PUERTO RICO 1 hours, 8.0 din. in 6 hours, 12:3 dn. sin 12 hours, Thomas were flooded with up to 4.7 ft of water and 2 = e
&l = 'ST. JOHN and 16.0 in. in 18 hours. mud (fig. 6). A resident drowned when he slipped ; — =
o i vieQUEs =~ = @ - into a drainage gutter and was swept away by the I ) Table 1. Peak discharges at gaging stations in St. Thomas and St. John, U.S. Virgin Islands.
@ [ - - The recorded rainfall-data for the station at current. At Harry S. Truman Airport, the runway - = iy
I , . . Caneel Ba St. John show an almost identical and the terminal building were under 2-3 ft of mud (v jEs il Maximum previously Maximum discharge for
g = 15 CARIBBEAN 'SEA“ .. 81. C pattern of timing and intensity. and water. The airport remained closed several 3 _ Drain- : krnown discharge April 18, 198%
- | 170-? . .. days for cleanup operations. On St. John, the (9'3 Station : age Period . : : . Unit
il oy = 0 20 4OMEES = @ @ The storm totals on St. Thomas ranged from rural areas near Guinea Gut, Fish Bay and Coral @ 18 — = number SARLOR Dage area o l?'s— U!'nt - i~ dis- fire-
3 5 [/ ’ 0 20 AOKILOMETERS = 14.5 in. in the extreme east to 18.7 in. in the Bay were flooded. Numerous landslides blocked 5 = (mi2) record Date 5 %rge dis- | Time | charge ctgarge guency
y 104 : : T — west. On St. John, totals ranged from 12 in. in roads and brought down utility poles; the islands i B (ft°/s) |charge (ft%s) (ftn’;'ig)ecl (years)
z 3 '3 $ > e
= (3] : : . He the extreme east and west coasts up to 16 in. in were without electric power or telephone sevice = =]
< Z Figure 1. Geographic setting of U.S. Virgin Islands. The highor dlevhtfine o e Ditoeice (fig, B): for B e door . The Naptens] Gusid wae called & + St. Thomas
z CLIMATE ] to assist the clearing of roads and to prevent Aot Tt bhistditen 196364
o) \ ; : = . A [ 252 -64,
' 5 3 In contrast, the storm affected St. Croix looting. Flood-related damages in the two islands Gut at Bonne 0.49 1979-83 | 9-4-79 218 | 445 1315 1,650 | 3,370 | 100+
| = : : S about a day later and totals were relatively small were estimated at 12-13 million dollars. St. Rt e
z Average-annual rainfall in the U.S. Virgin (4.0 to 6.7 in.). Thomas and St. John were declared disaster areas 1 vy T8 exs 7 A
APRIL 17 < Islands is about 45 in.,ranging from a low of by Federal Officials (San Juan Star, April 1983). TIME. IN HOURS 50276000 | Turpentine Run 1963-E0
- gl w0 Ta. 1 tie Sdgh. Teeloeds to . Gdgh of : : ' : at Mariendal 2.97 | 1979-83 | 9-4-79 | 2,500 | 840 = 9,710 | 3,270 | 100+
1 Ao about 60 in. at the mountain peaks (fig. 2). The 18° 65l°°5' 656;00' o 5'5' 64°50' : Figure 5. Flow pattern for Bonne Resolution Gut iz , , 3
il weather is dominated by the almost constant 24 o %2520) N ’ at Bonne Resolution, St. Thomas. St. Joh
| } . easterly trade winds. Most rainfall is caused by ST. THOMAS Shrobonet oo .Go s s
; e the 1lifting and cooling of the humid air as it 64°50" : ‘ Ot uinea Gut at 1963-66,
APRIL 17 APRIL 18, 1983 APRIL 19 i B e b e vy L N T NS e P2 B 8 8435 Bethany 0.37 | 1982-83 |11-4-65 | 111 | 300 - 946 | 2,560 | 100+
DARE, TiHE usually the dryest months and September and ﬁ ‘ ~& 17.50 4.98 70 ¢ 7 ; e 18-;,,9' e
October the rainiest. Most rainfall occurs during 18°L . ; 4 47° 1,600,000
brief showers. Heavy intense rains result from 20’ 45°'[" = SELECTED REFERENCES = = I ] lél;(l . IA "Il A ITI I' lcl)I N | B '? TTT R
" " 4 © o . i
; - : the passage of easterly "wavea', tropical depres 0 1 2 3 4MILES o i r Curtis, Russell E., and Others, 1984, Water " &  MAXIMUM KNOWN FLOODS IN UNITED STATES - i
Prenared in cnnpera“nn w“h “le sions, tropical storms, and hurricanes. g e 0 B Amalie , (2760) 4N resources data, Puerto Rico and the U.S. g E Adapted from Housing and Urban Development &
. ; . 3 Virgin Islands, 1983: U.S. Geological Surv i i ¢
VIHGIN ISLA“DS P“BLlc wonKs DEPAHTME"T 64l 50 45 64 40’ ST. CROIX The following facto;‘sterr::ztz,:;agsst'oe;og;/%r't“::e(él;gh-pwnd units to the s fie ngtaile ey Lgu L (HUD) Federal Insuran;e Admlnistrat:g.m : 271 /NEBRASKA -
©00’ C50° 560 MAXIMUM KNOWN FLOODS IN PUER CO -
18?- 65|00 AN L ]50 18(:"‘ é 15.77° —A 1 = 17°L 4 9_1_%_:!3_!4 MILES i Multiply inch-pound units By To optain Si units Lopez, M.A., and Others, 1979, Floods in Puerto o S Number is the abbreviated station number. 4:)00610 =]
1984 24 Q \) 22 — <D e e i 40’ | I | | anotn Rico, magnitude and frequency: U.S. Geologi- fﬁ s viman 40 04154740
ST. THOMAS ST. JOHN ~713 (Data from NOAA (NWS)) inches (in) 2.54x10' millimeters (mm) e : -l-2760 i S . 5. e g
O = i - i 78 -141, + 100,000 ISLANDS - Number is the abbreviated 70 350 5
. \ 73 feet (ft) 3.048x1071 meters (m) w = & o . 0550 441 =
AU 12.44 ; §=——5 LINE OF EQUAL RAINFALL - Contour interval 1 inch. i o i s Haire, W.J., and Johnson, K.G., 1977, Floods of i [ s;::;r;;:‘;:::; UPPER LIMIT /{1414“3 : 144783 =
2NN L 4.67 o Area . november 12, 1974 in the Charlotte Amalie o B e e o —
ﬁ (2950) e 4.9¢ ? = G ek g:le";?:'rta"::,ann?n inches. square miles (mi?) 2.590x10° square kilometers (km?) grei, it-thslomas, 3.3. Virgin Islands: U.S. g e CURVE FOR PUERTO RICO 4;243 T01280 =
18°L ? g 14.92 Ca e ‘ A ¢ eological Survey Water-Resources Investiga- 3 g 410 B
! e 8 USGS GAGING STATION NUMBER Etons: 2673, WASHINGTON, D.C. : 1159
oy }§~— | & o. 11 Ll _J___ea 4 Mk | = cubic feet per second (ft¥s) 2.832x10°2 cubic meters per second (m¥s) b e i fha i i = = /éo/g 18018 1360 -]
TSN I R R e it ! v ; S o 1 2 8 MILES - obison, T.M., and ers, ,» Water r?cor s - 390
| Figure 4. Precipitation patterns for April 18, 1983 in the U.S. Virgin Islands, e s e T, S SRR PR 1 W
(Prepared by R.J. Calvesbert, NOAA, NWS). fRia Rt il e ot .
64°50' 64°40’ 64968° 5 = 070 7540 _—_
! s | | 2 Sso = P 0 S a = / &
FLOODS OF APR"— 18, 1983 ON S - MA 18022,-_ - ‘ e 17046' i P < 2520 & DN N ¥ FLOOD PEAKS SHOWN ARE il
AND ST. JOHN, U.S. VIRGIN ISLANDS L~ P D - S 50 X : : @ L2 & o 647 PRIOR TO JANUARY 1, 1976.
8 » 00 L e 3 a 2 o | af
By ST. JOHN 3 R Tl : +2520 !
3 SO, 3 2 ~ A :
Russell E. Curtis, Jr. 18%20° i - - Q NS » o ; 1000~ L 4_*1_1 un; G et lllL1]0 Food Iih“:t!)o £kl I|1loloo
ﬁb il = : = ] dEING—= S & il DRAINAGE AREA, IN SQUARE MILES
ABSTRACT )? Y y ) ~ b (! 4 . - i e > Figure 7. Comparison of maximum known floods in Puerto Rico,
The U.S. Virgin Islands of St. Thomas and St. 18°18' S o D B | " EXPLANATION . o Ll : : 2 . 54' P s D e Vg Rlabtiato Myere ratlnsg4652'
John experienced the most intense rainfall event ' I ; L i BT Ve AN YA i s v S
{ . e e Z b 3 D e Nt O
in recorded history on April 18, 1983. Rainfall LINE OF EQUAL RAINFALL IN INCHES WRFH - 5 el o RO OS> . .‘P,,_ o gl : : . Z
intensities of 2.5 inches per hour, and more than : 2 ; : ) e & ’: _‘”»/} . y T = :
16 inches in 18 hours were recorded. Almost ' Figure 2. Average-annual rainfall in the U.S. Virgin Islands (Prepared by R.J. Calvesbert, NOAA, NWS). : , sy 05 = A
instantaneous runoff caused widespread flooding = D5 SN P =
near the coastlines of both islands. Parts of K P . _
Charlotte Amalie in St. Thomas were inundated with DAfE e L\ : = (= v - ~——\ .= % Flood boundaries not delineated beyond this line.!
four feet or more of mud and flood water. Harry BRA APRIL 1'8 TBes AbRiL 19 THE STORM % <\
S. Truman Airport was flooded for two days with 12 18 24 6 12 18 24 6 12 ' - 7 : S ; -
two to three feet of ponded water. On St. John, | : | The intense rainfall of April 18, 1983 was '
rural areas near Guinea Gut, Fish Bay, and Coral i ’
aused by an ~level trough located t of 2
M e fieaned. L I l l ;quto R};'.co. u%pfetfar e‘;e montc‘t):;g of oiiuiuarf; d(;y %%@ 6
: | l T conditions affecting Puerto Rico and the Virgin
o | I Islands, a low-pressure weather system moved into
INTRODUCTION - DOROTHEA BAY | | s A the area late on April 17 and remained stagnant
: =>10—  ST. THOMAS | I for most of April 18. 180. .
Severe flooding as a result of intense ; ! | : 20 - NG -
5 B z » 30!’ ings 4 i X
rélnf.:'all occurred in Sit=3 Th.omas and St. John: U.S. ; . | : I ; o A cell of heavy showers developed over water 2.0 4.7 Whart . 1.6 S P W
ergln, I.slands dur%ng cprdl L T Ra}nfa]._l b : l ~ ' ~j—-105 south of Puerto Rico at about 5 p.m. on April 17. e e b 8! 2)
intensities of 2.5 in./hr, and hmore tha; Sls 13.h1n & 5 e I ' z It moved northeastward into southern Puerto Rico s e SO o i % 1 :
i Mo ety S R 05 BT ‘Zn i olrll. E |  CANEEL BAY | 2 and continued into the northern Virgin Islands. el o BosN o
The almost instantaneous runoff turned the usually - | ST. JOHN ’ 4 BEmGNEE GF 2 o 5 Ak wEbe: Teceaid duilng HRe \ Long b :
dry streams on both islands into raging rivers of . ,l 1 , 1 ._.5 E night in southern and eastern Puerto Rico. In the K \ / O.’ e 7 SN ) {
EERIGEDE TrdoR (ealer o desie, o : . § U.S. Virgin Islands, the trough produced one of 'g\-aaw»ﬂ—*/ AT Ay [ : S = AV
; i . . th int i WY DA M =/(; Flood boundaries not /<
The U.S. Geological Survey, Caribbean Dis- | : - l o« Caiv::bssrtln N%ﬁi&zlngiii :ZI:;‘;E 0f1918'§<;0rd (8.7 § NI delineated beyond this line. X\
trict initiated a project to document the extent L : . I 2 ? g 2 iF o g0 S 17 280 = > l:(d
of the flooding and the magnitude of the d:'u.s— ? L b - Bibs her T ana b Abdeibshione. b EXPLANATION ‘ Havensigh N e2 s
charges at the most important streams and guts in “i"g: |  1 - l . PR sl s e L D b < TR =
both islands. A team of 10 hydrologists and . z | { i 1 | l Reriiie wadl, akes mai;ltained iy NOAA—I\;ationai =44 /\ﬁg Gl
technicians was detailed to survey flood- marks 1218 24 6 12 18 24 6 12 Weather Service at Dorothea Agricultural Station AR R e /E\\ § ~Roen. 2 emiiind: ) ]\
immediately after the flood event. Flood eleva- APRIL 17 APRIL 18, 1983 APRIL 19 in St Dhoee wwl sp G ael boy . in Sk, dobe < el | . \\ \ :
tions were measured and marked, for later surveys DATE, TIME souldel dath on the Ssieneley o the waduEall FLOOD BOUNDARY g'\\/ ; IO By . ; :
on St. Thomas along the south coast area from Long ¥y = : (£1 3) R s S R B O PR 1) i YSquito i = -9 e $(C A - o @ |:=Iood boundaries not
i h thered data Figure 3. Precipitation patterns for April 17-18, 1983, 15 i s s e »-—2, Pt 7/ [ $ N 585 f |delineated beyond this line.]
Bay to Harry S. Truman Airport. T o A : p.m. on the 17th and about 0.6 in. had accumulated “ =2/~ , & o \ RERVARI : e N s
and computed records will be essential for future St. Thomas and St. John, U.S. Virgin Islands i . i A 75." USGS GAGING STATION ~ g =i, : .,, Rock S&1 :
i e : T by midnight when a period of heavy rainfall il - e — . - %
basin planning, emergency management activities (NOAA, National Weather Service). g P - v : PN
and to help define actual flood frequencies. " 5 : Muh! nfelii ¢ =i 3 =
. 1 ! ‘\ —— 5 ) WK
4 ! 1 T " Mor 'é'm gstar)) Sl
Q -5 1 2 KILOMETERS af X L e AR NN
- e
" 1 L 3 i ] | CE " S . V| bbbt kool s 21 \\\ S fda -
Base from U.S. Geological Survey topo maps, Central and Eastern St. Thomas, 1882. ¥ .
Figure 6. Areas inundated April 18, 1983 in vicinity of Charlotte Amalie, St. Thomas.

U.S. GEOLOGICAL SURVEY
WATER RESOURCES DIVISION ' CARIBBEAN DISTRICT
SAN JUAN, PUERTO RICO



