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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 @ - i T T T T Table 2.—Locaéi0n m elevation of bridges in the flood area. vation can b? determined from contours shown on the flood 8 40.01 229& barriggg ;ﬂiﬁirﬁgtwe?gfaﬁiﬁg?;tg
: ! 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 ). map. Elevation o.f the ground' and of tl_le water surface at any Guinica. A brass disk stamped “U.S.
CORDILLERA CENTRA". 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. 220 & Stationing Low point can be estlmg.ted by mterpo.latmn betwe.en contours. Geological Survey,” set in concrete on
' Inflow from Lago Prieto Lajas Valley is divided into two drainage basins along a flooding. The record of floods in the study area is fragmentary and =5 2 7 Ma}l)ll 3101}%' Ease Location of bridge: | T9P Ofe deck | ([ OF More accurate elevations can be fJbtal'ned by leveling to nearby Eg(l:l; 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- E 2 R (kilometers) (meters) | (meters) reference marks, which are deseribed in table 3. 9 449 At bride o6 iy Toad, 16 1l
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 W i'::':; Rio Loo meters north\rest of Guénica. Abras§
Rio Loco basin._s* about 23 square miles and the eastern basin (part of the study of September 13, 1928. The second largest flood, which oe- highest during 1928-72, it has an indicated frequency of 45 <151 B Flood of September 13, 1928, N A 1.0 z&d H(;ghwa 116 3.0 2.0 disk stamped “U.S. Geological Survey,
: > ; 7 : 2 ; b o8 T o ———ry : Zhway ; . set in concrete on right upstream side
\( 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 = o B 1.1 New Highway 116 5.2 3.4 of bridge 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 £S g 23 gﬁtﬁ?aﬂ i 1§§ 132 _ - del Valle de Lajas. _ )
D A LR 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 n 7 E 71 Wew Mgl 118 205 187 Table 3.—Reference ner fis establzshecé by thit U.S. Geological 10 13.82 meﬂr"l‘;lse;; i gi{%g‘;ﬁ{eg&;‘eﬁlﬁ%
Western Lajas Valley Semid-Arid Southern Foot Hills “ "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 S F 9.4 New Highway 116 29.7 28.8 Survey in the Lajas Valley area. (See flood map.) Guénica. A brass disk stamped “U.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 2 G 12.0 Highway 2 39.7 38.9 Reference- | Elevation above o Geological Survey,” set in concrete on
.. Eastern Lajas Valley " i‘ 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 g8 7] mark | mean sea level Description right upstream side of culvert.
e e R A et ; ] 3 : g R : - : = number in metres 11 5.10 At culvert on dirt road, 0.9 kilometer
A vl e \9 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 - - north of intersection with Highway
(S SPUL PrICIPAL <o L kg de Lajas into Bahia de Boquerén and the eastern basin drains graphic map, are shown in figures 2 through 4. Figure 4 also o del Valle de Lajas 1 14.63 k“AoEnc;’,}:g t;gﬁtlgz.g;ing? E:-a;;lz' AS 116, at kilometer 9.1, A brass disk
) A £ through Canal Este de Drenaje del Valle de Lajas into Rio ; ; : ; shows the maximum elevation for the flood of August 3, 1963, Higee 7 = =4 = H 8.1 g.‘ghwaﬁ L 43 gg e —— Geological starmped tU-S' Ge‘}’}lg%wal S‘t"":e-"' .S;"t
B . . . . P Table 1.— Flood information at Highway 326 bridge on Canal : v 1.8 The b - I 8.8 irt roa 3.9 . & ! 3 . in concrete on right downstream side
Loco, which empties into Bahia de Guanica. Laguna de Hste:de Dremaizdel Vallede Laias.  (SeeHlood ma on Canal Este de Drenaje del Valle de Lajas. e base line is DISTANCE ALONG BASE LINE, IN KILOMETERS J 10.1 Dirt road 46 3.9 Survey,” set in concrete on down of culvert over Canal Este de Drenaje
_ Guénica and Cienega El Anegado were drained. and fig. }.) J ' ) P not the thalweg but follows a smoother path along the valley K 14.4 Dirt road 48 4.2 ?itr‘%am Slttll?toﬁ culvert headwall over del Valle de Lajas.
g ANALGESTA DE DRENAJE . AN, 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 L 15.0 Dirt road 5.0 4.6 0 ERRARE QUG
DEL VALLE DE LAJAS . s - . . ) M 15.8 Dirt road 6.2 6.0 2 10.70 At bridge on Highway 315 (old
18%— T il 18>  basin; even in the eastern basin flood data are few. Pgte d Wa:ter-s%r(;face e]evatmr;, ml in the profile indicate the difference in water-surface elevations 13,1928 N 162 Dirt road 6.7 6.1 Highway 116), kilometer 4.9, and 414
Rio Loco basin.—Rio Loco, the major stream in the study e TS AToTe mean sea e at the upstream sides of channel constrictions. The drop in € P 1;.2 Birt roag 7.6 14 ﬁ;;ﬂ’;;fﬁ;segﬁ‘{f?éeﬁ‘l?;igl sﬁr?,gfﬁ Acknowledgments.—Selection of the site for this project
| : 1 . 18.0 irt roa 8.5 8.3 : "o : Ys : F S 4 8
Southwestern Coz area, heads on the southern slope of the Cordillera Central ?ﬁg?mmr 13, }ggg g? Em EXPLANATION | g 18.5 New Highway 116 10.9 10.0 set in concrete on top of middle pier was made in collaboration with the Area de Prevencion de
and flows south to Bahia de Guéanica. The drainage area at Novembier: 1958 31 E el @ Flood of September 13, 1928 | S 18.6 0ld Highway 116 10.3 9.8 of bridge over Canal Este de Drenaje Inundaciones, Puerto Rico Departamento de Obras Publicas.
the mouth is about 21 square miles, not including the area December 1960 2.8 = ' a1 = & e Febd Ol AUl L .-k 260 QoL ¥ale e Ldas, ; Historical flood data were made available by many residents
. . J . Aungust 3 1963 34 = =] 5 T Approximate ground surface _ g 3 21.13 At bridge on nghway 116, kilo- ; . 2
drained by Canal Este de Drenaje del Valle de Lajas. In 1955 | : Y I W3- 5 (H) Refers to table 2 and flood map E_ 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 gaor- = = 7 =] b Bridge deck 2 September 13, 1928, and August 3, 1963, in eastern Lajas east of Guanica. A brass disk stamped Additional information. —Supporting data and computations
. .. . 3 w 2 & ® <25 o Low beam Jo iF er U.S. Geological Survey,” set in con- . . . . .
T T MAR CARIBE to Bahia de Guanica, and a tide gate was installed about 1.8 A 3 o z p = > 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
kilometers above the mouth. Flood discharge.—The peak discharge of Rio Loco for the 235~ 9 ; a 2 n =20+ L,"-;% T P a§§ = 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 £ & & =~ 3 ) 5% €~ = g3 & = ;Eg 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
L._:IStudy area Mayaguez for h d 1 s tL L D : h 1 - u—} 30 a = o =] z | = 151 E'_’T’ m = = - T gg ® 5 zE th d . t lati bet th t The flood meter 23.6 and 2.1 kilometers north- Pabli Sant Puerto Ri d the Divisié de Ri
B Gagin atation (dscontinieg © . .5 10KILOMETRES or hydroelectric power at Lago Loco Dam in the upper valley the flood map, was 1,750 cfs (cubic feet per second) at about : . 33 © = w 52 2% 3 58 88 8 23 on the map and interpolating between the contours. The floo east of Guénica. A brass disk stamped Gblicas, Santurce, Puerto Rico, and the Division de Riego,
¥ Tide gate e 5TV R Ponce and diversions through Canal Principal de Riego for distribu- 0400 hours. This location is below the confluence of Rio Loco = = Lx > i S0k £2 8 @ tg £ £8 ° | boundaries shown reflect channel conditions during the flood. “U.S. Geological Survey,” set in con- Puerto Rico Water Resources Authority, Yauco, Puerto Rico.
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- Bosi- 3 3 = . < 23 =5 & B8 B The inundation pattern of future floods may be affected by crete on hea(}wall of culvert over
I L L receives water by tunnel from Lago Antonio Luchetti in the charge of Rio Loco for the same flood at the U.S. Geological = 3 % E & 25 E < 8 I o t_g_ -1 T n changes in channel conditions, alterations of waterway open- 5 30.55 ‘"Lgtal'ﬁ.?f;‘g?;‘,? ﬂighway 116. kilometer
67°07'30" 67°00' 66°52'30" adjacent Rio Yauco basin. Survey gaging station (now discontinued) above the confluence, E 20 - E s 2 2 = E: ST : ings at highways, changes in runoff characteristics caused by ' 33.8, at Barrio Palomas qn::l 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 efs at about 0700 w g d ﬁ I § . 5 10 15 20 increased urbanization, and other cultural developments. Hggﬁesggw?ﬁgtsoégo‘;gnfgi Sﬁrggasﬁ Barnes, H. .H., and Bogart, D. (_}., 1961, Floods of Septemper
is devoted almost entirely to agriculture (mostly to the pro- hours. The discharge at the gaging station at 0400 hours §15_ oz BE | OERTANCE ALOND BASE HINE. D KILOMETERS Water-surface crfntou?s.TWaPer-sur.face contoux:s based set in concrete on left dm%lnstream siie 6, 1960, in eastern Puerto Rico: U.S. Geol. Survey Circ.
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 efs: this in- < >8 g2% ) _ on floodmark elevations are imaginary lines represel?tmg 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 Cinl s 2 3 P EXPLANATION | FIGPRF{: hil‘ﬂ_lﬂdl Oﬁ{; gf f“:;;i Ef;e f; zf""m;-ﬁ del ‘:‘;”?9%; Lajas dur- elevations of water surface. Generally they are at right angles 6 843 . ez%ériiradgﬁdongl[:ﬂgomgrfi%rtglgi 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 £3 3 £ é g Flood of September 13, 1928 e n RN to the direction of flow. Obstructions to' flow, elthe.r natural Cnhnies. A bross disk stamped *U.S, I.’uerto Rico: U.S. Geol. tzurvey H:ydrol. Imi. 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. § . aF E a *‘:if‘;:f":’:'t’:':fbg’;“:: dsf'f;::’;‘:_nap ) or manmade, and variations in valley width cause irregular- Geological Survey,” set in concrete on Haire, W. J., 1972, !“loods 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 Eihigg‘mstream 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- \“\ T | Low beam ; be different from that shown. of September 13,_1928, are shown on t13e map. _ 7 3767 At culvert on road to Barrio Magu- HA—456. )
on which individuals, organizations and governmental de Boqueron 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 % 5 10 Eighteen bridges are in the flood area. The water surface Depth of ,ﬂoodtng.—erth of flooding at any point can ‘be eyes, kilometer 1.1, and 5.65 kilometers —_— 1972, _Flood 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 the ground elevatlon. at the point ntorthezs‘f; ﬁfSGéléfﬁg!ai-cal%‘?:‘f:S ,glésel; Rico: Puerto Rico Water Resources Bull. 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 elevation indicated by the profile or by the ?nac’:_‘ggrew on.do wns%mam Stip g} ot Pico, Rafael, 195_0, The geogra-phlc regions of Puerto Rico:
water-surface contour line. The approximate ground ele- vert headwall over irrigation canal. Univ. Puerto Rico Press, Rio Piedras, P.R., 256 p.

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.)
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