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CONVERSION FACTORS, ABBREVIATED WATER-
QUALITY UNIT, AND AGENCY ABBREVIATIONS

Multiply

inch (in.)
foot (ft)
mile (mi)

square mile (mi?)

gallon (gal)
gallon (gal)
million gallons (Mgal)

foot per day (ft/d)

foot squared per day (ft%/d)

cubic feet per second (ft%/s)

gallon per minute (gal/min)

million gallons per day (Mgal/d)
gallons per day (gal/d)

inch per hour (in/hr)

inch per year (in/yr)

inch per inch (in/in)

gallon per minute per foot [(gal/min)/ft]

Abbreviated water-quality unit

microgram per liter (ug/L)

Agency Abbreviations

By

Length
25.4
0.3048
1.609

Area
2.590

Volume
3.785
0.003785

3,785

Flow
0.3048
0.09294
0.02832
0.06308
0.04381
0.003785

254

25.4

254
0.2070

Puerto Rico Aqueduct and Sewer Authority (PRASA)

Puerto Rico Department of Natural and Environmental Resources (PRDNER)

U.S. Geological Survey (USGS)

To obtain

millimeter
meter
kilometer

square kilometer

liter
cubic meter
cubic meter

meter per day

meter squared per day
cubic meter per second
liter per second

cubic meter per day
cubic meter per day
millimeter per hour
millimeter per year
millimeter per millimeter
liter per second per meter
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4.0 PRESENT AND POTENTIAL GROUND-WATER PROBLEMS IN
PUERTO RICO AND THE U.S. VIRGIN ISLANDS

In this concluding section, present or potential
problems related to ground water are discussed.

Common problems include ground-water demand
versus  potential for  development, possible
contamination sources, sea-water encroachment,

natural concentration of minerals in ground water, and
consequences of ground-water development.

4.1 NORTH COAST AREA
4.1.1 Aguadilla-Hatillo Region

The Aguadilla-Hatillo region contains some of the
most highly developed karst features on Puerto Rico.
The presence of abundant sinkholes and solution
cavities provide for rapid infiltration of any contaminants
and very little, if any, attenuation of contaminants. Five
active municipal landfills were reported for the
Aguadilla-Hatillo region in 1977, and all of these landfills
were developed in or adjacent to sinkholes, which would
provide a direct pathway for leachate to enter the
ground-water system (Torres-Gonzalez and Gdémez-
Gbémez, 1982). Karst features also provide potential
pathways for contaminants, such as agricultural
chemicals and petroleum products from leaking
underground storage tanks (for example from gasoline
station tanks), to enter the ground-water system.

Existing demand for water in the Aguadilla-Hatillo
region is met primarily by water from Lago Guajataca.
Additional urban and tourist-industry growth will result in
additional demands for water, some of which could be
supplied by ground water. However, because of the
relatively thin aquifer, the potential for additional ground-
water development is limited. Drilling of water-supply
wells is expensive because of the great depth to the
water table over much of the region. Also, yields to

wells may be low unless a particularly productive zone is
penetrated. Additional pumping near coastal areas,
where the freshwater lens is thin, could induce inland
movement of saline water and subsequent
contamination of wells.

An additional problem in the Aguadilla-Hatillo region
is the generally limited knowledge of the hydrogeologic
system. Knowledge of such factors as aquifer hydraulic
properties, depth to the water table, water quality,
stream-aquifer relations, and areas of existing or
potential contamination is essential in assessing the
potential for additional ground-water development and
contamination.

4.1.2 Arecibo-Manati Region

Ground water from the upper unconfined and lower
artesian is suitable for drinking and most other uses
throughout the Arecibo-Manati region; and development
of the ground-water resources in the region has
increased dramatically since the early 1970's. Pumpage
from both aquifers increased from less than 8 Mgal/d in
1970 to more than 18 Mgal/d in 1982, of which the lower
aquifer supplied about 5 Mgal/d. Yields of the upper
aquifer are rapidly approaching a rate beyond which
extensive sea-water encroachment could occur.
Competition for ground water among industries,
municipios, and agriculture is intense in the region and is
expected to increase in the future.

The saltwater encroachment of sea water as the
result of lowered water levels in the upper aquifer has
affected public-supply wells completed in the limestone
near the edge of the flood plain of the Rio Grande de
Manati (Gomez-Goémez, 1984).  Similar saltwater
encroachment problems have been reported in wells at
Central Cambalache in the flood plain of the Rio Grande
de Arecibo.
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There are two known cases of ground-water
contamination affecting the upper aquifer in the region.
Both are related to organic compounds from the
industrial area along Highway 2 near Cruce Davila. In
one case, a public water-supply well was contaminated
by backflow of organic wastes from a nearby injection
well (Angel Class-Cacho, U.S. Geological Survey,
written communication, 1982). In the other case, water
in a small area of the upper aquifer at Barceloneta was
contaminated as a result of an accidental spill of carbon-
tetrachloride (Zack and others, 1987a, p. 441). In the
latter case, organic compounds were detected in a
shallow injection well injecting organic compounds into
the saline parts of the Aymamon Limestone.

Two industrial injection wells were drilled into the
Lares Limestone in the late 1960's. Both wells are
located near Cruce Dévila in the Highway 2 industrial
area. One of the wells was used to inject acid waste and
the other, mentioned previously, was used to inject
organic wastes. Neither well is currently being used for
injection. The high potentiometric surface overlying
freshwater in the Lares Limestone, about 400 feet above
mean sea level, could result in contamination of the
upper or lower aquifers if the casings in these wells are
ever breached by corrosion.

Drainage in karst areas is mostly underground and
the abundance of sinkholes provides easy access for
contaminants to reach the aquifers. Sinkholes, which
are numerous in the Arecibo-Manati region, have been
used in the past for disposal of liquid and solid wastes
by individuals and industries. In addition, at least three
municipal landfills in the region were located in
sinkholes. Sources of contaminants to the upper aquifer
in the region include effluent from septic tanks and, in
the more densely populated rural areas, effluent from
sewage treatment plants.

4.1.3 Vega Baja-Toa Baja Region

Through the end of 1992, the only problem that has
affected use of ground water in the Vega Baja-Toa Baja
region was the discovery in 1983 of organic solvents at a
public water-supply well in the vicinity of an industrial
park at Vega Alta (Guzman-Rios and Quinones-
Marquez, 1984). The principal solvents detected were
trichloroethylene (TCE) and tetrachloroethylene (PCE)
in concentrations as high as 480 and 776 ug/L,
respectively. Since 1983, five public water-supply wells
have been closed, resulting in a yield loss of about 2
Mgal/d. This loss has been offset by increasing
withdrawals in other wells and the construction of new
wells in unaffected areas. The extent of aquifer
contamination by volatile organics having a total
concentration of 10 pug/L or more was determined to be
about 2 mi? in 1985 (Bechtel Environmental, Inc., 1990).

The slow increase in dissolved-solids concentration
that may result from saltwater encroachment along the
coastal part of the aquifer could also become a major
problem in the near future (Gémez-Gémez and Torres-
Sierra, 1988). In general, all wells located northward of
the karst tableland and within the coastal plain yield
ground water that has dissolved-solids concentrations
greater than 350 mg/L, and several major production
wells have been abandoned as a result of increased
salinity.

Although an assessment on the effect of septic tank
infiltration to the aquifer has not been made, rapid
population growth since 1980 and the relatively low
percentage of housing units served by public sewers
indicates that septic tank effects could become a
problem in the foreseeable future. The soils that overlie
the karst tableland, consisting principally of residuum
deposits derived from weathering of the limestone rocks,
have poor permeability. As a result, most septic tanks at



areas underlain by blanket sands deposits are sited
within near-surface exposures of carbonate rocks. The
1980 census estimated that there were approximately
9,860 housing units within Vega Alta and Dorado which
were not connected to public sewage treatment
facilities. Total nitrogen generated from this number of
housing units could be about 240 tons per year based
on an average of 3.6 persons per housing unit and 17
grams of nitrogen produced per person per day (17
grams of nitrogen represents the average protein
consumption per person in United States).

4.1.4 Bayamon-Loiza Region

Urban and industrial development are reducing the
recharge areas of the aquifers in the Bayamoén-Loiza
region due to the construction of buildings and paving of
the open land. This decrease in recharge area affects
the ground-water supply and could result in additional
salt-water intrusion to the aquifers. The channelization
of rivers may also reduce the recharge to the aquifers
and affect local ground-water levels.

The water-use demand in the Bayamén-Loiza
region is met principally with surface water from Lago
Loiza and Lago La Plata. Due to the finite saturated
thickness and low transmissivity of the aquifers in the
Bayamon-Loiza region the development potential of
aquifers to meet additional water demand is limited.

Leaky underground tanks and sewer lines are a
potential source of ground-water contamination,
especially in highly urbanized and industrial areas such
as the San Juan metropolitan area. Contamination of
the aquifers from industrial and domestic waste disposal
practices is a potential problem in the region. Three
landfills are located within the region, including the
largest one on the island, which is located near Bahia de
San Juan. In the southern part of the region where
farmland dominates, livestock waste disposal may
represent a potential ground-water contamination
problem.

4.2 SOUTH COAST AREA

4.2.1 Santa Isabel-Patillas Region

The quality of ground water in the Santa Isabel-
Patillas region makes it suitable for most uses.
Dissolved solids concentration range from 130 to 2,500
mg/L, increasing toward the coast where seawater
encroachment occurs. Seawater intrusion and use of
fertilizers and pesticides in agriculture represent
potential ground-water quality problems in the region.
Although seawater intrusion has not been detected in
the Santa Isabel-Patillas region, the potential exists for
coastal areas in the vicinity of Bahia Jobos and between
Rio Descalabrado and Rio Jueyes (Diaz, 1974, p. 23-
24; Giusti, 1971, p. 24). Application of large quantities of
fertilizers and pesticides represents a potential source of
ground-water contamination. However, samples
collected by the U.S. Geological Survey have shown no
contamination in the aquifer with either fertilizers or
pesticides. A reconnaissance sampling for organic
compounds conducted in 1983 indicated no
contamination with organics in the alluvial aquifer
(Guzman-Rios and Quifiones-Marquez, 1985a and
1985b).

Simulations of ground-water flow have shown that
east of the Rio Jueyes, ground-water levels may decline
if aquifer recharge from irrigation canal systems is
diminished and actual ground-water pumpage is
maintained (Sigfredo Torres-Gonzalez, U.S. Geological
Survey, written communication, 1987). Seawater
intrusion may result from ground-water level declines.
West of the Rio Jueyes, the drip-irrigation system could
diminish net recharge to the aquifer. Changes from
furrow to drip irrigation are expected to reduce aquifer
recharge by as much as 30 percent. Drip-irrigation
implies a reduction in the ground-water demand in
relation to furrow irrigation. However, according to a
recent survey, ground-water pumpage in the region
remains about the same (Orlando Ramos-Ginés and
Angel Roméan-Mas, U.S. Geological Survey, written
communication, 1987).

Streamflow represents the major source of ground-
water recharge in the area west of the Rio Jueyes
(Ramos-Ginés, 1993). Use of streamflow as a water
source results in reduction of ground-water recharge,
which in turn could cause an abrupt decline of the
ground-water levels and possible seawater intrusion.

4.2.2 Juana Diaz-Ponce Region

The alluvial aquifer in the Juana Diaz-Ponce region
generally has good-quality water, but its suitability for
particular uses may be affected by water from
underlying formations. Ground-water samples collected
in the region show that the dissolved-solids
concentration from the upper part of the alluvial aquifer
may have increased as a result of mixing with water
from either the Ponce Limestone or the Juana Diaz
Formation. Consequently, ground-water development in
the upper valley areas is limited, although the thickness
of the alluvium and permeability are adequate.
Additional development of ground water may be
possible closer to the coast line. Although seawater
intrusion has not been detected in the Juana Diaz-
Ponce region in recent years, inadequate management
of ground-water withdrawals could result in overpumping
the aquifer and subsequent seawater intrusion. Stream
water development may need to be limited in the Juana
Diaz-Ponce region because streamflow is a major
source of ground-water recharge. Reduction of ground-
water recharge from streamflow may result in an abrupt
decline of the ground-water levels and subsequent
seawater intrusion.

The large quantities of fertilizers and pesticides
used in agricultural areas represent another potential
source of ground-water contamination.  However,
samples collected by the U.S. Geological Survey have
shown no contamination in the aquifer by fertilizers or
pesticides. A reconnaissance sampling for organic
compounds conducted in 1983 indicate the presence of
methylene chloride extractable and tetrachloroethylene
in two of four wells sampled in the region (Guzman-Rios
and Quihones-Marquez, 1985a and 1985b).

4.2.3 Pefiuelas-Guanica Region

Although available ground-water resources in the
Pefiuelas-Guanica region seem to be adequate to
supply the present water needs, the aquifer is sensitive
to changes in recharge patterns. Results of simulations
made with electric analog and digital ground-water flow
models indicate that diminished ground-water
availability and seawater intrusion problems may occur if
recharge into the aquifer decreases markedly (Bennett,
1976, p. 70-71; Quifiones-Aponte, 1986b, p. 31). These
studies indicate that aquifer recharge is very sensitive to
streamflow conditions and seepage from irrigation
channels. As streamflow increases by releasing more
water from headwater reservoirs, aquifer recharge also
increases. Furrow irrigation is another major source of
aquifer recharge, and any decrease in this recharge
source could result in future lower water levels if ground-
water withdrawals remain the same.

Ground water in the Pefiuelas-Guanica region is
suitable for most uses. Dissolved-solids concentrations
in water within the alluvial aquifer range from 160 to 260
mg/L in the Tallaboa Valley (Grossman and others,
1972, p. 81), from 200 to 450 mg/L in the Guayanilla-
Yauco Valleys and coastal plain (Crooks and others,
1968, p. 51), and from 130 to 800 mg/L in the Rio Loco
Valley (McClymonds, 1967, p. 40). In general,
dissolved-solids concentrations increase toward the
coast. Near the limestone hills, ground water is slightly
higher in dissolved-solid concentrations (Grossman and
others, 1972, p. 82). Seawater encroachment in lower
valley areas and coastal plains may affect the suitability
of ground water as total dissolved solids increase from
250 mg/L to seawater concentrations. Wells in coastal
areas may yield water that ranges from fresh (shallow
wells) to brackish (seawater upconing due to heavy
pumpage) to salty (deep wells). For instance, any
attempt to use and divert most of the river water within
the valley could produce an inland advance of the salt-
water wedge, because streamflow seepage into the
aquifer is the major source of aquifer recharge
(Grossman and others, 1972, p. 101). Seawater also
may intrude into the aquifer through streambeds if lower
streams reaches are channelized in order to provide
better local drainage and to accelerate flood runoff
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(Grossman and others, 1972, p. 98). Waste-water
discharges to streams also could affect ground-water
quality through stream seepage. A reconnaissance
sampling for organic compounds conducted in 1983
found no detectable contamination with organics at
public water-supply wells in the alluvial aquifer
(Guzméan-Rios, and Quinones-Marquez, 1985a and
1985b).

4.3 WEST COAST AREA
4.3.1 Anasco Region

Diaz and Jordan (1987) documented evidence of
inland movement of saliwater in 1981 and 1982.
Saltwater was reaching the alluvium through Cafo La
Puente and Cafo Boquilla. High concentrations of
chloride were detected in water samples from swamp
and marsh areas near these two streams, probably due
to high evapotranspiration rates that characterize these
areas. Chloride concentrations of 100 mg/L were
detected in water samples as far as 1.5 miles inland in
the Cano La Puente area during June 1981, and as far
as 1.8 miles inland in February 1982 (Diaz and Jordan,
1987, p. 41).

Another potential ground-water problem s
contamination from septic-tank effluents where
residential areas overlie the aquifers. In the Afiasco
region, where about 43 percent of all residential units
use a septic tank or cesspool (U.S. Department of
Commerce,1982), major residential areas are located
over the lower valley aquifer.

Although ground-water use in this region is limited,
ground-water quality is generally suitable for most uses,
and is within the U.S. Environmenta! Protection Agency
limits for drinking water (U.S. Environmental Protection
Agency, 1976; Diaz and Jordan, 1987, p. 42).

4.3.2 Guanajibo Region

According to Coldn-Dieppa and Quinones-Marquez
(1985, p. 42), ground-water in the central Guanajibo
Valley is generally suitable for most uses, including
irrigation. High concentrations of sulfate and nitrates
were detected in samples from two wells in the valley.
In 1967, a sample obtained from a well had sulfate

concentrations that exceeded the secondary maximum
contaminant levels (U.S. Environmental Protection
Agency, 1976). Another well, showed similar results,
exceeding the recommended U.S. Environmental
Protection Agency drinking standards for sulfate
concentrations in 1980. Both of these wells are located
downstream from urban areas, which suggests that they
were affected by domestic contamination (Colén-Dieppa
and Quifones-Marquez, 1985, p. 42).

The San German municipal landfill cover material is
very permeable and leached substances from the landfill
have contaminated an adjacent creek that drains to the
Rio Guanajibo (Torres-Gonzélez and Gémez-Gomez,
1982, p. 115). This represents a potential source of
contamination for the ground-water resources of the
region.

4.3.3 Lajas Region

The development of ground-water supplies in the
Lajas region could be limited due to the high mineral
content of the ground water. Samples were collected
from 20 wells in the Lajas Valley and analyzed for
principal cations and anions, iron, manganese, barium,
and aluminum. Water samples from 19 of these wells
had dissolved-solids or chloride concentrations that
exceeded the secondary maximum contaminant levels
for drinking water standards of 500 and 250 mg/L,
respectively (U.S. Environmental Protection Agency,
1973). Samples from 13 of the 20 wells had
concentrations of dissolved iron or manganese that
exceeded the secondary maximum contaminant level for
drinking water standards of 0.3 and 0.05 mg/L,
respectively (U.S. Environmental Protection Agency,
1986).

The high concentration of dissolved solids found in
most of the samples was due primarily to high
concentrations of sodium and chloride ions. An analysis
of 75 ground-water samples collected from wells located
throughout the valley had chloride concentrations
ranging from 20 to 6,760 ug/L.
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4.4 EAST COAST AREA

4.4.1 Naguabo-Maunabo Region

The development of surface-water supplies in the
Naguabo-Maunabo region are Ilimited because
topography precludes the construction of reservoirs in
the upper stream reaches, and sewage contamination
inhibits development in the lower reaches. Future
development will probably rely on ground water for
industrial, agricultural, and domestic supply. Large-
scale ground-water development will be limited to the
alluvial aquifers that are presently the most developed.

Ground-water development in the upland areas will
be small because yields to wells generally range from 5
to 50 gal/min. The development of agriculture in the
upland areas represents a potential non-point source of
pollution to these aquifers from fertilizers, herbicides,
and insecticides and point-source pollution by waste
from dairy-cattle farms. The location of municipal
landfills in the upland areas represents additional point
sources of pollution to the aquifer. Pollution of the
aquifer from this latter source is generally limited in areal
extent.

The low transmissivity of the alluvial aquifer within
the Humacao-Naguabo area limits its potential for
development. This contrasts with the fact that large
industrial and urban development is planned for the
region. In addition, the effects of any future ground-
water development on lagoons and wetlands in the
region should be evaluated. These lagoons and
wetlands, which depend on ground water as their major
water source, have been recognized by the PRDNER as
areas of great ecological importance. Other aspects of
ground-water resources that need to be considered in
the Humacao-Naguabo area are: (1) potential
contamination from the Humacao municipal landfill
(Torres-Gonzalez, and Gémez-Gomez, 1982, p. 71); (2)
seawater encroachment, particularly in the area
between the Rio Antdn Ruiz and Rio Santiago; (3) high
concentrations of iron and manganese in the ground
water; (4) potential contamination of the aquifer by
industrial spills; and (5) potential contamination from
river seepage (Torres-Gonzalez and Gdémez-Gémez,
1982).

The potential for additional development of the
alluvial aquifer in the Yabucoa valley seems to be
promising in terms of water availability. Nevertheless,
any industrial spill from the oil refinery could impair the
potential for future development. Saltwater intrusion into
the aquifer probably occurs along the ship channel and
port facilities at the refinery and near the mouths of the
Rio Guayanés and Cafo de Santiago. Both streams are
contaminated by sewage effluent. Additional ground-
water development could cause a reversal in the
ground-water gradient along the streams, thus inducing
infiltration of seawater or contaminated water from the
streams. Excessive pumping could draw seawater into
the aquifer in the coastal area. The presence of high
concentrations of iron and manganese in the ground
water locally affects the suitability of the water for some
uses.

The alluvial aquifer of the Maunabo valley has
potential for additional development. Potential and
existing problems are similar to those of the Yabucoa
Valley: potential contamination by infiltration of sewage
effluent from the Rio Maunabo or seawater near the
river mouth; seawater encroachment as the result of
excessive pumpage; and local water-quality problems
due to naturally occurring iron and manganese.

4.5 EAST CENTRAL AREA

4.5.1 Aguas Buenas-Juncos Region

Analyses of ground water from the area indicate
localized water-quality problems, including high
concentrations of iron and manganese and selected
volatile organic compounds. The use of underground
tanks that store fuel or other substances within the
Caguas and Gurabo-Juncos valleys is a threat to
ground-water quality. Livestock waste is commonly
disposed of on the land surface and, in some instances,
into ponds excavated in the unsaturated zone directly
above the water-table aquifer. These wastes may leach
into the aquifer. The use of agricultural chemicals in the
area also is a potential source of ground-water
contamination.



Municipal landfills constitute a potential source of
ground-water contamination in the Aguas Buenas-
Juncos region, particularly landfills that are located near
or within the alluvial valley boundaries. There are five
landfills in the region, of which three have been closed.
One of the closed landfills is the old Juncos landfill,
which has been included in the U.S. Environmental

Protection Agency “National Priority List” of

contaminated sites for clean-up purposes.

The public wastewater disposal and treatment
systems may also be a source of contamination. For
example, in the city of Caguas, urban sewer pipes and
the wastewater treatment plants lie directly above the
aquifer and any leakage could introduce wastewater into
the aquifer. Many communities that are not connected
to the public sewer system use septic tanks or sewer
trenches or discharge untreated wastewater directly into
nearby creeks or streams. Production wells located
near areas of contaminated or poor-quality water may
not produce water suitable for public supply unless the
water undergoes extensive treatment.

Much of the available surface water of the Aguas
Buenas-Juncos region flows into Lago Loiza and is
exported to San Juan (about 80 Mgal/d). If a ground-
water supply is developed near streams, the hydraulic
gradient from the river into the aquifer will increase,
which would induce seepage from the river. This would
improve well yield and decrease streamflow. However,
a minimum river flow is necessary to sustain the
required inflow into Lago Loiza reservoir. It might be
difficult to maintain the required inflow during droughts if
the amount of induced seepage from the river to the
aquifer is large.

4.6 PUERTO RICO OFFSHORE
ISLANDS

4.6.1 Isla de Culebra and Isla de
Vieques

The fractured rock aquifer of Isla de Culebra is
considered a set of independent aquifers: the aquifer in
each drainage basin is separated from the aquifer in
adjacent basins by a ground-water divide. Although
ground-water resource is scarce, existing or potential
pollution of an aquifer, therefore, will usually affect a
single basin. The ground water on Isla de Culebra is
rich in mineral concentrations, which, in most cases,
exceed EPA standards for drinking water. Dissolved-
solids concentration range from 500 to 1,000 mg/L. This
condition is a result of airborne particulates that fall in
the land surface and infiltrate the aquifer during periods
of recharge, evapotranspiration in the soil zone, and the
limited amount of recharge. The most serious potential
threat to ground water on Isla de Culebra are effluents
from septic tanks. The effluents can quickly infiltrate
through the thin soil and saprolite zone and enter the
fractured bedrock aquifer in a nearly unfiltered,
unaltered state. The greater the concentration of septic
tanks in an area, the greater the potential threat to the
aquifer.

On Isla de Vieques, although ground water is more
abundant and alluvial deposits are more extensive than
on Isla de Culebra, evapotranspiration affects ground-
water quality. High sodium concentrations in the ground
water due to overpumpage may limit its use for
agricultural purposes (Torres-Gonzalez, 1989). Septic
tank effluents pose the same potential threat to the
fractured rock aquifers on Isla de Vieques as on Isla de
Culebra. On that part of Isla de Vieques underiain by
plutonic rocks, the soil and saprolite zone is thicker than

in the area underlain by volcanic rocks. However,
because the soil is more permeable in areas of saprolite
than in areas that have the Pandura-Rock Land-Patillas
association, the rate of movement of septic-tank
effluents would still pose a threat to the aquifer.

Some sea water encroachment has occurred in the
Puerto Rico Aqueduct and Sewer Authority well field in
the alluvial aquifer at Esperanza on the south coast of
Isla de Vieques because of over pumping. The alluvial
aquifer at the north end of the Resolucion valley also is
susceptible to sea water encroachment. Withdrawals in
excess of 0.40 Mgal/d could induce saline water
intrusion and, during a drought, saline water intrusion
could occur at pumpages as low as 0.20 Mgal/d (Torres-
Gonzalez, 1989, p. 35).

4.7 U.S. VIRGIN ISLANDS

4.7.1 St. Thomas and St. Johns

Ground water has been polluted by sewage effluent
on St. Thomas. High concentrations of fecal coliform
and fecal streptococci bacteria have been found in water
from wells on both islands (Zack and others, 1987b). An
estimated 20,000 to 25,000 people use septic tanks.
The thin soil zone, usually less than 2 feet thick, is not
capable of filtering the effluent wastes. The effluent
either escapes to the surface or enters the open joints
and fractures of the bedrock and, subsequently, the
ground-water reservoir.

Residents on St. John also rely upon septic tanks
for sanitary waste disposal. As the same hydrogeologic
conditions prevail on St. John as on St. Thomas,
effluents from septic tanks can pose the same hazard to
the ground water on St. John.

4.7.2 St. Croix

The major issues of concern for ground-water
supplies are (1) the growing population and tourism that
increase the demand for water, (2) contamination by
hazardous wastes, septic tanks, and leaky sewage lines
and infiltration of sewage treatment plant discharges,
and (3) saltwater intrusion (Troester, 1988).

The Kingshill Marl provides most of the ground
water for St. Croix, but the overall quality is poor. The
water exceeds the EPA secondary drinking water
standards for dissolved solids and chloride; median
concentrations are 1,440 mg/L and 560 mg/L,
respectively (Zack and others, 1987b, p. 489). Reverse
osmosis has been used as a means of improving the
quality of water from this aquifer. Excessive ground-
water pumping from the Kingshill aquifer, particularly
near the coast, has caused saltwater upconing and
encroachment (Zack and others, 1987b, p. 489), which
further degrades the water quality.

Contamination by fecal coliform and fecal
streptococci bacteria are common in the aquifers (Zack
and others, 1987b, p. 491). Septic-tank effluent is a
problem in the Kingshill aquifer where residential
housing is concentrated. The effluent is often
inadequately filtered by the thin soil, and contamination
can become widespread in areas of fractured rock
aquifers. Breakdowns or overloads in the sewage-
treatment plants generally result in a discharge of
effluent to dry streambeds, which are major ground-
water recharge areas. This practice increases the
potential for effluent to contaminate the aquifers (Zack,
and others, 1987b, p. 492).

Solid waste has been deposited for many years in
the vicinity of Krause Lagoon, but the effect on the
underlying Kingshill aquifer is minor because water in
the aquifer is brackish, and the ground-water gradient
causes mixing of better quality water from inland.
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