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Section 1
Introduction

1.1 Purpose

In September 1993, Camp Dresser & McKee Inc. was authorized by the Aane Improvement
District (AID) to provide professional hydrogeologic/engineering services for the design,
permitting, bidding, and general engineering related to the construction of a dual zone monitor
well at the AID Wastewater Treatment Plant (WWTP) in unincorporated Palm Beach County,
Florida. The dual zone monitor well is being constructed to replace the annular monitor tubes
installed in deep injection well IW-1, which was constructed by Geraghty & Miller in 1986. The
design and area of review is presented in this report to support the Florida Department of
Environmental Protection (FDEP) Application to Construct a Class I Injection Well Monitor Well.
This application is included in Appendix A. The FDEP application to abandon the annular
monitor tubes for IW-1 is also included in Appendix A.

1.2 Area of Review

1.2.1 Location and Surroundings

The general location of the Acme Improvement District WWTP in Palm Beach County is shown
on Figure 1-1. Figure 1-2 indicates a one-mile radius area of review for the proposed monitor
well. A records search of the South Florida Water Management District (SFWMD) files indicated
that there are no public water supply wells within the area of review. The closest public water
supply wells in the vicinity of the Acme Improvement District WWTP are located one and one-
half miles to the northeast and southeast. These public supply wells are operated by AID under
water use permit W-50-00464. The water supply for the Acme Improvement District WWTP is
provided by the Acme Improvement District Water Plant. The file search indicated the presence
of 11 irrigation wells within the one-mile area of review. The construction details for these
irrigation wells are presented in Appendix B. None of the wells penetrate the Floridan Aquifer
system.

The existing injection well at the Acme Improvement District WWTP, IW-1, is the only well
which penetrates the injection zone in the lower Floridan aquifer within the area of review. The
existing annular monitor tubes for IW-1 (SMW-1 and DMW-1) penetrate the proposed monitor
zones in the upper Floridan aquifer. Figure 1-3 illustrates the location of IW-1 and the relative
proximity of other wells in eastern Palm Beach County that penetrate the upper Floridan aquifer.

In addition, there are no known natural hazards such as faults or sinkholes present within the
area of review.

1.2.2 Existing Injection Well

The Acme Improvement District currently operates one 16-inch outside diameter (O.D.} injection
well (IW-1). The well was completed in August 1986 and operates under FDEP permit No. UO-
50-142048. The operating permit for IW-1 was renewed in May 1991 and will expire in
November 1995. IW-1 was drilled to a total depth of 3,502 feet below land surface (bls),

CDM Camp Dresser & McKee 1-1
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Saction 1
Introduction

backfilled to 3,389 feet bls, and was cased to 2,756 feet bls. Two monitor tubes were emplaced in
the annulus of IW-1 to monitor water quality above and below the underground source of
drinking water (USDW). The well construction diagram for IW-1 is contained in Appendix B.

In June 1993, the deep monitor tube (DMW-1) would no longer yield a sample. This monitor
tube had displayed diminishing flow since 1987 and two rehabilitation attempts in 1991 and 1992
were unsuccessful. The shallow monitor tube (SMW-1) is still functional.

CDM Camp Dresser & McKee
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Section 2
Hydrogeology

2.1 Regional Hydrogeology

The two major aquifer systems underlying Palm Beach County (Florida Geological Survey, 1986
and Meyer, 1989) from land surface to a depth of approximately 4,000 feet below land surface
(bls) are the surficial aquifer system and the deeper artesian Floridan aquifer system. These two
systems are separated by a confining sequence called the intermediate confining unit. Below a
depth of approximately 4,000 feet bls, low permeability strata limit the depth of active
groundwater circulation in southeast Florida (Figure 2-1). The hydrogeologic and geologic
nomenclature used in this report corresponds to that of the United States Geological Survey
(USGS). Additional figures which illustrate the regional hydrogeology are included in Appendix
C.

2.1.1 Surficial Aquifer System

The surficial aquifer is an unconfined aquifer which underlies most of Palm Beach County and
the southernmost portion of the county which is underlain by the wedge-shaped Biscayne
aquifer. In general, water from the eastern part of the aquifer (where the aquifer system is
thickest) is generally of better quality than in the western and northern parts of the aquifer.

The upper 200 feet of aquifer sediments consist of unconsolidated to consolidated sands,
sandstones, clays, marls, and limestones which comprise Anastasia and Tamiami Formations.
These two units comprise the surficial aquifer, which currently serves as the sole source of
potable water in Palm Beach County. The base of the aquifer is reached at a depth of
approximately 200 feet bls, where the surficial deposits begin to grade vertically downward into
the distinctive clay-rich beds of the Tamiami and Hawthorn Formations.

2.1.2 Intermediate Confining Unit

‘The lower part of the Tamiami Formation, the Hawthorn Group, and the Tampa Limestone
consist primarily of clay and marl, with minor amounts of limestone and chert. Because of their
clay-rich nature, these formations are relatively low in permeability and form a confining unit
which separates the surficial aquifer from the deeper artesian Floridan aquifer system.
Collectively, these formations are referred to as the intermediate confining unit (Florida
Geological Survey, 1986). The confining unit is approximately 800 feet thick in Palm Beach
County and extends to a depth of approximately 1,000 feet bls.

Stratigraphically, below the Hawthorn Formation lies a thick sequence of carbonate rocks, which
include the Suwannee Limestone, the Ocala Group, and the Avon Park, Oldsmar, and Cedar
Keys Formations. Generally, these carbonate rocks are very permeable and comprise the
Floridan aquifer system.

CDM Camp Dresser & McKee 21
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Section 2
Hydrogeology

2.1.3 Floridan Aquifer System

The following description of the regional hydrogeology of southeastern Florida is excerpted from
U.S. Geological Survey Professional Paper 1403-G (Meyer, 1989). Minor changes in content have
been made in order to limit the discussion to southeastern Florida. The changes are primarily
deletions of discussions regarding hydrogeology of other parts of the state of Florida.

Evaporite deposits in the Cedar Keys Formation of Paleocene age probably constitute the lower
confining unit, or base of the active flow system. Overlying the evaporites, in ascending order,
are limestone and dolostones of the Cedar Keys, Oldsmar, and Avon Park formations and the
Ocala and Suwannee Limestones that make up the Floridan aquifer system, part of which was
once called the Floridan aquifer (Parker and others, 1955) and all of which was once called the
Tertiary limestone aquifer system (Johnston and others, 1980). In southwest Florida, the lower
part of the Tampa Limestone is also included in the Floridan aquifer system.

The Floridan aquifer system is a vertically continuous sequence of permeable carbonate rocks of
Tertiary age that are hydraulically connected in varying degrees, and whose permeability is
generally several orders of magnitude greater than that of the rocks that bound the system above
and below. In Florida, the Floridan aquifer system includes rocks ranging from Paleocene to
early Miocene age, and locally in southeast Georgia, it includes rocks of late Cretaceous age.

Overlying the Floridan are alternating beds of sand, clay, marl, and limestone in the Tampa
Limestone and Hawthorn Formation (both of Miocene age) that contain intermediate artesian
aquifers, and make up the upper confining unit for the Floridan aquifer system. As discussed,
this upper confining unit is known as the intermediate confining unit (Florida Geologic Survey,
1986). In southeastern Florida, clay in the Tamiami Formation of Pliocene age is included in the
intermediate confining unit. Overlying these deposits are limestones and sands of the Tamiami
Formation and of undifferentiated Pleistocene deposits that make up the surficial aquifer and
contain unconfined groundwater.

Groundwater in the Floridan aquifer system in southern Florida is generally too saline for most
uses. The lower Floridan aquifer contains groundwater that is similar in composition to
seawater and is chiefly used as a receiving zone for injectedliquid wastes. The upper Floridan
aquifer contains brackish water and is chiefly used as a source of limited industrial and
agricultural supply and for feedwater to desalting plants. Pilot studies indicate that the upper
part of the Floridan aquifer system in southern Florida also can be used for seasonal storage of
surplus freshwater commonly referred to as aquifer storage recovery (ASR) (Merritt and others,
1983). However, the surficial aquifer generally is the major source of potable water in southern
Florida.

In southeastern Florida, the Floridan aquifer system includes (from shallowest to deepest) all or
part of the Suwannee Limestone of Oligocene age, the Ocala Limestone of late Eocene age, the
Avon Park Formation of middle Eocene age, the Oldsmar Formation of early Eocene age, and the
upper part of the Cedar Keys Formation of Paleocene age.

The top of the Floridan aquifer system, as used in this report, is located at approximately 970

- feet in depth which corresponds to the top of the Suwannee Limestone. The base of the Floridan

CDM Camp Dresser & McKee 2-3
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aquifer system {the lowest confining unit) generally coincides with the top of evaporite beds in
the Cedar Keys Formation (Miller, 1986), and it ranges from about 3,500 to 4,100 feet in depth.

The rocks that make up the Floridan aquifer system vary greatly in permeability so that the
system resembles a “layer cake" composed of many alternating zones of low and high
permeability. Crossflow (vertical flow) between permeable zones probably occurs through
sinkholes and fractures. However, the amount of crossflow is probably small compared with the
amount of horizontal flow. The zones of highest permeability generally are at or near
unconformities and are generally parallel to bedding planes.

The temperature of groundwater in the Floridan aquifer system in areas near the southeastern
coast generally decreases with increasing depth. However, anomalies frequently occur, probably
owing to local upwelling through fractures and sinkholes. Groundwater temperatures are
generally coolest along the southeast coast, where the temperature of seawater in the adjacent
Straits of Florida is the lowest. Groundwater salinity is generally highest in coastal parts of
southern Florida and in the lower part of the aquifer system owing to inland circulation of
seawater.

The southern Florida, the Floridan aquifer system can generally be divided largely on the basis
of the geology, hydrochemistry, and hydraulics into three hydrogeologic units, as follows:

1. The upper Floridan aquifer, which contains brackish groundwater. The specific
conductance of the groundwater ranges from about 2,500 to 25,000 micromhos per
centimeter (umhos/cm) at 78°F (25°C) and averages about 5,000 umhos/cm.

2. The middle confining unit, which contains salty groundwater. The specific conductance of
the groundwater ranges from about 35,000 to 37,000 umhos/cm and averages about 36,000
umhos/cm.

3. The lower Floridan aquifer, which contains groundwater that is similar in composition to
seawater. The specific conductance of the groundwater ranges from about 43,000 to 50,000
umhos/cm and averages 49,000 umhos/cm.

Each of these hydrogeologic units is discussed below.

2.1.3.1 Upper Floridan Aquifer

The upper Floridan aquifer in southern Florida chiefly consists of permeable zones in the Tampa,
Suwannee, and Ocala Limestones and in the upper part of the Avon Park Formation. On the
basis of aquifer tests and a regional flow model, the transmissivity is estimated to range from
75,000 to 450,000 gallons per day per foot (gpd/ft} (Bush and Johnston, 1988). The contained
groundwater is brackish. The salinity of the groundwater generally increases with increasing
depth and with distance down gradient and southward from central Florida. Groundwater
temnperatures also generally increase down gradient and southward from the recharge area in
central florida. However, temperatures along the southeastern coast are lowest (about 70.0°F)
owing to heat transfer to the Atlantic Ocean (Straits of Florida) (Sproul, 1977, p. 75) and/or to
heat transfer to cooler saltwater in the lower Floridan aquifer (Kohout, 1965).

CDM Camp Dresser & McKee 2-4
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Water movement is chiefly lateral through highly permeable zones of dissolution at or near the
top of each formation. Groundwater movement in May 1980 was generally southward from the
area of highest head near Polk City in central Florida to the Gulf of Mexico and to the Atlantic
Ocean.

The area of highest freshwater head is herein referred to as the "Polk City high.” Prior to
development (late 1800s or early 1900s), the head in south Florida probably was 5 to 10 feet
higher than at present. As water use increased and wells were drilled in the area north of Lake
Okeechobee, water levels were lowered and a saddle formed in the potentiometric surface
toward the center of the peninsula. Hydraulic gradients in southern Florida were reduced,
resulting in a decrease of natural discharge by submarine springs along the southeastern coast
and the movement of seawater inland to a new position of equilibrium.

The concave shape of the contours of the 1980 potentiometric surface map along the southeastern
coast indicates convergency of flow toward the submerged karst on the Miami Terrace between
Fort Lauderdale and Miami. Groundwater discharge in this area is also suggested by computer
flow modeling as described by Bush and Johnston (1988). The rugged topography of the
submarine terrace was formed by the collapse of solution features (sinkholes} in the underlying
limestone. A seismic reflection profile across the Miami Terrace shows the pinnacles and
troughs assoctated with the submerged karst and the northward-prograding sediments of
Miocene through Pleistocene age unconformably overlying the Suwannee Limestone. Currents
and perhaps upwelling fresh water from submarine springs are probably responsible for the lack
of sediment on the terrace and terrace slope. Malloy and Hurley (1970) reported that rock
samples from dredge hauls on the Miami Terrace by the University of Miami's Institute of
Marine Science (now the Rosenstiel School of Marine and Atmospheric Sciences) indicated that
the ocean floor is composed of fossiliferous phosphatic limestone that contains numerous
foraminifers, chiefly Miogypsina sp., Globigerina sp., miliolids, and rotalids. Rock samples from
equivalent depths in artesian wells at Miami and Fort Lauderdale contain the same fossil
assemblages and are identified as the Suwannee Limestone of Oligocene age.

Sinkholes on the Miami Terrace are both filled and unfilled. Those that are unfilled probably are
active submarine springs. Sinkholes are generally present throughout Florida and are prominent
in central Florida as chains of sinkhole lakes. The sinkholes are chiefly in Tertiary Limestones
along joints or fractures that trend generally northwestward to southeastward. Sinkholes in
southern Florida are virtually obscured because they are filled by deposits that are Miocene or
younger in age. Their presence, however, is often indicated by drilling and by local salinity or
temperature anomalies.

2.1.3.2 Middle Confining Unit

The middle confining unit of the Floridan aquifer system consists chiefly of the lower part of the
Avon Park Formation but locally includes the upper part of the Oldsmar Formation. The unit
has relatively low permeability, and it generally separates the upper Floridan aquifer, containing
brackish groundwater, from the lower Floridan aquifer, containing groundwater that compares
closely to seawater.

CDM Camp Dresser & McKee 2-5

2820.FL1



Section 2
Hydrogeaology

2.1.3.3 Lower Floridan Aquifer

The lower Floridan aquifer consists chiefly of the Oldsmar Formation and, to a lesser degree, the
upper part of the Cedar Keys Formation. Groundwater in the lower Floridan aquifer compares
chemically to modern seawater. In the lower Floridan aquifer are three permeable dolostones of
the Oldsmar Formation that are separated by less permeable limestones. The transmissivity of
the lower dolostone (locally called the Boulder Zone; Miller, 1986, p. B65-B66) ranges from about
23.910° gpd/ft (Meyer, 1984) to 18.4x10” gpd/ft (Singh and others, 1983), whereas that for the
overlying dolostones is probably an order of magnitude less. In southeastern Florida, hydraulic
connection between the lower and intermediate dolostones is inferred from pumping tests and
from the presence of sinkholes and fractures; however, hydraulic connection between the
intermediate and upper dolostones apparently is poor, and locally the upper dolostone may be
more closely related to the middle confining unit than to the lower Floridan aquifer.

A pronounced temperature anomaly is present in the lower Floridan aquifer, with the lowest
measured temperature (50.5°F) in a deep disposal well (G-2334) at Fort Lauderdale.
Temperatures increase generally from the Straits of Florida inland toward the center of the
Floridan Plateau and, as previously mentioned, Kohout (1965} hypothesized circulation of cold
seawater inland from the Straits of Florida through the lower part of the Floridan aquifer system
driven by geothermal heat flow.

Attempts to calculate hydraulic gradients in the lower Floridan aquifer to verify the direction of
groundwater movement have, thus far, been unsuccessful owing to a lack of reliable head data
and to transitory effects of tides (ocean, earth, and atmospheric). However, recent measurements
of head and carbon-14 activity substantiate the Kohout hypothesis.

2.2 Site Hydrogeology

2.2.1 Geologic Setting

The following description of the site hydrogeology at the Acme WWTP location is excerpted
from the report entitled "Construction and Testing of an Injection Well, Acme Improvement
District, Palm Beach County, Florida", by Geraghty & Miller, 1987. Minor editorial changes have
been made to reflect the most recent revisions in stratigraphic nomenclature.

A well defined, areally extensive sequence of carbonate sediments is present at the Acme site
and throughout the region. The confining sequence and injection zone are present at similar
depths in four wells in northern Palm Beach County. These wells are the City of West Palm
Beach Injection Well No. 5, the Pratt & Whitney injection well, the ENCON well in Jupiter, and
the Acme well. The locations of these wells are shown on Figure 1-3. The geologic units found
during the construction of the Acme well satisfied the requirements of Chapter 17-28 FAC. The
injection zone is capable of receiving the design volume of effluent (5.76 million gallons per day
at peak flow) and disposal of the effluent into this zone will not result in contamination of any
underground source of drinking water. A brief description of the various geologic units follows.

From land surface to a depth of 192 feet, the sediments consist of limestone and clay with
varying amounts of unconsolidated shell and sand. The limestone is generally a light to medium
gray, bluish gray, or yellowish brown biomicrite. This material varies from fine- to medium-
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grained and from poorly to well cemented. These sediments are Pleistocene to Miocene in age
and correspond to descriptions of the Anastasia and Tamiami formations in Palm Beach County.

From 192 feet to 850 feet, the sediment is predominantly composed of an olive gray clay with
small and varying amounts of sand and shell. There are some thin layers of limestone and chert
interbedded with the clay. These sediments represent the Hawthorn Group. Below the
Hawthorn and extending to 1,002 feet is interbedded limestone, sandstons, siltstone, marl, and
clay, representing the Tampa Formation. The sediments in the interval from 192 to 1,002 feet are
Miocene to Upper-Eocene in age. The interval from 1,002 to 1,724 feet consists of interbedded
dolomite and limestone with dolomite first cccurring at 1,040 feet. The limestone is a fine- to
medium-grained, very pale orange, and poorly cemented micrite with sparse biomicrite. The
dolomite is mainly yellowish brown, cryptocrystalline to microcrystalline, and generally hard.
With depth, the dolomite becomes yellowish brown to black and more predominant. There are
numerous vugs and much drusy crystallization. This section is of Upper- to Middle-Eocene age
and is similar to descriptions of the Avon Park Formation and Lake City Limestone. Without
detailed microfossil identification, it is difficult to delineate the boundary between the base of the
Avon Park Formation and the top of the conformable Lake City Limestone.

From 1,724 to 2,352 feet, another interval of interbedded limestone and dolomite occurs. This
interval corresponds to descriptions of the Lake City Limestone of early Middle-Eocene age.
There is much interbedding of limestone and dolomite in the upper and lower portions of this
interval, with limestone predominant between 2,090 and 2,230 feet. The limestone is generally
light-colored; it is moderately well cemented near the top but becomes softer with depth. The
dolomite is generally dark yellowish brown and hard with some fractures and drusy
crystallization. Two cores were taken in the limestone beds near the bottom of this interval. The
cores exhibited porosities of 24.2 and 29.4 percent.

Limestone and dolomite corresponding to descriptions of the Oldsmar Limestone of Lower-
Eocene age occur below 2,352 feet. The limestone is light in color, fine-grained, and generally
soft, with core-sample porosities of 27.8 to 36.3 percent. The dolomite is generally yellowish
brown and olive gray to black, very hard, with much drusy crystallization and many sharply
fractured fragments. Core samples taken in dolomite at 2,629 and 2,703 feet have porosities of
6.2 and 10.3 percent, respectively. Below 2,959 feet, the formation is exclusively dolomite to the
total depth of 3,502 feet.

The injection zone extends from approximately 2,800 feet to 3,400 feet in the lower part of the
Oldsmar Limestone. Results from the television survey indicate that the dolomite in this zone
exhibits extensive dissolution cavities and fracturing. Open-spaced crystal growth is common in
the vugs within the dolomite retrieved from the well cuttings. The majority of the injected fluid
will be accepted into the cavities between 2,800 and 3,200 feet.

The base of the Oldsmar Limestone was not encountered during drilling of the Acme well. The
base is believed to be marked by a gypsiferous limestone lying at the top of the Paleocene-age
Cedar Keys Limestone Formation. This strata was not encountered before reaching the total
depth of 3,502 feet.
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2.2.2 Hydrogeologic Setting

The upper 192 feet of sediments beneath the site are Pleistocene-, Pliocene-, and Upper-Miocene-
age sand, silt, limestone, and shell. These sediments contain the surficial aquifer system, which
is used as a source of drinking water through the County.

Underlying the surficial aquifer system are approximately 650 feet of Miocene-age clay and marl
which form 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
Group. Water quality in the Floridan aquifer is poor in comparison to the surficial aquifer.
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 and
because of the availability of better-quality water at shallower depths in the overlying surficial
aquifer. The Floridan aquifer exists under artesian conditions with a potentiometric level above
land surface. The dense Miocene clays of the overlying Hawthorn Group provn:le good
confinement for this aquifer.

A thick confining sequence consisting of dense limestone with interbedded layers of dolomite is
present between 2,080 feet and 2,920 feet below pad level in the Acme well. This confining
sequence overlies a section of highly permeable dolomite of the lower Oldsmar Formation
referred to as the "Boulder Zone". This zone contains highly mineralized water and is used
throughout south Florida for the disposal of treated domestic waste effluent.

2.2.3 Confining Sequence

Geraghty & Miller obtained information on the nature of the confining sequence during various
phases of their drilling and testing program. During pilot-hole drilling, drill cuttings were
collected and examined by the on-site geologist, and seven cores were taken in the interval
between 2,232 and 2,714 feet. A portion of each core was selected and sent to a laboratory to be
analyzed for a number of parameters, including porosity and vertical hydraulic conductivity.

After the completion of pilot hole drilling to a depth of 3,502 feet, straddle-packer tests were
conducted in the borehole. Five tests were run in the interval between 1,780 feet and 2,558 feet.
Values of hydraulic conductivity were obtained from these tests. The data from the packer tests
were analyzed using a method derived by the U.S. Bureau of Land Reclamation.

2.2.4 Injection Zone

The anticipated presence of a suitable injection zone in the Wellington area was based on data
from other wells in south Florida. A number of other injection wells and exploratory wells have
been drilled in Palm Beach County and surrounding counties and it was believed that the thick,
cavernous dolomites of the lower Oldsmar Formation existed throughout the area and, in
particular, at Wellington. This was confirmed during the drilling of the pilot hole of the Acme
well.

The first indications of the presence of an injection zone (Boulder Zone) were found at

approximately 2,800 feet below pad level, or about 450 feet below the top of the Oldsmar.
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During drilling of the pilot hole, plugging problems and erratic weights on bit and penetration
rates were experienced at this depth. These problems were attributed to an excessively hard,
fractured formation. The drill cuttings were composed mainly of hard, cryptocrystalline to finely
crystalline dolomite with evidence of dissolution features and fine, mineral-filled fractures.

Large cavities could be seen on the final caliper log and on the television survey at several places
between 2,800 and 3,200 feet.

The injection zone and the occurrence of dolomite are shown clearly on the borehole-
compensated sonic log presented in Appendix D (of Geraghty & Miller’s well completion report).
On the borehole-compensated sonic log, the faster transit velocities and cycle skipping between
2,900 feet and 3,400 feet confirm the presence of fractured dolomite containing large cavities.
The presence of large cavities and fractures also can be seen on the television survey.

2.2.5 Mechanical integrity Testing

The existing operating permit for the injection well (UO-50-142048) was renewed in May 1991,
based on the results of the mechanical integrity testing (MIT) and review of monitoring data.
The MIT will be performed prior to renewal of the current operating permit, which expires in
November 1995.
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3.1 Well Design

The design of the dual zone monitor well is based on the existing annular monitor tubes SMW-1
and DMW-1. The purpose of the dual zone monitor well is to continue monitoring the same
zones presently served by SMW-1 and DMW-1. The upper monitor zone will obtain water from
a transmissive zone located within and near the base of the underground source of drinking
water (USDW) so termed because the total dissolved solids {TDS) content is less than 10,000
mg/L The lower monitor zone will obtain water from the first transmissive zone above the
intermediate confining beds and the injection zone. The upper zone will monitor between 1,420
and 1,470 feet and the lower zone will monitor between 1,950 and 2,000 feet. Records obtained
from the drilling and testing at IW-1 indicate that the base of the USDW is located at
approximately 1,650 to 1,700 feet below pad level (bpl). The location of the dual zone monitor
well is illustrated in Figure 3-1.

3.2 Dual Zone Monitor Well Construction Sequence

The monitor well construction shall proceed in the following manner:
Construction from 0 to 1,420 feet bpl:

m  Construct curbed concrete reinforced drilling pad. The drilling pad will encompass the
dual-zone monitor well and the existing injection well (IW-1).

®  Construct four shallow monitor wells to approximately 20 feet bpl on the perimeter of the
drilling pad.

m  Collect background water quality samples from the shallow monitor wells, analyze for pH,
specific conductance, and chloride and submit results to FDEP prior to initiation of drilling
activities. Sample the shallow monitor wells weekly for chloride and specific conductance
values and submit results to FDEP during construction.

® Install optional pit casing of sufficient diameter to accommodate a 28-inch bit and cement
to surface.

s Drill the nominal 28-inch diameter borehole to approximately 120 feet bpl for the 20-inch
O.D. surface casing. Install and cement the 20-inch O.D. surface casing from 120 feet bls to
surface.

= Collect formation samples every 10 feet, or at each formation change during well
construction.

&  Perform inclination surveys every 60 feet. Continue throughout well construction.
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Drill nominal 12-inch diameter pilot hole to approximately 1,420 feet bpl. Perform
geophysical logging. Perform packer test if deemed necessary.

Determine the exact setting depth of the 12-3/4-inch O.D. intermediate casing.

“Obtain FDEP approval of casing setting depth.

Ream nominal 19-inch diameter borehole to approximately 1,420 feet bpl.

Install 12-3/4-inch O.D. intermediate casing to approximately 1,420 feet bpl and cement to
surface.

Perform temperature log, cement bond log, and pressure test of 12-3/4-inch O.D. casing.

Construction from 1,420 feet to 1,950 feet bpl:

Drill a nominal 12-inch diameter bore hole to approximately 1,950 feet bpl.
Collect formation samples at 10-foot intervals.

Perform inclination surveys every 60 feet.

Perform geophysical logging. Perform packer test if deemed necessary.
Determine the exact setting depth of the 6-5/8-inch O.D. final casing.

Obtain FDEP approval of casing depth.

Install the nominal 6-5/8-inch O.D. final casing to approximately 1,950 feet bpl.
Cement the 6-5/8-inch O.D. final casing from 1,950 feet bpl to 1,470 feet bpl.

Perform temperature log, cement bond log, and pressure test 6-5/8-inch O.D. casing.

Construction from 1,950 feet bpl to 2,000 feet bpl (open hole drilling):

Drill a nominal 5-inch diameter borehole from 1,950 feet to 2,000 feet bpl.
Take formation samples every 10 feet.
Perform geophysical logs.

Perform gyroscopic survey at 60-foot minimum intervals from land surface to completion
depth (approximately 2,000 feet bls).

Begin development of upper and lower zones until water quality is representative of
background.

CDM Camp Dresser & McKee 3-3

2820.FL1



Section 3
Duat Zone Monitor Wall Design

®  Collect background water quality samples from both zones and analyze for Primary and
Second Drinking Water Standards and Priority Pollutants.

3.3 Materials

All materials specified for the Injection Well No. 1 dual zone monitor well shall be in compliance
with Chapter 17-28 FAC,

3.3.1 Casings

Three strings of casing are proposed for use in the construction of the monitor well with outside
diameters (O.D.) of 20, 12 3/4, and 6 5/8 inches. All casings shall conform to API-5L Grade B
standards for steel and shall have perfect roundness and uniform wall thickness. Casing ends
shall be mill beveled for butt welding. These casings are designed for the life expectancy of the
deep injection disposal well system.

The 20-inch O.D. surface casing shall be spiral- or single-seam submerged arc welded black steel
with a 0.375-inch wall thickness. The 12 3/4-inch O.D. intermediate casing shall be spiral- or
single-seam submerged are welded black steel with a 0.375 inch wall thickness. The 6 5/8-inch
O.D. final casing shall be seamless black steel with a 0.500-inch wall thickness. The proposed
casing seats for the 20-inch, 12-3/4-inch, and 6-5/8-inch casings are 120 feet bpl, 1,420 feet bp],
and 1,950 feet bpl. Final casing depths are contingent upon site-specific lithology and the results
of geophysical logging and testing, and are subject to TAC approval.

The casings will be centralized with casing centralizers, consisting of a set of three bow-type steel
lathes welded to the casing in a horizontal plane 120° apart. The centralizers will be aligned
vertically to permit passage of tremie pipe. The centralizers shall be of similar steel as the casing
and placed at the following intervals:

One (1) centralizer 20 feet above the bottom of the casing.

Three (3) centralizers at 40 feet intervals above the bottom centralizer.

Centralizers will be placed every 200 feet thereafter to 20 feet below ground surface.
One (1) centralizer 20 feet below ground surface.

B N

3.3.2 Epoxy

Epoxy phenolic resin shall be applied on the entire inside of the 12 3/4-inch and 6 5/8-inch O.D.
casings and shall also be applied on the outside of the 6 5/8-inch O.D. casing from the 0 - 1,520
feet bpl interval. The epoxy phenolic resin shall be Matcole Epoxy-Phenolic System 1-850, as
manufactured by International Paint, or equal. The epoxy coating shall be a minimum of 6 mils
thick.

3.3.3 Cement

All cement used during casing cementing operations shall be American Society for Testing and
Materials (ASTM) Type Il sulfate resistant. Bentonite Gel shall be the only cement additive used
during cementing of the casings. A maximum of 8 percent bentonite shall be allowed except
during the cementing of the 100-foot interval above each casing seat where only neat cement
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shall be used. Initial stages of cement shall be pressure grouted using the Haliburton method
and subsequent stages shall be installed by tremie.

3.4 Drilling Pad and Shallow Monitor Wells

3.4.1 Dirilling Pad

A reinforced concrete drilling pad shall be constructed for use during the drilling of the dual
zone monitor well. The concrete pad will encompass the existing injection well (IW-1) and the
dual zone monitor well. The concrete pad shall be constructed primarily for the folowing
reasons: (1) to provide a stable, firm structural support for equipment and materials; (2) to
serve as a reservoir for holding drilling fluids, cuttings, and contaminants until the materials
could be transported to a proper disposal site; (3} to provide a protective barrier between the
fresh water of the surficial aquifer and the saline waters, oils, lubricants, and drilling muds
present during drilling operations; and (4) to provide containment of any spills on the pad
during additional work on the well over the lifetime of well operation. The drilling pad will be
enclosed with water tight reinforced concrete block walls which shail form full fluid containment
on the pad during drilling operations and for the lifetime of the well. The proposed dimensions
of the drilling pad are 40 feet by 110 feet, which is considered to be adequate to accomunodate
drill rigs for the injection well, monitor well, and drilling fluid circulation system including
settling tanks, pumps, motors, and drilling fluid tanks. The pad shall remain in place after well
completion. The pad shall be sloped toward a sump to provide adequate passive stormwater
drainage off the pad. Stormwater will be pumped from the sump and the pad to the wet well
with a sump pump. No fluid will be allowed to pond in the vicinity of the injection casing,
following completion of construction activities.

3.4.2 Shallow Monitor Wells

Four shallow polyvinylchloride (PVC) monitor wells shall be installed at the four corners of the
concrete drilling pad for the purpose of obtaining samples from the surficial aquifer for selected
water quality analysis. A background water quality sample shall be collected and analyzed fromn
the four monitor wells. The analytical results shall be submitted to FDEP prior to the initiation
of drilling, The wells shall be sampled for chloride, conductivity and total dissolved solids (TDS)
on a weekly basis. The 2-inch diameter monitor wells shall have a total depth of 20 feet and
shall be finished with 10 feet of 10-slot PVC screen with appropriate gravel pack. Completion
depths of the monitor well are contingent upon depth to groundwater at the Acine WWTF site.

3.5 Dual Zone Monitor Well Construction and Testing

A design drawing of the monitor well is presented on Figure 3-2. The drilling method shall be
conventional hydraulic mud rotary (closed circulation). Bentonite drilling mud shall be the
primary drilling fluid. A blow out prevention system shall be utilized during drilling operations
below the top of the Floridan aquifer.

3.5.1 Borehole Inclination and Gyroscopic Surveys

Inclination and gyroscopic surveys shall be performed during construction of the dual zone
monitor well. These surveys will assist in preventing problems in running and setting the
casing.

CDM Camp Dresser & McKee 3-5

2820.FLY



2/7/94

ALN

2820-001\GOO00006

DEEP MONITOR ZONE
ACCESS

SURFACE

TEMPORARY CASING
{CONTRACTORS OPTION)

NOMINAL 28~ HGLE

120° SURFACE CASING
(20~ 0.0, 0.375" WALL)

CEMENT

NOMINAL 20" HOLE

1420" INTERMEDIATE CASING
(2 3747 0.D., 0.375" WAL

EPOXY COATED ON INSIDE
FROM 0'-1980° AND ON
QUTSIDE FROM 0°-1520°

EFOXY COATED ON INSIDE
FROM D°-1420"

UPPER MONITOR ZONE

1950° FINAL CASING

(6 9/8" 0.0., 0.500" WALL,

SEAMLESS)
NOMINAL 12~ HOLE

CEMENT

LOWER MONITOR ZONE /

/

\

UFPER MONITOR ZONE

ACCESS

\

L}

\

\

1950°-2000° (5~ OPEN HOLE)

ACME IMPROVEMENT DISTRICT
PALM BEACH COUNTY, FLORIDA

CDM DUAL ZONE MONITOR WELL DESIGN

eavironmentol engineers, scientists,
plonners, & monagement consultants

FIGURE 3-2




Section 3
Dual Zene Monitor Well Design

Inclination is defined as the degree of declination or the deviation from true vertical. Inclination
surveys shall be conducted at the dual zone monitor well at a minimum interval of 60 feet. The
maximum allowable inclination is one degree (1°) and the maximum allowable inclination
between any two successive surveys shall be 30 minutes (30) or one-half of a degree (0.5°).

A gyroscopic survey shall be run upon completion of the dual zone monitor well at a minimum
interval of 60 feet. The survey shall be conducted and recorded from pad level to full depth of
the well at that time. The gyroscopic survey provides drift angle and direction, true vertical
depth, rectangular coordinates, and dog leg severity information for any predetermined depth
interval.

3.5.2 Geophysical Logging

Geophysical logs will be performed at various stages of well construction. The geophysical
logging program will consist of the following:

®  28-inch Borehole, 0 to 120 feet bpl.
- Caliper
- Natural Gairuna
- Single Point Electric and spontaneous potential

a Pilot Hole, 120 to 1,420 feet bpl.
- Caliper
- Natural Gamma
- Standard Electric (long and short normal, spontaneous potential)
- Dual Induction Laterolog/Spherically Focussed Log (DIL/5FL}
- Borehole Compensated Sonic/Variable Density Log (BHL/VDL}
- Fluid Resistivity
- Temperature

®  Reamed Hole, 120 to 1,420 feet bpl.
- Caliper
- Natural Garmmuna

m (Cased Hole, 0 - 1,420 feet bls
- Caliper
- Natural Gamma
- Temperature (not more than 24 hours after cementing 12-3/4-inch casing)
- Cement Bond Log (not less than 24 hours after cementing the 12-3/4-inch casing)

®  Borehole, 1,420 to 1,950 feet bpl.
- Caliper
- Natural Gamma
- Standard Electric
- DIL/SFL
- BHL/VDL
- Fluid Resistivity
- Temperature
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m Cased Hole, 0 to 1,950 feet bpl.
- Caliper
- Natural Gamma
- Temperature (not more than 24 hours after cementing 6-5/8-inch O.D. casing)
- Cement Bond Log (not less than 24 hours after cementing 6-5/8-inch O.D. casing)

m  Open Hole, 1,950 to 2,000 feet bpl.
- Caliper
- Natural Gamma
- Standard Electric
- DIL/SFL
- BHL/VDL
- Fluid Resistivity
- Temperature
- Gyroscopic Survey (0-2,000 feet bls)

The information obtained from the geophysical logging and lithologic logs will provide the basis
for the final well casing setting depths, which is only possible after well construction has begun.

3.5.3 Pressure Testing

Pressure tests of approximately 150 psi shall be conducted on the 12-3/4-inch and 6-5/8-inch
casings during well construction. The duration of the pressure tests will be one hour. These
tests are to verify the integrity of the well casings and welds.

3.5.4 Background Water Quality

Following completion of the dual zone monitor well, appropriate amounts of water shall be
purged from both the upper and the lower monitor zones in order to develop the monitor zones
and to restore them to background conditions. When background conditions are restored, water
quality samples will be collected and analyzed for Primary and Secondary Drinking Water
Standards and Priority Pollutants from both monitor zones to determine background water
quality. The parameters that comprise the Primary and Secondary Drinking Water Standards
and the Priority Pollutants are included in Appendix D for reference. This parameter list is also
referred to as the "free from" list or minimum criteria.

3.5.5 QOperational Testing

The operational testing will consist of weekly sampling and analysis of the following parameters
for a period of approximately 120 days. Operational testing will be initiated after the
construction of the dual zone monitor well is completed and the background water quality
samples have been collected and analyzed.

®m  Maximum and minimum pressure/water levels
m TKN as N (mg/1)

®  Ammonia as N (mg/1)
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®  Fecal Coliform (# colonies/100 ml)

m  Total Dissolved Solids (mg/1)

m  Total Phosphorus (img/I)

m  Specific Conductance (umho/cm @ 25° C)

®m  Sulfate (mg/1)

a  Chloride (mg/1)

@ pH (Standard Units)

m  Temperature (°F) - must be recorded immediately as sampling

When the background water quality sampling and the operational testing are completed,
monthly sampling and analysis of the monitor zones will resume. The water quality data for the
injection well system will be reported monthly to the FDEP on form 17.1205(7} in accordance
with Chapter 17-28 FAC. The analyses of the samples from the monitor zones must be reported
to the UIC section of the local and the Tallahassee FDEP's office on a monthly basis. Continuous
recording of the pressure in the upper and lower monitor zones (in feet of water referenced to
NGVD) will also be conducted. The monthly report will include the daily and monthly average,
total, minimum, and maximum pressure values for both monitor zones.

3.6 Sample Piping for the Dual Zone Monitor Well

In order to obtain samples from the shallow and deep monitor zones, sample piping consisting
of 2-inch diameter PVC will be installed for each monitor zone. Access to the shallow monitor
zone is through the annular space between the 6-5/8-inch and 12-3/4-inch casings. Access to the
deep monitor zone is through the 6-inch casing (Figure 3-2). The sample piping will ultimately
discharge to the wet well which is located within the effluent pump station approximately 50
feet southwest of the proposed dual zone monitor well location. A ball valve will be installed in
each sample line to control flow. A sample port will be installed in each sample line prior to
discharge into the wet well. This sample port will be located within the effluent pump station in
order to prevent a release of brackish water to the surficial aquifer.

3.7 Plugging and Abandonment of Existing Annular Monitor Tubes

The abandonment of the shallow and deep monitor tubes (SMW-1 and DMW-1) would be
performed after construction and testing of the new dual zone monitor well is complete. Each
tube will be abandoned by pumping neat cement via tremie from the bottom of the tube to
surface after the appropriate permit is issued. The volume of neat cement required for the
abandonment of the two monitor tubes is estimated to be 75 cubic feet. Plugging and
abandonment procedures will be performed in accordance with Chapter 17-28.270 FAC. FDEP
will be notified prior to the initiation of the abandonment procedures. The abandonment of
these monitor tubes is included in the construction contract for the dual zone monitor well.
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The plugging and abandonment plan for the dual zone monitor well, as required by Chapter 17-
28.270 FAC, is submitted in Appendix E of this document.
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FDEP CLASS I WELL ABANDONMENT PERMIT APPLICATION



TWiN TOWERS OFFICE BUII..DING
1600 BLAIR STONE RCAD
TALLAHASSEE, FLORIDA 32301

PART 1.

A-

C.

E.

PART 11,

A.

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

808 GRAHAM
. GOVERNOA

VICTORIA J. TSCHINKEL
SECRETARY

APPLICATIOR TO CUHETRUCT/UPERATE/ABAHDUN
CLASS I, I1I, OR ¥ INJECTION WELL SYSTENMS

Diractione.

All applicable items must be completed in full in order Lo avoid delay in
processing this application. VWhere attached sheoots or other technical docu-
montation are utilized in lisu of the blank space provided, indicate appropri-
ata crosa-reference 1n the space and provide copies to the department In
accordance with (C) belaw. ¥hers certaln items do not appear appllicable tao
the project, indicate N/A in the appropriate aspsces. Whan this form Is ysed
in conjunction with DER Form 17-1.205(1), duplicative information requests
need to be completed only once.

All information ls ta be typed or printed In ink.

Four (4) ceopies of this epplication and four (4) copies of aupporting infor-
mation such as plans, rsports, drawings and sther documants shall be subamitted
ta the appropriate District/Subdistrict office, An engineering report is alse
required to be aubmitted to suppart thisz application pursuant to the applica-
ble nsectians of Florida Administrative Code Rule 17-28. The attached liasta+
ahall be used to determine completeness of supporting data submitted ar pre-
vioualy recelved. A check for the application fee in aesccordance wikth Florids
Adminiatrative Code Rule 17-4.05 made payabls to the Depacrtment shall accoa-
pany the applicatian.

For projects fnvolving construetion, this application is to be accompanied by
four (4) sets of engineering drawings, specifications and design data as pre-
pared by a Profeasional Enginesr registered in Florida, where required by
Chapter 471, Flarida Statutes,

Attach 8 1/2" x }Ll" USGS site locatfon asp indicating township, range and
section and latitude/laongitude far the profect.

Ganeral Infaoarmation Public
Applicant: Name Oliver M. Mitchell Tit1e Horks Administrator

Addcess 14000 Greenbriar Boulevard

czt} Wellington, Florida __zip_ 33414
Telephane Number  (407) 793-4659
Project Statuas [ ] New (X £xisting

[ Hodification (specify)Replacement of shallow and deep annular monitor
tubes with a dual zone monitor well.

#"tngineering and Hydrogeulogic Data Required for Support of Applicaktion to Coanst-uct,
Dperste and Abandon Class I, III, or ¥V Injection Wella"

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



L. MYell Type _
( ) Exploratory Well ' (X) Test/Injectian Wei1 (monitor)
DP. Type of Permit Application:
( ) Class I Exploratory Well Construction and Teating Perait
( XXClass I Teat/Injection Well Conatruction and Testing Permit
{ } Class ! ¥Well Operating Pnrnitl .
{ ) Clasa I ¥Wall Plugging and Abandonaent Permit
{ ) Class III ¥ell Cunst:uct;on/ﬂperltlan/PIugginq and Abandonment Permit
( ) Clesa V well Constructicn Permit
( ) Class V ¥Well uperitlnq ﬁernit
{ ) Class ¥V Well Plugging and Abandanment Permit
E. Facility Identification: |

Name; Acme Improvement District

Facility Location: Streets: 11860 Pierson Road

citysUnincorporated Palm Beach County Couatys Falm Beach
SIC Code: N/A
F. Propoesed f.cility'locatod on Indian Lands: Yes " No X

G. HWall Identification:

Wall Ha.M”'l aof 1 Walla
: (total #) '

Purpose (Proposad Use): Monitor Well

Well Lacation: Latitudes 26° 38' 00" N Longitude 80° 13' 30" W

(attach separate sheet, if necessary, for multiple wells.)

-—

Subpart B. Genaral Projecticn beacriptinns

{1) Deacribe the natures, extent snd achedule of the injection well project, Refa
to existing and/or future pollution control facilities, expected improvemani
in performence of the facilitles and atate wheather the project will result ir
full compliance with the requirements of Chapter 403, Florida Statutes, anc
all rulss and regulations of the Department. Attach additional sheet(s) i:
necesaary qar croas-reafersnce the angineeting report.

The dual zone monitor well will be constructed to replace the shallow and de

annular monitor tubes in IN-1. The deep monitor tube is no longer functiona

The shallow monitor tube is functional at this time.

DER FORM 17.1.209(9}
Effective November 30, 1982 Pags 2 of 10



PART II1 Statament by Appliczat snd Englneer

FLORIDA REGISTRATION nuMper 38016 Data: Phone No.

A. Applicant

1, the owner/autharized repressntative® of Acme Improvement District
coertify under penalty of law that I have personally examined and aam flnlllar
with the information submitted in this docuaent snd all attachments and that,
based on ay inquiry of those individusla lmmediately responaibla for cbtain-
ing the information, I belisve that the informatlion is true, accurate, and
complete. [ am awars that there are significant penalties for subaitting
false information, including the pasaibility of fine and imprisonment. I un-
derstand that this certification alsa applies to all subsequent reports sub-
mitted pursuant to this permit. Vhers caonstruction is involved, I agree to
retain the design engineser, ar other professicnal engineer registersd ln
Florida, to provide inapection of caonatruction in accordance with Florida
Adainistrative Code Rule 17-28.34(1)(e).

(M ot st w5 o

Signed - Duta ~
Oliver M. Mitchell, Public Works Administrator {407) 793-4659
Name and Title (Pleass Type) Telephone Humber

=Attach a Lottar af Autharization.

8. Professlanal Engineer. Registered in Flarida

This is to certify that the enginssring festures of this monitor well have
beean deaigned/examined by ms and found to be in conformity with modern engi-
nesring principlas applicable to the monitoring of pollutants characterized in
the perait application. There is ressonable assurance, In my professional
judgemant, that the well, when praperly maintained and operated, will
monitor the affluent in compliance with all appliceble statutea of the State
of Floride and the ruless and regulaticns of the Department. It is also
agreed that the undersigned will furnish the applicant a ast of instruections
for proper eaintenance and operation of the well.

Signed: Z/( /HAZ;,ZZ

Bruce R. Snyder, P.E.

4?7 Name (Please Type)
“pectt / /?7 Camp Dresser & McKee Inc.
L0 /151 c N (Plraa
{P;aaas Affix Seal) 1500 N.ﬁ?pfgfh §€Feet, §g1tey356
' 3

Mailing Addreaa (Please Type)

(305) 776-1731

DER FORM 17-1.209{9)
Effective Novembsr 30, 1982 fage 3 of 10



ENGINEERING AND HYDROLOGIC DATA
REGUIRED FOR SUPPORY OF APPLICATION
. TO0. CONSTRUCT, GPERATE, AND ABANDON
CLASS I, III, OR ¥V INJECTION WELL SYSTEMS

Ths follawing information shall be provided for each type of permit spplicsticrn.

{A) CLASS I EXPLORATORY WELL CONSTRUCTION- AND TESTING PERMIT

(8)

(1)

(2)

(3)
(3)

(5)

Conceptual plan of the injection project., Include number of injection wells
propased 1qjection zane, nature and volume of injection Fluid, and praposs
monitaring program,

Praliminary Arsa of Review Study. Include the propceed radius of the area o
review with justiflcation faor that radius. Provide a map showing the loca
tion of the proposed injection well or well field srea for which a permit |
saught snd the applicable area of reviaw. Within the ares of review, the me
aust show the numbasr or name, and location of all producing wells, injectic
wells, abandaned wells, dry holes, surfacebodies of water, springs, publi
water systems, mines (aurface and subsurfacs), quarriea, water wella ar
other pertinent surface features including residences and roads. The m:
ahould also show faults, if known aor suspected, Only information of publi
recaord end pertinent information known to the applicant is taquired to be ir
cluded an this map.

Propased other uses of the exploratory well.
Drilling and testing plan far the exploratary well. The drilling plan mu
specify the praposed drilling prograa, sampling, coring, and testing proet

dures.

Abandonment Plan.

CLASS 1 _TEST/INJECTION: WELL CONSTRUCTION AND TESTING PERMIT
SEE INJECTION WELL PERMIT APPLICATION

{1}

(2)

(3)

A map shawing the locaticn af the proposed injection wells or well fleld arm
for which s pecmit ls scught and the applicsble area af review, Within &I
ares af review, the map muat show the aumber or name, and location of a.
producing wells, injection walls, sbandoned wells, dry holes, asurface bodi
of waker, springs, publie water syatems, minas ({surface and subaurface
quarries, watar wella and ather partineant surface featurea lncluding rea
dences and roads., The map should slso show faults, if known or suspacte:
Only information of public record and pectinent information known to t
applicant is required to be includad an this map.

A tabulation of data on all wells within the area af teview which penetra
into the propased injecticn zone, confinlng zxone, ot proposed monitord
zone., Such data shall include a description of each well's type, consktru
tion, data drilled, .locatiaen, depth, record ¢f plugging.and/or completio
and sny additional information the Department may require.

Maps and cross assctiona indicating the gensral vertical and lateral limi
within the area of roviaw of all underground sources of drinking water, the
positiaon relative to the injecticn formation and the dirsctian of waker moav
mant, where known, in esach underground sourcs of drinking water whleh may
affected by the praoposed injectian,

DER FORM 17-1.209(9)
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{8}
(5)

(s

(7
{8}

{9)
{10)

ill)

{12)

{13

(1a)

{15)

Haps and cross sectiona detailing the hydrology and geclogiec structurss of
the local area. '

Gensralized maps snd cross soctlons illustrating the regional gealogic set-
ting. .

Proposed operating data. A

a., Average and maximum dally rats and volume of the fluid to be injected;

b. Average and aaxiaum fnjection pressure; and,

£ Source and an anlysis of the chemical, physical, radieclogical and blolag-
icel charascteriatics of Injection fluids,

Proposed formation testing program to obtain an analysis of the chemical,
physical and radiolegical charscteristica of and othar information on the
injection zone.

Proposed stimulation program.
Propoaed injection procedure.

Enginesring drawings af the surface and subsurface constructlion details of
the ayatem.

Contingency plans to cope with all shut-ins or well fallures, so es to pro-
tect the quality of the waters of the State as dafined in Florida Administra-
tive Cade Rule 17-3, including alternate or emergency discharge provisions.

Plana (including maps) and péopoaed manitoring data to be reported for meeta-
ing the maenitoring requirements in Florida Adminiatrative Code Ruls 17-28, 25,

For walls within the area aof raview which penstrate the injection zons but
are not properly completed or plugged, the corrective action proposed to be
taken under Florida Administrative Code Rule 17-28.13(5).

Construction proceduress including a cementing and casing progrem, logging
pracedures, deviagtion checks, proposed methods for lasolating drilling Fluids
from surficlial aquifers, proposed blawoul protection (if nacsasary), and a
drilling, teating and coring program,

A certification that the applicant has ensyred, through a performance bond or
other appropriate means, the resgurces necssasary to close, plug or sbandon
the well as required by Flarida Administrative Code Rule 17-28.27(9).

{C) <C€LASS I INJECTION WELL OPERATING PERMIT

(1)

A report zhall be submitted with each applicaktion for a Class I well opara-
tion permit, which shall include, but not be limited ta, the follawing infor-
matliony

8. Rasulta of the information obtained under the construction permit de-
serlbed in (8)-CLASS [ TEST/INJECTION WELL CONSTRUCTION AND TESTING PER-
MIT, inecluding:

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

2. A satisfactory demonatration of mechanical integrity for all new wella
purauant to Florida Administrative Code Rule 17=28.13(6)(b)};

DER Form 17-.1.209(9)
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3. The sctusl aperating data, including injecticn pressures versus pumpin
rates whero feasible, ar the anticipated maximum presaure and flow rat
at which the permittee will ocperate, if approved by the Department;

4, The actual injsction procadure;

$. The compatibility of injectsd waste with fluilds in the injectlien zon
and ainerals in btoth the injection zone and the confining zone; and,

6. The status of corrective- actlion an defective wells in the area o
revisw.

b. Recard drawings, based upon inapections dy the snginesr or persana unde
his dirset supervision, with all deviations noted;

c¢. Cettification of complatlion subaitted by the engineer of record;

d. If requasted by the Department, operatlon manval fncluding emergsncy prc
cadutes;

». Proposed manitoring progrem and data to be submitted;

f. Proof that the axistesnce of Lhe wall has been recorded on the surveyor'
plan at the county caurthouse.

g; Propased plugging and sbandonament plan pursuasat to Florida Adminiatratis
Code Rules 17-28.27(2).

(D) CLASS I WELL PLUGGING AND ABANDONMENT PERMIT

{1)
{2)

(3

The reasons Ffar abandonmant.

A propoaed plan for plugging and abaadonment describing the preferread and a.
ternats methods, and justification for uas.

a. The type and number of plugs ta be used;
b. Tha placement of each plug including tha elevation af the Eop and bottom

c. The type and grade and quantity of cement ar any other approved pluggl:
material to be used;

d. The sethod for placement of the plugs.

The procedurs tao be uysed tc meet the requirenents of Rule 17-28.27.

{E) CLASS III ¥ELL CONSTRUCTION/OPERATION/PLUGGING AND ABANDONMENT PERMIT

Conatruction Phaere

(1)

A map showing the location of the propossd injectien walls or wall field ar
for which a permit is aought and the spplicable area of reviaw. Within ¢t
aresa of revisw, the map must show the numbar ar name, and location of a
produeing wells, injection walls, abandonsd wells, dey holss, surface bodi
of water, springs, publie water systema, nines {surface and aubsurface
quarriss, water wells and othsr pertinent surfacs featuyres including res
dences and roads. The map should slso show favlts, Ef known or suspecte
Only information of public tecord and pertinent Information knawn to t
applicant is required to be included on this map.

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



2y

{3

{4)

{5}

(&)

{72

{3}

(%)
(10)

(11)

[12)

{13)

{13)

(13)

A tabulation of data on all wella within the srea of review which penetrute
into the propased injection zone, confining zens, or proposed monitering
zona. Such data shall include a description af each well's type, construc-
tion, date drilled, location, depth, record of plugging and/or ccnpzeticn,
and any additional information the Department msy required,

Maps and crows sections Iindicating the general vertical and lateral limits
within the asrea of review of all underground sources of drinking water, their
position relative to the injectlon formation snd the direction of water move.
aent, whare knawn, in each underground source of drinking water which may he
affected by the praposed 1njactiun.

Maps and cross asections detailling the hydrology and geologic structures of
the local srea.

Generalized maps and cross sectiona {llustreting the regional geolagic set-
ting.

Proposed aperating data:s
a. Averaga and aaximum daily rate and volume of the fluid to be injected;
bh. Average snd maximum Injection prssaure; and,

c. Sourcs and an analysais of the chemical, physical, rediolegical and biaolog-
ical characteristics aof injection flulds, including any additives.

Proposed formatlon testing program to obtain an analysis of the chamical,
phyatcal and redlolagical characteristics of and other informatlion on the in-
jection Zzone.

Proposaed stimulatlion program,
Proposed injection procedure.,

Engineering drawinga of the surface and subsurface construction detalls of
the asystem,

Contingency plans to cope with all shut-ins or well failurea or cataatrophic
collapse, sa as to protect the quality of the waters of the astate as defined
in Florida Adminiatretive Code Rule 17-3, including altarnate or emsrgency
discharge provisiana.

Plans {(including maps)} and proposed monitaring data to be reportad for sest-
ing the monitaring requirements in Floride Administrative Coda Rule 17-28.25.

For wella within the area of review which penetrate the injection zone but
are nat properly completed or plugged, the correctivs action propesed ta be
taken under Florida Administrative Code Ruls 17-28.13(5},

Lonatryctien proeaddras ineluding a cementing and casing .progran, logging
procedures, deviation checks, proposed methods Ffor faclating drilling fluide
fora surfielal aquifers, and a drilling, tasting and coring pregram.

A certiflicats that the applicant has enaured, through a performance bond or
other appropriate means, the resources necesaary ta clase, plug or abandaon
the well as required by Florida Administrative Code Rule 17-28.27(9).

DER Form 17-1,209(%)
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Operation

(1581

(17)

Expected chengea in pressurs, native fluid displacement, direction of mov:
ment of injection fluid.

A proposed monitoring plan, which includes a plan for detscting migration ¢
fluide into underground soqurces of drinking water, a plan to detect wake
quality violation in the monitoring wells, and the proposed monitoring dal
to be submitted, : . ’

Phase

(1)

Tha follawing 1nfurua£ian shall be provided to the Department prior ta grant
ing approval for the aperaticn of the well ar well field:

a. All available logging and teating program date and construction data ¢
the well or well field;

b. A satisfactory demonstration of mechanical integrity for all new wall
pursuant to Flarida Adminlatrative Code Rule 17-208.13(8)(b);

c. The aectual operating data, including injection presaure versug pumplin
rate whare feaaible, or the anticipated maximum pressaure and flow rate ]
which the permittes will operate, if appraved by the Department;

d. The results of the formation tssting prograag

e. The actual injection procedurs;

f. The status of corrective action on defactive wells in the aree of raview.

Plugging and Abandonment Phaae

{Fl

(1)
(2}

{3}

The juatification for abandonment.

A proposed plan far plugging and asbandanment describing the prefarred and al
ternate methods.

8. The type and nusber of plugs to be usad;
b, The plecement of each plug including ths slevetion of the top and botton;

. The type and grade and quantity of cement or any othar approved pluggin
material to be used; .

d. The method far placsment gf the plugs,

Tha procedurs to be uaed to meet the tequiraments of Florida Administrativ:
Code Rule 17-28,27. '

CLASS ¥ WELL CONSTRUCTION PERMIT, (This form should be uaed for Class V¥V well:
instead of Form 17-1.209(1) when thers ia a need far a Technial Adviaory Committe:
and an engineering report,)

(1)

Type and number of progosed Class Y Wells:

Wolls Racaivlqg Domesatic Waats Salt-water Intrusion Barrisr ¥ells

Cooling Water Return Flow Wells, " Subsidence Control Wells

Open-loopad Systam

Sand Backfill Wells

DER Form 17-1.209(9)
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Exparimental chhnolaqy Hells

 Radlosctive Waste Disposal after halogen recovery
Hellae )

Wells used to Inject spent brine

|

Borehole Slurry Mining Wells

Other non-hazsrdous Induatrial

or Comaercial Dispasal ¥Wella Qther (explain)
( explain)

eprovided the concentraticns of the waste dao not exceed drinking water standards con-
tained in Chepter 17-22, F.A.C.

{2)

{3

(&)

{5)

(8)

Project Desecription:

a. Description and use of proposed injection systea;

5. Nature and volums of injected fluid {The Department may require 2nr analy-
sis (including bacterioclogical aenelysis) in accordance with Floride Admin-
istrative Code_Rule-17-4.27(2)(c));

e. Propoasd pretreatment.

¥ater well contractor's name, title, state license number, address, phone
number and signature.

¥Wall Design end Conastruction Oetails, (For multi-casing configurations or

unusual construction provisions, an elevation drawing af tha proposed well
should be qttached.)

a. Proposed total depth;
b. Proposed dspth and type of casing(s);
c. Diamstar of well;

d. Cement type, depth, thicknesa;

e. Injection pumps (if applicable): gpm Q@ psl
Controls:

Hatesr Supply Wells - When required by Floride Administrative Code ARule
17-4.27, attach a map section shawing the locations of all water supply wells
within a one (1) mile radiuas of the proposed well, The well depths and

- gcasing depths should be ineluded. When required by Rule 17-4.27(2)(gq),

results of bactsriological examinations of watar fros all water supply wells
within one (1) mile and drilled to approximate depth of proposed well should
be attached. .

Area aof Review (may be rzquired et ODepartment’'a discretion),

Include the propossd radius of the area of roview with justificatlon for that
radius. Provide a map showing the locatlen af the proposed injection well or
well fleld area for which a permit is saught and the applicable area of
reviaw. Within the area of rovisw, the map must shaw the number or name, and
locatlon of all praducing wells, injsction wella, abandaned wells, dry holes,
surface bodiss of water, springa, public water systems, mines (surface and

DER Form 17-1.209(9) .
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subsyrface), quarriss, watar wells aend other pertinent surfacs features
including residencesa and roada., The map ehould also shaw faults, Lif known or
suspactad. Only information of public record and pertinent informatian known
to the applicant is required to be included on this map,

{G) CLASS Y WELL OPERATION: PERNIT (Final report of the construction that includes
the follawing informetion may be submitted with ﬁhe applicetion to aperste.)}

(1) Poarait Number of Claas VY Construction Permit:

{2) OCwner's Name:

{3) Type of ¥Well:

{a) Construction and Teating Summary:
2. Actual Diaensions:

' Diameter inches; Well Depth feet; Casing Depth faet,

b. Reaults of Initial Tasting.
{5) Propased ﬂperlting Datas

8. Injection Rate (GPM);

b. Description of injocted waste;

c. Injection pressure and pump controls.
{5) Propased Honitoring P;an (If any):

a. Number aof nonitoriﬁg walla;

b. Depth(a);

c. Paraceters;

d. Frequeacy of sampling;

a. Inatrumentation (if applicable) Flow

Presaure

(H) CLASS V ¥ELL PLUGGING AND ABANDGNMENT PERMIT

(1) Permit number of Class Y construction aor apsrating parmit,

{2) Type of well.

{3) Proposed plugging ptocedures, plans and specifications.

{4) Reasons for abandonment,

DER Form 17-1.209(9)
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB CRAHAM

'smm':‘ s'roi::g_gzglgg:glwma . GQOVERNOR
SALLAHY VICTORIA 4,
ALLAHASSEE, FLOALDA 22301 mAJ£§§m¥:§$
APPLICATION TO CONSTRUCT/OPERATE/ABANDOY .
CLASS I, I1I, CGR ¥ INJECYION WELL SYSTEMNS
PART 1. Directiona
A. All spplicable items aust be coapletsd in full in order to evold delay in

c.

z.

PART 11,

a..

processing thias application., ¥here attached szheata or other tachnical docu-~
mentation are utilized in lieu aof the blank space provided, indicate approprie
ats crosa-reference In the aspace and provide coplea to the department in
accordance with (C) balaow. Where certsin items do not appear applicable to
the praject, indicate N/A in the apprapriate spsces. When thie form iz used
in conjunction with DER Form 17-1.205(1), duplicative information requests
need to be completed only ance.

" A1l information iz to be typed or printed in ink.

Four (4) copies of this application and four {&) coples of aupparting fnfor-
mation auch ss plans, reports, drawings and other documsnts shall be submitted
to the appropriate Diatrict/Subdistrict affice, An engineering report is also
required to be subamitted to suppart this epplication pursuant to the applica-
ble sectiona of Flarida Adminiatretive Code Rule 17-28, The attached lista+*
shall bs used to determine completeneass of supporting data submitted or pre=
viously received, A check faor the application fee in accordance with Flarida
Administretive Code Rule 17-4.05 made payable to the Department shall accoa-
pany the applicatlion,

For projects involving construction, this spplication l= tg be accompenied by
faur (4) seta of enginesring drawings, specifications and design data as pre-
parad by a Profesaional Engineer rogistared in Florida, where required by
Chapter 471, Florida Statyten.

Attach 8 1/2" x 11" USGS site location aap indicating township, range and
section and latlitude/longitude for the project.

General Infersatian . Public HWorks

Applicant: Name Oliver M. Mitchell Title Administrator
Address 12000 Greenbriar Boulevard

cu} Wellington, FL ~_71p 33414
Talephane Nuaber (407} 793-4659
Project Statums £ ] New - [xf Exiating

{ 1 Modiftcation (specify)Abandon annular monitor tubes SMu-1 and DMW-1

*"Engineering and Hydrogeolagic Data chulraﬁ for Support of Application to Constouct,
Dperate and Abandon Class I, I11, or ¥ Injectien Wells"™

DER FQRH
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-

E.

G.

¥Well Types

( } Exploratory Heli o (xJ Teat/!njectian-ﬁall.(monitor tubes)
Typé af Perait Applicat}uni

() Clsss I Exploratary Well Construction and Teatinq;Peruik

( ) Claas I fact/!njo;tiun ¥ell Construction and Testing Permit

{ )} Class I Well Operating Pcrnit‘ ' .

XX Class I Well Plugging and Abandonaent Permit

{ )} Clees III ¥Well Canatruction/Operatlion/Plugging snd Abandonaent Permit
( ) Claas V well Conatruction Permit

{ ) Class V¥ ¥Well Uper;tlng écrnit

{ ) Claas V¥ Wall Plugging and Abandonment Permit

Facility Identification: -

Names Acme Improvement District

Facility Locatian: Street: 11860 Pierson Road

Citys Unincorporated Palm Beach County Cauntys Palm Beach )
S§1C Cade: N/A
Propased ftcility_lacatod on Indlan Landa: Yesa Na X
Well Identification: '
Well No, DMW-1or 2 ¥ells

i b t(total f) :

esenc - : " .
Purpose (ﬂ¥;¥8383 Use)1 Monitor IW-1 integrity
£ 4] : TET

Well Location: Latitudas 250 38' 00" N Longitudse 80~ 13 30" U

(attach separates sheet, ir nacessary, for multiple wells.)

-—

Subpart B. General Projection Description:

{1) Deacribe the nature, extent and schedule of the injection well projsct. Refe:r

to existing and/atr future pollution cantral Ffacilities, sxpscted improvement
in perfeormance of the facilities and state whether the project will result in
full compliance with Lhe raquirements of Chapter 403, Floride Statutes, and
all rules and regulations of the Department. Attach additional sheet(s) if
fiecesaary or croas-references the engineering report.

The annular monitor tubes (SMW-1 and DMW-1) will be abandoned after the
construction of a dual zone monitor well {(Well MW-1}is complete. DMW-1 1s
no longer functional.” SFMW-T 15 tunccional.

DER FORH 17-1.209(%)
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PART 1XI Statsment by Appllcant and Engineer

A. Applicant

I, the owner/authorized representstive* af Acme Imorovement District

cectify under penalty of law that I have personally gxalinad and aa flulllar
with the information submitted in Lhias document and ail attachments and that,
bassd on my inquiry of those individuala lmmedistely responzible for agbtain-~
ing the informatian, I belisve that the Infarmatlion is true, accurate, and
complete, I am award that there are significant penalties far subaitting
falas information, including the pasalbility of fine snd imprisonment. [ une
deratand that this certification slsc applies to all subaequent reports sub-
aitted pursusnt to this persit. Where construction is fnvolved, I agree to
retain tha design engineer, or other professionsl enginaer ragistered in
Florida, to provide inspection of construction in eccordencs with Florida
Administrative Code Rule 17-28.34(1)(e).

A U ) /s fss

Signad : ‘ ) Dats ~
ODliver M. Mitchell, Public Works Administrator . (407) 793-4659
_Nane and Title (Plaasae Type) _ Telephons Number

*Attach a Letter of Autharization.
the monitor tubes SMH-1 and
DMN-I will be abandoned properly
B. Profesalonal Englneer. Registered in Florida ccordance with FAC 17-28.270 -
cr1 eria ana procedures.
This is to certify that the-snginesring-festures-of-thizs-<4ngection-neli-nave
been-designed/oxarined by -me-and-found-te-be-in-conforaity-with-nodern-sngi-
neoting-prineiples-appiicabin-to-the-dispesel-of-poiiutante-echarscterized-in
the--peraii--epplication~--Fhere-ia--reasomebie- sesurence,~in-ny-prafecciona
judgensnty-that-the--weklp-when-properly- neintained--and -operatedi-nill-déa-
chasge-the-affluent-in-complience-with ekl -sppricveatrle -statutes-of-the-State
af-flerida-—and--the- Tules--snd-zoguiationa-ot--the-Depertrents——-it-t=-alsao
agresd-thet-the-undersigned-witi-fueniah-the-eppiicant-a-set-af-insteuetians
fep-preper arintemence ~anwd aperation--of -the well

Signed: .

Bruce R. Snyder
Name (Please Typa)}
e zf J Camp Dresser & McKee Inc.

| 1
{Plagzas Affix Seal) 1500 N9TPA0ELNeEe, (Bl racsdere’
' Fort Lauderdale, FL 33309
Halling Address {(Please Typse}

(305) 776-1731

FLORIDA REGISTRATION NuMBep 38016 Datas Phane Na.
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ENGINEERING AND HYDROLGGIC DATA
REQUIRED FOR SUPPORT OF APPLICATION
T0. CONSTRUCT, OPERATE, AND ABANOON.

CLASS I, III, OR V INJECTION WELL SYSTEMS

The following inforaation shall be provided for each type of permit spplicstion.

{A) CLASS I EXPLORATORY WELL CONSTRUCTION: AND TESTING PERMIT

(1)

(2)

(3)
()

{s)

Conceptual plan of the injectian project. Include number of injection wellsa
prapesed injection zone, nature and volume of injection fluld, and propess

monitaring program.

Preliminary Area of Review Study. Includs the proposed radius af the area o
review with justificetion for that tedius,. Provide a map showing the loca
tign of the praopossd injectian well or well fisld arsa for which s permit i
saught and the applicable srea of reviaw, Within the area aof review, the ma
sust shaw the number or name, and locatlon of all producing wells, injectls
wells, abendoned wslla, dry holes, suyrfacebodies of water, springs, publl
water systems, mines {surface and subsurface), quarrles, water walla an
ather pertinent surface Cfeaturea ineluding reeidences and roads. The me
ahould slso show faults, if known or suspected. Only information of .publi
record and pertinent information known to the aspplicant 1s required to be ic
cluded an this map.

Proposed other uses aof the sxplaratary well.

Drilling end testing plan for the explaratacy well. The drilling plan mu
specify the praposed drilling pragram, sampling, coring, and teating proct
dures. :

Abandonment Plan.

{8) CLASS I TEST/INJECTION WELL CONSTRUCTION AND TESTING PERMIT

{1}

(2)

{3)

A map showing the loeatian of the propesed injection wells or wall field ar
for which a permit is saught and the applicable area of review. Within ¢
ares of review, the map must shaw the number or name, and location of a
producing wella, injection wells, sbandoned wells, dry holss, surface bodi
of watsr, springs, public water syatems, mnines (surfaces and subsurface
quarries, water wells and other pertinent surface features including res
dences snd roads. The map should also show faults, 1f known or suspecte
Only information of publiec record and pertinent information known to t
applicant is cequired to bs lpcluded on this rap.

A tabulation of data on all wells within the area aof review which penetra
inta the proposed jinjection zone, eonfining zone, or grepased monitorl
zone. Such data shall include a description of each wellts types, constru
tion, dats drilled, location, depth, record of plugging and/er completio
and eny additional information the Department may require.

MHaps and cross sectiona indicating the general vertical and lateral lial
within the area of review of all underground squrces of drinking water, the
position relative te the injection formation and the dirsction of watar mov
mant, where known, in each underground sources of drinking water whlch may

affected by the proposed injecticon.

DER FORM 17-1.209(9)
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[4)
{5)

(6)

{7)
(8)

(9)
{10)

{11)

{12)

(13)

{14)

{15)

Maps and cross sectians detailing the hydrology and geologic structures of
the local srea. ' |

Generslized maps and cross sections illustrsting the regional geqlogic aet-
ting. .

Proposed aperating data. o

2. Averege and meximum daily rate and volume of the fluid to be injectad;

b. Average and maximum f{njection pressure; and,

€. Source and an anlysis of the chemical, physical, radiclagical and biolog-
ical characteristics of injection fluids.

Propaosed formation testing progrsm to abtaln an @nalysls of the chemical,
physicsl and ragiclogical cheracteristics of and other infarmation on ths
injection zone.

froposed stimulation prograas.
Proposed injection procedure.

Engineering drawings of the surface and subsurface construction detgils of
the ayatem.

Cantingency plans to cope with sll shut-ins or well fallures, soc as to pro-
tect the quality of the waters of the Stats as defined in Flotida Adminjistra=-
tive Code Rule 17-3, including alternats or emergency discharge proviaions,

Plans (including mapa) and péuposed monitoring data to be reparted for meet-
ing the monitoring requirements in Florida Administrative Code Rule 17=-28,25.

For wells within the arsa of review which penetrate the injesction zones but
are not properly completsad ar plugged, the cortective actien propoaed te be
takan under Florida Administrative Code Rule 17-28.13(5).

Construction procedurmsa including a c¢ementing and casling program, lagging
procedures, desviation checks, propossed methods for isolating drilling fluida
from surfielal aquifsrs, proposed blowout protaction (if necesaacy), and a
drilling, testing and coring prograa.

A certificatian that the epplicant has enaured, through a performance band op
othar appropriates means, the rssources flecensary to close, plug «or abandan
the well ea required by Flaorida Administrative Code Rule 17-28.27(9).

{C) CLASS I INJECTION WELL OPERATING PERMIT

{1)

A report ahall be submittsd with each application for a Claas I well opera-
tion permit, which szhall inelude, but not be limited to, the fallowing infora-
mation:

4. Results of the information obtained under the conatruction permit da-
scribed in (B)-CLASS I TEST/INJECTION WELL CONSTRUCTION AND TESTING PER-~
MIT, ineluding:

l. All availablas logging and testing program data and construction data on
the well or well Flald;

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

DER Form 17-1,209(9)
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3. Thi sctual operating data, including injection presasurea versus pumpin
rates where feaalibls, er the anticipated maximum presaure and flaw rat
at which the permittee will aperate, if appraved by the Department;

4. The actual injection pracadure;

-

$. The compatibility of injected wastas with flui&a in the injesctlion zon
and minerals in both the injectlon zore and the confining zone; and,

4. The atatus of corrective actian an dafective wells ln' the area o
reaview.,

b. Record drawings, baaad upon inspections by the englneer cr persaons unde
his dirsct suparvisicon, with all deviations naoteds;

c. Certification of completion subaitted by the engineer aof recocd;

d. If requestad by the Department, operation manusl including emergsncy pro
caduresg

e. Proposed monitorlng prograa and date ta be aubmitted;

f. Proaf that the exiatencs of the well has been recorded on the surveyor'
plan at the caunty courthouse.

g; Propoaed plugging and shandonment plan pursuant to Flogrida Administratiy
Coda Rule 17-28.27(2),

{D} CLASS [ ¥ELL PLUGGING AND ABANDONMENT PERMIT

(1)
(2}

(3)

The reasana for abendonment.

A proposed plan for plugging and abandonmant describing the preferred and al
ternats methods, and justification For uae.

a. The type and number of plugs to be used;
b. The placement of each plug including the elevation of the top and bottom;

c. The type and grade and quantity cf cement or any ather approved pluggir
material to be useds :

d. Tha method far placement of the plugs.

The procedure to bs uaed to meet the requirsments of Rule 17-28.27.

{E) CLASS III WELL CONSTRUCTION/OPERATION/PLUGGING AND ABANDONMENT PERMIT

Construction Phese

{1)

A map showing ths location of the proposed tnjaction wella or well field ar
for which a permit s sought and the applicable ares of teview, Within t
area of ravliew, the map muat show the number or name, and location of a
producing wella, injection wella, sbandoned wells, dry holes, surface bodi
of water, spcings, public water aystems, mines (surface and subsuyrface
quarries, water wells and other partinent ayrface features including res
dences and rtoads. The map should also shaw faults, §f %nown or auspecte
Only information of public record and pertinent infarmation known to t
applicant is required to bs includad on this mep.

BER Farm 17-1.209{(9)
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(2

1 &3

(4}
(s)

[5)

{7}
(s)

{9)
(128)

{11}
(12)
{13}
{14)

(15)

A tabulation af dats on all wells within the area ﬁf review which penetrate
into the proposed injection zone, canfining zane, or propased manitaring
zane. Such date shall include a description of each well's type, canstruce

tion, date drilled, location, depth, record of plugging and/or completion,
and any additional i{nformation the Dapartment may requirasd. .

Hapes and crass aections indicating Lhe general vertical and lateral limits
within the area of review of all underground sources of drinking water, their
position relative ta the injecticn farmation and the direction of water move-
ment, where known, in each undarground scurce of drinking water which may be
affacted by the propoased injectian, : '

Mapa and croas sections detailing the hydrology and geclogic atructures of
the locsl area.

Generalized asps snd crosa sections 1llustrating the regiaonal gealogic set-
tiﬂgo

Proposed operating data:
a, Average and maximum daily rate and volume of the fluid to be Injected;
b. Average and maximum Injection pressurs; end,

t. Source and an analysis of the chemical, physical, radiological and bioleg-
ical charectecistics of injection flulds, including any additives.

Proposed formation testing program to obtain an analysis of the chemical,
phyaical and radiological characteristics of and cther information on the in-
jection zone,

Proposed stimulatlien prograa.
Proposed injsction procedurs.,

Engineering drawings of the surface and subsurfece conatructian details of
the syatsm,

Contingency plans tao cope with sll shut-lna or well failuras or catastrophic
collapse, 30 es to protsct the quality of the waters of the astate as defined
in florida Administrative Code Rule 17=3, including altsrnate or emsrgency
discharge provisions,

Plana (including maps) and proposed monitoring data to ba reported for meet-
ing the manitoring requirements in Florida Administrative Cods Rule 17-28.25.

For wells within the arsa of review which penetrata the infection zone but
are not properly completad or plugged, the carrective action proposed ta be
taken under Florida Administrative Code Ruls 17-29.13(5).

Canatruction proceddraa ineluding a cementing and casing proagram, logging
procedurss, deviation checka, proposed methads for isolating drilling fluids
form surficial aquifers, and a drilling, testing and coring program,

A certificate that the applicant has engured, through a performance bond ar
other appropriats means, the resources neceasary to close, plug or abandan
the well as requirsd by Florida Administrative Code Rule 17-28.27(9).
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{16) Expected changea in presaure, native fluld displacement, direction of aav
mant of injectian fluid,

{17) A proposed monitoring plan, which includes a plan for detecting aigration «
fluida into underground sources af drinking water, a plan to detsct wat

quality violation in the monitoring wells, and the “propoaed monitoring da!
ta be subajitted, _

Operation Phase

(1) The fallawing Information shall be provided to the ODepartment prior to grani
ing sppravel for the aperatian af the wall or well field:

2. All available logging and testing program dats and construction data «
the wall or well field;

5. A satisfactaory demonatration of aechanical integrity for all new well
pursuant to Florida Administrative Code Rule 17-28.13(6)(b);

¢. The actual operating data, including injsction preassure versus puoplr
rate where feasibla, or Lhe anticipated maxinmum presaures and flow ratas s
which the permittes will cperate, if appraoved by the Department;
d. The results of the formation testing program;
8. The actual injection procedure;
f, The status of correctivs action on_dafactive wells in the aresa of raviaw.
Plugging and Abandonwment Phaae

(1) The justification for abandenmant.

(2) A proposed plan for plugging and abandonment deacribing the prefarred and al
ternate asthods,

8. The tyga and nupnber of plugs to be used;
b. The placement of each plug including the slevation of the top and bgottonm;

c. The type and grade and quantity of cement ar gany other approved pluggin
material to be usaed; -

d. The methad for placement of the plugse.

{3) The procsdure to be used to meet the roquirements of Florida Administrativ
Code Rule 17-28.27.

[F) CLASS ¥ WELL CONSTRUCTION PERMIT. (This farm should bs used For Class V well:
instead of Form 17-.1,209(1) when there is a need Far a Technial Advisory Committe.
and an engineering rapart,)

(1} Type and number of proposed Clasa V¥ Wells:
Walls Recelving Daomestic Wastem Salt-water Intrusion Barrisrc Wells

Coaling Water Raturn Flow Wells, " Subgidence Control Wells
Open-looped Syatam

Sand Backfill Wella —

DER form 17-1.209(9)
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Experimental Technolagy Wells
: Wealls usad to inject spent brine

Radicactive Waste Dispoasl aftear halogen recovery

Hellae )

Borehole Slurry MNining Wallas
Other non-hazsrdous Induatrial
or Comsercial Dispasal Wells dther (explain)
{explain) '

eprovided the concentrations af the waate do not esxceed drinking water standards con=
tained in Chapter 17-22, F.A.C.

{2) Project Deseription:
a. Description and use of proposed injection ayaten;
5. Natyre and volume of injected fluid (The Department may raquire an analy-
sis (including bacteriological analysiz) in accordance with Florida Admin-
istrative Code Ruls 17-4.27(2)(c});

c. Propoaed pretrsatment.

[3) Watar well contractaor's name, title, state liceases number, address, phona
nuxbar and signature.

{4) ¥Wall Design and Construction Detalls. (For multi-ciainq configurations or

uynusual c¢gnstructlon provisicns, an elsvation drawing of thes praposed well
should be attached,)

a. Propoaad total depth;
b. Proposed depth and type af casing(s);
c. Piametar of well;

d. Cement typs, depth, thlckness;

e. Injsction pumps (if applicable): gpa @ psi
Controls:

{(S) Water Supply Wells - Whan required by Florida Administrative Coda Rule
17-4.27, attach a map sectien showing ths locatlcna of all water supply wells
within a one (1) mile radius of the proposed well. The well depthes and

- gasing depths should be included. When rtequirsd by Rule 17-4.27(2)(g),
results of bacteriological examinations of water from all water supply wells
within one (1) mile and drilled to approximate depth of propossd well should
be attachsd.

{§) Aresa of Review (may be required at Dspartment's discrestion}.

Include the proposed radiua of the area of roviaw with justification faor that
rediys, Provide s map showing the location of the prepcasd injection well or
well field area for which 3 permit is sought and Lhe applicable area of
raview. Within the area of review, the map auat show the number or name, and
location of all producing wells, inj=ction wells, abandaned wells, dry holes,
surface bodima of watsr, springs, public water aystems, mines {surface and

DER Faorm 17-1,209(%)} .
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subsurface), quarries, watsr wells and othear pertinent surface fagtures
including residences and raade, The map shculd slso show faults, Lf known or
syspected. Only information of public record and pertinent information known
toc the applicant Is required to be Included on this map.

{B) CTLASS Y ¥ELL OPERATION PERNIT {(Final report of the coneiruction that includes
the follawing information may be submitted with the aspplication to aperatas.)

(1) Permit Number of Class V Construction Permit:

(2) Owner's Name:

{3) Type of Well:

{4) Coastruction and Testing Summary:
a. Actual Dimensionsa:
Diametar inches; Well Depth faet; Caaing Depth fast.
b. Reaults of [nitial Testing.
(5) Proposad ﬂperating Data:
a. Injection Rate (GPM);
b. Deseription of injescted waate:
c. Injesction pressure and pump controla.
{6} Proposed Monitgring F}an {If any):
a. Number of uonitariﬁg wollsg
b. Depth{s);
c. Parameters;

d. Frequency of sampling;

e. Instrumeatation {(if applicable) Flow

fressurs

{H) CLASS V¥ ¥ELL PLUGGING AND ABANOONMENT PERMIT
(1) Parmit number of Class V¥ canatruction ar aparating permit.

{2) Type of well.

{3) Proposad plugging procedurss, plans and spescificatians.

{4) Reasans for abandonment,

DER Form 17«1.209(9)
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APPENDIX B

CONSTRUCTION DETAILS OF WELLS LOCATED
WITHIN THE AREA OF REVIEW

WELL CONSTRUCTION DIAGRAM - IW-1



APPENDIX B

The following information was obtained from the SFWMD files. These wells are
located within the one-mile radius area of review of IW-1 at the Acme WWTP.

Address: 12093 Longwood Green Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 102 feet, Screen - 1 1/4-inch diameter, 84-102 feet

Address: Palm Beach Polo Development, 12190 Glen Bay, Wellington
Well Use: Irrigation
Construction Details: Depth 100 feet, Screen - 4-inch diameter, 80-100 feet

Address: 13815 Newton Place, Wellington
Well Use: Irrigation
Construction Details: Depth - 82 feet, Screen 1 1/4-inch diameter, 63-82 feet

Address: 11707 Maidstone Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 84 feet, Screen 1 1/2-inch diameter, 63-84 feet

Address: 2086 Portland Avenue, Wellington
Well Use: Irrigation
Construction Details: Depth - 105 feet, Screen 1 1/4-inch diameter, 84-105 feet

Address: 11333 Longmeadow Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 94 feet, Screen 1 1/4-inch diameter, 74-94 feet

Address: 13880 Longmeadow Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 63 feet, Screen 1 1/4-inch diameter, 42-63 feet

Address: 12825 Buckland Street, Wellington
Well Use: Irrigation
Construction Details: Depth - 102 feet, Screen 1 1/4-inch diameter, 84-102 feet

Address: 11861 Hardstone Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 84 feet, Screen 1 1/2-inch diameter, 63-84 feet

Address: 11365 Longmeadow Drive, Wellington
Well Use: Irrigation
Construction Details: Depth - 86 feet, Screen 1 1/2-inch diameter, 64-86 feet

B-1
2820.FL1
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Gersghty & Miller, Inc.
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APPENDIX C

REGIONAL HYDROGEOLOGIC CROSS SECTIONS
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APPENDIX D

PARAMETER LIST FOR
BACKGROUND WATER QUALITY SAMPLES



L A

TEL :407-433-2B6350 FED OF 394

GROUND WATER MONITORING PARAMETERS

INORGANICS
Aluminun *
2Ammonium
Antimony
Arsenic
Asbhestos
Barium
Beryllium
Cadmium
Chloride
Cchromium
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Hercury
Nickel
Hitrate
Nitrite '
Nitrate and Nitrite (Total)
Nitrogen (organic)
Ortheophosphate (soluble}
Selenium
Silver
Sodium
Sulfate _
Total Dissloved Solids
Thallium
_zinc

VOLATILE ORGANICE

Benzene

Carbon Tetrachloride
Chleoxroethane

Chloroforn
c=Dichlorobenzene
para-Dichlorobenzene
1,2-Dichloroethane
1,1~Dichloroethylene
i,2-bpichloroethylene
cis=-1l,2~Dichloroethylene
transi, 2-Dichlerocethylene
Dichloronethane
1,2-Dichloropropane
Ethylbenzene
Monochlorobenzene

13722 NO.D13S F.OZ



- Anthracene

TEL:407-433-26350 Feb 08 94

VYOLATILE ORGANICB,‘cont'd
»

Styrene
Tetrachloroethylene
1,2,4~Trichlorobenzene
1,1,1-Trichloroethane
i,1,2-Trichloroethane
Trichloroethylene
Trihalomethanhes (total)
Toluene

vinyl Chloride

“Xylenes

- pase/Neutral Organics

Butylbenzylphtallate
Diethylphthallate
Dimethylphthallate
Naphalene
‘Phenanthrene

, FESTICIDEZ AND PCES
Alachlor
Aldrin
Atrazine
Benzeo(a)pyrene
Carbofuran
Chlordane
2,4=D
~Dalapon
Dibromochloropropane
Di(2-ethylhexyl)adipate
Di(2-ethylhexyl)}phthilate
.Dieldrin
Dinoseb
-Dioxin
Diguat
EDhE
Endothall
Endrin
Glyphosate
Heptachlor :
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Lindane
Methoxychlor
Oxamyl (vydate)
PCB
Pentachloréphencl
Pichloram
Toxaphene
2,4,5-1TP (silvex)
31mazine

15:22 N0.D13

F.03



TEL:407~433-2650

Acid Extractables
2~chlorophencl
Phenol
2,4,6-trichlorophencl

‘Radionuclides
Radium~226
Radium-228
Gross Alpha
_f;gxicrbbiolo§ica;_f;_,

. Total Coliform

Other

Color
Corrosivity
Foaming Agents
Odor ]
PH
Temperature .
Turbidity

Feb 08 94

15:23 No.013 FP.04
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APPENDIX E

PLUGGING AND ABANDONMENT PLAN



The plugging and abandonment of the dual zone monitor well MW-1 would be
performed by submitting the appropriate permit application in accordance with 17-
28.350 FAC and then plugging the well. The plugging and abandonment would be
performed in accordance with Chapter 17-28.270 FAC. FDEP would be notified at

APPENDIX E

PLUGGING AND ABANDONMENT PLAN
FOR DUAL ZONE MONITOR WELL MW-1

least 180 days before the abandonment activities were to take place.

Before plugging the well, the fluid pressure at the well head would have to be
suppressed (killed) to prevent the escape of brackish groundwater. This activity
would be done by pumping a pre-mixed salt solution into the well. About 200 to 400

bags of salt would be required to perform this task.

The dual zone monitor well would be plugged in two stages:

1.

The estimated cost for plugging and abandonment of the dual zone monitor well

The open hole portion of the lower monitor zone (1,950 to 2,000 feet
bp!) and the open hole portion of the upper monitor zone (1,420 to
1,470 feet bpl) will be filled with coarse aggregate or concrete with
coarse aggregate. Fill will be emplaced with a tremie pipe. The
volume estimated for filling the open hole sections is approximately 52

cubic feet and includes 50 percent loss to the formation.

The 6 5/8-inch and 12 3/4-inch casings will be filled by tremie from
bottom to top with neat ASTM Type II cement. The total volume

estimated for this task is approximately 1,160 cubic feet.

(MW-1) is as follows:

1.
2.
3

2820.FL1

2/9/94

Mobilization and demobilization $30,000
Kill well 2,000
Fill open hole portion(s) with coarse aggregate or
concrete (52 ft* x $8/1t%) 416
Fill casing(s) with neat cement
(1,160 f2 x $15 /1) 17,400
TOTAL $49,816
E-1
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