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FLOOD PROFILES TABLE 2.--Reference marks established by the U.S. Geological Survey DEPTH OF FLOODING
FLOOD OF SEPTEMBER 16, 1975 AT UTUADO, PUERTO RICO g i AT
’ ) The water-surface profiles for the September 16, Depth of flooding during the September 16, 1975 flood
By 1975 f%oods of Rio Grande de Arecibo and Rio Vivi, are Reference Elevation, Description at any point in the inundated area can be estimated by
; &5 o | - shown in figures 7 and 8. Distances are referred to the mark number mean sea level of subtracting the ground elevation (ground contours) from
Karl G. JOhI‘lSOl’I, Ferdinand Qu|nones, and Jose Alicea-0Ortiz arbitrary baseline shown on the flood map. The baseline, (see map) Meters Feet location the water-surface elevation shown on the map (water-
and therefore the profiles, are not confined to the con- surface contours). The ground elevations at any point on
figuration of the channel but follows a smoother path a- US-BM 134,91 | 442.62 | Utuado, 0.8 km west of, the topographic map can be found by interpolation between
WATER RESOURCES INVESTIGATIONS OPEN-FILE REPORT 81-413 ;Lclmg the flood plain in the gc?_neral difection‘of the fl?od— 23.m of east ?nd of ground contours. Tt}e water—sgrface elevation at any point
ow. The water-surface profiles of Rio Grande de Arecibo bridge over Rio Grande can be found by interpolation between water-surface
and Rio Vivi are based on flood marks, identified and sur- de Arecibo, at junction contours.
veyed by field crews of the U.S. Geological Survey of road leading to
INTRODUCTION The magnitude of flgods does not appear to be affected after t':he flooc.l. Intc.arvieWS with residents in the study Utuado on left upstream
. ' ’ . by flow from the 16.2 km” of drainage area of Rio Grande de area aided the identification of high-water marks. There side of bridge, standard
This report provides information on the floods of Arecibo. This flow is diverted into Rio,Guayands basin by are six bridges in the study area, three over Rio Grande tablet stamped "36-Y-1934.,"
September 16, 1975 in the Utuado, Puerto Rico area. The & tunneJ., with an opening of about 2.1 m”. The system of de Arecibo and three over Rio Vivi (Table 1).
TEpozt . wae prﬁpared by Ehe US Geological Survey inm co- reservoirs and tunnels was designed for hydroelectric-power RM-1 130.51 | 428.17 | Utuado, 1.8.km northwest ADDITIONAL INFORMATION
I(:g:;i;(lzzrsl w%ﬁe Szzg PuizsgdeilgztaDzEZrEngs- if_ Nitgra_l_ production and does not have the capability of lessening TABLE 1.--Elevation of bridges in the Utuado area. of y alang ngl}way ol oo Additi : ; I : »
mation fo;' planners an designers involved inpt‘rallnuslz;:l Ozf extraorc}inary thend g 0 2he Utuac'lo.area keepnes ke ' ELEVATIO ool 'Zn r;ghtldowrtl— Grande dztigzzib;nizrgitlgn e ‘;0 f%ooc:ls R i
Flosd-nisin lgwa 35 che Ditade aedx Tie By dneTieg reservoirs have small storage capacities. ; STATION- & METEF?S (h':éL) s;:lr.ear; side of culvert, o o e uado area, can be obtained from the
’ MAP ING ALONG chiseled square painted .S. Geological Survey, G.P.0. Box 4424, San Juan, Puerto
the areas flooded by the Rio Grande de Arecibo and Rio Vivi SYMBOL|BASELINE, IN BRIDGE LOCATION TOP OF LOW red. Rico 00936, or from the Puerto Rico Department of Public
in urban Utuado. FLOOD HISTORY KILOMETERS DECK BEAM Works, Floods Control Section - Operations, Minillas Bldg.
The flood of September 16, 1975 was the most desas- RM-2 140,05 | 459.47 | Utuado, 0.5 km west of Santurce, Puerto Rico 00940
SI  (International System) wunits are used in this trous flood in the Utuado area in the last 100 years. Pre- A 32.89 Rio Grande de Arecibo, Hwy. 111 1342 132.9 Highways 10 and 111 inter- :
report. The SI units may be converted to inch-pound units cipitation during the storm totaled as much as 20 inches section, at km 54.3, on
by multiplying values given by the following factors: in the upper Rio Grande de Arecibo basin (fig. 3). Flood- B 32.98 Rio Grande de Arecibo, Hwy. 10 137.3 136.4 upstream side of culvert,
marks surveyed by the U.S. Geological Survey shortly FIGURE 5.--Main street in Utuado looking northeast from the vicinity chiseled square painted
Multiply ST Units By To obtain inch-pounds unit after the event, as well as interviews with residents in of Highway 10 bridge toward Highway 111. Dashed line shows 0 35.48 Rio Grande de Arecibo, Hwy. 603 144.5 144.0 red.
Length the Utuado area, confirm this fact. The September 16, 1975 approximate flood height reached, September 16, 1975 COOPERATION AND ACKNOWLEDGMENT
meters (m) 3.2808 feet (ft) flood was greater than the flood of August 8, 1899. His- (Photograph B); D 6,52 Rio Tivl, Urbanization acees todd 134.8 134.6 RM-3 146.69 481.26 | Utuado, 2.0.km southwest :
millimeters (mm) 0.03937 inches (in) torical records show that the flood was the highest of re- : i , ?f, along.nghway 10 at This Eepont  mas Prep:_ared as part of the cooperative
gl lonetene Ok 0.6214 miles (mi) cord since 1886. A sizable flood of unknown magnitude oc- E 0782 Rio Vivi, Public Housing 13955 138.4 intersection of Highway water resources investigations program between the Depart-
curred in 1886, and some reports indicate that it was ctes rtoad 603, on upstream head wall ment of Natural Resources, Commonwealth of Puerto Rico,
Area g 2 -~ higher than the 1975 event. of culvert over Quebrada and the U.S. Geological Survey, Water Resources Division.
) ; : { = ;2 : ; 3 Arenas, chiseled square Historical flood information was provided by the Puerto
squarezkllometers ik éHufve miies (wl) , MBS o °45' : 66°15' : ‘ 5’ 5 e v G e ks painted red. Rico Department of Public Works ang the Geneial Archives
(km™) el , of the Puerto Rican Institute of Culture, and from resi-
S2SEHAEER 18°30 RM-4 142.76 | 468.37 | Utuado, in front of Plaza dents of the municipality of Utuado.
SUbIE mekers poaE Sl Cubicsfeet il All elevations shown in the study area are referred de Mercado opposite Col-
second (m™/s) (£t7/s) to mean sea level datum. Reference marks were established mado "E1 Oasis," chiseled
Temperature at selected points throughout the area (Table 2) and are square painted red.
degrees Celsius (°C) 1.8 °C + 32  degrees Fahrenheit (°F) Ehig B SR Fletd wan.
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. 18°00 Water-surface contours are based on the elevations of Hickenlooper, I.J., 1968, Floods at Arecibo, Puerto Rico:
Utuado is located in the west-central part of Puerto high-water marks surveyed after the September 16, 1975, U.S. Geological Survey Hydrologic Investigations Atlas
Rico, about 25.5 km southwest of San Juan and 66.4 km west flood. These contours represent equal elevations of the HA 271. :
of Arecibo ( fig. 1). The rugged topography in the region, water surface and are normal to the direction of flow.
which consists of mountains with steep slopes and small, Obstructions to the flow, such as changes in the ground Lépez, M.A., Colén-Dieppa, Eloy, and Cobb, E.D., 1979,
narrow valleys subject to flooding, restricts the expan- surface and man-made obstacles, affect the shape of the Floods in Puerto Rico--magnitude and frequency: U.S.
sion of the Utuado urban area. contours. Future changes in the flood plain will alter Geological Survey Water Resources Investigations 78-141,
the flow pattern. 66 p.

PRECIPITATION, OF SEPTEMBER 66°40°
NUMBER 15-17, 1975 IN INCHES P32
ON LOCATION SEPT | SEPT | SEPT ey Z22
| MAP 15 16 17 T FIGURE 6.--House in front of the Utuado High School. Dashed line shows
_ 1 ADJUNTAS SUBSTATION 0.15 11.99 4.87 17.01 approximate flood height reached, September 16, 1975
¥ i ; ; : (Photograph C). i ! | . ! - L | ' ’ R ! ! ! ! | ' J L g | ! I I T
2 CARITE PLANT NO. 1 0.05 10.05 6.85 16.95 w
3  CERRO MARAVILLA 0.46 16.00 2.37 18.83 E 145 - -
4 CORRAL VIEJO 010 | 7.58 8.26 15.94 < g
5 ENSENADA 0.05 5.41 10.30 15.76 g 140 |~ -
6 HUMACAO 0.40 8.02 5.22 13.64 E -
7 LAJAS SUBSTATION 029 | 310 | 1226 15.65 e Z i}
8 MARICAO 2 SSW 2.32 6.05 14.10 22.47 g',j EXPLANATION
= 130 |- 4
9 PONCE 4E 0.00 2.90 7.78 10.68 gz Flood of September 16, 1975 -
FIGURE 1.--Location of the study area. 10 SABANA GRANDE 2 ENE 1.20 14.00 11.50 26.70 <= :
> 106 L 7Zpzw Approximate bottom of channel 2
& £ FIGURE 3.--Map of Puerto Rico showing isohyets for September 15-17, 1975 o B Bridge locati
The Blo Cuende de Avecibp didines & uyounfaln DEels ‘o~ and locaption otf’ selectle: reci ifation ystations sau':d table showin e T ’ fd e
cated in the west-central part of the Cordillera Central. tiie ‘Sraet itati':nf :)the Kactiel ;ation , < 120 BridgeI op of deck ; 2
It flows in a northerly direction through a narrow valley e . it " s u e | I l Law: bann
near the town of Utuado, and empties into the Atlantic w445 =l | l | 1 1 1 1 1 1 1 I 1 l 1 1 ] ] | 1 ] ] 1
Ocean at Arecibo. The Rio Grande de Arecibo is joined by 30.6 .8 310 .2 4 .6 .8 32.0 .2 4 .6 .8 33.0 .2 4 .6 .8 34.0 .2 4 .6 .8 350 .2 4 -6 .8
Rio Vivi at the northwest corner of Utuado, and flows into The most severe damage in the town of Utuado was
Lago Dos Bocas about 1.9 km north of Utuado. caicd by Thie $00 Givite de irecibe, The nlusr backed wp DISTANCE UPSTREAM FROM MOUTH ALONG BASELINE, IN KILOMETERS
4 ke ” : g 2 floodwaters for about 0.7 km into its main tributary, FIGURE 7.--Water surface profile of Rio Grande de Arecibo during the September 16, 1975 flood.
The drainage area of Rio Vivi at its mouth is 43 km', Rfo Vivi, which flows through the town from east to west. o ; R T DR \ jen ks , i e e 0
and the drainage area of Rio Grande Qe Arecibo at the low- The Rio Vivi peak flow was of lesser magnitude than the Ko ) U ‘ N g = Z 22
er limit of the study area is 173 km". peak flow of Rio Grande de Arecibo and consequently
caused less damage. The photographs in figures 4 to 6
The magnitude of flaods in Utuado is not significant- show the maximum height of the September 16, 1975, flood =180 T : ; ; T
ly affected by diversion tunnels interconnecting the re- at selected sites in Utuado. Photographs are identified »
servoir system of Lagos Adjuntas, Pellejas, Vivi, Jordan, on the topographic map by a circular symbol with an Eg 145 +
and Caonillas with Lago Dos Bocas ( fig. 2). identifying letter and an arrow showing the direction in Suw R
: =
which the photograph was taken. SY 440 acces road E \
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APPROXIMATE WATER-SURFACE CONTOUR
—135— FOR 1975 FLOOD. CONTOUR INTERVAL
1 METER. DATUM 1S MEAN SEA LEVEL

o—RM 2 REFERENCE MARKS ESTABLISHED BY U.S.
GEOLOGICAL SURVEY, (REFER TO TABLE 2).

135.1 ELEVATION OF HIGH WATER MARKS OF
; SEPTEMBER 16,1975 FLOOD, IN METERS.

BOUNDARY OF FLOOD

STREAM DISTANCE FROM MOUTH, IN
KILOMETERS.

DISTANCE UPSTREAM FROM MOUTH ALONG BASE LINE,
IN KILOMETERS

FIGURE 8.--Water surface profile of Rio Vivi during the :
September 16, 1975 flood.

PHOTOGRAPHS SHOWING DEPTH OF WATER
AT DIFFERENT SITES IN THE AREA AS A
RESULT OF THE SEPTEMBER 16,1975 FLOOD.
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FIGURE 4.--Upstream side of Highway 111, facing bridge.

7 Dashed line shows the approximate flood height
FIGURE 2.--Rfo Grande de Arecibo, Rfo Vivi, and Rio Pellejas reached, September 16, 1975 (Photograph A).
drainage basins and study area.
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