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HYDROGEOLOGY OF A ZONE OF SECONDARY PERMEABILITY IN THE SURFICIAL

AQUIFER OF EASTERN PALM BEACH COUNTY, FLORIDA

By Leo J. Swayze and Wesley L. Miller

ABSTRACT

The surficial aquifer is the
primary source of freshwater for
the heavily developed coastal area
in eastern Palm Beach County. Well
fields are generally located in a
discontinuous zone of high second-
ary permeability in the surficial
aquifer that extends from the Juno
Beach area south to Broward County
and varies in width from about 4 to
15 miles. This zone is the north-
ernmost extension of the Biscayne
aquifer. The zone, formed by vary-
ing dissolution of aquifer 1lime-
stone materials during Pleistocene
changes in sea 1level, ranges in
depth from about sea level to 220
feet below sea level. Because of
proximity to the Atlantic Ocean and
saltwater estuaries on the east and
diluted residual seawater to the
west, the aquifer 1is susceptible
to saltwater intrusion.

The ground water 1is predomi-
nantly a calcium bicarbonate type.

Dissolved solids, calcium carbonate
hardness, and chloride are greatest
along the saltwater—intruded coast-
line and in the western part of
the study area where diluted resid-
ual seawater exists. Total organic
carbon increases inland because of
infiltration of rainwater through
thicker layers of organic soils.

Ground-water levels in the
surficial aquifer in eastern Palm
Beach County are strongly influ-
enced by controlled levels in ca-
nals of the South Florida Water
Management and the Lake Worth
Drainage Districts. 1In March 1981
after 12 months of below-aver-
age rainfall, ground-water levels
ranged from about 2 feet above sea
level along the coast to nearly 21
feet above sea level, 15 miles
inland in the northwest section of
the study area.
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Publications



1.0 INTRODUCTION--Continued
1.2 Approach

1.2.1 Geologic, Water—Quality, and Water-Level Data Collection

HYDROLOGIC AND GEOLOGIC DATA COLLECTED AT
95 WELLS IN EASTERN PALM BEACH COUNTY

Geologic, water—quality, and water—-level data were
used to describe the zone of secondary permeability.

Data were collected at 95
wells penetrating the surficial
aquifer 1in eastern Palm Beach
County during this investigation
to delineate the zone of secondary
permeability. 0Of this total, 56
were existing wells, and 39 were
new wells drilled specifically to
collect hydrologic and geologic
data. The wells range in depth
from 11 to 520 feet below land sur-
face. The types of data collected
at selected wells included geology,
water quality, and water.levels.

Geologic data collected at
68 wells included lithologic logs,
driller's logs, and geophysical
logs (spontaneous potential, resis-
tivity, neutron, and gamma-ray)
(Swayze and- others, 1981). These
data were interpreted and corre-
lated to determine the aquifer
geology and to estimate the areal
and vertical extent of the zone of
secondary permeability in the sur-
ficial aquifer.

Point ground-water  samples
were collected from 39 wells pene-
trating the aquifer to depths rang-
ing from 40 to 252 feet below land
surface. These samples were ana-
lyzed for selected parameters and
used to evaluate the vertical and
spatial distribution of water—qual-
ity types in the surficial aquifer.

Water levels were measured in
30 wells which range in depth from
11 to 279 feet below land surface.
Continuous water-level recorders
were installed in 13 wells.

Figure 1l.2.1~1 shows the study
area, locations of all wells used
for data collection, and the local
well numbers. A complete tabula-
tion of water—quality, water-level,
and well-construction data at these
wells 1is available from the Na-
tional Water Data Storage and Re-
trieval System (WATSTORE). For
information about WATSTORE, see
section 5.0 of this report.
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4,2 Chemical Quality--Continued

4,0 WATER QUALITY--Continued

4,2,6 Nutrients
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4.0 WATER QUALITY--~Continued

4.2 Chemical Quality-—-Continued

4,2,7 Trace Elements

TRACE~ELEMENT CONCENTRATIONS IN THE SURFICIAL AQUIFER

Trace~element concentrations in the zone of secondary permeability
generally fall within water—quality regulation limits.

Ground-water samples from 25
wells in the surficial aquifer in
eastern Palm Beach County were ana-
lyzed to determine concentrations
of trace elements. Analyses were
made for metals (aluminum, barium,
copper, iron, lead, manganese, mer-
cury, strontium, and zinc) and non-
metals (arsenic and boron).

All trace-element concentra-
tions are within U.S. Environmental
Protection Agency (1980a, 1980b)
regulation and recommended limits,
except for mercury in well PB-1100
and for iron in wells PB-790, PB-
1085, PB-1100, PB-1102, and PB-
1104, Iron often exceeds these
limits in south Florida. Of these
wells, only PB-7/90 is not in the
zone of secondary permeability of
the surficial aquifer.

36

Trace elements for which regu-
lation maximum contamination lim-
its have been determined for drink-
ing water by the U.S. Environmental
Protection Agency (1980a, 1980b)
are:

Trace Regulation limit
elements (micrograms per liter)
Arsenic 50
Barium 1,000
Copper 1,000
Iron 300
Lead 50
Manganese 50
Mercury 2
Zinc 5,000

Trace~element data for wells in the
surficial aquifer are listed in ta-
ble 4.2.7—10
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4,0 WATER QUALITY-—-Continued

4,2 Chemical Quality-—Continued

4.2.7 Trace Elements
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5.0 WATER-DATA SOURCES

5.1 WATSTORE

WATSTORE AUTOMATED DATA SYSTEM

The National Water Data Storage and Retrieval System (WATSTORE)

of the U.S. Geological Survey provides computerized procedures

and techniques for processing water data and provides effective
management of data-releasing activities.

WATSTORE was established in
November 1971 to computerize the
U.S. Geological Survey's existing
water—data system and to provide
for more effective and efficient
management of its data-releasing
activities. The system is operated
and maintained on the central com—
puter facilities of the Survey at
its National Center in Reston, Va.
Data may be obtained from WATSTORE
through the Water Resources Divi-
sion's 46 district offices. Gen-
eral inquiries about WATSTORE may
be directed to:

38

Chief Hydrologist
U.S. Geological Survey
437 National Center
Reston, VA 22092

or

U.S. Geological Survey
P.0. Box 026052
Miami, FL 33102

Table 5.1-1 shows a cross ref-
erence of local well numbers used
in this report and corresponding
station identification numbers used
by the WATSTORE system.



Table 5.1-1.--Cross reference of local well numbers and

corresponding station identification numbers

Local Station Local Station

well identification well identification
No. “No. No. No.

PB-88 263652080033801 PB-834B 263455080030802
99 264005080233501 835B 264103080025902
109 264841080114901 845 264653080063701
445 263328080085201 849 265323080032401
490 262117080055001 889 263627080030402
555 262118080051501 895 262435080042901
561 264230080120501 896 262435080042902
565 265812080053901 897 262436080042801
596 265200080031201 900 262554080085102
632 264646080031401 921 265153080031401
633 264646080031403 922 265209080032301
634 263050080033501 947 262435080042903
639 265604080091101 948 262435080042904
640 265532080135601 1006 262436080042802
653 264656080052901 1026 264715080082301
654 264708080065801 1029 264802080081301
655 264838080092001 1031 264619080064301
657 263758080092501 1033 264624080071801
658 262201080091301 1038 264817080062301
659 262113080175001 1062 264043080070001
665 262147080121301 1078 265202080031701
666 262213080065201 1082 265034080050001
667 264122080054601 1083 265027080060001
668 263634080051201 1084 265027080100201
670 263517080061801 1085 265027080115702
671 263523080085201 1086 265018080075801
672 263527080121701 1087 264566080115201
673 262859080094801 1088 264555080134401
674 262902080065401 1089 264225080084701
675 262818080051801 1090 263745080064001
678 264058080175201 1091 263728080102501
679 264842080172201 1092 263622080132601
681 265802080053801 1093 263626080151501
682 262203080112001 1094 263629080171401
683 263524080124301 1095 263138080064701
690 262712080040701 1096 263138080095201
692 262853080035501 1097 263144080134001
693 263527080030601 1098 265835080130201
694 263627080030401 1099 265250080103601
695 263746080025601 1100 262007080134501
699 264043080092701 1101 262405080071801
700 264142080110801 1102 262711080111401
712 265510080080701 1103 262403080101601
732 262218080070101 1104 262645080071801
790 265440080084101 1105 261938080101001
798 264537080085601 1106 262227080215001
799 264619080054601 1107 262808080131701
800 264612080044601 1108 262403080141301
809 265123080053801 1109 265115080173101
831 265106080241402 1337 264217080131701
833 264258080054001
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