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CONSTRUCTION AND TESTING
OF INJECTION WELL SYSTEM #2
CORAL SPRINGS IMPROVEMENT DISTRICT
WASTEWATER TREATMENT PLANT

INTRODUCTION

In June 1989, the Florida Department of Environmental Regulation
(FDER) issued a construction permit (Certification No. V006-159268) for
one 24-inch-diameter, Class I Injection Well and one Multi-Horizon
Monitor Well to be installed at the Coral Springs Improvement District
(CSID) Wastewater Treatment Plant site in Coral Springs, Florida. The
general site location is shown in Figure 1. On March 7, 1989, contract
documents and specifications prepared by Gee & Jenson, Inc., project
engineers, and Geraghty & Miller, Inc., subconsultants, were made
available to qualified contractors for bidding on the well construction
project. A pre-bid conference took place on March 14, 1989. Bids were
received by Gee & Jenson, Inc., on March 29, 1989. The contract was
awarded to Youngquist Brothers, Inc., a drilling company from Fort Myers,
Florida, on April 26, 1989, subsequent to approval by Gee & Jenson, Inc.,
and Geraghty & Miller, Inc.

The specifications contained provisions for drilling and testing one
24-inch-diameter injection well to a total depth of 3500 feet;
constructing, testing, and completing one multi-horizon deep monitor
well; conducting pumping tests in discrete zones in the bore hole;
collecting well cores to determine adequate confinement; conducting an
injection test to demonstrate that the injection zone could accept the
effluent; and conducting pressure tests and a radioactive tracer survey
to demonstrate mechanical integrity. Copies of various geophysical logs,
geologic logs, cement records, water-quality analyses, mill certificates,
mechanical integrity testing data, and core test data are included in the

appendices.
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Youngquist Brothers, Inc., mobilized manpower and equipment to the
Coral Springs Improvement District Wastewater Treatment Plant in late
July 1989. The monitor well was completed to a total depth of 1650 feet
on November 7, 1989, and the injection well was completed to a total
depth of 3,500 feet on December 1, 1989. Final testing of the injection
well, including geophysical logging, injection testing, and radioactive
tracer survey testing was completed by April 1, 1990.

As a condition of the permit, the FDER requested that, upon
completion of drilling and testing, a final report summarizing the
information obtained during the program be submitted along with an
application to operate well.

This report documents the results of the well-construction program
and contains the various test data used to evaluate the injection zone
and confining sequence. Conclusions are presented regarding the
capability of the injection zone to accept treated effluent and the
integrity of the confining sequence. The monitoring program required by
the Florida Administrative Code (FAC), Section 17.28.25, is presented
along with operation and maintenance procedures for the wells and a
plugging and abandonment program.

FINDINGS
1. The data demonstrate the existence of an extremely-transmissive

injection zone saturated with saline water (water containing more
than 10,000 mg/L TDS).
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2. The injection zone has a transmissivity which is estimated to be
greater than 3 million gallons per day per foot (mgd/ft).

3. The injection well is capable of accepting a flow rate of 15 million
gallons per day in accordance with State regulations.

4, The top of the injection zone occurs at approximately 3100 feet
below land surface and the base of the injection zone occurring at
3500 feet, for a total thickness of approximately 400 feet.

”“S. The contact between potable and non-potable (greater than 10,000 ‘Ek
mg/L of TDS) is gradational and occurs in the interval between 1130 %J,f1
. and 1180 feet below land surface. -

6. The horizontal permeability of the confining sequence as determined
from core tests ranges from 0.00000413 to 0.000963 centimeters per
second (cm/sec.).

7. The vertical permeability of the confining sequence as determined
from core tests ranges from 0.0000011 to 0.0012 cm/sec.

8. Two monitor zones were selected for the monitoring well. The lower
zone is from 1500 to 1650 feet and the upper zone is from 1000 to
1115 feet below land surface. o

9. The presence of a) a highly-transmissive injection zone filled with
water having greater than 10,000 mg/L of TDS, b) suitable overlying
confining sequences, and c) an efficient monitor-well system will
permit the operation of this injection well in compliance with State
and Federal Underground Injection Control Regulations.
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RECOMMENDATIONS

The following recommendations are requirements of Chapter 17-29 FAC
for the safe operation of an injection well. These procedures should be
carried out conscientiously to ensure regulatory compliance and the
successful operation of the well.

1. Well-head injection pressures should be monitored and recorded
continuously. Monthly averages as well as maximum and minimum
values should be reported to the Broward County Environmental
Quality Control Board (BCEQCB) and the FDER on a monthly basis.

2. The flow rate into the well should be monitored and recorded
continuously. Average daily flow rates as well as the total volume
of effluent pumped into the well should be reported to the BCEQCB
and the FDER on a monthly basis.

3. Water samples from both monitor zones should be analyzed weekly
until the issuance of an operating permit for specific conductivity,
pH, and temperature. This information should be reported to the
BCEQCB and the FDER on a monthly basis.

4. Samples from the monitor zones should be collected and analyzed
weekly for turbidity, total dissolved solids, chloride, nitrate, and
total coliform until the issuance of an operating permit. The
results of these analyses should be submitted to the BCEQCB and the
FDER on a monthly basis.

5. A specific injectivity test should be performed monthly. Flow rates
and well-head pressures should be recorded during this period. Test
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results should be reported to the BCEQCB and the FDER in gpm per
specific well-head pressure (psig).

6. The well should be tested for mechanical integrity every five years.
Mechanical integrity may be confirmed by conducting a hydrostatic
pressure test on the injection casing, a television survey, a
temperature log and a radioactive tracer survey. Other test methods
may be used subject to approval by the FDER.

DATA COLLECTION

During the construction of the injection well, data were collected
by a variety of methods. These methods along with comments on the
application and usefulness of each, are discussed in this section.

A log of drilling and related activities (Daily Log) was maintained
by the project staff, who were present on a 24-hour basis. This log
contains items related to each well's construction and testing; various
work tasks such as geophysical logging, coring, inclination surveys, and
related incidents and daily activities at the site. A separate
construction log was maintained to record materials used during
construction, time spent on contract items, and footages drilled. Items
detailed in the construction log also were noted in the Daily Log.
Copies of the Daily Logs were furnished on a weekly basis to the members
of the Technical Advisory Committee (TAC).

Additional, raw field data were provided to the TAC on a weekly
basis. These data included copies of the driller's log, geologic log,
summary lithologic log, and weekly water-quality analyses and water
levels for the four surficial-aquifer wells.
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Formation cuttings were collected from the pilot holes in both the
injection well and the monitor well. Lag time for the cuttings (time
required for the cuttings to circulate from the bottom of the hole to the
surface) was calculated regularly to ensure that accurate sample depths
were recorded. The samples were washed, dried, and examined
microscopically, and a geologic log was prepared by a Geraghty & Miller
geologist. A set of samples from each well was sent to the Florida
Bureau of Geology in Tallahassee, Florida. Copies of the geologic logs
are presented in Appendix A. Geraghty & Miller geologist also prepared a
continuous summary log correlating lithology, weight on bit, penetration
rate, and a concise geologic description. This log was prepared using a
vertical scale of 20 feet per inch to facilitate correlation with all the

geophysical logs.

During the drilling of the pilot hole in the injection well, cores
were collected using a core barrel and a 4-inch-diameter core bit. The
core intervals averaged approximately 10 feet in length. The cores were
photographed, and core sections were sent to a laboratory where they were
tested to determine horizontal and vertical permeability, porosity,
unconfined compressive strength, and specific gravity. Photographs of

the cores are contained in Appendix B.

Single-shot inclination surveys were run every 60 feet during
drilling of the pilot and ream holes. During the entire drilling
operation, the holes never deviated greater than 1/4 of a degree from

vertical.

Various geophysical logs were conducted in the pilot holes to
collect data on the presence and nature of the injection zone, the
confining sequence, and the suitability of monitor zones. Dual-induction
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(a shallow, medium, and deep investigation borehole tool), temperature,
caliper, natural gamma-ray, and borehole-compensated sonic/VDL logs were
performed. Copies of the various logs are contained in Appendix C.

The dual-induction log was used to differentiate between the
limestone and dolomite beds and, along with the gamma-ray log, was used
to aid in the correlation of lithologic units in the hole. The
"porosity" log (borehole-compensated sonic) was useful not only in
identifying the injection zone, monitor zones, and the confining seqguence
but also as an aid in locating zones that could cause problems during

cementing.

Inflatable straddle-packers were used to conduct pumping tests at
various intervals in Injection Well #2 (IW—Z). The packers were leased
by Youngquist Brothers from TAM International. Five pumping tests were
performed in order to obtain hydraulic conductivity and water-quality
data. The tests were performed at a constant pumping rate using a
submersible pump set in the drill pipe. Drawdown and recovery
measurements were recorded and representative formation water samples
were obtained. The transmissivity and hydraulic conductivity values
calculated from the packer tests are presented in Table 1. The water-
quality results from the samples collected during the straddle-packer
tests are discussed in a later section (see Appendix D).

After setting and cementing the 24-inch-diameter injection casing, a
hydrostatic pressure test was conducted on the casing prior to the
injection test. Pressure testing of IW-2 was performed on three separate
occasions. During the first test, a pressure decline of 1 psi every five
minutes was observed. Based on a test pressure of 150 psi, the allowable
pressure drop is 7.5 psi per hour or 0.625 psi every five minutes. The
pressure loss was attributed to the heat of dehydration from the setting
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cement, a phenomenon that has been observed in several other
installations. To correct this problem, the well was circulated for 12
hours to help cool the casing. Additionally, a 10-foot cement plug was
set near the casing seat. The second test showed virtually the same
results and the cement plug at the bottom of the casing was suspected as
being the problem. Cement and fine-grained sand were then used to help
seal the bottom casing plug. The third test showed a pressure decline of
6.0 psi over an hour, which complies with the regulatory requirement. A
copy of the final pressure-test data is presented in Appendix E.

After completion of the injection well, the injection zone was
developed to obtain water samples, and the shallow and deep monitor zones
were sampled. The samples were analyzed for various constituents to
establish the "natural" or background gquality of the water in the
injection zone and in both monitor zones prior to disposal of treated
effluent. Copies of the laboratory reports of the analyses are contained

in Appendix D.

Following the injection and monitor-well sampling, 24 hours of
background temperature and pressure data were collected on the injection
zone prior to beginning the injection test. The injection test was
conducted for a three-hour period, during which approximately 1.3 million
gallons of water was pumped into the well. The test was aborted after
three-hours of pumping due to a lowering of the water level is the canal
from which the injection water was being taken. Twelve hours of post-
injection-test recovery then was recorded. OData were collected at 30-
second intervals near the start of the test and the sampling interval was
gradually increased to five minutes as the test progressed. The test
results and interpretations are discussed later in this report.
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After the injection test, fresh water was pumped into the injection
well before surveying with the video camera. The favorable picture
quality obtained during the survey provided visual data on the condition
of the injection casings and the nature of the injection zone. Video
copies have been supplied to those members of the Technical Advisory
Committee requesting the information.

A Radioactive Tracer Survey (RTS) was conducted after the video
survey. Five logging events were conducted which consisted of moving a
logging tool with gamma-ray detectors through an interval where a known
amount of the radioactive isotope Iodine 1321 was released. These tests,
detailed later in this report, were performed to ensure the mechanical
integrity of the injection well. A copy of the original log is included
in Appendix C.

WELL DRILLING AND CONSTRUCTION

In July 1989, Youngquist Brothers constructed the drilling pad for
IW-2 and for the deep monitor well. In August 1989, drilling commenced
on IW-2 and the deep monitor well.

Injection Well #2

Construction of the injection well began in August 1989 with the
drilling of a nominal 70-inch-diameter hole to a depth of 50 feet using
the mud-rotary method of drilling. Pit casing (62-inch-diameter) was
installed to a depth of 50 feet and cemented in place using ASTM Type II
neat cement. Next, a nominal 60-inch-diameter hole was drilled to a
depth of 170 feet. A string of 54-inch-diameter conductor casing then
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was installed and cemented to a depth of 170 feet using ASTM Type II
cement with 12-percent bentonite.

Following the cementing of the conductor casing, a temperature log
was conducted. A 52-inch-diameter pilot hole then was drilled to 1001
feet. A caliper/gamma-ray log was conducted prior to setting and
cementing 44-inch-diameter surface casing at 1000 feet using ASTM Type II
cement with 12-percent bentonite. Temperature logs were conducted after
each stage of cementing.

After cementing of the 44-inch-diameter surface casing, the drilling
method was changed from mud-rotary to reverse-air. A 12-1/4-inch-
diameter pilot hole was drilled to 1800 feet, and geophysical logging
(dual-induction, temperature, natural gamma-ray, borehole-compensated
sonic/VDL, and X-Y caliper) was conducted. Straddle-packer testing was
conducted over the intervals from 1090 to 1130 feet and 1180 to 1220
feet. Upon completion of the testing program in the pilot hole, the hole
was reamed out to a nominal 44-inch diameter down to a depth of 1800
feet. Following the reaming of the hole, a gamma ray/X-Y caliper log was
conducted. Subsequently, a 34-inch-diameter intermediate casing string
was set at 1800 feet. Cementing of the 34-inch-diameter casing required
six stages.

After the 34-inch-casing was cemented in place, drilling of the 12-
1/4-inch-diameter pilot hole continued to a depth of 3000 feet. During
drilling of the 12-1/4-inch-diameter pilot hole, six 4-inch-diameter
cores were taken from the following intervals: 2350 to 2360 feet, 2450
to 2460 feet, 2850 to 2560 feet, 2600 to 2610 feet, 2700 to 2710 feet,
and 2820 to 2830. The results of the laboratory analysis of the cores
are presented in Table 2. Upon completion of the pilot hole, a suite of
geophysical logs was conducted. Three straddle-packer tests were
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performed over the intervals from 2300 to 2340 feet, 2450 to 2490 feet,
and 2600 to 2640 feet. Next, the hole was reamed to a nominal diameter
of 34 inches, and 24-inch-diameter injection casing was installed to a
depth of 2900 feet. Cementing of the 24-inch-diameter casing required
ten stages and a total cement volume of 8360 cubic feet. Temperature
logs were recorded after every stage, and a cement bond log was conducted
on the entire length of the casing after the cement job was completed. A
copy of the cement bond log appears in Appendix C with other geophysical
logs. After the cement bond log was completed, a hydrostatic pressure
test was successfully performed. Following the pressure test, the cement
plug was drilled out and the injection zone was drilled to the final
depth of 3500 feet using a 22-inch-diameter bit. Water samples were
taken from the injection zone were taken (see section entitled "Water
Quality") and geophysical logs were conducted in the open hole from 2900
to 3510 feet.

The injection test for IW-2 began after a 24-hour pre-injection-test
monitoring period; the 24-hour injection test was aborted after three
hours due to a lack of supply water. After the injection test, a 12-hour
post-injection monitoring was conducted for 12 hours. A TV survey and a
radioactive tracer survey completed the testing of the well.

Review of the cementing records, pressure-test results, injection-
test data, and radiocactive tracer survey indicates that the injection
casing is properly cemented and that isolation between the injection
horizon and overlying sources of drinking water has been achieved.

The conductor, surface, and intermediate casings were all 0.375-
inch-wall API Grade B pipe. The final injection casing was 24-inch-
diameter Grade B pipe with a 0.500-inch wall thickness. Copies of the
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mill certificates are found in Appendix G. Complete construction details

are shown on Figure 2.

Dual-Zone Monitor Well

The monitor well construction began with the drilling of a nominal
35-inch-diameter hole to 20 feet, followed by setting and cementing 30-
inch-diameter casing. A nominal 28-inch-diameter hole then was drilled
to a depth of 170 feet, followed by setting and cementing 24-inch-
diameter casing at 170 feet using ASTM Type II neat cement and ASTM Type
II cement with 12-percent bentonite. Following cementing, a temperature
log was conducted. A nominal 22-1/2-inch-diameter hole was drilled to
1007 feet. During the drilling, inclination surveys were conducted every
60 feet. A gamma ray/caliper log was then conducted, and 1lé-inch-
diameter casing was installed at a depth of 1000 feet. The casing was
cemented in place in two stages using ASTM Type II cement. Temperature
logs were conducted after each cementing stage. A cement bond log was
run on the lé6-inch-diameter casing from 1000 feet to surface, and a
hydrostatic pressure test was successfully completed. After the pressure
test, a nominal l6-inch-diameter hole was drilled to 1510 feet, and a

caliper/gamma-ray log was conducted in the open hole.

The final 6-5/8-inch-diameter coated casing string was installed
from 1510 to surface. The casing string was left uncemented from 1100
feet to surface for annular monitoring purposes (the upper monitoring
zone). A cement bond log was conducted, and a pressure test was
successfully performed on the 6-5/8-inch-diameter casing. Next a nominal
6-inch-diameter hole was drilled from 1500 to 1650 feet to serve as the
lower monitoring zone. Both the shallow (1000 to 1100 feet) and deep
(1510 to 1650 feet) monitoring zones were disinfected, developed, and
sampled. Water samples were analyzed for primary and secondary drinking
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water standards including EPA Test Methods 608, 624, and 625 (see
Appendix D for laboratory results). Construction details of the monitor
well are shown on Figure 3.

SUBSURFACE CONDITIONS

Background

The final design of the injection well was based on the information
collected during drilling and testing of the pilot holes, and the
drilling and testing program was established to provide flexibility in
well-completion procedures as dictated by local geologic conditions.
Specifications for the program were based and on regional geologic
conditions and data from existing injection wells in the area. This
section on subsurface conditions is presented at this point in the report
so that the reader will obtain a good understanding of local geologic
conditions and the rationale for the final design of the well.

Geologic Setting

A well-defined, areally-extensive sequence of carbonate sediments is
present at the CSID site and throughout the area. The geologic units
found during the construction of the well satisfied the requirements of
Chapter 17-28 FAC. The injection zone 1is capable of receiving the
required volume of effluent (15 million gallons per day, maximum
injection rate), and disposal of the effluent into this zone should not
result in contamination of any Underground Source of Drinking Water
(USDW). A brief description of the various geologic units follows.
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As shown in Figure 4, the sediments from land surface to
approximately 200 feet in depth, are comprised of sandstone, limestone,
and clay with varying amounts of shell. The sandstone is generally light
gray to light olive brown, comprised of quartz and phosphatic minerals,
with a fine-to medium-grained texture. The limestone is a light gray to
dark gray micrite which is sparsely located within the sandstone
sequence. Various amounts of sand and shell also are present within
these sediments. Solution features common in the upper 200 feet of
sediment give this unit the high permeability characteristic of the
Biscayne agquifer. These sediments are Pleistocene to Miocene in age and
correspond to descriptions of the Anastasia and Tamiami Formations.

Below 200 feet, the sediment is predominantly composed of an olive
gray, plastic clay with various (usually small) amounts of sand. From
600 feet to about 1000 feet, the sediment is predominantly carbonate mud
(marl). The marl is generally pale olive gray, soft, and composed of
sand with interbedded layers of limestone present throughout the
interval. The limestone varies from light gray to pale orange to
yellowish gray micrites and biomicrites. Various amounts of sand and
shell are present within both sediment types. The sediments in the
interval between 200 and 1000 feet are Miocene to late Eocene in age and
correspond with descriptions of the Hawthorn Formation.

Between 1000 feet and 1600 feet, the limestone is typically a pale
orange to grayish orange, fine- to medium-grained, sandy, soft
biomicrite. The limestone is this sequence is upper to middle Eocene in
age and is delineated as the Avon Park Formation. The late Floridan

aquifer is contained within this section.

In the interval from 1600 feet to 2100 feet, the limestone consists
of light gray to pinkish gray, fine- to medium-grained, hard, vuggy
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biosparites and micrites. The sonic and neutron logs indicate a decrease
in formation porosity in this interval. This section is comprised of
middle to early Eocene-age sediments of the lower Avon Park and Lake City

Limestone formations.

At approximately 2100 feet, dolomite is first encountered. The
interval between 2100 feet and 3000 feet consists of alternating layers
of dolomite and limestone. Below 3000 feet, the rock is composed almost
entirely of dolomite. The dolomite in the upper part of this interval is
predominantly light brown to moderate brown, massive, and dense with some
dissolution features. The interbedded limestone in this interval
consists of pale orange to gray, fine- to medium-grained, hard
biosparite. The porosity is irregular in the interval between 2300 and
2900 feet. Core samples taken from various locations within this
interval revealed total porosities ranging between 43.5% and 17.3%. This
section contains early Eocene-age sediments of the lower Lake City
Limestone and Upper Oldsmar Limestone formations.

The injection zone extends from approximately 3100 feet to 3500 feet
in depth in the lower section of the Oldsmar Formation. Results from the
television survey indicate that the dolomite in this zone exhibits
extensive dissolution cavities and fracturing. Open-spaced crystal
growth is commonly apparent in the vugs of dolomite in the well cuttings.

Hydrogeologic Setting

Subsurface conditions were determined by evaluation of the drill
cuttings, laboratory tests conducted on cores, straddle-packer pumping
tests, and geophysical logs. The straddle-packer tests provided
information on the hydraulic conductivity of the confining sequences and
on water quality. Core testing conducted in the laboratory yielded
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additional information on the vertical permeability of the rock
comprising the confining sequence. Geophysical logs were useful in
measuring the relative porosities and the vertical extent of individual
units. Evidence from each of these sources is used in the following text
to describe hydrogeologic properties of the various confining sequences
and water-bearing zones encountered during the drilling of the injection
well.

The upper 200 feet of sediments beneath the site are Pleistocene,
Pliocene, and late Miocene-age sand, silt, limestone, and shell. These
sediments contain the surficial aquifer which is used as a source of
drinking water throughout the county.

Underlying the surficial aquifer are approximately 800 feet of
Miocene clay and marl forming a confining bed between the surficial
aquifer and the Oligocene- to Eocene-age limestones and dolomites of the
Floridan aquifer. This confining bed is called the Hawthorn Formation.
Water quality in the Floridan aquifer is poor in comparison to the
surficial aquifer, and water from the Floridan aquifer in this area
contains concentrations of dissolved solids which exceed drinking-water
standards. The aquifer generally is not used as a source of drinking
water in the county because of the additional treatment required to meet
potable standards. The Floridan aquifer exists under artesian conditions
with a potentiometric level above land surface. The dense Miocene clays
of the overlying Hawthorn Formation provide good confinement for this

aquifer.

Confining Sequence

Based on interpretation of the various data, the injection zone is
overlain by a confining sequence in the interval between 2100 and 3100
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feet. The most significant section of the confining sequence occurs
between 2700 feet and 3000 feet. The limestone that comprises this
sequence is a very fine-grained biomicritic rock interbedded with fine to
coarse crystalline dolomite.

Within the confining sequence, three straddle-packer tests were
conducted. Figure 5 shows a typical straddle-packer assembly. The
recovery data from the packer tests were analyzed using a method
described by Schafer (1980) for low-yield formations. The values of
hydraulic conductivity determined from these tests (Table 1) ranged from
0.000259 cm/sec to 0.000133 cm/sec. Laboratory tests conducted on the
cores taken from this interval showed vertical permeabilities ranging
from 0.00112 cm/sec to 0.0000011 cm/sec. From the core data shown in
Table 2, it can be seen that the porosities for the limestone in the
confining sequence range from approximately 17.3 to 43.5 percent. These
porosities are at the high end of generally-expected porosity values for
limestone. The vertical permeability of the limestone cores averages
0.000042 cm/sec. Given these low values of permeability, it can be
concluded that not all the pore spaces are interconnected and the
effective porosity must be lower than the values obtained frcm the
laboratory analyses.

Injection Zone

The presence of an injection zone was indicated during drilling by a
constant chattering of the drill string, which is characteristic of a
highly~fractured dolomite formation. Confirmation of the presence of the
injection zone was made from the cuttings, geophysical logs, TV survey,
and injection test. The results of the injection test are presented in a
subsequent section of this report. Evidence gathered during drilling and
testing confirmed that the injection zone consists of a fractured and
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cavernous dolomite. The depth to the top of the zone is approximately
3100 feet. The bottom of the zone was encountered at a depth of
approximately 3500 feet.

The injection zone and the occurrence of dolomite are shown clearly
on the dual-induction and borehole-compensated-sonic logs presented in
Appendix C. The resistivity profile shown on the dual-induction log
varies considerably within the injection zone (3100 to 3500 feet). This
variation is due to the presence of massive, dense dolomite (higher
resistivity) along with fractures and cavities containing salt water (low
resistivity). On the borehole-compensated sonic log, the faster transit
velocities and cycle skipping seen between 3100 feet and 3500 feet
confirm the presence of dolomite containing large cavities. The presence
of large cavities and fractures also can be seen on the television

survey.

Water Quality

Water samples were collected from the injection well during each
straddle-packer pumping test for analysis of selected major ions to
establish the 10,000 mg/L of TDS interface and background water quality.
Laboratory test results are given in Appendix D. After the monitor zones
were developed, water samples were collected and analyzed for selected
ions to establish background water quality. These analyses are presented
in Appendix D.

During the straddle-packer tests, a 40-foot section of the pilot
hole was isolated using inflatable packers provided and installed by TAM
International. Each zone was pumped for a four-hour period using a
ubmersible pump. Temperature and conductivity readings of the water
pumped from the isolated zones were taken periodically throughout the
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tests. Just prior to the end of the pumping portion of the straddle-
packer tests, samples were collected from each zone for laboratory

analysis.

Two straddle-packer tests were conducted in the interval between
1090 and 1220 feet. Water-quality analyses from these tests are presented
in Table 3. The upper straddle-packer test yielded water with 9,367 mg/L
of TDS, whereas the lower straddle-packer test yielded water with 10,658
mg/L of TDS. These straddle-packer tests "bracket" the 10,000 mg/L T0S
horizon, which for regulatory purposes will be reported at 1150 feet.
The TDS value eventually reaches 30,000 mg/L in the interval between 2300
and 2340 feet. The water-quality data obtained from the injection zone
in IW-2 shows that it contains formation waters with 35,100 mg/L of TDS
and that the zone can be used for disposal of treated wastewater in
compliance with Chapter 17-28 FAC.

RADIOACTIVE TRACER SURVEY

On January 13, 1990, a Radioactive Tracer Survey (RTS) was conducted
on IW-2. Figure 6 displays a typical Radioactive Tracer tool
configuration.

The test began with Schlumberger conducting a background gamma-ray
log (GRL) from 3500 feet to 1400 feet. Next, the ejector was positioned
at 2896 feet (two feet below the casing seat). A two-millicurie (MCI)
slug of Iodine 131 was released under static conditions, and time-drive
monitoring was conducted for 70 minutes after the release. A second GRL
was conducted from 2900 feet to 2000 feet. Following the second GRL, the
casing was flushed for one hour using fresh water at a rate of 130
gallons per minute (gpm). A third GRL was conducted from 2950 feet to
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2000 feet. The tool was repositioned at 2889 feet (five feet above the
casing seat). A two-MCI slug was ejected while injecting fresh water
into the well at 130 gpm. Time-drive monitoring proceeded for the next
61 minutes. A fourth GRL was conducted from 2900 feet to 2000 feet.
Once again, the casing was flushed with fresh water for one hour at 130
gpm. A fifth GRL was conducted from 2950 feet to 1400 feet.

The results of the RTS are presented on the enclosed log in Appendix
C. Starting from the back section of the log, the various surveys are
presented in the same sequence as discussed above. Figure 7 displays the
log presentation of a typical RTS. Descriptions of the multiple logging
measurements recorded are presented below.

Measurement Description
GR Upper gamma-ray detector
GR [1] Upper gamma-ray detector
(background data previously recorded)
CCL Casing collar locator
GRSG Lower gamma-ray detector
GRSG [1] Lower gamma-ray detector

(background data previously recorded)

GRTE Middle gamma-ray detector

The initial background GRL shows high readings in the open-hole
section between 2900 feet and 3500 feet. These readings were influenced
by slugs released during operational tool testing conducted 12 hours
prior to the survey. The cased-hole section of the log reflects a
typical background response. Naturally, the middle detector (GRTE)
measures much higher radiation levels because of its proximity to the
source material. Following the background survey, time-drive monitoring
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data of the first release of tracer material is presented. The thick
blue mark on the right side of the time (center) track indicates the time
at which the tracer slug was ejected. Near the 10-minute mark, the
middle detector (located two feet below the ejector) shows evidence of
the slug dispersing outward from the ejector. At the 12-minute mark, the
middle detector readings decrease, indicating that the slug has dispersed
beyond the middle detector. Between 23 and 29 minutes, readings from the
lower detector (GRSG) increase from 20 to 40 API units, while readings
from the upper detector (GR) show no change. Given that the distances
between the ejector and both the lower and upper detectors are 15.3 feet
and 9.8 feet, respectively, the rate of dispersion downward is obviously
greater than that for upward dispersion. The slug is first detected by
the upper detector at approximately 30 minutes. Readings from the upper
detector increase from 20 to 100 API units over the next 10 minutes and
remain fairly constant until the 58-minute mark. Over the next five
minutes, readings from the upper detector increase to a maximum of 165
API units and basically remain constant until the cessation of time-drive
monitoring at approximately 70 minutes. These results are indicative of
the relatively slow upward dispersion of the slug. Conversely, the lower
detector reveals a higher rate of dispersion over the same time interval.
Readings quickly increase to a maximum of 115 API units near the 36-
minute mark, followed by a rapid decrease to 80 API units at 38 minutes,
indicating the rapid rate of dispersion.

Following the time-drive monitoring data, the second GRL results are
presented. Background logs are included on the log for easy reference.
With the exception of the stainmed portion of the casing between 2870 and
2900 feet, the log correlates favorably with the background data. Minor
variations are undoubtedly due to stains on the detectors.
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The third GRL results are presented next. This log was conducted
after flushing the casing, and can serve as updated background data for
the dynamic test to follow.

Time-drive monitoring data from the dynamic test are shown in the
next log segment. The slug first reaches the middle detector only a few
seconds after release. At the three-minute mark, the slug encounters the
lower detector. The slug is completely displaced below the lower
detector within the next 15 minutes. Further pumping over the next 30
minutes cleanses the detector, thereby reducing the readings down to the
initial level. Readings from the upper detector remain basically
unchanged throughout the monitoring period (61 minutes). These results
provide tangible evidence of the casing integrity because of the lack of
any upward migration of the slug at a relatively slow pumping rate (130

gpm) .

The fourth GRL is presented in the next section. Again, except for
the stained area near the casing seat, the log results closely resemble
the original background data.

In the final section, the fifth GRL is presented. Occasional minor
fluctuations from background data, revealed on the fourth GRL, have been
suppressed as a result of the additional flushing performed prior to
conducting the fifth GRL.

The results of the RTS testing indicate that there is no leak inside
the casing or in the cement sheath behind the casing. The survey has
also shown that there is significant permeability in the formation
immediately below the casing seat. This fact is also demonstrated by
geophysical logs conducted in the open hole over this interval.
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OPERATION AND MAINTENANCE

When the injection well is operating during long-term injection
testing and through the operational life of the well, a variety of data
will be collected to satisfy statutory/permit requirements and to assist
in managing the system. This section discusses the basic requirements
for data collection to aid in permit compliance during the initial
testing period and during the operation of the system.

Injection-Well Data Collection

The well-head pressure and the injection rate will be monitored
continuously to ensure that the maximum pressure at the well head does
not exceed 96 pounds per square inch gauge (psig) and the velocity down
the well does not exceed 8 feet per second. Values of the daily maximum
flow in millions of gallons per day (mgd) and total daily flow (mgd) will
be recorded on a daily basis and submitted monthly to the Florida
Department of Environmental Regulation (FDER). Daily measurements of the
maximum injection pressure (psig) and average injection pressure (psig)
also will be reported monthly to the FDER. Monthly averages for the
daily maximum flow (mgd), daily maximum injection pressure (psig), and
daily average injection pressure (psig) will be calculated for monthly
reporting to the FDER. Measurements of the injection pressure and rate
should be made at the same time and recorded so that correlations between
these two values can be made.

It is essential that performance data be collected from the start in
order to establish baseline information to satisfy regulatory
requirements and to serve as a benchmark for future data comparison and
analysis of performance. These records will be maintained permanently.
The lead plant operator or higher official must sign and date each
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submittal. A sample form for recording the above-mentioned measurements
and calculations is included in Appendix I.

Dual-Monitor-Well Data Collection

The purpose of monitor-well data collection is to detect changes in
water quality in the monitor zones that could be attributed to the
injection of treated effluent. The constituents established for analysis
are chloride, specific conductance, fecal coliform, total kjeldahl
nitrogen (TKN), total dissolved solids (TDS), pH, temperature, and
ammonia. Analysis for these constituents will be conducted weekly and
reported to the FDER monthly. The lead plant operator or higher official
must sign and date each submittal.

In order to collect the monitor-zone water samples, each monitor
zone has been equipped with a sampling pump. At least three well volumes
will be pumped from the monitor zones before samples are taken. The
water from the monitor zones will be discharged into the treated-
effluent wet well and disposed into the injection well.

The integrity of the monitor-zone sampling systems is to be
maintained at all times. Sampling lines and equipment shall be kept free
of contamination through the use of independent discharges and no
interconnections with any other lines. Because both monitor zones will
flow due to artesian pressure, the height of the water column in each
monitor zone will be the same as the total depth of that monitor zone;
i.e., the water column in the shallow monitor zone will be 1,115 feet and
the water column in the deep monitor zone will be 1,650 feet. The volume

of water in the shallow-monitor-zone water column isyapprqximatelyﬂ9!650w_
gallons, and the volume in the deep monitor zone water column is

approximately 2,425 galldnsf,'wMult;p;yingWthesequlume by 3 will
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determine the minimum volume of water required to be pumped from the
respective monitor zones prior to sampling. Therefore, a minimum of
28,950 gallons of water must be pumped from the shallow monitor zone and
a minimum of 7,275 gallons of water must be pumped from the deep monitor
zone. Assuming the sampling pumps have a pumping rate of 75 gallons per
minute (gpm), the deep monitor zone should be pumped for a minimum of 1.7
hours (7,275 gallons divided by 75 gpm/60) and the shallow monitor zone
should be pumped for a minimum of 6.5 hours (28,950 gallons divided by 75
gpm/60). Should a higher or lower pumping rate be determined, the
pumping time can be adjusted accordingly.

Monitor-zone pressure data should be recorded prior to purging and
submitted to the DER with the monthly reports. Also, daily measurements
of maximum, minimum, and average monitor-zone pressures must be recorded.
It is recommended that a 7-day, wind-up, 2-pen, pressure recorder be
employed for this task. This gauge can record both monitor-zone
pressures simultaneously and will not require any electrical service at
the well head. Forms have been provided in Appendix I.

Injectivity Testing

A well's injectivity is a function of (1) friction loss in the
casing; (2) the bottom-hole driving pressure; and (3) the density
differential between treated effluent and the formation water in the
injection zone. The latter is a constant as long as the temperature and
density of the injection fluid remain constant. Friction loss in the
casing and bottom-hole driving pressure can vary as a result of changes
in the flow rate, plugging of the injection zone, and the physical
condition of the pipe. 1In general, pressures build slowly with time (for
a given pumping rate) as the casing "ages." Similarly, plugging of the
injection zone can cause a gradual pressure buildup with respect to time;
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this is not expected at Coral Springs because of the cavernous nature of

the injection zone.

Periodic determination of a well's injectivity can be used as a
measure of a well's efficiency, and it is recommended as a management
tool for the injection-well system. Performing the test is relatively
simple; it involves injecting into a well at two or more injection rates
and recording the surface injection pressure for each rate. The
injectivity is calculated by dividing the injection rate by the required
surface injection pressure (injection pressure minus static pressure).
The result is expressed as gallons per minute per psi of pressure. As
noted, testing should be conducted consistently at two distinct rates so
that future comparisons can be made. The high injection rate should
approach the maximum design flow or an injection rate as high as can be
sustained for the injectivity testing period.

As soon as the wells are placed in operation, a procedure for
injectivity testing should be established to collect baseline operating
data. The procedure should be easily repeatable so that injectivities
can be computed for the same injection rates. Testing should be done bi-
weekly for the life of the well. The lead plant operator or higher
official must sign and date each submittal.

Monitor-zone pressures must be recorded prior to, during, and after
each test and submitted to the DER with the test results. A form for

providing this information is included in Appendix I.

Mechanical Integrity

An injection well has mechanical integrity if there is no leak in
the casing and no fluid movement into any underground source of drinking
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water through channels adjacent to the injection-well bore. In
accordance with FAC 17-28.13(6) and 17-28.25(1), the mechanical integrity
of all injection wells must be demonstrated every five years. A video TV
survey is required for the injection well and injection zone. The
injection casing must be pressure tested, or tested by an approved method
to demonstrate absence of leaks. A temperature and/or noise log and
monitoring of overlying aquifers will be conducted to demonstrate absence
of fluid movement through channels adjacent to the injection well bore.
A radioactive tracer survey (RTS) also is required every five years.

Plugging and Abandonment Plan

Section 28.27(2) of Chapter 17-28 FAC states that "an applicant for
an Underground Injection Control permit shall be required to submit a
plan for plugging and abandonment which may include post-closure
monitoring of the injection operation." The DER can order the plugging
of an injection well when it has been abandoned or has been "determined
to be a threat to the waters of the State." Additionally, the P&A
(plugging and abandonment) plan should be included in the Operation and
Maintenance manual for the treatment facility so that it can be
implemented promptly in the unlikely event it is ever needed. The
objective of the P&A plan is to effectively plug or seal the borehole
through the confining bed and prevent the upward migration of injected
treated effluent and the circulation of ground water of different
qualities. The program described in this section will accomplish that
objective.

The plugging program will require the services of a qualified
contractor with equipment capable of installing drill pipe to a depth of
approximately 3,000 feet, pumping ASTM Type II neat cement, and mixing
and pumping drilling fluid to suppress flow, as well as the capability of
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providing some form of blow-out prevention equipment. In the event the
Coral Springs Improvement District IW #2 has to abandoned, the following
program would be followed.

The initial step in the program will be to mix a solution of
"weight" material and pump it into the well to suppress flow. Sufficient
weight material should be added to the well to depress the fluid level to
approximately 20 feet below pad level. A supply of previously-mixed
drilling fluid should be kept on-site as weight material and may have to
be added periodically to maintain the desired fluid level in the well.
Following the addition of the weight material, the well-head assembly
will be removed to permit easy access into the well. A blow-out
preventor will be installed at this time.

The bridge plug will consist of 2-inch-diameter threaded tubing and
two cement baskets assembled on location and lowered into the well on a
string of drill pipe. A careful tally of pipe lengths should be kept to
permit setting of the plug with the cement baskets about 5 feet above the
bottom of the injection casing. The 2-inch-diameter casing will have a
bottom plug and two sets of left-hand-threaded couplings at levels about
80 to 140 feet above the bottom of the injection casing. A series of
cement ports will be cut into the 2-inch-diameter tubing above the cement

baskets.

The cement baskets will be expanded and set by adding crushed
limestone to the well and allowing it to settle. A mixture of ASTM Type
II neat cement will be pumped into the well through the drill pipe and
the cement ports above the limestone fill. The quantity of cement pumped
should be equivalent to the volume of slurry required to fill the casing
from the top of the limestone to one foot below the lowermost left-hand-
threaded coupling.
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The cement will be allowed to set for at least 24 hours, then
"tagged" with a wire line to determine if fill-up has been achieved. If
not, additional crushed limestone will be added and another stage of
cement will be pumped (a single stage of cement usually is sufficient to
build the first portion of the bridge plug). A strain of no more than
1,000 pounds above drill-string weight will be exerted. If no movement
occurs (other than pipe stretching), the plug is deemed set and the
Contractor will proceed with disconnecting the assembly by rotating and
"backing off" the drill pipe (right-hand rotation will unscrew the pipe
from the left-hand-threaded couplings). Two successive small stages
consisting of no more than 100 feet of cement fill-up will be pumped.
The remainder of the casing will be filled with neat cement after the two

smaller cement stages are set.

The monitor well also will be plugged in the event the injection
well is abandoned. However, the FDER may require sampling of the monitor
zones for some period of time after abandonment and plugging of the
injection wells for post-closure monitoring of the system. The 6-5/8-
inch-diameter tubing for the deep monitor zone can be plugged from the
surface by pumping sufficient ASTM Type II neat cement to displace the
fluid in the tubing. The upper monitor zone will require installation of
a tremie line to fill the hole from 1,147 feet to the surface. Cementing
of this zone should only require a single cementing stage.

ACKNOWLEDGEMENTS

The success of this program was due largely to the cooperative
efforts of a number of individuals on the staffs of the Coral Springs
Improvement District, Gee & Jenson, the South Florida Water Management



GERAGHTY & MILLER, INC.

30

District, the U. S. Geological Survey, and the Florida Department of
Environmental Regulation. All parties worked together to complete this
project that will enable the City of Coral Springs to dispose of treated
effluent safely and to protect the local environment. Special thanks are
due to the following individuals for their assistance, guidance, and

cooperation.
Gee & Jenson U.S. Environmental Protection Agency
John McKune Steve Burton

Coral Springs Improvement District U.S. Geological Survey

Gary L. Moyer Mike Merritt
Chuck Perron

Florida Department of Environmental Regulation

Margaret Highsmith
J. Scott Benyon

Al Mueller

Cathy Conrardy

South Florida Water Management District
Jeff Giddings
Greg Rawl

Broward County Environmental Quality Control Board

Joe Harden, Jr.
Jim Andrews
Victor Howard

City of Coral Springs

Warren Gilbert
Noel Chin



GERAGHTY & MILLER, INC.
31

CLOSING COMMENTS

We thank the staff of Gee & Jenson for allowing Geraghty & Miller,
Inc., to participate in this program.

Respectfully submitted,
GERAGHTY & MILLER, INC.

r S

Ken® 3. Veron, P.E.
Project Engineer

- 7i\ﬁk¢/,/””§*xﬁ%
Robert T. Verrastro, P.G.
¢ Staff Scientist :

Sy

Jahes A. Wheatley, P.§.
Sehior Associate ~

KTV/RTV/JAW:1t



GERAGHTY & MILLER, INC.

FIGURES



Ay

‘U GERAGHTY
W & MILLER, INC.
Cround—Waler Services

o> R.VERRASTRO|™™ SoALL:
e “o 1 JUL 90 BHOW
8r 8. SCZYMANSKIF: ™~~~ |
R J.WHEATLEY| PF01003

PREPARED
FOR:

CORAL SPRINGS IMPROVEMENT DISTRICT

GEE & JENSON

SITE LOCATION MAP

7T
\‘Q\’gp
4
=7
A
g
SITE ”
LOCATION
BHOWARYG * 6
LOounty { ;
?
§:
i >
S
~
>
Z
= =
O
—
@]
]
: m
] >
b ) 2
1
{1 — Tawarag i 2 ) )
i - e - S 8 0 ] -, A
bl S G -y i
3 et ¥ j4 Aancn Laxts
-.._.:.. ;- e 5
La s & H
~ o o o IF
ﬂ b i ,g.’
" Sani ant Toram X
o =y 2o Toum | 4
gmmsy -~ - .
= § e
I 3 LA AN
I">') \Oi“h'ﬁ s\ dis 5 (y.‘ e J
2 N T s s1 | <!
e g = =N n
y ‘,«% 3 2
s \\%, L8 sl® ] s\ A
£ +
I
. ‘M
HRE o o | tc0n
Ehlivey % % "E " ) N 9
* & B e &8
o | =4
'; !c';" NV 11 et o AMBl' \ t s
s SITE_LOCATION ~~L8lEwoop oR
% “{,‘u AREs gl, i
y (X)Y}AL SQUARE
5 A ’
H REKtIONAL MALL
P
T ke |
4 . =
T
i Y
ol [y
~riefm gy
H 103
sim B8
L4 1,
Log
] by
5l L 81
Sl
) FIGURE:

1




GEE & JENSON

CORAL SPRINGS IMPROVEMENT DISTRICT

44—INCH—-DIAMETER, 0.375~INCH~-WALL
THICKNESS SURFACE CASING

54—INCH-DIAMETER, 0.375-INCH~WALL

NOMINAL 80—INCH—DIAMETER HOLE
THICKNESS CONDUCTOR CASING

NOMINAL 54—INCH—-DIAMETER HOLE

GROUND SURFACE

CEMENT

T CE

PFO1003

PROJLT
MGR:

J. WHEATLEY

1001 -~

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\ \\\\\\

10,000 TDS

1130

34—INCH~DIAMETER, 0.375~INCH~WALL

NOMINAL 44—INCH-DIAMETER HOLE
THICKNESS INTERMEDIATE CASING

1800’

THICKNESS SEAMLESS PIPE INJECTION

CASING

NOMINAL 34—-INCH-DIAMETER HOLE
24—INCH-DIAMETER, 0.500—INCH-~WALL

CEMENT

DIAMETER OPEN HOLE

INCH—

NOMINAL 24—

LEGEND

% LIMESTONE

[ swo

2710

3500" -

|4
111111111

IIIIIIIII

Z
Z
.4
4
Z
Z
Z.

EZ3 poLoune

(33 s

BB} poLowme LMESTONE

cLAY

FIGURE

FINAL COMPLETION CONSTRUCTION DETAILS
INJECTION WELL §#2




A? GERAGHTY |

Enwvironmental Services m’”f”' J. WHEATLEY

K. VERON|™™

& MILLER, INC. @

WAL |[reaerAND

L 90 | none | GEE & JENSON

B. OLIVA[REwa

PFO1003

CORAL SPRINGS IMPROVEMENT DISTRICT

DEEP MONITOR ZONE—__
N

Yiiizizza

%

170" -

A RN

A

N

1000’ -

1110 -

15100 = N

1650° ~

SHALLOW MONITOR ZONE

GROUND SURFACE
30—INCH-DIAMETER CASING
NOMINAL 2B--INCH—DIAMETER HOLE
24—INCH—-DIAMETER CASING

ASTM TYPE I CEMENT

NOMINAL 22 1/2~INCH—DIAMETER HOLE

2222

16~INCH-DIAMETER CASING

Gizz;z;zz722722

EXTERNALLY COATED WITH MATCOTE
EPOXY—PHENOUC SYSTEM -850
INTEGRATED THA B55/THA 724)

R EQUIVALENT

ASTM TYPE If CEMENT

6 5/8~INCH-DIAMETER CASING

NOMINAL 16—INCH-DIAMETER HOLE

NOMINAL 8-INCH—-DIAMETER HOLE

FIGURE

FINAL COMPLETION CONSTRUCTION DETAILS 3

DUAL MONITOR WELL #2




DEPTH HELOW LAMD SURFACE (FEET)

GERAGHTY

& MILLER, INC.
Environmenial Fervioss

100

200

300

400

500

BO0

o0

800

900

1000

1100

1200

1300

1400

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2B00

2300

3000

3100

3200

3300

3400

Sa00

3600

NORTH—SOUTH STRATIGRAPHIC CROSS SECTION
SHOWING MAJOR GEOLOGIC AND HYDROGEOLOGIC UNITS

PORT
FHUROCED: G CORAL SPRINGS GEOLOGIC
DELR-A* BEACH #3 UH”E {SUEJECT WELL] UNTTE EVERGLADES
A T 1: TGF UF SURF!GN -I‘IQL“FEH S i L s e I]|:|'|[
o) [ ERiEs o i 1II[II
PALMICO SAND  AND e
AMASTASIA FORMATION I ! I [I I I
T
=it
IR R
ot et
L LR T
A ok ARA |
A WA i

i

I8 [ o T O e B e e [ o

=

=, ==

\H
a

MLH

141
_.\-._1-\\ e

s

'y

L[]

__‘-r

NN HH

I =]

i

Fy
&

F4

bd

NN
v

S
b
fran

M

b

-

J

b N
b

_-\\‘. i
h

&

Fh

_\\'
\'—.
ok

NN
I\‘

.

e
-\\_'\:
LR

_n‘\\.—.-
N
igine

b

l-\\.k.
N
N

b
g

»."I‘ =1

e

!
!
|

TOP OF UPPER FLORIDAN
ARTESIAN AQUIFER

HAWTHORN
FORMATION

QCALA
FORMATION

AVON PARK
FORMATION

DLDSMAR
FORMATION

NOTES: 1.)70F OF 10,000 TDS SURFACE |N PT. EVERGLADES WELL BASED UP{?N
RESISTIVITY LOG CORRELATIONS. MO STRADDLE PACKER TEST DATA AVAILABLE

ik
B
B L
=T
ST A T
Illll_L
Va4
e S
A
s Fad
T
 SET ST
= M
B L
R SRR
P [ |

LT T
i Pl T
| P 1
il 076 i 141
| 7 Pl !1|]I|I
'7_/;:_. s
TOF OF INJECTION ZON
S s o bt
Fd I f/ ,.-'f
P
o 2
fr r
i z i r.
;—;——-“, e
B "‘ij?-;‘-jf’"
] fl "/| | ST 4 -
i f 5
:f?ffigé =z
i) —,——zi:;r-cﬁ;?-
i = i e
‘ LINE OF CROSS SECTION A A’ ety
i i
Nz A VAR
i DELRAY BEacH #1 v -
o
z PALM BEACH COUNTY
% = = s . FOR THIS WELL.
¥ conal seRnGs @ 2.JNO ' HORIZONTAL SCALE
=
£ : LEGEND
2| BROWARD COUNTY 8
1 PORT EVERDLAGES
=
Sh——— e
= DADE cOuUNTY

CORRELATION

ZONES

i —— L
E—77] vowoure

TH

FORMATION
TOPS

SANDY
LIMESTONE

DoLOMMIC
LIMESTONE

FIGURE 4




GERAGHTY [n R. VERRASTRO o ous - GEE & JENSON
& MILLER, o L B. OLIVA/AT wa CORAL SPRINGS IMPROVEMENT DISTRICT
Environmental Servioss l‘m_“' J. WHEATLEY PFO1003
CROSSOVER PIPE COUPLING
ADJUSTABLE (FROM 6—INCH~DIAMETER
INTERVAL DRILL PIPE TO 2-3/8—INCH-
DIAMETER PIPE)
UPPER PACKER ASSEMBLY
ADJUSTABLE 2—-3/8—INCH~
INTERVAL DIAMETER PIPE
¢
oF-
o
o}
O
0
0 2-3/8~INCH—
o DIAMETER PERFORATED PIPE
o
O
]
[+}
[+}
°
o]

NOTE: DRAWING NOT TO SCALE.

LOWER PACKER ASSEMBLY

GUIDE SHOE

SUBJECT

TYPICAL STRADDLE—PACKER ASSEMBLY

FIGURE




bATE: SCALE: PREPANED

PREPARKED
& MILLER, INC. jor B. OLIVAIRT v CORAL SPRINGS IMPROVEMENT DISTRICT

OOMPILED
iy GERAGHTY  [f R. VERRASTRO 2L 90 | None | GEE & JENSON

Environmental Servioss [IOET | e eyl PFOI003

NOTE: DRAWING NOT TO SCALE.

CCL TIT S 3
(CASING COLLAR LOCATOR)

GR 1
(TOP GAMMA—RAY DETECTOR)

UEl (UPPER EJECTOR)  —~—— [nII

LEl (LOWER EJECTOR) ——— [IIII ,___Jl
1.00°

GRTE T, BT
(MIDDLE GAMMA—RAY DETECTOR) 2.00°

10.00’

GRSG
(BOTTOM GAMMA~—RAY DETECTOR) -

2.00° —,

DIAGRAM OF TYPICAL RADIOACTIVE TRACER SURVEY LOGGING TOOL

FIGURE

6




SUPRID . WHEATLEY |M™ JCME | PAEPARED
‘f" GERAGHTY o —or a0 | woue Fo GEE & JENSON
~ 39; i’gmuud LLER.SJ‘I"LC.?- L - OLIVA e CORAL SPRINGS IMPROVEMENT DISTRICT
:

MO

J. WHEATLEY PFo1003

R ) }
< > {
{ : y
7. Iy
L€ o
¢ ; y
~ ' Y
3 . > B
J port A
'y o
L. ~ L
g - A
AN 4 3
< 3 =i
I\I .', -] - @
iL ‘: Y o o SO
i ; e
I d
X .
7 Lomc 3 Y
. 13 * —
S Stwe K 7 :
5 e z 7 —— Ej
) 265D :
{- < T
i [} ) |
1.9°/0IN
cP 30.4 FILE b J 16-0CT-89 113193
e _GRLGICGAPLY |
9.0 100,00
cCL.
-13.9¢6 1.35000
......... GRSGCGAPLY . i GRIECGAPI> |
2.0 100,00 0.0 100,00 lo,0 FTITR
LEGQEND
B GRT=GR=TOP O GAMMA-RAY DETECTOR
@ GRB=GRSG=B0OTTOM GAMMA-RAY DETECTOR
Ei] GRM=GRTE=MIDDLE GAMMA-RAY DETECTOR
E} REPRESENTS ONE MINUTE ELAPSED TIME
@ REPRESENTS RELEASE OF RADIOACTIVE MATERIAL
SBECT;

TYPICAL LOG PRESENTATION OF A RADIOACTIVE TRACER SURVEY

FIGURE

7




GERAGHTY & MILLER, INC.

TABLES



GERAGHTY & MILLER, INC.

Table 1.

Improvement District Injection Well #2

Summary of Straddle-Packer Transmissivity Data, Coral Springs

Calculated Hydraulic Hydraulic
Test Interval Data Transmissivity  Conductivity Conductivity

# ft Source ft ft2 cm/sec

1 1180-1220 Recovery 494 12.35 0.000582
(t7tY)

2 1090-1130 Recovery 416 10.40 0.000490
(t/t")

3 2300-2340  Recovery 198 4.95 0.000233
(t/t")

4 2450-2490  Recovery 220 5.50 0.000259
(t/t")

5 2600-2640  Recovery 113 2.83 0.000133

(t/t)




GERAGHTY & MILLER, INC.

Table 2. Summary of Core Permeability and Porosity Data, Coral Springs
Improvement District Injection Well #2

Horizontal Vertical
Depth Permeability Permeability
Core # (ft) (cm/sec) (cm/sec) Porosity %
1A 2358.4-2358.9 7.00 X 10-5 4.60 X 10-5 30.6
18 2352,9-2353.7 1.14 X 10-4 1.71 x 1o0-4 27.6
1C 2351.3-2351.9 2.54 X 10-5 8.45 X 10-4 26.3
2A 2457.9-2458.4 2.46 X 10-5 6.80 X 10-5 34.1
28 2455.0-2456.0 1.66 X 10-4 1.82 X 10-4 29.0
2C 2450.7-2451.5 3.60 X 10-4 3.64 X 10-4 34.9
3A 2558.5-2559.0 4.04 X 10- 5.89 X 10-6 33.3
38 2555.2-2555.8 5.77 X 10-5 6.42 X 10-5 28.5
3C 2549.0-2549.6 4.13 X 10-6 7.51 X 10-5 34.3
4A 2609.4-2610.0 5.64 X 10-3 5.73 X 10-5 28.0
48 2606.4-2607.0 6.62 X 10-5 2.31 X 10-5 34.0
4C 2602.0-2602.6 5.53 X 10-4 6.01 X 10-5 34.1
5A 2707.5-2708.0 6.69 X 10-5 2.50 X 10-5 17.6
58 2706.5-2707.0 2.34 X 10-3 1.10 X 10-6 18.1
5C 2703.1-2704.0 4.53 X 10-5 4.62 X 10-6 17.3
6A 2829.8-2830.4 7.43 X 10-4 3.49 X 10-4 42.7
68 2826.2-2826.8 9.63 X 10-4 1.12 X 10-3 43.5

6C 2824.3-2824.8 1.34 X 10-4 2.76 X 10-4 25.9




GERAGHTY & MILLER, INC.

Table 3. Summary of Water Quality Analysis, Coral Springs Improvement
District Injection well #2
Specific
Interval T0S Chloride Conductance Sulfate
Source (ft) (mg/L) (mg/l)  micromhos/cm (mg/L)
Straddle-Packer Test 1,090-1,130 9,367 5,400 15,170 1,030
e
Straddle Packer Test 1,180-1,220 10,658 5,800 16,800 1,472
Straddle-Packer Test 2,300-2,340 30,000 17,500 "6;810 Q‘;Z2,395
Straddle-Packer Test 2,450-2,490 34,800 19,800 ' 7,880 §,088
/
/
Straddle-Packer Test 2,600-2,640 39,446 16,900 6,930 . 3,860
%gggE;Monitor Zone 1,500-1,650 NR 124
Upper Monitor Zone 1,000-1,115 11,514 6,550 NR 1,970
Injection Zone 2,900-3,510 35,100 24,650 2,464

Note: NR abbreviates Not Reported
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APPENDIX A

Injection Well #2
Geologic Log



GERAGHTY & MILLER, INC.

Depth
Interval Thickness
(feet) (feet)

g - 10 10
10 - 30 20
30 - 60 30

GEOLOGIC LOG

oF

CORAL SPRINGS IW-2
CORAL SPRINGS, FLORIDA

Sample Description

SAND, SANDY LIMESTONE, SHELL, AND FILL
- Sand, 30%, colorless, quartz,
medium-grained, sub-rounded; Sandy
Limestone, 30%, very pale orange,
micritic with some quartz, 20%,
moderately well-cemented, medium
hardness; Shell, 20%, very pale
orange, small to large fragments,
mostly angular weathered to
unweathered; Fill, 20%, pale orange to
tan, limestone and sandstone, gravel-
to cobble-sized material.

SANDSTONE, SANDY LIMESTONE, AND SHELL
- Sandstone, 45%, pale orange to
yellowish gray, quartz, medium- to
coarse-grained, sub-angular to sub-
rounded, moderately well-cemented,
medium hard to soft; Sandy Limestone,
45%, pale orange to yellowish gray,
micritic with quartz sand, moderately
well-cemented, soft; Shell, 10%, very
pale orange to white, small to large
fragments, mostly angular, weathered.

PHOSPHATIC LIMESTONE, SANDSTONE, AND
SHELL - Phosphatic Limestone, 65%,
light to medium gray, micritic with
quartz sand and phosphate, moderately
well-cemented, soft to medium hard;
Sandstone, 30%, light to medium gray,
quartz, medium-grained with some very
coarse, frosted grains, sub-angular to
rounded, moderately well-cemented,
hard to soft; Shell, 5%, very pale
orange to white, medium-sized
fragments, mostly angular, weathered.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
60 - 70 10
70 - 80 10
80 - 106 26
106 - 120 14

-2- Coral Springs

Sample Description

PHOSPHATIC LIMESTONE AND PHOSPHATIC
SANDSTONE - Phosphatic limestone 70%,
light to medium gray, micritic with
quartz sand (30-40%) and phosphate
nodules, moderately well- to well-
cemented, medium hard; Phosphatic
Sandstone, 30%, light to medium gray,
quartz, medium- to coarse-grained,
mostly sub-rounded, mostly well-
cemented, medium hard; Shell, trace,
pale orange to tan.

SHELL, PHOSPHATIC LIMESTONE, AND
PHOSPHATIC SANDSTONE - Shell, 70%,
mostly pale orange, angular fragments
and whole shells, unweathered;
Phosphatic limestone, 20%, light to
medium gray, micritic with quartz sand
(30-40%) and phosphate nodules,
moderately-well- to well-cemented,
medium hard; Phosphatic sandstone,
10%, light to medium gray, quartz,
medium- to coarse-grained, mostly sub-
rounded, mostly well-cemented, medium
hard.

PHOSPHATIC LIMESTONE WITH SHELL-
Phosphatic Limestone with Shell, 100%,
mostly medium gray with some very pale
orange, micritic with quartz, shell
and phosphate, moderately well-
cemented, medium hard.

SHELL AND LIMESTONE - Shell, 75%, very
pale orange to white, mostly small to
medium-sized fragments, mostly
angular, unweathered; Limestone, 25%,
very light gray to light gray,
micritic with some quartz, phosphate
and mostly shell, poor- to moderately-
well-cemented, mostly soft.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)

120 ~ 160 40

160 - 170 10

170 - 210 40
210 - 220 10

220 -~ 560 340

-3~ Coral Springs

Sample Description

LIMESTONE AND SHELL - Limestone, 100%,
slightly phosphatic (10%), mostly
white to very pale olive, clear to
frosted appearances, sparitic with
calcite, little quartz, moderately
hard, well-cemented; Shell, 5%, white
to light gray, sub-angular, weathered.

CLAYEY LIMESTONE - Limestone with
Shell, 100%, white to grayish olive,
small phosphatic fraction, but mostly
small- to medium-sized fragments,
clayey (in textural terms, grain
size), moderately-hard, well-cemented
with Shell, 10%, pale orange to light
gray, sub-angular, weathered.

SANDY CLAY, PHOSPHATIC LIMESTONE, AND
SHELL - Sandy Clay, 80%, pale olive to
greenish gray, quartz sand, clear,
fine-grained; Clay fraction, 70%,
soft, non-plastic; Phosphatic
Limestone, 15%, light to dark gray,
micritic, small fragments, moderately
hard; Shell, 5%, white to pale orange,
small- to medium-sized fragments, sub-
angular, weathered.

CLAY - Clay, 90%, pale olive to
grayish green, some quartz, clear,
fine-grained, mostly soft plastic
clay; Phosphatic Limestone, 5%, small-
to very-small fragments, dark gray,
micritic; Shell, 5%, white to light
gray, small fragments, sub-rounded,
quite weathered.

CLAY -~ Clay, 100%, grayish olive
green, soft; phosphatic limestone,
trace; Shell, trace; plastic.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
560 - 590 30
590 - 600 10
600 ~ 610 10
610 - 680 70
680 - 690 10
690 - 710 20
710 - 720 10
720 - 790 70
790 - 810 20
810 - 840 30
840 - 970 130

-4~ Coral Springs

Sample Description

LIMESTONE - Limestone, 97%, white to
pale olive; Clay, 3%, light pale
olive; slightly phosphatic.

CLAY - Clay, 100%, light pale olive,
soft, plastic; Limestone, fragments.

LIMESTONE - Limestone, 97%, white to
pale olive; Clay, 3%, light pale
olive, soft, plastic; Phosphatic
limestone, trace.

CLAY - Clay, 100%, pale olive, soft,
plastic; Phosphatic limestone, trace.

LIMESTONE - Limestone, 99%, white to
pale olive; Clay, 1%, pale olive,
soft, plastic, shell fragments.

CLAY - Clay, 100%, pale olive, soft,
plastic; Phosphatic limestone, trace.

CLAY - Clay, 50%, pale olive, soft,
plastic; Limestone, 50%, white to
olive gray; phosphatic limestone,
trace.

CLAY - (Clay, 90%, pale olive, soft,
plastic; Limestone, 10%, white to pale
olive; Phosphatic limestone, trace.

LIMESTONE - Limestone, 90%, white to
pale olive; Clay, 10%, pale olive,
soft, plastic; Phosphatic limestone,
trace.

CLAY - Clay, 100%, pale olive, soft,
plastic; Phosphatic limestone, trace.

CLAY - Clay, 90%, moderate olive
brown, soft, plastic; Limestone, 10%,
white to moderate olive brown;
Phosphatic limestone, trace.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
970 - 990 20
990 -1000 10
1000 -1010 10
1010 -1020 10
1020 -1250 230
1250 -1470 220

-5~ Coral Springs

Sample Description

LIMESTONE MARL - Marl, 90%, pale
olive, soft; Limestone, 30%, pale
olive, hard; Phosphatic, fine-grained,
sub-angular to rounded.

SANDY LIMESTONE - Limestone, 70%, pale
olive, fine-grained, biomicrite, hard;
Sand, 30%, clear to black, quartz,
phosphatic, very fine-grained, sub-
angular to sub-rounded.

MARL LIMESTONE - Limestone, 80%,
yellowish-gray, fine- to medium-
grained, biomicrite, hard; Marl, 20%,
pale olive, soft, plastic; Phosphatic
limestone, very fine-grained.

LIMESTONE AND SANDSTONE - Limestone,
85%, very pale orange to very lignht
gray, micritic with shell, moderately
well-cemented, medium hard to soft;
Sandstone, 15%, dusky yellow green to
light gray, quartz with some clay,
fine- to medium-grained, mostly sub-
angular, poorly-cemented, friable and
soft.

LIMESTONE - Limestone, 100%, very pale
orange to pinkish gray, micritic with
some shell, occasionally very sandy,
moderately well-cemented, hard to
soft; Phosphate, trace, black to
amber, small granules.

LIMESTONE - Limestone, 100%, very pale
orange to very light gray in places,
micritic with rounded calcareous
grains, shell, forams and occasional
sand, poor- to moderately-well-
cemented with occasional well-cemented
and hard lenses, mostly soft, very
porous; Clay, trace, yellowish gray,
calcareous.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
1470 -1710 240
1710 -1830 120
1830 -1970 140

1970 -2020

2020 -2026
2026 -2060

34

-6- Coral Springs

Sample Description

LIMESTONE - Limestone, 100%, very pale
orange to light gray, micritic with
forams and some echinoids, poor- to
moderately-well-cemented, soft to
medium hard, very hard in places,
porous and vuggy in places; Shell,

“trace, very pale orange; Clay, trace,

white, calcareous, plastic.

LIMESTONE - Limestone, 100%, very pale
orange to very light gray, micritic
with forams, occasional echinoids,
poor- to moderately-well-cemented,
soft- to medium-hard, porous;
Phosphate, occasional traces, black,
granules.

LIMESTONE - Limestone, 70%, very pale
orange, micritic with forams, poorly-
cemented, soft, very porous;
Limestone, 30%, light gray, micritic
with fossils, well-cemented, hard,
vuggy.

LIMESTONE -~ Limestone, 100%, white,
micritic with some forams, moderately-
well- to well-cemented, medium-hard,
chalky; Clay, trace, white,
calcareous.

LIMESTONE AND CLAY - Limestone, 95%,
very pale orange, micritic with some
forams, poorly-cemented, soft; Clay,
5%, yellowish gray, calcareous,
sticky.

LIMESTONE - Limestone, 100%, white,
micritic, poorly-cemented, mostly soft
but well-cemented and medium hard in
places, very porous; Clay, trace,
white to yellowish gray.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
2060 -2070 10
2070 -2090 20
2090 -2130 40
2130 -2150 20
2150 -2160 10
2160 -2250 30

-7- Coral Springs

Sample Description

L IMESTONE AND CLAY - Limestone, 95%,
very pale orange to white, micritic,
poorly-cemented to moderately-well-
cemented in places, mostly soft, very
porous; Clay, 5%, yellowish gray,
calcareous.

LIMESTONE - Limestone, 100%, very pale
orange to medium light gray, micritic,
moderately-well-cemented to well-
cemented, medium hard to very hard,
very porous and vuggy.

LIMESTONE - Limestone, 90%, very pale
orange, micritic with forams, poorly-
cemented, very soft, very porous;
Limestone, 10%, medium light gray,
moderately well-cemented, medium hard,
pOrous.

LIMESTONE AND DOLOMITE - Limestone,
70%, very pale orange to yellowish
gray, micritic containing sparse
dolomite crystals, poorly to
moderately-well-cemented, soft to
medium hard, porous; Dolomite, 30%,
moderate brown to moderate yellowish
brown, crystalline dolomite, well-
cemented, very hard, vuggy; Clay,
trace, yellowish gray, calcareous.

DOLOMITE AND LIMESTONE - Dolomite,
90%, moderate brown to moderate
yellowish brown, crystalline dolomite,
well-cemented, very hard, vuggy;
Limestone, 10%, very pale orange,
micritic, poorly to moderately-well-
cemented, soft to medium hard, porous.

DOLOMITE AND LIMESTONE - Dolomite,
90%, black to moderate yellow brown,
crystalline, well-cemented, very hard,
vuggy; Limestone, 10%, very pale
orange to very light gray.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
2250 -2310 60
2310 -2330 20
2330 -2360 30
2360 -2370 10
2370 -2450 80
2450 -2680 230
2680 -2700 20
2700 - 2710 10

-8- Coral Springs

Sample Description

LIMESTONE - Limestone, 100%, very pale
orange to gray, fine- to medium-
grained, vuggy; Dolomite, trace.

LIMESTONE AND DOLOMITE - Limestone,
50%, very pale orange, micritic,
poorly-cemented, soft; Dolomite, 50%,
dark yellowish brown, poorly to
moderately-well-cemented, medium hard
to soft.

FORAMINIFERAL LIMESTONE-
Foraminiferal limestone, 100%, very
pale orange, micritic, poorly-
cemented, soft.

LIMESTONE AND DOLOMITE - Limestone
55%, very pale orange, micritic with
forams, poorly cemented, soft;
Dolomite, 45%, dark yellowish brown,
medium hard to soft, moderately well-
cemented.

LIMESTONE - Limestone, 100%, very pale
orange, micritic with forams and some
shell, poorly-cemented to moderately
well-cemented, soft to hard.

LIMESTONE - Limestone, 100%, very pale
orange, medium-grained, micritic,
soft; Phosphatic limestone, trace.

LIMESTONE - Limestone, 100%, very pale
orange, medium-grained, micritic,
hard; Dolomite, trace.

DOLOMITE - Dolomite, 100%, dark
yellowish brown, medium-grained, hard;
Limestone, trace.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
2710 -2720 10
2720 -2730 10
2730 -2740 10
2740 -2750 10
2750 -2790 40
2790 -2810 20
2810 -2820 10

-9- Coral Springs

Sample Description

LIMESTONE AND DOLOMITE - Limestone,
90%, very pale orange, fine- to
coarse-grained, soft to hard;
Dolomite, 10%, dark yellowish brown,
medium-grained, hard.

(IMESTONE - Limestone, 100%, very pale
orange, fine-grained, micritic, soft;
Dolomite, trace.

DOLOMITE - dolomite, 100%, dark
yellowish brown, medium-grained, hard;
Limestone, trace.

DOLOMITIC LIMESTONE - Dolomite, 60%,
dark yellowish brown, medium- to
coarse-grained, hard; Limestone, 40%,
very pale orange, fine- to medium-
grained, micritic, soft.

DOLOMITIC LIMESTONE - Dolomite, 50%,
dark yellowish brown, medium- to
coarse-grained, hard; Limestone, 50%,
very pale orange, fine-grained,
micritic, poorly-cemented, soft.

DOLOMITIC LIMESTONE - Dolomite, 90%,
dark yellowish brown to light brown,
medium- to coarse-grained, hard;
Limestone, 10%, white to very pale
orange, medium-grained, micritic,
poorly-cemented, soft to hard.

LIMESTONE - Limestone, 98%, white to
very pale orange, medium- to coarse-
grained, micritic, soft to hard;
Dolomite, trace.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
2820 -2830 10
2830 -2840 10
2840 -2850 10
2850 -2910 60
2910 -3000 90
3000 -3020 20
3030 -3073 43

-10- Coral Springs

Sample Description

DOLOMITIC LIMESTONE - Dolomite, 90%,
dark yellowish brown to medium gray,
fine- to medium-grained, solution
cavities, hard; Limestone, 10%, white
to very pale orange, medium-grained,
micritic, poorly-cemented, soft.

DOLOMITIC LIMESTONE -Dolomite, 50%,
medium gray to black, medium-grained,
hard; Limestone, 50%, white to very
pale orange, fine- to medium-grained,
micritic, poorly-cemented, soft.

LIMESTONE -~ Limestone, 95%, very pale
orange, fine-grained, micritic,
poorly-cemented, soft; Dolomite, 5%,
dark yellowish brown to black, medium-
to coarse-grained, hard.

LIMESTONE - Limestone, 100%, very pale
orange, medium- to coarse-grained,
micritic, poorly-cemented, soft;
Dolomite, trace, medium gray to black,
medium- to coarse-grained, hard.

LIMESTONE - Limestone, 100%, very pale
orange, medium-grained, micritic,
poorly-cemented, hard; Phosphatic
limestone, trace.

LIMESTONE - Limestone, 80%, yellowish
gray, micritic, moderately-well-
cemented to poorly-cemented, soft,
fossils, foraminifera, trace; Clay,
20%, yellowish gray, calcareous, semi-
plastic.

LIMESTONE - Limestone, 100%, micritic,
very pale orange to white, poorly- to
moderately-well-cemented, soft to
moderately hard, brittle, slightly
porous, foraminiferal, trace; Clay,
trace, calcareous, yellowish gray.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
3073 -3085 12
3085 -3120 35
3120 -3130 10
3130 -3140 10

~-11- Coral Springs

Sample Description

LIMESTONE - Limestone, 70%, very pale
orange to white, very fine-grained
poorly- to moderately-well-cemented,
soft to moderately hard, saccharoidal,
solution cavities, wvuggy,
foraminiferal; Dolomitic Limestone,
15, very 1light gray,
microcrystalline, hard to very hard;
Dolomite, 10%, medium yellowish gray,
micritic, hard, vuggy; Dolomitic
shale, 5%, grayish black,
microcrystalline, very hard.

LIMESTONE - Limestone, 60%, very pale
orange to white, fine-grained, poorly-
to moderately-well-cemented, soft to
moderately hard, vuggy, saccharoidal,
solution cavities, foraminiferal;
Dolomite, 40%, medium yellowish gray
to dark gray, micritic, moderately
hard to very hard, vuggy.

DOLOMITE - Dolomite, 80%, dark
yellowish brown to grayish black,
microcrystalline, hard to very hard,
solution cavities; Limestone, 20%,
very pale orange, fine-grained,
poorly-cemented, soft to moderately
hard, saccharoidal, vuggy.

DOLOMITE - Dolomite, 70%, dark
yellowish brown to grayish black,
microcrystalline, moderately hard to
hard, solution cavities; Limestone,
30%, very pale orange to white, fine-
grained, poorly- to moderately-well-
cemented, soft to moderately hard,

vuggy -



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
3140 -3150 10
3150 -3170 20
3170 -3180 10
3180 -3190 10
3190 -3200 10
3200 -3230 30

-12- Coral Springs

Sample Description

DOLOMITE - Dolomite, 95%,
microcrystalline, olive gray to light
olive gray, hard to very hard,
cavernous; Limestone, 5%, white, fine-
grained, poorly- to moderately-well-
cemented, soft to moderately hard,
vuggy, foraminiferal.

DOLOMITE - Dolomite, 100%,
microcrystalline, light olive gray to
grayish black, hard to very hard,
partly porous; Limestone, trace, white
to very pale orange, soft, brittle,

vugagy .

DOLOMITE -Dolomite, 95%,
microcrystalline, light olive gray to
dark yellowish brown, moderately hard
to very hard, partly porous;
Limestone, 5%, white to very pale
orange, soft, vuggy.

DOLOMITE - Dolomite, 100%,
microcrystalline, very light gray to
light gray, moderately hard to very
hard, dense, some solution cavities;
Limestone, trace, white, soft, porous,
micritic.

DOLOMITE - Dolomite, 95%,
microcrystalline, light olive gray to
olive gray, hard to very hard, dense,
some solution cavities; Limestone, 5%,
micritic, white, soft, porous.

DOLOMITE - Dolomite, 100%,
microcrystalline, light olive gray to
olive gray, hard to very hard;
Limestone, trace, white, soft to very
soft, slightly porous.



GERAGHTY & MILLER, INC.

Injection Well 2

Depth
Interval Thickness
(feet) (feet)
3230 -3420 190
3420 -3500 80+

TOTAL DEPTH: 3500

-13- Coral Springs

Sample Description

DOLOMITE - Dolomite, 100%,
microcrystalline, very light gray to
dark gray, moderately hard to very
hard; limestone, trace, white to pale
orange, soft to very soft, slightly
pOTOUS.

DOLOMITE - Dolomite, 100%, very fine
crystalline, calcitic, moderate
yellowish brown to black, moderately
hard to very hard; Limestone, trace,
very pale orange, soft.
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DEEP MONITOR WELL #2

Geologic Log
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GEOLOGIC LOGS

oF

CORAL SPRINGS DMW-2
CORAL SPRINGS, FLORIDA

Sample Description

SHELL, SANDY LIMESTONE, SAND, AND FILL
- Shell, 50%, very pale orange, medium
fragments, angular, weathered; Sandy
limestone, 30%, very pale orange,
medium hardness, vuggy; Sand, 10%,
colorless, quartz; Fill, 10%, pale
orange to gray, limestone and
sandstone, medium-grained, angular,
material.

SHELL, SANDY LIMESTONE - Shell, 50%,
very pale orange, medium fragments,
angular; Sandy limestone, 50%, very
pale orange to yellowish gray, micrite
with quartz sand, medium hard, well-
cemented.

LIMESTONE, SANDSTONE - Limestone, 50%,
yellowish gray, fine-grained with
angular pebbles; Sandstone, 50%, very
pale orange, quartz, fine- to medium-
grained, very angular, vuggy.

LIMESTONE, SANDSTONE - Limestone, 80%,
yellowish gray, medium-grained,
angular; Sandstone, 20%, yellowish
gray, medium-grained, angular; Marl,
trace, yellowish gray; Phosphatic
limestone, trace.

SHELL, LIMESTONE - Shell, 80%,
yellowish orange, medium fragments,
angular; Limestone, 20%, yellowish
gray, medium-grained, angular, vuggy.



GERAGHTY & MILLER, INC

Deep Monitor Well #2

Depth
Interval
(feet)
80 - 110
110 - 140
140 - 150
150 - 160
160 - 170
170 - 180
180 - 220
220 - 370

Thickness

(feet)

30

30

10

10

10

10

40

150

-2- Coral Springs

Sample Description

LIMESTONE, SHELL - Limestone 80%,
yellowish gray, medium-grained,
angular, vuggy; Shell, 20%, yellowish
orange, medium fragments, angular;
marl, trace.

SHELL, SAND, MARL - Shell, 90%,
yellowish orange, medium fragments,
angular; Sand, 5%, clear, fine- to
medium-grained, angular; Marl, 5%,
yellowish gray; Phosphatic limestone,
trace.

SHELL, SAND - Shell, 90%, yellowish
orange, medium fragments, angular;
Sand, 10%, clear, fine- to medium-
grained, angular; Phosphatic
limestone, trace.

LIMESTONE AND SHELL - Limestone, 100%,
white to pale olive, little quartz,
fine- to medium-grained, angular;
Shell, trace.

CLAYEY LIMESTONE - Limestone, 90%,
white to pale olive, fine- to medium-
grained, angular; clayey with shell
fragments, 10%; Phosphatic limestone,
trace.

SANDY LIMESTONE, SHELL - Sandy
Limestone, 80%, pale olive to greenish
gray, quartz sand, clear, fine-
grained; Shell, 20%, pale orange,
small to medium fragments, sub-
angular; Phosphatic limestone, trace.

NO SAMPLE - Cement cutting only due to
poor circulation. Presumably clay.

CLAY - Clay, 100%, grayish olive to
grayish olive green, plastic to
sticky.
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Deep Monitor Well #2

Depth
Interval
(feet)
370 - 550
550 - 560
560 - 600
600 - 620
620 - 720
720 - 760
760 ~ 810
810 - 830
830 -~ 946

Thickness

(feet)

180

10

40

20

100

40

50

20

116

-3- Coral Springs

Sample Description

CLAY - Clay, 100%, light pale olive,
soft, plastic; Phosphatic limestone,
trace.

CLAY - Clay, 90%, pale olive to light
olive gray, soft, plastic; Phosphatic
limestone, 10%, black, soft.

CLAY - Clay, 100%, grayish olive,
soft, plastic; Phosphatic limestone,
trace.

CLAY AND LIMESTONE - Clay, 95%, pale
olive, sticky; Limestone, 5%, very
pale orange to white, soft and poorly-
cemented.

CLAY - Clay, 100%, pale olive, sticky;
Limestone, trace, very pale orange to
white.

CLAY AND LIMESTONE - Clay, 90%, pale
olive, sticky; Limestone, 10%, very
pale orange to white, poorly,cemented
and soft; Phosphate, trace, black,
small flecks.

CLAY - Clay, 100%, yellowish gray,
sticky; Limestone, trace, very pale
orange to white.

CLAY AND LIMESTONE - Clay, 95%,
yellowish gray, sticky to plastic;
limestone, 5%, very pale orange to
yellowish gray, poorly-cemented and
soft.

CLAY - Clay, 100%, yellowish gray to
pale olive, sticky to plastic,
contains streaks of grayish olive
colored clay; Limestone, trace, very
pale orange to yellowish gray.



GERAGHTY & MILLER, INC.

Deep Monitor Well #2

Depth
Interval Thickness
(feet) (feet)
g46 - 970 24
970 -1000 30
1000 -1010 10
1010 -1210 200
1210 -1220 10
1220 -1410 190
1410 - 1430 20

-4- Coral Springs

Sample Description

CLAY AND LIMESTONE - Clay, 90%, mostly
pale olive, sticky to plastic;
Limestone, 10%, very pale orange,
poorly-cemented, soft.

CLAY AND LIMESTONE - Clay, 55%, pale
olive, sticky; Limestone, 45%, very
pale orange to yellowish gray,
phosphatic with shell, poorly-
cemented, soft.

LIMESTONE - Limestone, 100%, very pale
orange to yellowish gray, phosphatic
with shell, poorly-cemented, soft.

LIMESTONE -~ Limestone, 100%, pale
orange, coarse-grained, micritic with
forams and occasional shell fragments,
poorly to moderately-well-cemented,
mostly soft, porous.

LIMESTONE WITH SHELL - Limestone with
shell, 100%, very light gray, micritic
with shell, forams and coral, medium-
grained, moderately well-cemented,
soft to medium hard.

LIMESTONE - Limestone, 100%, very pale
orange, micritic with extremely
abundant forams, medium- to coarse-
grained, poorly-cemented, soft, porous
with foram content varying in places.

LIMESTONE AND PHOSPHATIC LIMESTONE-
Limestone, 75%, very pale orange,
micritic with extremely abundant
forams, medium- to coarse-grained,
poorly-cemented, soft; Phosphatic
limestone, 25%, light gray, micritic
with forams, coarse-grained,
moderately well-cemented, medium hard.



GERAGHTY & MILLER, INC.

Deep Monitor Well #2

Depth
Interval Thickness
(feet) (feet)
1430 -1450 20
1450 -1460 10
1460 1470 10
1470 -1500 30
1500 -1530 30
1530 ~1650 120+

TOTAL DEPTH:

1650

-5- Coral Springs

Sample Description

LIMESTONE AND PHOSPHATIC LIMESTONE-
Limestone, 95%, very pale orange,
micritic with forams medium- to
coarse-grained, moderately well-
cemented, soft to medium-hard;
Phosphatic limestone, 5%, light gray,
micritic with forams, medium- to
coarse-grained, moderately well-
cemented, soft to medium hard.

LIMESTONE - Limestone, 100%, very pale
orange, micritic with forams, fine- to
coarse-grained, moderately well-
cemented, medium hard to soft, porous
to tight.

LIMESTONE - Limestone, 80%, light
gray, micritic with forams, medium- to
coarse-grained, poorly-cemented, soft,
porous; Limestone, 20%, very pale
orange, micritic with forams, medium-
to coarse-grained, poorly-cemented,
soft, porous.

LIMESTONE - Limestone, 60%, very pale
orange to white, micritic with forams,
medium- to coarse-grained, poorly-
cemented, soft, porous; Limestone,
40%, light gray, micritic with forams,
medium- to coarse-grained, poorly-
cemented, soft, porous.

LIMESTONE - Limestone, 80%, micritic,
very pale orange to white, poorly-
cemented, soft, foraminiferal;
Limestone, 20%, micritic, light gray,
poorly-cemented, soft, foraminiferal.

LIMESTONE -~ Limestone, 100%, micritic,
very pale orange to light gray, poor-
to moderately-well-cemented, medium
hard to soft, porous, foraminiferal.
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APPENDIX B

Core Photographs
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APPENDIX C
Geophysical Logs

Under Separate Cover - Volume II
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APPENDIX D

Analyses of Water Samples From Straddle-Packer Tests,
Injection Zone, Monitor Zones, and Effluent
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STRADDLE-PACKER TEST WATER QUALITY



R

SOURCE  INJECTION WELL 2

RN A A\ S AV \§ | “‘ 'o
POTABLE WATER LABORATORY CERTIFICATION NUMBER 5%137\,

ENVIRONNENTAL LABORATORY CERTIFICATION NUMBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

J85-(225 !

SAMPLE DATE _9/5/89

PROJECT YOUNGQUIST BROS,

LADB. NUMBER

B9-6314 SAMPLE TIME 12126

GROUND WATER CLASS E;E%%éfﬁ Pég IFET COMPLETION DRTE 3757H%
EAMPLED BY SH. 3 . SAMPLE TYPE ( ) BA OUND
NO. WELL CASING VOL. BURGED ' ( ) SITE BOUNDRY
( ) INTERMEDIATE
( ) COMPLIANCE
STORET PARAMETER ANALYSIS | ANALYSIS UNIy DATE ANALYST
CoDE MONITORED METHOD RESULT
0300 TD S 160.1 10,658 Mo/l |96 |E. BEROLO:
00940 CHLORIDES 407A 8800 MG/L 9731 G. MEYER
0095 CONDUCTIVITY 120,1 16,800 |EM °°T9,s6 l6. MEYER
0945 SULFATE 426C 1472 MG/L 9/6 R, KULB
Y
.A
REMARKS : ® AMCGNDED 9/11/89
REVIEWED BY: Q. MEYER



POTABLE WATER LABORATORY CERTFICATION WURDEX D0dJ/
ENVIRONMENTAL LABORMORY CERTIFICATION NUMBER 86033

LADORATORY PARAMETER ANALYSIS REPORT

PROJECT ___ YOUNGOU1IST BROS. < PY, #2
SOURCE CORAL_SPRINGS SAMPLE DATE 9/7/789
LAB. NUMBER B9-6446 SAMPLE TIME 2112 PN
3ROUND WATER CLASS Degtr 1090 - //20 COMPLETION DATE___ 9/11/89
SAMPLED BY DJH, N ~ SAMPLE TYPE ( ) BACKGROU
NC. WELL CASING VOL. PURGED } SITE BOUNDRY
{( ) INTERMEDIATE
{ } COMPLIANCE
STORET PARAMETER aNALYSIS | ANaLYSIS J UNIT | DATE | ANALYSET
20D NONITORED METHOD RESULT
0300 I bS 160,1 9367 MG/L [ 9/9 G. MEYER
00940 CHLOR1DE 407A 5400 MG/L 1 9/11 16, MEYER
> 2]
0095 | CONDUCTIVITY 120.1 15.170 |CH°>1 9,8 k. MEYER
1945 SULFATE 426C 1030 MG /L 979 [p. MEYER
. .
‘v
-
REMARRKS ¢

776 1239

REVIEWED BY: F. HOGLE
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Al AN s TF A RSN R

POTABLE WATER LABORA

R el Vot B TR

TORY CERTIFJCATIbN NUMBER 86137
ENV1RONMENTAL LABORATORY CERTIF1CATION NUMBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS. ) PT 3 3
v » &
SOURCE CORAL SPRINGS IW #2 (2300-2340) SAMPLE DATE 10/11/89
LAB. NUMBER 89-7063 A SAMPLE TIME 11:35 AM
GROUND WATER CLASS COMPLETION DATE 11/1/89
SAMPLED BY ¢y I1EeNT SAMPLE TYPE { ) BACKGROUND
NO. WELL CASING VOL. PURGED ( ) SITE BOUNDRY
( ) INTERMEDIATE
{ ) COMPLIANCE
STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULT
703090 DS 160.1 30,000 MGg/L 11171 JE. BEROLD
00945 SULFATE 426C 2395 mMc/L 1171 [DAVE
0009% CONDUCTIVITY 120.1 6810 ppLos/j11/71 jE. BEROLD)
00940 CHLORIDE 407A 17,500 MG/l j11s1 JE. BEROLD
REMARKS :
REVIEWED BY: F. HOBLE



qﬁz]rg&;a

DRKUOWARKLD 1EO01L1ING L,
POTABLE NATER LABORATORY CERT
ENVIRONMENTAL LABORATORY CERTIFI1CATION NUMBER 86035

LZALRIN/ENL R A NS AN Ay S84 7 R
IFICATION NUMNBER 86137

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT

YOUNGQUIST BROS.

CORAL SPRINGS IW #2 (2450-2490)

SOURCE

LAB. NUMBER 89-70638

GROUND WATER CLASS

SAMPLED BY CLIENT

NO. WELL CASING VOL. PURGED

S.eh. #h
SAMPLE DATE 1012789
43110 PM

SAMPLE TIME
COMPLETION DATE 1121789

SAMPLE TYPE ( ) BACKGROUND
( ) SITE BOUNDRY

( ) INTERMEDIATE
( ) COMPLIANCE

STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE | ANALYST

CODE MONITORED METHOD RESULT

70300 TDS 160.1 34,800 MG/L 1171 E. BEROLDJ

00945 SULFATE 426C 2088 MG/L |Jii/1 PAVE

00095 CONDUCTIVITY 120.1 7,880 U%HOS/II/I L BerOLDI

00940 CHLORIDE 407A 19,800 MG/L 1171 €. BERCLQI!
REMARKS :

REVIEWED BY: F. HOBLE



nS u

POTABLE WATER LAOOUKAIVAY CoRIIT ILAIIMAT MRS FEass
ENVIRONNENTAL LABORATORY CERTIFICATION NUNBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

YOUNGOUIST BROTHERS , INC. QT #5‘

PROJECT
LAB. NUMBER gaq-7043 SAMPLE TIME 4112 PM
GROUND WATER CLASS A GO0 — &8¢0’ COMPLETION DATE 10/31/89
SAMPLED BY CcLIENT " SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED ( )} SITE BOUNDRY
{ ) INTERMEDIATE
( ) COMPLIANCE
STOREBT PARAMETER ANALYSIS ANALYSIS J UNIT DATE ANALYST
CODE MONITORED METHOD RESULTYT
70300 TOS 160.1 39,446 MG/L 10731 E. BERULD}
00945 SULFATE 426C 3,860 MG/L 10731 . GULEM |
00095 CONDUCTIVITY 120.1 6,930 MG/L 10717 E.BEROLDI
00940 CHLORIDE 407A 16,900 MG/L 10/31 F. HOBLE
P d
&
1
..
REMARKS ¢
G. MEYER

REVIEWED BY:




INJECTION-ZONE WATER QUALITY



1517 BROWARD TESTING LABORATORY, INC.
" ' . e POTABLE WATER LABORATORY CERTIFICATION NUMBER B6137
ENVIRONMENTAL LADORATORY CERTIFICATION NUMBER 86035

ORGANOCHLORINE PESTICIDES AND PCB'S -
METHOD -~ 608

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.
SOURCE _CcORAI SPRINGS WELL #¥2 SAMPLE DAYTE__11/28/89
LAB. NUMBER_gg-7¢57 SAMPLE TIME 6155 AM
~ GROUND WATER CLASS COMPLETION DATE_12/29/83%
SAMPLED BY_ f rent SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED ( ) SITE BOUNDRY
() INTERMEDIATE
( ) COMPLIANCE
STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULT
39330 ALDRIN 608 <1,0 UG/L 12,15 lc. amon
39337 A-BHC ) 608 <1,0 UG/L " "
39338 8-BHC 608 <1.0 UG/L " "
34259 D-BHC | 608 <1.0 UG/L " N
39340 Y-BHC 608 <1,0 UG/L " "
39350 CHLORDANE 608 <1.0 UG /L " Y
39310 4,4'-DDD 608 <1.0 UG/L " "
39320 4,4'-DDE 608 <1,0 UG/L " "
39300 4,6'-DDT 608 <1.0 UG/L " "
36380 DIELDRIN 608 <1,0 UG/L " "
34361 ENDOSULFAN I 608 <1.0 UG/L " "
34356 ENDOSULFAN I1 608 <1.0 UG/L " "
34351 ENDOSULFAN SULFATE 608 <1.0 UG/L " "
39390 ENDRIN 608 <1.0 UG/L " "
34366 ENDRIN ALDEHYDE 608 <1.0 UG /L " "
39410 HEPTACHLOR 608 <1.0 UG/L " "
39420 HEPTACHLOR EPOXIDE 608 <1,0 UG/L # "
39400 TOXAPHENE 608 <1.0 UG/L " "
34671 PCB-1016 608 <1.0 UG /L " "
39488 PCB-1221 : 608 <1,0 UG /L " "
39492 PCB-1232 608 <1.9 _juesL " Y
39496 PCB—1242' 608 <1.0 UG/L " "
39500 PCB-1248 608 <1,0 UG/L " "
39504 PCB-1254 608 <1,0 UG/L " "
39508 PCB-1260 608 <1,0 UG /L " "

REMARKS :

REVIEWED BpYy: G, MEYER




.. BROWARD TESTING LABORATORY, INC.
POTABLE WATER LABORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMBER‘?GOJS

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.

SOURCE CORAL SPRINGS WELL #2 SAMPLE DATE 11/28/89
LAB. NUMBER__B89-7657 SAMPLE TIME 6155 AM
GROUND WATER CLASS COMPLETION DATE 12/29/89
SAMPLED BY_ CLIENT SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED { } SITE BOUNDRY

( ) INTERMEDIATE

( ) COMPLIANCE
STORET PARAMETER ANALYSIS | ANALYSIS |UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULT
70507 ORTHOPHOSPHATE 365.4 <0.20 MG /L. 12/58 E. BEROLY
00625 TOTAL NITROGEN 351.2 0.555 MG/L 1278 E. BEROL{
01046 IRON s 236.1 2.26 MG/L 12/6 E. BEROL{
01095 ANT IMONY 204,2 <0.008 MG/L 11730 | K. VAGI
01080 STRONTIUM ™ 303A 8.10 MG/L. [11/30 [ K. VAGI
00938 POTASSIUM = 258.1 434 MG/L 11730 {K. VAGI
00945 SULFATE = 426C 2.464 MG /L 11/30 | E. BREROLI!
00950 FLUORIDE = 340.2 0.23 MG/L 1271 E. GOLEM
00940 CHLORIDE = 407A 24,650 MG/L (11/30 JE. BEROL
00681 TOC 415.1 2.80 MG/L 1274 E. GOLEM
00840 cop 410.4 995 MG/L j12/5 E. GOLEM
78170 BROMIDE 405 77.1 MG/L. |12/6 D. MEHL
01020 BORON AA FURN, 0.0555 [MG/L 11/30 | K. VAGI
00930 SODIUM == 273.1 10,000 IMG/L 11/30 [ K. VAGI
00746 HYDRGGEN SULFIDE 427 0.06 MG/t 11729 | E. BEROLY

REMARKS :

REVIEWED By:G. MEYER




Br-

BROWARD TESTING LABORATORY, INC.
POTABLE WATER LABORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMPER 86035 RECEIVED

LABORATORY PARAMETER ANALYSIS REPORT

YOUNGQUIST BROS.

JAN 2 2 1390
Geraghty & Miller, Inc.

PROJECT
SOURCE __ CORAL SPRINGS WELL #2 SAMPLE DATE 11/28/89
LAB. NUMBER 89-7657 SAMPLE TIME 6155 AM
GROUND WATER CLASS COMPLETION DATE 12/29/89
SAMPLED BY CLIENT ~ SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED ( ) SITE BOUNDRY
{ ) INTERMEDIATE
( 7 COMPLIANCE
STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULT
‘608
624 SEE ATTA¢HED SHEETY
625
80110 SPECIFIC GRAVITY 213E 1.025 G/ML 111/29 E. BEROLD
02 0.0 GsL f12/6 :
00437 ACIDITY 4 M B‘ ﬁEﬁELD
o b
80110 TEMP == 64° F IN FIELD
00403 PH = 150.1 7.98 UNITS|11/29 E. BEROLD
00080 COLOR 110, 3 90 UNITS|11/29 F. BEROLD
00076 TURBIDITY 180.1 8.90 NTU 11729 E. BEROLD
70300 TOTAL DISSOLVED SOLIDS = 160.1 35,100 |Me/L l12/5 E. GOLEM
00530 I0TAL SUSPENDED SOLIDS 160.2 298 MG/t l12/6 E. GOLEM
00900 IOTAL HARDNESS 130,2 3300 MG/L_111/29 E. BEROLD
00410 ALKALINITY . 403 140 MG/L J11/29 E. BEROLD
00902 NCH-NON CARBONATE 130.2 3160 MG/L J12/5 E. BEROLD
21830 QH-HYDROXIDE 406C 0.0 Mozt J12/5 E. BEROLD
00410 BICARBONATE 406C 85,4 MG/l 112/5 [E. BEROLD
00095 CONDUCTIVITY ™™ 120.1 4110 o i FRVZT N BEROLD
00910 CA-CALCIUM - 406C 264.5 MG/t J11/29 E. BEROLD
00927 MG-MAGNESIUM = 242.2 641.5 ImesL |12/5 E. BEROLD
00405 CO2- CARBON DIOXIDE 406C 2.9 MG/l j12/5 [E. BEROLD
00445 €03~ CARBONATE 406C 0.0 MG/l l12s5 E. BEROLD
00299 DO-DISSOLVED OXYGEN 360.1 9.6 Mo/l J11/28 p. MEHL
00630 NO3~NITRATE = 353,2 0.30 MesL 11729 E. BEROLD
00615 NU2-NITRITE 353,2 <0.04 MG/L {11729 E. BEROLD
00625 TKN 351.2 0.254 MG/L l12/5 [E. BEROLD
00610 NH3-AMMONIA 351.2 0.254 MG/t ]12/5 E. BEROLD
00625 ORGANIC NITROGEN 351,2 0.0 MG/L [12/5 E. BERDLD
00665 TP TOTAL PHOSPHATE 365.4 <0.20 MG/L {12/5 [E. BEROLD
REMARKS :

REVIEWED BY: G. MEYER



‘L'ﬂ . BROWARD TESTING LABORATORY, INC.

]B POTABLE WATER LABORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMBER ?6035

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.
SOURCE _ CORAL SPRINGS _WELL #2 SAMPLE DATE 11/28/89
LAB. NUMBER 89-7657 SAMPLE TIME 6:55
GROUND WATER CLASS COMPLETION DATE 12/29/85
SAMPLED BY__ CLIENT ~ SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED ( ) SITE BOUNDRY
( ) INTERMEDIATE
( ) COMPLIANCE
PARAMETER ANALYSIS | AnALysIs | uniT | pATE | ANALYST
MONITORED METHOD RESULT
BENZENE 624 <1.0 ue/L l12/4 |aBc R
BROMOD I CHLOROME THANE 624 <1.0 juerL " "
BROMOFORM 624 <1.0 juesL | * "
BROMOME THANE 624 <1.0 juGsL | " "
CARBON TETRACHLORIDE 624 <1.0 |uGrsL " "
CHLOROBENZENE 624 <1.0 juerL | " "
CHLOROETHANE 624 <1.0 |uesL " u
CHLOROFORM 624 <1.0 |uerL " u
CHLOROMETHANE 624 <1.0 juersL ] u
D IBROMOCHL OROME THANE 624 <1.0 |uesL " "
D1CHLOROD I FLUDROMETHANE 624 <1.0 |ue/L " "
1,2-DICHLOROBENZENE 624 <1.0 jucs/L " "
1,3~DICHLOROBENZENE 624 <1.0 JuGsL | % g
1,4~DICHLOROBENZENE 624 <1.0 JuesL } " "
1, 1-DICHLORDETHANE 624 <1.0 JuerL " "
1,2-DICHLORDETHANE 624 <t.0 JuesL " "
1,1~DICHLORDETHENE 624 <1.0 juerL " v
TRANS~1,2-~DICHLOROE THENE 624 <1.0 |ue/L " "
1,2~-DICHLOROPROPANE 624 <1.0 juGsL " o
Cis~1,3-DICHLOROPROPENE 624 <1.0 uG/L " "
TRANS-1,3~D1CHLOROPROPENH 624 <1.0 |uG/L K "
ETHYL BENZENE 624 <1.0 |uGrsL " "
METHYLENE CHLORIDE 624 10 uG/L " "
1,1,2,2-TETRACHLORDE THANE 624 <1.0 | UG/L @ i
TETRACHLOROETHENE 624 <1.0 | uUG/L " W
TOLUENE 624 <2.0 JuesL " "
1,1,1-TRICHLOROETHANE 624 <1.0 JuGrsL " Q
1,1,2-TRICHLORDETHANE 624 <1.0 Jue/L " "
TRICHLORODETHENE 624 <1.0 {uGsL " o
TRICHLOROFLUDOROME THANE 624 <1.0 juGrL " "
T e ot T
624 <1.0 | uesL " "
ACROLEIN 624 50 UG/L " "
ACRYLONITRILE 624 50 UG /L " "
REMARKS ¢

REVIEWED BY: G.MEYER




POTADLE WATER LABORATONY CERTIFICATION NUMNHEIL 86137

Ju)wua\-a AN W ADANAS L Lo L LNG LADUIKANA T OKY, TINC,
ENVIRONMENTAL LAUOHATURY CENTIFICATION NUNDEI 66015

Ben METHOD 625 sBCT. 17
SCREEN FOR 2,3,7,0-TCDD

PROJECT YOUNGQUIST BRNS SAMPLE DATE 11/28/89

SAMPLE TIME 6:55
MONIYORING SITE_CORAL SPRINGS WELLZ SAMULE '1'y DL} (1 BACKGRQUII
SAMPLED BY CLIENT . { ) coupLlAucCE

STORET PARAMETER

topEe MONITORED Presence

- : - ~indicated Inot indicated
34675 2,3,2,8-Tetra chlorodibenzo~-p~dioxin X




LABORATORY CERTIFICATION NUMBER 86137
E~-86038

]{jTL‘,—_: .. BROWARD TESTING LABORATORY, INC.

METHOD 6285 =~ AcCIDS
LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS,

SOURCE CORAL. SPRINGS WELL #2 SAMPLE DATE 12/15/89
LAB. NUMBER 89-7657 SAMPLE TIME__ ¢.s55
GROUND 'WATER CLASS COMPLETION DATE__ 12,725,585
SAMPLED BY__ | 1gNT SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED " () SITE BOUNDRY

. { ) INTERMEDIATE

( ) COMPLIANCE

STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DaTE | awaLyse
CODE MONXTORED METHOD RESULT
34452 | 4-CHLORO-3-METHYLPHENOL 625 <3.0 vesL [12/15 |E. BURR
34586 | 2-CHLOROPHENOL 628 <3.3 vesL | » .
34601 | 2,4-DICHLOROPHENDL 625  |<2.7 vesL | » .
34606 2,4~DIMETHYLPHENOL « 625 <2.7 UG/L " n
34616 2,4~-DINITROPHENOL 625 <42 UG/L " "
34657 2-MET'~4,6-DINITROPHENOL 625 <24 UG/L " a
34591 | 2~-NITROPHENOL 625 <3.6 vesL | » n
34646 4-NITROPHENOL 625 <2.4 UG/L n n
39032 | PENTACHLOROPHENOL 625 <3.6 uesL | " "
34694 PHENOL 625 <1.5 uG/L " "
34621 | 2,4,6-TRICHLOROPHENOL 625 <2.7 vesL | » .

REMARKS :

REVIEWED BY: G. MEYER




I 1 AAANANS VY LXANAS A A L RN LV DONJAS N AR L, TINNG,
4 POTADLE WATER LADORATORY CERTIFICATION NUMBER 086137
T ENVINONMENTAL LANORATORY CERTIFICATION NUMDER 86G01S

METHOD 625 -~ BASE NEUTRALS
LABORATORY PARAMETER ANALYS1S REPORT

PROJECY YOUNGQUIST BROS.

SOURCE CORAL _SPRINGS WELL #2 SAMPLE DATE l1/28/89
LAB. NUMBER 89-7657 SAMPLE TIME 6155
GROUND WATER CLASS COMPLETION DNIE 12/29/89
SAMPLED BY___ ¢i 1ENT SAMPLE TYPE ( ) DACKGRGIITID
NO. WELL CASING VOL., PUIGED . ( ) SITE nouNnpRy
{ ) INTERMEDINTE
{ ) coMpLIANCE

STORET PARAMETER JANALYSIS | ANALYSIS | UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULTYT
34341 DIMETHYLPHTHALATE 625 <1.6 jUG/L fhi2/11 {c. amon
34611 2,4-DINITROTOLUENE 625 <5.7 UG/L " "
34626 2,6-DINITROTOLUENE 625 <1.9 uG/L " "
34596 DI-N-OCTYLPHTHALATE 625 <4,8 uG/L » "
34361 |ENDROSULFAN T 625 <5.0 |uG/L " w
34356 ENDROSULFAN 11 625 <7.5 JueGsL " "
34531 ENDROSULFAN SULFATE 625 <5.6 UG/L " "
39390 . [ENDRIN 625 <4.5 JuGsL " "
34366 ENDRIN ALDEHYDE 625 <5,0 uG/L " "
34376 FLUORANTHENE 625 <2.2 uG/L " "
34381 FLUORENE 625 <1.9 UG/L " "
39410 HEPTACHLOR 625 <1.9 UG/L " "
39420 HEPTCHLOR EPOXIDE 625 <2.2 UG/L " "
39700 HEXACHLOROBENZENE 625 <1.,9 UG/L " ®
34391 |HEXACHLORDBUTADIENE 625 <1.0 |UG/L W w
34396 HEXACHLOROETHANE 625 <1.6 juG/L " n
34386 HEXACHLORDCYLOPENTADIENE 625 <10.0 juG/L " "
34403 INDENO(1.2.3—CD)PYRENE 625 <3.7 UG/L " "
34408 1SOPHORONE 625 <2.2 UG /L " "
34696 NAPHTHALENE 625 <1.6 UG/L " "
34447 NITROBENZENE 625 <1,9 lue/L " "
34338 N-NITROSOD IMETHYLAMINE 625 <8.,0 UG /L " "
34433 N—NITROSODIPHENYLAMINE 625 <t,9 uG/L " "
34428  IN-NITROSODI-N-PROPYLAMINE 625 <10,0 [ue/L oo
34671 PCB-1016 625 <30.0 juc/L " #
39488 PCB-1221 625 <50.0 JuG,/L " "
39492 [PCB-1232 625 <50.0 lugsL | * [T
39496 PCB-1242 625 <30.0 jucsL " "
39500 PCB-1248 . 625 <40.0 JuGs/L " "
39504 PCB-1254 625 <30.5 GE;:~E“~;__~—_TT-_—-
39508 PCB-1260 625 <30.5 JuG/L " "
34461 PHENANTHRENE 625 <5.4 UG/L ) "
34469 IPYRENE 625 <t.9 v | v T
B e O (78 N

2204 OROBENZENE : 625 <1l.4 UG/t " "

REMARKS,

REVIEWED BY1 o, Mpyer
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ENVIRONMENTAL LADORATORY CERTIFICATION NUMNER 86035

METHOD 625 -~ BASE NEUTRALS
LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.
SOURCE CORAL SPRINGS _WELL #2 SAMPLE DATE 11/28/8%
LAB. NUMBER___ 89-7657 SAMPLE TIME 6155
GROUND WATER CLASS COMPLETION DATE 12/29/89
SAMPLED BY__ci 1ENT SAMPLE TYPE t ; §§$gegggggny
NO. WELL CASING VOL. PURGED ( ) INTERMEDINTE

{ ) COMPLIANCE

STORET PARAMETER JAanNALYSIS | ANALYSIS | UNIT | DATE | ANALYST
CODE MONITORED METHOD RESULT
34208 ACENAPHTHENE 625 <1.9 UG/L 12711 k. AMON
34200 |ACENAPHTHYLENE 625 <3.5 UG/L " "
34220 ANTHRACENE 625 <1.9 UG/L " ol
39330  |ALDRIN 625 <1i.9 UG/L " al
39120 BENZIDINE 625 <44 UG/L " "
34526 [BENZO(A)ANTHRACENE 625 <3.7 UG/L v *
34230 [BENZO(B)FLUORANTHENE 625 <2.5 UG/L " "
34242 BENZO(K)FLUORANTHENE 625 £2.5 UG/L. " d
34247 |BENZO(A)PYRENE , 625 <3.7 UG/L " "
34521 BENZO(GHI )PERYLENE 625 <641 UG/L " "
34292  IBENZYLBUTYLPHTHALATE 625 <2.5 UG/L " "
39337 A-BHC 625 <4,2 UG/L " "
39338 B-BHC 625 <10.0 UG/L " "
34259 D-BHC 625 <10,0 UG/L " "
39340  G-BHC 625 <3.1 UG/L " "
34273 BIS(2-CHLORDETHYL )ETHER 625 <5.6 UG/L " "
34278  BIS(2-CHLOROETHOXY)METHANE 625 <5.3 UG/L " "
39100 BIS(2~-ETHYLHEXYL ) PHTHALATE 625 <2,5 UG /L " »
34283 B1S(2-CH OROISOPROPYL JETHER 625 <5.7 UG/L " "
34636 4-BROMOPHENYLPHENYLETHER 625 <1,9 UG/L " "
39350 |CHLORDANE 625 <10.0 UG/L " "
34581 2-CHLORONAPHTHALENE 625 <1.9 uG/L " "
34641 4~CHLOROPHENYLPHENYLETHER 625 <4.2 uG/L " "
34320 |CHRYSENE 625 <2.5 UG/L " "
39310 |4,4'-DDD 625 <2.8 uG/L " i
39320 |4,4'-DDE 625 <5,6 UG/L " .
39300 |4,4'-pOT ' 625 <4.7 uG/L " »
34556 [DIBENZO(A,H)ANTHRACENE 625 2.5 UG/L " "
39110 PI-N-BUTYLPHTHALATE 625 <2.5 uG/L " »
34566 1,3-DICHLOROBENZENE 625 <1,9 UG/L " "
34536 1,2-DICHLOROBENZENE 625 <1.9 UG/L " "
34571 1,4-DICHLOROBENZENE 6285 <4.4 UG/L " "
34631 3,3'DICHLOROBENZIDINE 628 <16.5 UG/L " “
39380 IDIELDRIN 625 <2.5 uG/L " "
34336 DIETHYLPHTHALATE 625 <1.9 UG/L " "
Remarks: REVIEWED BY:

G. MEYER




MONITOR-WELL WATER QUALITY



SHALLOW MONITOR ZONE



)“EM}/@W Monitor
CS-ML

MTE

SOURCE __#1 SHALLOW ZONE

BROWARD TESTING LABORATORY, INC.
POTABLE WATER LABORATORY CERTIFICATION NUNBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.

LAB. NUMBER 90-1204

GROUND WATER CLASS

SAMPLE DATE 3/15/90
SAMPLE TIME
COMPLETION DATE

SAMPLED BY B SHARCAN SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED ) SITE BOUNDRY
( ) INTERMEDIATE
( ) COMPLIANCE
STORET PARAMETER anarysrs | anacysrs | unrr | pare | amaLysr
CODE MONITORED METHOD RESULT
00746 HYDROGEN SULF1DE s27¢C 0.034 mesL. |3/19 | E. sEROL
00610 AMMONIA 351.2 0.612 MG L |3/26 | E. BEROL
38260 MBAS 5128 <0.10 mesL |3/22 | E. sBEROL
00403 PH 150.1 8.94 UNIT [3/15 R. SHARO]
00010 TEMPERATURE 170.1 24.3 °c |3/15 | Rr. sHaro}
00299 DISSOLVED OXYGEN 360.1 2.4 MG/L [3/15 | R. SHARD
50060 TOTAL CHLORINE 330.5 0.0 MG/L |3/15 | R. SHARCH
01000 ARSENIC 206.2 <0.003. |MGsL |3/27 | k. vacl
01005 BARIUM 208.1 <0.03 MesL [3/22 | k. vael
01025 CADMIUM 213.2 <0.0005 |MG/L |3/29 | K. vAGl
01030 CHROMI UM 218.2 0.0123 |Me/L 326 | k. vacl
01049 LEAD 239.2 0.0066 |MG/L |3/26 | K. VAGl
71890 MERCURY 245.5 0.0005 IMG/L |4/10 | K. vAGI
01145 SELENIUM 270.2 0.0891 |MG/L l4/28 | K. VAGI
01075 SILVER 272.2 0.0066 |MG/L |4/9 K. VAGI
00930 SDDIUM 273.1 3180 MG/L |as21 | K. VAGI
01040 COPPER 220.1 <0.03 MG/L | 3719 | K. VAGI
01046 IRON 236.1 <0.1 MG/L |3715 | K. VAGI
01090 ZINC 289.1 <0.03 me/L |3/19 | k. vael
01058 MANGANESE 243.2 0.0822  fyg, l3/20 | k. vasl
01095 | ANTIMONY 204.2 <0.005 fug L fasz0 | k. vaGl
00925 | MAGNESIUM 242.2 649.4 MesL |4s19 | E.BEROLD:
00935 POTASSIUM 258.1 155 MG/l |as19 | x. vacl
CONTINUED ON NEXT PAGE
REMARKS:

REVIEWED BY: G. MEYER




L

B

PROJECT

SOURCE L4

BROWARD TESTING LABORATORY, INC.

POTABLE WATER LABORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

YOUNGQUIST BROS.

1 SHALLOW ZONE

SAMPLE DATE__ 3/

15,90

LAB. NUMBER 90-1204

GROUND WATER CLASS

SAMPLED BY__R. SHARGN

NO. WELL CASING VOL. PURGED

SAMPLE TIME__ 12
COMPLETION DATE

141

SAMPLE TYPE ( ) BACKGROUND
( ) SITE BOUNDRY
( ) INTERMEDIATE
( ) COMPLIANCE

STORET PARAMETER ANALYSIS | awarysrs | uwrr | pare |amarysr
copE MONITORED METHOD | RESULT
00910 CALCIUM 406C 258.1 MG/L |3,29 JE. BEROL
01080 STRONTIUM 303A 25.7 MG/L |4/23 K. VAGT
80110 SPECIFIC GRAVITY 213€ 1.0037  le/m. |3s29 |e. BEROL
0950 FLOURIDE 350.2 1.02 Me/L 13721 M. mIte
0630 NITRATE 353.2 2.06 _ |mesL |3s27 . BEROL
00080 COLOR 110.3 o uniTs|3s16 JE. BEROLI
00941 /CHLORIDES asoocLc | 6550 | |masL |3s22 |M. WILL
00900 TOTAL HARDNESS 130.2 2154 ML |3s29 |E. BEROLI
00410 ALKALINITY 403 56 me/L |3/16 le. BEROLL
00901 CALCIUM HARDNESS 215.2 644 MG/L |3/29 |E. BEROLC
00310 80D 405.1 <2.0 MG/L [3/21 [M. HILL
00076 TURBIDITY 180.1 1.60 NTU [3/27 M. wILL
00085 0DOR 160.1 1 Ton [3/16 6. seRoLT
00945 [ SULFATE_ 426 ¢ T1970 5, |MesL |44 |E. GOLEM
70300 TOTAL DISSOLVED SOLID| 160.1 11,516 MG/L | 3,22 M. RILL
00665 TOTAL PHOSPHATE 365.4 <0.20 |Me/ [3/26 [e. seroL:
70507 ORTHO PHOSPHATE 365.4 <0.20  |MG/L |3/26 |E. BEROLL
00625 TKN 351.2 0.75 MG/L | 3/26 |E. BEROLL
00440 BICARBONATE 406C 34.2 MG/L |4/19 |E. BEROLE
00681 |TOTAL DRGANIC CARBON 415.1 4.04 Me/L |3723 |E. GoLEm,
00530 | TOTAL SUSPENDED SOLI1DS 160.2 36 MG/L 13,16 M. HILL
01020 BORON 212.3 <0.5 MG/L | 4r23 |K. VAGT

625 SCAN

608 SCAN

504 SCAN SEE ATTAKHED SHEETE

502.2 SCAN

GROSS ALPHA
REMARKS :

REVIEWED BY: G. MEYER




POTABLE WATER LADORATORY CERTIFICATION NUMNER 06137

lD)zll-a\:d DINOWARKL 1201 LNU LADORKMNIOICY, TINC,

ENVINONMBNTAL LANUNATONRY CENTITICATION NUMNER 86035

METHOD 804 EDB AND DBCP:

MICROEXTRACTION/ECGC

LABORATORY PARAMETER AHALYS1S REPOIT

PROJLCY YOUNGQUIST BROS.

SOURCE #1 SHALLOW ZONE

LAB. NUMBER 90~-1204

GROUND WATER CLASS

SAMPLED BY R. SHARON

NO. WELL CASING VOL. PURGED

SAMPLE DATE 3715790

SAMPLE TIME 12:41

COMPLETION DRATE  4/26750

SAMPLE TYPE ( ) TODACKGROUNG
() S1TE nuunpny
{ ) INTERMEDIATE
( } coMpLiance

CAS ND. PARAMETER JANALYSIS | aNALYSYs | unrT DATE | ANALYST
MONITORED METHOD RESULYT

106-93-4] 1 ,2-DIBROMDETHANE (EDB) 504 <0.02 uUGsL 3/15 C. AMNDN

96-12-8] 1, 2-D1BROMO~-3-CH ORCPROPANE 504 <0.02 uUG/L " "
TDBLPY

—

————

—]

]

— e

_— j

R S—

Remarks: ‘%\J

HEVIEWED BV: o peven




POTABLE WATER LABORATORY CERTIFICATION NUMNER 86137
ENVIRONMENTAL LADORATORY CERTIFICATION NUMNER 8G03S

2. LE ORGANIC COMPOUNDS IN WATER BY PURGE 28D
ggi? gﬂggiLikagggggﬂschs CHROMATOGRAPNHY WITH P”gTOIONIZATIDS
AND ELECTROLYTIC CONDUCTIVITY DETECTORS IN SERIE

LABORATORY PARAMETER ANALYSIS REPORT

MT‘—E BROWARD TESTING LABORATORY, INC.

PROJECT YOUNGQUIST BROS.
SOURCE # 1 SHALLDOW ZONE SAMPLE DATE__3/15/90
LAB. NUMBER 90-1204 i SAMPLE TIME 12141
GROUND WATER CLASS COMPLETION DATE s zan
SAMPLED BY R, SHARON SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED () SITE BOUNDRY
e ( )} INTERMEDIATE
{ ) COMPLIANCE
PARAMETER ANALYSIS | ANALYS1S | UNIT | DATE | anaLysT
CAS NoO. MONITORED METHOD RESULT
71-43-2] BENZENE 502.2 <1.0 YG/L | 3/19f c. amown
108-86-1] BROMOBENZENE 502,2 <1.0 uG/L " "
74-97-5] BROMOCHLOROMETHANE 502.2 <1.0 uG/L " "
75~27-4] BROMODICHLOROMETHANE 502,2 <1.0 UG/L " "
75-25-2{ BROMOFORM 502,2 <1.6 UG/L " .
74-83~9] BROMOMETHANE 502,2 <1,1 UG/L " "
104-51-8] n-BUTYLBENZENE 502,2 <1.0 UG/L " "
135-98-8] sec~BUTYLBENZENE 502.2 <1.0 uG/L | "
8:06-6] tert-BUTYLBENZENE 502.2 1.9 Jugu| - -
56-23~5] CARBON TETRACIHLORIDE 502.2 <t.o ug/L | - -
108-90~7| CHLOROBENZENE 502.2 <1.0 UG/L . »
75-00-3] CHLOROETHANE 502.2 <t.0 UG/L " "
67-66~3] CHLOROFORM 502.2 <1.0 uG/L “ N
74-87-3] CHLOROMETHANE 502.2 <1.0 uG/L " i
95-49-8] 2~CHLOROTOLUENE 502.2 <1.0 UG/L . "
106-43-4] 4~-CHLOROTOLUENE | 502,2 <1.0 UG/L " .
124-48-1 DIBROMOCHLOROMEHTANE 502.2 <2.0 UG/L " -
96-12-8 1,2-DIBROMO~-3~-CHLOROPROAN 502,2 <3.0 UG/L " »
106-93~4f 1,2-DIBROMOETHANE 502.2 <0.8 uG/L " -
74~95-3| DIBROMOMETHANE 502.2 <2.2 uG/L " »
95~50~1]1,2~-DICHLOROBENZENE 502,2 <1.0 UG/L " .
541-73-11 1, 3-DICHLOROBENZENE 502.2 <1.0 UG/L " -
106-46-7] 1,4-DICHLOROBENZENE 502.2 <1.0 uG/L N -
75-71-8] DICHLORODIFLUOROMETHANE 502,2 <1.0 UG/L " =
75-34-3/1,1-DICHLOROETHANE 502,2 <1.0 UG/L " "
107-06-2] 1, 2~-DICHLOROETHANE 502,2 <1.0 UG/L " .
75-35-4/1,1-DICHLOROETHENE 502.2 <1.0 UG/L " »
156-59-4f cis-1,2-DICHLOROETHENE 502.2 <1.0 UG/L " "
156-60-5 trans-1,2-DICHLOROETHENE 502,2 <1.0 UG/L " =
78-87-5|1,2-DICHLOROPROPANE 502.2 <1.0 UG/L " -
—

REMARKS :

REVIEWED By: ©. MEYER




POTABLE WATER LABORATORY CERTIFICATION NUMDER 137

B | ek ASAN NS VY A RINAA . & At A AANNS 4L ARINS ANA B B NS 2N x“
n INVIMHMTAL "LADONATORY CERTIFICATION NUNNER 80015

AL "V s

NP OUN ¥ _WATER BY E A¥D
$RA Eatthutar SOLIRN oR ORISR REQERIERF RApE HHQ-STORYIRR D
LABORATORY PARAMETER ANALYSIS REPORT
PROJECT ___yniuNGQUIST BROS,
SB8OURCE #1 SHALLOW ZONE SAMPLE DATE 3/15/90
LAB. NUMBER___50-1204 i SBAMPLE TIME __ 12:41
GROUND WATER CLABS COMPLETION DATE_ 4/26/50
8AMPLED BY__ g, SHARON SAMPLE TYPE ( )
NO. WELL CABSING VOL. PURGED { ) BITE BOUNDRY
’ . ( } INTERMEDIATE
{ ) COMPLIANCE
. . PARAMNEYER ANALYSIS | ANALYSLS | UNIT | DATE | ANALYS
Cas RO. NONITORED NETHOD RESULY
B142-28-9]1, 3-DICELOROPROPANE 502.2 <1.0 UG/L 1/10 Jc. amon
590~20-7]2,2-DICHLOROPROPANE 502.2 <1.0  Jus/n |® .
563~-58-6]1,1~-DICHLOROPROPENE 502.2 .0 Jue/ | - N
100-41-4 |RTHYLEENZENE 502.2 <1.0 Jue/u | " .
87-68-3 | HEXACHLOROBUTADIENE 502.2 <1,0. v/ | *
98-82-8 | ISOPROPYLBENZENE 502,2 <1,0 fjuos/n | .
99-R7-6 {p-TBQPROPYLTOLUENE. 502,2 <1,0 _jue/L | * -
75-09-2 |JMETHYLENE CHLORIDE 502.2 <1.0 oo/t |* -
91-20-3 |NAPHTHALENE 502,2 .0 Joesn |o .
103-65-1] n~PROPYLBENZENE 502.2 LR .
100-42-5| STYRENE | s02.2 <t,0 Juesn | ¢ .
630-20-6/1,1,1,2-TETRACHLOROETHANE | 502.2 <t.0  |ues/n | " .
19-34-5{1,1,2,2-TETRACHLOROETHANE | 502.2 <1.0 uG/L | * -
1.27-18-4] TETRACHLOROETHENE 502,2 <10 Jvs/ | - .
108-88-3] TOLUENE 502.2 <10 Joesn | ¢ .
87-61-6}1,2,3~TRICHLOROBENZENE ' 502.2 <1,0 juesn | - =
120-82-111,2,4-TRICHLOROBENZENE 502.2 <1,0.  log/n | *
11-85-6 1,1,1-TRICHLOROETHANE 502.2 <1,0  fue/u | .
19-00-5/1,1,2-TRICHLOROETHANE 502,2 <1,0 fue/L 1 = *
79-01-6 TRICHLOROEBTHENE 502,2 . <1.0 UG/L " "
75-69-4] TRICHLOROFLUOROMETHANE 502.2 <t,0 Jue/n - .
96-18-4] 1,2,3-TRICHLOROPROPANE 502,2 <1.0  Juesn |- .
95-63-6/1,2,4-TRIMETHYLBENZENE 502,2 <1,0 Jus/n | .
108-67-8]1,3,5-TRIMETHYLBENZENE 502,2 <1,.0 fug/L | * 4
75-01-4] VINYL cBLORIDE 502,2 <t.0 jug/L |- .
95-47-6] o~XYLENE 502.2 1.0 juc/y | » .
108~38~3] m-XYLENE 502.2 <1.0 luGg/L " .
106-42-3] p~XYLENE 502,2 <t.0 joe/n | .
REMARKS:
REVIEWED BY: G. MEYER




POTADLE WATER LABORATORY CERTIFICATION NUMDER A6137
ENVIRONMENTAL LADURATORY CERTIFICATION NUMBER 86035

BTL BROWARD TESTING LABORATORY, INC.

ORGANOCHLORINE PESTICIDES AND PCB'S

- 608

YOUNGQUIST BROS.

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT

SOURCE ___#1 SHALLOW ZONE SAMPLE DNTE 3/15790

LAB. NUMBER 90-1204 SAMPLE TIME 12141

GROUND WATER CLASS COMPLETION DATE

SAMPLED BY R. SHARON SAMPLE TYPE ( ) BACKGROUND
NO. WELL CASING VOL. PURGED { ) SITE BOUNDRY

( ) INTERMEDIATE
{ ) COMPLIANCE

STORET PARAMETER ANALYSIS | aNALYSIS | uNIT | DATE | ANALYST

CODE MONITORED METHOD RESULT
39330 ALDRIN 608 <1.0 UG/t | 4/3 C. AMON
39337 A-BHC 608 <1.0 UG /L " "
39338 B8-BHC 608 <1.0  juer/L " "
34259 D~BHC 608 <1.0__ JuesL " "
39340 Y-BHC 608 <1.,0 UG/l " "
39350 CHLORDANE 608 <1,0  JuesL " b
39310 4,4'-DDD 608 <1.0 UG/L " "
39320 4,4'-DDE 608 <1.90. . lucst " "
39300 4,4'-DDT 608 <1,0 UG/L " h
36380 DIELDRIN 608 <1.0 UG /L " b
34361 ENDOSULFAN I 608 <1.0 uG/L » "
34356 ENDOSULFAN 11 608 <1.0 UG/L " "
34351 ENDOSULFAN SULFATE 608 <1.0 UG /L " "
39390 ENDRIN 608 <1.0 UG/L " "
34366 ENDRIN ALDEHYDE 608 <1,0 UG/L " bl
39410 HEPTACHLOR 608 <1.0 _Jusst " "
39420 HEPTACHLOR EPOXIDE 608 <1.0 UG/L " i
39400 TOXAPHENE 608 <i.0__luecst " "
34671 PCB-1016 608 <1.0 _juesl " h
39488 PCB-1221 608 <1.0 lues " "
39492 PCB-1232 608 <1.0._ . juc/L " "
39496 PCB-1242 . 608 £1.0 UG /L, " "
39500 PCB-1248 608 <1.0 UG/L " h
39504 PCB-1254 608 <1.0__|usst " "
39508 PCB-1260 608 <1,0 Juese d "
39480 METHOXYCHLOR 608 <1.9 UG/L " "

REMARKS :

REVIEWED BY: G. MEYR




MT“‘—"

SOURCE

BROWARD TESTING LABORATORY, INC.

POTABLE WATER LADORATORY CERTIFICATION NUMDER 86137
ENVINONMENTAL LADONATORY CERTIFICATION NUMHER 86035

METHOD 6285 -~

BASE NEUTRALS
LABORATORY PARAMETER ANALYSIS REPORT

.PROJECT YOUNGQUIST BROS,

#1 SHALLOW ZONE

LAB. NUMBER 90-1204

GROUND

WATER CLASS :

SAMPLED BY__R. SHARON

NO. WELL CASING VOL. PURGED

SAMPLE DATE
SAMPLE TIME
COMPLETION DATE
SAMPLE TYPE ( )
()

3/18/90

12241

BAC%GRUG&S

SITE RBOUNDRY

{ ) INTERMEDINTE

( ) COMPLIANCE
STORET PARAMETER lawarysrs | anaLysis |unir | pare | ANALYST

cops MONITORED METHOD RESULT

34208 ACENAPHTHENE 625 <1.9 YS/L | 4/3s9de. BURR
34200 |ACENAPHTHYLENE 625 <3.5 UG/L " "
34220 JANTHRACENE 625 <1.9 UG/L " "
39330 ALDRIN 625 <1.9 UG/l " hd
39120 |BENZIDINE 625 <44 UG/L " "
34526 IBENZU(A JANTHRACENE 625 <3.7 UG/L i "
34230 lasnzu(a JFLUORANTHENE 625 <2,5 UG/L " "
34242 EENZD(K)FLUDRANTHENE 625 <2.5 UG/l hd "
34247 ENZO(A)PYRENE 625 <3.7 UG/L " "
34521 bENZD(GHx YJPERYLENE 625 <4,1 UG/L " "
34292  IBENZYLBUTYLPHTHALATE 625 <2,5 uG/L " "
39337 A-BHC 625 <4.,2 UG/L " "
39338 [g—BHC 625 <10.0 UG/t " »
34259 b—BHC 625 <10,0 UG/L " "
39340 ‘G-BHC 625 <3.1 UG /L " "
34273 bxs< 2~CHLOROETHYL JETHER 625 <5.6 UG/L " "
34278 kxs( 2-CHL ORDETHOXY) ME THANE 625 <5.3 UG/L " "
39100 IBIS(Z—ETHYLHEXYL) PHTHALATE 625 <2.5 UG/L, " "
34283 B1S{ 2-CH_OROISOPROPYL JETHER 625 <5.7 UG/L " "
34636 4-BROMOPHENYLPHENYLETHER 625 <i.9 UG/L " "
39350  |CHLORDANE 625 <10.0 UG/L " "
34581 2-CHLORONAPHTHALENE 625 <1.9 uG/L " »
34641 4-~CHLOROPHENYLPHENYLETHER 625 <4.2 UG/L " "
34320 CHRYSENE 625 <2.5 UG/L " "
39310 l4,4'-pDD 625 <2,8 UG/L " "
39320 4,4'-DDE 625 <5.6 UG/L " " -
39300 4,4'~DDT 625 <4.7 UG /L " "
34556 DIBENZO(A,H)ANTHRACENE 625 <2.5 UG /L " *
39110 PI-N-BUTYLPHTHALATE 625 <2,5 UG/L i »
34566 14+3-DICHLOROBENZENE 625 <1.9 UG/L " "
34536 1, 2-DICHLOROBENZENE 625 <1.9 UG/L " "
34571 1,4-DICHLOROBENZENE 625 <4.4 uG/L " "
34631 3,3 'DICHLOROBENZIDINE 628 <16.5 uG/L, . .
39380  IDIELDRIN 625 <2.5 uG/L " "
34336 DIETHYLPHTHALATE 625 <1.9 UG L " "
Remarkss REVIEWED BY:
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SOURCE

AL W LSL Do LINGU LADUKATUIKKY,

1IN,

POTADLE WATER LADORATORY CENTIFICATION NUMNER A6137
ENVINONMENTAL LANONATORY CRENTICICATION NuMhrEnR BG0J33

METHOD 628

BASE NEUTRALS

LABORNIORY PARAMETER ANALYS1S reponye

PROJECT

YOUNGQUIST BROS,

#1 SHALLOW 20NE

LAB. NUMBER
GROUND WATER CLASS

SAMPLED

=
NO. WELL CASING VOL.

L0w 1204

BY SHARON,

SAMPLE DATE 3715/90
SAMPLE TIME 12141

COMPLETION DATE
SAMPLE TYPE ( ;"Bﬁ%ﬁ%ﬁgﬁnv‘

PURGED () SETE nounpny

{ ) INTERMEDIATE

( } COMPLIANCE
STORET PARAMETER |ANALYSIS | ANALYSIS | un1T | DATE | ANALYS
COoDE MONITORED METHOD RESULT
34341 DIMETHYLPHTHALATE 625 <1.6 UG/L | 43 £.BURR
34611 |2,a-DINITROTOLUENE — 628 <5.7 |uGsL " W
34626 12,6-DINITROTOLUENE 6285 <1.9 JlucsL " w
34596 DI-N-OCTYLPHTHALATE 625 <4.8 UG/t " "
34361 _ |ENDROSULFAN T 625 <5.0 Jue/L “ "
34356  |ENDROSULFAN 11 625 <7.5 jue/L " "
34531 ENDROSULFAN SULFATE 625 <5.6 UG/t " "
39390. |[ENDRIN 625 <4,8 UG/L " "
34366 ENDRIN ALDEHYDE 625 <5.0 UG/L " "
34376 FLUORANTHENE 625 2,2 UG/L " "
34381 FLUORENE 628 <1.9 lucsL " w
39410 HEPTACHLOR 625 <1.9 UG/L " "
39420 HEPTCHLOR EPOXIDE 625 <2.2 UG/L " "
39700 HEXACHLOROBENZENE 625 <1.9 uG/L " w
34391 HEXACHLOROBUTADIENE 625 <1.0  JuG/L w T
34396 HEXACHLOROETHANE 625 <1.6 UG/L " "
34386 HEXACHLORDCYLUPENTADIENE 625 <10.0 lucsL " "
34403 INDENO(1,2,3-cD)PYRENE 625 <3,7 uG/L " "
34408 I1SOPHORONE 625 <2.2 uG/L " "
34696 NAPHTHALENE 625 <1.6 uGsL " "
34447 NITROBENZENE 625 <1.9 UG/L " "
34338  IN-NITROSODIMETHYLAMINE 625 <8.0 |uesL ] "
34433 N—NITRDSUDIPHENYLAMINE 625 <i.9 uG/L " "
334428 N~NITRUSDDI—N—PRDPYLAMINE 625 <10.0 juG/L " "
34671 PCB-1016 625 <30.0 juGrL " M
39488 |PCB-122; 625 <50.0 |UGsL " "
39492 PCB-1232 625 <50.0 JuG/L " T
39496 PCB-1242 625 <30.0 Juc/L " "
39800 PCB-1248 625 <40.0 Juc/L " T
39504 PCB-1254 625 <30.5 jue/L " "
39508  IPCB-1260 625 <30.5 JuGrL " "
34461  JPHENANTHRENE 625 <s5.4 Jugs | ® v
34469 IPYRENE 625 <t.o fuen | v T
39400  [TOXAPH —_—
34551 g?zfa-ggﬁannéuéENzeug ::: 25?40 3§ff ‘%&::j‘_;“"‘“%
REMARKS 4

REVIEWED BY, G. MEYER




LABORATORY CERTIFICATION NUNBER 86137
E-86035

mTv_-.:: BROWARD TESTING LABORATORY, INC.

METHOD 628 - Acips
LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS .

SOURCE £1_SHALLOW ZONE SAMPLE DATE___3/15/90
LAB. NUMBER ___90-1204 SAMPLE TIME 12141
GROUND 'WATER CLASS COMPLETION DATE
SAMPLED BY, ‘R. SHARGN SAMPLE TYPE ( ) BACRGHOUND —
NO. WELL CASING VOL. -PURGED " () SITE BOUNDRY

: ( ) INTERMEDIATE

( ) COMPLIANCE

STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE ANALYST
[s1e7 1 MONITORED METHOD RESULT
34452 | 4-CHLORO-3-METHYLPHENOL 625 <3.0 ves lass e, sure
34586 | 2-CHLOROPHENOL 525 <3.3 vert | * "
34608 | 2,4~DICHLOROPHENOL 625 <2.7 uesL | » "
34606 | 2,4-DIMETHYLPHENOL . 625 <2.7 vesL | » .
34616 | 2,4-DINITROPHENOL 625 <82 fuyga | = "
34657 | 2-MET'-4,6-DINITROPHENOL] 25 <24 vesL | » "
34591 | 2-NITROPHENOL 625 <3.6 vesr | v "
34646 | 4-NITROPHENOL 625 <2.4 e | v ..
39032 | PENTACHLOROPHENOL 625 <3.6 e | » “
34694 PHENOL 625 <1.5 uG/L " "
34621 | 2,4,6~TRICHLOROPHENOL 625 <2.7 uesL | # "

REMARKS :

REVIEWED BY; G. MEYER




rryay g e eI RAVVHATVIY CERTITICATION NUMNDER 86117
4 ENVINONHENTAL LADUNATONY CRNTIFICATION NUNNHER 860)3

EVA METHUL 625 skCT. 17
SCREEN FOR 2,3,7,0~-TCDD

PROJECT _ypuNGQUIST BROS. SAMPLE DATE 3715790
SAMPLE TIMi 124317 P e e

MONIYORING SITE 4 o nw wris SAMPLE TYUPET { ) BACRGIGULID
SAMPLED BY_g <lapny .. ()} coMpLiAuCE
STORET PARAMETER
CODE MONITORED Presence

i ; i . indicated jnot fndicat

4675 2.3.2.8=Tatrn chlorodibenzo~p~dioxin X




POST OFFICE BOX 23541 FORT LAUDERDALE, FLORIDA 33307 TELEPHONE: (305) 776-7238 FAX: {305) 776-0689

BTL BROWARD TESTING LABORATORY, INC,

CIENT: | onGauIsT BROS. REPORT NO:___ LAB 1D NO: 86137
PWS ID NO. 87240

SAMPLE SITE:_4; syaLLOW ZONE

DATE SAMPLED: 3715799 TIME SAMPLED, 12:41
DATE RECEIVED AT LAB, TIME RECEIVED AT LAB,

ANALYTICAL SERIES: FLORIDA SAFE DRINKING WATER COMPLIANCE.
RADIOLOGICAL ANALYSIS 17-550.310¢(5) . (PWS033)
ALL VALUES IN pCi/L UNLESS OTHERWISE NOTED.

LAB # 90-1204

PARAMETER : REPORTED VALUE
RADIONUCLIDES: O+/-5 PCI/L

L LOuH

RANK D. HOBLE,DIRECTOR
ROWARD TESTING LABORATORY, INC.
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BROWARD TESTING LABORATORY, INC.

POTABLE NATER LABORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUMBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT YOUNGQUIST BROS.

22 DEEP ZONE

GROUND WATER CLASS

Vuf; Monifor — somen e omee e

SAMPLED

BY,

e SELARDIN
NO. WELL CASING VOL. PURGED

LS - ma

SAMPLE DATE

3/15/90

SAMPLE TIME

COMPLETION DATE
SAMPLE TYPE ( )

1:00

S ———T————

BACKGR

{ ) SITE BOUNDRY
{ ) INTERMEDIATE
( ) COMPLIANCE

STORET PARAMETER ANALYSIS | ANALYSIS | UNIT | DATE | ARALYST
copx NONITORED METHOD RESULT

00746 HYDROGEN SULFIDE 427C 0.034 MG/L |3/19 | E. BERGL
00610 AMMONI A 351.2 1.22 MG/L [|3/26 | E. BERODL
38260 MBAS 5128 <0.10 MG/L |3/22 | E. BEROL
00403 PH 150.1 8.0 UNIT {3/15 | R. sSHaro
00010 TEMPERATURE 170.1 23,4 °c  {3/15 | R. SHARQ
00299 DISSOLVED OXYGEN 360.1 1.5 MG/L |3/15 | R. SHARC
50060 TOTAL CHLORINE 330.5 0.0 MG/L 3715 | R. SHARD
01000 ARSENIC 206.2 <0.003 [MGrL 3727 | k. vacl
01005 BARIUM 208.1 <0.3 MG/L 13722 | K., VAG!
01025 CADMIUM 213.2 <0.0005 MG/L [3/29 | K. VAG!
01030 CHROMI UM 218.2 0.0105  IMG/L |3/26 | K. vaGt
01049 LEAD 239.2 <0.002 MG/L |3/26 | K. VAG!
71890 MERCURY 245,58 <0.0005 [M6sL lasi0 | k. vAGl
01145 SELENIUM 270.2 0.03482 |MG/L 14/28 | K. VAGI
01078 SILVER 272.2 0.0042 |MGsL |4s9 K. YAGI
00930 SODIUM 273.1 3170 MG/L 14/21 | K. VAGI
01040 COPPER 220.1 <0.03 MG/U ]3719 | K. VAGI
01046 1RON 236.1 0. 45 MG/L 3719 | K. VAGI
11090 ZINC 289.1 <0.03 MG/t [3/19 | K. vas!
01055 MANGANESE 243.2 0.0197 Mg, J3/29 | k. vac:
01095 ANTIMONY 204.2 <0.005 Hug, L J4s20 | k. vacl
00925 MAGNESTUM 242.2 361.0 me/L las19 | E.8EROLY
00935 POTASSIUM 258.1 56.8 MG/L J4s19 | K. vAGI

CONTINUED ON NEXT PAGE
REMARKS :

REVIEWED BY:

G. MEYER
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BROWARD TESTING LABORATORY, INC.
POTABLE NATER LABORATORY CERTIFICATION NUNBER 86137
ENVIRONMENTAL LABORATORY CERTIFICATION NUNBER 86035

LABORATORY PARAMETER ANALYSIS REPORT

SAMPLE DATE__ 3/15/90

PROJECT ___YOUNGQUIST BROS,
SOURCE 12 REEP_ZONE
LAB. NUMBER 90-1205

SAMPLE TIME 1:00

GROUND WATER CLASS

SAMPLED BY__R. SHARGN

NO. WELL CASING VOL. PURGED

COMPLETION DATE 2 corean
SAMPLE TYPE ( ) BACKGROOND —

{ ) SITE BOUNDRY
( ) INTERMEDIATE
()

COMPLIANCE

STORET PARANETER ANaLYsIs | awarysrs | unrr | paTE | ANALYST
copE NONITORED NETHOD RESULT
00910 CALCIUM 406¢C 153 MG/L |3/29 [E. aenoLi
01080 STRONTIUM 303A 36.6 MG/L Ta/23 K. VAGT
80110 SPECIEIC GRAVITY 213E 1.0001 G/ML_|3/29 . BERDLJ
00950 FLOURIDE 340.2 1.20 MG/L J3/21 M. HILL
00630 NITRATE 353,2 0.850 MG/L |3/27 JE. BEROLDO
00080 _COLOR 110,3 o uN1Tsj3/16 JE. BEROLL
00941 CHILORIDES asoocte | L iMesL [3s22 M. HILL
00990 TOTAL HARDNESS 130.2 1222 ML |3/29 [e. seroL
00410 ALKALINITY 403 140 MG/L |3/16 lE. BEROLD
00901 CALCIUM HARDNESS 215.2 382 mesL |3/20 |E. sEROLD
00310 BOD 405.1 <2.0 MG/L |3/21 ]M. HILL
00076 TURBIDITY 180.1 2.30 NTU |3/27 ]n. HILL
00085 ODOR-- 140.1 1 ToN |3/16 [E. BEROLC
00945 . SULFATE 426 C 124 MosL asa  JE. coLEM
70300 TOTAL "DTSSOLVED SOLID] 160.1 4432 Me/L |3/22 M. mILL
00665 TOTAL PHOSPHATE 365.4 <0.20 MG/L |3/26 ls. BEROLD
70507 ORTHO PHOSPHATE 365.4 <0.20 MG/L |3/26 ’E. BEROLD
00625 TKN 351,2 1.68 MG/L [3/26 |E. BEROLD
00440 BOCARBONATE 406C 85.4 MG/L |4/19 |E. BEROLQ
00681 |TOTAL ORGANIC CARBON 415.1 1.46 MG/L | 3/23 |E. GOLEM
00530 | TOTAL SUSPENDED SOLIDS 160.2 10 MG/L | 3/16 M. HILL
01020 BORON 212.3 <0.5 MG/L | 423 [K. VAGI

625 SCAN

608 SCAN

504 SCAN SEE _ATTACHED SHEETE

502.2 SCAN

GROSS ALPHA
REMARKS:

REVIEWED By: G. MEYER




POTABLE WATEN LAUORATORY CENTIFICATION NUMDER 06117
ENVINONNENTAL LABURATONY CENYITICAYION NUMDENI 86038

ju)hua\——- ANSS W LAASLS R D0 31N LADUIKATUOIKY, TINGC.

METHOD S04 EDB AND DBCP: MICROEXTRACTION/ECGC

LABORNTORY PARAMETER ANALYSLS Report

PROJECT YOUNGQUIST BROS.

SOURCE___*2 DEEP ZONE samMPLE pare_ 3715790
LAB. NUMBER Q0~1205 SAMPLE TIME 1100

GROUND WATER CLASS COMPLETION DATE 4,267
SAMPLED BY R, SHARON SAMPLE 1YPE | )’TACF(,HUUHI;
NO. WELL CASING VOL. PURGEHD { ) 8118 nounp

{ ) INTERMEDINY
{ ) compLinnce

CAS NO. PARAMNETER JANALYSIS | ANALYSIS | UNIT DATE | ANALY
MONITORED NETHOD RESULY

106~-93-4f 1,2-DIBROMOETHANE (EDB) 504 <0.02 - |US/L |3,35 | om

96~12-8] 1,2-D1BROMO~3~CH_ORCPROPANE 504 <0.02 UG/L " "
~(DBTPY

Remarks,

> REVIEWED py,
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SOURCE

RS A

WAL 1120 11NU LADUKALTUIKY, TINGC,
POTABLE WATER LABORATORY CERTIFICATION NUMRER 86137

ENVIRONMENTAL LADORATONY CERTIFI1CATION NUNNER 86038

2.2,

ETHOD 50
RAP CAPILLARY COLUMN
ND ELEC

MPOQUNDS IN WATER BY PURGE AND
VOLATILEGggcézﬁgﬁggothP"Y wITH P"gTOIONIZATIOR

%ROLYTIC CONDUCTIVITY DETECTORS IN SER

LABORATORY PARAMETER ANALYSIS REPORT

PROJECT

YOUNGQUIST BROS.

#2 DEEP ZONE

LAB. NUMBER
GROUND WATER CLASS

90~1205

SAMPLE DATE__3/15/90

SAMPLE TIME_ :00

COMPLETION DATE

SAMPLED BY R. SHARON SAMPLE TYPE { ) BACKGROUND
NO. WELL CASING VOL. PURGED { ) SITE BOUNUDRY
{ )} INTERMEDIMNTE
{ ) COMPLIANCE
PARAMETER ANALYSIS LANALYS2S | UNIY | pAaTE | awALysy
CAS NO. MONITORED METHOD RESULT
71-43-2{ BENZENE 502.2 <1.0 UG/L 37194 ¢.
108-86~1] BROMOBENZENE 502,2 <1.0 UG/L " "
74-97-5| BROMOCHLOROMETHANE 502,2 <1.0 uGg/L) " "
75-27-4] BROMODICHLOROMETHANE 502.2 <1.0 UG/L " -
75-25~2| BROMOFORM 02,2 <1.6 UG/L " -
74-83-9] BROMOMETHANE 502,2 <1.1 UG/L " "
104-51-8] n~-BUTYLBENZENE 502.2 <1.0 UGg/L | * "
135-98-8| sec~BUTYLBENZENE 502.2 <1.,0 UG/L | " "
~06-6] tert-BUTYLBENZENE 502.2 <1-% tlug/| = -
56-23-5| CARBON TETRACHLORIDE 502.2 <t.o uG/L | ¢ "
108-90~7] CHLOROBENZENE 502,2 <1.0 UG/L " "
75-00~3| CHLOROETHANE 502.2 <1i.0 uG/L " "
67-66-3] CHLOROFORM 502.2 <1.0 UG/L B "
74-87-3] CHLOROMETHANE 502.2 <1.0 UG/L " -
95-49-8] 2-CHLOROTOLUENE 502,2, <1.0 UG/L " "
106~43-4| 4~CHLOROTOLUENE 502.2 <1.0 uG/L " -
124-48-1 DIBROMOCHLOROMEHTANE 02,2 <2,0 UG/L " »
96-12-8] 1,2-DIBROMO= 3-CHLOROPRGAN 502.2 <3.0 fue/L ] = “
106-93-4] 1,2-DIBROMOETHANE 502.2 <0.8 uG/L " "
74-95~3| DIBROMOMETHANE 502.2 <2.2 UG/L " .
95-50-3/1,2-DICHLOROBENZENE 502,2 <1.0 UG/L - "
541-73-1/1,3-DICHLOROBENZENE 502,2 <1.0 uG/L " "
106-46-711,4~-DICHLOROBENZENE 502,2 <1.0 UG/L " -
15-71-8| DICHLORODIFLUOROMETHANE 502.2 <1.0 UG /L " I
75-34-311,1-DICHLOROETHANE 502,2 <1.0 UG/L n .
107-06-2]1,2-DICHLOROETHANE 502,2 <1.0 UG/L . n
75-35-4]1,1-DICHLOROETHENE 502.2 <1.,0 UG/L " "
156~59-4 cis-1,2-DICHLOROETHENE 502.2 <1.0 UG/L " -
156-60-5 trans-1,2-DICHLOROETHENE 502,2 <1.0 UG/L | » -
78-87-511, 2-DICHLOROPROPANE 502.2 <1.0 UG/L K »
REMARKS :
REVIEWED py. ©. MEYER




bt gl POTABLE WATER LABORATORY CERTIFICATION NUNNER 46137
" ENVIRONMENTAL LADONATORY CERTIFICATION NUNNKR 66038

NETHOD 2.2, voL ; 4 glﬁg 60 NP O 5 llsgk Bfosggggxsgb
T T T e AT R
LABORATORY PARAMETER ANALYSIS REPORT

PROJECT __ynuNGouIST BROS.
BOURCEB___e2 DEEP ZONE SAMPLE DATE,__3/15/90 —
LAB. NUMBER 90-1205 i S8AMPLE TIME 1100
GROUND WATER CLASS COMPLETION TE 4726790
SAMPLED BY ARON , BAMPLE TYPE ( ) GRO
N0+ WEBLL CASING VOL., PURGED { ) s81ITB BOUND

o ) { )} 1NTERMEDIN
: { ) CoMPLIANCE
R PARAMETER AnALYSts | Anarrsrs unie | vare | anag.
CAs wo. MONITORED METHOD RESULY
42-28-9]1,3-01CHLOROPROPARE 502.2 <0 |97 5,4, c. AM
90-~20-712,2-DICHLOROPROPANE 502,2 <1.0 ug/L | * N
63~58-6]1,1-DICKLOROPROPENE 502.2 <t.0 e |+ "
k@-ll-l ETHYLBENZENE 502.2 292 Jug/rL | - -
87-68-3 | HEXACHLOROBUTADIERE 502,2 <1.0. Jue/r | = .
98-82-8|180PROPYLBENZENE 502,2 <1.0  Juesn |+ .
99-R7-6 In- ) 502,2 <1,0 _Jue/L |~ "
75-09-2 [METHYLENE CHLORIDE 502,2 <10 Jus/n 1+ .
91-20-3 [NAPHTHALENE 502,2 <t.0  Juesn |- .
103-65-1] n-PROPYLBENZENE 502.2 e1.0 |us/u | ® "
100-42~5] STYRENE “§ 502,2 <t.0 Jue/n | = .
l630-20-6|1,1,1,2-TerRACHLOROE ™ ANE 502,2 <1.,0 Jue/n | -
19-34-511,1,2,2-TETRACHLOROETHANE | 502, 2 <1,0 jus/n | = .
1-18-4] TETRACHLOROBTHENE 502.2. <1.0  Jue/n |- .
108-88-3) TOLUENE 502.2 5.35  lyg/n | = "
87-61-6{1,2,3~TRICHLOROBENZENE ' 502.2 <i,0 fue/y | = .
120-82-1/1,2,4-TRICHLOROBENZENE 502.2 <1,0 . Jue/L | = .
1-85-6}1,1,1-TRICHLORORTHANE 502,2 <1.0 Juesn |- "
19-00-5 1,1,2-TRICHLOROETHANE 502.2 <1.0  jue/n | = "
79-01-6] TRICHLOROETHENE 502.2 <1.0. v/t |+ "
75-69-4] TRICHLOROFLUOROMETHANE 502.2 <t.0 Juesn e .
96-18-4]1,2, 3-TRICHLOROPROPANE 502.2 <1,0 . Juesn | = .
95-63-6/1,2,4-TRIMBTHYLBENZENE 502,2 <1.0 fue/n | » »
108-67-8/1,3, 5-TRIMETHYLBENZENE 502,2 <10 lue/n | = “
15-01-4] VINYL CHLORIDE 502,2 <o lue/n | = .
=41-6] o~-xYLENE 502.2 <1.0  Jueyy | » "
108~38-3! m-xYLERE 502.2 <1.0 Jug/L | » .
106-42-3| p-xYLENE 502.2 <1,0 juG/L | -
REHARKS

REVIEWED By, G. MEYER




]H{TlL—_i BROWARD TESTING LABORATORY, INC.
POTABLE WATER LABORATORY CERTIFICATION NUMRER 861137
ENVINONNENTAL LADORATORY CERTIFICATION NUMNER 86035

ORGANOCHLORINE PESTICIDES AND PCB'S
METHOD -~ 608

LABORATORY PARAMETER ANALYSIS REPORT

YOUNGQUIST BROS.

PROJECT

SOURCE #2 DEEP ZONE SAMPLE DATE___3/15/90

LAB. NUMBER__ gn_yons SAMPLE TIME 1100

GROUND WATER CLASS COMPLETION DATE_“_ALZQLilB___
SAMPLED BY, R. SHARON SAMPLE TYPE ( ) BACKGROUN
NO. WELL CASING VOL. PURGED { ) SITE BOUNDRY

. () INTERMEPIATE
{ ) COMPLIANCE

STORET PARANETER ANALYSIS | ANALYSIS | UNIT | DATE | ARALYST

CODE MONITORED METHOD RESULT

39330 ALDRIN 608 <1,0 UG/L | 4/3 Jc. aMoN
39337 A-BHC 608 <1.0 UG/L " "
39338 B-BHC 608 <1.0  jue/L " "
34259 D-~BHC 608 <1.0 UG/L " "
39340 y~BHC 608 <1.0 UG /L " A
39350 CHLORDANE 608 <t.0 JuesL " n
39310 4,4'-DDD 608 <1.0 _jugsL " "
39320 4,4'~DDE 608, €1.0 _ JuGst " "
39300 4,4'-DDT 608 <1.0 UG/L " "
39380 DIELDRIN 608 <1.,0 UG/L " "
34361 ENDOSULFAN 1 608 <1.0 UG/L " "
34356 ENDOSULFAN I1 608 <1.0 UG/L " "
34351 ENDOSULFAN SULFATE 608 <1.0 UG/L " "
39390 ENDRIN 608 <1,0 UG/L " "
34366 ENDRIN ALDEHYDE 608 <1.0 uG/L " "
39410 HEPTACHLOR 608 <1.0 jusr/L " "
39420 HEPTACHLOR EPOXIDE 608 <1.0 juGsL " "
39400 TOXAPHENE 608 <1.0 UG/L " "
34671 PCB-1016 608 <1,0  Juss " "
39488 PCB-1221 . 6508 <1.0 UG /L " "
39492 PCB-1232 608 k 1,90 jucs " "
39496 PCB-1242 608 <1.0 UG/ " "
39500 PCB~1248 608 <1.0 UG/L " "
39504 PCB-1254 608 <1.0 UG/L " "
35508 PCB-1260 s08 €1,0 jUG/L " i
39480 METHOXYCHLOR 608 <1.,0 jus/tL " "

REMARKS :

REVIEWED BY: G. MEYR
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lL))C: [ LJ?;;;BLK WATER LADORATORY CERTIFICATION NUMBER 86137
ENVIRONMENTAL LABUNATORY CERTIFICATION NUMNER 86038

METHOD 628 -~ BASE NEUTRALS
LABORATORY PARAMETER ANALYSIS REPORT

-PROJECT _____yOUNGOUIST BROS.
SOURCE *2 DEEP Z2ONE SNMPLE DATE__ 3/15/90
LAB. NOMBER__ go0-1z0% SAMPLE TIME___1.00
GROUND WATER CLASS COMPLETION DATE T’?ﬁ”zﬁﬁm‘—
SAMPLED BY__R. SHARCN SMPLE TxPe : ; SITE nouNbRy
NO. WELL CASING VOL. PURGED { 1 INTBRMEDINTE
{ ) COMPLIANCE
STOREY PARANETER Janarysrs | anarrsis Junre | pars | amarysr
cope MONITORED METIHOD RESULY
34208 |ACENAPHTHENE 628 <1.% VG/L | asaz0de. BURR
34200 |ACENAPHTHYLENE 628 <3.% uG/L " "
34220 |ANTHRACENE 625 <i.9 UG/t " "
39330 JALDRIN 625 <1.9 UG/t " d
39120 |BENZIDINE 62% <44 UG/L » "
34526 [BENZO(A)ANTHRACENE 625 <3.7 UG/L » »
34230 IBENZO(B)FLUCRANTHENE 625 <2.5 UG/L " "
34242 ENZO (K )FIL.USRANTHENE 625 <2,5 UG/L " "
34247  BENZD(A)PYRENE 625 <3.7 UG/L " "
34521 ENZO(GHI )PERYLENE 625 <4,1 uG/L " "
34292 ENZYLBUTYLPHTHALATE 625 <2.5 UG/L " "
39337 A-BHC 625 <4.2 UG/L " "
39338 -BHC 625 <10,0 UG/L " "
34289 ~BHC 625 <10,0 UG/L " "
39340 lG—BHc ' 625 - <3.1 us/L " "
34273 laxscz—cm.onosmvt. JETHER 625 <5.6 UG/L " "
34278 hxsta-cm_onnzmoxnuemms 625 <5,3 uG/L " "
39100 'B!S(Z-—ETHYLHEXYL) PHTHALATE 625 <2.5 UG/L " "
34283  |B1S(2-CH ORDISOPROPYL JETHER 625 <5.7 UG/L . "
34636 A-BROMOPHENYLPHENYLETHER 625 <1.9 UG/L » "
39350  [CHLORDANE 625 <10.0 uG/L " #
34581  |2-CHLORONAPHTHALENE 625 <1.9 uG/L " "
34641  |4-CHLOROPHENYLPHENYLETHER 625 <4,2 us/L " "
34320 |CHRYSENE 625 <2.5 uG/L " "
39310 [4,4'-pDD 625 <2.8 uG/L " "
39320 4,4'-DDE 625 <5.6 UG/L " #
39300 4,4'-DDT 625 <4.7 UG /L " "
34556 IDIBENZO(A,H)ANTHRACENE 625 <2.5 UG/L i b
39110  DI~-N-BUTYLPHTHALATE 525 <2.5 uG/L " b
345686 11,3-DICHLOROBENZENE 625 <1,9 yG/. » »
34536 |1, 2-DICHLOROBENZENE 625 <1.9 UG /L " "
34571  11,4-DICHLOROBENZENE 628 <4.4 UG/L " "
34631  |3,3°'DICHLORUBENZIDINE 628 <16.5 UG/ " "
39380 DIELDRIN 625 <2,8 UG/L " "
34336  DIETHYLPHTHALATE 625 <1.9 UG /L " "
Remarkss REVIEWED BY:

G. MEYER




Lind . POTADLE WATER LADORATORY CENTIFICATION NUshEn 6137
ENVIHONNENTAL LANUNATURY CRRTIFICATION NUMNER 86035

METHOD 628 ~ BASE NEUTRALS
LABORATORY PARAMETER ANALYS1S8 REPORT

PROJECT YOUNGQUIST BROS.

SOURCE #2 DEEP ZONE SAMPLE DATE 3/15/90
LAB. NUMBER__90-1205 SAMPLE TIME 1100
SAMPLED BY. - m SiEE SnwpLE Tvee () BRAANSIND
NO. WELL CASING VOL. PURGED . { ) sire nounp
{ ) INTERMEDIN
{ } COMPLIANCE
STORBT PARANETER Janarysis | anarysis junir | pare | anaL
copE NONITORED METHOD RESULT
34341 DIMETHYLPHTHALATE 625 <1.6 JUuGrsL j a4y E.BU
34611 2,4-BDINITROTOLUENE €28 <5.7 uG/L " "
34626 2,6-DINITROTOLUENE 625 <1.9 juc/L " "
| 348906 |DI-N-OCTYLPHTHALATE 6258 <s.8 |uesL | * "
3a361 _ |ENDROSULFAN I 625 T <s.0 |uesL | * "
34356 |ENDROSULFAN 11 625 7.5 Jues | ® Uy
34531 ENDROSULFAN SULFATE 625 <5.6 uG/L " "
39390. |ENDRIN 625 <4.5 JlussL » "
34366 ENDRIN ALDEHYDE 625 <5.0 JussL * "
34376 FLUORANTHENE 625 <2.2 JuesL " "
34381 FLUORENE 625 <1,9 JjuesL " w
39410 HEPTACHLOR 625 <1.9 JjuersL # "
39420 [HEPTCHLOR EPOXIDE 625 <2.2  juG/L " W
39700 HE XACHLOROBENZENE 625 <1.9 JjuGsL " L
34391 HEXACHLOROBUTADIENE 625 <1.,0 uG/L " w
34396 HE XACHLOROETHANE: 625" <1.6 JUG/L " o
34386 HEXACHLOROCYLOPENTADIENE 625 <10.0 juG/L " "
34403 INDENO(1,2,3~CD)PYRENE 625 <3.7 juerL " "
34408 1SOPHORONE - 625 <2.2 fjue/L " "
34696  INAPHTHALENE 625 <1.6 juGsL " "
34447 _ INITROBENZENE 625 <1.9 jue/L " "
34338 N-NITROSOD IMETHYLAMINE 625 i <8.0 |uGsL " W
34433 N-NITROSODIPHENYLAMINE 625 <1.9 uG/L " "
34428 IN-NITROSODI-N-PROPYLAMINE 625 <10,0 JucrL " "
34671 PCB-1016 625 <30.0 fue/L " "
39488 PCB-1221 625 <50.0 |UG/L " .
39492 PCB-1232 625 <50,0 {uG/L " "
39496 |PCB~1242 625 <30,0 |uGrL " "
395800 _ |PCB-1248 625 <40,0 juesL » N
39504 PCB~1254 625 <30.5 juG/L " "
39508 PCB-1260 625 <30.5 juesL " "
34461 PHENANTHRENE 625 <5.4 VoL po -
34469 PYRENE €25 <1.9 UG/L » "
39400 TOXAPHENE L.
23551 1.2.4-TRICHLOROBENZENE _ ::: :f?:c 3::t : :

REMARKS

REVIEWED By, 6. MEY




FAN W LA L0 LINU LADURKALTOUKY, INC,

nr LABORATORY CERTIFICATION NUMBER 861237
E-86035
METHOD 628 - AcliDs
LABORATORY PARAMETER ANALYSIS REPORT
PROJECT YOUNGQUIST BROS .
SOURCE #2 DEEP .ZONE SAMPLE DATE  3/15/90

LAB. NUMBER 90-1205

GROUND "WATER CLASS

SAMPLED BY ‘R. SHARON

NO. WELL

CASING VOL. ‘PURGED

SAMPLE TIME e 2000
COMPLETION DATE_ 4, oeran
SAMPLE TYPE () BAC%%% 6“5

( ) BITE BOUNDRY

{ ) INTERMEDIATE
( ) COMPLIANCE

STOREY PARANETER ANALYSIS | ANALYSIS [ UNIT | DATE | ANALYST
copx MONITORED METHOD RESULT
34482 | 4-CHLORO-3-METHYLPHENOL 625 <3.0 usst las9 |e. surr
34886 | 2-CHLOROPHENOL 628 |33 vesL | " "
34601 | 2,4~DICHLOROPHENOL 625  |<2.7 vesL | * .
34606 | 2,4-DIMETHYLPHENOL . 628  |<a.7 vest | » "
34616 | 2,4-DINITROPHENOL 625 J<az i | » "
34687 2-MET'~4,6~-DINITROPHENOL 628 <24 uesL | "
34891 | 2-NITROPHENOL. 628  Lk3.s Jue | "
34646 4-NITROPHENOL 625 <2.4 UG/L " "
39032 | PENTACHLORGPHENOL 625 <3.6 ves | v "
34694 PHENOL 625 <1.5 UG/L “ n
34621 | 2,4,6-TRICHLOROPHENOL 625 <2.7 us/L | ¢ "
REMARKS

REVIEWED By G. MEYER




EUA METHUD 629 sECT.
SCREEN FOR 2,23,7,8~TCDD

o SHAVARUNRERTAL Laponayouny CENTICICATIUN NUMNIEN 806038

PROJECT _youncourst BRros. SAMPLE DATE 3/15/90
SAMPLE ‘TIME 127387 R,
MONIYTORING SITE #2 DEEP IONE ™™ SAMPLE Typrey { ) BACKOROi)

SAMPLED BY o o~

() CoOMPLINICE

PARAMETER

STOREY
Cobpr MONITORED Presence
: : - indicated inot indicate
678 2,3.2,.8-Totra ghlorodibenzo-p-dioxin X




POST OFFICE BOX 23541 EORT LAUDERDALE, FLORIOA 33307 TELEPHONE: (308) 776-7238 FAX: {308) 778.06

DT\:—.:J BROWARD TESTING LABORATORY, INC.

CLIENT, OUNGGULST BROS REPORT NO. LAB 1D NO: 86132
v : PWS ID NO.

SAMPLE SlTEI £l _DEEP WELL

DATE SAMPLED: 3/15/90 TIME SAMPLED,__ 12:41
DATE RECEIVED AT LAB. TIME RECEIVED AT LAB.

ANALYTICAL SERIES: FLORIDA SAFE DRINKING WATER COMPLIANCE.
RADIOLOGICAL ANALYSIS 17-550.310¢5) . (PW5033) i
ALL VALUES IN pCi/L UNLESS OTHERWISE NOTED.

LAB # 90-1205

PARAMETER REPORTED VALUE

RADIONUCLIDES:
0.3+/-1.3 PCI/L

e LA |

‘RANK D, HOBLE,DIRECTOR
IROWARD TESTING LABORATORY, INC,




EFFLUENT ANALYSIS
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11579 . Page 1 of 1
CORAL SPRINGS IMPROVEMENT DIST December 7, 1989
10300 NW 11 TH MANCR Report 32339-01
CORAL SPRINGS, FL 33071 LAB 1D. 86119

ATT: MR. RON DIRAMIO

Sample Description: 10300 N.W. 11 MANOR SAMPLE 1D.: EFFLUENT
COLLECTED: 11/01/8%
RECEIVED: 11702789 )
COLLECTED BY:GARY BEVINS

METHOD DATE DATE
PARAMETER RESULT UNIT METHAD DET. LIMIT  EXTRACTED ANALYZED ANALYST
CHLORINE RESIDUAL,FREE (LAB) BOL mg/ 1 330.3 0.01 N/A 11/07/89 16
SOLIDS, TOTAL SUSPENDED 10 mg/l 160.2 2 N/A 11/08/89 16
COLIFORM, FECAL 13,900 CFU/100ml  37909L 1 N/A 11/02/89 JB8
AMMONIA, AS N BOL mg/l 350.1 0.07 N/A 11/06/89 J8
NITROGEN, TOTAL KJELDAHL 1.87 mg/ 1t 351.2 0.1 N/A 11717789 JX
NITROGEN, TOTAL 9.39 mg/1 CALCRATION 0.1 N/A 11721789 0
PHOSPHORUS, TOTAL 2.76 mg/1 365.1 0.1 N/A 11/15/89 10
pH 6.5 - 150.1 0.1 N/A 11701789 RP

* BDL = Below Detection Limit

Analyses performed "n accordence with E.P.A., A.S.T.M., Standard Methods or other approved methods.
All rush analyses are reported as Estimated pending QA/QC review,

C.C. JOHN PETTY // Respectfully Submitted,

i S /7
S

ENVIROP :a/// TR -
MIAMI DVISION Jeffrey S. Glass

4790 NW 1571 STRI
MUAMI. FL szf.eé? Laboratory Supervisor

305-62C-1700 Enviropact Services, Inc.




11579

CORAL SPRINGS IMPROVEMENT DIST
10300 N.W. T1TH MANOR
CORAL SPRINGS, FLORIDA 33071

Sample ID.: Effluent
sample Received: 11/02/89

/Q:(_".‘ﬂ ]2-20

page 1 of 5

November 29, 1989

Report 32101-01
LAB 1.D. 86119

Coliected: 11/01/89

Collected by: Gary Bevins

sample Description: 10300 N.W. 11 Manor
METHOD DATE VATE

RESULT  UNIT KETHOD DET. LIMIT EXTRACTED ANALYZED ANALYST
ARSENIC 8OL mg/l 206.3 0.01 11703789 11/08/89 JK
CADMiUM BOL mg/\ 213.2 0.1 11703789 11/09/89 MS
CHROMIUM, TOTAL BDL mg/1 218.1 0.1 11703789 11707789 JK
COPPER BOL mg/t 220.1 0.1 11703789 11706789 MS
LEAD BOL mg/1{ 239.2 0.005 11/03/89 11/08/89 MS
MERCURY BOL mg/l 245.2 0.001 11703789 11/03/89 JX
NICKEL BDOL mg/1 249.1 0.1 11703789 11/06/89 MS
SELENIUM BDL mg/l 270.3 0.01 11703789 11710/89 JK
SILVER BOL mg/1 272.2 0.005 11/03/89 11713789 MS
ZINC BOL mg/ 1t 289.1 0.1 11/03/89 11703789 JK

ok

ENVIROPACT, INC.

MIAMI DIVISION
4790 NW. 157th STREET
MIAML, FL 33014-6421
305-620-1700



11579

CORAL SPRINGS IMPROVEMENT DIST
10300 N.W. 11TH MANOR
CORAL SPRINGS, FLORIDA 33071

Sample 1D.: Effluent
Sample Received: 11/02/89

Sample Description: 10300 N.W. 11 Manor

Page 2 of 5

November 29, 1989

Report 32101-01
LAB 1.D, 86119

Collacted: 11/01/89

Collected by: Gary Bevins

METHOO DATE DATE
RESULT  UNIT METHOD DET. LIMIT  EXTRACTED  ANALYZED ANALYST

OIL/GREASE 442 mg/l 413.1 3 N/A 11/06/89 16
CHLORINE RESIDUAL, FREE (LAB)  BDL mg/L 330.3 0.01 N/A 11707789 16
CHROMIUM, HEXAVALENT BDL mg/1 7196 0.01 N/A 11/06/89 T6
0DOR 1 TON 140.1 1 N/A 11707789 16
OXYGEN DEMAND, CHEMICAL 141 mg/L /0 410.4 7 N/A 11706789 16
SOLIDS, TOTAL SUSPENDED 10 mg/l 160.2 2 N/A 11/08/89 16
SOLIDS, TOTAL DISSOLVED 488 mg/ 160.1 2 N/A 11/08/89 16
TURBIDITY 0.5  NTU 180.1 0.01 N/A 11707789 16
M.B.A.S 2.80  mg/l 425.1 0.03 11/09/89 11710789 ™
PHENOL, TOTAL 0.064"  mg/l 2l 420.2 0.002 N/A 11707789 8
AMMONIA, AS N BOL mg/ 350.1 0.07 N/A 11706789 B
CYANIDE, TOTAL BOL mg/1 335.3 0.002 N/A 11/03/89 J8
NITROGEN, TOTAL 9.39  mg/l CALCULATION 0.1 NA 11721789 ™
pH 6.5 11/01/89
TEMPERATURE (FIELD) 36.2 F NBS 0.10 N/A 1170189 68
PHOSPHATE GREMO 2.65  mg/l 365.1 0.10 N/A 1171589 ™
GROSS BETA M2  pei/t 900 022 N/A 1172889 JX
COLIFORM, FECAL —~ 13,900  CFU/100ml ST909C 100 N/A 11702789 8
COLIFORM, TOTAL - >20,000 CFU/100mt ST909A 1 N/A 11702/89 JB



11579

CORAL SPRINGS IMPROVEMENT DIST

10300 N.W. 11TH MANOR

CORAL SPRINGS, FLORIDA 33071

Sample ID.: Effluent
Sample Received: 11/02/89%

sample Description: 10300 N.W. 11 HManor

Page 3 of 5

November 29, 1989

Report 32101-01
LAB 1.D. 86119

Collected: 11/01/89

Collected by: Gary Bevins

METHOD DATE DATE
RESULT  UNIT METHOD DET. LIMIT EXTRACTED  ANALYZED ANALYST

1,2-DICHLOROE THANE BOL ug/l 5030/8021 0.5 N/A 11/09/89 RL
1,3-DICHOLORBENZEN 8DL ug/t 503078021 0.5 N/A 11709789 RL
D IBROMOCHLOROME THANE BDL ug/t 5030/8021 0.5 N/A 11/09/89 RL
1,1,2,2-TETRACHLOROETHANE BOL ug/t 5030/8021 0.5 N/A 11709789 RL
BROMOD | CHLOROMETHANE BOL ug/l 5030/8021 0.5 N/A 11/09/89 RL
TETRACHLOROE THENE BDL ug/1 5030/8021 0.5 N/A 11/09/89 RL
1,2-DICHLOROPROPANE BOL ug/l 5030/8021 0.5 N/A 11709/89 RL
1,1,2-TRICHLOROETHANE BDL ug/L 5030/8021 0.5 N/A 11/09/89 RL
CARBON TETRACHLORIDE BDL ug/t 5030/8021 0.5 N/A 11/09/89% RL
1,1, 1-TRICHLOROETHANE BDL ug/L 503078021 0.5 N/A 11709/89 RL
1,4-DICHLOROBENZENE BOL ug/t 503078021 0.5 N/A 11709789 RL
CHLOROBENZENE BDL ug/1l 5030/8021 0.5 N/A 11709789 RL
C1s-1,3-DICHLOROPROPENE BOL ug/lL 5030/8021 0.5 N/A 11709/89 RL
1,2-DICHLOROBENZENE BDL ug/l 5030/8021 0.5 N/A 11/09/89 RL
TRANS-1,3-DI1CHLOROPROPENE BOL ug/1l 5030/8021 0.5 N/A 11/09/89 RL
2-CHLORCETHYLVINYL ETHER BOL ug/l 5030/8021 0.5 N/A 11/09/89 RL
TRICHLOROETHENE BDL ug/L 5030/8021 0.5 N/A 11709789 "RL
BROMOFORM BOL ug/L 5030/8021 0.5 N/A 11/09/89 RL
METHYLENE CHLORIDE 8DL ug/!l 503078021 0.5 N/A 11709789 RL
1, 1-DICHLOROETHENE BDL ug/i 5030/8021 0.5 N/A 11709789 RL
TRICHLOROFLUOROME THANE BOL ug/l 5030/8021 0.5 N/A 11/09/89 RL
CHLOROMETHANE BDL ug/l 5030/8021 0.5 N/A 11709789 RL
BROMOME THANE BDL ug/l 5030/8021 0.5 N/A 11/09/89 RL
CHLOROFORM 8OL ug/t 503078021 0.5 N/A 11/09/89 RL
DICHLOROO 1 FLUOROMETHANE BOL ug/1l 5030/8021 0.5 N/A 11709/89 RL
VINYL CHLORIDE BDL ug/t 5030/8021 0.s N/A 11/09/89 RL
CHLOROE THANE BOL ug/! 5030/8021 0.5 N/A 11/09/89 RL
ALPHA BHC BOL ug/t _EPA 608 0.005 ! 11/08/89  11/20/89 JT

PALS
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CORAL SPRINGS IMPROVEMENT DIST

10300 N.W. 11TH MANOR November 29, 1989

CORAL SPRINGS, FLORIDA 33071 Report 32101-01
LAB 1.D. 86119

sample 1D.: Effluent
sample Received: 11/02/89 Collected: 11/01/89
Collected by: Gary Bevins

Sample Description: 10300 N.W. 11 Manor

METHOD DATE DATE
RESULT  UNIT METHOD DEY. LIMIT EXTRACTED ANALYZED ANALYST
PCB-1242 BOL ug/l EPA 608 0.01 11/08/89 11/14/89 JT
PCB-1248 BDL ug/L EPA 608 0.01 11/08/89 11714/89 JT
PCB-1254 BDL ug/l EPA 608 0.01 11/08/89 11/14/89 JT
PCB-1260 BOL ug/l EPA 608 0.01 11708789 11/14/89 JT
BETA BHC BDL ug/l EPA 608 0.005 11/08/89 117/20/89 JT
FENTHION BDL ug/l EPA 614 1.0 11/08/89 11/20/89 JT
GAMMA BHC BOL ug/l EPA 608 0.005 11708789 11/20/89 JT
DELTA BHC BDL ug/t EPA 608 0.005 11/08/89 11720/89 JT
ENDOSULFAN SULFATE BOL ug/l EPA 608 0.005 11/08/89 11/20/89 JT7
CHLORDANE BOL ug/t EPA 608 0.1 11/08/89 11720/89 47
MALATHION BDL ug/t EPA 608 1.0 11/08/89 11/20/89 JT
DURSBAN (CHLORSPYRIFOS) BDL ug/l EPA 608 1.0 11/08/89 11720789 JT
4,4 -DDD BDL ug/1 EPA 608 0.005 11/08/89 11714789 JT
4,4'-DDE BOL ug/l EPA 608 0.005 11/08/89 11/14/89 JT
4,4'-DDT BDL ug/l EPA 608 0.005 11/08/89 11/14/89 JT
ENDOSULFAN-1 8DL ug/l EPA 608 0.005 11708/89 11/14/89 47
ENDOSULFAN-11 BDL ug/l EPA 608 0.005 11/08/89 11714789 J7
HEPTACHLOR BDL ug/t EPA 608 0.005 11/08/89 11/20/89 JT
GUTHION BDL ug/i EPA 614 1.0 11/08/89 11720/89 JT
ALDRIN 0.18 ug/l EPA 608 0.005 11/08/89 11720/89 JT
ETHION BDL ug/t EPA 614 1.0 11/08/89 11720789 JT
DIAZINON BDL ug/l EPA 614 1.0 11/08/89 11/20/89 J7
HEPTACHLOR - EPOXIDE BOL ug/l EPA 608 0.005 11/08/89 11/20/89 JT
pCB-1016 BOL ug/t EPA 608 0.1 11/08/89 11720/89 JT
DIELDRIN BOL ug/t . EPA 608 0.005 11/08/89 11/20/89 J7
pce-1221 BDL ug/l EPA 608 0.0% 11/05/89 11/14/89 J7
ENDRIN ALDEHYDE BDL ug/l EPA 608 0.005 11/08/89 11/20/89 T
pCB-1232 BOL ug/L EPA 0.01 11/08/89 11/14/89 JT
2,4-D 8oL ug/l EPA 615 0.2 11708/89 11/22/89 JT
ENDRIN BOL ug/l EPA 608 0.003 11/08/89 11/14/89 JT
LINDAKRE BOL ug/l EPA 508 0.005 11/08/89 11714789 JT
METHOXYCHLOR BoL - wg/l EPA 508 0.025 11/08/89 11714789 JT
PARATHION 8DL ug/l EPA 614 1.0 11/08/89 11/20/89 3T .
POLYCHLORINATED BIPHENYLS BOL ug/l : EPA 608 1.0 11/08/89 11714789 JT
TOXAPHENE 8DL ug/l ~ EPA 608 0.1 11/08/89 11/14/89 JT
2,4,5 TP (SILVEX) BDL ug/l EPA 615 0.02 11/08/89 11/22/89 J7
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CORAL SPRINGS IMPROVEMENT DIST

10300 N.W. 11TH MANOR November 29, 1989

CORAL SPRINGS, FLORIDA 33071 Report 32101-01
LAB 1.D. B6119

Sample ID.: Effluent
Sample Received: 11/02/89 Collected: 11/01/89 )
: Collected by: Gary Bevins

Sample Description: 10300 ¥.W. 11 Manor

© METHOO DATE DATE
RESULT  UNIT METHOD DET. LINIT EXTRACTED ANALYZED ANALYST
EPA METHOD 508 QA/QC SET # 65A31289A
ORGANOPHOSPHATE PESTICIDES QA/QC SET # 65A32489A
EPA METHOD 608 QA/QC SET # 35A31289A
EPA METHOD 615 QA/QC SET # G0A32689A
PCB EXPERIMENT QA/QC SET # 65A31289A
EPA METHOD 5030/8021 QA/QC SET # 34C31089A

BOL - Below Detection Limit -

Analyses performed in accordance with E.P.A., A.S.T.M., Standard Methods or other approved methods. All rush analyses are
reported as estimeted pending QA/QC review.

Respectfully submitted, i

ENVIROPACT, INC. A\(

effrey S. Glass
Laboratory Supervisor

cc: John Petty



GERAGHTY & MILLER, INC.

APPENDIX E

Pressure-Test Data



GERAGHTY & MILLER. INC.

CORAL SPRINGS IMPROVEMENT DISTRICT
HYDROSTATIC PRESSURE TEST
INJECTION WELL #2
24-INCH-DIAMETER CASING
NOVEMBER 10, 1989

_Time Delta Time, Minutes Surface Test Pressure, PSIG
14:13 0 151.0
14:18 5 150.0
14:23 10 150.0
14:28 15 150.0
14:33 20 149.0
14:38 25 148.0
14:43 30 147.0
14:48 35 147.0
14:53 40 146.0
14:58 45 145.0
15:03 50 145.0
15:08 55 144.0
15:13 60 144.0

I, Kent J. Veron, certify that the above data is true and accurate.

Signed: %’- / %__
7




GERAGHTY & MILLER. INC.

CORAL SPRINGS IMPROVEMENT DISTRICT
HYDROSTATIC PRESSURE TEST
DUAL MONITOR WELL #2
16-INCH-DIAMETER CASING
OCTOBER 11, 1989

_Time Delta Time, Minutes Surface Test Pressure, PSIG
15:25 0 150.0
15:30 5 150.0
15:35 10 1459.0
15:40 15 149.0
15:45 20 147.0
15.50 25 147.0
15:55 30 146.0
16:00 35 146.0
16:05 40 145.0
16:10 45 144.0
16:15 50 144.0
16:20 55 143.0
16:25 60 143.0

I, Kent J. Veron, certify that the above dataéziv—ue‘and accurate.

Signed: BZE:%:;//
o




GERAGHTY & MILLER.INC.

CORAL SPRINGS IMPROVEMENT DISTRICT
HYDROSTATIC PRESSURE TEST
DUAL MONITOR WELL #2
6-5/8~INCH-DIAMETER CASING
NOVEMBER 3, 1989

_Time Delta Time, Minutes Surface Test Pressure, PSIG
12:40 0 177.0
12:45 5 176.0
12:50 10 175.0
12:55 15 175.0
13:00 20 175.0
13:05 25 175.0
13:10 30 175.0
13:15 35 175.0
13:20 40 175.0
13:25 45 174.0
13:30 50 174.0
13:35 55 173.0
13:40 60 173.0

I, Kent J. Veron, certify that the above data is true and accurate.

Signed: %;ﬂ/ %




BARFIELD INSTRUMENT CORPORATION
4101 N.W. 29th Street

P.O. Box 420-537

Mlami, Florida 33142

RECORD OF INSTRUMENT CALIBRATION COMPARISON

For: (oung G0t waokhe s BIC W.0.:
Mfr: ?_)Dp(@ Model: ©—2cxo ST
Type: Feess=ve é‘ﬁ;\)&ie S/N: Ao BIC
BIC TEST UNIT CUSTOMER UNIT
O O
25 25
N e
15 75
o0 100
|25 125
| SO | 50
\ 1S 175
ocO SO0
DD DD
K2D0 DO
2715 274"
200 200

The above calibration comparison was made by BARFIELD INSTRUMENT CORPORATION

Miami, Florida using an approved BIC Test Unit.

-
.

Form No. 13 (Rev. 2/21/85)



GERAGHTY & MILLER, INC.

APPENDIX F

Injection-Test Data



DATE: SCALE:

W GERAGHTY [0 R. VERRASTRO]", T |’=™ GEE & JENSON

V' & MILLER, INC. [w ™ B. OLIVAfRzve
Environmental Services o J. WHEATLEY PF01003

CORAL SPRINGS IMPROVEMENT DISTRICT

BOTTOM HOLE TEMPERATURE (°F)

BOTTOM HOLE PRESSURE (PSI)

TEMPERATURE

75

74

73

72

71 4

70

69

68

67

66

65 -

64

12-12-89 12-13-89 12—-14-89

PUMP ON (12:05AM)

| PRE~WNJECTON ] S 7 PRE—INJECTON

INJECTION TEST

POST—INJECTION

PRESSURE

12-15-89

1296
1295
1294
1293
1292
1281
1280 -
1288
1288

1287

12-12-89 12-13~89 12—-14-89

e PUMP OFF (3:00AM)

INJECTION TEST DATA

FIGURE




GERAGHTY & MILLER, INC.

APPENDIX G

Well Casing Mill Certificates



GERAGHTY & MILLER, INC.

INJECTION WELL #2



o' O

DATE

WSuge 29 /&‘t

+ ACQRUVA 1EIS8LUPRET

POy

ttw Y v 'YV

Vit

THiVmitalfd w il s w

W T Wiy "0 W

TELEPHONE 1418} 253-1'1
- TELEX 06.9677"

CANADIAN PHOENIX STEEL PRODUCTS

* DIVISION OF BRIDUETAN INVESTMENTS LIMITED

289 HMORNER AVENUE

TORONTO, ONTARIO. CANADA

' M

8Z 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

SPECIFICATION

Ai13q &

5.D. AND GAUGE 44 o © x.37S.

swyoroTEST 480 P.5.I. FOR

© 2o wIN,

»

PHYSICAL PROPERTIES

CUSTOMER PARToul STELL

sppRESS BaRTeu, Fr. 338 30

CUSTOMER' S P.0. No. /246

OUR MILL ORDER No. 89-2500 _

SEAT|  PIPE | YIELD TENSILE | ELONGATION TRANSVERSE BREAK RELARRE
NO. | NO. | STRENGTH| STRENGTH| ¥% IN 2" WELD TENSILE LOCATION
SN . :
G853/ 2 48026 680% 3/ /694 Pﬁ‘)
(5ued| B | 420637 66183 | 33-0 69224 )
CHEMICAL PROPERTIES
HEAT LADLE ANALYSIS CHECK  ANALYSIS WE HEREIRY CERIIFY THAT
ABOVE ORDER WAS TESTED
NO. clunl 21 s [SL{AL] ¢ | M¥n P ACCORDANCE WiITH THE OR
- SPECIFICATION
5p 53 2.Lof0l. 020,228,065
e (3.2 1 : 1 ZPPROVED BY
1384 22 |.82|.0/0.01%




<

SENT BY: XEROX Telecopier 70173 7-13-88 7 11:36

DATE

LABORATORY REPORT AND MILL TEST CERTIFICATE

288 HORNER AVENULE
TORONTQO, ONTARIO. CANADA

v QUN
W7

- M8Z 4Y4

pHUENLIA oiCEL™

Jury 4/?151

SPECIFICATION Alﬁ_q &

CUSTOMZR

VioniJvllle (&

TELEPHONE 1416) 258.°

,e

TELEX 08.967

CANADIA.N PHOENIX STEEL PRODUCTS

DIVISION OF BRIDGETAN INVESTMENTE LIMITED

Barreyw TTeel

ADDRESS Prar7ew, FL. 5383 ¢

/’
3D, ARD GAUSE 54~ .0 X B7S ’ CUSTOMER' § P.0, N0, / 244
YYDROTEST 3"?0 P.§.I. FOR & MIN. OUR MILL ORDER N0, &9-25o%
o PHYSICAL PROPERTIES
HEAT | PIPE | YIELD TENSILE | ELONGATION TRANSVERSE BRIAK REMAE]
NO. |, NO., | STRENGTH| STRENGTH| % IN 2" WELD TENSILE LOCATION
241035] 4 | 4037 | 65997 | 3/ | 69688 P M
CHEMICAL PROPERIIES
- HEAT LADLE ANALYSIS CHECK  ANALYSIS WE RERZIBY CERTIFY THA
ABOVE ORDIR WAS TESTE
NO. ci{Mn| P .« C | Mn P ACCCRDANCE WITR THE ©
- SPECIFICATION
247285 72,83 008] 010

LPPROVED EY




SENT BY:BARTOW STEEL INC. ; 8-14-89 9:34AM 8134255860~ 8 2

CANADIAN PHOENIX STEEL PRODUCTS

\ BIVISIGN OF BRAIDAETAN INVESTMENTE LIMITED

289 HORNER AVENUER
TORONTO, ONTARIO, CANADA
MBZ AY4A

LABORATORY REPORT AND MILL TEST CERTIFICATE

TE _"g:gc.(v i /}? - CUSTOMER R MR Tew 3

'ECIFICATION A ::,sgy'- =2 ADDRESS R AR'Te 3 e

), AND GAUGE S_¥ 's.D X, $7y ! CUSTOMER'S P.0. NOQ. 1L ed

JROTEST 39o P.8.1, FOR & MIN, OUR MILL ORDER NO. Q. L¥oo

PHYSICAL PROPERTIES

HEAT | PIPE | YIELD TENSILE | ELONGATION TRANSVERSE BREAX REMARKS
NO. NO. | STREMGTH| STRENGTR| X IN 2" WELD TENSILE LPCATION

Y/ voete | 4fvéx! 330 _Q?zé?y PM.

CHEMICAL PROPERTIES

IRAT LADLE ANALYSIS CHECK  ANALYSIS WE HEREBY CERTIFY THAT THE

ABOVE ORDER WAS TESTED IN
NO. ClMal P | 8 v €1 M¥n P 1S ACCORDANCE WITH THE ORDERE

SPECIFICATION
van8yl W3 |8t lew], @13

APPROVED B

—--

4




SENT BY: XEROX Tefecopler vV sy 7=1s=09 » 1i0d0 v VU THVERA iRkt ViYW T Eew Wy @70

TELEPHONE (418) 2558111
‘o TELEX 06.98777!

* CANADIAN PHOENIX STEEL PRODUCTS

* DIVIBION OF BRIDUETAN INVESTMENTS LIMITED

289 MORNER AVENUE
TORONTO. ONTARIO. CANADA
. MBZ 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

DATE \Lé.oe. 2.9 /&,q; CUSTOMER PafTeul STe£l
SPECIFICATION A 139 % AppRESS BaTeul, FL. 338 30
3.D. AND GAUGE 446 0 x.27S » . CUSTOMER'S P.0. NO., /244G
zn'nkonsr 4'80 ?.8.I. FOR ' &~ MIN, | * oUR MILL ORDER Mo, 89-2500
. PHYSICAL PROPERTIES '

EEAT| PIPE | YIELD TENSILE | ELONGATION TRANSVERSE BREAX REVARKS

NO. § NO, STRENGTH| STRENGTE| ¥% IN 2" WELD TENSILE LOCATION
Sag53p| /2 | 46026 (R626| 3/ 77696 P
ed| B | 42037 | 66183 | 3.9 69224 | . ¥m

CHEMICAL PROPERTIES

BEAT LADLE ANALYSIS CHECK  ARNALYSIS WE HSRIBY CERTIFY THAT
ABOVE ORDER WAS TESTIED
NO. clvnl 2l s [St|AL{ €| ¥n | s ACCORDANCE WIiTR THE ORZ
) : SPECIFICATION
50530 ,92.1.004].020],224.039]
? 53 : Iq ? q APPROVED BY

384 | -22|.82].00.01%




SENT BY:BARTOW STEEL INC.

DATE

; §-21-89
CEIVE Wiy ACAVA [VIBCUPLED U]y B=ZiwlY

¥ 48

9:39AM

.
'

CUN

8134255860~

PHOENIX

280 HORNER AVENUE
TORONTO, ONTARIO, CANADA
M8Z 4Y4

STEEL=

w2
81342858608 2/

TELEPHONE (4181 289.1113

CANADIAN PHOENIX STEEL PRODUCTS

DIVIBION Of SRIQOETAN INVEATMENTS LIMITED

LABORATORY REPORT AND MILL TEST CERTIFICATE
CUSTOMER D afTeu) STeal

BPECIFICATION
3D, AND cAver 44 "s 0. x-37%

Tune. 3e/aq

Alng &

{YDROTEST _4_'&@ P.5.I. FOR ‘2~ MIN,

.

ADDRESS Bo€low), F.. Zax3oe
CUSTOMER' 8 P,.0., NO, /H;Q .

OUR MILL ORDER X0, 8%-Z3D0

PHYSICAL PROPERTIES

MEAT| PIPE | YIELD TENSILE | ELONCATION TRANGVERSE | BREAX REMARKS
~NoO. NO. | STRENGTR| BTRENGTH| ¥ IN 2" WELD TENSILE| LOCATION
gty | | 38e74 |i4v2s | B3.0 0987 £r
|

CHEMICAL PROPERTIRS
HEAT LADLE ANALYSIS CHECX  ANALYSIS WE HEREBY CERTIFY THAT T
' ; ABOVE ORDER WAS TESTED I

MO, G Mn P 8 + 0 Mn P 8 ACCORDANCE WITH THE ORDE
' ' . - ) BPECIFICATION )
294361 24174 .or3]. 010 .

i...,-—-.

APFROVED BY

Po/8°



DATE .Am. IC-/AQ

- —

LN

3

TELEX 08.967773

CANADIAN PHOENIX STEEL PRODUCTS

DIVISION OF SRIDOETAN INVESTMENTS LIMITED

280 HORNER AVENUE
TORONTO, ONTARIO. CANADA
MBZ 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

gpECIPICATION A13¢-B

\.D. AND CAUGE 34 0D X .37S

(DROTEST 620 2.8.1, FOR "2 MIN.
PHYSICAL PROPERTIES

cusTOMER PadTow) STeel e

appress Dncered), Fu, 92830
cusToMER' 8 2.0, No. Y &F7

OUR MILL ORDER 0. 89 2506

FWEAT| PIPE | YIELD TENGILE | ELONGATION|  TRANSVERSE BREAK REMARKS

! No. ¥O. | STRENGTH| STRENGTH| 2 IN 2" | WELD TENSILE L'OCATION

17184 4odme | ce3y7 | 230 70024 pro.

’ggjcs s307 | c4898 | 320 67897 it

2415 4875 |¢S973 | 3/0 69375 M _
32454 29325 | Lo | 32-° 66979 P M

4Tk A32% | C70%3 32.0 7052 C Fm B
(34123 dov27 | 65%96 | Sz-& 68297 € M

CHEMLCAL PROPERTIES
;I;E‘T LADLE ANALYSIS CHECK  ANALYSIS WE UEREBY CERTIFY THAT T
: ' ABOVE ORDER WAS TESTED I
X0, C|/¥Mnl P | S C | Mn P |8 ACCORDANCE WITH THE ORDE
SPECIFICATION

13”84' 231,82 00 013

PP2doR| 19| 82008 018

y APPREVED BY

247225| 27|83 |-008.0/0 . |

vadpd| 191079 1%08] 1009

 247326] 2383 1,007 :01)

'734‘/75 4/‘? vﬁ 05 018




- e

>

TELEX 06 p87778

CANAD\AN PHOENIX STEEL PRODUCTS

DIVISION OF BRIDGRTAN INVESTMENTS LIMITED

e

280 HORNER AVENUEK
TORONTO, ONTARIO. CANADA
MBZ 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

wte g, IC-/ &9 cusTomer Pracren) STeel (4 S
gggncuxon Al3g-B ADDRESS Bmreren), Fr. F2830
D, AND cAUGE 340D X .37S » customen's P.0, NO. IEFT .
ypROTEST 620 P.8.1. FOR 2  MIN. OUR MILL ORDER NO. 89 -25°C
PHYSICAL PROPERTIES
WEAT| PIPE | YIELD TENSILE | ELONGATLION TRANSVERSE BREAK REMARKS
NO. 'NO. | STRENGTH| STRENGTH| X% IN PA WELD TENSILE LOCATION

17184 40488 | C63y7 | 230 7002/ pro.

P28 4307 | 64898 | 32-° 67897 er0

24135 41875 | ¢5973 | 3.0 £9375 R4

/3244 39325 | Lfors | 32-0 ¢6979 pm

416 4329 L7023 | 32-° 7032C gl

(34723 dpo27 | 65%96 | 3%.& 68297 @M

i CHEMICAL PROPERTIES

fBzL'r LADLE ANALYSIS CHRCK  ANALYSIS WE MEREBY CERTIFY THAT T
| ' ABOVE ORDER WAS TESTED I
%0, clm!| 2|8 clMm | 218 ACCORDANCE WITH THE ORDE

~ SPECIFICATION
J3ie4 23| 82| .00],003
P24eR| 19| 821008] .08 _
’ APPROVED BY

247225 -22(.83 |-008.010 ~

"—.24‘4 v I9 v 79 , 008 009

 247326) 228y |.007|.:01) -

1

‘/34'/” ofq v7ﬁ K16 00’§

|




wrt  PAog, ! C/ &9

>

TELEX 08.887778

\(
CANAD!AN PHOENIX STEEL PRODUCTS

DIVISION OF BRIDQETAN INVESTMENTS LIMITED

289 HORNER AVENUE
TORONTO, ONTARIO, CANADA

MBZ 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

spxcmcmon A134-8

cusToMer PacTew) STeel IS

ADDRESS Omceren), F. 92830

?..3'

.. AND GAUGE 340D X. 375 » customer'S P.0. No. A ZF7
YDROTEST 620 p.8.1, FOR 2 MIN. OUR MILL ORDER N0, 89 -2506
PHYSICAL PROPERTIES
WEAT|  PIPE | YIELD TENSILE | ELONGATION TRANSVERSE BREAX REMARKS
_ NO.|  NO. STRENCTH| STRENGTH| % IN 2" | WELD TENSILE LOCATION
g dugen | c63y7 | 33-0—| 7902k P
Pyl pyv] | c4598 | 32° ¢7897 e
247238 4187 | 6373 | 3/0 69275 R4
|a24i4 29328 | Lol | 32-° 66979 P m
4k 4329 | (102D 32.0 7052 C £m
!/34}23‘ or 4p027 65%96 2z, 68297 @
‘ CHEMICAL PROPERTIES
 MEAT LADLE ANALYSIS CHECK  ANALYSIS WE HEREBY CERTIFY THAT T!
' ABOVE ORDER WAS TESTED I!
XO. C{Mnj ? 8 C | Mn P 8 ACCORDANCE WITH THE ORDE!
SPECIFICATION |
J31ed| 73| 82|00, 003
/32408 /19 .87/'008 1018
: APPROVED BY
247225 22|83 |-008 010 ~ ‘
122444 . 191,79 | 008} 009
C447326) 2308 |.007) 00}
fam o/q '7? ,0’3 1015




|
DATE

>

TELEX 06.087778

CANADIAN PHOENIX STEEL PRODUCTS

DIVISION OF BRIDOETAN INVESTMENTS LIMITED

289 HORNER AVENUK

TORONTO, ONTARIO, CANADA
MBZ 4Y4

LABORATORY REPORT AND MILL TEST CERTIFICATE

puge, 16/89

spgorricaTIoN A13¢-B

\.D._AND CAUGE 340D X .37S

yoroTesT 620 P.8.1. FOR 2 MIN.

cusToMER PatTow) STeel e

ADDRESS Omerex), Fi. 33830

CUSTOMER' 8 P.O, NO.. "-4_2:‘5'7 )

OUR MILL ORDER NO. B9 -2506

|

PHYSICAL PROPERTIES

WEAT | PIPE | YIELD TENSILE | ELONGATLON TRANSVERSE BREAK REMARKS

No. NO. | STRENGTH| STRENGTH| X IN 2" WELD TENSILE LOCATION
13184 4ads8 | C6BY7 | 23-0 20025 pro.
s W |y | EF098 | 327 67897 ~ P
1247238 4189 | 65373 | 3/0 €937 R4
It 39905 | idors | B2o | 66479 P
n4Tne Azat | 7023 | 32-° 7052C Fm
(3423 dov27 | 65%96 | Sz.® 68297 @en

CHEMI1CAL PROPERTIES

83‘1 LADLE ANALYSIS CHECK  ANALYSIS WE HEREBY CERTIFY THAT 1
: ABOVE ORDER WAS TESTED I
- RO, C| Mn}| P C | Mn P 8 ACCORDANCE WITH THE ORDE
. ' SPECIFICATION
364 23|80 00,003
122468 19| 82L0R]0/8 |

; APPROVED BY
247295| 22,83 |-008.0/0 '
Tagdudl 419 ]079),908] 009
247326) 23 |8y |.007|:01)
13dr3| A em] 08




M s : TELEX 06.967773
CANADIAN PHOEN!X STEEL PRODUCTS
DIVISION OF BRIDGETAN INVESTMENTS LIMITED
289 HORNER AVENUE
TORONTO, ONTARIO. CANADA
~_‘yaz av4
LABORATORY REPORT AND MILL TEST CERTIFICATE
ate g, IC/&Q . ] customer_Paeren) STmer WS
spicrrrcarion A13¢-B _ ADDRESS Bacered), F. 33830
.D._ANp caver 3470 D X 378 ‘ custoMeR' 8 P.0. No. YZS7 .
yproTEsT 620 ?.8.1. FOR 2 MIN. OUR MILL ORDER NO. 89 -250°C
PHYSICAL PROPERTIES
~HEAT|  PIiPE | YIELD | TENSILE| BLONGATION TRANSVERSE BREAK REMARKS
E RO. ‘ NO. STRENGTH| STRENGTH % IN 2" » WELD TENSILE L.OCATION
ijmw"- (' 4-7,4&3 Ee3y7 23 .0 700‘-’/’3 Fra.
'M* | Jose] | cdoq8 | 320 | 67897 e
247285 41875 ¢S | 370 | 69375 o N
|32414 89325 | Lo | 32-© ¢6979 pm
dng| | 432 |Ger3 | 32-° 7052C FM
[24ry | 4e0o27 65%96 | Sz.o €827 - e

CHEMLCAL PROPERTIES

HEAT LADLE ANALYSIS CHERCK ANALYSIS WE HEREBY CERTIFY THAT T
: ’ AROVE ORDER WAS TESTED I
XO. ¢C|Mnj P 1| 8 « C| Mn P | 8 ACCORDANCE WITH THE ORDE
). ) : SPECIFICATION
J3ed| 23| bl e0,0r3 | ‘
P2geR| 101829008 018 |
—TPROVED BY

247235 -22(,83 |-098 010
T dpd| 191079 ].008] :009
324'7326 22 |8y |.007]:01)
\13d23| |79 0B 008




o ~%M’*
CAmﬁblAN PHOENIX STEEL PRODUCTS

DIVISION OF SRIDGETAN INVESTMENTS LIMITED

}w

>

280 HORNER AVENUE
TORONTO, ONTARIO, CANADA

MBZ 4Y4

TORY REPORT AND MILL TEST CERTIFICATE

TELEX 068.967773

cusToMER PatTow) STeel /e

Mﬁ-. 1 &/ 89
J38309
» - custoMer' S P.0. No. Y257
OUR MILL ORDER NO. B9-25°6

A ~ IWYSI1CAL PROPERTIES

e ~FTPE | YIELD | TENSILE| ELONGATION|  TRANSVERSE BREAK REMARKS
: lio ~ NO. STRENGTH| STRENGTR| % IN 2" | WELD TENSILE L.DCATION ‘
554 S Jecayy | 230 | 7000 P
?Ae T~ g2y |cdoas | 320 | £897 e

47225 41875 | 65173 |- 3/0 69275 _$.__¥™
] | 39328 |Lfek | 520 ¢6979 = 2
Ung | 482t |C7023 | 32-° 7052C Fm
154723 - doo27 | 6596 | 3z.o | €827 e
E - CHEMICAL PROPERTIES
"WRAT. | LADLE ANALYSIS CHECK  ANALYSIS \E WEREBY CERTIFY THAT T

‘ ' ABOVE ORDER WAS TESTED IF

RO. C | ¥Mn P 8 C Mn P 8 ACCORDANCE WITH THE ORDER
I3H84’ A .23 .B’/ 0)0 ,013 - SPECIFICATION .
/32408 19| 824008018 e
247225| 22|88 008,010 ArrROVER B
/"’4’/4‘ . 191,779 |, 008) 009
H*FB% 23 1,8y {,007]:01) | | DATE €
/ZW nlmlenlos |




‘USS) A division of USX Corporation " TUBULAR PRUDULIS A — @

METALLURGICAL TEST REPORT

8 CONTRACT NO: | 0. DATE PURCHASE ORDER NO. THIS IS TO CERTIFY THAT THE
_ 1252 FRODUCT DESCRIBED HEREIN WAS
USS TUBULQQ PR"DU;TS SHIPPERS NO. MiLL ORDER NO. INVOICE NO. MFGD.I SAMPLEOI TESTEDI ANDI
' _— NX5%46. oR INSPD. IN ACCORCANCE WITH
IDENTITY D87157°%79 THE SPECLFICATION AND FUL="
FILLS REQUIREMENTS IN SUCH
34RTOW STEEL INC BARTOW STEEL INC %3 RESPECTS.
P O BOX 1789 P O BOX 1789 , |PPROVED BY THE OFFICE OF:
BARTOW FL 33330 BARYOW FL 33830 L [0.5. DABKOWSKI MGR. MET. & ~
. [} . .
! DATE $8/r15789
MATERIAL DESCRIPTION £AT MIN. YIELD STR. TENSILE STR. NG GAGE
¥ NO. SIZE WALL SPECIFICATION & GRADE MATL. LSTA“‘Q- “‘.’»%?° P31 PSIT EL?“ L * ‘”’lﬁ.’“ FLAT | BeND
24 0D 500 IASTMAS3BBAGRBASMESAS3GRBES SMLS| N87249 | 1090 | 41700 73000 | 1.0 |1 1/2 | OK

198580DASTHAT $88BAGRBASMESATDOGRBBSEDTI9EBADDMPISLGRB37TH ED| 5/88

24 o0 500 RSTMAS383AGRBASMESAS3IGRBBS SMLS| NB7250 1090 40400 71600 | 48.0 | 1 1/2 | OK
198820DASTMAID688AGRBASMESAT106GRBISEDT I BADDAPISLGRE37TH EDf 5/88

M NO. HEAT NO. TYPE Cc MN P 8 8i cu Ni CR MO 8N AL N v 8 n cB8 Cco
NG 7249 MEAT| 24 | o4 P10 |0U7|250[:02] 02 Us[De | |: «w [~ 7 | N : *%xLESS THAN .01 i
NB7249 prROD| 22 | 65 P11|008] 230(: : . o : : S o %
" N87250 4EaT| 25 | ®5 P10|007| 240{: 62| D2| bS] 01 R I RN N R EE B **LESS THAN .01
N37250 pROD| 26 | $8 P11]009 240: : ol : : : : : :
END DF DATA THI[S SHEET hax .
( : .ogd
\ A *

A . A
v p ey M e e . S e T v B g f ARIP™ ATy PSP/ IAR ALY ISAALAIT



C

Ub.

anm——

A division of USX Corporation

TUBULAR PRODUCTS
METALLURGICAL TEST REPORT

@

0B, CONTRACT NO.

P.O. DATE

PURCHASE ORDER NO.

THIS IS TO CERTIFY THAT THE
PRODUCT DESCRIBED MEREIN WAS

1252
USS TUBLLAR PRIDUCTS SHIPPERS NO. MILL ORDER NO. NVOICE NO. MFGC., SAMPLED, TESTED, AND/
— NRS96H1 DR INSPD. IN ACCORDANCE WITH
JDENTITY Nn715/89  |THE SPECIFICATION AND FUL-
" FILLS REQUIREMENTS IN SUCH
BARTOW STEEL INC BARTOwW STEEL INC a3 RESPECTS.
P 0 BOX 1789 P 0 BOX 1789 1 APPROVED BY THE OFFICE OF:
BARTOW FL 33830 BARTOW FL 33830 L D.5. DABKOWSKI MGR. MET. &
T DefAe USS TUSUL»AR PRODUCTYS.
o L
DATE 08/71¢7/89 _
MATERIAL DESCRIPTION i T MIN. YIELD STR. TENSILESTR. | o ova. % GAGE
M NO. sIZE WALL SPECIFICATION & GRADE MATL. LOT NO. Mooy PSI PSI Wz e FLAT | BEN
26 00 « 500 r‘ASTMAS588AGRBASH&SA536RBB6 SMLS| LB82685 109y 46300 73600 | 3.0 | 1 172 | OK
ED1988ADDAST’4A10bBBAGRBASHESA‘l066R886EC1958ADDA_PISLGRBS7TH D 5/88 ' e
;
£M NO. HEAT NO, e | © N e s s cu Nt cR MO | SN| AL | N v 8 n ce co
i 1 82685 HEAT| 24 | H6 Dus |010] 230[: 02] 03] ve|v2 “x : . : #*ESS THAN .01
i . 82685 PROD| 24 65 p09012{ 210}: . . . . : : — B
END PF DATA THIS SHEET PK*}* : : .
1 } . 5 J x'




GERAGHTY & MILLER, INC.

DEEP MONITOR WELL #2



- L. 8. FOSTER COMPANY
' P. O. BOX 7796
GARDEN CITY, GA 31418-7796

STANDARD CERTIFIED TEST REPORT

i TUBULAR PRODUCTS -
</
News b JUNE 7 1989
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;’ 1 Address _ Customer's Order No.
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The uadersigned, in behalf of The L. B, Foster Company, hereby certifies that the sbove materisls have been inspected sad tested la sccordance
with the methods prescribed in the spplicable specifications and the results of such inspection and tests ghown sbove. In detesmining properties
ot characteristics for which no methods of inspecting or testing sre prescribed by sold specificetions, the standard mill lnspection and testing
pregtices of The L. B, Foster Company have been applied. Unless it sppears otherwise in the cesults of such Inspection snd tests shown sbove,

the undersigned agent of The L, B, Foster Compsny believes that saud materials confoem to said specifications
Subseribed end swern to before me

this g™ __ daoy of M_ 9. OTIS R KESSLER PLANT MGR
!
Agents’ Namo & Title
N § s G. STEVENSON
otary Publie Notery Public, Effingham Counly: (i, L B FOSTER CO
MY Commission Excires May 18, 1993 COMP ANY

Form No. -~ SW 4.49-



e e e e s e — = e g s =

@ United States Steel Corporation TUBULAR PRODUCTS &)

01.000.0798 (REV.7-78) METALLURGICAL TEST REPORT
0., JOB, CONTRACT NO. P.0. DATE PUACHASE ORDER NO. THIS IS TO CERTIFY [HAT THE
47566 PRODUCT DESCRIBED HEREIN WAS
V FAIRFIELD WORKS SHIPPERS NO. MILL ORDER NO. INVOICE NO. MFGD., SAMPLED., TESTED, AND/
P. 0. BOX 599 P418250 DR24706 48822833 OR INSPD. IN ACCORDANCE WITH
FAIRFIELD, AL 35064 Ve NW77725 05715788 THE SPECIFICATION AND FUL-
FILLS REQUIREMENTS IN SUC
s M | RESPECTS. :
o VALLEY STEEL PRODUCTS CO VALLEY STEEL PRODUCTS CO '
5 p 0 BOX %03 SPARTA ILL L PREPARED BY THE OFFICE OF:
ST LOUIS MO 63166 F.W. MOORE MGR B\
T T
° 0 05/26/88 Pt

PEC PoAA  PITE TARBUN SMLS S10 PITE APl SC7ASTM ASI7ASTIT AT06 GRAUE B TR4VLE DATE
maép SEE PRIOR PAGE FOR FULL SPEC INFORMATION WALLEY STEEL PRODUCTS
) HEAVY WALL DEPLL

IMSF 04 MILL CERTIFIED T/R SB?A 4¥L

MATERIAL DESCRIFTION MIN. YIELD STR. | TENS A GAGE
ITEM NO. SIZE WALL SPECIFICATION & GRADE MATL. LZEA'J{I HYRRO PSI PSI EL&NS" * WIDTH | FLAT | BEN
o1z LA YeA= N (O IRET.Y SMLS ; 4450 W—mvvo—-m-:s———-«—.s——m—
O0SSEC
B65?43 4450 | 48,800 | 74,600 43 .14 1.5 OK
0SSEC
B&5T 14 4450 | 47,000 | 77,300 44.4 4.5 0K
Q85EC

: END OF| DATA
MEETS THE REQUIREMENTS OF| ASTN AS3-344A| & A1061-85,
ASHME SA53 & SA406 & APL S DTD MAY 24,
LONGITUDINAL STRIP TENSILE SPECIMENS U
YIELD STRENGTH @ .005 EXTl

—

1985 |
ILESS NPTED

ITEM NO. HEAT NO. TYPE [+ MN F 8 8i cu NI CR MO SN Al N v 8 Tt cB co
ez nLT6RS FEAT 2 BY PO/ O E5 | P< | D4 Vol ? : g
prop| 27 | B9 boz|otol 24 | D2 | D2 DE) L2
PROD| 126 | B9 PC7|005| 24 | D2-| 02 0§ 02
865913 HEAT 23 | 94 009 |007|23 |05 | D& D4 03
pROD| 26 | 94 pe3|oo7| 23 | DS | 04 D4 03
pROD| 26 | ®4 po2|oo7| 23 |0 | D& DA O3
865714 MEAT| 26 | 24 jorz|oov| B3 |02 | D3 De 02
oro0| 26 | @4 pas|oo7| 24 | b2 | D3| DY 0.
rroDl 26 | B2 0-:|007| 24 | D2 | D3| DG 02

AR BEAECY

Fauk yur 1



D Mt b A TUBULAR PRODUCTS ‘ @
o/ METALLURGICAL TEST REPORT - | ' "
';:'Q‘. JOB, CONTRACT NO. P.O. DATE PURCHASE ORDER NO, THIS I S To CERTIFY THAT THE
19698 04/27/89 PRODUCT DESCRIBED HEREIN WA:
Y FAIRFIELD WORKS SHIPPERS NO. MILL GRGER NG, INVGICE NG MFGD., SAMPLED, TESTED, AND,
N P. O. BOX 599 E P 43847 DR47465 488-4054¢ OR INSPD. IN ACCORDANCE  WITH
o FAIRFIELD, aL 35064 e NUSOTIE 02/22789] THE SPECIFICATION AND FUL -
R FILLS REQUIREMENTS IN SUCH
. " RESPECTS. ’
S VALLEY sTEEL FRODUCTS co VALLEY STEEL PpROpucTg co , .
L P O EOX 503 SPARTA ILL . L PREPARED BY THE OFFICE OF;
° ST LOULs mo 43466 F.W. MODRE MGR B.A.
T T
° ° o 02/24/89 ’Zn,
- FEAA TITE CARBON SHCS 510 PIFL &PI bL/ASTm‘A53~S7B/a5Tﬁ‘a405m8/ﬁ GRADE
. B TRIPLE STENCIL BLK REG MILL COAT PE sp SPEC REV NAME 377H
SDITION DTh o rac STE 6o : EL PRODUCTS
RDITION DTD S/88 sPEC DATE 87/87 VNé-gWSTEAu DEPT
INGP O mrLL | QM@ {{(M 3@&[; : o
CERTIFIED T/R . L »?' : S
MATERIAL DESGRIP: ON HEAT/ MIN. YIELD STR. TENSILE STH. ELONG. % I GAGE 4
EM NO. SIZE WALL SPECIFICATION & GRADE MATL. L°$ No. H\g‘ao P& FSI IN2¢ wf?f” FLAT | BEND
) A ] Vebhdl WL LO6as 17 A48T 45,500 20,500 40.Y 1.5 UK
KBI7AS | 4450 | 49, 200 78,800] 43.6| 4.5 OK
END O pDaTa
MEETS THE REQUIREMENTS DH ASTH asz-ord « BG4 -87A
ASME SAS3 - 1985 A7 4 SA106 4 %8s 537 g
API SL DTD naY 234, 4opg
LONGITUDINAL STRIP TENSTUE SPHCIMENS PNLELS H0TED
YIELD STRENGTH @ . oot EXT.
A NO, MEAT NO. TYPE (o] MN 13 S Si cu NI CR MO SN AL N v B T cs co
7 LEeTLTT |HEAT TS 76 1005008 27 o7 701 03707 00
PROO :27 | ‘98 oo~ OOALZ 1004 | fod loding 00
FROO 27 | 97 oo GOY 22 (04 [ g 00 SO0
AILTAE HEAY 28 7440421009 120 [i0g | . 03104 00
PRODN 25 | 97 lo4, 009 :20 o2 | o QYR BNE 100
PROO24 | 97 o4 VO 0 1101 | o 03 04 Hels
: ERD 0| DAt : : : :




GERAGHTY & MILLER, INC.

APPENDIX H

Cement Records



GERAGHTY & MILLER, INC.

INJECTION WELL #2 CEMENT RECORD



GERAGHTY & MILLER, INC.

Coral Springs Improvement District, Injection Well #2, Cement Record

Volume Fill
Casing Size Stage Cement Pumped Interval
(inches) Date Number  Additives (cu.ft)  (feet)
54 8/14/89 1 Neat & Pozzolan 606.3 180- 60
54 8/15/89 2 12% Bentonite 168.4 39-surface
44 8/25/89 1 12% Bentonite 1886
44 8/25/89 1 Neat 415.49 1001~ 460
44 8/26/89 2 12% Bentonite 628.85 460- 230
44 8/27/89 3 12% Bentonite 791.68 230-surface
34 9/22/89 1 12% Bentonite 988.2
34 9/22/89 1 Neat 645.7 1800-1395
34 9/22/89 2 12% Bentonite 954.5 1395-1042
34 9/23/89 3 12% Bentonite 870 1042- 840
34 9/24/89 4 12% Bentonite 1089 840- 560
34 9/24/89 5 12% Bentonite 1089 560- 280
34 9/25/89 6 12% Bentonite 1064 280-surface
24 10/27/89 1 12% Bentonite 1044.2
24 10/27/89 1 12% Bentonite 522.1 2910-2471
24 10/28/89 2 12% Bentonite 544.6 2471-2278
& Celloflake
24 10/25/89 3 12% Bentonite 786 2278-2017
& Celloflake
24 10/29/89 4 12% Bentonite 926.4 2017-1838

& Celloflake



GERAGHTY & MILLER, INC.

IW-2 -2~ Cement Record
Volume Fill
Casing Size Stage Cement Pumped  Interval
(inches) Date Number  Additives (cu.ft) (feet)
24 10/30/89 5 12% Bentonite 864.6 1838-1615
& Celloflake
24 10/30/89 ) 12% Bentonite 1010.5 1615-1308
& Celloflake
24 10/31/89 7 12% Bentonite 1179.1 1308~ 900
24 10/31/89 8 12% Bentonite 1179.1 900~ 495
24 11/1/89 9 12% Bentonite 926.4 495~ 195
24 11/10/89 10 12% Bentonite 420.7 195.surface




GERAGHTY & MILLER, INC.

Coral Springs Improvement District, Deep Monitor Well #2, Cement Record

Volume Fill
Casing Size Stage Cement Pumped  Interval
(inches) Date Number Additives (cu.ft)  (feet)
24 9/10/89 1 12% Bentonite 449.1
24 9/10/89 1 Neat 134.7 170- 28
24 9/11/89 2 12% Bentonite 67.37 28-surface
16 9/29/89 1 6% Bentonite 409.82 1007~ 807
16 9/29/89 1 Neat 275.09 807~ 507
16 9/29/89 2 6% Bentonite 465.96 507-surface
6-5/8 10/26/89 1 6% Bentonite 202.1
6-5/8 10/26/89 1 Neat 202.1 1510-1260
6-5/8 10/27/89 2 6% Bentonite 168.4 1260-1165
and Celloflake
6-5/8 10/28/89 3 6% Bentonite 140.4 1165-1115

and Celloflake




GERAGHTY & MILLER, INC.

APPENDIX 1

Operation and Maintenance Forms



CORAL SPRINGS IMPROVEMENT DISTRICT
WASTEWATER TREATMENT PLANT
I.D. # 5006M10371

SPECIFIC INJECTIVITY TEST

DATE:

INJECTION RATE - [WELL—HEAD PRESSURE _ SHUT—IN PRESSUR’E] — SPECIFIC INJECTMITY

(GPM) (PSIG) (PSIG) (GPM/PSIG)
\ 4 v A 4 \ 4
TEST 1
TEST 2
PRESSURE PRIOR TO PRESSURE DURING PRESSURE AFTER
TESTS (PSIG) TESTS (PSIG) TESTS (PSIG)
< \ 4 \ 4 \ 4
'z
Oz TEST 1
] QO 1
o |23 TEST 2
z | EN
o ¥5]
[®)
= TEST 1
S gy
Z w5 TEST 2
0N
COMMENTS:

SIGNATURE:




CORAL SPRINGS IMPROVEMENT DISTRICT
WASTEWATER TREATMENT PLANT
I.D. # 5006M10371

MONITOR WELL WATER QUALITY DATA

PARAMETER

MONTH:

YEAR:

WEEK . BEGINNING

DATE OF SAMPLING

SHALLOW. MONITOR ZONE (

1000 FT. TO 1115 FT.)

PRESSURE PRIOR TO
SAMPLING (PSIG)

TEMPERATURE (°F)

pH

SPECIFIC CONDUCTIVITY
( pmhos/cm)

CHLORIDES (mg/L)

TOTAL DISSOLVED SOLIDS
(mg/L)

BWW W‘Eﬂ‘:“

pRAFY

AMMONIA (mg/L)

FECAL COLIFORM
{colonies/100ml)

TKN (mg/L)

DEEP MONITOR ZONE (1500 FT. TO 1650 FT)

PRESSURE PRIOR TO
SAMPLING (PSIG)

TEMPERATURE (°F)

pH

SPECIFIC “CONDUCTIVITY
( wmhos/em)-

CHLORIDES  (mg,/L)

TOTAL DISSOLVED SOLIDS
(mg/L)

AMMONIA (mg/L)

FECAL COLIFORM
(colonies/100ml)

TKN (mg,/L)

COMMENTS:

SIGNATURE:




GEE & JENSON October 19, 1990

Alfred Mueller, Jr., P.G., P.E.
Florida Department of Environmental

Regulation
Bureau of Groundwater Protection - UIC
1900 South Congress Avenue, Suite A
West Palm Beach, Florida 33406

Re: Coral Springs Improvement District
Application to Operate
Injection Well No. 2

Dear Mr. Mueller:

Transmitted herewith are the following for the referenced
project:

1. Four (4) copies of the Application to Operate Injection Well
No. 2 of the Coral Springs Improvement District.

2. Four (4) copies of the Final Report on Construction and
Testing of Injection Well No. 2 (Two Volumes) as prepared by
Geraghty & Miller, Inc.

3. Application fee of 3$1,000.00.

Copies of the Certification of Financial Responsibility have
previously been provided to you under separate cover. The
originals of the Certifications were sent to Ms. Mary Woodworth

at DER/Tallahassee.

Members of the Technical Advisory Committee, as shown on the
enclosed distribution list, are also being forwarded copies of

this submittal package.
Please call should you have any questions.

Ve truly yours,

3 Metteone_

Jghn F. McKune, P.E.
Vilce President
JFMcK:cnme
cc: Attached Distribution List
Gary Moyer w/complete package
Bob Verrastro w/letter
88-229.2

Gne Harvard Circle « West Palm Beach, Florida 33409-1923 « 407/683-3301 - FAX 407/686-7446



GERAGHTY & MILLER, INC.

FINAL REPORT DISTRIBUTION

LIST

Mr.Steve Burton

U. S. Environmental Protection Agency
345 Courtland Street

Atlanta, Georgia 30365

Mr. Mike Merritt

U. S. Geological Survey
Water Resources Division
9100 N. W. 36th Street
Suite 106 & 107

Miami, Florida 33178

Mr. Greg Rawl

South Florida Water Management District
P. 0. Box 24680

West Palm Beach, Florida 33416-4680

Ms. Cathy Conrardy

Florida Department of Environmental Regulation
Bureau of Groundwater Protection - UIC

2600 Blair Stone Road

Tallahassee, Florida 32301

Mr. Victor Howard

Broward County Environmental Quality Control Board

500 S.W. 1l4th Court
Ft. Lauderdale, Florida 33315

Number of Copies

1



TWIN TOWERS OFFICE BUILDING

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

A * GOVERN

2600 BLAIA STONE AOAD 4 \

TALLAHASSEE, FLORIDA 32301 ' - i VICTORIA J. TSCHINK
| '§) SECRETA
N Wy ¥ |

PARTY

PART

I.

APPLICATIOR TO CONSTRUCT/OPERATE/ABANOGN
CLASS I, III, OR Y INJECTION WELL SYSTENMS

Directions

All applicable items must be completed in full in order to avoid delay in
processing ‘this aspplication. Y¥here attached sheets or other technical docu-
masntation are utilized in lieu of the blank spacs provided, indicate appropri-
ate cross-reference in the 'space and provide copies to the department in
accordance with (C) below. ¥here certain iteas do not appesr applicadble to
the project, indicate N/A in the sppropriate spaces. When this form is ussd
in conjunction with DER Form 17-1.205(1), duplicstive information requests

need to be coapleted only once.
All inforaation is to be typed or printed in fnk.

Four (4) copies of this spplication snd four (&) copies of supporting infor-
mation such as plans, reports, drawings and other documents shall be Submitted
to. the appropriate District/Subdistrict office.  An engineering report is also
required to be subamitted to support this application pursuant to the applica-
ble sections of Florida Administrative Code Rule 17-28. The attached listse*
shall be used to determine completeness of supporting data submitted or pre-
viously received. . A check for the application. fes in secordance with Florida
Administrative Code Rule 17-4.05 made payable to the Departaent shall accoa-

pany the-application.

for projects involving construction, this application is to be accompanied by
four (4) sets of engineering drawings, specifications and design data as pre-
pared by & Professional Engineer registered .in Florida, where required by

Chapter 471, Florida Statutess.

Attach -8 1/2% x 11" USGS site location map indicsting township, range and
section and latitude/longitude for the project.

General Inforwstion

Gary L. Moyer Title_ Superintendent

Applicant: Nanme

10300 N.W. 11th Manor

Address

city_Coral Springs, Florida Zip 33071
Telephone Number__(BOS) 753-0380 -

Project Status: {(X] New [ 1 Existing

[} Modification (specify)

*"Engineering and Hydrogeologic Data Required for Support of Application to Construce,
Uperate and Abandon Class I, [II, or Vv Injection Wells®

DER FORM 17-1.209(9)
Effective November 30, 1982 Page 1 of 10

Protecting Florids and Your Cuality of Life



C. Well Type:
() Expldratory Well ) T:gg/fnjaction ¥ell
D. Type of Permit Application:
( ) Class I Exploratory Well Construction and Testing Perait
{ ;:Class [ Tost/injoction Well Construction and Testing Parmit
(x) Class 1 Yell Opersting Permit
{ ) Class I Well Plugging and Abandonment Perait 7
( ) Class 111 Well Construction/ﬂpbrat1an/Plugging and Abandonment Permit
( ).Class V well Construction Pesrmit '
( ) Class V‘Well Operating Permit
() Class V Well Plugging and Abandonment Permit

€. Facility Identification:

Nane: CSID WWIP CoralA§prings Improvement District Wastewater Treatment Plant
10300 N.W. 11th Manor

Faclllty Locstion: Street:

city; Coral Springs, o o ‘Countys  Broward
.8IC Code:
F. Proposed facility located on Indian Lands: Yes No_ X

G. .Well Identification:

Well No. 2 of 2 Wells
(total #)

Purposs (Proposed Use): Effluent Injection

Well Location: Latitudes_ 20° 14" 30" N Longitude_ 80° 15' 30" W

(attach separats sheet, if necessary, for ayltipls wells.)
Subpart 8. General Projection Description:

(1) Describe the nature, sxtent and schedule of the injection well project. Refer
to existing and/or. future pollution control facilities, expected improvemant
in pe-~formance of the facilities and state whether the project will result in
full compliance with the requirements of Chapter 403, Florida Statutes, and
all rulas and regulations of the Department, Attach additional sheet(s) if
necessary or cross-raference the sngineering report.

The injection well will be used to dispose of 15 million gallons per

day (maximum peak hour design capacity) of non-hazardous, secondarily-

treated domestic wastewater effluent.

DER FORM 17-1,209(9)
Effective November 30, 1982 Page 2 of 10



PART II11

A,

(Please Affix Seal)

Statsment by Apg{ﬁ;nnt and Engineer

Applicant

I, the owner/authorized representative® of CSID

certify under penalty of law that I have personally examined and aa fauxliar
with ‘the information submitted in this document and all attachmsnts and that,
bassd on my inquiry of those individusls immediately responsible for obtain-
ing the information, I bellaeve that the information is true, accurate, and
complets. I am aware that thers are significant penalties for submitting
false information, idincluding the possibility of fine and imprisonment. I un-
derstand that this certification also applies to all subsequent resports sub-
mitted pursuant to this permit. Where construction is involved, I agree to
retain the design engineer, or othesr professional engineer resgistered in
Florids, to provide inspection of construction in . accordance with Florida
Administrative Cods Rule 17-28434(1)(c).

&)

/o./8. 30

Sig e Dste
Gary L. Moyer, Superindendant CSID (305) 753-0380
Name and Title (Please Type) Telephone Nuaber

*#Attach s Lesttesr of Authorization.

Professional Engineer Registsred in Florida

This is to certify that the engineering fesatures of this injection well have
been designed/examined by me and found to be in conformity with modarn engi-
neering principles applicable to the disposal of pollutants characterized in
the permit ‘application. There 'is resasonable assurance, in amy professional
judgement, that the well, when properly maintained and operated, will dis-
charge the effluent ‘in compliance with all spplicable statutes of the State
of Florida and the rules and requlations of the Department. It is also
agreed that ‘the undersigned will furnish the applicant a set of instructions
for proper maintenancs and operation of the well.

Signed: %y/%’v"’
Kent J. Veron, P.E.
Name (Please Types)

Geraghty & Miller, Inc.
Company Name (Please Typs)

11382 Prosperity Farms Road, Suite 125
Mailing Address {(Please Typs)
Palm Beach Gardens, Florida 33410

FLORIDA REGISTRATION NUMBER 7‘/’726 Dates: 101[-?0 Phone Na.SO4-9A~/00%

DER FORM 17-1.209(%)

Effective November 30, 1982 Page 3 of 10
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weaud ENGINEERING AND HYDRBEGGIC DATA
REQUIRED FOR SUPPORT OF APPLICATION
T0 CONSTRUCT, OPERATE, AND ABANDON

CLASS I, III, OR ¥ INJECTION WELL SYSTEMS

The following information shall ‘be provided for each type of permit application.
(A)  CLASS 1 EXPLORATORY WELL CONSTRUCTION AND TESTING PERMILIT

(1) Concsptual plan of the injection project. ' Include number of injection wells,
proposed injection zone, nsture and volume of injection fluid, and proposed

monitoring prograa.

{(2) "Preliminary Arasa of Review Study. Include the proposed radius of the area of
review with justification for that radius. Provide a map showing the loca-
tion of the proposed injection well or well flald area for which a permit is

S sought and the applicable area of review. Within the area of review, the aap
G, aust show the number or name, and locdtion of all producing wells, injection
wells, abandoned wells, dry holes, surfacsbodies of water, springs, publie
watsc systems, mines (surface and  subsurface), quarries, water wells and
other pertinsnt surface features including residences and roads. The map
should also show faults, if known or suspected. Only information of public
record: and pertinent information known to the applicant is required to be in-

cluded aon this map.

(3) Proposed other uses of 'the exploratory well.

St , (4) Drilling and testing plan for the exploratory well. The drilling plan nau:
y specify the proposed drilling program, sampling, coring, and testing proce
dures.

(5) Abandonment Plan.
(B) ’CLASS 1 TEST/INJECTION ¥YELL CONSTRUCTIUON AND TESTINQ PERMIT

(1) A map showing the location of ‘the proposed injection wells or well field areaz
: For which a 'permit is sought and the applicable arsa of review. Within the
area ‘of ‘teview, ‘the map must show the number or name, and location of all
producing wells, injection wells, abandoned wells, dry holes, surface bodies
S of water, springs,. public water systems, mines (surface and subsurfacs),
L quarries, water wells .and other pertinent surfacs features including resi-
: dences and. roads. The map should also show faults, if known or suspected.-
Only information of public rescord and pertinent information known tao the
applicant is required to be includsd on this map. .

(2) A tabulation of data on all wells within the area of review which penetrate
into the proposed injection zone, eonfining zone, or proposed monitoring
z6he. Such datd shall include a description of esach well's type, construce
tion, data drilled, location, depth, rscord of plugging and/or completion,
and any additional inforaation the Department may tequirse.

(3) “Maps and cross sections indicating the. general vertical and lateral limits
SR ‘ within the area of review of all underground sources of drinking watsr, their
S ‘ y position relative to the injection formation and the direction of water move-
ment, where known, in each underground source af drinking water which may be

affected by the praposed injection.

DER FORM 17-1.209(9)
Effective November 30, 1982 Page 4 of 10



(4)

(s)

(6)

(7)

(8)

(9)
(10)

{11)

(12)

(13)

(la)

(15)

Maps and ctoair36§$ipns detailing the hydrology and geclogic structures of
the local area. ", "

Generalized maps and cross sections illustrating the tegional geoalogic set-
ting.

Proposed operating data,

&, Average and maximum dally rate and volume of ‘the fluid to be injected;

b. Average and maximum injection pressure; and,
c. Source and an anlysis of the cheaicsl, physical, radiological and biolog-

ical characteristics of injection fluids.

Proposed formation testing program to obtain an analysis of the chemical,
physical and radiological characteristics of and other information on the

injection zone.
Proposed stimulation program.
Proposed in jection procedure.

Engineering drawings of the surface and subsurface construction details of
the system. :

Contingsncy plans to cope with all shut-ins or wsll failures, so as tg pro-
tsct the quality of the waters of the State as defined in Florida Administra-
tive Code Rule 17-3, including alternate or emergency discharge provisions.

Plans (including maps). and proposed monitoring dats to be reported for aest-
ing the monitoring requirements in Florida Administrative Code Rule 17-28.25.

fFor wells within the area of rasvieaw which penatrate the injection zone but
are not properly completed or plugged, the corrsctive action proposed to bs
taken under Florida Administrative Cods Rule 17-28.13(5).

Conatruction procedures including a cementing and casing prograam, legging
procedures, deviation checks, propossd methods for isolating drilling fluids
from surficial aquifers, proposad blowout protection (if necessary), and a
drilling, testing and coring prograam.

A certification that the applicant has ensured, through a performance bond ar
other appropriats means, the rssources necessary to close, plug or abandon -
the well as resquired by Florida Administrative Code Rule 17-28.27(9).

(C) ~CLASS I INJECTION WELL OPERATING PERMIT

(1)

P

A report shgll be: submitted with each application for a. Class I well opera-
tion permit, which shall include, but not be limited to, the following iafor-

mation:

a, Results of the information obtained under the construection permit dea-
seribed in (8)-CLASS I TEST/INJECTION WELL CONSTRUCTION AND TESTING PER-

MIT, including:

1..All available logging and testing program data and constructian data on
the well or well field:

2. A satisfactory demonstration of mechanicsal integrity for all new wells
pursuant to Florida Administrative Code Rule 17-28.13(6)(b);

DER Form 17-1.209(9)
Effective November 30, 1982 Page 5 of 10



3. The sctual operating data, inelsdidg injection pressures versus pumping
rates whers feasible, or the anticipeted maximum pressure and flow rate
< at which the permittee will opsrate, if approved by the Department;

4. The actual injection procedurs;

3*? : 5. The compatibility of injected waste with fluids in the injection zone
5% 5w . and minerals in both the injection zone and the confining zone; and,

6. The status of corrsctive action on defective wells in the ares of
review, g

R b. Record drawings, based upon inapections by the engineer or persons under
his dirsct supervision, with all deviations noted;

c. Certification of completion submitted by the sngineer of record;

- d. If requested by the Department, operation manual including emergency pro-
cadures;

LA e, Proposqd monitoring progras and data to bes submitted;

f. Proof that the existence of the well has been recorded on the surveyor's
plan at the county courthouse.,

kProposed plbgginq,lnd abandonment plan pursuant to Florida Administrative
Code Rule 17-28.27(2).

gl

43 7. (pj CLASS I WELL PLUGGING AND ABANDONMENT PERNIT

(1) _The reasons for abandonmant.

(2) A.propased plan for plugging and abandonament describing the preferred and al-
tarnats methods, and justification for use.

Hiil gL 'The type and number of plugs to be used;

b. The placement of each plug including the slevation of the top and bottom;

- crrdr The type  and grade and quantity of cement or any other approved plugging
T : materi;l to be used; i o

d. The method for placénont of the plug&.

SUf .. »(3) The procsdure to be used to meet the requirements of Rule 17-28.27.

n{E)TS CLASS 111 WELL CONSTRUCTIDN/OPﬁRATION/PLUGGING AND ABANDONMENT PERKIT

Construction Phase

74(1) A map showing ths location of the proposed injection wells or well field area
B S far which a permit is sought and the applicable area of review, Aithin the
A e area of rsviaw, the map must show the number or name, and location of all

producing wells, injection wells, abandonad wells, dry holes, surface bodies
e of ‘water, springs, publie watsr ‘systems, ‘mines {(surface and subsurface),
I L quarries, water walls and othesr pertinent surface features including resi-

kS ) dences and roads. The amap should also show faults, if known or suspected.
Only information of public record and pertinent information known to the
applicant is required ‘to be ‘included an ‘this map.

DER Form 17-1.209(9)
Effective November 30, 1982 Page 6 of 10



DER Form 17-1,209(9) e
Effective November 30, 1982 Page 7 of 10

(2)

(3)

(8)
(5)

(6)

(7)

(3)
(9)

(10)

(12)
g (4

TIre13)

(15)

‘A tabulation ofidets-on all wells within the area of reviaw which penetrate
into the proposad- injection zone, confining zone, "or proposed aonitoring
zone. Such data shall include a description of sach well's type, construc-
tion, date drillsd, location, depth, rTecord of plugging and/or completion,
and any additional information the Department may required.

Maps and cross sections indicating the general vertical and lateral limits
within the area of review of all underground sources of drinking water, their
position relative to the injection formation and the direction of water move-
ment, where known, in each undsrground sourcs of drinking water which may be
affacted by the proposed injection.

Maps and cross sections detailing the hydrology and geologic structures of
the local ares.

Generalized maps and cross sections illustrating the regional geologic set-
ting.

Proposed operating data:
a. Averags and maximum daily rate and volume of the fluid to be injacted;
b. Average and maximum injection pressurs; and,

¢. Source and an analysis of the chemical, physical, radiological and biolog-
ical characteristics of injection fluids, inecluding any additives.,

Proposed formation testing program to obtain an ‘analysis of the chemical,
physical and radiolagical characteristics of and other information on the in-
jection zone.

Proposed stimulation program. : .
Proposed injection procedures.

Engineering drawings of the surfacs and subsurfacs construction details of
ths system. '

Contingency plans to cope with all shut-<ins or well failures or catastrophic
collapsse, so as to protect the quality of the watars of the stats as defined
in Florida Administrative Code Rule 17-3, including alternate or emergency
discharge provisions.,

Plans (including maps) and proposed monitoring data to be reported for neet-
ing ‘the monitoring raqui:ements in Florida Administrative Code Rule 17-28.25.

"For wells within the area of review which penetrats the injesction zone but

are not properly completed or plugged, the corrsctive action proposed ts be
taken under Florida Administrative Code Rule 17-29.13(5). irdenz?

‘Construction procedures including a cementing and casing program, logging
procedurss, deviation checks, proposed methods for isclating drilling fluids
form surficial aquifers, and a drilling, testing and coring program.

A certificate that the applicant hss ensured, through a performance bond or
other appropriate means, the rssources necessary to close, plug or abandon
the well as required by Florida Administrative Cods Rule 17-28.27(9).



(16)

(17)

Expected changes in pressure, native fluid displacement, direction of nove-
ment of injection fluid. :

E SRR NN
A proposed monitaoring plan, which includes a:plan fot detecting migration of
fluids. into underground sources of drinking water, a plan to detect water
quality violation in the monitoring wells, and the proposed monitoring data
to be submitted,

Phase

~ Qperation

()

The following 1hfotuation shall be provided to the Department prior to grant-
ing approval for the operation of the well or well field:

a. All available logging and testing program dats and construction data on
the well or well field;

b. A aéiisfnctory dengnstration of mechanical intsgrity for all new wells
pursuant to Florida Administrstive Code Rule 17-28.13(6)(b};

¢. The actual operating data, including injection bfassuro versus pumping
rate where feasible, or the anticipated maximum pressure and flow rats at
which the permittee will operats, if approved by the Department;

d. The results of the formation testing program;

e. The actual injesction procsdure;

f. The atatus of corrective action on defective wells in the aresa of review.

Plugqing and Abandonment Phase

(1)
(2)

N e

(R ¢
one

ceelor VUL

b

CRANES it

The justification for abandonment.

A proposed plan for plugging and abandonment describing the preferred and al-
ternats methods.

a. The type and number of plugs to bs used;

b, The placement of sach plug including the slevation of the top and bottom;

c. The typo and grade and quantlty af cement or any cther approved plugging
matarial to be used;

P R Iy S -~

d. The method far placsaent of the plugs. . . <
The procedurs to be used to meet the tequxrenents @f florida Adm;nxstsatévs
Code Rule 17 28.27. e

oL (r) ’ELAss v WELL CONSTRUCTION PERMIT. (This form should be used for Class V wells

instsad of Form 17-1,209(1) when there is a nesd for a Technial Advisory Caommittee
and. an enginesring rsport.)

:)iJUPGN—looped Systsm

sustiue )

( lf).‘i i

Type and number of proposad Class V Wells:

‘:ge;ls Receiving Domestic Waste Salt-water Intrusion Barriasr Wells

P

fﬁCbaling Watar Rsturn Flow Wells, " Subsidence Control Wells

Sand Backfill Wells

DER Form 17-1.209(9) : [
Effactive November 30, 1982 Page 8 of 10 PO



Experimantal Technolehy Walls

Wells used to inject spent brine

Radiocactive Waste Disposal after halogen rscovery
Walls® e
Conda Borshole Slurry Mining Wells
Other non-hazardous Industrial
or Commercial Disposal ¥Wells Other (explain)
(explain)

*Provided ths concentrations of the waste do not excsed drinking water standards con-
tained in Chapter 17-22, F.A.C.

(2)
(3)
(&)
we
~1g Bhr b Teis:
smellol 8 Ll
onip] g . NLQE
(s5)

svizedie: labA

-1

Project Description:
a. Description and use of proposad injection systen;

b. Nature and volume of injected fluid (The Department may rsquire an analy-
sis (including bacteriological analysis) in asccordance with Florida Admin-
istrative Code Rule 17-4.27(2)(e));

¢. Proposesd pretreatment.

Watsr well contractor's name, title, stats license number, addresss, ophone
number and signature.

Well Design and Construction Details. (For multi-casing configurations or
unusual construction provisions, -an:'elevatiocn drawing of the proposed well
should be attached.)

a. Proposed total depth; R
b. Proposed depth and type of casing(g);

c. Diameter of well;

d. Cement types, depth, thickness;

e. InJection pumps (if applicable): gpm @ psi

Controls:

Water Supply Wells - When required by Florida ‘Administrative Cods Rule
17-4.27, attach a map section showing the locations of all water supply wells
within a-one (1) sile ‘radius ‘of the proposad well, The well depths anc
¢asih§ tdepths ~should be included. When - rsquired by Ruld 17-4. 27(2)(g),
results of bacteriological examinations of water from all water supply wells
within one (1) mile and drzlled to approximats depth of pr?qgseg?fell should

zlise V ze. ¢! Be atthached. ,
Sleopd ver LvDA (g 0 oE bl
(8) Arsa of Review (may be required at Department'. discretion). ®
Include the proposed radius of the area of review with justification for that
radius, Provide a map showing the location of the propossd injection well or
well field area for which a permit 'is 'sought and the applicable area of
review. Within the area of review, the map must show' the number or name, and
location of all producing wells, injesction wells, abandoned wells, dry holes,
surface bodies of water, springs, public water systems, mines (surface_and
' S - 1
DER Form 17-1.209(9) : S
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subsurface), quarries, watsr walls% and “other . pertinent surface [features
including residences and roads. ‘The map should also show faults, if known or
suspected. -Only information of public. record and . pertinent information known
to the applicant is required to be included on this map.

(G) CLASS Y WELL OPERATION PERMIT (Final. report of the construction that includes
the following information may be submitted with.the application to operate.)

(1) Permit Number of Class V Construction Permit:

(2) Owner's Name:

(3) Type of Well:

(8) Construction and Testing Summary:
a. Actual Dimensions:

Diameter inches; Well Depth fset; Casing Depth i fast.

|

b. Results of Initisl Testing.

(S) 'Proposed Operating Data: .

a. Injection Rats (GPM); T . .
b. Description of injected waste;

¢. Injection pressure and pump controls.

(éﬁ‘ Proposed Monitoring Plan (If any): . ," f;

{. 3. Number of monitoring wells; = oo R

b. Depth(s); ';x 

sl gy Frequency of sampling; G SE , ) R

S N R R E RO AL R SR s ¢ : 3 #
4 v] e, Instrumentation (if spplicable) Flow

“ﬁf
'G;Tf

(H) CLASS V WELL PLUGGING AND ASANDONMENT PERMIY

Pressure.

(1) Permit numer of Class V construction or operating permit,
(2y Type of well.

(3) Proposed plugging procedures, plans and specifications. . e
(4) Reasons for abandonment. »

S

DER Form 17-1.209(9) o R ;
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