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INTRODUCTION

Missimer and Associates, Inc. was authorized to
recommend on design, construction, and testing procedures
for the installation of three new production wells and
one monitor well at the site of the existing wellfield
of the Pelican Bay Improvement District. The work scope
also included supervision of construction, collection of
geologic samples, geophysical logging, collection and

analysis of test data, and report preparation.

WELL CONSTRUCTION

Three new production wells and one monitor well were
constructed at the locations shown on Figure 1. The wells
were constructed by McGregor Pump Company during the period
between January 26, 1980 and February 20, 1981. A general
construction diagram of the new production wells is shown
in Figure 2. The production wells were constructed with
10-inch PVC casing and 6-inch PVC screen with a 0.020 inch
slot size. The monitor well was constructed with 4-inch PVC
casing and open hole below the casing. Table 1 gives the
construction details on each well.

Geologic samples were collected at minimum five foot
intervals. The description of the geology at each well site
is given in the appendix. Geophysical logs (electric and
gamma-ray and caliper) were run on each well. The geophysical

logs are presented in the appendix.
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TABLE 1.

Well #

5 (C0-287)
6 (C0-288)
7 (C0-289)
C0-290

Casing Total
Diameter Depth
10" 100
10" 101
10" 101

4' 100

CONSTRUCTION DETAILS ON WELLS

Cased

Depth
50
51
53
52

Screen
Interval
50 to 100 (6")
51 to 101 (6'")
53 to 101 (&')

Open hole to
100 ft.



WELL AND AQUIFER TESTING

Each new well was tested to determine its specific
capacity and efficiency. Step drawdown tests were run
at five different pumping rates. These pumping rates were
200, 300, 350, 400 and 500 gpm. Pumping was done for 1
hour at each step, and this duration was sufficient to
allow for stabilization of the water level in the pumped
well. Data from the step drawdown test was analyzed to
determine well efficiency and specific capacity. In addition,
data from the first step of the test was analyzed to obtain
an estimate of the transmissivity of the formation. The
results of these analysis are presented in Table 2.

In addition to the step drawdown tests, one constant
rate pumping test was run on well #7 (C0-289). It was
intended to pump continuously for 12 hours, however, the test
was terminated after 9 hours pumping, when it became apparent
that the water level data was being .made invalid by inter-
ference created by pumping the old production wells. It was,
therefore, not possible to use the data obtained for a
determination of the leakance value. WNevertheless, the data
from the early part of the test could be used to determine
the transmissivity in the northern part of the wellfield.

Well #7 was pumped at 900 gpm for 540 minutes. A
continuous record of water level decline was maintained on
well C0-290, which is approximately 170 feet from the

pumping well.



TABLE 2.

200 gpm
300 gpm
350 gpm
400 gpm
500 gpm

RESULTS OF STEP DRAWDOWN TESTS

specific
specific
specific
specific

specific

Efficiency

capacity
capacity
capacity
capacity

capacity

Well #5 Well #6 Well #7
(CO-~287) (CO-288) (C0-289)
117 166 97
109 153 93
104 140 91
102 138 90
96 131 88
60% 70% 80%



Figure 3 is a log-log plot of the time drawdown
data from this test. Figure 4 is a semi-log plot of the
same data and a sample transmissivity calculation.
Transmissivity wvalues obtained by these analyses were

224,000 gpd/ft and 216,000 gpd/ft.

WATER QUALITY

Samples were collected from each of the new production
wells and analyzed for dissolved chloride. Dissolved
chloride concentrations were: 240 mg/l in well #5 (C0-287);

220 mg/l in well #6 (CO-288); and 220 mg/l in well #7.

RECOMMENDED PUMPING RATES AND PUMP SETTINGS

The new production wells are capable of producing
more water than the old wells. The recommended pumping
rate for each of the new wells is 400 gpm. Because of
drawdown interference within the wellfield, it is recommended
that the pumping rate from well #3 be reduced to 200 gpm,
and the pumping rate from well #4 be reduced to 100 gpm.

The recommended pumping rates for all of the wells are as

follows:
Well # " Recommended Pumping Rate
#1 300 gpm
#2 300 gpm
#3 200 gpm



Well # Recommended Pumping Rate

#4 100 gpm
#5 400 gpm
#6 400 gpm
#7 400 gpm

The pump intakes of the new wells should be set at

45 feet below the top of the casing.

DRAWDOWNS AND WELL INTERFERENCE
The cone of depression due to pumping all wells within

the wellfield at the recommended maximum rate is shown in
Figure 5. This figure was based on a transmissivity value of
200,000 gpd/ft. The leakance of .01 gpd/ftB, which was
determined from the original design program, was also used

in this model.
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Depth(ft)

0-12

12-17

17-24

24-30

30-35

35-40

40-46

46-50

50-55

55-60

60-65

65-70

70-75

.

™~

GEOLOGIST'S LOG OF WELL CO0-287

Description

Sand and shell, fine, light gray-brown, Chione
cancellata, gastropods, bivalves, medium
permeability.

Limestone, gray-tan, sandy, biomicrite to
biosparite, medium-hard, medium-high permeability.

Marl, gray-tan, limestone fragments in a phosphatic
carbonate mud matrix, silty, low permeability.

Marl, gray-tan, shell and limestone fragments
in a clay-mud matrix, silt-sized phosphorite,
low permeability.

Marl, gray-tan, greater clay matrix than above,
minor limestone and shell fragments, matrix is
phosphatic, low permeability,.

Marl, gray-green, green carbonate mud matrix,
minor shell fragments, phosphatic, low
permeability.

Marl, gray-green, shell and sand-sized phosphorite
nodules in mud matrix, low permeability.

Limestone, gray, biomicritic, quartz silt
(3-5%), moldic porosity, gastropods, corals,
echenoid spines, medium to high permeability.

Limestone, gray, biomcritic, increasing amount
of shell, moldic, high permeability.

Limestone, gray-white, biomicrite, trace of
quartz silt, vugged, moldic porosity, high
permeability.

Limestone, gray-white, matrix of fossil hash -
shell fragments and quartz silt, moldic porosity,
high permeability.

Limestone, white, biomicrite, trace of spar
lining wvugs, trace of quartz silt, high
permeability.

Limestone, white, biomicritic, moldic porosity,
vugged, bivalves, spar linings, high permeability.

13



GEOLOGIST'S LOG OF WELL CO-287 - Continued

Depth(ft) Description
75-80 Limestone, white, biomicrite, similar to

above but less shell, quartz silt and spar
is minor, vugged, high permeability.

80-85 Limestone, white-beige, biomicrite, increasing
amount of quartz silt, wvugged, trace of phosphorite,
medium to high permeability.

85-90 Limestone, beige, biomicrite, silty, spar
lining wvugs, trace of phosphorite, medium to
high permeability.

30-98 Limestone, beige, biomicrite, harder than
above, vugged, minor quartz silt, medium to
high permeability.

98-100 Limestone, beige-white, silty, phosphatic, moldic
porosity, medium permeability.

14



Depth (ft)

0-9

9-14

14-19

19-38

38-44

44-49

49-55

55-60

60-65

65-70

70-82

82-89

GEOLOGIST'S LOG OF WELL CO-288

Description

Sand and shell, fine grained, gray to light
brown, gastropods, Chione cancellata, medium
permeability.

Limestone, light gray-tan, sandy, biomicrite,
very hard, medium permeability.

Limestone, gray~light gray, biomicrite, very
hard, macroscopic clear calcite crystals,
minor quartz silt, medium permeability.

Marl, gray-white, limestone fragments and
shell in a carbonate-clay mud matrix, phosphatic,
low permeability.

Marl, gray-green, green carbonate clay matrix,
limestone and shell fragments. Minor quartz
sand, phosphatic, low permeability.

Marl, gray-green, similar to above limestone,
shell and quartz minor, phosphatic, low
permeability. :

Limestone, light gray-white, biomicrite, moldic
porosity, chalky texture, medium to high
permeability.

Limestone, white-gray, biomicritic, wvugged
with microspar lining, trace of quartz silt,
high permeability.

Limestone, light gray-white, biomieritic,
highly wvugged with good spar crystals, high
permeability.

Limestone, light gray-white, biomicritic, similar
to above, high permeability.

Limestone, light gray-white, biomicritic,
spar lining wvugs, trace of quartz silt, medium
hard, high permeability.

Limestone, beige-white, softer than above,
silty, biomicritic, medium to high permeability.

15



GEOLOGIST'S LOG OF WELL C0-288 - continued:

Depth(ft) Description
89-96 Limestone, white-beige, medium hard, vugged

biomicritic, minor quartz silt present, medium
to high permeability.

96-100 Limestone, beige, chalky, medium, silty,
small vugs, medium permeability.

16



GEOLOGIST'S LOG OF WELL C0-289

Depth (ft) Description
0-11 Sand and shell, fine, light gray-brown,

Chione cancellata, gastropods, bivalves,
medium permeability.

11-15 Limestone, gray-tan, very hard, biomicrite,
sandy, loss of circulation at 13 feet, high
permeability.

15-20 Limestone, medium hard, no sample.

20-24 Marl, gray, limestone is biomicritic, lime
mud matrix, silty, low permeability.

24-44 Marl, gray-green, clay-mud matrix with limestone
fragments, low permeability.

44-50 Marl, same as above, low permeability.

50-53 Limestone, gray-green, biomcirite phosphatic,

vugged, high permeability.

53-60 Limestone, gray-cream, biomicritic with micro
spar lining wvugs, spar is minor but present,
high permeability.

60-65 Limestone, gray-white, biomicrite, friable
microfossil hash - limestone and shell fragments,
vugged molds, high permeability.

65-75 Limestone, white, biomicrite, moldic porosity,
vugged, spar lining vugs, high permeability.

75-82 Limestone, white, biomicrite, trace of quartz
silt, softer than above, vugged, high permeability.

82-90 Limestone, beige-white, biomicrite, quartz silt
(5%), moldic porosity, medium permeability.

90-95 Limestone, beige, biomicrite, medium soft, silty,
similar to above, medium permeability.

95-100 Limestone, beige, biomicrite, soft, silty,
trace of lime mud, medium permeability.
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