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INTRODUCTION

The Salinas alluvial fan area has historically been one of the most
intensively used agricultural areas in the South Coastal Plain of Puerto Rico.
Changes in agricultural practices and land use in the Salinas alluvial fan
have also caused changes in the geographic distribution of ground-water
withdrawals from the alluvial aquifer. As a result, the ground-water balance
and ground-water flow pattern have changed throughout the years and may
explain the presence of saline ground water along parts of the coast at

present.

By providing a reconstruction of historical ground-water

development in the Salinas alluvial fan area, from the initial years of aquifer
development at about 1900 to the most recent conditions existing in 2005,
water resources managers and planners can use the results of the analysis for
a more complete understanding of aquifer conditions especially pertaining
to water quality. This study effort was conducted by the U.S. Geological

DATA COMPILATION

The locations of wells were obtained from records available at the U.S.
Geological Survey (USGS), Caribbean Water Science Center. Historical
pumpage data were compiled from reports by McGuiness (1946), Ward and
Truxes (1964), and Quifiones-Aponte and others (1997) in addition to records
available at the former Engineering Department of the Central Aguirre Sugar
Mill operated by Luce and Co., and from field visits made during 2002 and
2004. Data compilation from Quifiones-Aponte and others (1997) was part of
the USGS Regional Aquifer-System Analysis (RASA) program. Historical
ground-water levels were compiled by Quifiones-Aponte and others (1997).
Well location and pumpage data are summarized in table 1 and figure 2. The
historical geographic distribution of wells is shown in figures 3 through 11.

electrically-powered deep turbine pumps. During the 1930 to 1939 period, the
number of active wells in the Salinas alluvial fan area increased to 30 and the
ground-water withdrawals increased to about 17 Mgal/d (figs. 2 and 5).
Analyses of aerial photos from 1930 indicate that about 7,500 acres of
sugarcane were under cultivation at that time.

Ground-water withdrawals remained relatively unchanged during the1940s to
late 1950s, averaging about 23 Mgal/d (table 1, figs. 2, 5, and 6). Analyses of
aerial photos from 1950 indicate that about 7,850 acres of sugarcane were
under cultivation at that time. During the late 1950s and early 1960s, the Puerto
Rico Aqueduct and Sewer Authority (PRASA) began installing wells as part of
an islandwide effort to expand the public-supply water systems. The
construction of new wells and the development of ground-water resources in

GROUND-WATER DEVELOPMENT HISTORY the area peaked during the 1960s, when about 27 Mgal/d of ground water were

to about 10 Mgal/d during the 1990s (fig. 2), primarily in response to declining
sugarcane monoculture in the area. About 5,100 acres of sugarcane were under
cultivation in the area during a survey of hydrologic conditions conducted in
1986 (Quifiones-Aponte and Gémez-Gdémez, 1987, and Torres-Gonzalez and

Goémez-Goémez, 1987).

In 1990 the Central Aguirre Sugar Mill ceased operations (http://ctp.uprm.edu
/ jobos / sobre_reserva / aguirre.pdf, accessed September 19, 2006) and
ground-water withdrawals decreased even further as sugarcane monoculture
was replaced by truck-farm crops and the implementation of drip irrigation.
The effect of parceling the land into smaller farms increased the number of
active wells with no substantial change in ground-water withdrawals from
1990 to 2005 (figs. 10, 11 and 12). In 2004, about 3,500 acres were under

cultivation in the area.

A reconstruction of the ground-water levels in the Esperanza 1
well battery (well 5 in figure 3) is presented in figure 13
(Quifiones-Aponte and others, 1997), and indicates a major rise
in ground-water levels between 1910 and 1920. This increase in
ground-water levels during a period of increased withdrawals
reflects an increase in aquifer recharge resulting from the use of
furrow irrigation for sugarcane cultivation. Large-scale
surface-water irrigation commenced in the area in 1914 when
water was made available by the Guayama Irrigation District
through the Canal de Patillas and the Canal de Guamani Oeste.
The minimum water level recorded at the Esperanza 1 well
battery (fig. 13) in 1970 can be ascribed to the effects of a severe
drought that affected the area in the late 1960s.
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Ground-water withdrawals decreased from about 22 Mgal/d during the 1970s
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Table 2. Description of early 1900s well batteries in the Salinas alluvial fan area.
[NNE, north-northeast; SSW, south-southwest; E-W, east-west; N-S, north-south]

Historical pumpage records indicate that between 1900 and 1909, about 6
Mgal/d (million gallons per day) of ground water were withdrawn from the
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