*p,

5

. (471

THTIA-

CossiL
wmrwa\\/ | ATwnc
\ e

NOETL
ST
SITE
(t’l 93
WELL Sy JT‘)

Fali04
BT CoAST
Aicway
Seale: 1129000 u.s.
mu-(wA/ / \
‘\.. \
@ Sou™ \ ‘\
Jonalhan TEST 3
Dickenson SITE
STATE Park

(H-10%Y

\.
‘k
WELL Su ms) '\

i

F&sp«rt o AHA SV&‘(L\. )AXUIQ\ JCS‘('/ d‘“‘- Drekrmsan 51:,1’( Pqu(
(I ERIN

paric RaAD

Gmmk' Clanela | 9390 hakedd 196,

3




) \
;Jupiter Isiang \¢
OLight Lountry Club:

SR

Ral

s .y 10 RN
FOLOGICAL SURVEY, WASHINGTON O € —1973 7 790000 FEET]

585000m 80°077'307 *8

D I 3N



I'

JONATHAN DICKINSON STATE PARK
AQUIFER TEST REPORT (NORTH SITE)

BY: GEORGE W. HILL

Summary ,

A.

Location. -- Site is located in Township 40 South, Range 42 East,
in SW4%, SEY4, NE% Section 11, in the southeast corner
of Jonathan Dickinson State Park, near Tequesta,

Florida. Site is referred to as the North Site.

Date of Test. -- May 29-30, 1979.

Length of Test. —— Pumping: 16.6 hours;

Recovery: 2.1 hours.

Dischargef ~- 312 GPM

Hydraulic Coeffic¢ients. —-

Transmissivity -- 9,000 ft?/day
Storage Coefficient -- 1.1 x 10—4

-Leakance -- 0.09/day

Analytical Model. —- Hantush-Jacob for leaky confined aquifers

with vertical movement, nonsteady flow.

Computations ~-- by Ralph Wilcox

Remarks. —- This test was run in March 1976 by Larry Land, but
_results were not accepted by region, presumably,
because of the very low pumping rate and possibly
other factors. Transmissivity ranged from 13,000

ftz/day to 34,000 ftz/day.



II. Narrative

A. Introduction

1. Test Purpose. —— To determine the 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 investigation is in cooperation
with South Florida Water Management District.

2. Personnel, -- The test was designed and equipment was installed
by Larry Land, USGS, in March 1976. Larry Land also supervised the first
test.

This test was supervised by Ralph Wilcox. Others involved in
the test were Bill Long and Jay Wendorf. .

Computations were done by Wilcox; Hill wrote the report and
Fred Meyer reviewed the analyses.

B. Physical Aspects

1. Site Locatlon. -— The test site is in the southeast corner of
Jonathan Dickinson State Park near Tequesta, Florida, Township 40 South,
Range 42 East, in SWj, SE%, NE%, Section 11, about 2.5 miles north of the
Martin County Line (Exhibit TI).

2. Exploratory Drilling and Geophysical Logs. -- Lithologic and
geophysical log data were obtained by Mr. Land and used in design and
setting of the production and observation wells., See geophysical and
lithologic log for well M~1093 in 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 inves-
tigators (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 shell and fine
~sand overlain by slightly indurated sandstone with shell fragments (Exhibit
II, III). -

' 4. Well Description. -- All wells were drilled to a depth of about
90 feet, The production well is 4-inch ID PVC and screened from 70-90 feet
(LSD). Observation wells O, and Oy are 2-inch ID, PVC and screened from- |,
70-90 feet (LSD); radii are 25.5 and 100 feet respectively (Exhibit II).




5. Pump. -- The production well was pumped with a 4-inch, gasoline
driven, centrifugal pump.

6. Instrumentation and Measurement of Background, Drawdown and
Recovery Data. -- Keck surface followers in conjunction with
Stevens F-type recorder were used to obtain water-level data.

Observation Well O, was used to obtain background W/L data from
March 16-29. Records are, poor because of recorder malfunctions. The record
does indicate a rising trend in W/L just prior to beginning the test (ExhibitVI).

The recorder charts for drawdown and recovery data were for periods
of a day with a gear ratio of 5:1.

When the test was first started a sizeable leak in the discharge
pipe occurred and the test was temporarily halted and restarted after approx-
imately 30 minutes. After 998 minutes the pump ran out of gas.

The drawdown data is complete for the period of pumping, but both
charts indicate poor response of the Keck surface follower and especially
that for Well 0y. A railroad track is located near the test site and passing
freight trains resulted in numerous "loading" marks on each chart. Much of
the time, the pen trace did not come back to the alignment of the pen prior
to the passing train on both well charts. Maximum deviation of pen alignment
on well Oy before and after each train was about .04 ft. - sometimes settling
downward and sometimes upward. This could be responsible for the upward trend
on 0 log-log plot of t/r2 in the final hours of pumping.

No corrections were made to the d/d data for W/L fluctuations or
trends during the test. Likewise, no corztions were made for mechanical
problems and changes in barometric pressure (negligible).

Rainfall during the test was about 0.03 inches,
Exhibit VI includes all W/L field data.

7. Discharge. -- The production well was pumped at approximately
312 GPM. Discharge was measured by using a circular orifice plate weir
(6-inch pipe, 4-inch orifice) with a piezometer mounted in the side of the
pipe. A gate valve was not used, but discharge remained constant throughout
the test. Well performance was the limiting factor controlling the discharge
rather than the pump itself (Exhibit V).

Discharge was piped 330 feet southward along the road where it
was fed into a ditch which flows southward into a flat marshy area.



8. Anticipated Boundary Conditions. -- Potential boundary conditions
exist both east and west of the test site. The N.F. Loxahatchee River is
1000 feet to the west. The Intracoastal Waterway is approximately 3,500 ft.
northeast of the site. A pond is located just north of the test site about
600 feet. Unfortunately no drawdown data were obtained for the pond.

An approximation of the distance to a recharge source can be made
using the Image Well Theory after Stallman (PL. 9, P.P. 708). By the use of
the equation

.

ri =rxk

the distance from the production well to the recharge boundary can be estimated.
The results of this procedure is shown below.

Distance to

. Radius From Radius of Recharge
Well No. Pumped Well (r) K Factor Image Well (ry) Boundary (ry)
' 2
0-1 : 25.5 11 280 140
0-2 100 3.5 350 175

The calculated boundary distances show no relationship to the pond
which 1s around 600 feet from the production well.

C. Computations

1. Computations and curves are included in Exhibit VIII. Four methods
were considered by Wilcox. 1) Hantush-Jacob method for leaky confined aquifer
with vertical movement. 2) Theis Recovery Method. 3) Boulton's delayed yield
from storage solution. 4) Theim Method II.

The Theis Recovery and Theim Method II methods result in T values
which are probably much too great. The Hantush-Jacob and Boulton's Delayed
Yield methods yield very similar T values. The latter hours of pumping give
some hint of a delayed yleld situation, but because of mechanical problems in
recording of data, especially for Well 0Oy, caution should be taken in considering
drawdown for the last few hours of the test. Too, the test was not run long
enough to verify a delayed yield response.

The loading effect on the drawdown data caused by passing trains
suggest a leaky artesian system. Therefore, results of the Hantush-Jacob
Method for a leaky confined aquifer with vertical movement is the most
reasonable solution.

2. Transmissivity. -- 9,000 ftz/day (rounded).
3. Storage Coefficient. -- 1.1 x 10—4.
4, Leakance. -- 0.09/day.
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