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FLO OD OF SEP TEMBER 1 6, 1 975 IN THE 20 : : Table 3.--Reference marks established by the U.S. Geological Survey
! ! in the Guayanilla study area.
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GUAYANILLA VALLEY, PUERTO RICO 3 _
& Reference Elevation Description of location
8 % mark number (MSL), in
B U §’ (see map) meters
2 <
y 5 RM-1 27.20 Chiseled square painted red, on top of downstream side
= of handrail about 2.3 Km northwest of Guayanilla town
@
Karl G. Johnson 3 3 & gt
0 oL T 2 | RM-2 21.20 Standard tablet embedded in concrete on left downstream
E e l B abutment on old Highway 2 bridge over Rio Guayanilla.
I g g Second bridge in downstream order.
o
= S RM-3 11.66 Chiseled square painted red on twin manhole foundation
z © on left upstream side of old Highway 2 bridge over the
o l = Rio Guayanilla. Third bridge in downstream order.
u>J % RM-4 9.96 Chiseled square painted orange on sidewalk by water-
o § meter box on left side of entrance to Guayanilla cemetery.
u<J f:i RM-5 6.72 Chiseled square painted orange on concrete base of sugar-
DEPARTMENT OF THE INTERIOR ‘7"1‘5 67 °l°" “:‘5' “’;3"' “’;‘5’ “5‘;‘”' 55‘:45' 2 20 L <2 i cane weighing scale at entrance gate to Central Rufina.
i OCEANO ATLANTICO - [— FIGURE 8. - Flood height (noted by arrow) at Casa Yarma FIGURE 10. - Flood height (noted by arrow) in front of Texaco garage < I
UNITED STATES GEOLOGICAL SURVEY o locking toward old Highway 2 bridge (photograph F). A. Figueroa Torres, Inc. at sector Los Sitios, Guayanilla = 2
(photograph H). % o
@
oo m % WATER-SURFACE CONTOURS
18°15' |- ,_y: < ‘ 2a | 18°15° B ) é
5 ) T i Water-surface contours are based on the elevations of high-water marks recov-
= o @ ered after the September 16, 1975 flood. These contours represent equal elevations
< 3 = of the water surface and are normal to the direction of flow. Some irregularities in
u 3 © the shape of the high-water contours occur due to obstructions to the flow, such as
B g 15 o = £ 2 . : : ; > :
e i R S L — & D . L Ly w19 & 5 g sugarcane, highway embankments, and housing areas in the valley. The approxi-
CEERRT PR : WAl R (ST @ mate depth of flooding at any point in the inundated area can be estimated by
: FLOOD HISTORY 3 subtracting the ground elevation contour from the water-surface elevation contour.
Bs GAGIEE g g 208 (MG § Intermediate estimates of depth can be obtained by interpolation.
7o L—L ! - I . . = Historical records and interviews with residents in the study area indicated that
- o ts = e e &% the valley has experienced severe flooding at least nine times since 1899. The 1899
flood was the highest for which flood elevations could be delineated. Since 1899 AN a
major floods occurred in 1928, 1932, 1954, 1958, 1974, 1975, 1976 and 1979. m_\fﬁ\@w\ LI
= N ‘7 N7 INUNDATED AREA
A stage-discharge relation was developed at station 50124500 (fig. 11). The Iz ! , l , , \ M”&JK ( Nl
relation was derived from peal.(-stage records at sm} SOIZ@OO, hl'stoncal flood data, 0 200 400 600 800 1000 1200 The area inund_ated by the Septerr.xber 16, 1975 flood has been delineated ona
23?2 :g&ent crlecl:nc.lsd'flt the site. The location (ﬁ gag_ln% statlclnzls %gum and DISCHARGE, IN CUBIC METERS PER SECOND FIGURE 12. - Location of gaging stations 50124000 and 50124500 topographic map with a 10-m contour interval, scale 1:20,000. The flood boundaries
p S fp M ee. TassItement Silc wie show 10 Hesec 12, The diicienee and indirect measurement site. were delineated using the high-water marks and field inspection of the flooded area

INTRODUCTION The flood of September 16, 1975 was the fourth highest of record since 1899.

This report provides hydrologic and hydraulic information related to the flood
of September 16, 1975, in the Guayanilla Valley. The information presented is a
compilation of data recovered by the U.S. Geological Survey, and information
provided by the residents in the study area.

The U.S. Geological Survey recovered high-water marks in the flood plain and
made an indirect measurement at the new Highway 2 bridge shortly after the flood.
The peak discharge was 630 m3/s.

Photographs of selected sites in the Guayanilla area during the September

The Guayanilla Valley (fig. 1) lies on the southwestern coastal plain of Puerto

16,1975 flood are shown in figures 3-10 and figures 15-17. The photograph locations

FIGURE 9.
looking toward old Highway 2 bridge (photograph G).

- Flood height (noted by arrow) at barber shop La Moderna

in drainage area between the indirect measurement site and the gaging stations is
insignificant and no correction was applied to the measurement in this analysis.

66°47'30"

FIGURE 11. - Stage-discharge relation of gaging station 50124500 at Guayanilla, P.R.

FLOOD FREQUENCY

Historical records were used to define a flow-magnitude frequency relation for
Rio Guayanilla at gaging station 50124500. Peak-flow data for this relation were
recovered from gaging stations 50124000 and 50124500 which were operated for a
total span of 18 years .

Water Resources Council Bulletin 17A (appendix 8, 1977) recommends that the

immediately after the inundation. Where shallow depths occurred, the flood bound-
aries were not delineated on the topographic maps. The pattern of inundation of
future floods, even of the same magnitude, will be affected by new highways and
bridges, new buildings, landfills, or by relocation or excavation of the stream chan-
nel. The photographs in figures 15-17 show channel improvements upstream and
downstream of old Highway 2 bridge after the September 16, 1975 flood, which will
cause changes in the flood pattern of future inundations.

. 5 . & . T o ; Vs P58 . » o & 5 8
Rico about 15.3 km west of the city of Ponce. The town of Guayanilla is located in are identified on the flood map by a circular symbol with an identifying letter and an \:\\\\\)\PW . /ﬂ ;ﬂ}\v\ frequency relation at a gage site be. determined by a welghtu}g of the dlsgharge for a
the-upper part of the flood plain of the R_io‘ Gu_ayamlla. The chmat'e on the coastal arrow showing the direction in which the respective photograph was taken. A rod SN Ot zC select.ed frequency using _the station data and .data obtalr}ed by reglonal. flood
plgun is semiarid with a mean annual precipitation of 1,140 mm, while in the moun- marked in feet and a black arrow is used to point out the depth of floodwaters on A @ =3 :/,; magnitude-frequency relation. This was done using the relation developed with the
tainous area of the southern slopes of the Cordillera Central the mean annual is some photographs. : X i ’ NV ‘ cof = als 18 years of station data and with results of a regional study accomplished by L6pez
2,030 mm. The average daily temperature ranges from 27°C in the winter to 29°C in and oghers, 1979. Th; resulting frequel}cy curve is §hown in figure 13. The recur-
the summer. rence intervals shown in table 1 were derived from this figure.
Most of the valley is dedicated to agriculture with sugarcane the main crop.
Beginning in the early sixties some heavy and light industry moved into the lower
part of the valley starting a trend toward changing the economy to industrial. This o 2000 7 T — T T T T e
trend has created the need to utilize the flood plain to meet the continuous growth of s, 8
the Guayanilla urban area. SormEels FET e i
This report provides valuable information for planners and designers in making it < @ 1000 — ]
decisions regarding development of the flood plain in the Guayanilla Valley. 244 - In i i
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Data are generally referred to in SI (International System) units. The SI units rey T i N
may be converted to inch-pound units by multiplying the units given by the factors s _‘ S 500 -
shown. A: 7/ W O 400 .
18°02'30" |7 { 18°02'30" 3
O 300 s
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Nl By L ;ulo: 20— B FIGURE 15. - From old Highway 2 bridge (D) looking upstream
= (photograph I).
Length 8
5 100 1 1 1 | 1 1 1 I | Il | J 1 1 1 1
meter (m) 3.2808 foot (ft) 2 3 4 5 10 20 30 40 50 100
millimeter (mm) 0.03937 inch (in) RECURRENCE INTERVAL, IN YEARS
kilometer (km) 0.6214 mile (mi) FIGURE 13. - Discharge frequency relation for station 50124500,
FIGURE 3. - Flood height (noted by arrow) at entrance Rio Guayanilla at Guayanilla, P.R.
o of Guayanilla cemetery (photograph A).
square kilometer (kmz) 0.3861 square mile (miz)
Discharge Table 1.--Floods on the Rio Guayanilla at gaging station 50124500
f:lgl/cs;n RIS e o ??tl;}c)foot pEsietog Elevation above Peak discharge, Recurrence interval,
. Date mean sea level, cubic meters years
Temperature meters per second
degree Celsius (C°) 1.8C° + 32 degree Fahrenheit (°F) August 8, 1899 2.0 1100 100
September 13, 1928 20.9 650 30
May 7, 1932 21.3 790 46
: . B . May 6, 1958 19.4 330 8 n . . ——
The Rio Guayanilla basin is located on the southwestern slopes of the Cordillera FIGURE 16. - Looking from right bank toward left bank in the vicinity of
Central (ﬁgure 1). The Rio anyanilla flows in a s(?utherly di{ectio-n from the November 2, 1974 18.7 190 4 old Highway 2 bridge (D) (photograph J).
rugged hills through steep slopes into a fan-shaped alluvial valley with milder slopes,
and empties into Bahia de Guayanilla on the Caribbean Sea. The basin has a drain- September 16, 1975 20.8 630 28
age area of 47.9 km? at the U.S. Geological Survey gaging station 50124000
(discontinued); and 53.9 km? at gaging station 50124500. The total drainage area of October 8, 1976 18.4 150 3
L August 31, 1979 20.0 450 14
FIGURE 4. - Flood height (noted by arrow) at pumphouse
beside Guayanilla cemetery (photograph B). FLOOD PROFILES
The profile shown in figure 14 was developed from high-water marks recovered
by the U.S. Geological Survey after the flood water receded and it represents the
water-surface elevation above mean sea level for the September 16, 1975 flood. It is
referenced to the arbitrary baseline shown on the flood map. The baseline, and
therefore the profile, is not confined to the configuration of the channel but follows

a smoother path along the flood plain in the general direction of the floodflow.
There are seven bridges over Rio Guayanilla in the study area (table 2). Two of the
bridges were destroyed by the flood.

Playa
de Guayanilla

Pta Pepillo
Table 2.--Elevation of bridges over the Rio Guayanilla in the study area
— — Stationing Elevation in mietess (MSL) FIGURE 17. - In the vicinity of old Highway 2 bridge (D)
Map along Location of bridge looking downstream (photograph K).
symbol  baseline, in
kilometers Top deck Low beam
A 0.98 Old railroad bridge on 4.6 3.7
EXPLANATION 4 o road to Central
B s o {m of Septémber 16, 4975 ) Rufina COOPERATION AND ACKNOWLEDGMENTS
’ rainage basin boun R ll"ll the Yaucé‘\\fdfoy; GUA YANILLA v 4 » . .
WA R = O 'Puerto Rico joins here. . B 1.50 Abandoned railroad bridge 6.2 5.6 This report was prepared under a cooperative agreement between the Puerto
: 0 1 2 3 4 5 & Kiometon sotzusoo U-S: Geological Survey - . Y . 3 Rico Department of Natural Resources, the U.S. Army Corps of Engineers, and the
et —leteyie—y & aging station % < 5 . ? ’
== gaging stati C 2.30 Old Highway 2 bridge 9.2 8.2 U.S. Geological Survey.
D 2.85 Old Highway 2 bridge 12.8 12.1
FIGURE 1. - Location of study area and the Rio Guayanilla drainage basin. E 4.18 Old Highway 2 bridge 21.2 20.3 SREIECRIRCRErRREN
F 4.52 New Highway 2 bridge 25.5 24.3 Additional information related to this report can be obtained from the U.S.
Geological Survey, San Juan District Office, G.P.O. Box 4424, San Juan, Puerto
RE 5. - Flood height ted b t Central Rufina estroyed by the September 16, 1975 flood.
Rex - ciaht (ofed by atran) ot Ce The bridge over the auxiliary channel located on the coastline
on abandoned house (photograph C). _ about 450 m east of mouth of Rio Guayanilla was destroyed
S== by the September 16, 1875 flood and is shown on the flood map. SELECTED REFERENCES
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shown in figure 2. magnitude and frequency: U.S. Geological Survey Water Resources Investiga-
tions 78-141, 66 p.
United States Water Resources Council, 1977, Guidelines for determining flood-
flow frequency: Bulletin no. 17A of the Hydrology Committee, 163 p.
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FLOOD OF SEPTEMBER 16, 1975 IN THE GUAYANILLA VALLEY, PUERTO RICO
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FIGURE 6. - Flood height (noted by arrow) in front of Central Rufina
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precipitation in inches 0 10 20 30 40 Kilometers
A 50092000 USGS Gaging station and number f EXPLANATION L ul - - -
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o3 NWS Precipitation station — Listed 0 10 20 Miles 2 Old Highway 2 bridgs E
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PRECIPITATION, OF SEPTEMBER < _
el & D Boundary of the 1975 flood XU
NUMBER 15-17, 1975 IN INCHES APPROXIMATE MEAN g
ON LOCATION SEPT SEPT SEPT Sl S
TOTAL DECLINATION, 1966 s
MAP 15 16 17 Water-surface contour for the 1975 flood, in meters. t; wl Ol i ey 2 e |
1  ADJUNTAS SUBSTATION 015 1199 4.87 17.01 - Chaiins el || Puister 5
2 CARITE PLANT NO. 1 0.05 10.05 6.85 16.95 Wi ey Old Highway 2 bridge C I
(o]
3 CERRO MARAVILLA 046  16.00 2.37 18.83 i e R e e Sk T osaee U ok |
4 CORRAL VIEJO 0.10 . 8.26 15.94 L o e
5 ENSENADA 0.05 Z :? 10.30 15.76 1' L : : Zl E =t E s O } ML E 8- Flood of 16, 1975 =
6 HUMACAO 0' 40 ' '22 ) B Bridge locations, refers to table 2 and profile 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET : Abandoned rairosd brdge B Far- i
M A 8.02 5. 13.64 === i — — ] sl ) y cidcs locationfontie .
7 LAJAS SUBSTATION 0.29 310 1226 15.65 1 5 0 1 KILOMETER R, - I oo
g MARICAO 2 SSW 2' 1 ) 14'1 5 22'47 —_—— Base line and distance from mouth of river, in kilometers — . 1 e Lowibean b
. - ;"‘;(5) ) it CONTOUR INTERVAL 10 METERS
! . , i . . . RM 4 X : DASHED LINES REPRESENT 5-METER CONTOURS 7
10 SABANA GRANDE 2 ENE 1.20 14.00 1 1'50 26.70 FIGURE 7. - Flood llelght (noted by ‘HOW) m fmnt of Guﬂyﬂnl“ﬂ o Reference mal'ks established by the U.S. Geologlcal Survey refer to table 3 DOTTED LINES REPRESENT 1-METER CONTOURS | : | ' | J ‘ L | | \ ’ : ; : : | : i . | :
Driving School (photograph E). DATUM IS MEAN SEA LEVEL % o2 o04 06 08 10 12 14 16 18 20 22 24 26 28 30 82 34 36 98 40 42 44 46 48 50 52

DEPTH CURVES AND SOUNDINGS IN FEET—DATUM IS MEAN LOW WATER
SHORELINE SHOWN REPRESENTS THE APPROXIMATE LINE OF MEAN HIGH WATER
THE MEAN RANGE OF TIDE IS APPROXIMATELY O 2 METERS

FIGURE 2. - Map of Puerto Rico showing isohyets for September 15-17, 1975 DISTANGCE ALONG BASE LINE FROM MOUTH, IN KILOMETERS
locations of selected precipitation and stream-gaging stations, and ®

table showing the precipitation for the selected stations.

Photographs showing depth of water at different sites in the valley as a result

of the September 16, 1975 flood FIGURE 14. - Profile of Rio Guayanilla during the September 16, 1975 flood.
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