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I CONTOUR INTERVAL 5 AND 10 METRES 1 X .
= Bridge locations (see table 2 and figures 2 and 4) =
DOTTED LINES REPRESENT 1-METRE CONTOURS
- DATUM IS MEAN SEA LEVEL VRM 2 Reference marks established by the U.S. Geological Survey.
DEPTH CURVES AND SOUNDINGS IN FEET—DATUM IS MEAN LOW WATER (See table 3)
SHORELINE SHOWN REPRESENTS THE APPROXIMATE LINE OF MEAN HIGH WATER \
P THE MEAN RANGE OF TIDE {S APPROXIMATELY 0.2 METRES
S U.S. Geological Surv [5S

| Area inundated by the floods of September 13,1928, and
| August 3,1963

I Area inundated by the flood of September 13, 1928, only

— —— Boundary of 1963 flood
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averages about 7 kilometers wide. The land-surface is gen- falls in the months from August to November. February and tude of a 50-year flood can be expected to occur in a 100-year 9 = - _ _ _ Table m.lhona%.cs 93% &S&%M of ?.&bmw in the flood area. vation can wm determined from contours shown on the flood 8 40.01 mm%w Wﬂmm% %mzmwmwﬂww %Mﬂmﬁwﬁm
_ erally flat with a maximum elevation of 25 meters above mean March are the driest months. Occasional tropical storms and period, on the average. Stated differently, a 50-year flood has E s (See flood map and figs. 2 and 4). map. Elevation of the ground and of the water surface at any Glition, o hiass ik stangied U8
CORDILLERA Omz._.m>f sea level in the central part of the valley. hurricanes can produce torrential rains, which usually cause 1 chance in 50 of being exceeded in any one year. =l £ | Stationing y point can be estimated by interpolation between contours. mmﬂoﬁoa mzzm.m.: mmﬂ in_concrete w@
i T Lajas Valley is divided into two drainage basins along a flooding. The record of floods in the study area is ?mmamuﬁmé and £ e muws%%o_ m_om,m” wmmm odsion oF biifie ewmp mmowmwuw Do More accurate m_m<§.85m can be wwﬁmﬂ.smm by leveling to nearby wwo %. upstream side of bridge over Rio
and Lago Guayo north-south line that roughly coincides with P.R. Highway Flood history.—Parts of the study area have been inundated not of sufficient length to determine a reliable flood-fre- m g slomeies) (meters) reference marks, which are described in table 3. . - At bridge on dirt_road, 6.15 kilo-
116 (flood map). The western basin has a drainage area of extensively at least four times since the greatest known flood quency relation. However, because the 1928 flood was the & .mm Rio Loco %m_mma :owﬁw%mmam o% Q_anw_.m» brass
about 23 square miles and the eastern basin (part of the study of September 13, 1928. ,E:.w mmooum. largest flood, %Eor oc- highest during 1928-72, it has an F&amﬁmm mnmacmua% of 45 ma B mm >1_wmn.MMMJMHHW“M»NN? A 1.0 0ld Highway 116 3.0 210 m% mwﬂw%mw.ms Ly .H.m%mﬂommumﬂm MMM%&
area) has a drainage area of about 57 square miles. Before curred on August 3, 1963, is the highest known since 1955 years, and the 1963 flood, the second highest during the 5 59 ARG B 1.1 New Highway 116 52 3.4 of E.Emm over Canal Este de Drenaje
1955 all flow from the western basin emptied into Laguna when the irrigation and drainage system was completed. same period, has an indicated frequency of about 22 years. g £3 m wm wwmd m@m . Hmw me s i del Valle de Lajas. _ .
. , Cartagena and all flow from the eastern basin emptied into High-water marks for several floods were recovered at the Flood profiles.—Flood profiles were developed on the basis =L ] 7 E ; igaway : ) Table 3.— Reference marks established by the U.S. Geological 10 13.82 At culvert on Highway 116, kilo-
: ’ Lago Antonio Luchetti g . . . . X s ) = 7.1 New Highway 116 20.5 18.7 Survey in the N\Q%Q\m a\Q\NN&Q areaq \ See .\NQO& map \ meter 14.0, and 7.45 kilometers west of
Western Lajas Valley SernidsArid Senthen FostHills /"~ \Power plant No. 1 Laguna de Guanica and Ciénega El Anegado. In 1955 an ex- bridge over Canal Este de Drenaje del Valle de Lajas on High- of elevations of floodmarks. The maximum water-surface 3 Q F 94 New Highway 116 29.7 28.8 Y : ! Guaénica. A brass disk stamped “U.S.
S tensive irrigation and drainage system was put into operation way 326 at kilometer 8.1 on the base line of the flood map. elevations for the flood of September 13, 1928, on Quebrada e G 12.0 Highway 2 39.7 38.9 Reference- | Elevation above Geological Survey,” set in concrete on
: ; s - . E : . i right upstream side of culvert
.. Eastern Lajas Valley G by the Puerto Rico Water Resources Authority. The western The date of the flood and corresponding water-surface ele- Mamey, Rio Loco, and Canal de Este de Drenaje del Valle 8 °r N mark mean sea level Description ” - m.ﬁ oﬁwwoﬁwﬂwmzﬂwm %&.%w:.osmem«
\rl = b \)/w Laga [0 plang Ne-2 basin now drains through Canal Oeste de Drenaje del Valle vation for these marks are given in table 1. de Lajas, referred to the arbitrary base lines on the topo- < Canal Este de Drenaje number in metres : : north of intersection with Highway
PRINCIPAL “€s0 Loco de Lajas into Bahia de Boquerén and the eastern basin drains graphic map, are shown in figures 2 through 4. Figure 4 also g M _ : amw w&:@ wm%ea 43 3.7 ! i ﬁ%%%%m www"ﬁm%umw waMw “ hmm it 3% wmﬁmws _@ " _>m3mmm St
through Canal Este de Drenaje del Valle de Lajas into Rio ) . , . shows the maximum elevation for the flood of August 3, 1963, S0 L T T 50 H 8.1 U.ﬁ smm 35 5% brass disk stamped “U.S. Geological stamped “U.S. u.mw_om_om M?m? .mmﬂ
4 i . R Table 1.— Flood information at Highway 326 bridge on Canal : : S I 8.8 irt roa - in concrete on right downstream side
Loco, which empties into Bahia de Guanica. Laguna de ateit. @mmm &M D emais e&@ «\.&ww e h@a o «.m.%m e on Canal Este de Drenaje del Valle de Lajas. The base line is DISTANCE ALONG BASE LINE, IN KILOMETERS ] 101 Dirt road 46 39 Survey,” set in concrete on down- of culvert over Canal Este de Drenaje
Guaénica and Cienega El Anegado were drained. and fig. \m J e p not the thalweg but follows a smoother path along the valley K 14.4 Dirt road 48 4.2 mw%wwz wmmwm culvert headwall over del Valle de Lajas.
pon® CANALCESTA DE DRENAJE . No information could be found on floods in the western — and conforms to the general direction of flow. Abrupt changes FIGURE 3.—Profile of Quebrada Mamey during the flood of September H& wwm WWM %wm mm mm 2 10.70 At mammm on Highway 315 (old
18° 7. S 1g°  basin; even in the eastern basin flood data are few. z mum% d HMMWMM -wmwwﬂowswmﬂwwmﬁwﬁ in the profile indicate the difference in water-surface elevations 13,1928 N 16.2 Dot rood 6.7 6.1 Wm_mwsg 116), w_w_ow..mﬂmw 4.9, Msm 414
’ , J ; ) y i icti i ; i : ; ilometers sout jas. ) . . .
Rio Loco basin.—Rio Loco, the major stream in the study e = at the upstream sides of channel constrictions. The drop in ms m Hw W“M wmwm mm mm mwmm.mﬁwac&wﬁ.m.ﬁ mc_wumww._ mszmw% Acknowledgments.—Selection of the site for this project
Southwestern Coas area, heads on the southern slope of the Cordillera Central h:ﬂm ' 1956 27 G _ EXPLANATION | R 185 New Highway 116 10.9 10.0 set in concrete on top of middle pier was made in collaboration with the Area de Prevencién de
and flows south to Bahia de Guanica. The drainage area at November 1956 3.1 & wwm; . Flood of September 13, 1928 | S 18.6 Old Highway 116 10.3 9.8 mw_vﬂmmm MMmm»mw%m_ Este de Drenaje Inundaciones, Puerto Rico Departamento de Obras Publicas.
the mouth is about 21 square miles, not including the area December 1960 28 - g i 3 RSl i s 3 21.13 At bridge on Highway 116, kilo- Historical flood data were made available by many residents
drained by Canal Este de Drenaje del Valle de Lajas. In 1955 S e ¥ , o Fighway 2 60k @ao- § VAE Retese o table 2 and flood map g Inundated areas.—The areas inundated by the floods of meter 25.1 and 3.5 kilometers north- in the area and by the Puerto Rico Water Resources Authority.
the Rio Loco was dredged from its confluence with the canal Note: Irrigation and drainage system completed in 1955 g = 2 i & | - 3 Eridge deck 9e September 13, 1928, and August 3, 1963, in eastern Lajas east of Guanica. A brass disk stamped Additional information. —Supporting data and computations
: b : : i g 3 g 25+ g Low beam S . Rio L i brad U.S. Geological Survey,” set in con- : : : - :
MAR CARIBE to Bahia de Guénica, and a tide gate was installed about 1.8 g 3 P £ by B a7 Valley are shown on the flood map; Rio Loco and Quebrada crete on left upstream side of bridge relative to this report are in the files of the U.S. Geological
A kilometers above the mouth. Flood discharge.—The peak discharge of Rio Loco for the Mwml 2 o g z 7 z20F 5% & == olGE% Mamey overflowed their banks only in 1928. The flood over Rio Loco. . Survey, San Juan, Puerto Rico, and at the Area de Preven-
—**— Drainage boundary SAN JUAN Flow in the lower Rio Loco is partly regulated by releases flood of August 3, 1963, at kilometer 2.3 on the base line of = 8 2 g a 3 g 82 8- = €3 28 = 5:§ boundaries were delineated by plotting flood-profile elevations 4 11.94 At bridge on Highway 116, kilo- cion de Inundaciones, Puerto Rico Departamento de Obras
[ 1 Study area M : : ’ ¢ o o = ez Z = Og 5SS 2 o w BY T 8¢ : 8 meter 23.6 and 2.1 kilometers north- . g s -
© Ommmw station (discontinued) o 5 . 10KILOMETRES S sucs for hydroelectric power at Lago Loco Dam in the upper valley the flood map, was 1,750 cfs (cubic feet per second) at about R 33 92 7 w® %o 23 3T §8 88 ¢ Sz on the map and interpolating between the contours. The flood east of Guanica. A brass disk stamped Publicas, Santurce, Puerto Rico, and the Divisién de Riego,
v Tide mw$ o 3 " &wmues Bonee and diversions through Canal Principal de Riego for distribu- 0400 hours. This location is below the confluence of Rio Loco = g &8 i w L 22 £E ¢ £t £f £81° _ boundaries shown reflect channel conditions during the flood. “U.S. Geological Survey,” set in con- Puerto Rico Water Resources Authority, Yauco, Puerto Rico.
#ix  Area drained in 1955 tion to Valle de Lajas Irrigation System. Lago Loco also with Canal Este de Drenaje del Valle de Lajas. The peak dis- Go5- 3 § 3 iz - = 23 £E & 88 S8 The inundation pattern of future floods may be affected by mw.@g T :amﬂem: of culvert over
| _ receives water by tunnel from Lago Antonio Luchetti in the charge of Rio Loco for the same flood at the U.S. Geological z : o 23 55 [ BT i ] changes in channel conditions, alterations of waterway open- 5 30.55 ' «%mw%%mo%%w wmm&sﬁ 116, kilometer
67°07'30" 67°00’ 66f52130" adjacent Rio Yauco basin. Survey gaging station (now discontinued) above the confluence, Sy 2 5y 2 " - g . _ ings at highways, changes in runoff characteristics caused by . 33.8, at Barrio Palomas and 5.7 kilo- SELECTED REFERENCES
Land Use.—The land in the Rio Loco and the Lajas valleys at kilometer 4.1 on the flood map, was 930 cfs at about 0700 m wm d % I w % 5 10 15 20 increased urbanization, and other cultural developments. %mws.% zozwmmmﬂmommﬂwwzmmw_. m>«memm Barnes, H. H., and Bogart, D. G., 1961, Floods of September
is devoted almost entirely to agriculture (mostly to the pro- hours. The discharge at the gaging station at 0400 hours wﬁl o= g m A RIS SLRIESRASE RS MO M ENERS Water-surface oeigﬁm.lﬁmnmu-mcu%mom aonnozu.m based m% mw oﬂﬂ%ﬂe@ oh _.omm m%,wzmqmws mwwm 6, 1960, in eastern Puerto Rico: U.S. Geol. Survey Cire.
FLOODS IN EASTERN LAJAS VALLEY AND THE or work in the area and from field investigations by the U.S. duction of sugarcane). Irrigation water in the lower Rio Loco (time of maximum canal inflow) was only 288 cfs: this in- = 38 gl w ) ) . on floodmark elevations are imaginary lines representing equal of bridge over Rio Loco. ) 451, 13 p.
LOWER RIO LOCO BASIN, SOUTHWESTERN Geological Survey and the Puerto Rico Water Resources valley is principally from wells. In the Lajas Valley only land dicates that the storm moved across the island from west to m5| 2o % 3 S b EXPLANATION | Eowwm \M.\INNUM%W mx mms% @Mm N&% w%éﬁﬁ del Ww:wmﬁw Lajas dur- elevations of water surface. Generally they are at right angles 6 843 2 mwwuwu%mm%?ﬁmvﬁww awww.ﬁ.%wm Fields, F. K., 1971, Floods in the Gayanilla-Yauco area,
PUERTO RICO Authority. All elevations given are in meters above mean north of the principal east-west drainage canals is irrigated east. Lago Loco, which is maintained as full as possible for g £% m £ m 4 Flood of September 13, 1928 o e to the direction of flow. Obstructions to flow, m_nrm.n natural Guénica. A brass disk stamped “U.S. Puerto Rico: U.S. Geol. Survey Hydrol. Inv. Atlas HA—414.
This report provides factual and interpretive information sea level. by water imported from Lago Loco by canal. That part of water supply, caused little or no attenuation of the peak. m . s i a me,.,mwmﬂwwﬁﬂw Wwﬁunmnmm%ws M or manmade, and variations in valley width cause irregular- Geological Survey,” set in concrete on Haire, W. J., 1972, Floods in the Rio Guanajibo valley, south-
pertaining to floods in eastern Lajas Valley and the lower Lajas Valley.—Lajas Valley is located in the southwestern the valley south of the east-west drainage canals is used for Flood frequency.—The date of occurrence of a flood of a I Bridge deck water surface through constrictions during future floods may ities in the contours. The water-surface contours for the flood mmvrwmwosgﬂgms side of bridge over western Puerto Rico: U.S. Geol. Survey Hydrol. Inv. Atlas
Rio Loco basin. This information provides a technical basis part of Puerto Rico (fig. 1) and extends eastward from Bahia grazing and its sparse grass, brush, and cacti provide a stark given magnitude cannot be predicted, but the probable num- ////fm////// i soibec _ be different from that shown. of September Hw‘.Smw. are shown on a._o map. . 7 3767 At eulvert on road to Batric Magu- HA —456. .
on which individuals, organizations and governmental de Boquerdn to the Rio Loco basin. On the north it is bounded contrast to the northern part of the valley. ber of such floods during a long period of time can be estimated oo 5 10 Eighteen bridges are in the flood area. The water surface Depth of \?o%é.lb.mvg of flooding at any point can .wm eyes, kilometer 1.1, and 5.65 kilometers - 1972, .Eoom of October 5-10, 1970, in Puerto
agencies can make decisions leading to development on the by the Semi-Arid Southern Foot Hills; on the south it is sepa- Rainfall. —Southwestern Puerto Rico is the driest part of with reasonable accuracy. The frequency of occurrence is DISTANCE ALONG BASE LINE, IN KILOMETERS during the 1928 flood was above low beam on 12 of these determined by subtracting S.m ground m_m<mﬂo=. at the point Mewﬁwwmmm mmmom%ﬁ"mmom%w _w%wmw mwwm Rico: Puerto Rico Water wmmoﬁam.m w::.. 12, 38 p. .
flood plains compatible with the degree of flood risk. rated from Mar Caribe by the Southwestern Coastal Hilly the island. Average annual rainfall is about 31 inches, most the average interval of time within which a given flood will be bridges and 10 of the 12 bridges were inundated. (See table 2 from the flood m_m<mso=. indicated by the .E,o».:m or by the o oo%@mﬂm o.:.moﬁsmm.«mwa side of cul. Pico, .wmmmmr me.o. The Mmomum.ugo regions of Puerto Rico:
The report is based on data collected from people who live Belt (Pico, 1950). The valley is about 30 kilometers long and of which falls in brief showers. About half the annual rain exceeded once. For example, two floods of at least the magni- FIGURE 2.—Profile of Rio Loco during the flood of September 13, 1928 and figs. 2 and 4.) water-surface contour line. The approximate ground ele- vert headwall over irrigation canal. Univ. Puerto Rico Press, Rio Piedras, P.R., 256 p.
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