II.

SITE 5

AQUIFER-TEST REPORT

SUMMARY

A. Location Palm Beach County, Florida

B. Date February 17, 1987

C. Well Development 2 hours with air; 2 hours of pumping

D. Length of Test 360 minutes of pumping

E. Discharge 335 gallons per minute

F. Hydraulic Coefficients Transmissivity is 19,700 square feet per day

from observation well data.

G. Analytical Model Cooper-Jacob straight line

H. Preparer Leo J. Swayze
I. Reviewer Subdistrict Ground Water Specialist

J. Remarks The transmissivity represents the section of the aquifer

bg;wgep 57 and 180 feet below land surface.

NARRATIVE

A. . Introduction

1. Test purpose To provide water managers with hydraulic parameters

for ground-water modeling.
2. Personnel The test was conducted by personnel (Richard Kane and

Jeff Christian) of the U.S. Geological Survey, Water Resources

Divisipn, Miami subdistrict.



B.

Physical Conditions

1. Aquifer description The main water-bearing zone of the surficial

aquifer consists primarily of about 123 feet of sandy limestones
interbedded with unconsolidated layers of.sand and shell. This is
overlain by about 57 feef of a moderately sorted, fine sand and

shelly marl of comparatively lowef permeability. The overlying
sands and éhelly marls act as a confining layer for short periods
of pumping.u bn avlong-term pumping basis, the aquifer should be
considered as "water table." The base of the surficial aquifer is
360 feet below land surface.

2. Site location The test site is located in eastern Palm Beach County,

Florida, west of Boynton Beach (see map).

Latitude is 26°32'16" Longitude is 80°06'17"

3. Well descriptions A geologic test well (PB-1603) was drilled to the

base of the aquifer. The section to be tested was then determined
by field observation of drill cuttings. The borehole was then
backfilled to 170 feet. An observation well was establi;hed by
screening the interval between 60 and 170 feet. A 9-inch borehole
was driiled 30 feet from the observation well. A pumping well
(PB-1604) was created by installing 6-inch PVC casing and screening
the interval between 60 and 170 feet with 6-inch 60 slot PVC screen
(see enclosed construction schedule) .

4. Pump The well was pumped with a 40-horsepower 4-inch Rupp self-
Priming centrifugal pump.

5. Drawdown measurements Measurements were made with a chalked tape in

both the pumping and observation wells.

"o



6.

1

7.

Discharge Discharge was measured using the "free discharge pipe

oriface” method as described in the Bureau of Reclamation’s Ground
Water Manual. A 10-foot length of 12-inch diémeter PVC pipe fitted

with a 6-inch PVC pipe riser was used to vent HZS gas before dis-

charge through the oriface was measured. ‘Discharge was 335 gallons

per minute.

Computations Computations are shown on the semilog graph of drawdown

versus time. ,6Method of analysis is based on the Cooper-Jacob
straight line method as described by Lohman (1972) and Kruseman and

DeRidder (1976).

C. Results

1.

A reasonable comparison existed between transmissivity calculated from

pumping well drawdown data, 19,900 square feet per day, and observa-
tion well drawdown data, 19,700 square feet per day. Drawdown data
from the pumping well show some scatter. This was probably due to
small fluctuation in the pumping rate, and surging caused by hydro-
gen sulfide gas release from the pumped ground water in the stand

pipe. Interference from nearby irrigation wells caused the time-

drawdown graph to deviate from the theoretical curve toward the end

of the-test. Grain-size analysis of the sands yielded a horizontal

permeability value of 24 feet per day (Lappala, 1978). Vertical

permeabilities could be 2 to 10 times lower (Weeks, 1976). This is
about 67 times less than the horizontal permeability of the tested
zone (160 feet per day). Based on this physical model of the
system, aquifer characteristics were calculated using the Cooper-

Jacob straight line method applied to the early drawdown data.



2. Transmissivity Aquifer transmissivity is agout 19,700 square feet per
day for geologic materials between 37 and lSO;feet.
3. Storage coefficient Not applicable
4, Other activities in the area None
5. References
Kruseman, G.P., and DeRidder, N.A., 1976, Analysis and evaluation of
pumping test data: International Institute for Land Reclamation
‘ and‘Imprbv;ment/ILRI, Wageningen, The Netherlands, 200 p.
Lappala, E.G., 1978, Quantitative hydrogeology of the Upper Republican
Natural Resource District, southwest Nebraska: U.S. Geological
Survey Water-Resources Investigations Report 78-38, 200 p.
Lohman, S.W., 1972, Ground-water hydraulics: U.S. Geological Survey
Professional Paper 708, 70 p. |
Weeks, E.P., 1978, Aquifer tests - the state of the art in hydrology:
Invitationalvwell-testing symposium proceedings, Lawrence-Berkley'
Report LBC-7027, Lawrence-Berkley Laboratory, University of
California, 26 p. -
Figures
1. Map of P§1m Beach County with site location.
2, Calculatibns
Semilog graph of time versus drawdown for pumping well and obser-
vation well. |
3. Generalized geologic column.
4. D£awing of well construction.




Tables
1. Lithologic log of test well (observation well).'

2. Tabulation of field data.
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Lithologic Log of Well PB-1603

Lat 26°32’15", long 80°06'17"
Sec. 18, T. 45 S., R. 43 E.

Thick- Depth, feet
Description ness below land
(feet) surface

Muddy sand, dark-yellowish-brown (10 Y 4/2); quartzose, 4 0 -4
medium to fine, moderately to well sorted, angular to !
subangular; 30 to 40 percent organic debris and mud; !

1 percent heavy minerals, fine, subangular to sub-
rounded.

Muddy sand, darkaelldwish—brown (10 Y 4/2); quarﬁzose, 3 4 - 7
coarse to fine, moderately to well sorted, angular to
subrounded; 20 to 30 percent mud; 1 percent heavy min-
erals as above.

Muddy sand, pale-yellowish-brown (10 YR 6/2) to dark- 3 7 - 10
yellowish-brown (10 Y 4/2); quartzose as above; 1 to
3 percent heavy minerals as above; 20 to 30 percent
mud, silt and clay size.

Muddy sand, pinkish-gray (5 YR 8/1) to pale-yellowish- 4 10 - 14
brown (10 YR 6/2); quartzose as above; 3 to 5 percent
heavy minerals, fine to very fine, subangular to sub-
rounded; 10 to 20 percent mud.

Sand, pinkish-gray (5 YR 8/1); quartzose, coarse to fine, 3 14 - 17
well sorted, angular to subrounded; 3 to 5 percent
-‘heavy minerals, medium to very fine, subangular to .
rounded; 5 to 10 percent mud.

Muddy sand, moderate-brown (5 YR 3/4); quartzose as 3 17 - 20
above; 3 percent heavy minerals as above; 30 percent ‘
mud, silt and clay size.

Muddy sand as above. 4 20 - 24

Muddy sand as above; 30 to 40 percent mud, silt and clay 3 24 - 27
size. :

Muddy sand, dark-yellowish-brown (10 YR 4/2). 3 27 - 30

Muddy sand as above. | 4 30 - 34

3 34 - 37

Muddy sand, dusky-brown (5 YR 2/2); as above; 5 percent
heavy minerals, medium to very fine, subangular to
rounded; 40 percent mud, silt and clay size.



Lithologic Log of Well PB-1603--Continued

Thick- Depth, feet

Description ' ness  below land

(feet) surface

Muddy sand, dusky-yellowish-brown (10 YR 4/2); as above. 3 37 - 40
Muddy sand, dark-yellowish-brown (10 YR 4/2); quartéose, 4 40 - 44

coarse to very fine, well sorted, angular to sub-
rounded; 5 to 10 percent heavy minerals, medium to
very fine, subangular to rounded; 20 percent mud.

Muddy sand, dark-yellowish-brown (10 YR 4/2); quartzose 3 44 - 47
as above; 5 to 10 percent heavy minerals as above;
about 3 percent detrital carbonates; interbedded with
about 5 percent sandstone nodules, medium-light-gravy
(N 6); quartz, medium to fine, angular to subangular;
5 to 10 percent heavy minerals, medium to fine, sub-
angular to rounded; sparite matrix; very porous;
loosely cemented.

Limestone, light-gray (N 7) changes to olive-gray when 3 47 - 50
wet with water; sandy, sparse biosparite; 40 percent
quartz, coarse to fine, angular to subrounded; 5 to
10 percent heavy minerals as above; moderately ce-
mented to gravel size; moderately porous; grades into
sandstone gravel in places; interbedded with about
40 percent sand, pinkish-gray (5 YR 8/1) to light-
olive-gray (5 Y 6/1); quartzose, medium to very fine,
angular to subangular; 5 to 10 percent heavy minerals
as above; about 5 to 10 percent silt; 5 to 10 percent
detrital carbonates.

Limestone, medium-light-gray (N 6); sandy, sparse bio- 4 50 - 54
sparite; as above with sandstone gravel; interbedded
with about 40 percent sand; quartz as above; 5 to
10 percent heavy minerals as above; 5 to 10 percent
detrital carbonates.

Limestone gravel, medium-light-gray (N 6) to light-olive- 3 54 - 57
gray (5 Y 6/1); sandy, sparse biosparite, oyster e
shells; 30 to 40 percent quartz, medium to fine, angu-
lar to subangular; 5 to 10 percent heavy minerals,
medium to very fine, subangular to rounded; loosely
cemented; good porosity; interbedded with about 40 to
50 percent sand as above; 10 to 20 percent detrital
carbonates and shell pieces. ’




Lithologic Log of Well PB-1603--Continued

. Thick- Depth, feet

Description ness  below land
(feet) surface
Sandy shell and gravel, yellowish-gray (5 Y 8/1); 3 57 - 60

broken shell pieces and calcite; 30 to 40 percent-
quartzose as above; 5 to 10 percent heavy minerals
as above; interbedded with about 10 percent lime-

stone gravel; packed biosparite; 20 percent quartz
as above; 3 percent heavy minerals as above; very

porous; loosely cemented.

Limestone, yellowish-gray (5 Y 8/1) to light-gray (N 7); 4 60 - 64
packed biosparite; 10 to 20 percent quartz as above;
5 percent heavy minerals as above; moderately to
loosely cemeneted; good porosity; interbedded with
about 40 percent shelly sand; quartzose, coarse to
fine, well sorted, angular to subangular; 5 to 10 per-
cent heavy minerals and phosphates, coarse to fine,
subangular to rounded; about 30 percent shell pieces
and calcite.

Limestone, light-gray (N 7); sandy, sparse biosparite, 3 64 - 67
allochems abraded, moldic; 25 percent quartz, coarse
to fine, angular to subrounded, moderately sorted;
3 to 5 percent heavy minerals, medium to very fine,
rounded to subangular; very porous; moderately to well
cemented; interlayered with about 20 to 30 percent
sand; quartzose, coarse to fine, angular to subrounded,
moderately to well sorted; 3 to 5 percent heavy miner-
‘als, medium to fine, subangular to rounded; about 30
to 40 percent carbonates and shell pieces, very abraded.

Limestone as above; moderately cemented; interbedded with 3 67 - 70
30 to 40 percent sand as above. '

Sand and limestone gravel, light-gray (N 7); quartzose 4 70 - 74
as above; 5 percent heavy minerals, medium to fine,
subangular to rounded; 40 percent detrital carbonates
and shell pieces; interbedded with about 40 percent
limestone gravel; sandy, sparse biosparite; 20 to 30
percent quartz, coarse to fine, angular to subrounded;
3 to 5 percent heavy minerals, medium to fine, suban- .
gular to rounded; loosely cemented; good porosity.

Sand, yellowish-gray (5 Y 7/2); quartzose, medium to very 3 74 - 77
fine, moderately sorted, angular to subangular; 5 to
10 percent heavy minerals, medium to fine, subangular
to rounded; 40 percent detrital carbonates and shell
pleces.’ o




Lithologic‘Log of Well PB-1603--Continued

Thick- Depth, feet

Description ness  below land
(feet) surface
Sand, yellowish-gray (5 Y 7/2); quartzose, coarse to very 3 77 - 80

fine, angular to subrounded, moderately sorted; 5 . to
10 percent heavy minerals as above; 40 percent detri-
tal carbonates and shell fragments, Olivella, Anadara,

- Glygymeris, coral; interbedded with about 5. percent
limestone gravel; packed biosparite.

Limestone, very light gray (N 8); sandy, packed bio- 4 80 - 84
sparite; 20 percent quartz, medium to very fine,
angular to subangular; 3 to 5 percent heavy minerals,
medium to very fine, subangular to rounded; moder-
ately cemented; moldic, very porous; interlayered with
about 30 percent sand as above.

Limestone as above; interlayered with 10 to 20 percent 3 84 - 87
sand as above.

Limestone, light-gray (N 7); sandy, sparse biosparite, 3 87 - 90
abraded allochems, moldic; 20 to 30 percent quartz,
medium to very fine, moderately sorted, angular to
subangular; 3 to 5 percent heavy minerals as above;
moderately to loosely cemented; very porous; inter-
bedded with 10 to 20 percent sand as above.

Limestone as above; interbedded with about 30 percent 4 90 - 94
sand; quartzose, coarse to very fine, angular to
subangular; 3 to 5 percent heavy minerals, medium -
to very fine, subangular to rounded; 30 to 40 per-
cent detrital carbonates and shell pieces, very

abraded.

Limestone as above; interbedded with 20 to 30 percent 3 94 - 97
sand as above.

Limestone as above; interbedded with 20 percent sand 3 97 - 100
as above. -

Limestone, light-gray (N 7); sandy, sparse biosparite, 100 - 104

abraded allochems; about 30 percent quartz, medium

to very fine, angular to subangular; 3 to 5 percent

heavy minerals as above; moderately to loosely ce-

mented; good porosity; interbedded with about 30

percent sand; quartzose, medium to very fine, angular

to subangular; 3 to 5 percent heavy minerals, medium

to very fine, subangular to rounded; about 30 percent

detrital carbonates and shell pieces, very abraded. P




Lithologic Log of Well PB-1603--Continued'

Thick- Depth, feet

Description " ness below land
(feet) surface
Limestone, very light gray (N 8) to light-olive gray 3 104 - 107

(5 Y 6/1); sandy, sparse biosparite, very abraded
shell pieces; 30 percent quartz, medium to very fine,
angular to subangular; 3 percent heavy minerals,

fing to very fine; subangular to rounded; moderately
cemented; good porosity, moldic, wugs; interbedded
with about 30 percent sand; quartzose, medium to very
fine, moderately sorted, angular to subangular; 3 to
5 percent heavy minerals, medium to very fine, sub-
angular to rounded; 30 to 40 percent detrital carbon-
ates and shell fragments, very abraded.

Limestone, light-olive-gray (5 Y 6/1) to pale-yellowish- 3 107 - 110
brown (10 YR 6/2); sandy, sparse biosparite; in .
contact with sparse biomicrite, moldic, coral, very
abraded shell pieces; 30 percent quartz as above;

3 percent heavy minerals as above; moderately ce-

mented; good porosity, moldic, vugs; interbedded

with about 40 percent sand, yellowish-gray (5 Y 7/2);

quartzose, coarse to very fine, angular to subrounded,

moderately sorted; 3 to 5 percent heavy minerals,

medium to very fine, subangular to rounded; 40 percent

detrital carbonates and shell fragments, very abraded, S
Olivella, Busycon, bivalves. '

Sand, yellowish-gray (5 Y 8/1); quartzose, medium to 4 110 - 114
very fine, angular to subangular; 3 to 5 percent - :
heavy minerals as above; about 4 percent detrital
carbonates and shell pieces, very abraded, echinoid
spines, mollusks; interbedded with 20 to 30 percent
limestone, light-olive-brown (5 Y 5/6) to light-
olive-gray (5 Y 6/1); poorly washed biosparite,
abundant bivalve fragments; 10 percent quartz as
above; small pockets of pyrite nodules; 1 percent
heavy minerals ‘as above; loosely cemented; moderately
porous; also sparse biosparite gravel as above.

Limestone, yellowish-gray (5 Y 8/1); packed biosparite, 3 114 - 117
abundant oolites, shell fragments, very abraded;
20 percent quartz, medium to very fine, angular to
subangular; 3 percent heavy minerals, fine to very
fine, subangular to rounded; moderately to well
cemented; good porosity.




Lithologic Log of Well PB-1603--Continued

Thick- Depth, feet

Description ness  below land
(feet) surface
Limestone, yellowish-gray (5 Y 8/1); packed biosparite 3 117 - 120

as above, oosparite in places; moderately cemented;
good porosity; interbedded with about 30 to 40 percent
sand; detrital and oolitic carbonates, and shell
fragments, very abraded; 30 to 40 percent quartzose,
coarse to very fine, angular to subangular; 3 to 5
percent heavy minerals as above.

Limestone, yellowish-gray (5 Y 8/1); sandy oosparite, 4 120 - 124
abundant bivalvia; about 10 percent quartz, medium
to very fine, angular to subangular; about 3 percent
heavy minerals as above; moderately cemented; good
porosity; interbedded with about 30 to 40 percent
oolitic sand; oolitic and detrital carbonates and
shell fragments, echinoid spines, mollusk fragments;
25 percent quartzose, coarse to very fine, angular
to subangular; 3 percent heavy minerals, medium to
very fine, subangular to rounded.

Limestone as above; interlayered with about 30 percent 3 124 - 127
oolitic sand as above; Glycymeris, bryozoan colonies.

Limestone gravel, yellowish-gray (5 Y 8/1); oosparite; 3 127 - 130
about 20 percent quartz, fine to very fine, angular '
to subangular; about 3 percent heavy minerals, fine oot g
to very fine, subangular to rounded; loosely cemented;
good porosity; interbedded with about 40 percent
oolitic sand as in the limestone.

Limestone gravel as above; quartz, medium to very fine. 4 130 - 134

Limestone, yellowish-gray (5 Y 8/1); oosparite; as 3 134 - 137
above; moderately cemented; good porosity; interbedded
with about 30 percent oolitic sand; oolitic and
detrital carbonates, and shell fragments; 20 to
30 percent quartzose, medium to very fine, angular
to subangular; 3 to 5 percent heavy minerals, fine
to very fine, subangular to rounded.

Limestone as above; interbedded with about 30 percent 3 137 - 140
sand as above. :
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Thick- Depth, feet

Description - ness  below land
(feet) surface
Limestone, yellowish-gray (5 Y 8/1); sparse biosparite 4 140 - 144

to oosparite, mollusks, broken and abraded; echinoid
spines; 10 to 20 percent quartz, medium to very fine,
angular to subangular; 1 to 3 percent heavy minerals,
fine to very fine, subangular to rounded; moderately
to loosely cemented; good porosity; interlayered with
about 30 to 40 percent sand; detrital and oolitic
carbonates and shell fragments; about 20 percent
quartzose as above; 3 percent heavy minerals as above.

Limestone as above; interlayered with about 30 to 40 3 144 - 147
percent sand; detrital and oolitic carbonates and
shell fragments; 25 percent quartzose as above; 1
to 3 percent heavy minerals, medium to very fine,
subangular to rounded.

Limestone, yellowish-gray (5 Y 8/1); packed biosparite 3 147 - 150
to oosparite in places, echinoid spines, very abraded
mollusk fragments; about 20 percent quartz as above;

3 to 5 percent heavy minerals as above; well cemented;
good porosity; interlayered with about 30 percent
sand; detrital carbonates and shell fragments (some
oolites), echinoid spines, Glycymeris, very abraded
shell pieces; about 20 percent quartzose, medium to
very fine, angular to subangular, moderately sorted;

3 percent heavy minerals as above.

Limestone as above; very porous; interlayered with about A "150 - 154
25 percent sand as above.

Limestone gravel, yellowish-gray (5 Y 8/1); oosparite, 3 154 - 157
oolites, fine to silt; 10 to 20 percent quartz,
medium to very fine, angular to subangular; 1 to
3 percent heavy minerals as above; loosely cemented;
good porosity; .interbedded with about 40 percent
oolitic sand as in the gravel.

Limestone as above; moderately to loosely cemented; 3 157 - 160
moderately porous; interlayered with about 30 to
40 percent oolitic sand as above. : .
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Thick- Depth, feet

Description . ness below land
(feet) surface
" Sand and gravel, yellowish-gray (5 Y 8/1) to very light 4 160 - 164

gray (N 8),; detrital carbonates and shell fragments,
very coarse to silt size, poorly sorted, echinoid-
spines, mollusk pieces; about 25 percent quartzose,
coarse to very fipe, poorly sorted, angular to sub-
angular; 1 to 3 percent heavy minerals, fine to silt,
subangular to rounded; interbedded with about 30 to
40 percent limestone gravel, packed biosparite; about
25 percent quartz as in sand; 1 to 3 percent heavy
minerals as in sand; loosely cemented; good porosity.

Sand, yellowish-gray (5 Y 8/1); detrital carbonates and 3 164 - 167
shell fragments as above; about 30 percent quartzose .
as above; 3 to 5 percent heavy minerals and phos-
phates, medium to very fine, subangular to rounded;
interbedded with about 5 to 10 percent limestone
gravel as above,

Limestone, yellowish-gray (5 Y 8/1); sparse biosparite 3 167 - 170
to packed biosparite in places, allochems abraded;
10 to 20 percent quartz, medium to very fine, angular
to subangular; 3 percent heavy minerals and phos-
phates, medium to very fine, subangular to rounded;
very well cemented; good porosity.

Limestone, yellowish-gray (5 Y 8/1) to very light gray 4 170 - 174
(N 8); as above; 3 to 5 percent heavy minerals and
phosphates as above; moderately to loosely cemented;
good porosity; interbedded with about 30 percent
sandy shell, detrital carbonates and shell fragments,
very coarse to silt size, poorly sorted, echinoid
spines, abraded mollusks; 30 percent quartzose, coarse
to very fine, angular to subangular, moderately to
poorly sorted; 3 to 5 percent heavy minerals and phos-
phates, coarse to very fine, subangular to rounded.

Limestone, light-gray (N 7); sparse biosparite, allochems 3 174 - 177
very abraded; about 20 to 30 percent quartz, medium to
very fine, angular to subangular; 5 percent heavy min-
erals and phosphates, medium to very fine, subangular .
to rounded; moderately to loosely cemented; good poros-
ity; interbedded with about 40 percent sand; quartzose,
coarse to very fine, moderately sorted, angular to sub-
rounded; '5 percent heavy minerals and phosphates,
coarse to very fine, subangular to rounded; 30 to 40
percent detrital carbonates and shell fragments, very
abraded. e Ve

;i
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Thick- Depth, feet

Description ‘ . ness Dbelow land
(feet) surface
Limestone, yellowish-gray (5 Y 8/1) and light-gray (N 7); 3 177 - 180

yellowish-gray limestone as in 167 to 170 feet; well
cemented; light-gray limestone as above; loosely
cemented; interbedded with about 40 percent sand;
quartzose, coarse-to very fine, angular to subangular,
moderately to poorly sorted; 5 to 10 percent heavy
minerals and phosphates, coarse to very fine, sub-
angular to rounded; 20 percent detrital carbonates
and shell pieces, very abraded.

Sand and gravel, light-gray (N 7); quartzose as above; 4 180 - 184
5 to 10 percent heavy minerals and phosphates as
above; 10 to 20 percent detrital carbonates and shell
fragments as above; interbedded with about 40 percent
limestone gravel; sparse biosparite, allochems very
abraded; 30 to 40 percent quartz as in sand; 5 to
10 percent heavy minerals and phosphates as in sand;
loosely cemented; good porosity.

Sand, light-gray (N 7); quartzose, coarse to very fine, 3 184 - 187
moderately to poorly sorted, angular to subrounded; :
10 percent heavy minerals, coarse to silt, subangular
to rounded; 10 percent detrital carbonates and shell
fragments, very coarse to fine, poorly to moderately
sorted, very abraded; 10 to 20 percent loosely ce-
mented limestone gravel as above.

Sand as above; interbedded with about 10 to 20 percent 3 187 - 190
sandstone; quartz as in sand; 10 percent heavy miner-
als and phosphates as in sand; about 10 percent shell
pieces; sparite matrix; moderately cemented; moder-
ately porous.

Limestone, light-olive-gray (5 Y 6/1); sandy, sparse 4 190 - 194
biosparite, very abraded allochems; 40 to 50 per-
cent quartz, medium to very fine, angular to sub-
angular; 10 percent heavy minerals and phosphates
as above; grades into sandstone in places as above;
moderately to loosely cemented; moderately to slightly
porous; interbedded with 40 percent sand, very light .
gray (N 8), as above. :
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Thick- Depth, feet
Description ness  below land
(feet) surface
' Sand, very light gray (N 8); quartzose as above; 10 to 3 194 - 197

20 percent heavy minerals and phosphates, very coarse
to silt, poorly to moderately sorted, subangular to
rounded; about 10 percent detrital carbonates and
shell pieces; interbedded with about 20 percent lime-
stone and sandstone gravel as above; loosely cemented.

Limestone and sandstone gravel as above; interbedded
with about 40 percent sand as above.

Same as above,

Limestone gravel, light-olive-gray (5 Y 6/1); sandy,
fossiliferous micrite; 40 percent quartz, medium to
very fine, angular to subangular; 10 percent heavy
minerals and phosphates, coarse to silt size, sub-
angular to rounded; loosely cemented; vugs, slightly
porous; interbedded with about 30 to 40 percent sand;
quartzose, medium to very fine, angular to subangular;
10 percent heavy minerals and phosphates, coarse to
silt size, subangular to rounded; 10 percent shell

pleces and micrite.

Limestone gravel and sand as above.

Limestone gravel, light-gray (N 7) to yellowish-gray (5 Y
8/1); as in 204 to 207 feet; interbedded with about
30 percent sand as in 204 to 207 feet.

Sand, yellowish-gray (5 Y 8/1) to light-olive-gray (5 Y
6/1); quartzose, fine to very fine, moderately sorted,
angular to subrounded; 10 percent heavy minerals and
phosphates, fine to silt size, subangular to rounded;
5 percent shell pieces, medium to very fine; 2 to
5 percent micrite and silt; interbedded with about
10 percent limestone gravel; fossiliferous micrite;

40 percent quartz as in sand; 10 percent heavy miner-
als as in sand; loosely cemented; slightly porous.

Sand with limestone gravel as above.

Sand, very light gray (N 8) to yellowish-gray (5 Y 8/1);
quartzose, fine to very fine, moderately sorted, angular
to subrounded; 10 percent heavy minerals and phos-
phates, fine to silt size, subangular to rounded; about
5 percent shell pieces and micrite; interbedded with
about 10 to 15 percent limestone gravel as above.

4

197 - 200
200 - 204
204 - 207
207 - 210
210 - 214
214 - 217
217 - 220 .
220 - 224
7
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Thick- Depth, feet

A\l

Description ness  below land
(feet) surface
Limestone gravel, yellowish-gray (5 Y 8/1); sandy, fos- 3 224 - 227

siliferous micrite (dismicrite in places); 40 percent
quartz, fine to very fine, angular to subangular;

10 percent heavy minerals and phosphates, fine to
silt size, subangular to rounded; loosely cemented;
slikhtly porous; interbedded with about 30 to 40 per-
cent sand as above,

Limestone gravel, light-olive-gray (5 Y 6/1) grades into 3 227 - 230
sandstone in places; fossiliferous micrite as above;
interbedded with about 30 percent sand; quartzose, fine
to silt size, subrounded to angular; 10 percent heavy
minerals and phosphates, fine to silt size, subangular
to rounded; 5 to 10 percent shell pieces and micrite.

Limestone gravel as above; interbedded with about 30 5 230 - 235
percent sand as above; 10 percent heavy minerals and
phosphates, coarse to silt, subangular to rounded.

Silty sand and limestone gravel, yellowish-gray (5 Y 5 235 - 240
8/1); quartzose, fine to silt, moderately sorted, '
angular to subrounded; 10 percent heavy minerals and
phosphates, medium to silt size, subangular to rounded:
about 10 percent micrite and shell pieces; interbedded .
with about 40 percent limestone gravel; sandy, fossil- . e
iferous micrite; 30 to 40 percent quartz, fine to very
fine, angular to subrounded; 10 percent heavy minerals
and phosphates as in sand; loosely cemented; very
slightly porous.

Silty sand and limestone gravel as above; quartzose, 5 240 - 245
coarse to silt size; heavy minerals and phosphates,
coarse to silt size.

Limestone gravel, yellowish-gray (5 Y 8/1) to light- 5 245 - 250
olive-gray (5 Y 6/1); fossiliferous micrite (some '
sparite cement); 30 to 40 percent quartz, medium to
very fine, angular to subangular; 10 percent heavy
minerals and phosphates, medium to silt size, sub-
angular to rounded; loosely cemented; slightly porous;
interbedded with 30 to 40 percent sand; quartzose,
fine to silt size, angular to subangular, moderately
sorted; 10 percent heavy minerals and phosphates;
10 percent shell pieces and micrite.
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Thick- Depth, feet

Description ' ness  below land
(feet) surface
Limestone gravel, light-gray (N 7) to light-olive-gray 5 250 - 255

(5 Y 6/1); poorly washed biosparite; 30 percent
quartz as above; 10 percent heavy minerals and
phosphates as above; loosely cemented; moderately

~ to glightly porous. e : TR

Limestone gravel, light-gray (N 7); sandy, sparse bio- 5 255 - 260
sparite, very abraded shell fragments; 30 percent
quartz, coarse to very fine, angular to subrounded;
moderately to poorly sorted; 10 to 20 percent heavy
minerals and phosphates, coarse to silt size, sub-
angular to rounded, moderately sorted; loosely ce-
mented; moderately porous; interbedded with about
30 percent sand; quartzose, coarse to very fine,
angular to subrounded; 10 to 20 percent heavy miner-
als and phosphates, coarse to silt size, subangular
to rounded; 20 to 30 percent shell fragments, abraded
and chalky.

Limestone gravel, light-gray (N 7) to yellowish-gray 4 260 - 264
(5 Y 8/1); as above; interbedded with about 30 per-
cent sand as above; echinoid spines.

Limestone, gravel, light-gray (N 7) to yellowish-gray 3 264 - 267 .
(5 Y 8/1); poorly washed biosparite; 30 percent : ' -
quartz as above; 10 percent heavy minerals and
phosphates as above; loosely cemented; moderately -
porous, moldic, vugs; interbedded with about 30
percent sand as above; 10 percent heavy minerals
and phosphates.

Limestone, very light gray (N 8) to yellowish-gray (5 Y 3 267 - 270
8/1) as above; moderately to loosely cemented; inter-
bedded with about 30 percent sand as above; barnacles.

Sand and gravel, very light gray (N 8) to yellowish-gray 4 270 - 274
(5 Y 8/1); quartzose, coarse to silt size, moderately
sorted, angular to subrounded; 10 percent heavy miner-
als and phosphates, coarse to silt size, subangular to
rounded; 30 percent shell pieces, very abraded and
chalky, echinoid spines, barnacles; interbedded with
about 30 percent limestone gravel as above; loosely

cemented.
Sand and gravel as above with about 10 to 20 percent 3 274 - 277
limestone gravel as .above. » : _ y
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Thick- Depth, feet

Description " ness  below land
(feet) surface
Limestone, yellowish-gray (5 Y 8/1); poorly washed 3 277 - 280

biosparite, allochems very abraded; 30 percent quartz,
fine to silt size, moderately to poorly sorted, an-
gular to subangular; 10 percent heavy minerals and

~ phosphates, fine to silt size, subangular to rounded;
moderately cemented; moderately to slightly porous,
vugs; interbedded with about 30 to 40 percent sand
as above; 30 to 40 percent shell pieces, coarse to
silt size. .

Sand and gravel as in 274 to 277 feet. : 4 280 - 284

Limestone as in 277 to 280 feet; interbedded with sand 3 284 - 287
as above,

Sand and gravel, yellowish-gray (5 Y 8/1); quartzose, 3 287 - 290

fine to silt size, angular to subangular, moderately
sorted; 10 percent heavy minerals and phosphates,
fine to silt size, subangular to rounded; 30 to 40
percent shell pieces, coarse to silt size, very
abraded, echinoid spines; interbedded with about

20 percent limestone gravel as above; loosely
cemented.

Sand as above; interbedded with about 10 percent lime- 4 290 - 294
stone gravel as above.

Limestone gravel, yellowish-gray (5 Y 8/1); poorly washed 3 294 - 297
biosprite, very abraded allochems; 30 percent quartz,
fine to very fine, angular to subangular; 10 percent
heavy minerals and phosphates, fine to silt, subangular
to rounded; loosely cemented; moderately to slightly
porous, vugs; interbedded with about 30 percent sand

as above.
Samd as above; echinoid plates and spines, bryozoans. 3 - 297 - 300
Limestone as above; moderately to loosely cemented; 4 300 - 304

interbedded with about 30 percent sand as above.

Sand and gravel as above; 20 to 30 percent limestone 3 304 - 307
gravel as above; loosely cemented.
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Thick- Depth, feet

Description . ness below land
(feet) surface
Limestone gravel as above; interbedded with about 40 3 307 - 310

percent sand; quartzose, medium to silt size, moder-

ately sorted, angular to subrounded; 10 percent

heavy minerals and phosphates as above; 40 percent

shell pieces, coarse to silt size. o iy

X - Z :

Limestone, yellowish-gray (5 Y 8/1), poorly washed bio- 4 310 - 314

sparite, allochems very abraded and chalky; about 30

percent quartz, fine to silt size, angular to sub-

angular; 10 percent phosphates and heavy minerals,

fine to silt size, subangular to rounded; very loosely

cemented; moderately to slightly porous, moldic, vugs;

interlayered with about 40 percent sand as above.

Limestone, light-olive-gray (5 Y 6/1); as above; inter- 3 314 - 317
bedded with about 40 percent sand; shell pieces,
medium to silt size, very abraded and chalky; 40
percent quartzose as above; 10 percent heavy minerals
and phosphates as above.

Sand, light-olive-gray (5 Y 6/1); detrital carbonates 3 . 317 - 320
and shell pieces, coarse to silt size, very abraded;
30 percent quartzose, fine to very fine, angular to
subangular, moderately sorted; 10 percent heavy miner-
als and phosphates, fine to silt size, subangular to o :
rounded; interlayered with about 20 percent limestone; g P i
sandy, sparse biomicrite, allochems very abraded;
20 percent quartz, fine to very fine, angular to sub-
angular; 10 percent heavy minerals and phosphates, fine
to silt size, subangular to rounded; loosely cemented;
slightly porous, vugs.

Limestone, light-olie-gray (5 Y 5/2); poorly washed bio- 4 320 - 324
sparite; 30 percent quartz as above; 10 percent heavy
minerals and phosphates as above; loosely cemented;
slightly porous; interlayered with about 20 percent
sand as above.

Sand, light-olive-gray (5 Y 5/2) as above; interlayered 3 324 - 327
with about 30 percent limestone as above; some silt .
and clay stringers. :

Sand as above; interbedded with about 10 to 20 percent 3 327 - 330
very loosely cemented limestone as above.
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Description

Thick-
ness

(feet)

Depth, feet
below land
surface

Limestone, light-olive-gray (5 Y 5/2); sandy, packed
biomicrite, allochems very abraded; 20 percent quartz
as above; 10 percent heavy minerals and phosphates
as above; very loosely cemented; slightly porous,
moldiec, vugs; interlayered with 20 percent sand as
above.

Sand, grayish-yellow-green (5 GY 7/2); very abraded
shell pieces and micrite, echinoid plates, barnacles,
shark teeth; 20 to 30 percent quartzose, coarse to
very fine, angular to subangular, poorly sorted;

5 percent heavy minerals and phosphates as above;
loosely compaced in places.

Sand as above; with about 10 percent very loosely
cemented limestone gravel, packed biomicrite; 20
percent quartz, fine to very fine; 5 to 10 percent
heavy minerals and phosphates, fine to silt size;
moldic, slightly porous. ‘

Sand as above; bryozoan colonies; interbedded with
10 to 20 percent limestone gravel as above.

Sand, grayish-yellow-green (5 GY 7/2); quartzose, medium
to very fine, moderately to poorly sorted, angular to
subangular; 30 to 40 percent shell pieces and micrite,
very abraded and coated, echinoid plates and spines,
barnacles, shark teeth; 5 to 10 percent heavy miner-
als and phosphates, medium to silt size, subangular to
rounded; loosely compacted; interbedded with 10 to 20
percent limestone gravel as above.

Sand as above; loosely compacted.

\

Same as above.
Same as above.

Sand, grayish-yellow-green (5 GY 7/2); quartzose, medium
to very fine, angular to subangular, moderately sorted;
5 to 10 percent heavy minerals and phosphates, fine to
silt size, subangular to rounded; 30 to 40 percent
shell pieces and micrite, coarse to silt size, very
abraded, echinoid plates and spines, barnacles, bryo-
zoans; about 5 percent silt and clay stringers; loosely
compacted in places.

4

330

334

337

340

344

347
350
354

357

334

337

340

344

347

350

354

357

360
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Thick- Depth, feet

Description - ness  below land
(feet) surface
Sand, light-olive-green (5 Y 5/2): quartzose, fine to 4 360 - 364

very fine, angular to subangular; 10 percent heavy
minerals and phosphates, fine to silt size, subangular
to rounded; 30 to 40 percent shell pieces and micrite
as above; dark-green silt and clay stringers increas-
“Ing; loosely compacted. ‘ ‘ :

Sand as above. 3 364 - 367

Silty sand as above: 10 'percent dark-green silt clay 3 367 - 370
stringers; loosely compacted.

Silty sand, pale-olive (10 Y 6/2); quartzose, fine to 4 370 - 374
silt size, angular to subangular; 10 percent heavy
minerals and phosphate, fine to silt size, subangular
to rounded; 10 percent dark-green clay and silt
stringers; 30 to 40 percent shell pieces and micrite »
as above. B

Silty sand, pale-olive (10 Y 6/2) changes to moderate- 3 374 - 377
olive-brown (5 Y 4/4) when wet; quartzose as above; .
10 percent heavy minerals and phosphates as above;
30 percent shell pieces as above, oyster shells; 10
percent silt, clay, and micrite.

Sand-as above. e 3 377 23800
Sand as above. ) 4 380 - 384
Silty sand, pale-olive (10 Y 6/2); quartzose, medium to 3 384 - 387

very fine, angular to subangular; 10 percent heavy
minerals and phosphates, fine to silt size, subangular
to rounded; 30 percent shell pieces, coarse to silt
size, very abraded; 10 percent silt and clay and
micrite. .

Silty sand, light-olive-gray (5 Y 5/2); quartzose, medium 3 387 - 390
to silt size, angular to subangular, moderately sorted;
10 percent heavy minerals and phosphates, medium to
silt size, subangular to subrounded; 30 percent shell .
pieces, coarse to silt size, very abraded; 10 percent
silt, clay, and micrite.
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