McCARTY RANCH AQUIFER TEST REPORT

BY: GEORGE W. HILL

I. Summary
A. Location. -- Lat. N27° 14' 40", Long. W 080° 29" 55",
Township 37 South, Range 38 East, in NEY,
SEY%, NEY% Section 23, 2.7 miles north of
the Martin-St. Lucie County line and

approximately 1.0 mile west of State

Road 609.
B. Test Dates. -- March 28-29, 1979.
C. Length of Test. -- Pumping: 24.5 hours;

Recovery: None

D. Discharge. -- 123 GPM

E. Hydraulic Coefficients. —-

Transmissivity -- 1,350 ftz/day

Storage Coefficient —- 1.0 x 10—4

Leakance Coefficient —- 4.2 x 10_4/day

F. Analytical Model. -- Hantush-Jacob (leaky artesian, unsteady flow)

G. Computations. -- Ralph Wilcox and George Hill

H. Remarks. -~ Results of Hantush I and DeGlee models were also
evaluated.

Test design and test drilling supervision was done

by Wes Miller.



II. Narrative

A. Introduction

1. Test Purpose. -- To determine aquifer properties of the best
producing zone of the so-called shallow aquifer in this particular area.
The test is part of a reconnaissance study of the aquifer properties of
the Upper East Coast Planning Area which includes Martin and St. Lucie
Counties and eastern Okeechobee County, Florida. The study is in cooper-
ation with South Florida Water Management District.

2. Personnel. -- The test was designed and test drilling super-
vision was done by Wes Miller, SFSD office. Aquifer test was performed
by George Hill, Ralph Wilcox, Bill Long, Wes Miller, and Jay Wendorf -
all from the Jupiter Field Office except Mr. Miller.

B. Physical Aspects

1. Site Location. -- The test site is in Township 37 South,
Range 38 East, in NE%, SE%, NEY% Section 23, 2.7 miles north of Martin-
St. Lucie County line and about 1.0 mile west of State Road 609, on the
property of McCarty Ranch (Exhibit I).

2. Test Drilling and Geophysical Logs. —- There are no geo-
physical logs related to the test in the Jupiter Field office file.
Presumably, the pumped well and observation wells were set and screened
according to the lithologic log of well SL-185 (Exhibit III).

3. Aquifer Description. -- The so-called shallow aquifer is
mainly composed of sand, clay, silt and shell of Pleistocene and Pliocene
epochs. Sediments forming the aquifer system are components of the Fort
Thompson and Anastasia Formations overlain by Pamlico Sand (W. Miller,
1979). Shell and sand lenses in the Caloosahotchee Marl are also present.
Many facies changes appear. Generally the aquifer system is unconfined
and under water-table conditions, but localized artesian conditions have
been noted by other investigators (Parker 1955) in the vicinity of Fort
Pierce and Indiantown where discontinuous clay lenses-act as confining
units.

Wells set in the producing zone were screened in a zone
consisting of unconsolidated shells and shell fragments with a minor com-
ponent of sand, overlain by fine, gray sand with some shells and clay
(Exhibits II and III).



4. Well Descriptions. -- See the table below for production and
observation well data.

Drilled Depth, Interval Screened, Diameter,

Well No. Radius, in Feet in Feet (LSD) in Feet (LSD) in Inches
PW 0 113 103-113 4
OWD-1 72 98 88-98 2
OWD-2 107 109 99-109 2
OWD-3 1140 120 Unknown 6
OWS-1 9 11 Open Hole 2
ows-2 142 23 Open Hole 2

Please see Exhibit II.

5. Instrumentation. -- Three Keck/Stevens water-level recorder
combinations were used to collect background, drawdown and recovery data.
Steel tapes were used to collect water-level data in all other wells.

6. Pump. -- The production well was pumped with a four-inch
centrifugal pump.

7. Background Water-Level Data. -- Background water-level data
was obtained from well OWD-2 from March 8-20 and for 12 hours just prior
to the test (Exhibit VI). There was a net decline of 0.05 feet during the
12 hour period just prior to the test. The earlier background W/L data
shows a diurnal fluctuation of several hundreths superimposed on an overall
declining trend. No adjustments were made to the drawdown data to correct
for the slight decline in W/L which could have occurred during the test
(Exhibit VI).

8. Measurement of Drawdown. —- Drawdown and recovery records for
wells OWD-1, OWD-2, and OWS-1 were obtained with Keck surface followers in
conjunction with Stevens F-type recorders (Exhibit VI) adjustments of W/L
data were required because of mechanical factors. On OWD-2 the recorder
pully jammed against the housing and record was lost for 0.95 feet of
drawdown. The chart trace was adjusted accordingly. ' Chart trace for well
OWD-1 required adjustment of 0.18 ft. at 1227 minutes prorated back to
zero at the beginning of the test.

No corrections were made for declining water levels or other
cyclic phenomenon. These corrections would be insignificant compared to
the corrections already made for mechanical problems.

Well OWD-3 was found by accident after the test was started
and therefore, limited drawdown data could be obtained. See Exhibit VI
for drawdown data.
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9. Discharge. -~ The production well was pumped at approximately
123 GPM. See Exhibit V for pumping data. During the early part of the
test the rate was up to 131 GPM. After five hours of pumping the rate was
123 GPM and fluctuated between 123 and 122 GPM for the remainder of the
test.

A 6-inch aluminum pipeline was used to route the discharge
to a shallow ditch about 130 feet south of the production well.

10. Potential Surface Water Recharge. -- Shallow drainage ditches
are located a short distance (within 130 ft.) to the south, west, and
northeast. Underlying the ditches is a layer of clay and therefore, there
shouldn't be a potential relationship of the ditches to the test; the C-23
land is approximately 2.7 miles south of the site and a large rock quarry
is located about two miles west of the site. Here the shallow coquina
strata is dewatered in large volumes and discharged into a drainage ditch
running southward. No other data is available on the quarry and no compu-
tations were made to evaluate a discharging boundary (Image Well Theory).

A drawdown of only about 0.7 feet in the shallow wells is an
indication that recharge from the shallow ditches was not a factor in the
test.

C. Computations

1. Computations are included in Exhibit VIII. Three methods
were considered - Hantush I, Thiem and Hantush-Jacob for leaky artesian,
nonsteady flow. Since the drawdown in the shallow observation wells was
very little compared to the pumped zone, there is an indication of semi-
confined aquifer and therefore, all three methods are applicable. However,
the Hantush-Jacob model is the most appropriate solution.

2. Type Curve Fitting. -- Drawdown data frames wells OWD-1 and

OWD-2 were plotted against t/rZ on 1%§—log. A composite fit was achieved
and a single match point selected. e fit is good.

Other solutions examined were semilog plots.

3. Transmissivity. -- Use 1,350 ft2/day.

4. Storage Coefficient. -- Use 1.0 x 10_4.

5. Leakance Coefficient. -- Use 4.2 x 10_4/day.
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LOCAL WELL NUMBER: SL-185
LOCATION: Two and one-half miles east of SR 609 extension, on McCarty
v /7 -
Ranch. 4% P‘C @Cl()\(_:\‘ €SIaN \)\)@_,\\
Depth Geologic Description

Feet .
(Below Land Surface)

0-1 Fine sand, black organic material

1-3 Red sand, some gray clay

7@—6 Blue-gray clay and fine sand ,

6-10 Gray, sandy Ls and shell, some clay
10-15 Gray, sandy, Ls cement, 90% quartz sand
15-20 Shells, poorly cemented

20-27 . Shells (coquina)

27-35 Shells (coquina)

35-40 Fine gray sand

40~-46 Hard, cemented shell and Ls

46-50 Shell, sandy Ls (20% quartz) some clay
50-57 Fine gray sand

57-63 Fine gray sand, some shell

63-73 Sand, shell, clay

73-78 Very fine gray sand

78-88 Sand (75%), shell, clay

88-92 Sand on top of shell bed

)fti‘—32—103 Fine gray sand
‘-v{‘g 103-107 Poorly cemented shell, lost mud

107-118 Shells (unconsolidated) some sand

/@
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LOCAL WELL NUMBER: SL-185
LOCATION: Two and one-half miles east of SR 609 extension, on McCarty
Ranch,
Depth Geologic Description

Feet
(Below Land Surface)

o-1 Fine sand, black organic material
1-3 Red sand, some gray clay
3-6 Blué—gray clay and fine sand ,
6-10 Gray, sandy Ls and shell, some clay
10-15 . Gray, sandy, Ls cement, 90% quartz sand
15-20 Shells, poorly cemented
20-27 Shells (coquina)
27-35 Shells (coquina)
35-40 Fine gray sand
40-46 Hard, cemented shell and Ls
46-50 Shell, sandy Ls (20% quartz) some clay
50-57 Fine gray sand
57-63 Fine gray sand, some shell
63-73 Sand, shell, clay
73-78 Very fine gray sand
78-88 Sand (75%), shell, clay
88-92 Sand on top of shell bed
92-103 Fine gray sand
103-107 Poorly cemented shell, lost mud
107-118 Shells (unconsolidated) some sand

VEZ
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