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; FLOODS IN THE RIO GUANAIJIBO VALLEY, The major tributaries of Rio Guanajibo also have their The rugged Cordillera Central in western Puerto Rico is very Table 1.—Date of flood and corresponding water-surface elevation at Table 3.—Reference marks established by the U.S. Geological Survey in the Guanajibo valley from the mouth of Rio Guanajibo to Terraza La 3 5
SOUTHWESTERN PUERTO RICO source in the mountains and drain the area north of the river. similar hydrologically to the mountains in eastern Puerto profile station kilometer 19.3 (see figures 2 and 5). Barca on Highway 368, 2 kilometers southeast of Sabana Grande o 5
These tributaries are: the Rosario, Duey, Cain, Cupeyes, Rico. It is conceivable, therefore, that a similar storm over . . _ gv
This report provides factual and interpretive information Cruces, and Coco. The drainage area on the south side of the western Puerto Rico could produce stream discharges that Date of flood m‘::::'::;?: :nf::as::?;:l R:ie:l;ie;?k E:::zus:: ;t::;,e Describti * = =
Zo, that will aid administrators, planners, engineers, and other basin is relatively small and tributaries are few. Rio Viejo also would reach 100 percent Myers rating. This means that Pl | e scription 3 T
7~ * Anten; y interested persons concerned with future development in flows along the south side of the main-stem flood plain and for a drainage area of 36.8 square miles, the unit discharge Aug. 8,1899. . ......... 4.8 P P % <
: arcas subject to ﬂoodmg n th-e Rio Guapajlbo basin. More intercepts the runoff from the shorter mountain slopes on could be as much as 1,700 cfs per square mile, or a peak of Sept. 13,1928 ___..._.... 4.1 8 15.58 At culvert on Highway 102, kilometer 2.63 and 3.2 kilometers east of Cabo Rojo. A brass disk stamped § /
SpeCIﬁC?ll)lly, fthe fmforrlnatljuon %}ve?' heirle lfj 1lls?ful tol ttlilose that side of the basin. 63,000 cfs compared with the known peak discharge of Ang. 4,1948............ 413 U.S. Geological Survey set in concrete on north side of culvert headwall. ) /
responsible for Iormulating efiective iloodplain regulations The average valley slope of the northerly tribu streams 11,500 cfs. .23,1952............ 41.5 . . . . : s
that would minimize flood damage. is steep, angging fr)(I)m 8.03 s s chn 0.0;arn}; eter per zg: 23:61915925-4 ..... 414 10 23.04 At culvert on nghway 102, kl'lometer 4.1 and 4.7 @ometers east of Cabo Rojo. A brass disk stamped 2 1
This presentation is the result of a compilation of meter. The steep slope produces high velocities during Mar. 6.1958.. .. | 40.5 U-S. Geological Survey set in concrete on south side between two parapets of small culvert. @
hydrologic data pertaining to floods in the Guanajibo basin periods of flood runoff, which may destroy buildings, FLOOD FREQUENCY Dec. 3—4, 1960........... | 41.6 12 7.47 At culvert on Highway 114, kilometer 4.1 and 2.0 kilometers west of Hormigueros. A brass disk stamped - E 26 g
an 'dlst ?seth PﬁtI:lcépa y ulz)ﬁl ;nfp{matlop obtained l’tom pavements, embankments, and sugarcane and thus be more The date of occurrence of a flood of a given magnitude May 17-18, 1963......... 41.1 U.S. Geological Survey set in concrete on northwest corner of culvert. =
residents in the study arca. ¢lévations given are in meters damaging than inundation alone. The average valley slope of cannot be predicted, but the probable number of such floods July 30, 1963............] 41.2 . . . . . 2 Rio Rosario / -
above mean sea lev-el. ) Rio Guanajibo from Sabana Grande to the mouth, along the during a long period of time can be estimated with reasonable Nov. 27, 1968............. 39.6 13 893 i : gfshgg;valy 1.03’:11 NI (.)'3 Ml e sou'thwest o Hersiigergn. X b 4 § 24
The study area lies in the southwestern part of Puerto Rico base line is 0.03. This approximates the slope of the water accuracy. The frequency of occurrence is the average interval fanped LS Seciopl Suwyorgin osiycts Ousoniiees siis o3 subret). o /
and encompasses abopt 90 square mlles, of land area. The surface during the 1963 flood. The area inundated by that of time within which a given flood will be equaled or INUNDATED AREA 14 13.06 At bridge over Rio Rosario on Highway 119, kilometer 1.1 and 1.5 kilometers south of Hormigueros. A é z
lm/ver part gf the.basm, from San German to the mquth of flood is delineated on the topographic map. exceeded once. For example, two floods of at least the Th . dated by the flood of Julv 30. 1963. h brass disk stamped U.S. Geological Survey set in concrete on upstream left abutment. w TR <
Rio Guanajibo, is used largely for the production of magnitude of a 50-year flood can be expected to occur in a o AL IIRRGae 1 s aei GF Sy o , 188 & > /\Rioeaanaiibo
sugarcane and is subject to destructive floods. Parts of the 100-year period, on the average. Stated differently, a S0-year been delineated on the topogaphlc map. .Th.lS flood was 11 37.01 At small culvert on paved road, kilometer 6.65 and 3.5 kilometers east of Hormigueros. Paved road exits s 3
towns of Mayagiiez, Cabo Rojo, San Germdn, and Sabana flood has 1 chal’lce in 50 of beirig equaled or ex ceezie d in any selepted because of the quantity and quality of the data north from new Hi;hway 2 at kilometer 166.2. A brass disk stamped U.S. Geological Survey set in ‘é‘ 20 7 §
Grande are subject to frequent flooding.—see “Flood FLOOD HISTORY one year available. Becat;se tt}llle floods IOf lt'945’ 19312’ llggg . fimd dl (960 concrete on west side of culvert. a =
. » . : . were very near e same elevation as the ood (see
History. ) The flood of August 8, 1899, is the greatest known. The The rgcord of floods on Rio Guanajibo is fragmentary., table l)rythe 1936/3 flood as delineated is fairly representative 17 23.15 At sugarcane crane on dirt road 600 meters north of junction of Highway 114 (old Highway 2). Dirt road 5 i
RIO GUANAIJIBO BASIN second largest kr}own flood occurred on September 13, 192.8- ' Water-surface elevations obtained at the bridge on old of all fi’ve floods. Although the difference in water-surface exits Highway 114 at kilometer 11.82. A brass disk stamped U.S. Geological Survey set in concrete on E . _ 4 B EXPLARRTON
The Rio Guanajibo basin originates in the Cordillera Howeyer, elevat§ons of these floods cannot .be recovereq in Highway 119 near San Germin at base-line kilometer 19.3, elevation during ﬁooding may seem small, the difference in base of north leg of crane at Hacienda El Vado. i /
Central of western Puerto Rico. It heads about 6 miles sufficient quantity to deﬁpe flood boundanes.. The earliest however, were used to determine a stage-frequency relation fhe corresponding discharae could be late ’ 23 . . . . . - . [ Top.at deck
R northeast of Sabana Grande at an elevation of about and largest flood for which adequate elevation data are (fig. 2 and table 1). The 1963 flood as delineated on the The ﬂo%d boﬁnda sghown o thegn.la was developed 18 o7 At sl cu“.'ert an Highway: 114 (01(.1 Highway 2); l.“lometer 12.75 and. 4'.0 kilom#iters wst, of San Germin: =
CENTRAL 2% 800 meters. The flow is in a southerly direction to the town available occurred on Sept_embe{ 23, 1952. Significant floods topographic map would have an average frequency of feom histotical data alr.lyd seflects the channell) and floo d-pf;in A brass disk stamped U.S. Geological Survey set in concrete on north side of headwall. § / Low beam
of Sabana .Grande and then westward aI}d northwestward have occurred at least' six times BenES 1952. ) occurrence of once in 7 years. conditions that existed at that time. No attempt has been 16 28.74 At culvert on Highway 102, kilometer 6.17, 100 meters west of junction of Highway 317 and 4 kilometers 14 ® -
about 30 kilometers to the outlet into Bahia de Mayagiiez on FlOO(_iS that have inundated SIZable. areas since 192§ and made to appraise natural and man-made changes since 1963 west of San Germén. A brass disk stamped U.S. Geological Survey set in concrete on northwest corner of N /
Pasaje de Mona, as shown in figure 1. The total drainage area for which some water-surface elevation data are available : . . headwall.
: is 127 square miles occurred in 1943, 1945, 1952, 1954, 1958, 1960, 1963, L 43 nor possible future changes. The inundation pattern of future
- a : 1967, and 1968. but records are too fragmentary to g L floods may be affected by new highways and bridges, by new 15 3282 | At culvert on Highway 102, kilometer 7.8 and 2.5 kilometers west of San Germ#n. A brass disk stamped .
: p e —— . e — determine accurate water-surface profiles for any flood - " ] ttzlllll'ldmgsc’l by r elotgatu}lg 03 e)ltc'avatmg stream channels, or by U.S. Geological Survey set in concrete on top of north parapet of culvert.
Punta Guanaiji . i illing and excavating flood plains.
18° LB g ; 2IGU [ X 18° ;’i‘:ﬁptt th: ﬂo‘:)(:dOf E.'l'llgr);zg;lsl 93?-51‘11:11:::3‘1 ggg;l l;(:?veezg'l 2 - 1 & P 21 31.15 At bridge over Rio Guanajibo on Highway 347, kilometer 3.9 and 3.4 kilometers west of San Germ4n. A 10 . ~ - v 13 ¥ 15
. /s - ' es o rec A A s | . . . . .
10 E e wed to-defiie s dtigo-RequEnoy lation, EE . ger WATERSUREACE CONTOURS brass disk stamped U.S. Geological Survey set in concrete on upstream left corner of bridge sidewalk. ESTANGE [IPETRERN FRON MOLUTH, BN ML aMETERE
—a ws Flood of July 30, 1963 Water-surface contours are imaginary lines of equal 22 33.85 At culvert on Highway 347, kilometer 2.1 and 2.0 kilometers northwest of San Germ#n. A brass disk FIGURE 4.— Profile of Rio Guanajibo, base-line stations 7 to 15, flood of July 30, 1963. Letters on bridges refer to table 2.
S gﬂ z water-surface elevation, based on flood-mark elevations. stamped U.S. Geological Survey set in concrete on south side of upstream headwal.
" z 40 Generally they are at right angles to the flow and are parallel 23 40.73 At small culvert on Highway 347, kilometer 0.92 and 1 kilometer north of San Germ#n. A brass disk
R FLOOD QISCHARGE e to_ each other, but they !)ecome dlStOYted_ where the valley stamped U.S. Geological Survey set in concrete on upstream headwall.
&) The peak discharge of Rio Guanajibo for the flood of 2 widens or where obstructions to flow are in the natural path ’ ) , :
—:: December 4, 1960, at a location 0.5 mile upstream from Rio - 392 . T - o of a flood. Water-surface contours based on floodmarks of 20 41.79 At bridge over Rio Cain on new Highway ?, between kilometer posts 173.3 and 173.4 and 2.0 kilometers 54
n : Cain and 0.6 mile north of San Germ4n, where the drainage O . the July 30, 1963, flood are shown on the topographic map. north of San Germ4n. A brass disk set in concrete on downstream left abutment.
A PR t;ﬁ;;t VR S area is 36.8 square miles, was 11,500 cfs (cubic feet per - 19 46.94 At bridge over Rio Guanajibo on new Highway 119, kilometer 0.4. A brass disk stamped U.S. Geological . /
Boundary of drainage basin secort!‘d)—anf a}:'lerztl_ge of 312 cfs I:iel{ ls)quar:l nule.d 'If“he FIGURE 2.—Frequency of stages of Rio Guanagibo at base-line DEPTH OF FLOODING Survey on sidewalk of upstream right corner of bridge. i
significance of this figure can more readily be understood if it station kilometers 19.3. ] : =
? f 1|o KILOMETERS sign ] hgur ¢ 4 y " meters Depth of ﬂoo@mg at any point for the flood of July 30, 24 63.14 At old railroad bridge over R{o Guanajibo on dirt road, 4.0 kilometers southwest of Sabana Grande, and at € /
L1l - is compared with the possible discharge that could occur as a _ 1963, can be estimated by subtracting the ground elevation kilometer 1.95 on Highway 329. A brass disk stamped U.S. Geological S £ d 50 o
— g B IILES = oo result of an intense storm over western Puerto Rico similar to 1The Myers equation is expressed as follows: at the point from the water-surface elevation indicated by the stroam loft:sboment Yoo e i ettt b =
that over casiaen Puertq Rico in September 1960. Q=CVDA profile or by the water-surface contours. Elevation of the , - H
Geological Survey erculu 451 (Barnes and.Bogart, 1.960) where Q = peak discharge in cfs ground and of the water surface at any point can be 25 80.72 At bridge over Rio Cruces on Highway 2, kilometer 213.3 and 2.0 kilometers west of Sabana Grande. A 48 2
MAR CARIBE shows tha; the peak dlSChf?rlg{es caused by the m;ense rainfall C is a coefficient estimated by interpolation between contour lines. More standard disk stamped U.S. Geological Survey set in concrete on right upstream abutment. :
. resulting from passage of Hurricane Donna off the north DA = drainage area in square miles accurate ground elevations can be obtained by leveling to one : P . . ; : z .
BAHIA 1 | I | coast had Myers ratings in excess of 80 percent at 9 sites and C = 10,000 is considered to be the 100-percent Myers rating of the reference marks shown on the map and described in 27 Mt At ll: ndg;.‘:;er o G(;I:J";Jﬂg; oln }.hilhgay s kﬂofneter alrdiing L kloneipmacathol Sahaon S e & 46 o 1_
O FIGURE 1— Location of drainage basin and study area exceeded 100 percent Myers rating at four of those sitesl. C = 8,000, the 80-percent Myers rating; etc. table 3. Fass disk stamped U3, Geological Survey sef in concrede on wpstrsamleft sbutment. >
ok e ; ’ 29 100.28 At concrete bench in front of Terraza La Barca on Highway 368, kilometer 1.8 and 2 kilometers southeast g %
PP AMADEDO of Sabana Grande. A brass disk stamped U.S. Geological Survey set in concrete on west side of bench. hoea 3
BRAMADERO 67°05" FLOOD PROFILE gl y - g
. . :,,;sﬂ;‘ —— » " The maximum elevation of the water surface for the flood z <
e 7 /@i A p) s . = T
‘ IS4 /T of July 30, 1963, on Rio Guanajibo referred to the arbitrary d . o
/(( F valley base line on the topographic map is shown in figures 3 > ¥ /l/
,@\ \ » to 7. The base line is not the thalweg but follows a smoother 5
M j path along the valley and conforms to the general direction 2 .0 /
el = . of flow. Fouri;'een highway bridges are in the valley, 11 of 18 E
— o)) 1 which cross Rio Guanajibo (see table 2). The water surface s
NG during this flood was above low steel on 5 of these bridges £ 2 2 P
and 2 of the 5 bridges were completely inundated. Not 16 P g
EXPLANATION enough data are available to define accurate profiles for 3 z
other floods. » H E 3
g 14 = 5 s /
|:, b o N 4 BRIDGE EXPLANATION
A.rea ﬂooded July 30, 1963 Table 2.——B’idge elevations in ﬂow area z % Rio Rosario. }/ w w a / ]: Top of deck
. EERY: z : B
Boundary of 1963 flood Stationing !l?l:‘t,:rt;:‘l‘;o?e g < = / g / Low beam
undaary o 4 = © .
syﬁnatfol ak;;ge - Location of bridge mean sea level S 10 = I A a2l £ 4
’ (7] © T
. Ellonséters Top of | Low 5 % / ;
Water-surface contour (in deck |beam g . T : -
\ meters) for 1963 flood. - , s T
67~ A1210.2(1967) Contour interval 1-and 2- 27 A 29.9 | Rio Guanajibo, Hwy. 368 92.0( 91.1 2 ol L
- meters (above 2-meter line). B 28.9 |Rio Guanajibo, Hwy. 2 874 | 86.5 2 =
c 24.6 |Rio Guanajibo,Old RR 63.1| 626 z 6f3 —— 28 - - = -~ - N =
D 23.3 |Rio Guanajibo, Hwy. 2 574 57.0 2 E Wio/GinniDR BRIDGE EXPLANATION 0 e
Va]]ey base line, Kilome- E 20.1 R{O Guanajibo, New Hwy. 119 46.6 45.5 S (;v Top of deck DISTANCE UPSTREAM FROM MOUTH, IN KILOMETERS
ters upstream from mouth X () F 19.3 |Rio Guanajibo, Old Hwy. 119 42.0| 41.1 a 4 ‘_‘;j I FIGURE 5.—Profile of Rio Guanagibo, base-line stations 15 to 22, flood of July 30, 1963. Letters on bridges refer to table 2.
G 15.1 |Rio Guanajibo, Hwy. 347 31.1| 30.6 / Low beam
H 113 |Rio Guanajibo, Hwy. 114 19.2| 184 " T
Elevation of high-water 100.7(1958) ] 6.1 |Rio Guanajibo, Hwy. 114 108 9.8 1 / A
marks’ in meters’ and year / K 4.9 Rl’o Guanajibo, Hwy. 114 8-1 7.2 80 100
of flood L 0.1 |Rio Guanajibo, Hwy. 102 30 15 0 | /
o \ P 7.8 |Rio Rosario :Hwy. 319 13.1| 125 e . 2 3 4 5 6 7 8 78 y 98 /
. S e R 11.1 |Rio Rosario New Hwy. 2 277 269 DISTANCE UPSTREAM FROM MOUTH, IN KILOMETERS / Rio Hondo\/
- i:é&ggg; el i e i g Reference mark vV RM 12 T 27.2 |RioCruces  Hwy.2 80.8| 79.9 FIGURE 3.—Profile of Rio Guanagibo, base-line stations 0 to 8, flood of July 30, 1963. Letters on bridges refer to table 2. 76 " - %
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FIGURE 7.—Profile of Rio Guanagibo from baseline station 27 to
the upstream end of the study reach, flood of July 30, 1963.
Letters on bridges refer to table 2.

FIGURE 6.— Profile of Rio Guanagibo, base-line stations 22 to 27,
flood of July 30, 1963. Letters on bridges refer to table 2.
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Q- ; ! -k 226.801956) il - Supporting data and computations relative to this report
g@r o M 20.5(19505..,. A m‘:fv:;:? E | Selection of the site for this prpject was maqe in are in thp files of the U.S. Geologlcal-thurVey, S;n .Juan,
‘vl B ! |20801963)) & collaboration with the Area de Prevencién de Inundaciones, Puerto Rico, and at the Area de Prevencidn de Inundaciones,
8 g *6“ P @ Departamento de Obras Pdblicas de Puerto Rico. Historical ll))uepartalrhnento de Obras Pfblicas de Puerto Rico, Santurce,
i = S flood data were made available by many residents in the erto Rico.
il 5 / Guanajibo basin. The data for the lower part of the basin, REFERENCES
= . from Hormigueros to the mouth of Rio Guanajibo, were Bamnes, H.H., Jr, and Bogart, D.B., 1961, Floods of
taken from Geological Survey Hydrologic Atlas HA—288, September 6, 1960, in eastern Puerto Rico: U.S. Geol.
FLOODS IN THE MAYAGUEZ AREA OF PUERTO RICO, Survey Circ. 451, 13 p., 12 figs.

Y T Faa i i e : ‘o) <Gy ' } : ) by 1. J. Hickenlooper. HA—288 is one of the same series as Hickenlooper, I.J., 1968, Floods in the Mayaguez area of
v - s : Y (/ : \ this report and is a part of the flood-mapping program in Puerto Rico: U.S. Geol. Survey Hydrol. Inv. Atlas
Puerto Rico. HA-288.
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