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SECTION 1

Introduction

Background Information

The Fort Myers Beach wastewater treatment plant (WWTP) injection well was constructed
to serve as an alternative disposal mechanism for excess reclaimed water or secondary
treated effluent. The WWTP and injection well system are owned by Lee County, and
operated by ST Environmental Services. The WWTP is a conventional activated sludge
treatment facility with filtration and high level disinfection. It is permitted for 6.0 million
gallons per day (mgd). The facility is located at 17155 Pine Ridge Road, Fort Myers, Florida.
Figure 1-1 presents a location map of the facility. A site plan of the WWTP is presented in
Figure 1-2.

Before this project, effluent management was achieved solely through reuse to existing
surrounding golf courses and to percolation ponds located northeast of the site. Because of
unusually long periods of extremely wet weather, however, the percolation ponds exceeded
their capacities on several occasions. As a result, the County entered into Consent Order No.
96-0919-36-DW, dated September 25, 1997, to provide for the construction and
implementation of this injection well facility.

A permit application for the construction of injection well IW-1 and monitoring well MW-1
was submitted to the Florida Department of Environmental Protection (FDEP) on
November 6, 1996. An FDEP Underground Injection Control (UIC) permit (Construction
Permit 128633-001-UC) was issued on October 22, 1997. These permits allowed construction
of IW-1 and MW-1. Appendix A contains a copy of the construction permit.

The design, permitting, and construction services for this injection well system were
completed by Johnson Engineering and CH2M HILL. CH2M HILL was retained by Johnson
Engineering to provide general hydrogeologic consulting services for this project.

Scope

This report summarizes the construction and testing of injection well IW-1 and dual-zone
monitoring well MW-1 at the Fort Myers Beach WWTP. Construction and testing of the
wells were performed in accordance with Chapter 62-528, Florida Administrative Code
(F.A.C.), the recommendations of the FDEP Technical Advisory Committee (TAC), and the
provisions of the FDEP construction permit. The wells and appurtenances were constructed
following the contract documents for the “Construction of Deep Injection Well System at the
Fort Myers Beach Wastewater Treatment Plant (Johnson Engineering and CH2M HILL,
1997).”

TPA332750001/RG192.00C 1



136794.A0.06 298 TPA

Existing
Reclaimed Water
Pump Station

- Reuse Pump No. 1 [

L4

| Reuse Pump No. 2 [~

| Efftuent Pump No. 1 H

- Efflusnt Pump No. 2 |-

Reclaimed Water

Scale in Feet
ey ———
0 20 40

Stora ge | Eifiuent Pump No. 3 |-
Electrical
{ Effluent Pump No. 4 |- Control Box
—_
./ A
2" PVC— \— Dual Zone Monitor Well .
P Heli-Pad
T‘_—\Eﬁluent Pump
16" DIP
Prassure Transducer ¢ Elev. 11.00
20" x 16" _ .
36" Reclaimed Reducer « Drilling Pad
Water Main ™~ 60'x 46
n - _|)}-1
} / 20 DIP } ot 1 < AT =
N 45° Bend Begin Magnetic
IFI’}J;: tlu_?ReWell Grade Transition ~ Flow Meter AN
njection Well
12" DIP
Surge Tank
7o vay A 7aS 7S < XK > o
FIGURE 1-2

CH2MHILL

Project Site Plan




Project Description

Younggquist Brothers, Inc., of Fort Myers, Florida, was the selected prime contractor for
construction of the injection well system, which included injection well TW-1, monitoring
well MW-1, and associated appurtenances. Florida Geophysical was responsible for
conducting the geophysical logging operations on five wells. Notice-to-Proceed was issued
on December 8, 1997.

Construction activities at deep injection well system included installation of a permanent
drilling pad, shallow pad monitoring wells, construction of the injection well, construction
of the dual-zone monitoring well, installation of wellhead piping and hydropneumatic
surge tank, and instrumentation.

The FDEP TAC coordinated the actions of local, state, and federal agencies, including
FDEP’s state and local representatives, the South Florida Water Management District

(SFWMD), the U.S. Environmental Protection Agency (EPA), and the U.S. Geological Survey

(USGS). A tabulated summary of construction activities and weekly summaries of the
construction progress are presented in Appendix B and Appendix C, respectively.

TPAMDE2750001/RG192.00C
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SECTION 2

Construction

This section describes the construction, drilling, and testing details associated with the
construction of IW-1 and dual-zone monitoring well MW-1.

Before beginning drilling activities, a temporary drilling pad was installed, which contained
both the drilling rig and cutting’s tank. This pad was later modified to a permanent pad.
Construction of the injection well system included construction of the pad, four surficial
monitoring wells, a deep injection well, and a dual-zone monitoring well. Figures 2-1 and
2-2 provide diagrams of the temporary drilling pad and the permanent drilling pad,
respectively.

Surficial Monitoring Wells

As required by the construction permit, four surficial monitoring wells were installed and
sampled before the start of construction at IW-1. Surficial monitoring wells were installed at
each corner of the drilling pad to monitor for groundwater contamination during
construction. Following installation of the surficial monitoring wells, samples were collected
from each well and analyzed to establish background water quality data. Figure 2-3 presents
a typical surficial monitoring well diagram. Water quality data from the surficial monitoring
wells is discussed in Section 4 of this report.

Injection Well IW-1

Drilling of injection well IW-1 began on January 12, 1998. Mud rotary drilling techniques
were used to drill through the surficial aquifer and the clay intervals that make up the
Hawthorn Group. Reverse air drilling techniques were used during subsequent drilling to a
total depth of 3,036 feet below pad level (bpl) to remove drill cuttings from the borehole and
to collect water samples at 30-foot intervals. A closed circulation system was used during
reverse air drilling,

The drilling schedule and casing-setting depths were designed to conform to the
hydrogeological features observed at the site, as well as to various regulatory agency
requirements. Geologic formation samples were collected and described at 10-foot intervals
during the drilling of the pilot hole. Data from the pilot hole interval (formation samples
[cuttings], cores, water samples, air-lift specific capacity tests, packer tests, an injection test,
and geophysical logs) were evaluated to assist in selection of the casing setting depths, and
to interpret the site lithology and hydrogeology.

Three concentric steel casings were used to construct IW-1 (34-inch, 26-inch, and 16-inch
outside diameters). Appendix D contains copies of casing mill certificates for each of the
casings used during construction of IW-1. Immediately upon installation, the annular space
around each casing string was cemented from the bottom of casing to land surface. The
cementing program was specifically tailored for each casing installed. Table 2-1 provides a

TPARB2750001/RG192.00C 21
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Table 241

Fort Myers Beach Wastewater Treatment Plant

injection Well IW-1

Summary of Casing Setting Depths and Cement Quantities

Outside Inside Casing Casing Quantity
Casing Diameter Diameter Thickness Depth Cement Type of of Cement
Casing _ Material (inches) (inches) (inches) (feetbpl) Date Stage Cement (sacks) Remarks
Shallow Steel 34.00 33.00 0.500 398 1/16/98 #1 Neat 338 Pressure grout from bottom of casing
4% bentonite 517
Intermediate  Steel 26.00 25.00 0.500 1794 2/26/98 #1 Neat 789 Pressure grout from bottom of casing
6% bentonite 478
2/26/98 #2 6% bentonite 1264  Tremied into annulus from 1,606 feet bpl
2/27/98 #3 6% bentonite 1457 Tremied into annujus from 1,190 feet bpl
227198 #4 6% bentonite 1434 Tremied into annulus from 895 feet bpl
2/28/98 #5 12% bentonite 928 Tremied into annulus from 625 feet bpi
Final Steel 16.00 15.00 0.500 2370 4/28/98 #1 Neat 518 Pressure grout from bottom of casing
6% bentonite 501
4/29/98 #2 Neat 195 Tremied into annulus from 2,132 feet bpl
4/29/98 Gravel 15 yards  Tremied into annulus from 2,126 feet bpl
4/29/98 #3 6% bentonite 498 Tremied into annulus from 2,110 feet bpl
4/30/98 Gravel 10 yards Tremied into annulus from 2,105 feet bpi
4/30/98 #4 Neat 95 Tremied into annulus from 2,089 feet bpl
5/1/98 Gravel 10 yards Tremied into annulus from 2,080 feet bpl
5/1/98 #5 Neat 106 Tremied into annulus from 2,050 feet bpl
5/1/98 #6 6% bentonite 913 Tremied into annuius from 2,010 feet bpl
5/2/98 #7 12% bentonite 121] Tremied into annulus from 1,520 feet bpl
5/25/98 #8 12% bentonite 189 Tremied into annulus from 230 feet bpl
Total Sacks Neat: 4354
Total Sacks 4%: 8992

bpl = below pad level

Piwaled136794vveportichantsdable2-1



summary of casing depths and the types and quantities of cement used during the
construction of IW-1. Figure 2-4 presents a cross-sectional view depicting the completion
diagram of IW-1.

Construction of IW-1 began with the mud-rotary drilling of a nominal 12.25-inch-diameter
pilot hole to a depth of 473 feet bpl. The pilot hole was then geophysically logged (caliper,
gamma ray, spontaneous potential, and dual induction logs). Upon examination of the logs,
the casing depth was targeted at 398 feet and the borehole was reamed to a nominal 40-inch-
diameter to a depth of 405 feet bpl. A caliper log was then performed on the reamed hole
and the 34-inch-diameter casing was installed and cemented through the surficial and
intermediate aquifers to a depth of 398 feet bpl.

After allowing for a 24-hour cement cure time, the pilot hole was advanced with reverse air
drilling techniques to a depth of 1,900 feet bpl. Three 4-inch-diameter cores were collected
from the interval of 1,444 to 1,684 feet bpl during this phase of pilot hole drilling. Core
analyses and descriptions are discussed in Section 4 of this report. Caliper, gamma ray,
spontaneous potential, dual induction, borehole compensated sonic, temperature, fluid
conductivity, and flowmeter logs were then conducted on the open hole interval. Five
straddle packer tests were performed between the interval of 1,220 and 1,844 feet bpl in
order to identify the base of the Underground Source of Drinking Water (USDW) and
provide confining characteristics of the tested intervals. The results of the packer tests are
presented and discussed in Section 4.

Based on the results of packer testing, coring, geophysical logging, and formation sample
analyses, a 26-inch diameter casing setting depth of 1,800 feet bpl was recommended to and
approved by the FDEP and TAC. The pilot hole was then back plugged with cement and
reamed to a nominal 34-inch-diameter to a depth of 1,805 feet bpl. The reamed hole was
then caliper-logged and the 26-inch-diameter intermediate casing was installed below the
base of the USDW to a depth of 1,794 feet bpl, and its annular space cemented to land
surface.

After the cement cure period, the pilot hole was advanced to a depth of 3,036 feet bpl. Five
4-inch-diameter cores were collected from the interval of 1,965 to 2,524 feet bpl during this
phase of pilot hole drilling. Section 4 of this report presents core analyses, including detailed
descriptions. Caliper, gamma ray, spontaneous potential, dual induction, borehole
compensated sonic, temperature, fluid conductivity, video, and flowmeter logs were then
conducted on the open hole interval. A drill stem packer test was performed on the interval
from 1,450 to 1,990 feet bpl. Caliper, fluid resistivity, temperature, and flowmeter logs were
performed on the test interval during drill stem packer testing. Section 4 of this report
discusses the results of drill stem packer testing. Five packer tests were then conducted
between the interval of 1,796 and 3,036 feet bpl in order to determine the confining
characteristics of the tested intervals.

Based on flow results of packer testing, along with coring, geophysical logging, and
formation sample analyses, a 16-inch diameter casing setting depth of 2,370 feet bpl was
recommended to and approved by the FDEP and TAC. Before reaming the pilot hole, a
bridge plug was installed at a depth of 2,405 feet bpl and the interval from the bridge plug
to the 26-inch casing was back plugged with cement. The back plugged pilot hole was then
reamed to a nominal (25-inch) diameter to a depth of 2,376 feet bpl and caliper-logged. The
final casing (16-inch-diameter) was then installed to a depth of 2,370 feet bpl.

TPAMB2750001/RG192.00C 2.6
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A pressure test was conducted on the final casing string before conducting a cement bond
log. The interval below the base of the final casing was then reamed to a nominal (15-inch)
diameter to a depth of 3,033 feet bpl before developing the well and collecting a background
water quality sample for laboratory analysis. The water quality sample analyses are
presented in Section 4.

Caliper, gamma ray, temperature, video, and flowmeter logs were conducted on the well
before performing a radioactive tracer survey (RTS) to assess the external mechanical
integrity of IW-1. The IW-1 wellhead was then installed and wellhead piping was connected
to the WWTP effluent disposal piping. Figure 2-5 presents the completion diagram for the
IW-1 wellhead.

Monitoring Well MW-1

Drilling of monitoring well MW-1 began on May 15, 1998, utilizing the same drilling
techniques used for the injection well. The upper monitoring zone is constructed in the first
permeable zone above the base of the USDW, and is open over the intervals from 1,170 to
1,271 feet bpl. The lower monitoring zone is constructed below the base of the USDW within
the first permeable zone above the uppermost portion of the injection zone, and is open over
the interval between 1,563 and 1,649 feet bpl.

MW-1 was constructed using three (3) concentric casings (24-inch, 16-inch, and 6-5/8-inch
outside diameters). Appendix E contains copies of casing mill certificates for each casing
used during construction of MW-1. The cementing program was specifically tailored for
each casing installed. Table 2-2 summarizes the casing depths and the types and quantities
of cement used for the construction of MW-1. Figure 2-6 presents a cross-section
representation of the completed well.

Construction of MW-1 began with the mud-rotary drilling of a nominal 12.25-inch-diameter
pilot hole to a depth of 410 feet bpl. The pilot hole was then geophysically logged (caliper,
gamuma ray, spontaneous potential, and dual induction logs) and reamed to a nominal
28-inch-diameter to a depth of 405 feet bpl. A caliper log was then performed on the reamed
hole and a 24-inch-diameter steel casing was installed and cemented to a depth of 400 feet
bpl.

After completion of the surface casing, followed by a 24-hour waiting period, the pilot hole
was then advanced to a depth of 1,193 feet bpl and geophysically logged. Logs conducted
included caliper, gamma ray, spontaneous potential, dual induction, borehole compensated
sonic, temperature, fluid conductivity, and flowmeter. After logging, the pilot hole was
reamed to a nominal 22-inch diameter to a depth of 1,180 feet. After conducting a caliper log
on the reamed hole, the 16-inch casing was installed and cemented to a depth of 1,170 feet
bpl.

The pilot hole was then drilled to a depth of 1,720 feet bpl and geophysically logged. Logs
included caliper, gamma ray, spontaneous potential, dual induction, borehole compensated
sonic, temperature, fluid conductivity, and flowmeter. After logging, the pilot hole was
reamed to a nominal 15-inch diameter to a depth of 1,710 feet bpl and geophysically logged
with a caliper tool. Upon completion of the caliper log, the 6-5/8-inch fiberglass-reinforced
plastic (FRP) casing was set to a depth of 1,572 feet bpl. The borehole below the base of the

TPANE2750001/RG192.DOC 28
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Table 2-2

Fort Myers Beach Wastewater Treatment Plant

Monitoring Well MW-1

Summary of Casing Setting Depths and Cement Quantities

Qutside Inside Casing Casing Quantity
Casing Diameter Diameter Thickness Depth Cement Type ot of Cement
Casing Material (inches) (inches) (inches) (feetbpl} Date Stage Cement (sacks) Remarks
Shallow Steel 24.00 23.00 0.500 400 5/17/98 #1 Neat 224 Pressure grout from bottom of casing
6% bentonite 189
Intermediate  Steel 16.00 15.00 0.500 1170 5124198 #1 Neat 390 Pressure grout from bottom of casing
6% bentonite 847
3/25/98 #2 12% bentonite 462 Tremied into annulus from 610 feet bpl
Final FRP 6.63 543 0.600 1572 6/5/98 #1 Neat 5 Gravel to 1,563 feet bpl. Tremied into
annolus from 1,561 feet bpl
6/5/98 #2 Neat 5 Tremied into annulus from 1,561 feet bpl
6/5/98 #3 Neat 333 Tremied into annulus from 1,560 feet bpl
6/5/98 #4 Neat 62 Tremied into annuius from 1,309 feet bpl
Total Sacks Neat: 1019
Total Sacks 6%: 1036
Total Sacks 12%: 462

bpl = below pad level

Prwater\136794weportichanshatie2-2



FRP casing was then back plugged with neat cement to a depth of 1,649 feet bpl, filling the
borehole with gravel to a depth of 1,563 bpl. The FRP casing was then cemented over the
interval from 1,271 to 1,563 feet bpl. Caliper, gamma ray, cement bond, and video logs were
then performed on the well. A pressure test was then conducted on the FRP casing before
developing the monitoring zones, collecting background water quality samples, and
installing the wellhead. Figure 2-7 presents the completion diagram for the MW-1 wellhead.

TPARB2750001/RG192.0OC 2-12
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SECTION 3

Geologic and Hydrogeologic Framework

Geology and Hydrogeology

Lee County’s aquifer systems are developed within a thick carbonate platform which
overlies the Early Jurassic period (150 to 195 million years old) basement rocks. Sediments
within the carbonate platform range in age from Lower Eocene to Holocene. The sediments
consist primarily of carbonates and Miocene age siliciclastics. The aquifer systems in Lee
County are developed in sediments ranging in age from late Paleocene (55 million years old)
to Holocene (recent) and include the Floridan Aquifer System, the Intermediate Aquifer
System, and the Surficial Aquifer System. In general, groundwater within Lee County
becomes more mineralized with depth. Potable groundwater is found only in limited
quantities within the surficial aquifer and very upper portions of the intermediate aquifer.

Lithostratigraphic Descriptions

Sediments encountered during the construction of the IW-1 and MW-1 ranged in age from
Holocene to Lower Eocene. This section briefly discusses these sediments and their
relationship to the hydrostratigraphy of the site. Figure 3-1 provides a stratigraphic and
hydrostratigraphic column of the site. The hydrostratigraphic nomenclature utilized in
Figure 3-1 and discussed below is based on SFWMD Technical Publication 84-10,

Undifferentiated Holocene to Pliocene

Unconsolidated shell fragments and fine-grained limestone make up the undifferentiated
Holocene to Pliocene sediments at the site. The undifferentiated Holocene and Pleistocene
age deposits at the site are present from land surface to approximately 40 feet bpl and
consists of unconsolidated shells and shell fragments. The undifferentiated Holocene and
Pliocene deposits comprise the water table portion of the Surficial Aquifer at the site.

Miocene Series

Hawthorn Group. In Lee County, the Hawthorn Group is divided into two members. The
upper member is the Peace River Formation, which is made up primarily of greenish gray,
phosphatic clay with occasional interbedded fine-grained limestone at the site. The lower
member of the Hawthorn Group is the Arcadia Formation, a predominantly carbonate
formation consisting of limestone and phosphatic limestone with interbedded phosphatic
clay. Aquifers within the Hawthorn Group are collectively referred to as the Intermediate
Aquifer System.

The top of the Peace River Formation was encountered at a depth of approximately 40 feet
bpl, and is approximately 105 feet thick at the site. The top of the Peace River Formation is a
low permeability unit that acts as a confining interval (Upper Hawthorn Confining Zone)
separating the Surficial Aquifer from the Sandstone aquifer, and consists of moderately
porous sandy limestone, and is found between approximately 115 and 125 feet bpl.
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The Mid-Hawthorn Confining Zone is present below the Sandstone aquifer across the
interval from approximately 125 to 145 feet bpl and consists of low permeability greenish-
gray clay and phosphatic clay.

The lower stratigraphic unit of the Hawthorn Group, the Arcadia Formation, was
encountered at a depth of approximately 145 feet bpl and consists primarily of interbedded
phosphatic limestone, clay, and fossiliferous limestone at the site. The Arcadia Formation is
estimated to be 530 feet thick at the site and is characterized by a moderate to high gamma
ray signature (10 to 215 API units). The Mid-Hawthorn aquifer is present at the site from
145 to 340 feet bpl and consists primarily of interbedded fine-grained limestone and
phosphatic limestone. The Lower Hawthorn Confining Zone separates the Mid-Hawthorn
aquifer from the Lower Hawthorn aquifer and is present from 340 to 520 feet bpl. The Lower
Hawthorn Confining Zone is made up primarily of clay and phosphatic clay with
interbedded limestone. The Lower Hawthorn producing zone is present from 520 to 675 feet
bpl and consists of light gray limestone thin interbeds of clay, fossiliferous limestone, and
phosphatic limestone. The Lower Hawthorn producing zone is underlain by the Floridan
Adquifer System.

Oligocene Series

Suwannee Limestone. The Suwannee Limestone of the Oligocene Age occurs from a depth
of approximately 675 to 1,200 feet bpl and is characterized by a yellowish-gray and light
gray limestone with occasional interbedded dolomite, clay, and phosphatic limestone. It is
part of the upper Floridan Aquifer System, and characteristically exhibits moderate to high
permeability and artesian pressure. The base of the formation is marked by a decrease in
gamma ray activity.

Eocene Series

Ocala Formation. The Ocala Formation of the Upper Eocene Age occurs from a depth of
approximately 1,200 to 1,500 feet bpl. The formation is characterized by fine-grained
limestone with occasional interbedded dolomite. The limestone contains intervals with
abundant foraminifera and high porosity and permeability. The Ocala Formation is part of
the upper Floridan Aquifer System, and characteristically exhibits thin intervals of
moderately high permeability. The Ocala Formation overall, however, has relatively low
permeability. The contact between the Suwannee Limestone and the upper-most permeable
section of the Ocala Formation were selected for the upper monitoring interval of the
injection well system. '

Avon Park Formation. The Avon Park Formation of the Mid-Eocene Age occurs from a
depth of approximately 1,500to 1,900 feet bpl and is characterized by yellowish-gray,
recrystallized limestone with a small amount of dolomitic limestone and dolomite. The
upper portion of the Avon Park Formation typically exhibits permeability. The lower
portion of the formation is often finer grained, has a lower porosity than the upper portion,
and typically is confining in nature.

Oldsmar Formation. The Oldsmar Formation of the Eocene Age occurs from a depth of
approximately 1,900 feet bpl to below the total depth of the well. The lithology of the
Oldsmar Formation at this site is predominantly dolomite and interbedded recrystallized
limestone. The Oldsmar Formation contains highly transmissive, fractured, and cavernous
intervals often referred to as the “Boulder Zone.” Injected effluent exits the borehole in the
“Boulder Zone.”

TPASB2750001/RG192.00C 43



section4
Testing During Construction




SECTION 4

Testing During Construction

Testing during the construction of the injection well system included formation sampling,
reverse-air pilot hole water sampling, geophysical logging, air-lift specific capacity testing,
coring, packer testing, and injection testing. Results of the testing were used to determine
the hydraulic characteristics of the strata intercepted by the borehole, which were then used
to determine the optimal design of the weils. The surficial aquifer monitoring wells were
sampled once a week to monitor water quality changes within the water table aquifer.

Surficial Monitoring Well Water Quality

Throughout construction, water samples were collected on a weekly basis from each of the
four surficial monitoring wells to ensure that the surficial aquifer was not impacted by
construction activities. Water samples were field-analyzed for chioride, conductivity,
temperature, and pH. The water level at each well was also recorded. Figure 4-1 presents
chloride concentrations for all four wells during construction of the injection and
monitoring wells.

Both the water quality and water level at each surficial monitoring well remained relatively
stable throughout the construction period, with chloride concentrations generally
fluctuating between 150 milligrams per liter (mg/L) and 180 mg/L. Appendix F contains
the complete sampling data for each of the surficial monitoring wells for the duration of the
project. No construction-related impacts to the surficial aquifer were observed throughout
the testing period.

Formation Sampling

Formation cutting samples from IW-1 and MW-1 were collected at 10-foot intervals from
land surface to the total depth of the wells and were characterized for rock type, color,
consolidation, porosity, and fossils. Table 4-1 provides a generalized summary of the
geologic formations encountered during construction of the wells. Appendix G contains a
detailed lithologic description of samples from IW-1 and MW-1.

Geophysical Logging

Geophysical logs were performed in the pilot hole intervals of IW-1 and MW-1 to correlate
data obtained by different mechanisms and to provide additional geologic water quality
information of the intercepted borehole. Specifically, the geophysical logs were compared to
the formation samples taken during drilling and used to identify formation boundaries, as
well as to obtain specific geologic and hydrogeologic data pertaining to the underground
formations. These data were then utilized in the selection of optimum casing setting depths
for each well, determination of coring and packer testing intervals, and identification of
water producing intervals. Reamed hole caliper logs were also performed prior to casing
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TABLE 4-1
Geologic Formations Encountered

Depth Interval

{feet bpl) Description Formation Geologic Age
0-40 Limestone, Shell Fragments Undifferentiated Holocene to Pleistocens
40 - 145 Clay, Phosphatic Clay Peace River Miocene
{Hawthom Group)
145 - 675 Limestone, Phosphatic Limestone, Arcadia (Hawthorn Miocens
and Interbedded Clay Group)
675 - 1,205 Limestone, some Clay, Phosphate Suwannee Oligocene
1,205 - 1,500 Limestone, Dolomite Ocala Eocene
1,500 — 1,900 Yellowish Gray Limestone, Dolomite  Avon Park Eocene
1,900 - 3,036 Dolomite, Very Pale Orange Oldsmar Eocene
Limestone

installation to confirm borehole size and appropriate casing setting depths. Table 4-2
sumumarizes geophysical logging conducted during the construction of both wells.
Appendix L contains copies of each log performed during construction of IW-1 and MW-1.

In general, the geophysical logs correlate to each other, the drill cuttings, cores, and packer
tests data very well. Evaluation of the geophysical logs suggests that the interval from land
surface to 3,036 feet bpl can be divided into eight zones. Table 4-3 presents a geophysical log
interpretation of these eight zones.

A stratigraphic profile of the site was derived from the correlation of formation samples
with geophysical logs performed during pilot hole drilling. Strata encountered during
construction of the well ranged in age from Holocene to Lower Eocene Age deposits. The
Surficial, Intermediate, and Floridan Aquifer Systems were penetrated by both wells.
Figure 4-2 presents a geologic and hydrogeologic section of the site and geophysical logs
(gamma ray, caliper, and dual-induction) with a completion diagram of TW-1.

Pilot Hole Water Quality

Water samples were collected at approximately 30-foot intervals during reverse air drilling
of IW-1 and MW-1 to provide a generalized profile of water quality changes with respect to
depth. The samples were analyzed for TDS, chiorides, sulfate, sodium, and conductivity.
Closed circulation reverse air drilling techniques were used during pilot hole drilling below
a depth of approximately 400 feet bpl in both wells.

In all closed circulation systems, pilot hole water quality reflects a mixture of formation
fluids for the entire open hole interval and any fresh water which may have been used to
begin reverse air drilling. The mixing of pilot hole water from multiple zones results in
muted changes in water quality with depth, and may not necessarily relate to the water
quality near the bottom of the borehole.
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TABLE 4-2

Fort Myers Beach WWTP Injection Well System
Summary of Geophysical Logging Activities

Logging Well Well Progress and Type of Log
Event Date Name Casing Depth Runt Purpose
i January 13, 1998 IW-1 12-1/4 Inch Pilot Hole to C, DI, SP, GR Evaluate Surficial
473 feet bpl Aquifer and portion of
the Hawthorn Group
2 January 18, 1998 w-1 40-1/2 Inch Reamed Hole ¢, GR Contirm Reamed Hole
to 405 feet bpl Characteristics
3 January 30, 1998 wW-1 12-1/4 Inch Pilot Hole to C,GR, Dl 5, Evaluate the Lower
1,900 feet bpi SP, FC, FT, FM, Portion of the Hawthom
PFC, PFT, PFM  Group, Suwannes,
Ocala, and Avon Park
Formations
4 February 25, 1998 w-1 32-1/2 Inch Reamed Hole C, GR Confirm Reamed Hole
to 1,805 feet bpl Characteristics
5 March 26, 1998 IW-1 12-1/4 Inch Pilot Hole to C,GR, DI, 8, Evaluate the Avon Park
3,036 feet bp! SP, FC, FT, and Oldsmar
PFC, PFT Formations
6 March 30, 1998 Iw-1 12-1/4 Inch Pilot Hole to TV, FM, PFM Evaluate the Avon Park
3,036 feet bpl and Oldsmar
Formations
7 Agpril 28, 1998 W-1 24-1/2 Inch Reamed Hole C, GR Confirm Reamed Hole
to 2,375 feet bpl Characteristics
8 April 23-May 1, 1998 IW-1 16-Inch Casing to 2,370 T, GR Confirm Cement Tops
feet bpl
9 May 6, 1998 iwW-1 16-Inch Casing to 2,370 CBL Evaluate Cement
feet bpl Behind 16-Inch Casing
10 May 12, 1998 W-1 14-3/4 Inch Reamad Hole  C, GR Evaluate the Qpen Hole
to 3,033 feet bpl Interval of the Well
11 May 13, 1998 w-1 14-3/4 Inch Reamed Hole VS, FM, PFM Evaluate the Open Hole
to 3,033 feet bpl Interval of the Waell
12 May 15, 1998 MW-1  12-1/4 Inch Pilot Hole to C, DI, 8P, GR Evaluate Surficial
410 feet bpl Aquifer and portion of
the Hawthorn Group
13 May 17, 1998 MW-1 29 inch Reamed Hole to C,GR Confirm Reamead Hole
405 feet bpl Characteristics
14 May 21, 1998 MW-1  12-1/4 inch Pilot Hole to C, GR, DI, §, Evaluata the Lower
1,193 feat bpl 8P, FC, FT, FM, Porticn of the Hawthom
PFC, PFT, PFM  Group and Suwannee
Formation
15 May 23, 1998 MW-1  22-1/2 Inch Reamed Hole C, GR Confirm Reamed Hole
to 1,175 feet bpl Characteristics
16 May 25, 1998 MW-1  16-Inch Casing to 1,170 T, GR Confirm Cement Tops
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TABLE 4-2

Fort Myers Beach WWTP Injection Well System
Summary of Geophysical Logging Activities

Logging Well Well Progress and Type of Log
Event Date Name Casing Depth Runi Purpose
17 May 28, 1998 MW-1  12-1/4 inch Pilot Hole to C,GR,DI, 5, Evaluate Suwannes,
1,720 feet bpl SP, FC, FT, FM, Qcala, and Avon Park
PFC, PFT, PFM  Formations
18 June 2, 1998 MW-1  14-3/4 Inch Reamed Hole  C, GR Confirm Reamed Hole
to 1,718 feet bpl Characteristics
19 June 11, 1988 MW-1  6-5/8 Inch Casingto 1,574 C,GR,SB,VS  Evaluate Open Hole
fest bpl Interval and Cement
Behind 6-5/8 inch
Casing
20 June 15, 1998 IW-1  Completed Well T Evaluate Integyity of the
16-Inch Casing
21 June 16, 1998 W-1 Completed Well RTS Evaluate Cement at the
Base of the 16-Inch
Casing
1 Legend:

C - Caliper, GR - Natural Gamma Ray, DI - Dual Induction, SP - Spontaneous Potential, FC - Fluid Conductivity,
FT - Fluid Temperature, FM - Flowmeter, PFC - Pumping Fluid Conductivity, PFT - Pumping Fluid Temperature,
VS - Video Survey, 8 - Sonic, T - Temperature, CBL - Cement Bond Log, SB - Sector Bond, RTS - radioactive tracer

survey

bpl - below pad level

TPANE2750001/RG192.00C

45



TABLE 4-3

Geophysical Log Interpretation

Interval {feet bpl)

Commentis

0to 1,170

1,170 to0 1,270

1,270to 1,770

1,770 t0 1,840

1,840 10 2,040

2,040t0 2,185

2,195 to 2,440

2,440 10 3,036

Alternating intervals of confining and transmissive intervals. Transmissive intervals occur in
the Surficial, Intermediate, and upper Floridan Aquifer Systemns. Confining intervals are
located within the Hawthom Group and portions of the lower Floridan Aquifer System. The
dual induction log indicates that water within this interval contains less than 10,000 mg/L of
total dissolved solids (TDS) and is, therefore, located within the interval classified ag an
Underground Source of Drinking Water (USDW).

Transmissive, containing zones of moderate fluid production. The dual induction log
indicates that water within this interval is a USDW.,

Confining, does not contain any major fluid producing zones, with minor fluid producticn
from fractures at 1,530 and 1,575 fest bpl, and a minor producing zone at 1,645 feet bpl.
Review of the dual induction log indicates that the transition zone from the USDW to water
containing greater than 10,000 mg/L TDS is located between approximately 1,390 and
1,490 feet bpl.

Transmissive, contains a zone of high fluid production (1,770 to 1,780 feet bpl) and
moderate fluid production at 1,840 feet bpl. The dual induction log demaonstrates that water
within this interval is below the USDW.

Confining, does not contain major fluid producing zones. The dual induction log
demonstrates that water within this interval is below the USDW.

Highly transmissive, a highly cavemous and fractured zone. This zone is similar to the
upper Boulder Zone present at various injection well sites in Southeast Fiorida. The dual
induction log demonstrates that water within this interval is below the USDW.

Semi-confining, contains non-productive and moderately productive zones; most
preduction is from fractures in the upper half of this interval. The dual induction log
demonstrates that water within this interval is below the USDW.

Highly transmissive, a highly cavemous and fractured zone. This is similar to the Bouider
Zone that is used for injection in Southeast Florida. The dual induction log demonstrates
that water within this interval is below the USDW.
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Generally, pilot hole water quality data for IW-1 and MW-1 are presented in Tables 4-4
and 4-5, respectively. Because of the mostly fresh make-up water used during the initiation
of drilling from the bottom of the intermediate casing of IW-1, pilot hole water samples
were not collected.

Once the well was again making water, the make-up water was discontinued, and water
samples were collected again. The large increase in salinity noted upon re-collecting the
samples can be attributed to the high transmissity of the borehole at depth, allowing large
quantities of native water to displace the make-up water and provide a large change in
water quality. In fact, the 10,000 mg/L TDS boundary (base of USDW) was noted much
closer to land surface through packer testing. The muted water quality changes of the pilot
hole samples, however, did not detect this interface. Analytical results from the testing of
IW-1 and MW-1 showed an increase in concentration with depth for most parameters with
depth.

Air-Lift Specific Capacity Tests

Air-lift specific capacity tests were conducted at approximately 100 to 120-foot intervals
from 398 to 2,754 feet bpl and 400 to 1,676 feet bpl at IW-1 and MW-1, respectively, to
provide information on the specific capacity of the open hole interval of each well. Each test
was conducted for a duration of approximately 15 minutes, during which time water level
and flow rate measurements were taken to provide data for specific capacity calculations.

Tables 4-6 and 4-7 summarize the air-lift specific capacity data for IW-1 and MW-1,
respectively. Figures 4-3 and 4-4 present the air-lift specific capacity and normalized air-lift
specific capacity data with respect to depth for each well. The normalized air-lift specific
capacity data were derived by calculating the specific capacity of the given interval divided
by length of the test interval. The graphed data (Figures 4-3 and 4-4) allow an evaluation of
the productivity of the borehole which is unbiased by the amount of open borehole during
testing,

As shown in Tabie 4-6 and Figure 4-3, an increase in specific capacity occurred between the
intervals of 500 to 900 feet bpl, and 1,072 to 1,313 feet bpl in IW-1, suggesting that these
intervals are relatively productive. A similar increase in specific capacity occurred in the
interval from 1,170 to 1,433 feet bpl in MW-1, as shown in (Table 4-7 and Figure 4-4). Results
of air-lift specific capacity testing are greatly influenced by the density and heterogeneity of
the fluid in the borehole at the time of testing. Increases in fluid density below 1,313 feet bpl
atIW-1 and 1,433 feet bpl at MW-1 alter the test data such that data obtained below these
depths cannot directly be compared to the specific capacity data obtained in the less dense
waters in the upper sections of the wells.

Coring

While drilling the injection well pilot hole, core samples were collected to correlate with
drill cuttings and geophysical logs. Samples were obtained by a 4-inch diameter, 30-foot
core barrel. A total of nine cores were collected between 1,444 and 2,524 feet bpl. The cores
were first examined and described on site. Selected cores were then shipped to a testing
laboratory for a detailed analysis.
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TABLE 4-4
Fort Myers Beach Wastewater Treatment Plant

injection Well IW-1
Pilot Hole Water Quality
Depth (feet TDS Chloride Sulfate Sodium Conductivity
Date bpl) (mgiL} (my/L) (mg/L) {mg/L) {umhosfem)

1/20/98 430 1,120 155 149 74 2,360
1/20/98 460 1,030 152 163 74 2,140
1/20/98 490 1,430 152 109 73 2,440
1/20/98 520 1,480 152 115 76 2,300
1/20/98 5580 1,365 152 116 75 2,100
1/20/98 580 1,435 182 129 76 2,160
1/21/98 610 1,060 175 139 114 1,940
1/21/98 640 1,240 177 136 115 1,940
1/21/98 670 1,010 175 132 109 2,060
1/21/98 700 1,315 172 141 115 2,040
1/21/98 730 936 280 185 164 1,820
1/21/98 760 1,080 327 185 184 1,800
1/21/98 790 1,000 310 175 177 1,870
1/21/98 820 900 am 179 172 1,860
1/21/98 850 1,144 360 232 196 2,300
1/21/98 880 1,154 370 234 197 2,300
1/21/98 910 1,088 415 248 236 2,260
1/21/98 8940 1,132 440 262 240 2,260
1/22/98 970 1,008 385 239 202 2,010
1/22/98 1,000 1,000 370 232 199 1,840
1/22/98 1,030 892 355 242 182 1,780
1/22/98 © 1,060 202 360 225 185 1,800
1/22/98 1,080 1,456 608 248 27 2,440
1/22/98 1,120 1,188 515 229 244 2,100
1/22/98 1,160 1,172 475 230 232 2,080
1/22/98 1,180 1,240 450 238 237 2,120
1/23/98 1,210 1,612 685 258 326 2,610
1/23/98 1,240 1,624 655 254 323 2,480
1/23/98 1,270 1,504 595 230 290 2,360
1/23/98 1,300 1,304 570 217 260 2,140
1/23/98 1,330 1,104 470 189 218 1,800
1/23/28 1,360 1,320 565 196 258 1,940
1/23/98 1,390 1,396 625 219 292 2,300
1/23/98 1,420 1,372 307 201 630 2,320
1/26/98 1,450 1,518 750 249 369 2,670
1/26/98 1,480 1,396 675 284 370 2,440
1/26/98 1,510 2,353 1,118 299 514 3,860
1/26/98 1,540 1,500 715 246 370 2,640
1/27/98 1,670 1,815 800 227 395 2,980
1/27/98 1,600 1,865 1,050 231 450 3,140
1/27/98 1,630 2,207 1,000 289 545 3,680
1/27/98 1,660 2,113 900 299 533 3,580
1/28/98 1,690 1,950 900 280 463 3,340
1/28/98 1,720 1,855 900 270 448 3,140
1/28/98 1,760 2,205 825 314 460 3,300
1/28/98 1,780 2,710 1,175 305 543 3,300
1/28/98 1,810 2,487 925 314 457 3,960
1/28/98 1,840 3,047 1,300 347 612 4,540
1/28/98 1,870 3,520 1,475 390 745 5,060
3/3/98 1,900 N/A N/A N/A NIA N/A
3/3/98 1,930 N/A N/A N/A N/A N/A
3/4/98 1,860 N/A N/A N/A N/A N/A
3/4/38 1,590 17,950 7,148 1,233 3,555 23,600
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TABLE 4-4

Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1

Pilot Hole Watar Quality
Depth {test TDS Chloride Sulfate Sodium Conductivity
Date bpl) {mg/L) {mg/L) {mg/L) {mg/L} (umhos/cm)

3/4/98 2,020 19,300 7,898 1,251 3,847 25,200
3/5/98 2,050 21,600 9,797 1,665 5,138 29,900
3/5/98 2,080 23,400 10,897 1,784 5,293 30,700
3/5/98 2,110 26,900 14,396 2,256 7,151 36,900
3/5/98 2,140 31,400 20,994 2,812 10,012 42,500
3/5/98 2,170 31,100 20,544 3011 9,991 42,300
3/5/98 2,200 32,500 20,494 3,024 10,183 42,500
3/5/98 2,230 32,600 19,844 2,863 9,964 42,300
3/5/98 2,360 32,700 19,744 2,947 9,798 42,500
3/6/98 2,290 31,400 19,194 2,892 8,475 41,500
3/6/98 2,320 33,400 19,444 2,832 9,465 41,900
3/6/98 2,350 34,200 19,484 2,861 9,546 42,100
3/6/98 2,380 32,350 18,394 2,877 9,483 42,100
3/10/98 2,410 32,900 18,794 2,583 9,431 41,700
3/10/98 2,440 34,000 20,194 2,824 10,161 43,100
3/10/98 2,470 34,400 20,344 2,851 10,499 43,600
310/98 2,500 34,800 22,293 2,902 10,311 44,300
3/11/98 2,540 35,100 20,794 3,001 10,549 44,500
3/11/98 2,570 35,155 21,343 2,799 10,508 44,500
3/11/98 2,600 35,760 22,843 3,071 10,484 44,700
3n1/98 2,630 35,550 21,793 3,024 10,272 45,000
3/11/28 2,660 34,500 20,244 2,807 9,932 41,400
3/11/98 2,690 33,800 20,494 2,791 9,985 41,700
311/98 2,720 36,000 20,494 2,785 9,889 42,200
3/12/98 2,750 N/A N/A N/A N/A N/A

312/98 2,780 N/A N/A N/A N/A N/A

3/12/98 2,810 N/A N/A N/A N/A N/A

3/13/98 2,840 N/A N/A N/A N/A N/A

3/13/98 2,870 36,100 20,744 2,922 10,662 44,000
3/16/98 2,900 35,200 21,493 2,850 10,746 42,800
3/17/98 2,930 35,700 21,743 2,825 11,083 42,500
3/17/98 2,980 36,000 20,993 2,880 10,616 43,400
3N7/98 2,980 35,900 20,744 2,872 10,673 43,600
3/18/28 3,020 37,200 21,943 2,916 11,708 43,500

feet bpl = feet below pad level

mg/L. = milligrams per liter
umhosfcm = micromhos per centimeter

TPA/82750001/RG192.D0C
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TABLE 4-5
Fort Myers Beach Wastewater Treatment Plant
Monitoring Well MW-1

Pilot Hole Water Quality
Depth TDS Chloride Sulfate Sodium Conductivity
Date (feet bpl) (mg/L) {mg/L) {mg/L) (mg/L) {umhosicm)
5/20/98 430 1,096 487 17 247 1,841
5/20/98 460 1,044 475 120 240 2,910
5/20/98 430 1,028 460 117 235 1,960
5/20/98 520 1,018 480 126 240 1,936
5/20/98 550 1,028 455 13 229 1,580
5/20/98 580 1,000 445 135 229 1,599
5/20/98 610 1,098 455 119 236 1,921
5/20/98 660 1,092 465 90 245 1,976
5/20/98 690 952 440 124 216 1,434
5/20/98 720 1,052 445 131 233 1,540
5/20/98 750 1,292 550 179 286 2,470
5/20/98 780 1,232 570 158 287 1,170
5/20/98 810 1,100 530 154 276 1,714
5/20/98 840 248 445 118 239 1,396
5/20/98 B70 1,352 640 165 360 1,990
5/21/38 900 1,412 587 157 322 2,040
5/21/98 930 1,710 850 226 457 3,310
5/21/98 980 1,630 1,162 295 598 3,150
5/21/98 1,080 1,833 1,019 279 525 2,860
5/21/98 1,110 1,880 1,075 266 548 3,040
5/21/98 1,140 2,313 1,125 263 566 4,430
5/21/98 1,180 2,220 1,075 253 553 4,240
5/26/98 1,220 4,560 1,350 304 794 9,070
5/26/98 1,250 6,340 1,415 289 796 9,330
5/26/98 1,280 5,560 1,330 294 764 8,470
5/26/98 1,310 5,800 1,450 311 799 8,540
5/26/98 1,340 5,880 1,700 296 833 8,920
5/26/98 1,370 5,860 1,500 302 829 8,870
5/26/98 1,400 5,760 1,650 37 830 8,920
5/26/98 1,430 5,440 1,375 314 825 8,830

TPASE2750001/RG192.00C 411



TABLE 4-5

Fort Myers Beach Wastewater Treatment Plant

Monitoring Welf MW-1
Filot Hole Water Quality
Depth TDS Chiloride Sulfate Sodium Conductivity
Date (feet bpi) {mg/L) (mg/L) {mg/L) {mg/L) (pmhosfcm)
5/26/98 1,460 4,620 1,475 287 816 8,760
5/26/98 1,490 5,220 1,475 328 809 8,790
5/26/98 1,520 4,620 1,450 291 812 8,650
5/26/98 1,550 4,680 1,425 297 g18 8,680
5/27/98 1,680 4,180 1,824 329 896 7,560
5/27/98 1,610 4,000 2,024 375 987 7,470
5/27/98 1,640 4,800 2,124 38 994 8,250
5/27/98 1,670 5,260 2,299 373 1,070 8,180
5/27/98 1,700 5,240 2,374 475 1,214 8,270

teet bpl = feet below pad level
mg/L = miligrams per liter
pmhos/em = micromhos per centimeter

TPASE2750001RG192.D0C
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TABLE 4-6

Fort Myers Beach WWTP
Injection Well IW-1

Air-Lift Specific Capacily Tests Resuits

Testinterval {ff.  Pumping Rate Drawdown Specific Capacity
Test # bpl) {gpm} (feet) {gpm/t)
1/20/98 398-500 300 162 1.9
1/20/98 398-600 450 150 3.0
1/21/98 398-700 635 96.5 6.6
1/21/98 398-800 680 79 8.6
1/22/98 398-900 585 37.75 15.5
1/22/98 398-1072 585 37.75 15.5
1/22/98 388-1192 578 25 23.1
1/23/88 398-1313 660 22 30.9
1/23/98 398-1434 673 26.9 25.0
1/26/98 398-1554 689 2565 27.0
1/27/98 398-1669 748 30.2 24.8
1/28/98 398-1793 623 23 27.1
1/28/98 398-1900 478 18.8 254
3/4/98 1794-2020 50 14.7 34
3/5/98 1794-2153 725 22 329.5
3/5/98 1794-2273 750 1.4 535.7
3/6/98 1794-2380 825 ¢ Very Large
3/11/98 1794-2633 azs 0 Very Large
3n2/98 1794-2754 850 0 Very Large
ft. bpl = feet below pad level
gpm = gallons per minute
gpm/ft = gallons per minute per foot
TABLE 4-7
Fort Myers Beach WWTP
Monitoring Well MW-1
Air-Lift Specific Capacity Tesls Results
Test Intervai {ft. Pumping Rate Drawdown Specific Capacity
Test # bpi} (gpm) (feet) (gpm/ft)
5/21/98 400-1060 500 18.8 26.60
5/21/98 400-1193 828 17.4 47.59
5/26/98 1170-1330 411 29 141.72
5/26/98 1170-1433 1100 2.3 478.26
5/26/98 1170-1533 650 89 7.30
£/26/98 1170-1676 470 104 4.52

ft. bpl = feet below pad level
ft. bpl = feet below pad level
gpm = gallons per minute

gpm/ft = gallons per minute per foot

TPARB2FS0001/AG192.00C
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Air-Lift Specific Capacity Data
Fort Myers Beach WWTP [W-1
January 20, 1998 to March 12, 1998
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Air Lift Specific Capacity Data
Fort Myers Beach WWTP MW-1
May 21, 1998 to May 26, 1998
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MW-1 Air-Lift Specific Capacity Data
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The testing laboratory (Ardaman & Associates, Inc.) analyzed the selected cores for vertical
and horizontal permeability and total and effective porosity. Table 4-8 presents results of
laboratory analyses and a generalized description of each core. Appendix H contains
detailed description of the cores and laboratory methods used for hydraulic conductivity
and porosity determinations, along with the laboratory results. Results of hydraulic
conductivity laboratory analyses demonstrate varying degrees of confining characteristics
throughout the intervals tested, with vertical hydraulic conductivities as low as

1.0x 10" em/sec.

Packer Tests

Eight straddle packer tests and two single packer tests were conducted in intervals between
1,220 and 3,000 feet bpl to determine water quality and hydraulic characteristics of the test
intervals. Large diameter borehole conditions, due to washouts in many portions of the
open hole, (see the caliper logs), were a limiting factor in the selection of intervals suitable
for straddle packer testing.

Each packer test consisted of pumping the test interval at a predetermined rate and
recording water level drawdown over time. Preliminary pumping tests were conducted to
determine the optimal pumping rate for each interval.

Figures 4-7 through 4-16 present packer test recovery water level data and calculated
transmissivity and hydraulic conductivity for each packer test.

Data from the pumping portion of each packer test were used to determine the specific
capacity of the test interval. Water level recovery measurements were taken immediately
following the pumping to provide data for transmissivity and hydraulic conductivity. Water
levels during the packer tests and recovery periods were measured using a submersible
pressure transducer and were recorded by an Insitu Hermit 2000 series data logger. Water
samples were collected throughout the pumping portion of the tests and analyzed for
conductivity and chlorides to demonstrate that water quality had stabilized before collecting
a final water sample for laboratory analysis. Final water samples were collected at the end of
pumping to evaluate water quality within the test interval to help identify the base of the
USDW.

Table 4-9 summarizes water quality data for packer tests conducted between 1,220 and
3,036 feet bpl. Water quality data from the straddle packer tests demonstrate that the base of
the USDW is located within the interval from 1,400 to 1,515 feet bpl. Below this interval,
water quality degrades quickly to TDS concentrations of greater than 30,000 mg/L. The
water quality data obtained from the packer test closely correlates to the geophysical log
interpretations.

Table 4-10 summarizes packer tests flow rates, drawdown, calculated specific capacity,
transmissivity, and hydraulic conductivity. Figures 4-5 and 4-6 present graphs showing
specific capacity with depth for the intervals from 1,000 to 2,400 feet bpl and 1,000 to 2,200
feet bpl, respectively. Figure 4-5 is presented to demonstrate the relatively high specific
capacity of the interval between the upper and lower Boulder Zones, suggesting that these
two zones may be hydraulically connected. Figure 4-6 supports the relatively high specific
capacity of intervals below 1,830 feet bpl, in contrast to the very low specific capacity
{confining) of intervals above 1,830 feet bpl.

TPARB2750001/RG192.00C 4-16



TABLE 4-8

Fort Myers Beach WWTP

Injection Well [W-1
Core Summary

Cored Intervai

Vertical
Hydraulic

Horizontal
Hydraulic

Total

Sampie Depth Conductivity Conductlvity Porosity

(ft. bpl) Generalized Description (ft. bpl) (cm/sec) {cm/sec) (%)

144410 1458  Limestone, fine grained, low porosity, wall 1449.7-1450.2 1.0x10% 1.3x10° 39
consolidated 1453.5-1454.0 1.2x10° 1.2x10° 38

1554101568  Limestone, very fine to gravel grained, very lowto 1555.2-1555.8 1.0x 107 53x10° 38
high porosity, moderately to well consolidated 165567.0-1557.4 1.6 x10®

1869 to 1684  Limestone, fine to medium sand grained, low to 1674.1-16745 2.8x10° 1.6x10° as
moderate porosity, well consolidated

193010 1942 Limestone, fine to medium sand grained, low 1930.1-1930.6 45x10° 1.3x10°® 26
porosity, well censolidated

1965t0 1984  Interbedded limestone and dolomite, fine to 1965.0-1965.8 3.6x10* 4.9x10* 30
medium sand grained, low to very high porosity,  1972.3-1972.8 7.0 x 10°® 6.8x10° 29
vuggy, well consolidated

2045102062  Dolomite, very fine grained, high to low porosity, 2050.7 - 2051.0 1.0 x 10°"° 3
vuggy, well consolidated

2280 to 2297 Interbedded dolomitic limestone and dolomite, 2280.0-2280.3 1.6 x107 1.0x107 14
very fine sand grained, low porosity, some small  2287.0-2287.5 2.8x10° 1.4x10° 7
vugs, well consolidated

238010 2408  Interbedded limestone and dolomitic limestone, 2381.0-2381.4 3.7x10° 3.5x10° 16
very fine to medium sand grained, low porosity, ~ 2385.2-2386.0 9.4x 107 9.5x 107 20
some small vugs, well consolidated

2514 to 2524 Limestone, fine to medium sand grained, low 2514.3-2514.8 3.0x10? 4.2x10* 34
porosity, well consolidated 2517.8-2518,5 44x10" 52x10* 34

ft. bpl = feet below pad level

TPARB2750001/RG192.00C 417



Packer Test Specific Capacity Data
Fort Myers Beach WWTP IW-1
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Packer Test Specific Capacity Data
Fort Myers Beach WWTP IW-1
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Packer Test No. 1 (1,812-1,844) Recovery Data

Fort Myers Beach WWTP |W-1
February 3, 1998
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Packer Test No. 1 (1,812-1,844 feet bpl) Recovery Data

Prwalen\ 136794 reportichantsipacker] _1812-1844



Packer Test No. 2 (1723-1755) Recovery Data
Fort Myers Beach WWTP IW-1

Feb 4, 1998
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Packer Test No. 3 (1,515-1,567) Recovery Data
Fort Myers Beach WWTP 1W-1

Feb 7, 1998
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Packer Test No. 3 (1,515-1,567 feet bpl) Recovery Data

P:waten136794\reportichansipacker3_1515-1567



Packer Test No. 4 (1,220-1,273) Recovery Data
Fort Myers Beach WWTP IW-1

Feb 7-8, 1998
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Packer Test No. 4 (1,220-1,273 feet bpl) Recovery Data
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Packer Test No. 5 (1,389-1,400) Recovery Data

Fort Myers Beach WWTP IW-1

Feb 9, 1998
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Packer Test No. 5 (1,389-1,400 feet bpl) Recovery Data
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Packer Test No. 7 (2,319-3,000 feet bpl) Recovery Data
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Packer Test No. 8 (1,796-1,950) Recovery Data
Fort Myers Beach WWTP IW-1

April 7, 1998
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Packer Test No. 9 {(1,950-2,043) Recovery Data
Fort Myers Beach WWTP IW-1
April 13, 1998
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Packer Test No. 9 (1,950-2,043 feet bpl) Recovery Data
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Packer Test No. 10 (1,820-1,956) Recovery Data
Fort Myers Beach WWTP IW-1
April 14, 1998
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Table 4-9
Fort Myers Beach WWTP

injection Well IW-1
Packer Tests Water Quality Summary

Parameter
Conductivity Chiloride Potassiumn Magnesiurn
Test Interval (ft. bpl) {pmhos/cm)  TDS (mg/L) (mg/L) Sulfate (mg/L) {mg/L} Sodium (mg/L) {mg/L) pH (S.U.)
1,220 101,273 6,670 5,000 2,294 443 14.9 1,079 152 7.89
1,382 to 1,400 9,000 6,675 3,400 348 47.4 1,395 234 7.15
1,515 to 1,567 44,600 31,500 16,394 1,371 221 7,745 826 7.35
1,723 to 1,755% N/A N/A N/A N/A N/A N/A N/A N/A
1.812t0 1,844 69,200 41,600 18,484 2,994 301 10,205 897 7.31
1,796 to 1,950 3,800 30,000 16,495 2,390 248 8,517 641 7.51
1,820 to 1,956 40,150 33,650 18,494 2,452 255 10,076 874 7.50
1,950 to 2,043 40,400 33,600 22,493 2,483 266 10,282 709 7.28
2,219 t0 2,300 44,900 37,400 24,492 2,870 257 11,602 824 7.15
2,319 to 3,036 45,200 37,200 20,494 2,899 270 11,896 903 7.21

ft. bpl = feet below pad level

pumhosfem = micromhos per centimeter

mg/L = milligrams per liter

pmhos/cm = micromhos per centimeter

N/A = not available

*The interval from 1,723 to 1,755 was not sampled due to the low pumping rate (1 gpm) and the long period of time necessary
ta purge the drill stem and collect a representative background sample.
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TABLE 4-10

Fort Myers Beach WWTP
Injection Well IW-1
Packer Tests Data
Specific Hydraulic
Test Interval Pumping Rate Drawdown Capacity Transmissivity Conductivity
Test#  (ft. bpl) {(gpm}) (teet) (gpm/t) (gpdifi) (tt/day}
1 1,812 - 1,844 30 129 0.23 87 0.36
2 1,723 - 1,755 ] B84 0.01 4.0 0.7
3 1,515 - 1,687 5 170 0.03 7.8 0.02
4 1,220 - 1,273 75 109 0.89 260 0.66
5 1,389 - 1,400 0.75 200 0.004 09 0.1
6 2,219- 2,300 100 10.6 2.43 ND ND
7 2,319 - 3,000 100 0.3 333.33 ND ND
8 1,794 - 1,950 85 40.5 2.10 660 0.57
9 1,950 - 2,043 85 37 230 561 0.81
10 1,820 - 1,956 85 42 2.02 1320 1.21

ft. bpl = feet below pad level

gpm = gallons per minute

gpm/ft = gallons per minute per foot
gpdft = gallons per day per foot
ft’day = faet per day

TPA/282750001/RG192.D0C
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Injection Test

An injection test was conducted at IW-1 on July 15, 1998 to evaluate the hydraulic
characteristics of the injection well and verify the integrity of the confining units between
the injection zone and the monitoring intervals of MW-1. Flow rate was measured using a
16-inch Water Specialties flowmeter throughout the 12-hour test. Injection pressure at IW-1
and water level in both of the monitoring zones of MW-1 were monitored and recorded for
the 5-day background period, 12-hour test, and 12-hour recovery period using an Insitu
Hermit 2000 data recorder. In addition to the injection and onsite monitoring well, the water
level in USGS Well No. L-2529 (constructed to a total depth of 545 feet bpl and located
approximately 0.5 miles from the site) was also monitored. An Insitu Hermit 1000 data
logger was installed at the wellhead for approximately a day and a half before the start of
the test, through the injection test, and for the 12-hour recovery period.

The injection test was conducted at a flow rate between 5,350 and 5,500 gallons per minute
(gpm) using reclaimed water from the WWTP. Figures 4-17 through 4-19 present the
injection well wellhead pressure, compared with water levels of both zones of MW-1, and
ambient barometric pressure. Figures 4-20 through 4-22 present the wellhead pressure of
IW-1, compared with both zones of the monitoring well MW-1, and tidal water elevations
for Matanzas Pass, located approximately 2 miles to the south of the injection well site.

Wellhead pressure at IW-1 was approximately 26 pounds per square inch (psi) before the
test, and ranged from approximately 43 to 46 psi (because of the minor fluctuations in flow
rate) during the injection test. Wellhead pressure returned to approximately 26 psi almost
immediately following injection. The approximate 20 psi increase in wellhead pressure is
primarily a result of pipe friction losses within the well casing. Considering pipe friction
losses for a 15-inch inside diameter new steel pipe at a flow rate of 5,500 gpm, the net
adjusted wellhead pressure increase within the formation is approximately 3 psi. This 3 psi
results in a calculated specific capacity of approximately 800 gpm/foot.

Water level changes in both monitoring zones of MW-1 related to barometric and tidal
effects are evident throughout the monitoring period. There is no apparent correlation of
pressure changes related to injection testing, however, in either zone of the monitoring well.

Figure 4-23 presents water levels for USGS Well No. L-2529 from approximately 39 hours
before the start of the injection test through the 12-hour recovery period. No correlation of
water level changes in the monitoring well related to injection testing at Well No. L-2529
was noted.

Background Water Quality Sampling

IW-1 was sampled for background water quality on May 12, 1998, after fully developing the
well to establish true background conditions. Appendix I contains complete analytical
results for the water quality background samples obtained from IW-1 and both monitoring
zones of MW-1. The water sample was analyzed for primary and secondary drinking water
standards and FDEP’s minimum criteria. The background sample had a TDS concentration
of 29,200 mg /L, further demonstrating that the injection zone is located below the base of
the USDW.

TPASA2750001/RG192.D0C 432



Fort Myers Beach WWTP [W-1
Injection Test
July 14 - 16, 1998

50 14.9
‘ ‘ ‘ l l | [ ‘ Q =5,500
~——— Injection Well gpm
—e— Barometric Pressure &
45 L] — 14.85
B 4
pd //
Q =5,350| || ©=5,400
4 - = —4—1 14,
0 gpm gpm 14.8 g
IRecove g
— < | Background l ry 3
; g
5 35 1475 @
1] 1]
2 %
T =
®
{Injection g
80 14 147 2
25 14.65
20 } 14.6
0 500 1,000 1,500 2,000 2,500 3,000
Time (min)
Figure 4-17

Injection Well IW-1 Wellhead Pressure and Barometric Pressure PrwhleA136794voportichartsiniacion_tast!_up¥ig!



Fort Myers Beach WWTP IW-1
Injection Test

July 14 - 16, 1998
22.9 l ‘ ‘ ‘ ‘ I 14.9

~——MW-1 Upper Zone
—&— Barometric Pressure

22.85 H 14.85
< [Injection] »
228 5 PUPREV RN N VD [ (N AN S S > iFIecovery,L—"—y w148
« | Background]
3 Il :
; 2275 1475 3
8 3
3} =,
-u-,- 1]
8 274 147 9
et Ll
E 7]
> fi 73
3 ,,._lJLJI Vi L'L J‘rm ' g
o 22.85 - o Hi ¥ 14.65
% gl L LT ®
= uJ =
YT u.ﬁ__‘.r
22.6 H 14.6
22.55 14.55
225 14.5
0 500 1,000 1,500 2,000 2,500 3,000
Time (min)
Figure 4-18

Monitor Well MW-1 Upper Monitor Zone Water Level and Barometric Pressure P vater13879 vapomeharsinjaction_fest]_upiig?



Fort Myers Beach WWTP IW-1

Injection Test

July 14 - 16, 1998

7.5 ‘ I | ‘ ‘ l 14.9
—— MW-1 Lower Zone < Injection{ >
—— Barometric Pressure o 14.85
| .
< Background] > ol {Recovery p

74 14.8
g g
S - 14.75 g
a 3
o \ 2
s z
& 73 147 3
3 \ f 11\
= E
g \ / \ / :
@ ’ il 14.65 G
8 V"\ N ) / z
g / N Rt

7.2 .1\ / —‘\ + 146

, / 1ass
\ \
7.1 14.5
0 500 1,000 1,500 2,000 2,500 3,000
Time (min)
Figure 4-19

Monitor Well MW-1 Lower Monitor Zone Water Level and Barometric Pressure

P:walar\ 136794 veportichartstinjaction_test1_upiigl



Injection Test
July 14 - 16, 1998

Fort Myers Beach WWTP IW-1

50 3
| 1] Q= 5,500
— Injection Well gpm Q=5.400
/_'\\ —&—Tide * 1 _gp,m
A4
| = &N
/ Q =5,350 /
40 l / gpm 1 ...... - 2 c:é
@<
m
_ |/ / :
Lo 35 o
T . >
z
\ [ e {Injection \ Q
30 \ / \ / —-t1 8
25 05
|Background
< - | |Recovery »
20 ; 0
0 500 1,000 1,500 2,000 2,500 3,000
Time {min)
Figure 4-20

Injection Well IW-1 Wellhead Pressure and Tidal Elevations

Pwate1367%4vreporticharistinjection, o3t _upifigd



Fort Myers Beach WWTP IW-1
Injection Test
July 14 - 16, 1998
S I >

—MW-1 Upper Zone
2285 {—|*—Tide

2.8
/\ | Injection >
228 b _

2275

3
I

22.7

/ f y
e | A rl— \ / | Fr}'flj B Lll_.\i\ / _.JIPTL" 2
b/ L s

Water Level (feet above pad)
.
]
.
9 \
P
T

(QADN “1d) uoneas|g apiy

-1 0.8
> |Recovery] »
22.55 04
<+ | Background} »
22.5 f 0
0 500 1,000 1,500 2,000 2,500 3,000
Time {min)
Figure 4-21

Monitor Well MW-1 Upper Monitor Zone Water Level and Tidal Elevations P-wale136794veporticharis\njaction_est! _upVigs



Fort Myers Beach WWTP 1W-1
Injection Test
July 14 - 16, 1998

T T T T T 1] °

——MW-1 Lower Zone < lInjection >
—e—Tide

» Background e - Recovery
7.4 6

7.3 4 —f— -

Water Level (feet above pad)

_./J"-
i
|
Ia
(aADN “14) uoneaa|3 aplL

\
i Nend Pt
ra
- X N a BN 1,
INIALA WYL NS
YT/ TN~ \/
7.1 0
0 500 1,000 1,500 2,000 2,500 3,000
Time (min)
Figure 4-22

Monitor Well MW-1 Lower Monitor Zone Water Level and Tidal Elevations

Pwale 136798 reporiichans\injection_test!_up\figs



Both monitoring zones of MW-1 were sampled for background water quality on July 6,
1998. Before sampling, both zones were fully developed. The samples were analyzed for
primary and secondary drinking water standards and FDEP’s minimum criteria. The
background sample for the upper monitoring zone had a TDS concentration of 4,020 mg/L,
further demonstrating that the monitoring zone is located above the base of the USDW. The
TDS concentration of the lower monitoring zone sample was 30,000 mg/L, further
demonstrating that the lower monitoring zone is located below the base of the USDW.
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SECTION 5

Mechanical Integrity Testing

Mechanical Integrity Testing (MIT) of well IW-1 and MW-1 was performed to evaluate the
integrity of the wells in accordance with standards set forth in Chapter 62-528, F.A.C.
Testing of IW-1 included a video survey of the casing and wellbore, temperature and
cement bond logs, a casing pressure test, and radioactive tracer testing. Testing of MW-1
included a video survey, sector bond log, and a casing pressure test. Results of testing
demonstrated that both wells meet the requirements for both internal and external MIT as
set forth in Chapter 62-528.300(6), F.A.C.

Injection Well IW-1

Casing Pressure Test

On May 4, 1998, a casing pressure test was successfully conducted on the final 16-inch
diameter casing of IW-1. The pressure test was conducted after cementing the casing in
place and before drilling out the cement plug at the base of casing. The casing was
pressurized with water to 150 psi. The wellhead pressure was monitored for a 2-hour period
with a calibrated 200-psi pressure gauge. Pressure readings were recorded manually every 5
minutes during the 2-hour test. During the course of the test, the pressure increased slightly
from 150 psi to 155 psi. The 5 psi gain was within the 5 percent limit (7.5 psi) specified by
FDEP for a 1-hour pressure test. The casing pressure test was observed by Jack Myers
(FDEP), Mark Beaverson (Johnson Engineering), and Bill Beddow (CH2M HILL). A total of
12 gallons of water were drained from the casing as pressure was released. A summary of
the casing pressure test data is provided in Appendix J.

Video Survey

A color camera video survey was conducted at IW-1 on May 13, 1998, by Florida
Geophysical Logging, Inc., after completely flushing the well with greater than

50,000 gallons of potable water from an onsite fire hydrant. A backflow preventer was
installed at the fire hydrant before beginning the potable water flush. The camera assembly
was equipped with centralizers to keep it centered in the well, and its elevation was
“zeroed” at pad level. The video survey was conducted to a depth of 3,036 feet bpl.

The survey showed no inconsistencies, and the casing appeared to be in good condition. The
base of the 16-inch casing was identified at a depth of 2,375 feet bpl. The video survey was
terminated when the top of sediment in the borehole was encountered at a depth of

3,036 feet bpl. Appendix K contains a copy of the video survey report.

Geophysical Logging

Cement bond and high resolution temperature logs were performed on injection well TW-1
by Florida Geophysical Logging, Inc., on May 5 and June 15, 1998, respectively. Appendix L.
contains copies of the logs.
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The cement bond log (CBL) was conducted to assess the quality of the cement-to-casing
bond of the final casing of IW-1. The log was performed before the cement plug at the base
of the casing was drilled out. Additionally, the log was performed before cementing the
upper 230 feet of the 16-inch casing to allow the tool to be calibrated to uncemented casing
(above 230 feet bpl) and cemented casing (below 230 feet bpl). The CBL demonstrated an
adequate cement bond exists around the final 16-inch casing from 230 feet bpl to the base of
the logged interval, with the exception of the interval from approximately 2,045 to 2,100 feet
bpl, where gravel was placed during well construction because of the presence of lost
circulation zones. Above 230 feet bpl, the cement bond log confirms that the casing was
uncemented at the time of the logging event. The interval from land surface to 230 feet bpl
was cemented following completion of the cement bond log,

The temperature log (run from land surface to a total depth of 3,033 feet bpl) indicated a
temperature between 86.8°F and 95.5°F from 100 to 2,440 feet bpl. Between 2,440 and
3,033 feet bpl, the temperature increased from 95.2°F to approximately 101.5°F. Results of
temperature logging give no indication of leaks in the 16-inch diameter casing.

Radioactive Tracer Survey

Background

On June 16, 1998, an RTS was performed on IW-1 after pumping 45,000 gallons of potable
water into the well. The survey was conducted by Florida Geophysical Logging, Inc., in the
presence of Mr. Jack Myers (FDEP) and Mr. David McNabb (CH2M HILL).

In preparation for RTS logging, a gamumna ray log was conducted on June 15, 1998, from the
total depth of the well at 3,030 feet bpl to land surface to establish background conditions on
the entire well. Using the Casing Colar Locator (CCL), the base of the 24-inch casing was
delineated at 2,372 feet bpl. The base of casing was identified using by the CCL during each
logging run throughout the RTS.

One static test and two dynamic tests were performed. The tracer fluid (Iodine 131) was
placed in an RTS5 tool equipped with an ejector, upper, middle, and lower gamma ray
detectors, and a CCL. The upper (top) gamma ray detector (GRT) is located 10 feet above the
egjector on the tool. The middle (GRM) and lower (bottom) (GRB) gamma ray detectors are
located 3.1 feet and 12.3 feet, respectively, below the ejector. Figure 5-1 presents a schematic
diagram of the radioactive tracer tool used during the test.

During the static test, the ejector was located 1 foot below the base of the casing (2,373 feet
bpl). For the dynamic tests, the ejector was positioned 5 feet above the base of the casing at a
depth of 2,367 feet bpl. For each test, the RTS tool was placed in time drive for 2 minutes
prior to ejecting tracer to ensure the detectors were functioning properly. Following the
2-minute detector test, 1 milliCurie (mCi) of Iodine 131 was ejected under both static and
dynamic conditions. Gamma ray activity was monitored for 60 minutes after release of
tracer during each test. Following each monitoring period, a log out of position was
performed to 200 feet above the highest point at which elevated gamma counts were
detected. This was followed by a flush of at least one casing volume of water. After the
flush, the tool was lowered and logged out of position to 200 feet above the highest point at
which elevated gamma counts were detected. The dynamic tests were performed at an
injection rate of 40 gpm of potable water from an onsite fire hydrant. A backflow preventer
was installed at the fire hydrant before performing the dynamic tests.
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The background gamma log that ran from the pad level to a total depth of 3,030 feet bpl is
identified at the top of the RTS log sheet as BACKGROUND GAMMA RAY. Following the
background gamma log, a log was performed to verify the base of casing at 2,372 feet bpl.
This log pass is identified at the top of the log sheet as CASING BOTTOM TIE-IN. The log
verified the base of casing at 2,372 feet bpl. The log sheet presents four logs across the page
from left to right, as follows:

* GRT (top detector, 10 feet above ejector)
* GRM (middle detector, 3.1 feet below ejector)
* GRB (bottom detector, 12.3 feet below ejector)

The CCL is displayed on the right side of the GRT track. Appendix L contains a copy of the
RTS log.

Ejection No. 1 (First Static Test)

The first static test began by positioning the ejector 1 foot below the base of the 16-inch-
casing at a depth of 2,371 feet bpl. After 2 minutes of time drive logging to ensure that the
detectors were functioning properly, 1 mCi of tracer was ejected. The output of the three
gamma detectors during the 2-minute test of the detectors and the hour following ejection of
1 mCi of tracer is displayed in log file STATIC TEST. For this log, the vertical scale
represents time and the horizontal scale represents the gamma ray count. Reading the log
upwards, approximately 3 inches of the vertical scale represents 5 minutes of time.
Increased gamma ray activity was evident less than a minute following the release of tracer
at the middle detector, 3.1 feet below the ejector port.

At 2.5 minutes after ejection, tracer was detected at the middle detector. Tracer was then
detected at the bottom and top detectors at 3.5 and 7 minutes, respectively, after ejection.
These time intervals represent relatively uniform diffusion of tracer away from the ejector.
Dispersion of tracer appeared fairly uniform during the 60 minute monitoring period.

After the first static test, a log out of position was conducted. The output of the three gamma
detectors and the CCL during the log out of position is displayed in the log file titled LOG
OUT OF POSITION. Elevated gamma activity related to staining of the casing is evident on
the log out of position. Residual staining is also evident on the middle and bottom detectors.
Gamma ray activity at the top detector is similar to the background gamma ray log above a
depth of 2,326 feet bpl. The casing was then flushed with more than 14,000 gallons of water
before lowering the RTS tool to the base of the casing.

As shown on log file titled LOG AFTER FLUSH PASS, the log out of position following the
casing flush indicates the residual tracer stain in the casing and on the middle detector was
reduced by the casing flush. The residual stain on the bottom detector was removed by the
casing flush. Gamma ray activity at the top and bottom detectors is similar to the
background gamma ray log above a depth of 2,355 feet bpl.

The results of the static test indicate static diffusion of radioactive tracer during the
60-minute monitoring period. '

Ejection No. 2 (First Dynamic Test)

The second ejection was conducted under dynamic conditions to verify the integrity of the
grout seal around the base of the 16-inch casing. Potable water was pumped into the well at
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a rate of 40 gpm. The ejector of the tool was positioned 5 feet above the base of the casing
(2,367 feet bpl) and 1 mCi of tracer was released following 2 minutes of time drive logging.
The gamma ray response from each detector is shown on log file DYNAMIC TEST #1. An
increased gamma ray response was evident at the middle detector approximately

1.5 minutes following the release of the tracer. The tracer was then detected at the lower
detector after approximately 3 minutes. Elevated gamma response was not detected at the
upper detector during the first dynamic test conducted for a duration of 60 minutes.

Following the first dynamic test, the tool was logged out of position while continuing to
inject at 40 gpm. The output of the three gamma detectors and the CCL during the log out of
position is displayed in the log file titled LOG OUT OF POSITION. The log out of position
shows that the middle detector and base of casing had residual tracer staining. Increased
gamma ray activity was not encountered above a depth of 2,355 feet bpl at the top and
bottom detectors. The casing was then flushed with more than 15,000 gallons of water
before lowering the RTS tool to the base of the casing.

As shown on log file titled LOG AFTER FLUSH PASS, the log out of position following the
casing flush indicates that the residual stain was reduced on the middle detector. A residual
stain was also reduced at the base of casing. Gamma ray activity at the upper detector and at
the top and bottom detectors is similar to the background gamma ray log above a depth of
2,355 feet bpl.

The results of the first dynamic test indicate no upward migration of radiocactive tracer.

Ejection No. 3 {Second Dynamic Test)

The third ejection was conducted under dynamic conditions to verify the results of the first
dynamic test. Potable water was pumped into the well at a rate of 42 gpm. The ejector of the
tool was positioned 5 feet above the base of the casing (2,367 feet bpl) and 1 mCi of tracer
was released following 2 minutes of time drive logging. The gamma ray response from each
detector is shown on log file DYNAMIC TEST #2. An increased gamma ray response was
evident at the middle detector almost immediately following the release of the tracer. The
tracer was then detected at the lower detector after approximately 1.5 minutes. Elevated
gamma response was not detected at the upper detector during the second dynamic test
conducted for a duration of 60 minutes.

Following the second dynamic test, the tool was logged out of position while continuing to
inject at 42 gpm. The output of the three gamma detectors and the CCL during the log out of
position is displayed in the log file titled LOG OUT OF POSITION. The log out of position
shows that the base of casing had residual tracer staining. Increased gamma ray activity was
not encountered above a depth of 2,355 feet bpl at either of the detectors during the log out
of position. The casing was then flushed with in excess of 14,000 gallons of water while
lowering the radioactive tracer tool to a depth of 2,560 feet bpl and ejecting the remaining
tracer into the open borehole. The tool was then raised to 2,470 feet bpl and the final gamma
ray log to surface was conducted.

As shown on log file titled FINAL GAMMA RAY PASS, the final gamma ray log indicates
that elevated gamma ray activity was not encountered above a depth of 2,355 feet bpl. A

residual stain was present in the open borehole and at the base of the casing up to a depth of
2,355 feet bpl.
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The results of the second dynamic test and the entire RTS survey indicate no upward
migration of radioactive tracer inside or outside of casing.

Monitoring Well MW-1

Casing Pressure Test

On June 12, 1998, a casing pressure test was successfully conducted on the 6-5/8-inch FRP
casing of MW-1. The pressure test was conducted after cementing the casing in place and
installing a packer in the well to a depth of 1,544 feet bpl. The casing was pressurized with
water to 150 psi with a high-pressure pump. Precaution was taken to bleed air from the well
after pressurizing the casing. The pressure was monitored for a 1-hour with a calibrated 200-
psi pressure gauge.

During the hour-long test, the pressure fell from the initial reading of 150 psi to 144 psi. The
6 psi loss was within the 5 percent limit (7.5 psi) specified by FDEP. The casing pressure test
was observed by Richard Orth (FDEP) and Mark Beaverson (Johnson Engineering).
Appendix J contains a summary of the casing pressure test data.

Video Survey

A color camera video survey was conducted at MW-1 on May 13, 1998, by Florida
Geophysical Logging, Inc,, after flushing the well with more than 7,000 gallons of potable
water from an on-site fire hydrant. A backflow preventer was installed at the fire hydrant
before beginning the potable water flush. The camera assembly was equipped with
centralizers to keep it centered in the well, and its elevation was “zeroed” at pad level. The
video survey was conducted to a depth of 1,639 feet bpl.

The survey showed no inconsistencies, and the casing appeared in good condition. The base
of the 6-5/8-inch FRP casing was identified at a depth of 1,574 feet bpl. The video survey
was terminated when the top of sediment in the borehole was encountered at a depth of
1,639 feet bpl, indicating that the lower 11 feet of the borehole had filled with sediment.
Appendix K contains a report of the video survey.

Geophysical Logging

A cement bond log (CBL) was performed on MW-1 by Florida Geophysical Logging, Inc., on
June 11, 1998. Appendix L contains a copy of the CBL.

The CBL was conducted to assess the quality of the cement-to-casing bond of the final FRP
casing of MW-1. The log was performed after cementing the final casing from 1,271 to 1,563
feet bpl. Because most geophysical logging tools are calibrated for use in steel casing, it is
not possible to provide a typical quantitative wave train analysis for fiberglass materials.
Therefore, the CBL log for the well provides a qualitative image of the cement behind the
casing. The CBL log demonstrates an adequate cement bond around the 6-5/8-inch casing
from 1,271 to 1,565 feet bpl. Above 1,271 feet bpl, the log shows the open hole interval and
uncemented casing. Casing joints, at 30-foot intervals, are also evident in the uncemented
portion of the log.
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SECTION 6

Summary and Conclusions

A deep injection well system was constructed at the Fort Myers Beach Wastewater
Treatment Plant in Fort Myers, Florida, to provide an alternative means of effluent disposal.
Construction of the injection well system began on January 12, 1998, and was substantially
completed on June 5, 1998. Final completion of the project, including demobilization and
site restoration, occurred on September 4, 1998.

Injection well IW-1 was constructed with a final 16-inch diameter casing string set to a depth
of 2,370 feet bpl and a 663-foot open hole interval down to a total depth of 3,033 feet bpl.
Dual-zone monitoring well MW-1 was constructed with open borehole intervals between
1,170 to 1,271 feet bpl and 1,563 to 1,650 feet bpl. Construction and testing were conducted
in accordance with FDEP construction permit 128633-001-UC, the applicable sections of
Chapter 62-528, F.A.C., and the construction contract documents prepared by Johnson
Engineering and CH2M HILL.

The testing program was approved by the FDEP and TAC before issuance of the
construction permit. A comprehensive testing program was conducted during construction
of the injection well system to evaluate the site hydrogeology and assist in selection of the
casing-setting depths. The testing program consisted of collecting formation samples, cores,
pilot hole water samples, geophysical logging, air-lift specific capacity tests, packer tests, an
injection test, and background water quality samples.

Packer tests identified the base of the USDW between 1,400 and 1,515 feet bpl. Interpretation
of the geophysical logs correlate with the data obtained during packer testing and suggests
that the base of the USDW is located at approximately 1,430 feet bpl. These data were used
to ensure that MW-1 was constructed with one monitoring zone above and one monitoring
zone below the base of the USDW.

The testing program identified the top of the injection zone at 1,770 feet bpl. The injection
zone is characterized by extremely high transmissivity, highly fractured and cavernous
dolomite with intervals of lower transmissivity limestone. Confining units were identified
above the injection zone over the interval from 1,270 to 1,770 feet bpl. Several minor
production intervals are present within the confining units, Additional confinement is
present above 1,170 feet bpl.

Geophysical logging, pressure testing, a video survey, and an RTS survey were performed
to demonstrate mechanical integrity of the final casing of IW-1. MI of the 6-5/8-inch
diameter FRP casing of MW-1 was verified through geophysical logging, pressure testing,
and a video survey. All testing confirmed that the final casing of both wells demonstrated
MI and met the standards established in Chapter 62-528, F.A.C.
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South District

Lawton Chiles 2295 Victoria Avenue, Suite 164 Virginia B. Wetherell
Gavernor Fort Myers, Florida 33901-3881 Secretary
PERMIT

PERMITTEE: I.D. No: 5236C01544
Permit/Certification

Lee County Utilities Dept. Number: 128633-001-UC

2178 McGregor Blvd. Date of Issue: October 22, 1997

Fort Myers, Florida 339501 Expiration Date: October 22, 1997

County: Lee

Latitude: 26° 29' 30" N

Longitude: 81° 56' 00" W

Section/Town/Range:

Project: Lee County Utilities
IW-1 Injection Well

This permit is issued under the provisions of Chapter 403, Florida
Statutes (F.S.), and Florida Administrative Code (F.A.C.) Rules 62-3,
62~4, 62-550, 62-600 and 62-528. The above named permittee is hereby
authorized to perform the work or operate the facility shown on the
application and approved drawing(s), plans, and other documents,
attached hereto or on file with the Department and made a part hereof
and specifically described as follows:

construct a nominal 16 inch diameter Class I injection well (IW-1)
with cemented steel casing to approximately 2,400 feet below land
surface (bls) and an approximate total depth of 3,000 feet bls
utilized for the back-up means of disposal of 6.0 million gallons per
day (MGD) of treated domestic effluent from the South County
Wastewater Treatment Facility. The IW-1 dual zone monitor well will
monitor the discharge from this well.

The application to construct a Class I injection well system, DER
Form 17-1.209(9), was received November 6, 1996 with supporting
documents and additional information last received December 26, 1996.
The certificate of financial responsibility was issued February 21,
1997. Project is located at the Fort Myers Beach Wastewater Treatment
Plant, 17155 Pine Ridge Road, Fort Myers, Florida.

Subject to General Conditions 1-16 and Specific Conditions 1-11.
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997
Expiration Date: October 22, 1997

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and restrictions
set forth in this permit are "permit conditions" and are binding and
enforceable pursuant to Sections 403.141, 403.727, or 403,85% through
403.861, F.S5. The permittee is placed on notice that the Department
will review this permit periodically and may initiate enforcement
action for any violation of these conditions.

2. This permit is valid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may constitute
grounds for revocation and enforcement action by the Department.

3. As provided in Subsections 403.087(6) and 403.,722(5) F.S., the
issuance of this permit does not convey any vested rights or any
exclusive privileges. Neither does it authorize any injury to public
or private property or any invasion of personal rights, nor any
infringement of federal, state or local laws or regulations. This
permit is not a waiver of or approval of any other Department permit
that may be required for other aspects of the total project which are
not addressed in the permit.

. This permit conveys no title to land or water, does not constitute
State recognition or acknowledgment of title, and does not constitute
authority for the use of submerged lands unless herein provided and
the necessary title or leasehold interests have been obtained from the
State. Only the Trustees of the Internal Improvement Trust Fund may
express State opinion as to title.

5. This permit does not relieve the permittee from liability for harm
or injury to human health or welfare, animal, or plant life, or
property caused by the construction or operation of this permitted
source, or from penalties therefore; nor does it allow the permittee
to cause pollution in contravention of Florida Statutes and Department
rules, unless specifically authorized by any order from the
Department.

6. The permittee shall properly operate and maintain the facility and
systems of treatment and control (and related appurtenances) that are
installed and used by the permittee to achieve compliance with the
conditions of this permit, as required by Department rules. This
provision includes the operation of backup or auxiliary facilities or
similar systems when necessary to achieve compliance with the
conditions of the permit and when required by Department rules.

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
~redential or other documents as may be required by law, and at
reasonable times, access to the premises where the permitted activity
is located or conducted to:
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997
Expiration Date: October 22, 1997

GENERAL CONDITIONS:

a. Have access to and copy any records that must be kept under
the conditions of the permit;
b. Inspect the facility, equipment, practices, or operations
regulated or required under this permit; and
c. Sample or monitor any substances or parameters at any location
reasonably necessary to assure compliance with this permit or
Department rules.,
Reasonable time may depend on the nature of the concern being
investigated.

8. 1If, for any reason, the permittee does not comply with or will be
unable to comply with any condition or limitation specified in this
permit, the permittee shall immediately provide the Department with
the following information:
a. A description of and cause of non-compliance; and
b. The period of non-compliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-conmpliance. The
permittee shall be responsible for any and all damages which
may result and may be subject to enforcement action by the
Department for penalties or revocation of this permit.

9. In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source,
which are submitted to the Department, may be used by the Department
‘as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except where
such use is prescribed by Section 403.111 and 403.73, F.S. Such
evidence shall only be used to the extent it is consistent with the
Florida Rules of Civil Procedure and appropriate evidentiary rules.

10. The permittee agrees to comply with changes in Department rules
and Florida Statutes after a reasonable time for compliance, provided
however, the permittee does not waive any other rights granted by
Florida Statutes or Department rules. A reasonable time for
compliance with a new or amended surface water quality standard, other
than those standards addressed in Rule 62-3.051, shall include a
reasonable time to obtain or be denied a mixing zone for the new or
amended standard.

11. This permit is transferable only upon Department approval in
accordance with F.A.C. Rules 62-4.120 and 62-30.300, F.A.C. as
applicable. The permittee shalil be iiable for any non-compliance of
the permitted activity until the transfer is approved by the
Nepartment.
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PERMITTEE: I.D. No.: 5236C01544

Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: Qctober 22,1987

Expiration Date: October 22, 1997

GENERAL CONDITIONS:

12.

13.

14.

15.

This permit or a copy thereof shall be kept at the work site of
the permitted activity.

This permit also constitutes:

(a)
(b)

(<)
(d)

Determination of Best Available Control Technology (BACT)
Determination of Prevention of Significant Deterioration
(PSD)

Certification of compliance with State ‘Water Quality
Standards (Section 401, PL 92-500)

Compliance with New Source Performance Standards

The permittee shall comply with the following:

(a)

(B)

(c)

Upon request, the permittee shall furnish all records and
plans required under Department rules. During enforcement
actions, the retention period for all records will be extended
automatically, unless otherwise stipulated by the Department.

The permittee shall hold at the facility or other location
designated by this permit records of all monitoring
information (including all calibration and maintenance records
and all original strip chart recordings for continuous
monitoring instrumentation), required by the permit, copies of
all reports required by this permit, and records of all data
used to complete the application for this permit. These
materials shall be retained at least three years from the date
of the sample, measurement, report or application unless
otherwise specified by Department rule.

Records of monitoring information shall include:

1. the date, exact place, and time of sampling or measurements;

2. the person responsible for performing the sampling or
measurements;

3. the dates analyses were performed;
4. the person responsible for performing the analyses;

5. the analytical techniques or methods used;
6. the results of such analyses.

When requested by the Department, the permittee shall within a
reasonable time furnish any information required by law which is
needed to determine compliance with the permit. If the permittee
becomes aware the relevant facts were not submitted or were incorrect
in the permit application or in any report to the Department, such
facts or information shall be corrected promptly.
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997
Expiration Date: October 22, 1997

GENERAL CONDITIONS:

16. 1In the case of an underground injection control permit, the
following permit conditions also shall apply:

(a) All reports or information required by the Department shall be
certified as being true, accurate and complete.

(b) Reports of compliance or noncompliance with, or any progress
reports on, requirements contained in any compliance schedule
of this permit shall be submitted no later than 14 days
following each schedule date.

(¢) Notification of any noncompliance which may endanger health or
the environment shall be reported verbally to the Department
within 24 hours and again within 72 hours, and a final written
report provided within two weeks.

1. The verbal reports shall contain any monitoring or
other information which indicate that any contaminant
may endanger an underground source of drinking water
and any noncompliance with a permit condition or
malfunction of the injection system which may cause
fiuid migration into or between underground sources of
drinking water.

2. The written submission shall contain a description of
an a discussion of the cause of the noncompliance and,
if it has not been corrected, the anticipated time the
noncompliance is expected to continue, the steps being
taken to reduce, eliminate, and prevent recurrence of
the noncompliance and all information required by Rule
62-528.415(4) (b), F.A.C.

(d) The Department shall be notified at least 180 days before
conversion or abandonment of an injection well, unless abandonment
within a lesser period of time is necessary to protect waters of the
State.

SPECIFIC CONDITIONS:
1. Site Requirements

a. A drilling pad shall be provided to collect spillage of
contaminants and to support the heaviest load that will be
encountered during drilling.

b. The disposal of drilling fluids, cuttings, formation water or
waste shall be in a sound environmental manner that avoids
violation of surface and ground water quality standards. The
disposal method shall be approved by the Department prior to start
of construction. '
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PERMITTEE: I.D. No,: 5236C01544

Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

c. Provide specific drilling pad dimensions and design details
prior to commencing construction and shortly after selection of
drilling contractor.

d. The four water table monitoring wells shall be sampled and
analyzed prior to drilling this injection well and then weekly
thereafter. Sampling shall include specific conductance, PH,
chloride, temperature and water level.

e. A survey indicating the exact location in metes and bounds
of all wells authorized by this permit shall be provided prior to
jssuance of an operating permit.

Construction and Testing Requirements

a. The permittee shall contact the TAC chairman so that he may .
schedule progress review meetings at appropriate times with the
TAC and permittee for the purpose of reviewing the results of
tests, geophysical logging, surveys, drilling records and
construction problems. At a minimum, meetings shall be scheduled

for the purpose of selecting final setting depth for the 16 inch
casing for the injection well.

b. All drilling shall be inside a blow out preventer upon
penetration of the Florida Aquifer.

c. Mechanical integrity testing is a two part demonstration which
includes a pressure test to demonstrate that no leaks are present
in the casing, tubing or packer and a temperature or noise log and
radicactive tracer survey to demonstrate the absence of leaks
behind the casing. Verification of pressure gauge calibration
must be provided at the scheduled tests.

d. Department approval and Technical Advisory Committee (TAC)
review pursuant to F.A.C. Rule 62-528 is required for the
following stages of construction:

(1) Intermediate casing seat selection (injection and monitor
wells).

(2) Final casing seat selection (injection and monitor
wells).

(3) Operational (long term) testing with effluent.

e. The cementing program, as required in Section 62-528.410(5),
Florida Administrative Code, shall be submitted to the Department
and the Technical Advisory Committee for review. Cementing shall
not commence prior to approval being granted.
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PERMITTEE: I.D. No.: 5236C01544

Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: October 22, 1997

SPECIFTC CONDITTIONS:

f. All temperature surveys (except for mechanical integrity
demonstration) shall be run within 48 hours after cementing.

g. TAC meetings are scheduled on the 1st Tuesday of each month
subject to a 5 working day prior notice and timely receipt of
critical data by all TAC members. Emergency meetings may be
arranged when justified to aveid undue construction delay.

h. The Permittee shall insure that safe internal pressures are
maintained during the cementing of all casings.

i. The background water quality of the injection zone shall be
established prior to commencement of any injection testing.
Parameters to be measured are contained on Pages 1-6, Section
02311 in the January, 1997 technical specifications.

j. The injection and monitor well(s) at the site shall be
Abandoned when no longer usable for their intended purpose, or
when posing potential threat to the quality of the waters of the
State. Within 180 days of well abandonment, the permittee shall
submit to the Department and the TAC the proposed plugging method,
pursuant to Rule 62-528.435, F.A.C.

k. All salt used in well drilling shall be stored in an
environmentally sound manner. Accurate records shall be kept on
the amount of salt used.

1. BAll dual induction, sonic and caliper geophysical logs run on
the pilot holes of all injection and monitor wells shall be
submitted with scales of both two inches equals one hundred feet
(2"=100') and five inches equals one hundred feet (5"=100').

Ouality Assurance/Quality Control Reguirements

a. This permit approval is based upon evaluation of the data
contained in the application dated November 6, 19%6, and the plans
and/or specifications submitted in support of the application.

Any proposed modifications to this permit shall be submitted in
writing to the Underground Injection Centrol program manager, the
TAC, and USEPA for review and clearance prior to implementation.
Changes of negligible impact to the environment and staff time
will be reviewed by the program manager, cleared when appropriate
and incorporated into this permit. Changes or modifications other
than those described above will require submission of a completed
application and appropriate processing fee as per Rule 62-4.050,
F.A.C.

b. A professional engineer registered pursuant to Chapter 471,
Florida Statutes shall be retained throughout the construction
period to be responsible for the construction operation and to
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PERMITTEE: I.D. No.: 5236C01544

Permit/Cert, No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

certify the application, specifications, completion report and
other related documents. The Department shall be notified
immediately of any change of engineer.

¢. Where required by Chapter 471 (P.E.) or Chapter 492 (P.G.)
F.S., applicable portions of permit applications and supporting
documents which are submitted to the Department for public record
shall be signed and sealed by the professional(s) who approved or
prepared themn.

d. The Department shall be notified immediately of any problems
that may seriously hinder compliance with this permit,
construction progress, or good construction practice. The
Department may require a detailed written report describing the
problem, remedial measures taken to assure compliance and measures
taken to prevent recurrence of the problem.

e. 1Issuance of a Class I Test/Injection well construction and
testing permit does not obligate the Department to authorize
operation of the injection well systen, unless the wells gualify

for an operation permit applied for by the permittee and issued by
the Department.

Reporti R i ents

a. All reports and surveys required by this permit must be
submitted concurrently to all the members of the TAC. The TAC
consists of representatives from these agencies:

Florida Department of Environmental Protection
South District '

2295 Victoria Avenue, Suite 364

Fort Myers, FL 33901

Florida Department of Environmental Protection
Bureau of Drinking Water and Ground Water Resources
UIC Section

2600 Blair Stone Rd.

Tallahassee, FL 32399-2400

South Florida Water Management District
Well Construction Permitting

P.O. Box 2486&0

West Palm Beach, FL 33416-4860
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1987
Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

United States Environmental Protection Agency, Region IV
UIC Section

100 Alabama Street SW

Atlanta, Georgia 30303

United States Geological Society
9100 NW 36th Street , Suite 107
Miami, FL 33178

b. Members of the TAC shall receive a weekly summary of the daily
log kept by the contractor. The weekly reporting period shall run
Friday through Thursday and reports shall be mailed each Friday.
The report shall include but is not limited to the following:

(1) Description of daily footage drilled by diameter of bit
or size of hole opener or reamer being used;

(2) Description of formation and depth encountered; and
specific conductance of water samples collected during
drilling. Description of work during installation and
cementing of casings; include amounts of casing and
actual cement used versus calculated volume required.

(3) Lithological description of drill cuttings collected
every ten (10) feet or at every change in formation.
Description of work and type of testing accomplished,
geophysical logging, pumping tests, and coring results.

(4) Description of any construction problems that develop and
their status to include a description of what is being
done or has been done to correct the problem.

(5) Description of the amount of salt used.

(6} Results of any water quality analyses performed as
required by this permit. -

(7) Copies of the driller's log are to be submitted with the
weekly summary.

¢. The Department must be notified seventy-two (72) hours prior
to all testing for mechanical integrity on the injection well and
pressure testing on the monitor wells. Testing should begin
during daylight hours Monday through Friday.

d. Annotated copies of geophysical logs, lithologic descriptions
and logs and water guality data (from drilling and packer tests)
must be submitted to TAC for intermediate and final casing seat
selection approvals by the Department.

e. An evaluation of all test results must be submitted with all

test data, and alsoc the geophysical logs if requested by the
Department.
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001~UC

Tee County Utilities Dept. Date of Issue: October 22,1997
Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

£, After completion of construction and testing, a final report
shall be submitted to the Department and the TAC. The report shall
include, but not be limited to, all information and data collected
under Rule 62-528.330(2) and Rule 62-528.330(3}), F.A.C., with
appropriate interpretations. Mill certificates for the casing(s)
shall be included in this report. To the extent possible, the
transmissivity of the injection zone and maximum injection rate
within safe pressure limits shall be estimated.

5. Operational Testing Requirements

a. The Department shall require operational testing to
demonstrate that the well can absorb the design and peak daily
flows that are expected over the next five years, prior to
granting approval for operation.

b. No effluent shall be injected into the well without written
authorization from the Department. The letter authorizing
operational testing with effluent shall list specific conditions
for operation and monitoring during the operational testing phase
of the project. These conditions shall include at a minimum:

(1) Injection pressure limitation;

(2) Injection flow rate limitation;

(3) Injection well monitoring requirements;

(4} Effluent monitoring requirements;

(5) Weekly ground water sampling of monitor wells;

(6) Monthly specific injectivity testing;

(7} A maximum of two (2) years for operational testing.

Treated effluent may be injected for the purpose of the 18
hour short term injection test, provided a complete wastestream
analysis is submitted prior tec the test. Parameters shall include
primary and secondary drinking water standards as well as the
following: '

Sulfide (Field measurement)

Soluble Orthophosphate

Ammonium

Organic Nitrogen

Diethylphthallate

Dimethylphthallate

Butylbenzylphthallate

Naphthalene

Anthracene

Phenanthrene

Phenol

2,4,6-trichlorophenol

2=-chlorophencl
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PERMITTEE: I.D. No,: ©5236C01544

Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: October 22, 1997

SPECIFIC CONDITJIONS:

CC

If any monitoring data indicates the movement of injection fluids
or formation fluid into underground sources of drinking water, the
Department shall prescribe such additional requirements for
construction, corrective action (including possible closure of the
injection well), operation, monitoring, or reporting as are
necessary to prevent such movement. These additional requirements
shall be imposed by modifying the permit, or by enforcement action
if the permit has been violated. :

4. Prior to operational testing approval, at a minimum the
following items must be submitted to and approved by the
Department and TAC review:

(1) Borehole television survey.of final casing;

(2) Geophysical logs with interpretations;

(3) Certification of mechanical integrity and interpreted test
data;

(4) Injection test data and evaluation;

(5) Confining zone data (cores, etc.) and confirmation of
confinement;

(6) Background water quality data (monitor zones};

(7) Waste stream analysis;

(8) Surface equipment completion certified pursuant to Rule
62-600.540(4), F.A.C.

(9) Draft operation and maintenance manual with emergency
procedures.

(10) Notice of completion of construction and as-built well
construction specifications;

(11) Documentation that any necessary corrective action has been
completed for improperly plugged wells in the area of review;

(12) A description of the actual injection procedure;

(13) A discussion of the compatibility of the injection fluids
with fluids in the injection zone and minerals in both the
injection zone and the confining zone.

e. The permittee shall use continuous indicating and recording
devices to monitor injection flow rate, injection pressure,
annular pressure and monitor zone pressures. In the case of
operational failure of any of these instruments for a period of
more than 48 hours, the permittee shall report to the Department
in writing the remedial action to be taken and the date when the
failure will be corrected.

f. The Engineer of Record or designated qualified representative
must be present for the start-up operations and the Department
must be notified in writing of the date operational testing
commenced for the well.
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PERMITTEE: I.D. No.: 5236C01544

Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: .October 22, 1997

SPECIFIC CONDITIONS:

6.

Abnormal Events

a. In the event the permittee is temporarily unable to comply
with any conditions of this permit due to breakdown of equipment,
power outages, destruction by hazard of fire, wind, or by other
cause, the permittee shall notify the Department. Notification
shall be made in person, by telephone or by telegraph within 24

hours of breakdown or malfunction to the UIC Program staff, South
District office.

b. A written report of any noncompliance referenced in 1) above
shall be submitted to the South District office within five days
after its occurrence. The report shall describe the nature and
cause of the breakdown or malfunction, the steps being taken or
planned to be taken to correct the problem and prevent its
reoccurrence, emergency procedures in use pending correction of
the problem, and the time when the facility will again be
operating in accordance with permit conditions.

ergency D osa

a. All applicable federal, state and local permits must be in
place to allow for any alternate discharges due to emergency or
planned outage conditions.

b. Any changes in emergency disposal methods must be submitted
for Technical Advisory Committee (TAC) review and Department
approval.

c. The permittee shall notify the Department within 24 hours
whenever an emergency discharge has occurred (Rule 62-

528.415(4) (c)1., F.A.C.). Written notification shall be provided
to the Department within 5 days after each occurrence. The
Permittee shall indicate the location and duration of the
discharge and the volume of fluid discharged.

jnancia ons

a. The permittee shall maintain the resources hecessary to close,
plug and abandon the injection and associated monitor wells, at
all times (Rule 62-528.435(9), F.A.C.).

b. The permittee shall review annually the plugging and
abandonment cost estimates. An increase in any one year shall
require the permittee to submit documentation to obtain an updated
Certificate of Demonstration of Financial Responsibility.
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PERMITTEE: I.D. No.: 5236C01544

Permit/Cert. No.: 128633-001~UC

Lee County Utilities Dept. Date of Issue: October 22,1997

Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

10.

b. The permittee shall review annually the plugging and
abandonment cost estimates. An increase in any one year shall
require the permittee to submit documentation to obtain an updated
Certificate of Demonstration of Financial Responsibility.

c. 1In the event that the mechanism used to demonstrate financial
responsibility should become invalid for any reason, the permittee
shall notify the Department of Environmental Protection in writing
within 14 days of such invalidation. The permittee shall, within
30 days of said notification, submit to the Department for
approval, new financial documentation in order to comply with Rule
62-528.435(9), F.A.C., and the conditions of this permit.

Mechanical Integrity

a. Prior to operational testing the permittee shall establish,
and thereafter maintain, mechanical integrity.

b. If the Department determines that the injection well lacks

mechanical integrity, written notice shall be given to the
permittee.

c. Within 48 hours of receiving written notice from the
department that the well lacks mechanical integrity the permittee
shall cease injection into the well unless the Department allows
continued injection pursuant teo (d) below.

d. The Department may allow the permittee to continue operation
of a well that lacks mechanical integrity if the permittee
demonstrates that fluid movement into or between underground
sources of drinking water is not occurring.

Signatories

a. All reports and other submittal required to comply with this
permit shall be signed by a person authorized under Rules 62-
528.340(1) or (2), F.A.C. :

b. 1In accordance with Rule 62-528.340(4), F.A.C., all reports
chall contain the following cexrtification:

"I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based upon my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
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PERMITTEE: I.D. No.: 5236C01544
Permit/Cert. No.: 128633-001-UC

Lee County Utilities Dept. Date of Issue: October 22,1997
Expiration Date: October 22, 1997

SPECIFIC CONDITIONS:

knowledge and belief, true, accurate and complete. I am aware
that there are significant penalties for submitting false
information, including the possikility of fine and imprisonment
for knowing violations."

11. The pernittee is reminded of the necessity to comply with the
pertinent regulations of any other regulatory agency, as well as any
county, municipal, and federal requlations applicable to the project.
These regulations may include, but not limited to, those of the
Federal Emergency Management Agency in implementing flood control
measures. This permit should not be construed to imply compliance
with the rules and regulations of other regulatory agencies.

Note: In the event of an emergency the permittee shall contact the

Department by calling (904)413-9911. During normal business hours,
the permittee shall call (941)332-6375.

Issued this 22nd day of October, 1997.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PgOTECTION

(e

Abdul B. Ahmadi, Ph.D., P.E.
water{Facilities Administrator

-

ABA/JBM/k1m
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Fort Myers Beach Wastewater Treatment Plant

Injection Well IW.1
Summary of Construction Activities
Date Milestone

112/98 Began drilling 12-1/4-inch diameter pilot hole.

1/13/98 Compileted pilot hole drilling to a depth of 473 feet bpl. Conducted geophysical logging. Logs
conducted include caliper, gamma ray, spontaneous potential, and dual induction.

1/14/98 Began reaming the pilot hole to a nominal 41-inch diameter.

1115/98 Completed reaming the pilot hole to a depth of 405 feet bpl.

1/16/98 Installed and cemented the 34-inch diameter casing to a depth of 398 fest bpl.

1/20/98 Began drilling 12-1/4-inch diameter pilot hole.

1/23/98 Cored the interval from 1,444 to 1,458 fget bpl.

1/27/98 Cored the interval from 1,554 to 1,569 feet bpl.

1/28/98 Cored the interval fro, 1,669 to 1,684 feet bpl.

1/29/98 Completed drilling the 12-1/4-inch diameter pilot hole to a depth of 1,900 feet bpl.

1/30/98 Conducted geophysical logging. Logs performed include static caliper, gamma ray, spontanaous
potential, dual induction, sonic, fluid resistivity, temperature, and flowmeter, and dynamic fluid
resistivity, temperature, and flowmeter,

2/3/98 Conducted a straddle packer test on the interval from 1,812 to 1,844 feat bpl.

2/4/98 Conducted a straddle packer test on the interval from 1,723 to 1,755 feet bpl.

2/6/98 Began straddle packer test on the interval from 1,515 to 1,567 fest bpl.

2/7/98 Completed straddle packer test on the interval from 1,515 to 1,567 feet bpl. Conducted a straddle
packer test on the interval from 1,220 to 1,273 feet bpl.

2/9/98 Began straddle packer test on the interval from 1,389 to 1,400 feet bpl.

2/10/98 Completed straddle packer test on the interval from 1,389 to 1,400 feet bpl.

211/98 Began backplugging the pilot hole with cement.

2/113/98 Compieted backplugging the pilot hole with cement.

2116/98 Began reaming the backplugged pilot hole to a nominal 33-inch diameter,

2124/98 Completed reaming the backplugged pilot hole to a depth of 1,805 feet bpt.

2/25/98 Conducted a caliper log on the reamed hole and installed the 26-inch diameter casing to a depth
of 1,794 feet bpl.

2/26/98 Began cementing the 26-inch diamater ¢asing in place.

2/26/98 Completed cementing the 26-inch diameter casing in place to land surface.

3/3/98 Cored the interval from 1,965 to 1,984 feet bpl.

3/5/98 Cored the interval from 2,045 to 2,062 feet bpl.

3/6/98 Cored the interval from 2,280 to 2,297 feet bpl.

3/9/98 Cored the interval from 2,380 to 2,408 feet bpl.

310/08 Cored the interval from 2,514 to 2,524 feet bpl.

3/17/98 Completed pilot hole drilling to a depth of 3,036 feet bpl.

3/26/98 Conducted geophysical logging on the open hole interval. Logs performed include static caliper,
gamma ray, spontaneous potential, dual induction, sonic, fluid resistivity, temperature, and
dynamic fluid resistivity, and temperature.

3/30/98 Condcuted a video survey on the open hole interval,

4/1/98 Conducted a packer test on the interval from 2,216 to 2,300 feet bpl.

4/3/98 Conducted a packer test on the intarval from 2,319 to 3,036 feet bp!.

4/7/98 Conducted a packer test on the interval from 1,796 to 1,950 feet bpl.

4/13/98 Conducted a packer test on the interval from 1,950 to 2,023 feet bpl.

4/14/98 Conducted a packer test on the interval from 1,820 to 1,956 feet bpl.

4/20/98 Installed a bridge plug to a depth of 2,404 feet bpl.

4/21/98 Backplugged the pilot hole with cement.

4/22/98 Began reaming the backplugged pilot hole 1o a nominal 25-inch diameter,

4/27/98 Completed reaming the backplugged pilot hole to a depth of 2,376 feet bpl.

4/28/98 Conducted a caliper log on the reamed hole and installed the 16-inch casing to a depth of 2,370

feet bpl. Began cementing the 16-inch casing in place.
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Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Summary of Construction Activities
Date Milestone

Completed cementing the 16-inch casing from 2,370 to 230 feet bpl.

5/4/98 Successfully conducted a casing pressure test on the 16-inch casing.

5/5/98 Conducted a cement bond log on the 16-inch casing. Began reaming the interval below the 16-
inch casing to a nominal 15-inch diameter.

5/11/98 Completed reaming the pilot hole to a depth of 3,033 fest bpl.

5/12/98 Conducted geophysical logging on the open hole interval, Logs performed include caliper and
gamma ray. Collected background water quality sample.

5M13/98 Conducted geophysical logging. Logs performed include video survey and static and dynamic
flowmeter.

6/15/98 Conducted temperature and background gamma ray log.

6/16/98 Conducted a radicactive tracer survey on the well.

6/18/38 Final completion of construction of the well.

7/15/98 Conducted an injection test on the wall.

ibpl = below pad lavel
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Fort Myers Beach Wastewater Treatment Plant
Monitor Well MW-1
Summary of Construction Activities
Date Milestone

5/15/98 Drilled 12-1/4-inch diameter pilot hole to a depth of 410 feet bpl. Conducted geophyscial logging.
Logs conducted include caliper, gamma ray, and dual induction.

5/16/98 Began reaming the pilot hole to a nominal 28-inch diameter.

5/17/98 Completed reaming the pilot hole to a depth of 405 fest bpl. Conducted a caliper log on the
reamed hole. Installed and cemented 24-inch diameter casing to a depth of 400 feet bpl.

5/20/98 Began drilling 12-1/4-inch diamster pilot hole.

5/21/98 Completed diilling the 12-1/4-inch diameter pilot hole to a depth of 1,193 fest bpl. Conducted
geophysical logging. Logs performed include static caliper, gamma ray, spontaneous potential,
dual induction, sonic, fluid resistivity, temperature, and flowmeter, and dynamic fluid resistivity,
temperature, and flowmeter.

5/22/98 Began reaming the pilot hole to a nominal 22-inch diameter.

5/23/98 Completed reaming the pilot hole to a depth of 1,180 feet bpl. Conducted a caliper log on the
reamed hole,

5/24/98 Installed 16-inch casing to a depth of 1,170 feet bpl. Began cementing the 16-inch casingin
place. ‘

§/25/98 Completed cementing the 16-inch casing in place.

5/26/98 Began drilling 12-1/4-inch diamater pilot hole.

5/27/98 Completed pilot hole drilling to a depth of 1,720 feet bpl.

5/28/38 Conducted geophysical logging. Logs performed include static caliper, gamma ray, spontaneous
potential, dual induction, sonic, fluid resistivity, temperature, and flowmeter, and dynamig¢ fluid
resistivity, temperature, and flowmeter.

6/1/98 Reamed the pilot hole to a nominal 15-inch diameter to a depth of 1,710 feet bpl.

6/2/98 Conducted a caliper log on the reamed hole,

6/4/98 Installed the 6-5/8-inch casing to a depth of 1,572 feet bpl. Backplugged the reamed hole to a
depth of 1,650 feet bpl. Installed gravel in the open hole portion to a depth of 1,563 feet bpl.
Began cementing the 6-5/8-inch casing in place.

6/5/98 Completed cementing the 6-5/8-inch casing in place to a depth of 1,271 fest bpl.

£/10/98 Conducted video survey on the completed well.

6/11/98 Conducted geophysical logging. Logs performed include cement bond log and caliper log.

6/12/98 Conducted pressure test on the 6-5/8-inch casing.

6/18/98 Final completion of contruction of the well

7/6/98 Collected background water quality samples from both monitor zones.

[ibp! = below pad level
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MEMORANDUM CHMHIL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-Tlh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Mark Beaverson/Johnson Eng,
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
Tom McCormick/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 19, 1998

SUBJECT: Weekly Summary No. 1
January 12 through January 15, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

Construction of deep injection well IW-1 at the Fort Myers Beach Wastewater Treatment Plant
began on January 12, 1998. As required by the construction permit, the surficial aquifer
monitor wells were installed and sampled before construction began. Construction began with
the drilling of the 12.25-inch diameter pilot hole from pad level to 473 feet below pad level
(bpl) using rotary mud drilling techniques. Geophysical logging of the pilot hole was
performed on January 13, 1998. Logs conducted include gamma ray, dual-induction,
spontaneous potential, and caliper. Copies of the geophysical logs are attached for your records.
Following geophysical logging, the pilot hole was reamed to a depth of 405 feet bpl and a
caliper log was performed. Installation of the 34-inch diameter casing then began and had
reached a depth of 100 feet bpl at the end of the reporting period. Salt was not used while
drilling during the reporting period. There were no unusual construction related events during
the reporting period.

It is anticipated that installation and cementing of the 34-inch diameter casing to a depth of 400
feet bpl will be completed next week. The Contractor will then rig up for reverse air drilling
and begin pilot hole drilling to a depth of 1,800 feet bpl.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Lithologic Description
Geophysical Logs



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-T1h.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: January 23, 1998

SUBJECT: Weekly Summary No. 2
January 16 through January 22, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The second week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on January 22, 1998. The week began with completion of the
installation of the 36-inch casing to a depth of 400 feet bpl. The casing was then cementing in
place using a total of 71 barrels of neat cement and 140 barrels of 4% bentonite cement. The
rest of the week was spent rigging up for reverse air drilling and pilot hole drilling to a depth of
1,208 feet bpl. Salt was not used while drilling during the reporting period. Anomalous
deviation surveys during pilot hole drilling were determined to be related to the Contractor
switching sure-shot targets after removing the target from the tool and a bent deviation tool
housing,

It is anticipated that coring will take place during pilot hole drilling nest week. The pilot hole
will be drilled to approximately 1,800 feet bpl and geophysically logged. Straddle packer
testing in selected intervals may also take place next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Pilot Hole Conductivity Data
Lithologic Description



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-Tlh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: January 30, 1998

SUBJECT: Weekly Summary No. 3
January 23 through January 29, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The third week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on January 29, 1998. Pilot hole drilling reached a depth of 1,900 feet
below pad level (bpl) on January 28, 1998. Pilot hole water samples were collected at 30 foot
intervals during pilot hole drilling. Results of field conductivity measurements of the pilot hole
water samples are attached. The intervals from 1,444 to 1,458, 1,554 to 1,569, and 1,669 to
1,684 feet bpl underwent coring. Core descriptions and a summary of coring results are
attached. Well construction activities then ceased in order to allow the well to reach
equilibrium in preparation for geophysical logging. Salt was not used while drilling during the
reporting period.

It is anticipated that the pilot hole will undergo geophysical logging and straddle packer testing
next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Pilot Hole Conductivity Data
Core Descriptions
Lithologic Description



MEMORANDUM : CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-Tlh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 6, 1998

SUBJECT: Weekly Summary No. 4
January 30 through February 5, 1998

PROJECT: Fort Myers Beach WWTP [W-1

Summary of Engineer's/Driller's Log

The fourth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on February 5, 1998. The week was spent conducting geophysical
logging on the open hole interval from 398 to 1,900 feet bpl. Logs conducted include caliper,
gamma ray, spontaneous potential, dual induction, borehole compensated sonic, flowmeter,
temperature, and fluid resistivity conducted under static conditions and flowmeter, temperature,
and fluid resistivity logs conducted under dynamic conditions. Copies of the logs are attached
for your review. The intervals from 1,812 to 1,844 and 1,723 to 1,755 feet below pad level
(bpl) underwent straddle packer testing. Conductivity of a water sample collected at the end of
the test conducted on the interval from 1,812 to 1,844 feet bpl was 46,000 umhos/cm. The rest
of the week was spent preparing to conduct a straddle packer test on the interval from 1,515 to
1,569 feet bpl. Salt was not used while drilling during the reporting period. There were no
unusual construction events during the reporting period.

It is anticipated that additional straddle packer tests will be conducted on the pllot hole prior to
reaming the pilot hole next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CHMHIL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 13, 1998

SUBJECT: Weekly Summary No. 5
February 6 through February 12, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The fifth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on February 12, 1998. The week was spent conducting straddle packer
tests on the intervals from 1,220 to 1,273, 1,389 to 1,400, and 1,515 to 1,567 feet bpl and
backplugging the pilot from 1,900 to 396 feet bpl. Pilot hole backplugging was conducted in 3
stages using a total of 642 barrels of 12% bentonite cement. Conductivity of a water samples
collected at the completion of each straddle packer test is presented in the table below. Salt was
not used while testing during the reporting period. There were no unusual construction events

during the reporting period.
Test Interval (feet bpi Conductivity (umhos/cm)
1,220 t0 1,273 6,670
1,389 to 1,400 9,000
1,515to 1,567 44,600

It is anticipated that the backplugged pilot hole wiil be reamed next week in preparation for
installation of the intermediate casing.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



MEMORANDUM CHMHILL -

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 20, 1998

SUBJECT: Weekly Summary No. 6
February 13 through February 19, 1998

PROJECT: Fort Myers Beach WWTP [W-|

Summary of Engineer's/Driller's Log

The sixth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on February 19, 1998. The week was spent reaming the backplugged
pilot hole in preparation for installing the 26-inch diameter intermediate casing. Reaming had
reached a depth of 1,412 feet below pad level (bpl) by the end of the reporting period. The
recommendation for setting the intermediate casing to a depth of approximately 1,800 feet bpl
was approved by FDEP on February 16, 1998. Salt was not used during the reporting period.
There were no unusual construction events during the reporting period.

It is anticipated that reaming and installation of the intermediate casing will be completed next
week.

Aftachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



CHEMHILL

MEMORANDUM
TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: February 27, 1998

SUBJECT: Weekly Summary No. 7

February 20 through February 26, 1998

PROJECT: Fort Myers Beach WWTP [W-1

Summary of Engineer's/Driller's Log

The seventh week of construction on injection well [W-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on February 26, 1998. The week was spent finishing reaming the
backplugged pilot hole to a depth of 1,805 feet below pad level (bpl) and installing the 26-inch
diameter intermediate casing to a depth of 1,794 feet bpl. Cementing of the 26-inch casing had
been completed to a depth of 1,206 feet bpi in 2 stages by the end of the reporting period. Salt
was not used during the reporting peried. There were no unusual construction events during the

reporting period.

It is anticipated that cementing of the intermediate casing to surface will be completed and pilot
hole drilling of the interval from 1,800 to 3,000 feet will begin next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports

Shallow Monitor Wells Water Quality Reports



CHMHI(L

MEMORANDUM
TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL

Lonnie Howard/Johnson Eng.
FROM: David McNabb/CH2M HILL
DATE: March 6, 1998

SUBJECT: Weekly Summary No. 8

February 27 through March 6, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

Bill Beddow/CH2M HILL

The eighth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on March 6, 1998. The week began with completing cementing the 26-
inch diameter intermediate casing to Iand surface. Pilot hole drilling then began and had
reached a depth of 2,160 feet below pad level (bpl) by the end of the reporting period. The
intervals from 1,930 to 1,942, 1,965 to 1,984, and 2,045 to 2,062 feet bpl underwent coring
during the week. Salt was not used during the reporting period. There were no unusual

construction events during the reporting period.

It is anticipated that pilot hole drilling to a depth of 3,000 feet and geophysical logging of the
pilot hole will be completed week. Additional cores may also be collected.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Lithologic Description

Core Descriptions

Pilot Hole Water Quality

Shallow Monitor Wells Water Quality Reports



CHMHILL

MEMORANDUM
TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng., Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 13, 1998

SUBJECT: Weekly Summary No. 9

March 6 through March 12, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The ninth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on March 12, 1998. Pilot hole drilling continued this week and had
reached a depth of 2,820 feet below pad level (bpl) by the end of the week. The intervals from
2,280 10 2,297, 2,380 to 2,408, and 2,514 to 2,524 feet bpl underwent coring during the week.
Salt was not used during the reporting period. There were no unusual construction events

during the reporting period.

It is anticipated that pilot hole drilling to a depth of 3,000 feet and geophysical logging of the
pilot hole will be completed next week. Straddle packer testing may also take place next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Lithologic Description

Core Descriptions

Pilot Hole Water Quality

Shallow Monitor Wells Water Quality Reports



CHMHILL

MEMORANDUM
TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberteld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 20, 1998

SUBJECT: Weekly Summary No. 10

March 13 through March 19, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The tenth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on March 19, 1998. Pilot hole drilling was completed to a depth of
3,036 feet below pad level (bpl) on March 17, 1998. The rest of the week was spent
conditioning the hole in preparation for geophysical logging. Salt was not used during the
reporting period. There were no unusual construction events during the reporting period.

It is anticipated that the pilot hole will undergo geophysical logging next week. Straddle packer

testing may also take place next week.

Aftachments: Engineer’s Daily Reports
Driller’s Daily Reports

Lithologic Description

Pilot Hole Water Quality

Shallow Monitor Wells Water Quality Reports



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: March 27, 1998

SUBJECT: Weekly Summary No. 11
March 20 through March 26, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller’s Log

The eleventh week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on March 26, 1998. The week was spent preparing the open borehole
for geophysical logging. Geophysical logging began on March 26, 1998. Logs compieted by
the end of the reporting period include caliper, garmma ray, spontaneous potential, duat
induction, borehole compensated sonic, temperature, and fluid resistivity conducted under static
conditions. Copies of the logs were not yet available at the time this weekly summary was
prepared, however, copies of the logs will be included with next weeks summary. Four
thousand pounds of salt were used to kill the well to allow drill pipe to be tripped into the hole
during the reporting period. There were no unusual construction events during the reporting
period.

It is anticipated that geophysical logging will be completed next week. Packer testing of the
open borehole may also take place next week.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



MEMORANDUM CKMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-T1h.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: April 3, 1998

SUBJECT: Weekly Summary No. 12
March 27 through April 2, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The twelfth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on April 2, 1998. The week was spent conducting geophysical logging,
packer, and removing cement from the base of casing. Logs conducted include fluid
conductivity, flowmeter, and dual induction. Copies of the logs were not yet available at the
time this weekly summary was prepared, however, copies of the logs will be included with next
weeks summary or our final casing string seat recommendation. Packer testing of the intervals
from 2,319 to 3,000 and 2,216 to 2,300 feet bpl had been completed by the end of the reporting
period. The cement at the base of the 26-inch diameter casing was removed using a 22.5-inch
drill bit in order to allow packer testing with large diameter packers. Four thousand pounds of
salt was used to Kill the well to allow the 22.5-inch drill bit to be tripped into the well. There
were no unusual construction events during the reporting period.

It is anticipated that packer testing will be completed next week. The pilot hole will be
cemented following completion of the packer testing.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: April 10, 1998

SUBJECT: Weekly Summary No. 13
April 3 through April 9, 1998

PROJECT: Fort Myers Beach WWTP IW-1|

Summary of Engineer’s/Driller's Log

The thirteenth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on April 9, 1998. The interval from 2,319 to 3,000 feet below pad level
(bpl) underwent packer testing on April 3, 1998. This interval had been packer tested during
the previous week, however, it was necessary to re-run the test due to a malfunctioning memory
gauge during the previous week’s test. A caliper log was conducted on the interval from 1,796
to 2,260 feet bpl on April 3, 1998. A copy of the caliper log will be included with next week's
summary. A packer test was conducted on the interval from 1,796 to 1,950 feet bpl on April 7,
1998. The remainder of the week was spent waiting for the arrival of a packer sleeve to allow
straddle packer testing of large diameter portions of the pilot hole. Copies of the geophysical
logs conducted during the previous two weeks are attached for your review. Four thousand
pounds of salt was used to kill the well to allow installation of the packer prior to both of the
packer tests conducted this week. The salt was developed from the well prior to conducting the
packer tests. There were no unusual construction events during the reporting period.

I is anticipated that packer testing will be completed next week. The pilot hole will be
cemented following completion of the packer testing.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



D
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MEMORANDUM CHMHILL
CH2'% HAL/P%8
TO: Lindsey Sampsorn/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. ' Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng, Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: April 17, 1998

SUBJECT: Weekly Summary No. 14
April 10 to April 16, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The fourteenth week of construction on injection well TW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on April 16, 1998. Difficulty was encountered when attempting to trip into
the hole with packers for packer testing due to an obstruction in the hole at a depth of 1,960 feet
below pad level (bpl). The interval from 1,796 to 2,050 feet bpl was reamed with a 22.5-inch bit
on April 11, 1998 to allow packers to be tripped into the hole below 1,960 feet bpl. A caliper log
was then performed on the reamed interval in preparation for packer testing. Copies of the caliper
log and the caliper log performed on April 3, 1998 are attached for your review. Packer testing of
the intervals from 1,950 to 2,043 and 1,820 to 1,950 feet bpl took place on April 13 and April 14,
1998, respectively. After completion of packer testing, the borehole was cleaned with a 12.25-inch
bit to a depth of 2,550 feet bpl and reamed to a depth of 2,030 feet bpi in preparation for
installation of the final casing string. A total of 11,000 pounds of salt was used to kill the well for
drilling and testing activities during the reporting period. There were no unusual constmcnon
events during the reporting period.

It is anticipated that the pilot hole will be cemented and reaming in preparation for installation of
the final casing string will take place next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-Tlh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: April 24, 1998

SUBJECT: Weekly Summary No. 15
April 17 through April 23, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The fifteenth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on April 23, 1998. A video survey was performed on the interval from
1,974 to 2,050 feet below pad level (bpl) on April 17, 1998 to verify that reaming which had
taken place during the previous reporting period had eliminated the pilot hole. A bridge plug
was installed to 2 depth of 2,404 feet bpl on April 20, 1998. The pilot hole over the interval
from 2,404 to 2,197 feet bpl was backplugged with 106 barrels of 12% bentonite cement prior
to beginning to ream the borehole from a depth of 2,030 feet bpl. Reaming had reached a depth
of 2,300 feet bpl at the end of the reporting period. Verbal approval for setting the final casing
to a depth of approximately 2,370 feet bpl was received from Joe Haberfeld (FDEP) on April
23, 1998. Six thousand pounds of salt was used to kill the well in preparation for tripping the
rearning bit out of hole on the evening of April 23, 1998. There were no unusual construction
events during the reporting period.

It is anticipated that the final casing will be installed and cemented next week.
Attachments: Engineer's Daily Reports

Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



MEMORANDUM CKEMHILL -

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: May 1, 1998

SUBJECT: Weekly Summary No. 16
April 24 through April 30, 1998

PROJECT: Fort Myers Beach WWTP [W-1

Summary of Engineer's/Driller's Log

The sixteenth week of construction on injection well IW-1 at the Fort Myers Beach Wastewater
Treatment Plant ended on April 30, 1998. The backplugged pilot hole was reamed to a depth of
2,375 feet below pad level (bpl) in preparation for installation of the final casing string. Three
of the roller cones on the reaming bit broke off while reaming at a depth of 2,300 feet bpl. The
bit roller cones were ground up during subsequent reaming. A caliper log was conducted on the
reamed hole prior to installing the final casing string to a depth of 2,370 feet bpt on April 28,
1998. A copy of the caliper log is attached for your records. Cementing of the casing had
reached a depth of 2,089 feet bpl by the end of the reporting period. A total of 35 yards of
gravel were used to assist cementing in the interval from 2,126 to 2,089 feet bpl. It is
anticipated that gravel will not be used during the rest of the cementing process. Twenty
thousand pounds of salt was used to kill the well during the reporting period. There were no
unusual construction events during the reporting period.

It is anticipated that cementing of the final casing string will be completed next week. The
casing will then be pressure tested and a cement bond log will be conducted.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2ZM HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: May 8, 1998

SUBJECT: Weekly Summary No. 17
May 1 through May 7, 1998

PROJECT: Fort Myers Beach WWTP [W-1

Summary of Engineer's/Driller’'s Log

The seventeenth week of construction on injection well IW-1 at the Fort Myers Beach
Wastewater Treatment Plant ended on May 8, 1998. During this week the final casing string
was cemented to 230 feet below pad level (bpl). A pressure test was successfully conducted on
the final casing on April 4, 1998. The test was witnessed by Jack Myers (FDEP-Fort Myers).
The casing gained 5 psi during the 2 hour test. A cement bond log was conducted on the final
casing string the same day. A copy of the cement bond log is enclosed for your records.
Reaming of the open borehole below casing with a 14.75-inch bit had reached a depth of 2,370
feet bpl by the end of the reporting period. Six thousand pounds of salt was used to kill the well
during the reporting period. There were no unusual construction events during the reporting
period.

It is anticipated that the 14.75-inch hole will be completed to 3,000 feet bpl next week. The
open borehole will then be geophysically logged.

Aftachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CKMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL
FROM: David McNabb/CH2M HILL
DATE: May 15, 1998

SUBJECT: Weekly Summary No. 18
May 8 through May 14, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The eighteenth week of construction on injection well IW-1 at the Fort Myers Beach

Wastewater Treatment Plant ended on May 14, 1998. During this week, reaming of the pilot
hole to a depth of 3,033 feet bpl was completed. A caliper log was then conducted on the open
borehole on May. 12, 1998 and a flowmeter and video log was conducted on May 13, 1998. The
rest of the week was spent moving the rig to the monitor well location and rigging up to begin
drilling the monitor well. Ten thousand pounds of salt were used to kill the well during the
reporting period. There were no unusual construction events during the reporting period.

Copies of the caliper and flowmeter logs are attached for your records. A copy of the video log -
will be included in the final engineering report for the well.

It is anticipated that drilling of the monitor well will begin next week. The 24-inch casing may
also be installed in the monitor well next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-Tlh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: May 22, 1998

SUBJECT: Weekly Summary No. 19
May 15 through May 21, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The nineteenth week of construction on the injection well system at the Fort Myers Beach
Wastewater Treatment Plant ended on May 21, 1998. Drilling of injection well IW-1 is now
complete. Testing and instaliation of surface equipment will be completed in the near future.
Construction of dual-zone monitor well MW-1 began on May 15, 1998. During this week, the
pilot hole was drilled to a depth of 410 feet below pad level (bpl) prior to conducting
geophysical logging. Logs conducted include caliper, gamma ray, spontaneous potential and
dual induction. The pilot hole was then reamed prior to conducting a caliper log and installing
and cementing the 24-inch diameter casing to a depth of 400 feet bpl. The pilot was then drilled
to a depth of 1,190 feet bpl prior to conducting geophysical logging. Logs conducted include
caliper, gamma ray, spontaneous potential, dual induction, sonic, fluid conductivity,
temperature, and flowmeter. Copies of the geophysical logs conducted during the reporting
period are attached for your records. There were no unusual construction events during the
reporting period.

It is anticipated that the pilot hole will be reamed to a depth of 1,175 feet bpl and caliper logged
in preparation for installing the 16-inch casing next week. Following completion of cementing
the 16-inch casing, the pilot hole will be drilled to 1,710 feet bpl. Air-lift specific capacity tests
will be conducted at approximately 100-foot intervals during pilot hole drilling to 1,710 feet bpl
to assist in evaluating the productivity of the drilled interval.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-T1h.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David McNabb/CH2M HILL
DATE: May 29, 1998

SUBJECT: Weekly Summary No. 20
May 22 through May 28, 1998

PROJECT: Fort Myers Beach WWTP IW-1

Summary of Engineer's/Driller's Log

The twentieth week of construction on the injection well system at the Fort Myers Beach
Wastewater Treatment Plant ended on May 28, 1998. Drilling of injection well IW-1 is now
complete. Testing and installation of surface equipment will be completed in the near future.
During this week, the pilot hole at MW-1 was reamed to a depth of 1,175 feet below pad level
(bp!) prior to conducting a caliper log. The 16-inch casing was then installed and cemented to a
depth of 1,170 feet bpl. The pilot hole was then advanced to a depth of 1,720 feet bpl and
geophysically logged. Logs conducted include caliper, gamma ray, spontaneous potential, dual
induction, sonic, fluid conductivity, temperature, and flowmeter. Copies of the geophysical
logs conducted during the reporting period are attached for your records. Salt was not used
during the reporting period. Air lift specific capacity testing was conducted at approximately
120-foot intervals during pilot hole drilling below a depth of 1,000 feet bpl. The specific-
capacity testing data are inconsistent and appear to have been influenced by high density
borehole fluid due to a large amount of suspended silt from the drilling process. There were no
unusual construction events during the reporting period.

Work at the monitor well has currently stopped pending FDEP approval of the monitoring zone
recommendation. Upon FDEP approval, the pilot hole will be reamed to the appropriate casing
setting depth and the 6-inch FRP casing will be installed.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs



MEMORANDUM CKMHILL .

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-T1h.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/fohnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: David M¢Nabb/CH2M HILL
DATE: June 5, 1998

SUBJECT: Weekly Summary No. 21
May 29 through June 4, 1998

PROJECT: Fort Myers Beach WWTP IW-1|

Summary of Engineer's/Driller's Log

The twenty-first week of construction on the injection well system at the Fort Myers Beach
Wastewater Treatment Plant ended on June 4, 1998. Dirilling of injection well IW-1 is now
complete. Testing and installation of surface equipment will be completed in the near future.
During this week, the pilot hole at MW-1 was reamed to a depth of 1,718 feet below pad level
(bpl) prior to conducting a caliper log. The 6-5/8-inch FRP casing was then installed to a depth
of 1,572 feet bpl. The reamed hole was then backplugged with neat cement to a depth of 1,650
feet bpl prior to installing gravel over the interval from 1,563 to 1,650 feet bpl. One barrel of
neat cement was then pumped on top of the gravel to establish a bridge plug in order to allow
the FRP casing to be cemented in place. A copy of the reamed hole caliper at a scale of 5
inches equal 100 feet is attached for your records. A copy of the caliper log at scales of 1, 2,
and 5-inches equal 100 feet will be included with next week’s summary. Salt was not used
during construction of the monitor well during the reporting period. There were no unusual
construction events during the reporting period.

It is anticipated that the FRP casing will be cemented over the interval from 1,270 to 1,563 feet
bpl next week. A pressure test on the FRP casing is also anticipated to take place next week.
The Contractor will also start rigging down next week.

Attachments: Engineer's Daily Reports
Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
Geophysical Logs
Lithologic Log
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TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY o
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2M HILL

FROM: Mark K. Beaverson / Johnson Engineering, Inc.
DATE: June 11, 1998

SUBJECT: Weekly Summary No. 22
June 5 through Junel 1, 1998

PROJECT: Fort Myers Beach WWTP [W-1
Summary of Engineer's Log

The twenty-second week of construction on the injection well system at the Fort Myers Beach
Wastewater Treatment Plant ended on June 11, 1998. This week of construction included final
cementing of the 6” RFP casing in the dual zone monitoring well, utilizing a total of 83 barrels
of Neat Cement. Upon the completion of the cementing operation the Youngquist Brothers rig
# 222 was released and moved from the permanent pad. The following Geophysical Logs were
run on the monitoring well: The X-Y Caliper/Gamma ray Log, from bottom of well, 1639.5’
(Plug Back Total Depth} from pad level to the surface. A video Survey was run from 1639.5°
from pad level to surface through the 6” RFP casing and open hole. The Sector Cement Bond
Log was run from the bottom of the 6 RFP casing at 1574 from pad level to 1000’ from pad
level. The top of cement was recorded at 1260’ from pad level. There were no unusual
construction events during the reporting period.

During the coming week, the contractor will start on the surface piping and permanent pad

completion. Most all the material for this work has arrived on location.

Attachments: Engineer's Daily Reports
Geophysical Logs

.



MEMORANDUM CHMHILL

TO: Lindsey Sampson/Lee County Jack Myers/FDEP-FMY
Steve Anderson/SFWMD Joe Haberfeld/FDEP-TIh.
Ron Reese/USGS Nancy Marsh/'USEPA
Steve Morrison/Johnson Eng.. Tom McCormick/CH2M HILL
Lonnie Howard/Johnson Eng. Bill Beddow/CH2ZM HILL
FROM: David McNabb/CH2M HILL
DATE: June 19, 1998

SUBJECT: Weekly Summary No. 23
May 12 through June 18, 1998

PROJECT: Fort Myers Beach WWTP [W-1

Summary of Engineer's/Driller's Log

The twenty-third week of construction on the injection well system at the Fort Myers Beach
Wastewater Treatment Plant ended on June 18, 1998. Drilling of injection well IW-1 and
monitor well MW-1 is now complete. Testing and installation of surface equipment will be
completed in the near future. During this week, a casing pressure test was successfully
conducted on monitor well MW-1. A temperature log and background gamma ray log was
conducted on IW-1 on June 15, 1998. A radioactive tracer survey was conducted on IW-1 on
June 16, 1998. A copy of the temperature log will be included with the next weekly summary.
‘The background gamma ray log and the radioactive tracer survey will be included with the
request for operational testing. Salt was not used during the reporting period. There were no
unusual construction events during the reporting period.

It is anticipated that portions of the sutface piping for both wells will be installed next week.
Attachments: Engineer’s Daily Reports

Driller’s Daily Reports
Shallow Monitor Wells Water Quality Reports
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STANDARD CERTIFIED TEST REPORT
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“Nm." YOUNGQUIST BROTHERS : Dare: 5/8/97
Cusomes CGaomer

Address 15000 PINE RIDGE ROAD OderNo. 103199
vswezo, FT MYERS, FL 33908 i Orderto, 1931

(. cd
speciicaion SPIRALWELD STEEL PIPE ASTM 4139 GR B "MADE IN USA"
Min. MECHANICAL PROPERTIES CHEMICAL ANALYSIS (%
Heor WY, Hydro Yield Bong ‘_"'r_'“j' o B
No. Site or Ten Sivengrh . Teruie
o.. wal Pres. PSA. vk o B 7] B Ma P s 4
Thicis PS.l. Poiw PS.L %

274723 34" . 500 620 1664 713927 6. .20 .83 |.006|.004 .2035
274713 8950 76465 7.1.20 .85 |.007{.006f.2156
175847 4035 74077 7.1.19. |1.82 |.007{.009|.212
175836 6532 74849 6. |.21 .89 |.008).004|.223
75839 : 6483 76534 7. ]:20 .86 |.008).003].219

1709 7598 76075 6. (.20 .94 |.008].006].226

4712 6941 74365 6. {.20 .89 1.007).003{.220

274715 6047 75706 1. |.20 .86 |.008|.003].227

24723 | 274714 175847 175836 175889 274700 |27471) 27471%
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R. SCOTT PANTER MPG MGR  NoemeGTire

Georgia Tubular Products, Inc.
109 Dent Drive, Caneryville, GA 30121
(770) 386-2333
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STANDARD CERTIFIED TEST REPORT
GEORGIA TUBULAR PRODUCTS, INC.

. - -

: i YOUNGQUIST BROTHERS B
Name 0] B HE Dote;
Name Q o 12/31/97
Addres 15465 PINE RIDCE Rp OrderNo. 502134
G.IP
Cv.somZp  FT MYERS, FL 33908 _ _j SeOwerNe. 2227
speatcarion SPIRALWELD STEEL PIPE ASTM A]39 GR B_"MADE IN USA"
T Min. umnmmm cH AMALYSIS (%)
Hear WrFr. Hydmo Tieid Bong
Ne. She or Tax Strerrh Tarsiie
oD. Vall Pres RS Sirenarh | ¢ Mn P 5 st
Thick RSl Polew PS.L %
278781 34~ .500 |618 50004 75354 31.f.22 {.63 |.o007!.007
170241 51129 71197 31.].21 |.s1 |.o006/.007

SCOTT PANTER MFG MCR ~ Nome G Tide

Guorgia Tubulor Producss, [nc.
109 Derv Drive, Cartersvile. GA 30121
{TTD) 244-2533
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STANDARD CERTIFIED TEST REPORT
GEORGIA TUBULAR PRODUCI‘S INC.

- . : - _
Norree ]
OUNGQUIST BROTHERS 1/13/98
Asde® 15465 PINE RIDGE RD | Orderle. 90228
GIP
Gv.sm.npl_ FT MYERS, FL 33908 _J Saies Crdler No, 2225
speancarion SPIRALWELD STEEL PIPE ASTM A139 GR B "MADE JN USA"
Mo | MECHANCALPROPERTIES CHEMICAL ANALYSIS (%)
Heat \"¥ .2 Hydro Yield Hong
No. Sizw o Tex S Tershe
o.D. ol Pres, PS.L. Smengrh nw el ¢ Mo P s S
Thick PS1. Polrw P3.t. %
279263 26" . 500 807 51490 T07T71 32.1.20 .62 | .004] .006
273266 S4403 72363 31. .21 .69 ,004] .005
279267 52951 70686 27.1.20 .53 .004} .0086

HEAT g_ PER HEECE
2797463 279266 079467

7 3 2

The undersigred hatwry cenifies that the above mobeniols have been inspeded ond feshed in ocordance with the mefthods presabedt in the
opphcble oedficofom and e rextins of axh insgedion ond teds shown obover. It determmining proper©ties or chorocherinnics for which ne
methach of impading of fesiing one prescaibed by sold spdfications, the sondord mill inspeaion and testing proaioe of Geomgia Tubular
Prochucts, inc, have bewn opplied. Unlen it opperars orthen-ise in the resulrs of such tests shown gbove, the undensigned believes

“R. SCOTT PANTER MFG MGR NomeGlile

Georgia Tubwlar Produds, Inc.
109 Denr Drive. Corerrville. GA 30121
{770) dBE-255D
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GEORGIA TUBULAR PRODUCTS, INC.
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TUBULAR FIBERGLASS COMPANY
11811 Proctor Road, Houston, Texas 77038

TEL (713) 847-2987

FAX (713) 847-1931

e

March 1, 1994
RED BOXe 2500
FIBERGLASS TUBING, CASING, AND LINERS
AROMATIC AMINE CURED EPOXY RESIN
DIMENSIONAL SPECIFICATIONS
Nominal | Nomlnal | Nominal | Minimum |Pin Upset| Max. Box | Nominal | Nominal Weight | Connection Type
(inches) | (inches) | (inches) | (inches) | (inches) | {inches) | (inches) | tbs¥u Lbstiy
2-3/8 2.50 2.00 1,89 270 3.35 0.25 1.6 47 2.3/9" 8 Ad EVE Long*
2-7/8 .10 2.50 2.28 3.18 3.88 0.31 2.3 €9 2-7/8" 8 R EVE Long*
3-1/2 .77 3.00 2.89 3.85 4.66 .38 J.4 102 31/ 8R4 EVE Lang*
4-1/2 501 4.00 3.87 5.01 5.80 0.51 59 177 41/ 8RAEVE Long*
5-‘!3‘2 553 4.41 4.31 5.80 6.78 Q.56 7.3 220 51/ 8Rd CaglLong**
6-5/8 6.85 5,44 531 6.85 8.08 0.71 11.2 335 658" §Rd Csglong**
7-5/8 7.82 6.21 6.07 7.82 927 0.81 14.5 436 7-5/8'8Rd Csglong**
9-5/8 9.82 7.84 7.73 9.82 11.73 0.29 23.8 715 -5 B8R4 Csglong™*
Standard Joint Leagth: 30 Foat
PERFORMANCE AND RATINGS (-60°F to +200°F)
Pipe Size Pressure Mill Test Collapse Axlai Tension |[Stretch vs Tension
(inches) Rating (psi) Pressure (psi) Rating (psh Rating (Lhs) | Over Pipe Wt-{Ft)
2-3/8 2,500 2,500 3,300 18,300 0197 xPxL
2-7/8 2,500 2,500 3,300 24,900 0129xPxL
3172 + 2,500 2,500 3,300 33,200 0.087 xPxL
4-1f2 2,500 2,500 3,300 47,800 0.050xPxL
5-1/2 2,500 2,500 3,300 54,500 0.041xPxL
6-5/8 2500 2,500 3,400 73,600 0.026 xPxL
7-5/8 2,600 2,500 3,400 80,700 0.020xPxL
9-5/8 2,500 2,500 3,400 114,800 0.012xPxL
P = Tensde Load (1000 b3}
MECHANICAL AND PHYSICAL PROPERTIES L = String Length Fesk}
PROPERTY VALUE UNIT TEST METHOD
Tensile Strength, Hoop 31,300 pst ASTM D1589
Tensile Strength, Axial 30,000 psi ' ASTM D2105
Modulus of Elasticity, Axial 3.0 10E+6 psi ASTM D2105
Long Term Hydrostatic Strength at 20 Years 19,183 psi ASTM D2992 (B)
Specific Gravity 1.9 - ASTM D792
Density 0.07 ib./cu.fin. ASTM D792
Thermal Conductivity 1.4 Btu/hr/ftzin/*F -
Thermal Expansion Coefficlent (Linear) 1.1 10esinfin/*F ASTM DES6
Flow Factor 150 “e- Hazen Williams
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Surficial Monitor Well Water Quality Data
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Project: Fort Myers Beach Wastewater Treatment Plant Deep Injection Well
Surficial Monitor Well Water Quality Data
Southeast Monitor Well (SE)
Depth
Fime | to Water | Conductivity | Chloride | Temperature pH Sampied

Date (hours) | (ft-btoc) | (umhos/cm) (m&)‘ ﬁms C | (8.U) Remarks By
1/12/98 8:49 7.27 850 75 23 7.2 |Initial sampling before drilling began. LVH
1/19/98 9:15 6.67 1,120 150 23 7.0 LVH
1/26/98 11:10 1.09 1,060 188 22 6.8 |sampled @ +/-12:00 by contractor LVH

2298 8:15 7.31 1,120 156 22 6.9 LVH
2/9/98 9:00 6.05 1,100 162 24 7.0 MKB
2/16/98 9:00 5.80 1,100 160 25 7.1 MKB
2/23/98 7:30 6.00 1,120 158 25 7.0 MKB
3/4/98 12:30 6.00 1,100 168 25 7.0 MKB
3/9/98 9:20 5.90 1,100 154 24 7.0 MKB
3/171/98 8:00 6.80 1,080 164 25 71 MKB
3723198 14:00 5.90 1,100 160 25 7.1 MKB
31/98 13:00 6.90 1,120 164 25 71 MKB
4/198 9:30 7.45 1,100 152 23 7.1 LVH
4/21/98 9:00 7.10 1,110 156 23 7.1 . MKB
4127198 13:30 8.00 1,120 160 24 1.2 MKB
5/5/98 14:00 7.60 1,120 156 24 712 MKRB
5/12/98 14:00 8.00 1,200 150 24 7.1 MKB
5/21/98 8:45 8.30 1,120 158 25 7.1 MKB
5/29/98 7:00 7.60 1,120 148 24 7.1 |Construction completed, last sampling event. MKB
ft-btoc:  feet below top of casing

umhos/cm: micromhos per centimeter
mg/L:  milligrams per liter
C: Celsius
5.0 standard units
TOC:  Top of Casing




Project:

Fort Myers Beach Wastewater Treatment Plant Deep Injection Well

Surficial Monitor Well Water Quality Data

Northeast Monitor Well (NE)
Depth
Time | to Water | Conductivity | Chloride | Temperature pH Sampled
Date {hours) | (ft-btoc) | (wnhos/cm) (mglin (degrecs Q) S.U) Remarks By
1/12/98 9:00 5.48 1,180 161 24 7.0  |Initial sampling before drilling began. LVH
1/19/98 9:45 492 1,300 180 23 6.9 LvH
1/26/98 11:12 535 1,370 189 23 7.1 |sampled @ +/-12:00 by contractor LVH
22198 7:55 5.56 1,300 176 23 7.0 LVH
2/9/98 9:00 430 1,310 178 25 71 MKB
2/16/98 9:00 4.00 1,460 196 26 7.1 MKB
2/23/98 7:30 4.40 1,360 178 25 72 MKRB
3/4/98 12:30 4.20 1,350 192 25 7.0 MKRB
3/9/98 9:20 420 1,320 188 24 7.0 MKB
3/17/98 8:00 520 1,290 188 25 7.1 MKB
3/23/98 14:00 4.00 1,320 190 25 7.0 MKB
3/31/98 13:00 5.10 1,460 180 25 7.1 MKB
4/7/98 9:30 5.70 1,310 180 24 7.0 LVH
4/21/98 9:00 6.00 1,330 188 24 7.0 MKB
4/27/198 13:30 6.00 1,340 188 23 7.1 MKB
5/5/98 14:00 590 1,360 182 24 72 MKB
5/12/98 14:00 6.30 1,360 176 24 7.1 MKB
5/21/98 8:45 6.60 1,320 174 25 7.0 MKB
5/29/98 7:00 580 1,300 174 24 7.1 }Construction completed, last sampling event, MKB
fi-btoc:  feet below top of casing
umbos/cm: micromhos per centimeter
mg/L:  milligrams per liter
C: Celcius
S.U.: standard units
TOC:  Top of Casing




Project: Fort Myers Beach Wastewater Treatment Plant Deep Injection Well

Surficial Monitor Well Water Quality Data

Northwest Monitor Well (NW)
Depih
Time | to Water | Ceaductivity | Chloride | Temperature pH Sampled
Date (hours) | (ft-btoc) | (umhos/cm) (mE{L) (chrces C) | (8.U) Remarks By
1/12/98 9:55 casing 1,200 169 25 7.0 [Initial sampling before drilling began. LVH
bent
1/19/98 10:00 5.76 1,180 174 24 7.2 LVH
1/26/98 11:05 6.22 1,180 186 23 6.9 |sampled @ +/-12:00 by contractor LVH
2/2/98 7:38 5.40 1,190 174 23 7.1 LVH
2/9/98 9:00 5.14 1,200 150 24 7.1 MKB
2/16/98 9:.00 450 1,240 158 24 7.1 MKB
2/23/98 7:30 5.30 1,240 146 24 7.0 MKB
3/4/98 12:30 530 1,260 154 25 7.0 MKB
3/9/98 9:20 4.90 1,240 148 25 6.9 MKB
3/17/98 8:00 6.10 1,160 164 25 1.0 MKB
3/23/98 14:00 4.90 1,240 162 25 71 MKB
3/31/98 13:00 5.90 1,300 162 25 7.0 MKB
471198 9:30 7.55 1,220 160 24 6.9 LVH
4/21/98 9:00 7.90 1,250 158 24 6.9 MKB
4127198 13:30 7.90 1,240 174 23 1.0 MKB
515198 14:00 7.70 1,290 160 24 6.9 MKB
5/12/98 14:00 8.20 1,280 164 24 7.0 MKB
5/21/98 8:45 1.70 1,260 152 25 6.9  |Construction completed, last sampling event. MKB
5/29/98 .00 7.20 1,250 164 24 7.0 MKB

fi-btoc:  fect below top of casing
umhos/cm: micrombos per centimeter
mg/L:  milligrams per liter
C: Celcius
5.U.:  standard units
TOC:  Top of Casing




Praject:

Fort Myers Beach Wastewater Treatment Plant Deep Injection Well

Surficial Monitor Well Water Quality Data

Southwest Monitor Well (SW)
Depth
Time | to Water | Conductivity | Chloride | Temperature pH Sampled
Date (hours) | (ft-btoc) | (umhos/cm) | (mg/L) (degrecs C) | (8.U) Remarks By
1/12/98 8:21 5.26 1,060 178 23 7.1  |Initial sampling before drilling began. LVH
1/19/98 9:00 4.71 1,200 194 23 7.0 LVH
1/26/98 11:08 5.19 1,280 215 23 7.1  |sampled @ +/-12:00 by contractor LVH
212198 B:05 5.38 1,260 196 23 7.2 LVH
2/9/98 9:00 4.10 1,260 194 25 1.2 MKB
2/16/98 9:00 3.90 1,260 192 25 72 MKB
2/23/98 7:30 4.20 1,240 180 24 7.2 MKB
3/4/98 12:30 4.10 1,220 174 25 7.0 MKB
3/9/98 9:20 3.50 1,200 164 24 7.0 MKB
3/17/98 8:00 5.00 1,150 164 25 72 MKB
3/23/98 14:00 4.00 1,180 158 25 71 MKB
3/31/98 13:00 5.00 1,200 164 25 7.2 MKB
4/7/98 9:30 5.50 1,270 156 23 7.0 LVH
4/21/98 9:00 5.90 1,160 150 23 7.1 MKB
4/27/98 13:30 6.00 1,180 160 24 7.2 MKB
5/5/98 14:00 $.70 1,200 148 24 7.2 MKB
5/12/98 14:00 6.10 1,140 148 24 7.2 MKB
5/21/98 8:45 6.60 1,320 174 25 7.0 MKB
5/29/98 7:00 5.60 1,200 156 25 71 Construction completed, fast sampling event. MKB
fi-btoc:  feet below top of casing
umhos/cm: micromhos per centimeter
mg/L:  milligrams per liter
C: Celcius
S.U.: standard units
TOC:  Top of Casing




Appendix G
Lithologic Logs for IW-1 and MW-1
I



Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Lithologic Description

Depth (ft. bpl)

P:walan136794\reporhappendixiith?

Date From To Observer's Description

1/12/98 o 10 Limestone (60%), yellowish gray, fine sand grained, sparry cement, low
porosity, well consolidated; shell fragments {40%}, light gray, coarse sand to
fine graval grained, unconsolidated

1/12/98 10 20 Same as above

1/12/98 20 30 Shell fragments, light gray, unconsolidated

1/12/98 30 40 Same as above

112/98 40 50 Clay (80%), greenish gray, moderate plasticity, phosphatic; shell fragments
(20%), light gray, unconsolidated

112/98 50 60 Ciay, greenish gray, high plasticity, phosphatic

1/12/88 60 70 Same as above

112/98 70 80 Same as above

1/12/98 80 90 Same as above

1/12/98 90 100 Same as above

1/12/98 100 110 Same as above

1/12/98 110 120 Same as above, with limestone {20%), light gray, fine sand grained, low
parosity, moderately consolidated

1/12/98 120 130 Same as above, reduce limestone to 10%

1/12/98 130 140 Phosphatic Clay, medium gray, high plasticity, trace of limestone

1/12/98 140 150 Limestone, light gray, fine sand grained, some quartz, sparry cement, low
porosity, phosphatic, well conselidated

1/12/98 150 160 Same as above

1/12/98 160 170 Same as above

1/12/98 170 180 Fossiliferous Limastons, yellowish gray, primarily coral fragments, moderate
porosity, phosphatic, moderately consolidated

1/12/88 180 190 No sampile

112798 190 200 No sample

112/98 200 210 Phosphalic Limestone, medium gray, fine sand grained, sparry cement, low to
moderate porosity, poorly consolidated

1/12/98 210 220 Same as above

1H12/98 220 230 Limestone (60%), yellowish gray, fine sand grained, sparry cement, low
porosity, well consolidated; phosphatic limestons (40%), medium gray, fine
sand grained, sparry cement, low to moderate porosity, poorly consolidated

1/13/98 230 240 Limestone, light gray, fine sand grained, some quartz, sparry cement, low
porosity, phosphatic, well consolidated

1/13/98 240 250 Same as above

1/13/98 250 260 Same as above

1/13/98 260 270 Same as above

1/13/98 270 280 Same as above

1/13/98 280 280 Same as above

1/13/38 290 300 Same as above

1/13/98 300 310 Same as above

1/13/98 310 320 Same as above

113/98 320 330 Limestone {70%), yellowish gray, fine sand grained, sparry cament, low
parosity, phosphatic, moderately consolidated; clay (30%), light gray,

1/13/98 330 340 Limestona, yellowish gray, fine sand grained, micritic cement, moderate
porosity, slightly phosphatic, poorly consolidated

1/13/98 340 350 Clay (80%)}, light gray, phosphatic; limestone (20%), yellowish gray, fine sand
grained, micritic cement, poorly consolidated

1/13/98 350 360 Clay, greenish gray, high plasticity, phosphatie, trace of limestone

1/13/98 360 370 Limestone, light gray, fine sand grained, some quartz, sparry cement, low

porosity, phosphatic, well consolidated




Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Lithologic Description

Depth (ft. bpl)

P:waten136794veporfappendixlith2

Date From To Observer's Description

1/13/98 370 380 Clay (80%), light gray, phosphaitic; limestons (20%), yeliowish gray, fine sand
grained, micritic cement, poorly consolidated

1/13/98 380 390 Limestone (60%), light gray, fine sand grained, sparry cement, moderate
porosity, trace of phosphate, moderately consolidated; clay (40%), greenish
gray to light gray, moderately plastic

1/13/98 390 400 Same as above, increase limestone to 80%, decrease clay to 10%

1/13/98 400 410 Phosphatic Clay (70%), light gray; limestone {30%}, yellowish gray, fine sand
grained, micritic cement, poorly consolidated

1/13/98 410 420 Limestone (60%), light gray, fine sand grained, sparry cement, moderate
porosity, phosphatic, moderately consolidated; clay (40%), light gray,

1/13/98 420 430 Limestone (70%), yellowish gray, fine sand grained, sparry cement, moderate
porosity, phosphatic, moderately consofidated; clay (30%), light gray, slightly
phosphatic

1/13/98 430 440 Clay, light gray, moderataly plastic, phosphatic

1/13/98 440 450 Same as above

1/13/98 450 460 Same as above

1/13/98 460 470 Same as above

1/20/98 470 480 Same as above

1/20/98 480 4390 Clay (80%), light gray, phosphatic; limestone (20%), yellowish gray, fine sand
grained, mictitic cement, poorly consolidated

1/20/98 480 500 Same as above, increase limestone to 40%

1/20/98 500 510 Same as above, decrease limestone to 20%

1/20/98 510 520 Same as above, increase limestone to 40%

1/20/98 520 530 Limestone, light ofive gray, fine sand grained, sparry cement, low porosity,
poorly to moderately consolidated

1/20/98 530 540 Limestona (70%), light gray, fine sand grained, sparry cement, moderate
porosity, phosphatic, moderately consolidated; clay (30%), light gray, slightly

1/20/98 540 550 Fossiliferous Limestone, fight gray, fine sand to fine gravel sized, sparry
cement, high porosity, slightly phosphatic, moderately consolidated

1/20/98 550 560 Same as above, with 20% light gray clay

1/20/98 560 570 Clay, medium gray, phosphatic

1/20/98 570 580 Phosphatic Limestene (70%), medium gray, fine to medium sand grained,
sparry cement, moderate porosity, moderately consolidated; clay (30%),
medium gray, phosphatic

1/20/98 580 590 Limestone, tan, fine to medium sand grained, sparry cement, low porosity,
trace of phosphate, moderately consolidated

1/21/98 590 600 Same as above, with moderate porosity

1/21/98 800 610 Same as above

1/21/98 610 620 Same as above

1/21/98 620 630 Limestone, tan, fine to medium sand grained, spamy cement, moderate
porosity, phosphatic, moderately consolidated

1/21/98 630 640 Same as above

1/21/98 840 650 Limestone, light gray, coarse sand sized recrystallized fossil fragments in a
micritic matrix, low porosity (moldic), trace of phosphats, welt consolidated

1/21/98 650 660 Limestone, tan, fine to medium sand grained, sparry cement, moderate
porosity, phosphatic, moderately consolidated

1/21/98 660 670 Same as above

1/21/98 670 680 Limestone, tan, fine sand grained, sparry cement, high porosity, phosphatic,
peorly to moderately consolidated

1/21/98 680 690 Same as above

1/21/98 690 700 Same as above




Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
LitholoEic Description

Depth {ft. bpl)

Pwaten136794raportappendinlilh2

Date From To Observer's Description

1/21/98 700 710 Phosphatic Limestone, medium gray, fine sand grained, sparry cement, low to
mederate porosity, poorly consolidated

1/21/98 710 720 Limestone, yellowish gray, fine sand grained, sparry cemant, low porosity,
phosphatic, moderately consolidated

1/21/98 720 730 Same as above

1/21/98 730 740 Limestone, medium gray, fine sand grained, sparry cement, low porosity,
phosphatic, moderately consolidated

1/21/98 740 750 Limestone, light gray, fine to medium sand grained, sparry cement, low to
moderate porosity, moderate to well consolidated

1/21/98 750 760 Same as above

1/21/98 760 770 Same as above, with 20% dotomite, medium brown, microcrystalline, low
porosity, well consolidated

1/21/98 770 780 Limestone, yellowish gray, fine sand to coarse sand grained, sparry cement,
moderate porosity, well consolidated

1/21/98 780 790 Limestone, yellowish gray, fine to medium sand grained, sparry cement,

. moderate to high porosity, moderately consolidated

1/21/98 790 800 Sams as above

1/21/98 800 810 Limestone (70%), light gray, fine sand grained, sparry ceament, moderate
porosity, phosphatic, poorly consolidated; clay (30%), light gray, trace of tine
grained quartz sand

1/21/98 810 820 Limestone, yellowish gray, contains a small amount of fine quariz sand, fine to
medium sand grained, sparry cemant, moderate to high porosity, trace of
phosphate, moderately consolidated

1/21/98 820 830 Same as above

1/21/98 830 840 Same as above

1/21/98 840 850 Same as above

1/22/98 850 860 Limestone, yellowish gray, medium sand grained, sparry cement, moderate
porosity, moderately consolidated

1/22/98 860 870 Same as above with a trace of phosphate

1/22/98 B70 880 Same as above, with no phosphate and low to moderate porosity

1/22/98 880 890 Limestone, yellowish gray, fine to medium sand grained, sparry cement,
moderate porosity, trace of phosphate, poorly consolidated

1/22/98 890 900 Same as above

1/22/98 900 210 Limestone, light gray to yellowish gray, fine sane grained, sparry cement,
moderate porosity, well consolidated

1/22/98 910 920 Limestone, light gray, fine sand grained, sparry cement, moderate porosity,
moderately consolidated

1/22/98 820 930 Same as above

1/22/98 830 840 Same as above, with 10% light gray, well consolidated micrite

1/22/98 940 950 Limestone (70%), light gray, fine sand grained, sparry cement, moderate
porosity, trace of phosphate, moderately consolidated; clay (30%), light gray

1/22/98 950 960 Clay (80%), light gray, trace of phosphate; limestone (20%), yellowish gray,
fine sand grained, micritic cement, poorly consolidated

1/22/98 960 970 Limestone (90%), light gray, fine to medium sand grained, low porosity, well
consolidated; clay (10%), light gray

1/22/98 970 980 Limestone, light gray, fine to medium sand grained, low porosity, well

1/22/98 980 990 Same as above

1/22/98 990 1000 Same as above

1/22/98 1000 1010 Same as above

1/22/98 1010 1020 Same as above

1/22/98 1020 1030 Same as above




Fort Myers Beach Wastewater Treatment Plant

Injection Well TW-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer's Description

1/22/98 1030 1040 Limestone, yellowish gray, fine sand grained, moderate to high porosity, poorly
to moderately consolidated

1/22/98 1040 1050 Same as above

1/22/98 1050 1060 Same as above

1/22/98 1060 1070 Same as above

1/22/98 1070 1080 Same as above

1/22/98 1080 1090 Same as above

1/22/98 1090 1100 Same as above

1/22/98 1100 1110 Same as above

1/22/98 1110 1120 Same as above

1/22/98 1120 1130 Same as above

1/22/98 1130 1140 Sarme as above

1/22/98 1140 1150 Same as above

1/22/98 1150 1160 Same as above

1/22/98 1160 1170 Same as above

1/22/98 1170 1180 Same as above

1/22/98 1180 1190 Same as above

1/23/98 1190 1200 Sams as above

1/23/98 1200 1210 Dolomite (80%), pale yeliowish brown, microcrystattine, low porosity, well
consalidated; limestone (20%), yellowish gray, fine to medium sand grained,
low porosity, moderately consolidated

1/23/98 1210 1220 Limestons, yellowish gray, fine sand grainad, moderate to high porosity, poorly
to moderately consolidated

1/23/98 1220 1230 Same as above

1/23/98 1230 1240 Same as above

1/23/98 1240 1250 Same as above

1/23/98 1250 1260 Same as above, with 20% dolomite, medium brown, microcrystalline, low
porosity, well consolidated

1/23/98 1260 1270 Same as above, no dolomite

1/23/98 1270 1280 Same as above

1/23/98 1280 1290 Same as above

1/23/98 1290 1300 Same as above

1/23/98 1300 1310 Same as above

1/23/98 1310 1320 Same as above

1/23/98 1320 1330 No sample

1/23/98 1330 1340 No sample

1/23/98 1340 1350 Limastone, yellowish gray, very fine sand grained, micritic cement, low
porosity, peorly consolidated

1/23/98 1350 1360 Same as above

1/23/98 1360 1370 Same as above

1/23/98 1370 1380 Limestone, yellowish gray, fine to medium sand grained, sparry cement, low
porosity, paorly consolidated

1/23/98 1380 1390 Same as above

1/23/98 1390 1400 Limestone, yellowish gray, medium to coarse sand grained, sparry cement,
maderate to high poresity, abundant forams, poorly consolidated

1/23/98 1400 1410 Same as above

1/23/98 1410 1420 Limestone, yellowish gray, fine sand grained, some fine quartz sand, sparry
cement, low porosity, some forams (~1%), poorly consolidated

1/23/98 1420 1430 Same as abova

1/26/98 1430 1440 Same as above

1/26/98 1440 1450 Limestone, yellowish gray, fine sand grained, some medium quartz sand,

P:water\136794\reporfia ppandixith2

micritic cement, phosphatic (~5%), low porosity, moderately consolidated



Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Lithologic Description

Depth (f. bpl)

P:waten1367%4vreportiappendinilith2

Date From To Observer's Description

1/26/98 1450 1460 Same as above, less phosphatic (~2%)

1/26/98 1460 1470 Limestone, yellowish gray, fine sand grained, some very fine quartz sand,
sparry cement, low porosity, poor to moderately consolidated

1/26/98 1470 1480 Same as above

1/26/98 1480 1490 Same as above

1/26/98 1490 1500 Micrite, yellowish gray, trace of phosphate, moderate 1o well consolidated

1/26/98 1500 1510 Limestone, yellowish gray, recrystallized, smalil amount of fine quartz sand,
sparry cement, low porosity, well consolidated

1/26/98 1510 1520 Same as above, with a trace of light gray clay

1/26/98 1520 1530 Limestone, yeliowish gray, recrystallized, small amount of fine quartz sand,
sparry cement, trace of phosphate, low poresity, well consolidated

1/26/98 1530 1540 Same as above, with no phosphate

1/26/98 1540 1550 Same as above, with a trace of light gray clay

1/26/98 1550 1560 Same as above

1/26/98 1560 1570 Limestone, yellowish gray, recrystallized, small amount of fine quartz sand,
sparmy cement, trace of phosphate, low porosity, wsll consolidated

1/27/98 1570 1580 Same as above, with no phosphate

1/27/98 1580 1590 Same as abovae, trace of phosphate

1/27/98 1590 1600 Same as above

1/27/98 1600 1610 Same as above

1/27/98 1610 1620 Same as above

1/27/98 1620 1630 Same as above

1/27/98 1630 1640 Same as above

1/27/98 1640 1650 Same as above

1/27/98 1650 1660 Same as above

1/27/98 1660 1670 Same as above

1/27/98 1670 1680 Same as above

1/27/98 1680 1690 Same as above

1/27/98 1690 1700 Same as above, with ~2% forams

1/27/98 1700 1710 Same as above, no forams, no phosphate

1/27/98 1710 1720 Same as above

1/28/98 1720 1730 Same as above

1/28/98 1730 1740 Same as above

1/28/98 1740 1750 Same as above

1/28/98 1750 1760 Same as above

1/28/98 1760 1770 Same as above

1/28/98 1770 1780 Limestone (90%), yellowish gray, recrystallized, sparry cement, trace of
phosphate, low porosity, well consolicated; dolomite (10%), dusky yellowish
brown, low porosity, well consolidated

1/28/98 1780 1790 Same as above

1/28/98 1790 1800 Limestone, yellowish gray, recrystallized, sparry cement, trace of phosphate,
ilow porosity, well consolidated

1/28/98 1800 1810 Same as above, with 5% dolomite, dusky yeflowish brown, low porosity, well
consolidated

1/28/98 1810 1820 Same as above, no dolomite

1/28/98 1820 1830 Same as above

1/28/98 1830 1840 Same as above

1/28/98 1840 1850 Same as above

1/28/98 1850 1860 Limestone (70%), yellowish gray, recrystaliized, sparry cement, moderate

porosity, well consolidated; dolomitic limestone (30%), dark yellowish brown,
fine sand grained, sparry cement, moderate to high porosity, well consolidated




Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Lithologic Description

Depth (ft. bpl)

P:water136794vveportiappendixlith?

Date From To Observer's Description

1/28/98 1860 1870 Limestone, yellowish gray, recrystallized, sparry cement, trace of phosphate,
low porosity, well consolidated

1/28/398 1870 1880 Sarme as above

1/28/98 1880 1890 Same as above with a trace of phosphate and dolomite

1/28/98 1890 1900 Same as above

3/3/98 1900 1910 Limestone, very pale orange, fine to medium sand grained, micritic cement,
low to moderate porosity, moderately consolidated

3/3/98 1810 1920 Same as above

3/3/98 1920 1930 Same as above

3/3/98 1930 1940 No sample, cored interval

3/3/98 1940 1850 Limestone, very pale orangs, fine to medium sand grained, micritic cement,
low to moderate porosity, moderately consolidated

3/3/98 1850 1960 Same as above

3/4/98 1960 1970 No sample, cored interval

3/4/98 1970 1980 No sample, cored interval

3/4/98 1980 1990 Same as above

3/4/98 1990 2000 Limestone (80%), very pale orange, fine to medium sand grained, micritic
cement, low to moderate porosity, moderately consolidated; dolomite (20%),
dusky yellowish brown to dark yellowish brown, very fine grained, abundant

3/4/98 small vugs, low porosity, well consclidated

3/4/98 2000 2010 Limestons, very pale orange, fine to medium sand grained, micritic cement,
low to moderate porosity, moderately consolidated

3/4/98 2010 2020 Same as above

3/4/98 2020 2030 No sample

3/4/98 2030 2040 No sample

3/5/98 2040 2050 No sample, cored interval

3/5/88 2050 2060 No sample, cored interval

3/5/98 2060 2070 Dolomite, moderate yellowish brown to dusky yallowish brown, very fine
grained, sucrosic, low porosity, well consolidated

3/5/98 2070 2080 No sample

3/5/98 2080 2080 No sample

3/5/98 2090 2100 No sample

3/5/98 2100 2110 No sample

3/5/98 2110 2120 Dolomite, moderate yellowish brown to dusky yellowish brown, microcrystalline,
tow porosity, well consolidated

3/5/98 2120 2130 Same as above

3/5/98 2130 2140 Same as above

3/5/98 2140 2150 Same as above

3/5/98 2150 2160 Same as above

3/6/98 2160 2170 Same as above

3/6/98 2170 2180 Same as above

3/6/98 2180 2190 Same as above

3/6/98 2190 2200 Same as above

3/6/98 2200 2210 Same as above

3/6/98 2210 2220 Dolomite, moderate yeliowish brown to light brown, microcrystaftine, low
porosity, well consolidated

3/6/98 2220 2230 Same as above

3/6/98 2230 2240 Same as above

3/6/98 2240 2250 Same as above

3/6/98 2250 2260 Dolomite (90%), moderate yellowish brown to light brown, microcrystatline, low

porosity, well consolidated; dolemitic limestone (10%), very pale orange, very
fine sand grained, low porosity, well consolidated




Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-]
Lithologic Description
Depth {it. bpl)
Date From To Observer's Description

3/6/98 2260 2270 Same as above

3/6/98 2270 2280 Dolomite, moderate yellowish brown to light brown, microcrystalline, low
porosity, well consolidated

3/6/98 2280 2280 Dolomitic Limestone (70%), pale yellowish gray to light brownish gray, very fine
grained, low porosity, well consolidated; dolomite {(30%), moderate yellowish
brown, microcrystalline, moderate poresity, well consolidated

3/6/98 2290 2300 Dolomite, moderate yellowish brown to light brown, microcrystalline, low
porasity, well consolidated

3/6/98 2300 2310 Dolomitic Limestone (50%), pale yellowish gray to light brownish gray, very fine
grained, low porosity, well consolidated; dolomnite (50%), moderate yallowish
brown, microcrystalline, moderate porosity, well consolidated

3/6/98 2310 2320 Dolomite, moderate yellowish brown to light brown, microcrystaliine, low
porosity, well consclidated

3/6/98 2320 2330 Same as above

3/6/98 2330 2340 Dolomite (50%), moderate yallowish brown, microcrystalline, low poresity, well
consolidate; limestone {50%), very pale orange, fine sand grained, sparry
cement, moderate porosity, moderately consolidated

3/6/98 2340 2350 Same as above

3/6/98 2350 2360 Sarme as above

3/6/98 2380 2370 Same as above

3/6/98 2370 2380 Same as above

3/6/98 2380 2380 No sample, cored interval

3/6/98 2390 2400 No sample, cored interval

3/10/98 2400 2410 No sample, cored interval

3/10/98 2410 2420 Limestone, very pale orangs, fine sand grained, spary cement, low porosity,
well consolidated

3/10/28 2420 2430 Same as above

3/10/98 2430 2440 Same as above

3/10/98 2440 2450 Same as above

3/10/98 2450 2460 Dolomite, pale yellowish brown, microcrystaliine, low porosity, well consolidated

3/10/98 2460 2470 Limestone, very pale orange, fine sand grained, spamy cement, low porosity,
well consolidated

3/10/98 2470 2480 Same as above

3/10/98 2480 2490 Same as above

3/10/98 2490 2500 S8ame as above

3/10/98 2500 2510 Same as above

3/10/98 2510 2520 Same as above

3/10/98 2520 2530 Same as above

3/10/98 2530 2540 Same as above

3/10/98 2540 2550 Same as above

3/10/98 2550 2560 Same as above

3/11/98 2560 2570 No sample

3/11/98 2570 2580 Limestone, light brown, fine sand grained, sparry cement, low porosity,
moderately consolidated

3/11/98 2580 2580 Dolomitic Limestone, medium brown, fine sand grained, low porosity, well
consolidated

3711/98 2590 2600 Dolomite, moderate yellowish brown to dusky yellowish brown, microcrystalline,
low porosity, well consolidated

3/11/38 2600 2610 Same as above

3/11/98 2610 2620 Dolomitic Limestone, pale brown, fine sand grained, low porosity, well

P:waten136794\reporhappendixvith2

consolidated




Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Lithologic Description

Depth (ft. bpl)
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Date From To Observer's Description

3/11/98 2620 2630 Dolomite (0%), moderate yallowish brown to dusky yellowish brown,
microcrystalline, low porosity, well consolidated; dolomitic limestons, medium
brown, fine sand grained, low porosity, well consolidated

3/11/98 2630 2640 Dolomite, dusky ysllowish brown, microcrystaltine, low porosity, well

3/11/98 2840 2650 Same as above

3/11/98 2650 2660 Same as above

3/11/98 2660 2670 Same as above

3/11/98 2670 2680 Same as above

3/11/98 2680 2690 Same as ahove

3/11/98 2690 2700 Dolomitic Limestone, pale brown, fine sand grained, low porosity, well
consolidated

3/11/98 2700 2710 Dolomite, dusky yellowish brown, microcrystalline, low porosity, well

3/11/98 2710 2720 Dolomite {80%), dusky yellowish brown, microcrystalline, low porosity, well
consolidated; dolomitic limestone (40%), pale brown, fine sand grained, low
porosity, well consolidated

3/11/98 2720 2730 Dolomite, dusky ysllowish brown, microcrystalling, low porosity, well

3/11/98 2730 2740 Same as above

3/11/98 2740 2750 Same as above

a/12/98 2750 2760 Same as above

3/12/98 2760 2770 Same as above

3/12/98 2770 2780 Samae as above

3/12/98 2780 2790 Same as above

d12/98 2790 26800 Same as above

3/12/98 2800 2810 Same as above

3/12/98 2810 2820 Dolomite, dark yellowish brown, microcrystalline, low porosity, well

3/13/98 2820 2830 Same as above

3/13/98 2830 2840 Same as above

3/13/98 2840 2850 Same as above

3r13/98 2850 2860 Same as above

3/13/98 2860 2870 Same as above

3/16/98 2870 2880 Same as above

3/16/98 2880 2890 Same as above

3/16/98 2880 2900 Same as above

3/16/98 2900 2910 Same as above

3/16/98 2010 2920 Same as above

3/16/98 2920 2830 Same as above

3/17/98 2930 2940 Same as above

3/17/98 2940 2950 Dolomite, moderate yellowish brown to dark yellowish brown, fine to mediurmn
sand grained, moderate to high porosity, well consolidated

3/17/98 2950 2060 Dolomite, moderate yellowish brown to black, microcrystalline, low porosity,
well consolidated

3/17/98 2960 2970 Dolomite, moderate yellowish brown to black, microcrystalline, tow primary
porosity, numerous small vugs, vugs are not interconnected, well consolidated

3M17/98 2970 2080 Same as ahove

3/17/98 2980 2990 Dolomite, dusky yellowish brown to black, microcrystalline, low porosity, well
consolidated

37/98 2990 3000 Dolomite, dark yellowish brown, microcrystalline, low primary porosity,
numearous small vugs, vugs are not interconnected, well consolidated

3/17/98 3000 3010 Dolomite, moderate yellowish brown to dusky yellowish brown, microcrystalline,
low porosity, well consolidated

3/17/98 3010 3020 Dolomite, dark yellowish brown, microcrystalline, low primary porosity,

numerous small vugs, vugs are not interconnected, well consolidated




Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Lithologic Description

Depth (ft. bpl)
Date From To Observer's Description
3/17/98 3020 3030 Same as above

|Fr bpl = {eet below pad level
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Fort Myers Beach Wastewater Treatment Plant

Monitor Well MW-1
Lithologic Description

Depth (ft. bpi)
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Date From To Observer's Description

5/15/98 0 10 Limestone {60%), yellowish gray, fine sand grained, sparry cement, low
porosity, well consolidated; shell fragments (40%), light gray, coarse sand to
fine gravel grained, unconsolidated

5/15/98 10 20 Same as above

5/15/38 20 30 Shell fragments, light gray, unconsolidated

5/15/98 30 40 Sand, light brown, very fine grained, unconsolidated

5/15/98 40 50 Clay (80%), greenish gray, moderate piasticity, phosphatic; shell fragments
(20%), light gray, unconsolidated

5/15/58 50 60 Clay, greenish gray, high plasticity, phosphatic

5/15/a8 60 70 Same as above

5/15/98 70 80 Same as above

5/15/98 80 a0 Sams as above

5/15/98 a0 100 Same as above

5/15/98 100 110 Same as above, with limestone (20%), light gray, tine sand grained, some
quartz sand, moderate porosity, moderately consolidated

5/15/98 110 120 Same as above, reduce limestone to 10%

5/15/98 120 130 Same as above

5/15/98 130 140 Phosphatic Clay, medium gray, high plasticity, trace of limestone

5/15/98 140 150 Limestone, light gray, fine sand grained, some quartz, sparmry cement, low
perosity, phosphatic, well consolidated

5/15/38 150 160 Sams as above

5/15/98 160 170 Same as above

5/15/98 170 180 Fossiliferous Limestone, yellowish gray, primarily coral fragments, moderate
porosity, phosphatic, moderately consolidated

5/15/98 180 190 Limestone, yellowish gray, medivm sand grained, sparry cement, high porosity,
abundant shell fragments, moderately to poorly consolidated

5/15/98 190 200 Same as above

5/15/98 200 210 Phosphatic Limestone, medium gray, fine sand grained, spary coment, low to
moderate porosity, poorly consolidated

5/15/98 210 220 Same as above

5/15/98 220 230 Limestone (80%), yellowish gray, fine sand grained, sparry cement, low
porosity, well consolidated; phosphatic limestone (40%), medium gray, fine
sand grained, sparry cement, low to moderate perosity, poorly consolidated

5/15/98 230 240 Limestone, light gray, fine sand grained, some quartz, sparry cement, low
porosity, phosphatic, well consolidated

5/15/98 240 250 Same as above

5/15/98 250 260 Same as above

515/98 260 270 Same as above

5/15/98 270 280 Same as above

5/15/98 280 280 Same as above

5/15/88 290 300 Same as above

5/15/98 300 310 Same as above

5/15/98 310 320 Same as above

5/15/98 320 330 Limestone (70%), yellowish gray, fine sand grained, sparry cement, low
porosity, phosphatic, modarately consclidated; clay (30%), light gray,

5/15/98 330 340 Limestone, yellowish gray, fine sand grained, micritic coment, moderate
porosity, slightly phosphatic, poorly consolidated

5/15/98 340 350 Clay (80%), light gray, phosphatic; limestone (20%}, yellowish gray, fine sand
grained, micritic cement, poorly consolidated

5/15/98 350 360 Clay, greenish gray, high plasticity, phosphatic, trace of limestone

5/15/98 360 370 Limestone, light gray, fine sand grained, some quartz, sparry cement, low

porosity, phasphatic, well consolidated




Fort Myers Beach Wastewater Treatment Plant

Monitor Well MW-1
Lithologic Description

Depth (tt. bpi)

P.wate\1367%4\reporiiappendixilith

Date From To Observer's Description

515/98 370 380 Clay (80%), light gray, phosphatic; limestone (20%), yellowish gray, fine sand
grained, micritic cement, poorly consolidated

5/15/28 380 390 Limestone (80%), light gray, fine sand grained, sparry cement, moderate
porosity, trace of phosphate, mederately consolidated; clay (40%), greenish
gray to light gray, moderately plastic

5/15/98 390 400 Same as above, increase limestone to 90%, decrease clay to 10%

5/15/98 400 410 Limestone (60%), light gray, fine sand grained, sparry cement, moderate
porosity, phosphatic, moderately consolidated; clay (40%), light gray,

5/20/98 410 420 Limestone (70%), yellowish gray, fine sand grained, spany cement, moderate
porosity, phosphatic, moderately consolidated; clay (30%), ight gray, slightly
phosphatic

5/20/98 420 430 Clay, light gray, moderately plastic, phasphatic

5/20/98 430 440 Same as above

5/20/98 440 450 Same as above

5/20/98 450 460 Phosphatic Clay, light gray, moderately plastic

5/20/98 460 470 Clay, light gray, moderately plastic, phosphatic

5/20/98 470 480 Same as above

5/20/98 480 490 Same as above

5/20/98 490 500 Same as above

5/20/98 500 510 Clay (80%}, light gray, moderately plastic, phosphatic; Limestone (20%), light
gray, fine sand grained

5/20/98 510 520 Same as above, decrease [imestone to 10%

5/20/98 520 530 Limestone (70%), light olive gray, fine sand grained, spary cement, low
poresity, poorly to moderately consolidated; Clay, light olive gray, moderate
plasticity, low porosity

5/20/98 530 540 Limestone, light gray, fine sand grained, sparry cement, moderate porcsity,
phosphatic, mederately consolidated

5/20/98 540 550 Same as above

5/20/98 550 560 Clay, light gray, moderately plastic, phosphatic

5/20/98 560 570 Limestone, light gray, fine sand grained, sparry cement, moderate porosity,
phosphatic, mederately consolidated

5/20/98 570 580 Clay (80%), light gray, moderately plastic, phosphatic; Limestone (20%), light
gray, fine sand grained

5/20/98 580 590 Same as above

5/20/98 580 600 Limestone, light gray, fine to medium sand grained, sparry cement, low to
moderate porosity, trace of phosphate, welt consolidated

5/20/98 600 610 Same as above

5/20/98 610 620 Same as above

5/20/98 620 630 Same as above

5/20/98 630 640 Same as above

5/20/98 6840 650 Limestone, light gray, coarse sand sized recrystallized fossil fragments in a
micritic matrix, low porosity, trace of phosphate, wall consolidated

5/20/28 650 660 Same as above

5/20/98 660 670 Limestone, light gray, fine to medium sand grained, low porosity, poorly
consolidated

5/20/98 670 680 Same as above

5/20/98 680 690 Same as above

5/20/98 690 700 Limestone, light gray, fine sand grained, micritic cement, low to moderate
porosity, trace of phosphate, well consolidated

5/20/98 700 710 Same as above, moderately consolidated

5/20/98 710 720 Same as above, poorly consolidated

5/20/98 720 730 Same as above




Fort Myers Beach Wastewater Treatment Plant
Monitor Well MW-1
LitholoEic Description

Depth {ft. bpl)

Date From To Observer's Description

5/20/98 730 740 Same as above

5/20/28 740 750 Same as above

5/20/98 750 760 Same as above

5/20/98 760 770 Same as above, trace of dolomite

5/20/98 770 780 Same as above, no dolomite

5/20/98 780 790 Same as above

5/20/98 790 800 Limestone (70%), light gray, fine sand grained, sparry cement, moderate
porosity, phosphatic, poorly consolidated; clay (30%), light gray, trace of fine
grained quartz sand

5/20/98 800 810 Limestone, light gray, fine sand grained, sparry cement, moderate porosity,
moderately consolidated

5/20/98 810 820 Same as above

5/20/98 820 830 Same as above

5/20/98 830 840 Same as above

5/20/98 840 850 Same as above

5/20/98 850 860 Limestone, light gray, very fine sand grained, sparry cement, moderate
porosity, well consolidate, trace of dolomite

5/20/98 860 870 Limestone, yellowish gray, fine sand grained, low porosity, peorly consolidated

5/20/98 870 880 Limestone, yellowish gray, fine to medium sand grained fossil fragments,
sparry cement, high porosity, poorly consolidated

5/20/98 880 880 Limestone, yellowish gray, fine sand grained, low porosity, poorly consolidated

5/20/98 890 200 Same as above

5/20/98 900 910 Same as above

5/20/98 910 920 Same as above

5/20/98 920 930 Same as above, moderately consolidated

5/20/98 930 940 Limestone (70%), light gray, fine sand grainad, sparry cement, moderate
Porosity, trace of phosphate, moderately consolidated; clay (30%), light gray

5/20/98 840 950 Clay {80%)}, light gray, trace of phosphate; limestone (20%), yellowish gray,
fine sand grained, micritic cement, poorly consolidated

5/20/98 950 960 Limestone (80%), light gray, fine to medium sand grained, low porosity, well
consolidated; clay (20%), light gray

5/20/98 960 970 Limestone, light gray, fine to medium sand grained, low porosity, poorly to
mederately consolidated

5/20/98 970 980 Same as above, poorly consolidated

5/20/98 980 930 Same as above

5/20/98 990 1000 Same as above

5/20/98 1000 1010 Same as above

5/20/98 1010 1020 Same as above

5/20/98 1020 1030 Same as above

5/20/98 1030 1040 Limestone, yellowish gray, fine to medium sand grained, moderate to high
porosity, poerly to moderately consoclidated

5/20/98 1040 1050 Same as above

5/20/98 1050 1060 Same as ahove

5/21/98 1060 1070 Same as above

5/21/98 1070 1080 Same as above

5/21/98 1080 1080 Same as above

5/21/98 1090 1100 Same as above

5/21/98 1100 1110 Same as above

5/21/98 1110 1120 Same as above

5/21/98 1120 1130 Same as above

5/21/38 1130 1140 Same as above

5/21/98 1140 1150 Same as above
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Fort Myers Beach Wastewater Treatment Plant

Monitor Well MW.-1
Lithologic Description

Depth (ft. bpl)

Date From To Observer's Description

5/21/98 1150 1160 Same as above

5/21/98 1160 1170 Same as ahove

5/21/98 117¢ 1180 Same as above

5/21/98 1180 1180 Same as above

5/26/98 1190 1200 Dolomite, pale yellowish brown, microcrystafline, low porosity, well consolidatec*

5/26/98 1200 1210 Same as above

5/26/98 1210 1220 Limestone, yellowish gray, fine sand grained, low to moderate porosity, poorly
to moderately consolidated

5/26/98 1220 1230 Same as above

5/26/98 1230 1240 Same as above, moderately consolidated, with a trace of dolomite, medium
brown, microcrystailline, low porosity, well consolidated

5/26/98 1240 1250 Limestone, yellowish gray, fine sand grained, low porosity, poorly consolidated

5/26/98 1250 1260 Micrite, yellowlsh gray, low porosity, poorly consolidated

5/26/98 1260 1270 Limestone, yellowish gray, fine sand grained, low porosity, moderately
consolidated, abundant forams

5/26/98 1270 1280 Same as above

5/26/98 1280 1290 Limestons, yellowish gray, fine sand grained, moderate to high porosity,
moderately consolidated

5/26/98 1290 1300 Same as above

5/26/98 1300 1310 Same as above

5/26/98 1310 1320 Same as above, poorly to moderately consclidated

5/26/98 1320 1330 Same as above, poorly consolidated

5/26/98 1330 1340 Same as above

5/26/98 1340 1380 Limestone, yellowish gray, very fine sand grained, micritic cement, low
porosity, poorly consolidated

5/26/98 1350 1360 Same as above

5/26/98 1360 1870 Same as above

5/26/98 1370 1380 Limestone, yellowish gray, fine to medium sand grained, sparry cement, low
porosity, poorly consolidated ’

5/26/98 1380 1380 Same as above

5/26/98 1390 1400 Limestone, yellowish gray, medium to coarse sand grained, sparry cement,
moderate to high porosity, abundant forams, poorly consolidated

5/26/98 1400 1410 Same as above

5/26/98 1410 1420 Same as above, fewer forams

5/26/98 1420 1430 Same as above

5/26/98 1430 1440 Same as above

5/26/98 1440 1450 Same as above

5/26/98 1450 1460 Same as above, abundant forams, moderately consolidated

5/26/98 1460 1470 Same as ahove

5/26/98 1470 1480 Limestone, yellowish gray, fine sand grained, some very fine quartz sand,
spamy cement, low porosity, poor to moderately consolidated

5/26/98 1480 1490 Same as above

5/26/98 1490 1500 Same as above

5/26/98 1500 1510 Same as above

5/26/98 1510 1520 Same as above

5/26/98 1520 1530 Same as above

5/26/98 1530 1540 Same as above

5/26/98 1540 1550 Same as above

5/26/28 1550 1560 Same as above

5/26/98 1560 1570 Limestone, yellowish gray, recrystallized, small amount of fine quartz sand,
sparry cemeant, low porosity, well consolidated

5/26/98 1570 1580 Same as above
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Fort Myers Beach Wastewater Treatment Plant
Monitor Well MW-1
Lithologic Description

Dapth (ft. bpl)

Date From To Observer's Description
5/26/98 1580 1590 Same as above
B/26/98 1590 1600 Same as above
5/26/98 1600 1610 Same as above
5/26/98 1610 1620 Same as above
5/26/68 1620 1630 Same as above
5/26/98 1630 1640 Same as above
5/26/98 1640 1650 Same as above
5/26/98 1650 1660 Same as gbove
5/26/98 1660 1670 Same as above
5/26/98 1670 1680 Same as above
5/26/98 1680 1690 Same as above
5/26/98 1690 1700 Same as above
5/26/98 1700 1710 Same as above
5/26/98 1710 1720 Same as above
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Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Core Description

[Core #: 1

Date Recovered: 1/23/98

Interval Cored: 1,444 to 1,458 feet bpl
Amount Recovered: 12.5 feet

|Recovery Percentage: 89%

Depth Interval (feet bpl)
From To Observer's Description

1,444.0 1,456.5 Limestone, yellowish gray (5 Y 8/1), silt to fine sand grained,
some fine to medium quartz sand, micritic cement, low
porosity, well consclidated

|lfeet bpl = feet below pad level
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Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Core Description

Core #:

Date Recovered:
interval Cored:
Amount Recovered:

Recovery Percentage:

Depth Interval (feet bpl)

1,554 to 1,569 feet bpl

grained matrix with medium gravel sized fossils

From To Observer's Description

1,554.0 1,555.6 Limestone, very pale orange (10 YR 8/2), coarse sand to fine
gravel, recrystallized fossil fragments, primarily gastropods,
micritic cement, low porosity, well consolidated

1,555.6 1,556.3 Limestone, yellowish gray (5 Y 7/2), micritic, with some clay,
very low porosity, moderately consolidated

1,556.3 1,567.3 Limestone, very pale ocrange (10 YR 8/2), fine to medium sand
grained, sparry cement, moderate porosity, well consolidated

1,657.3 1,558.0 Limestone, yellowish gray (5 Y 7/2), silt to fine sand grained,
micritic cement, low porosity, well consolidated

1,558.0 1,560.0 Limestone, very pale orange (10 YR 8/2), fine to medium sand
grained, sparry cement, moderate to high porosity, well
consolidated

1,560.0 1,662.0 Limestone, very pale orange (10 YR 8/2), fine to medium sand

[feet bpl = feet below pad level
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Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Core Description

[Core #: 3

Date Recovered: 1/28/98

Interval Cored: 1,669 to 1,684 feet bpl
Amount Recovered: 6 feet

Recovery Percentags: 40%

Depth Interval (feet bpi)
From To Observer's Description

1,669.0 1,673.0 Limestone, very pale orange (10 YR 8/2), fine to medium sand
grained, sparry cement, moderate porosity, well consolidated

1,673.0 1,673.5 Limestone, light olive gray (5 Y 5/2), fine sand grained,
recrystallized, sparry cement, low porosity, well consolidated

1,673.5 1,674.2 Limestona, yellowish gray (5 Y 7/2), fine sand grained,
recrystallized, spary cement, low porosity, well consolidated,

1,674.2 1,675.0 Limestone, very pale orange (10 YR 8/2), fine to medium sand
grained, sparry cement, moderate porosity, well consolidated

!l

lifeet bpl = feet below pad level
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Fort Myers Beach WastewaterzTreatment Plant
Injection Well IW-1
Core Description

lwcore #: 4

Date Recovered: 3/3/98

Interval Cored: 1,930 to 1,942 feet bpl
Amount Recovered: 1.2 feet

Recovery Percentage: 10%

Depth Interval {feet bpi}
From To Observer's Description

1,930.0 1,931.2 Limestone, very pale orange (10 YR 8/2), fine to medium sand
grained, micritic cement, low porosity, well consolidated

Feet bpl = feet below pad level
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Fort Myers Beach Wastewater Treatment=Plant

Injection Well IW-1
Core Description

[Core #:

Date Recovered:

|nterval Cored:

5
3/4/98

1,965 to 1,984 feet bpl

Amount Recovered: 10.1 feet
Recovery Percentage: 53%
Depth interval (feet bpl)
From To Observer's Description
1,865.0 1,872.0 Limestone, pale yellowish brown (10 YR 6/2), fine to medium
sand grained, sparry cement, moderate porosity, well
consolidated, abundant foraminifera
1,872.0 1,872.3 Limestone, pale yellowish brown (10 YR 6/2), medium sand
grained, sparry cement, low porosity, well consolidated, very
thin dark dolomite stringers
1,972.3 1,972.8 Limestone, pale yellowish brown (10 YR 6/2), fine to medium
sand grained, sparry cement, moderate porosity, well
consolidated, abundant foraminifera
1,972.8 1,974.1 Dolomite, dark yellowish brown, sucrosic, abundant small
vugs, very high porosity, well consolidated
1,974.1 1,975.1 Limestone, pale yellowish brown (10 YR 6/2), fine to medium
sand grained, sparry cement, moderate porosity, well
consolidated, abundant foraminifera

ifeat bpl = feet below pad lsvel
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Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Core Description

Core #: 6

Date Recovered: 3/5/98

Interval Cored: 2,045 to 2,062 fest bp!
Amount Recovered: 6 fest

Recovery Percentage: 35%

Depth Interval (feet bpl)
From To Observer's Description

2,045.0 2,051.0 Dolomite, dusky yellowish brown (10 YR 2/2) to dark yellowish
brown (10 YR 4/2), very fine grained, sucrosic, abundant
small to large vugs, high porosity, well consolidated

{feet bpt = feet below pad level

P-watar\136794\reportappendix\coret



Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Core Description

sand grained, low porosity, some small vugs, well consolidated

Core #: 7
Date Recovered: 3/6/98
Interval Cored: 2,280 to 2,297 feet bpl
Amount Recovered: 10 feet
Recovery Percentage: 59%
Depth Interval (feet bpl)
From T0 Observer's Description
2,280.0 2,280.3 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
sand grained, low porosity, well consolidated
2,280.3 2,281.3 Dolomitic Limestone, grayish orange {10 YR 7/4), very fine
sand grained, low porosity, some small vugs, well consolidated
2,281.3 2,282.3 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
sand grained, low porosity, well consolidated
2,282.3 2,283.5 Dolomitic Limestons, grayish orange (10 YR 7/4), very fine
- sand grained, low porosity, some 1 to 2 inch diameter
vugs, well consclidated
2,2683.5 2,284.7 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
sand grained, low porosity, well consclidated
2,284.7 22854 Dolomite, pale yellowish brown (10 YR 6/2), microcrystalline,
very low porosity, well consolidated
2,285.4 2,288.4 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
sand grained, low porosity, some small vugs, well consolidated
2,288.4 2,289.3 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
sand grained, low porosity, well consolidated
2,289.3 2,290.0 Dolomitic Limestone, grayish orange (10 YR 7/4), very fine
[feet bpl = feet below pad level

|
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Fort Myers Beach Wastewater Treatment Plant

Injection Well IW-1
Core Description

HCore #:

Date Recovered:
Interval Cored:
Amount Recovered:

Recovery Percentage:

2,380 to 2,408 feet bpi

Depth Intervatl {feet bpl)
From To Observer's Description

2,380.0 2,385.0 Recrystallized Limestone, yellowish gray (5 Y 7/2),
very fine sand grained, sparry cement, low porosity, well
consolidated

2,385.0 2,386.5 Limestone, very pale orange (10 YR 8/2), fine 1o medium
sand grained, low porosity, well consolidated

2,386.5 2,388.5 Dolomitic Limestone, moderate yellowish brown (10 YR 5/4),
microcrystalline, fow porosity, some small vugs, well
consolidated

2,388.5 2,389.4 Limestone, very pale orange (10 YR 8/2), fine to medium
sand grained, low porosity, well consolidated

2,389.4 2,390.2 Limestone, yellowish gray (5 Y 7/2), fine to medium sand
grained, low porosity, well consolidated

2,394.0 Limestone, very pale orange (10 YR 8/2), fine to medium

" 2,390.2

sand grained, low porosity, well consoiidated

Ifeet bp! = feet below pad level

P:waterr136794\reporfiappendix\core8




Fort Myers Beach Wastewater Treatment Plant
Injection Well IW-1
Core Description

Core #: 9

Date Recovered: 3/10/38

Interval Cored: 2,514 to 2,524 feet bpl
Amount Recovered: 6 faet

Recovery Percentage: 60%

Depth Interval (feet bpl)
From To Qbserver's Description

2,514.0 2,520.0 Limestone, very pale orange (10 YR 8/2), fine to medium sand
grained. low porosity, well consolidated

{ifeet bpl = feet below pad level

P:waten136794\reportappendixicorad



- ‘ Ardaman & Associates, inc.

Gectecnnical. Environmental anu

Matenats C ~<.-anis April 10, 1998
File Number 98-041

r

Youngquist Brothers, Inc.

g RECEIVED p;
15485 Pino Ridge Road CEIVED 4PR 13 1998

Attention: Mr. Troy Moore
Subject: Laboratory Test Resuits on Rock Core Specimens, Fort Myers injection Well IW-1

Gentlemen;

Permeability and effective porosity tests have been completed on 5 rock core samples provided
for testing by your firm from Fort Myers Injection Well iw-1. Unconfined compression tests were
also requested, but could not be performed. As specified, priority was given to obtaining
specimens from the samples for vertical and horizontal permeability tests. Insufficient lengths of
rock core were provided to perform both the permeability tests and unconfined compression tests.

Permeability Tests

The permeability tests were performed in general accordance with ASTM Standard D 5084
"Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible-Wail
Permeameter” using the constant-head (Method A) test method. The permeability test resuits are
presented in Table 1. The core samples provided for testing were too short to obtain saparate
vertically and horizontally criented specimens. Accordingly, the vertical permeability tests were
performed first on specimens maintained at the as-received diameter and cut to lengths of 8.0 to
12.2 cm. After completing the vertical permeability tests, horizontal permeability specimens were
obtained by coring 5.1 cm diameter cylinders from the vertical specimens. The horizontal
specimens were then timmed to lengths of 6.5 to 7.6 cm to provide flat, paraliel ends. A
horizontal permeability test was not performed on the sample from 1,555.25 feet. This sample
fractured when attempting to core the horizontal test specimen. Since the vertical permeability
test specimens were cored upon completion of testing to obtain horizontal permeability test
specimens, the final moisture contents of the vertical specimens were not measured. The dry
densities and degrees of saturation of the vertical permeability specimens, therefore, were
estimated using the final maisture contents from the corresponding horizontal permeability test
specimens.

Each permeability test specimen was air-dried, deaired under vacuum, and then saturated with
deaired distilled water from the bottom upward while still under vacuum. Each specimen was then
mounted in a triaxial-type permeameter and encased within a latex membrane. The specimens
were confined using an average isotropic effective confining stress of 20 Ib/in? and permeated with
deaired tap water under back-pressure. Satisfactory saturation was verified by a B-factor equal
to or greater than 95%, or a B-factor that remained relatively constant for two consecutive
increments of applied cell pressure. The inflow to and outfiow from each specimen were
monitored with time, and the hydraulic conductivity was calculated for each recorded flow
increment. The tests were continued until steady-state flow conditions were obtained, as
evidenced by an outflow/inflow ratio between 0.75 and 1.25, and until stable values of hydrauiic
conductivity were measured. The final degree of saturation was calculated upon completion of
testing using the final dry mass, moisture content and volume, and an assumed specific gravity
of 2.70. Although some of the calcuiated final degrees of saturation are low, the B-factors indicate
satisfactory saturation. The calculated final degrees of saturation are potentially affected by
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Youngquist Brothers, Inc.
File Number 98-041 -2-

occludad voids within the specimens, surface uregularities, and the use of final moisture contents
for the vertical permeability test specimens from the corresponding horizontal permeability test
specimens.

Total Porosity

The total porosity, n, of each permeability test specimen was calculated from the measured dry
density, v, and assumed specific gravity, G,, of 2.70 using the equation: n = 1 - {y/(G){v.)
where y,, = unit weight of water. The calcuiated totat porosities are presented in Table 1.

Effective Porosity

The pore fluid within the specimens, after saturation, displayed relatively high conductivity on the
order of 20,000 umhos/cm. The chicride concentration measured on one specimen equalled
12,000 mg/l. The high conductivities, therefore, were reflective of the presence of salts that
dissolved when the air-dried specimens were saturated during performance of the permeability
tests. The existence of an initiaily high pore fluid conductivity allows estimating the effective
porusity (i.e., the portion of the pore space effective in transmitting flow) by flowing distilled water
through a specimen and monitoring the decrease in conductivity of the outflow as the sait water
in the specimen is displaced by the low conductivity distilled water (i.e., conductivity of about
180 ymhos/cm). Assuming no reactions between the distilled water permeant and specimen, the
amival time and corresponding volume of flow when the ocutflow conductivity equals 50% of the
initial conductivity can be used to estimate effective porosity using advective transport theory. The
afaecl:tiv:d p:r;:sities of the vertical permeability test specimens estimated by this technique are
tabuiated below.

{
(foet)
1,449.75 - 1,450.25
1,453.5 - 1,454.0
1,557.0 - 1,557.4
1,674.1-1.674.5
S

If you have any questions or require additional testing services, please contact us.

Very truly yours,
ARDAMAN & ASSOCIATES, INC.

S ot FAC
Shawkat Ali, Ph.D_, P.E.
Geotechnical Engineer

Senior Project Engineer
Florida Registration No. 31987

SA/TSlHjo DAALNGS-041 YOUNGLO0t.wpd



Youngquist Brothers, Inc.
Fite Number 98-041

April 10, 1998
Tabie 1
PERMEABILITY TEST RESULTS
FORT MYERS INJECTION WELL IW-1
Deoth Test D-5084 Initial Conditions 5 B Average Final Conditions " Hydraulic
ep s e
pecimen Test 2 2, | Factor | Hydraulic Conductivity,
(feet) Orientation | Method* L‘act:ng;h DI?;":;“ {‘:{) [Jﬁl) n (Ibfin’) | (ibAin%) (%) Gradient (‘;f} Ilb}ﬁa} (9851 kx (cmisec)
- i
1449.75- Vertical A 10.66 g.88 224 | 1032 | 0.39 20 79 06 15 224 | 1032 | 98 1.0x10%
145025 | Horizontal A 6.53 505 223 | 1047 | 0.38 20 &9 89" 21 2241 | t047 | 99 1.3x10%
1453.5- Vertical A 12.22 8.85 222 | 1038 | 0.38 20 79 a7 10 .22 1039 | 96 1.2x103
1454.0 Horizontal A 7.50 5.09 222 | 1052 | 0.38 20 89 g5 14 222t | 1052 | 100 1.2x10%
e | Vetical A 6.00 9.8 | 104 [ 1155 [ 031 | 20 174 | 97 i 67 | 1155 | 98 | 1.0x107
1557.0- Vertical A 7.04 9.88 208 | 103.7 | 0.38 20 79 100 30 208 1W3.7 | Hu 1.6x10°
1557 .4 Horizantal A 7.53 510 209 | 1084 | 0.37 20 a9 96 19 208t | 108.1 S6 5 3x10°
1674.1- Vertical A 8.70 9.53 201 | 108.7 | 0.35 20 79 -g4r 18 20.4 108.7 | 100 2.6x10°%
1674.5 Horizontal A 7.57 5.058 204 | 1087 | 0.37 20 89 g5 i8 204t | 108.7 | 95 1.8x103
Where:  w, = Moisture content; y, = Dry density, n = Total porosity; o, = Average Isotropic effective confining stress; u, = Back-pressure; and S = Calculated degree of
saturation using an assumed specific gravity of 2,70,
. Method A = Constant-head test.
**  B-Factor remained reiatively constant for two consecutive incraments of am:lied call pressure, .
1 Vertical permeability test specimen was cored upon completion of testing to obtain horizontal permeability test specimen. The final moisture content of the vertical test
specimen was not measured, and was assumed to be the same as the horizontal test specimen.
e e w ——
WHALRSE-D4 1 YOUNGL.001 wpd




B W Adaman & Associates, Inc.

Geotechnicat, Environmental and
Matenials Consultants

July 28, 1998
File Number 98 .041

Youngquist Brothers, Inc.
15465 Pine Ridge Road e T
Fort Myers, Florida 33908 Ve BTSN

Attention: Mr. Edward McCullers

Subject: Laboratory Test Results on Rock Core Specimens, Fort Myers Injection Well IW-1

Gentlemen:

Permeability, unconfined compression and effective porosity tests have been completed on 10 rock
core samples provided for testing by your firm from Fort Myers Injection Well IW-1. Due to the
irregular shape and short length of the samples, each of the requested tests could not be

performed on each sample. As specified, priority was given to obtaining specimens from the
samples for vertical and horizontal permeability tests.

Permeability Tests

Permeability tests were performed in general accordance with ASTM Standard D 5084 “Standard
Test Method for Measurement of Hydraulic Conductivity of Saturated Porous Materiais Using a
Flexible-Wail Permeameter” using the constant-head (Method A) and falling-head with rising
tailwater level (Method C) test methods. The permeability test resuits are presented in Table 1.
The core samples provided for testing were too short to obtain separate vertically and horizontally
oriented specimens. Accordingly, the vertical permeability tests were performed first on specimens
maintained at the as-received diameter and cut to lengths of 6.9 to 14.9 cm (except for the sample
from 2050.7-2051.0 feet that was cored to a 5.1 inch diameter cylindrical specimen). After
completing the vertical permeability tests, horizontal permeability specimens were obtained by
coring 5.1 cm diameter cylinders from the vertical specimens. The horizontal specimens were then
trimmed to lengths of 6.9 to 8.3 cm to provide flat, parallel ends. A horizontal permeability test
could not be performed on the sample from 2050.7 to 2051.0 feet because the sample was cored
to obtain the vertical permeability test specimen. Since the vertical permeability test specimens
were cored upon completion of testing to obtain horizontal permeability test specimens, the finai
moisture contents of the vertical specimens were not measured. The dry densities and degrees
of saturation of the vertical permeability specimens were estimated using the final moisture
contents from the corresponding horizontal permeability test specimens.

Each permeability test specimen was air-dried, deaired under vacuum, and then saturated with
deaired tap water from the bottom upward while still under vacuum, Each specimen was then
mounted in a triaxial-type permeameter and encased within a latex membrane, The specimens
were confined using an average isotropic effective confining stress of 20 Ib/in? and permeated with
deaired tap water under back-pressure. Satisfactory saturation was verified by a B-factor equal
to or greater than 95%, or a B-factor that remained relatively constant for two consecutive
increments of applied cell pressure. The inflow to and outflow from each specimen were monitored
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Youngquist Brothers, Inc., :
File Number $8-041 -2-

with time, and the hydraulic conductivity was calculated for each recorded flow increment. The
tests were continued until steady-state flow conditions were obtained, as evidenced by an
outflow/inflow ratio between 0.75 and 1.25, and until stable values of hydraulic conductivity were
measured. The final degree of saturation was calculated upon completion of testing using t:2 final
dry mass, moisture content and volume, and assumed specific gravities of 2,70 to 2.85. Although
some of the calculated final degrees of saturation are low, the B-factors indicate satisfactory
saturation. The calculated final degrees of saturation are potentiaily affected by accluded voids
within the specimens, surface irregularities, and the use of final moisture contents for the vertical
permeability test specimens from the corresponding horizontat permeability test specimens.

Total Porosity

The total porosity, n, of each permeability test specimen was calculated from the dry density, v,,
and assumed specific gravity, G,, of 2.70 to 2.85 using the equation: n = 1 - (y/(G,)(y.)) where
Y. = unit weight of water. The calculated total porosities are presented in Table 1.

Effective Porosity

The pore fluid within some specimens, after saturation, dispiayed relatively high conductivity on the
order of 20,000 to 40,000 ymhos/cm. The high conductivities were reflective of the presence of
salts that dissolved when the air-dried specimens were saturated during performance of the
permeability tests. The existence of an initially high pore fluid conductivity allows estimating the
effective porosity (i.e., the portion of the pore space effective in transmitting flow) by flowing distitled
water through a specimen and monitoring the decrease in conductivity of the outflow as the salt
water in the specimen is displaced by the low conductivity distilled water. Assuming no reactions
between the distilled water permeant and specimen, the arrival time and corresponding volume of
flow when the outflow conductivity equails 50% of the initial conductivity can be used to estimate
effective porosity using advective transport theory. The effective porosities of vertical permeability
test specimens estimated by this technique are tabulated below.

Degpth Porosity ﬂ

(feet) Total | Effective
1972.3- 19728 0.29 0.20
2280.0 - 2280.3 0.14 0.12
2381.0- 2381.4 0.16 0.16
2517.8 - 2518.5 0.34 034 |

Unconfined Compression Tests

Unconfined compression tests were performed in general accordance with ASTM Standard D 2838
“Standard Test Method for Unconfined Compressive Strength of Intact Rock Core Specimens”.
The tests were performed on specimens cored to diameters of 3.2 to 5.1 ¢m and trimmed to
lengths of 7.5 to 10.5 cm to provide a length to diameter ratio of approximately 2, and then capped
with a sulfur capping compound. The specimens were loaded at a constant rate of deformation
of 0.0076 cm/minute to attempt to maintain a target time to failure between 2 and 15 minutes. The
unconfined compressive strengths and Young's modulus determined from the unconfined



Youngquist Brothers, Inc.
File Number 88-041 -3-

compression tests are summarized in Table 2. The stress-strain curves are presented in Figures 1
and 2,

If you have any questions or require additionai tasting services, please contact us.

Very truly yours,
ARDAMAN & ASSCOCIATES, INC.

Shawkat Ali, Ph.D., P.E.
Geotechnical Engineer

\Vtogmas S. Ingra, ;El

Senior Project Engineer
Florida Registration No. 31987

SA/TSHjo
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Youngquist Brothers, Inc.
File Number 98-041

July 28, 1998
Table 1
PERMEABILITY TEST RESULTS
FORT MYERS INJECTION WELL. IW-1
(feet) o . | Length | Diameter | w, Ys (find) | (bsin®) 3 w, ¥ S uctivity,
Orientation | Method (cm) (cm) (‘K:) (Ibif’) n (%) Gradient m_{ (b e ) | (%) kyo (CR/sEC)

1930.1- Venrtical c 6.90 8.71 1.7 | 1245 | 0.26 20 80 - 28 Te o 1245 . 4 5x10‘f
1930.6 Horizontal A 7.74 5.09 126 | 1256 | 0.25 20 170 a0** 14 e b 125.6 U 13107
1965.0- Vertical c 14.94 8.78 148 | 1172 | 6.30 20 g0 92+ 1.2 1581 | 117.2 98 3.6x10™
1965.8 Horizontal c 763 5.08 159 | 117.7 | 0.30 20 S0 96 21 154 177 a1 4.9x10™
1972.3- Vertical A 8.79 8.45 146 | 1202 | 0.29 20 80 87 15 140 1202 b 7.0x10°
1972.8 Horizontal A 7.66 5.05 145 | 1197 | 0.29 20 170 a7 11 V0 1197 67 6 8x10 °
2050.7- ; 10
2051.0 Vertical A 6.34 5.12 0.7 1706 | 0.03 20 160 86 218 1.1 170.6 99 1.0x10
2280.0- Vertical A 7.46 10.04 §1 | 1522 | 0.14 20 170 g2 30 5.5t 152.2 63 1.6x107
2280.3 Horizontal A 8.27 5.00 5.5 153.3 | 0.14 20 170 97 26 55 153.3 97 1.0x107
2287.0- Vertical A 12.20 10.05 2.8 159.1 | 0.07 20 170 89 13 2.8t 159.1 98 2.8x10°%
2287.5 Horizontal A 7.01 $.10 28 156.4 | 0.07 20 165 85 88 28 158.4 | 160 1.4x10°
2381.0- Vertical A 9.73 9.95 53 1491 | 0.16 20 80 a7 a0 6.4% 1481 94 3.7x10%
2381.4 Horizontal A 8.20 5.08 6.4 1494 | 0.16 20 170 98 16 64 149.4 96 :‘1.5:(1()'6
2385.2- Vertical A 8.69 8.83 8.4 1414 | 0.20 20 170 g5 30 8.4t 14 83 9.4x107
2386.0 Horizontal A 7.52 5.00 8.4 140.8 | 0.21 20 170 a8 30 B4 140.8 81 9.5x107
2514.3- Vertical c 13.00 8.45 17.8 | 1116 | 0.34 20 80 a0 1.5 1768t | 1116 94 3.0x10™
25148 Horizontal c 6.91 5.09 17.6 | 1133 | 0.33 20 80 a5 21 178 113.2 49 4.2x107
2517.8- Vertical C 5.09 6.53 174 | 1106 | 0.34 20 80 85 21 1841 | 1106 a5 4.4x10™
25185 Horizontal c 7.56 5.08 184 | 113 | 0.34 20 80 oz 21 8.4 111.3 97 5.2x10™

Where: w, = Moisture content; y, = Dry density; n = Total porasity, O, = Average isotropic effective confining stress; u, = Back-pressure; and 8§ = Calculated E:egree of

saturation using assumed specific gravities of 2.70 to 2.85.

* Method A = Constant-head tést“, Method C = Failing-head with increasing tailwater leval,

+= B_Factor remained relatively constant for two consecutive increments of applied cell pressure.

t Vertical permeability test specimen was cored upon completion of testing to obtain horizontal permeability test specimen, The final moisture content of the vertical test

specimen was not measured, and was assumed to be the same as the horizontal test specimen.

DAALRIR-041 YOUNG w tbis. 002 wpd



Youngquist Brothers, Inc.
File Number 98-041

July 28, 1968
Table 2
UNCONFINED COMPRESSION TEST RESULTS
FORT MEYERS INJECTION WELL IW-1
, . Unconfined Compressive
Depth Specimen Dimensions ™ Y Loading Strength o,{ult) {ib/in?) Young's
(feet) o | ooy | B2 | (min) Modulus
Length Diameter LD {cmimin) Measured Corrected® E(Ibfin?)
I 1) D {cm) - — -
2385.2 - 2386.0 10.49 5.08 2.06 0.2 151.5 0.0076 16.6 Bbud 8918 8.1x10°
2517.8 - 2518.5 7.46 iz 2.28 8.7 100.5 0.0076 39 1750 1776 5.5x10°
Where:  w, = Moisture content; y, = Dry density, and t, = Time to failure.
* Unconfined compressive strength corected to L/D ratio of 2 in accordance with ASTM Standard D 2838-86.
- Young‘s moduius calcuiated from the slope of the straight-tine portion of the stress-strain curve .

DALNGE-041 YOG w ibis. 002 wpd
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Compressive Stress (Ib/in?)
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Appendix |
Background Water Quality Data
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Sanders /E;\

i Project Name:
I
i Project Location:

INTAKE #:, 514279

Deep Injection Well

Ft. Myers Beach

LQ boro to rié__';; | Sampie Supply:  Ground Water
Collector:  Ray Burroughs
Date /0-Jun-98 Sﬂmpl;:;f;ii;zc: 5/12/98 9:00
Youngquist Brothers, Inc. . < i
15465 Pine Ridge Road RECIivnl . :. - % 553
Fort Myers, FL. 33908-
Anglysis
Parameter D Analysis Sample ID Result Unit Method Data/Time D.L LablD  Analyst
Inorganic Analysis
A2-550.310(1)
PWS030
1005 Arsenic  (0.05) N983309 0.005 moL EPA 206.2 5/12/98 00022 84352 ua
1010 Barium  (2) N983309 333 mgd EPA 208.2 51588 0200 84352 ua
1015 Cadmium (0.005) NO83309 <0.003 mgl EPA 212.1 SNy 0003 84352 wa
1020 Chromium (0.1) N983308 0081 mgL EPA 2181 513598 0020 84352 wa
' Cyanide (0.2) NOB83309 <0.006 mgl SM 4500-CN 1588 0006 83331 ua
ed Fluoride  {4) N983308 070 mgr EPA 340.2 5113/8 02 84352 ua
1030 lead  (0.015) Ng83309 0039 mgL EPA 239.2 513/8 0001 84352 ua
1035 Mercury  (0.002) N3983309 <0001 mgd EPA 245.1 1504 0,001 84352 va
1036 Nickel (0.1 N983309 <0010 i EPA 249.1 5:2298 0010 84352 wa
1040 Nitzie  (10) N983309 0.08 mgA EPA 353.2 5/14/98 001 84352 wua
1041 Nitte (1) NS83309 <001 mgh EPA 354.1 512198 0.01 84352 ua
1045 Selenium  (0.05) N983309 <0004 mgA EPA 2702 51588 0004 84352 ua
1052 Sodum  (160) N983309 10,454 mgl EPA 273.1 5121198 0003 84352 ua
1074 Antimony  {0.006) N383309 0.047 mgd EPA 200.9 51898 00017 813N ua
1075 Berytium  (0.004) N383309 0.0009 mgL EPA 2007 5/16/98 00003 83331 wa
1085 Thallium ~ (0.002) N983309 0.030 moL EPA 2009 518198 00006 8333 wua
Secendary Chemical Analysis
62-550.320
PWS031
1002 Aluminum {0.2) N383309 <02 mgL EPA 2021 51588 02 84352 ua
1017 Chioride  {250) N983309 19,744 mod SM4500C1-B 5/20/08 5 84352 ua
1022 Copper  {1.0) N983309 0.084 moL EPA 2202 5/18/98 0001 84352 wa
1025 Fluoride  (2.0) N98309 070 mgl EPA 340.2 5/13/08 0.2 84352 va
1128 Iron (0.3) N98309 123 mot EPA 236.1 5/19/98 0015 84352 wa
2 Manganese {0.05) N983309 <0.005 mgh EPA 2431 5/19/98 0005 84352 wa
HRS Certification#'s 84352 and E84380(Nokomis) 85449 and ESS457(Ft. Myers)
Rpt form #5; Rav 1/1/98 Page/

1050 Endeavor Ct. « MNokanus, FL 34275 + Phone: (941} 488-8103 + {800) 255.3108 + Fax: {941} 484-6774



Anatysts

Parameter 1D Analysls Sample |7 tesult Jnit Method DatefTi:ne bO.L LabID  Analyst
1050 Siiver {0.9) N983309 0074 moh EPA 2721 51398 0010 84352 wva
TR Sulfate  (250) N983303 3188 mgA EPA 3754 5/18%8 5 84352 wva

. Zinc (5.0) 983229 0.065 mgt EPA 289.1 5/18/98 00605 352 ua
1905 Color {15.00 N383209 70 PiCounts EPA110.3 5112198 1 84352 ua
1920 Odor (3.0) N383309 1.0 TON EPA 140.1 512/98 10 84352 wa
1925 pH (6.5-8.5) HZE3209 7.64 sidunits EPA 1501 51298 na £4352 ya
1930 Tolat Dissolved Solids (500) NS33309 29,200 mgl EPA 160.1 512198 7 84352 wua
2005 Foaming Agents {1.5) NIBIIY <002 mon SM 5540C 5/14/98 nn 83311 wa

Pesticide/PCB Chemical Analysis
62-550.310{2)(c)

PWS029
2005 Endrin (2} N983309 0002 wi EPA 508 5/14198 0002 87331 ua
2010 Lindane {(.2) NS8330% <0002 wd EPA 508 5714/98 0.002 8331 wua
2015 Methaxychlor {40) N983309 <0052 wi EPA 508 514/08 0.052 83331 ua
2020 Toxaphene (3) NS83309 <0309 ugh EPA 508 14198 0309 83131 ua
2031 Daiapon  {200) N983309 <0036 gt EPA 515.1 5/28/98 003 83331 va
2032 Diquat (20) N983309 <026 wh EPA 548 1 572008 026  81H wa
2033 Endothall (100} NS83309 <154 uol EPA 548 5114199 154 8333 va
2034 Glyphosate (700) N9B3303 <944 vpl EPA 547 521198 044 831 wa
2035 Di(2-ethyihexyl) adipate (400)  N983309 071 ut EPA525.2 572198 071 833 ua
2036 Oxamy! (Vydate) (200) N983309 257 A EPA531.1 526558 257 831 ua
’ Simazine (4) N983309 <0078 whi EPA 507 5M4/98 ¢.078 83331 ua
P Di{2-ethythexyl) phihalate (6) N983309 342 ot EPA525.2 5721198 145 8333 ua
2040 Picioram (500) N983300 <0029 v EPA 515.1 528098 0020 83331 ua
2041 Dinoseb (7) N9A3309 <0.055 ugl EPA 515.1 5/28/98 0055 83331 wua
2042 Haxachkxocydopeniadiene{50) NS83309 <001 wi EPA 508 5/14/98 a0 83331 wua
2048 Carbofuran (40) NSB3309 <704 uA EPA 531.1 5/26/98 704 833U va
2050 Aazine (3) N983309 <0.035 EPA 507 5/14/98 0035 83331 ua
2051 Alachior (2) NG83309 0012 gt EPA 507 548 0012 8333t s
2065 Heplachlor (0.4} N983309 <0.004 uwgl EPA 508 SM488 0.004 83331 va
2067 Heplachior Epoxide {0.2) N983309 0002 vt EPA 508 51418 0002 83331 ua

2105 24.0 {70) N983308 <0026 wl EPA 515.1 512858 0026 8391 ua
2110 2,4.5-TP (Silvex) (50) NS33309 <0017 wl EPA 515.1 5/28/08 0017 83331 va
2274 Hexachlorobenzene {1) NG83309 <0008 ugl EPA 508 S14/98 0.008 83331 ua

2306 Benzo{alpyrene (2) N983309 003wt EPA 550 5120198 0013 81331 ua -
2326 Pentachiorophencl (1) NSBA309 <0007 wi EPA 5151 5/28/98 0.007 8331 ua
2383 PCB (0.5) N983309 €01 EPA 508 514198 0.4 8333 ua
2931 Dibromochioropropanie {.2) 983309 <0004 ugt EPA 504 512308 0004 83331 ua
2046 Ethylene Dibromide (0.02) N983309 <0.006 vol EPA 504 5123198 0006 83331 va
2959 Chlordane (2) N983309 <0446 wl EPA 508 514198 0446 83331 ua

HRS Certificatton#'s 84352 and E84380(Nokomis) 85449 and E85487(Ft. Myers)

Rpt form #5; Rev 1/1/96 Page 2



Analysis
Parameter ID Analysls Sample ID Result Init Methoa DatefTIme oL, LabiD  Anaiyst

Volatile Organic Analysis
62-550.310(2XDb)

PWS028

778 1,2.4-Trichiorobenzene (70) N983309 <022 vl EPA 5242 514198 022 8333 ua
7380 Cis-1,2-Dichloroethylene (70)  N983309 <003 vt EPA §24.2 514198 003 83331 ua
2955 Xylenes (Total) (10,000} N883309 024 wn EPA 5242 5114198 024 B33 ua
2964 Dichloromethane {5 N983309 <031 vl EPA 524.2 5114158 03 8 wa
2968 O-Dichlorobenzene (600} N983I09 <005 wl EPA 5242 5/14/98 065 83331 ua
2969 Para-Dichiorobenzene (75) N983303 <0.02 wt EPA §24.2 511498 002 8333 ua
2076 Vinyl Chiodde (1) Ng83309 029 vt EPA 524.2 514198 029 83331 ua
277 1,1-Dichloroethylene (7) N983309 007 vt EPAS24.2 51408 002 83 ua
2979 Trans-1,2Dichloroethylene{100)  N9@3309 012 wt EPA 5242 5114198 012 8333 va
, 2980 1,2-Dichloroethane (3) N9B3309 <002 vyl EPA 524.2 5114198 002 83331 ua
2981 1,1,\-Tictoroethane (200)  N983309 <021 uwt EPA 524.2 511498 021 83331 ua
2082 Carbon Tetrachioride (3) N983309 <029 ot EPA524.2 514/98 020 81331 wa
2983 1,2-Dichloropropane (5) N983309 <033 uwt EPA 5242 5/14/98 033 83331 wa
2984 Trichloroethylene {3) N983309 <002 wt EPAS524.2 514/8 002 83331 ua
2985 1,1,2-Trichlorgethane (5) N983309 023 vl EPA 5242 5114108 023 83331 ua
2087 Teirachioroethylene: {3) N983303 021 wgl EPA §24.2 5/14/98 021 8333 ua
2989 Monochiorobenzene (100) N983309 023 wi EPA §24.2 5/14/98 023 81BN ua
2090 Benzene (1) N983309 005 ugt EPAS242  5M4%8 005 83331 ua
"y Toluene (1000) N983309 <041 vy EPA 5242 514198 041 83331 ua

) Elhylbenzene (700) NS83309 <047 wr EPA 5242 514198 047 833N ua
299 Styrene  {100) N983309 02 wh EPA 5242 5/14/98 0.2 83331 ua

Radiochemical Analysis
62-550.310(8)

PWS033
4000 Gross Alpha N983309 419 pCiL EPA 900.0 5/49/98 +-155 83141 ua
4020 Radium 226 983309 284 pCL EPA 903.1 5120198 +09 8M41 wa
4030 Radium 228 N983308 20 etit Brks/Blnchrd 5/20/98 +06 B4 ua
Hydrogen Sulfide, Fleld NO83300 <02 mgL HACH SH2/98 0.2 84352 ua
Ammonium N983309 <005 moL epalsd.dcale 51598 - 005 84352 uva

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Analysis .

Parameter 1D Anaiysis zinnia (D Casult Unit Yethsd DatefTine R LablD  Analyst
Orihophosphate N983309 <0.02 mgl EPA 365.2 513598 002 84352 wua
Potassium N983309 302 mgl EPA 258.1 5121198 0003  B4352 wua
Magnesium N883309 1,196 mgi EPA 2421 5127198 00008 84352 wa
Caicium N833309 610 mgl EPA 2151 §/27/98 0022 84352 wua
Phosphorus, Total NS83309 002 mgt EPA 365.2 51858 0.02 84352 va
Feczt Cotiform N983308 < col100m  SMI2220 sh2/98 11:55 1 84352 ua
Fecal Strep NI83309 <1 cod100m  SMI230C 51298 11551 84352 wa

Tolal Coliform NO83308 <t col10OM  SMO2228 51288 11:55 1 84352 ua

Unregulated Group III Analysis
62-550.415

PWS036 & 037

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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Anatysis

Parameter (D Anslysis Sample iD Pesuil “nit lethad Date!Time N LabiD  Analyst
2262 Isophonone N983309 <726 wL EPA 625 6218 7.26 83331 wa
T 2.4-Dinftrotoluena N983303 <478 v EPA 625 ' §/2/98 478 8333 ua

Dimethyiphthaate N983309 <047 wL EPA 625 6/2/50 9.47 8333 ua

2284 Dieihyiphthalate N3833M9 <43 v EPA 625 6298 43 83131 ua
pr e Di-n-Bulylphthalate N983309 148 wl EPA 625 6/2/98 : 4.01 8333t ua
2294 Butyl benzyt phthalate 983309 <255 ugl EPA 625 62198 2.55% 8333t ua
9089 Di-n-octylphthatate N983309 <243 wi EPA 625 62198 243 8333t wva
L9108 2-Chlorophenol HEeeIn <41 whl EPA 625 6/298 i1 83331  wua
H12 2-Methyl-4 6-dinitophenol N&&2209 <40 wd EPA 625 612158 40 8333t wa
9115 Phenal N983309 <26 ugl EPA 625 6/2/98 2.6 B33 ua
9116 2.4,6-Trichiorophenol N983309 <466 uwl EPA 625 61248 4 €5 M wa

Priority Pollutants/Extractables

Anthracene N383309 <100 wA EPA 525.2 521198 100 a3 ua
Maphthalene NO83309 <100 wt EPA 5252 s/2118 100 83331 wua
Phenanthrene N9a3309 <100 wl EPA 5252 5721198 100 83331 ua
Phenol N983309 <6 uwi EPA 526.2 624 26 83331 ua

Trihalomethane Analysis
62-550.310(2)a)
PWS027

PEL] Tolal THM's (0.10) N933308 <0.00036 mgl. EPA 524.2 514/98 000036 83331 wa

Unregulated Group I Analysis

62-550.403
PWE035
2021 Carbaryl NS83309 <389 ub EPA 511 Sr26/98 .89 8331  wa
2022 Methomyl N943309 <32 uwt EPA 5311 5/26/98 32 83331 wua
2042 Aldicarb Suifoxide N983309 <185 wi EPA S 572606 1.88 83331 wa
2044 Aldicarb Sulfone NS83309 %57 wl EPA 8311 5725008 5.57 833N wa
2045 Metolachlor N983309 <0.108 wlL EPA 507 SH4/98 0108 83331 wa
047 Aldicarb N983309 <595 ugl EPA531.1 5/26/98 5.95 8333t wa
2066 3-Hydroxycarbofuran N983308 <336 wi EPA 531 5126198 335 83331 va
207 Propachior NS32308 <5 ul EPA 508 SH4/98 5 8333t wva
2356 Aldiin NS83309 <0005 uwL EPA 508 5148 0005 83331 wua
2364 Dieldrin NG83309 <002 wA EPA 508 SH4/88 0.02 83331 wva
2440 Dicamba NS83309 <0.005 uwl EPA 5151 5/14/98 0005 83331 wua
2595 Meinbuzin NG83309 <0024 wgl EPA 507 512898 0024 83331 wua
2076 Butachlor N383309 <0.02¢ gl EPA 508 514798 0.021 833 ua

" HRS Certification#'s 84352 and E84380(Nokomls) 85449 and E85457(Ft. Myers)
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Analysis

Parameter ID Analysis Sampla 2 R -t Unit Methoa DatefTime D.L. LabtD  Analyst
Unregulated Group II Analysis
62.550.410
PWS034

210 Chioromethane 4983309 <035 ugl EPA 524.2 §/14/98 0.35 83331 wua
' 22112 Dichlorodiflouromethane NS83309 <026 wiL EPA 524.2 51498 0.26 83331 ua
2214 Bromomethane 11683309 <028 Wl EPA 524 2 $14/58 cx 83134 aa
2216 Chiloroethane 983309 <029 vl EPA 524.2 514798 029 B33 ua
218 Trichiorofluoromethane N983309 <028 wi EFAS524.2 514/98 0.28 333101 ua
2251 Methyl-Test-Butyl-Elher N983309 <0.27 wh EPA524.2 511428 0.27 83331 ua
2408 Dibrornomethane N983308 <003 wt EPA 524.2 5114/98 0.03 8331 ua
2410 1,1-Dichioropropylene 983309 <006 wl EPA 524.2 S/t498 0.06 83331 ua
2412 1,3-Dichioropropane NG83309 <005 vgh EPA 5242 544196 005 83331 ua
2413 1,3 Dichloropropene NS83309 <021 ugl EPAS24.2 5/14/98 0.21 83131 ua
2414 1,2,3-Trichioropropane N983309 <039 uwgk EPA524.2 514138 0.39 8331 wua
2416 2,2-Dichioropropane N9B3309 038wl EPA 524.2 5114/98 038 83331 ua
2941 Chloroform N983309 <016 wl EPA 524.2 sH14/88 0.16 8311 wva
2942 Bromoform Ng83308 <031 udL EPA 524.2 SH4/98 0.3 833 wa
2943 Brormodichloromethane NS83309 <036 ugL EPA 524.2 5H4/98 0.35 B3N ua
2044 Dibromochkoromethane NS83309 <027 ugh. EPA 524.2 51458 0.27 813N ua
2965 O-Chioroltluena N983309 <033 wit EPA 524.2 51498 033 813M  ua
2966 P-Chiyrotoluene N983309 <328 wit EPA524.2 §14508 029 8331 ua
T M-Dichlorobenzene N983309 <02 uwl EPA 524.2 SM4/98 0.2 8311 ua
§ 1,1-Dichioroethane N983309 <01 ugl EPA G242 S48 0.1 A3t wa
2586 1,1,1,2-Teirachlomethane NS82309 <013 wdL EPA524.2 514/38 0.13 8333t ua
2938 1,1,2, 2-Tetrachloroethane N983309 <(.33 ugd EPA524.2 5143 0.33 8333t va
2993 Bromobenzene N983309 <05 uwgh EPA 524.2 5H4/58 0.05 8333t wa
Bicarbonate Alkalinity NS33X09 110 mgd 4500-C0O2-D 51508 : 84352 ua

Carbonate Alkaiinity N983309 037 mgh 4500-C02-D 51158 84352 uva
Hydroxide Alkalinity NS83309 0.14 mgL 4500-CO2-D 5115198 84352 ua

IRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(F1. Myers)

Rpt form #5; Rev 11196 Fage 6



Analysis -

Parameter iD Analysis Sample 1O Result . Method DatefTime oL 30D  Analyst
Free Carbon Dicxida N983309 6.20 i 4500-C02-D 5/15/98 84352 ua
Total Carbon Dioxide N353309 103 mgi 4500-CO2-D 5/15/98 84352 wua
Nitrogen, Tolal Kjetdahi N9B83309 045 mo EPA 351.2 5122138 0.2 84352 wua
Nitrogen, Organic NG83309 040 mgh Cak, 5722198 84352 wua
Turbidity NGB3309 35 NWU EPA 180.1 SH298 0.1 84352 ua

Approved by: Approved by: Comments:

iAoz

Debra A. Sanders Patrick N. Sterling

Laboratory Director Laboratory Manager

" " HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E8S4ST(Ft. Myers)
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A
Sa Nnders ,- INTAKE #: 515423

LO bo ratori GS ) Project Name:  Dusal Zone Monitoring Well

Environmental Testing Services Profect Location:  Zone | (UpperVFt. Myers Beach l[

Sample Supply:  Ground Water
Callector:  Ray Burroughs

Date 04-Aug-98 Smp:;me;::: 716198 10:30 |
| . e
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL. 33908-
Analysis
Parameter 1D Analysis Sample ID Rasuit Unit Method DatelTine D.L. LabiD Anslyst
Inorganic Analysis

62-550.310(1)

PWS030
1005 Arsenic  (0.05) NIG4695 00022 moh EPA 206.2 Flal 00022 84352 wuwa
1010 S8aium  (2) NO84695 0682 mgl EPA200.2 - 1198 0200 84352 wua
1015 Cadmiom {0.005) NSB4595 <0003 mgL EPA 2131 TRM8 0003 84352 ua
1020 Chromsiom (0.1) N924695 0020 mL EPA 218.1 77808 0020 84352 wua
1024 Cyanide (0.2) N9B4EI5 <0006 moL SM4S00CNE THSNe G008 833! ua
1025 Fuaride  (4) NIB4GSS5 190 =L EPA 3402 i/l 02 B4352 wua
1030 Lead {0.015) N9B46SS <00 moL EPA 239.2 7880 0.001 84352 wua
1035 Mercury  {0.002) NOB4695 0001 mA EPA 245.1 TH598 0001 84352 ua
1036 Nickel  {0.1) NOB46I5 0010 mn £PA 249.1 7120098 0010 84352 ua
1040 Nbrate (10} NOBABIS 001 mA EPA 3532 7/6/96 001 84352 ua
1041 Nitle (1) NOB4595 D01 ma EPA 354.1 /608 001 8432 wa
1045 Selenium  (0.05) Nog4ess Q004 mA EPA 2702 ] 0004 B4352 ua
1052 Sodum  (160) NOB46S5 1073 mA EPA 2721 70008 0003 64352 ua
1074 Antimony  (0.008) NOB4635 Q002 mL EPA 204.2 TH5%8 0002 83331 ua
1075 Berylium  {0.004) NI9B4695 <0004 mL EPA 200.7 TH598 0004 2334 ua
1085 Thatium  {0.002) NIB4655 <0002 mA EPA 2719.2 THS08 0002 33Y ua

Secondary Chemical Analysis

62-550.320

- PWS031
1002 Alominum (0.2} N984695 <02 mgA EPA 202.1 THASE 02 BY52 ua
1017 Chlorida {250} N9B4BI5 2049 moh SM4500CHE TH29R 5 84352 ua
1022 Copper  {1.0) N9B4B9S5 <0010 mgh EPA 220.1 18558 - 0010 84352 ua
1025 Fluoride (2.0 NSB469S 180 mgl EPA 3402 i 02 84352 ua
1028 bron (0.3} N9IB4ESS 0.197 mgl EPA 236.1 Fiij: 0015 84352 ua
1032 Mmgme(ﬂﬂﬁ] N84695 0.016 mgl EPA 2431 72006 0005  B4352 wa

HRS Certification®’s 84352 and E84380(Nokomis) 85449 and EBS4S7(Ft. Myen)

fpt form #5; Rev 1/1/96 Page !/
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Analysis

Parameter iD Analysis Sample ID Resuit Unit Nethod Date/Time oL LabiD Anatyst
1050 Sitver (0.1) N984695 <).0M0 mgl EPA 272.1 77858 Q010 B4352 wua
“n5% Suifate  (250) NGS48595 398 mglL EPAJT54 R8s 5 84352 ua

3 anc (5.0) N384635 0.039 mgl EPA 289.1 71898 0005 84352 wua
1905 Colar (15.0} NJ84695 23 FCounis EPA110.3 77198 1 84352 ua
1920 Odor (3.0) N984695 1 TON EPA 140.1 R 1 84352 ua
1925 pH (6.5-8.5) NO84695 8.07 -uunity EPA 150.1 bl na 84352 ua
1930 Total Dissolved Sclids (500} NS84695 4020 mgl EPA 160.1 7708 7 84352 ua
2905 Foaming Agents (1.5) NABAESS <002 mol SM5540C 77898 0.02 8331 ua

Radiochemical Analysis
62-550.310¢ 3}

PWS033
4000 Gross Alpha NIB469S 60 pliL EPA 800.0 71508 +#33 B4 ua
4020 Radium 226 N984695 32 EPA 803.1 mMres +#03 8341 ua
4030 Radium 228 N9BA6S5 11 e BrheBinchd 7178 “407 3141 va

Trihalomethane Anaiysis
62-550.310({2)a)

PWS027

2950 Total THM's {0.10) NIB4695 000036 mglL EPA 524.2 7888 000036 83331 wua
Volatile Organic Analysis
62-550.310(2)(b)

PWS028
2378 1.2,4-Trichlorobenzene (70) NSB4G95 4.2 wi EPA 5242 TRRY 02 8330 ua
2380 Cis-1,2-Dichloroethylens (70} NSBAEIS <03 wl EPA 5242 7R84 0.03 833 ua
2055 Xylenes (Total) {10,000} NOB4695 <024 uwd EPA 5242 .7888 024 8333 ua
2964 Dichioromethane (5) N984595 <03t ud EPA 5242 78/98 k)| 8331 ua
2968 O-Dichlorobenzene (600} NO84595 <005 wl EPA 5242 74898 0.05 83331 ua
2669 Para-Dichlombenzene (75) N984595 <002 uwL EPA 5242 TRS8 0.02 83331 ua
2976 Vinyl Chiorida (1) N984695 <029 ugh EPA 5242 TRRE 0.29 833 ua
a7 1,1-Dichlocoethylene (7) NSB4695 <002 wh EPA 524.2 TRS8 0.02 813 ua
2979 Trans-1,2-Dichlorvethylene(100) - N9B4E95 <0.12 ugL EPA 524.2 TRME 0.12 83331 ua
2980 1,2-Dichlorosthane (3) NSB4ESS .02 wi EPA 5242 TRNS 0.02 8333 ua
2981 1,4,1-Trichloroethane (200) N984895 42wt EPA 5242 78098 021 833 ua
2982 Carbon Tetrachioride (3) N984635 .29 wd EPA 5242 TS 029 833 ua
2983 1,2-Dichioropropane (5) N984695 €033 wAd EPA 524.2 7R85 0.33 BI3M  ua
2584 Trichloroethylene (3) N334695 <002 uwl EPA 5242 TIR58 0.02 833 ua
2085 1,1,.2-Trichloroethane (5) NS84595 <023 uwl EPA 5242 7898 023 833M  ua
2087 Tetrachloroethylene (3) NS84695 <021 uwl EPA 524.2 TRS8 0.21 8331 ua
2989 Monochlorobenzene (100) N984695 <023 wi EPA 524.2 7858 023 8333 ua
2990 Bengzene (1) NOB45895 <005 wi EPA524.2 718588 0.05 8333 ua
2991 Toluene (1000) NO84855 <041 wt EPA 524.2 718198 041 8331 ua
g2 Ethylbenzena (700} N984695 <047 wh EPA 524.2 778198 047 8331 ua

HRS Cenrtification#'s 84352 and EB84380(Nokomis) 85449 and ES85457(Ft. Myers)
Rot form #5; Rev 1/1/96 Page?



Analysis .
Parameter ID Anatysis Sample ID Result Unit Method DateiTime D.L Labid  Analyst

29% Styrene  {100) NG84695 02 wt EPA524.2 7/R/98 0.2 83331 wva

Pesticide/PCB Chemical Analysis
62-550.310(2)c)

PWS029
2005 Endrin (2) N9B4695 <0002 wn EPA 508 71658 0002 83331 wva
2010 Lindane (0.2) NGB4695 <0002 wl EPA 508 71658 0.002 83331 ua
2015 Methaxychlor (40) NS34595 0052 uwA EPA 508 71608 0052 831 wua
2020 Taxaphene (3) N3B4605 <0309 W EPA 508 71698 0308 82331 wva
2031 Dalapon {200) NG84695 <0036 wi EPA 515.1 7/30:98 0036 83331 ua
2032 Diquat (20) N3B4595 Q%6 wt EPA 549.1 71698 026 83V ua
2033 Endothall {100} NGB4695 <154 WL EPA 548 7r20/98 154 83331 ua
2034 Glyphosate (700} NG84635 <944 wA EPA 547 77898 944 83331 wa
235 Di{2-ethylhexyl) adipate (400) NG84695 Q71 Wi EPA 5252 7/16/98 071 833 ua
2036 Oxamyl (Vydate) (200) N8G5 <257 wt EPA 531.1 7H0/8 257 83331 ua
2037 Simazine (4) NG84685 Q078w EPA 507 716/98 0078 83331 ua
2039 Di(2-ethythexyl) phthaate (8) NOB4695 <115 ug EPA 5252 TH6/98 115 833 ua
2040 Picloram (500) NO84635 <0020 wl EPA 515.1 773098 0029 83331 ua
2041 Dinosed (7) NG34695 <0055 wL EPA 515.1 7/30/98 0055 83331 wa
2042 Hexachlorocyclopantadiene(50)  N984695 <001 wa EPA 505 7H6/98 001 8331 va
2046 Carbofuran {40) N9B4695 <704 wh EPA 531.1 7H0/98 704 B33 ua
2050 Atrazine (3) N9B453S <0035 Wi EPA 507 71688 0035 8133 ua
1 Alachior (2) NOB4695 D012 wL EPA 507 7HE/8 0.012 833N ua
5 Heptachior (0.4) NG84695 <004 wiL EPA 508 7H6/8 0004 83331 wua
2067 Heptachior Epcdde (0.2) N984685 <002 wL EPA 508 THEME 0002 83331 wua
2105 24D (70) NOB4695 <0026 wr EPA 515.1 730098 0026 8331 ua
2110 2.4,5-TP (Silvex) (50) NG84685 QM7 L EPA 595.1 7/30/98 0017 83331 ua
21 Hexachlorobenzene (1) N9B4695 <0008 uwl EPA 508 7H8%8 0008 8333 wa
2306 Benzo(ajpyrene (2) N984695 <0013 wA EPA 550 TH7R8 0013 83331 wa
26 Pentachiarophenol {1) N984585 <0007 wA EPA 515.1 7730/98 0007 83331 ua
2383 PCB (0.5) NOB4685 <01 wt EPA 508 THERS 0.1 83331 ua
23 Dibromechloropropane (.2) N984695 <0004 WL EPA 504 7H458 0004 83331 ua
2046 Ethylene Ditromide (0.02) NG84605 <0006 wl EPA 504 THARS 0006 83331 ua
2059 Chiordane (2) NOB4GI5 <0446 wA EPA 508 7HE/8 0446 83331 ua
Unregulated Group I Analysis
62-550.405
PWS035
2021 Carbaryl N9B4695 <389 uwh EPA 531.1 7HORS 380 83331 wua
2022 Methomyl N984695 A2 wi EPA §31.1 710/98 32 833 va
2043 Aldicarb Sulfaxide NG84695 <188 wh EPA 531.1 7H0/88 188 833 ua
2044 Aldicarh Sulfone NG84595 <557 wi EPA 531.1 710/98 557 83331 s
2045 Metolachior NS84695 <0.108 gL EPA 507 716598 0108 83331 wua
7 Aldicarb NGB4635 <595 wi EPA 531.1 7H0/98 595 83331 wua

HRS Certification#’s 84352 and EB4380({Nokomis) 85449 and E85457(Ft. Myers)
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Analysis }

Parametes IO Analysis Sample ID Resuit Unit Method Date/Time D.L  LabiD Analyst
2066 3-Hydroxycarbofuran N984695 Q35w EPAS3.E 711008 335 8333t ua
a7y Propachior N9845695 <5 gt EPA 508 716098 5 83331 ua

. Aldrin N984695 <0.005 wi EPA 508 7H6N8 0005 8331 ua
2364 Dieldrin N984635 002 v EPA 508 71698 0.02 8331 ua
2440 Dicamba NO84595 “D005  wad EPA 515.1 7/30/98 0005 813 wua
2595 Metribuzin N9B4605 <0524 wt EPA 507 71608 0024 833 wua
2076 Butachlor N984695 021 wi EPA 507 7H6/98 0.21 B3N ua

Unregulated Group II Analysis
62-550.410
PWS034

210 Chloromethane N9B4695 <029 wl EPA 5242 7/8/98 029 833
212 Dichlorodifiouromethane N9B4695 026 wiL EPA 524.2 71898 026 83331 ua
214 Bromomethane NO84635 <029 uwh EPA 524.2 7/8/98 029 83331 ua
216 Chloroethane N984695 <035 wh, EPA524.2 7/8/%8 0.35 B33 ua
218 Trichiorofiuoromethane N984695 <028 uw EPA524.2 71898 0.28 83331 va
251 Methyl-Tert-Butyl-Ether N9B4695 027 wr EPA 524.2 758 0.27 83331  ua
2408 Dibromomethane NOB4BIS <003 vl EPA 524.2 TR 0.03 83331 ua
2410 1,1-Dichloropropylens NIa4595 .06 uwt EPA 524.2 7/688 0.06 83331 wa
2412 1,3-Dichlompropane N984695 <021 wl EPA 5242 7198 0.21 83331 wa
2413 1,3-Dichloropropene N984695 <005 wl EPA524.2 7/6/08 005  8333% wa
2414 1,2,3-Trichloropropane N384695 <039 wlL EPA 524.2 71858 0.39 83331 ua

5 2.2-Dichioropropane NIS4695 <038 w EPA 5242 71858 038 8133  wa

41 Chioroform NIB4695 <016 wit EPA 524.2 7898 0.16 83331 wa
2042 Bromoform N984655 <031 wd EPAS242 TRES 0.31 83331 ua
2043 Bromodichioromethane N9B4695 038 WA EPA 5242 7858 036 83331 ua
2944 Dibromochloromethane NSBAESS <027 wiL EPA 5242 TGS 027 8333t ua
2965 O-Chiorotoluena N324655 <029 wA EPA 5242 TRME 029 8333 ua
2966 P-Chiorotoluens N984695 02 wt EPA 5242 TRAS 0.2 83331 ua
2087 M-Dichiorobanzene N984655 92 wi EPA 5242 TR 02 83331 ua
278 1,1-Dichioroethane N9B4685 Ot wh EPA 5242 71888 0.1 83331 ua
2588 1,1,1,2-Telrachionoethane N9B4E95 013 wi EPA 524.2 7898 0.13 8331 ua
2988 1,1,2.2-Tetrachiorcethane N984E95 033 wi EPA 524.2 /%8 033 813N ua
2993 Bromobenzene NIB4595 <005 ugl EPA 524.2 [ . 0.05 8331 ua

Unregulated Group ITI Analysis
62-550.415
PWS036 & 037
2262 Isophorone N984695 <126 wA EPA 625 THA%8 7.26 83331 ya
2270 2,4-Dinitrotoiuene N9B846S5 <478 uwh EPA 625 7148 478 83331 ua
2282 Dimethylphthalate N984695 <947 vt EPA 625 TH4R8 947 83331 ua
284 Diethylphthalate NS84695 <43 wi EPA 625 7H4K8 43 83331 wua
2290 Di-n-Butyiphthalate NO34695 <401 wt EPA 625 7H4/98 401 83331 ua
" Butyl benzyl phthalate N984695 <255 uwgl EPA 625 TH4/S8 2.55 83331 ua

HRS Certiflcation#'s 84352 and E84380{Nokomis) 85449 and E85457(Ft. Myers)
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Analysis -

Parameter iD Analysis Sample ID Resuit Unit Method Date/Time O.L  LabiD Anatyst
9089 Din-octyiphthalate NI84635 <243 Wi EPA 625 TH488 243 83331 ua
"8 2-Chiorophenal N84655 <41 wl EPA 625 714798 R 83331 ua
2 2-Methyl-4,6-dinitophenal NS84695 <40 u EPA 625 THdR8 40 8333 wa
H15 Phenol NSB46ES5 22 wt EPA 825 TH4198 26 8333 ua
9116 2.4,6-Trichlorophenol 984635 <466 uwh EPA 625 7114/98 466 83331 wua
BOD N9843S5 1.7 mgL EPA 405.1 7598 12:001 84352 ua
AmmoniaN NB884685 067 mL EPA 350.3 718598 0.05 84352 ua
Nitrogen, Crganic N9B4695 <020 mgl EPA 3512 7/8/98 02 84352 ua
Nitrogen, Total Kjeldahl N3A4685 073 mgl EPA 351.2 Tm8 02 84352 wa
Orthophosphate NOB4ESS5 <002 moL EPA 3652 T8 0.02 84352 wua
Turbidity NB884695 78 N EPA 180.1 Fizi;:) 01 84352 wua
Potassium NG84695 439 moA EPA 258.1 1598 0.003 84352 wua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and EB85457(Ft. Myers)
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Analysis
Parameter D Analysis Sample 10 Resuit Unit Method  Date/Time DL LabiD  Anaiyst

Magnesiom NGB4635 172 mgr EPA 242.1 7120/98 00008 84352 wua
Phosphorus, Total NS84635 0.04 mglL EPA 365.2 7108 002 84352 a3
Calcium N9B4695 134 mgL EPA 215.1 7720008 0022 84352 ua
Carbonate, CO3 NOB4695 044 mgL SM 4500 71498 84352 ua
Bicarbonate, HGO3 NgB4635 136 mgd 4500-C02-D 714/38 84352 ua
EPA 610
Naphthalene N84S <5 ul EPA 8100 7HEX8 5 B33 ua
Phenanthrene N9B4695 <5 ul EPA 8100 THem8 5 83331 ua
Anthracene N9B4695 <5 ugl EPA 8100 71688 5 83331 ua
Total Coliform N984695 < oof100m  SM92228 7RR8 11:55 1 84352 ua
Fecal Coliform NOB4ESS <| colODmL  SM9222D 7558 1:55 1 84352 ua
Fecal Strep NGB4895 <« col100m  SMOZIC 7853 11:55 1 84352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and ES85457(Ft. Myers)
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Anslysis -
Parameter ID Anglysis Sample iD Resuit Unit Method DateiTime D.L LablD Analyst

Field Data

pH, Field NO84695 8.07 sdunt EPA 150.1 7588 nfa 84352 ua
Conductivity N984695 6,550 :mhosiem  EPA 120.1 7/5/88 10 84352 ua
Water Temperature Ng84695 46 < EPA 170.1 78/98 0.1 84352 wua
Air Temperature MNIB4685 "t °C EPAIT0.1 75/98 0.1 84352 wua
Weather, Condition NG34695 Chewdy 7588 84352 wa
Dissolved Oxygen, Field N984695 1.1 mga EPA 360.1 7888 0.1 84352 ua
Salinity N9B4695 35 % SM210C 78688 1 84352 wua
Sulfide NS84695 <12 mgh HACH 7888 0.2 84352 ua

Approved by: Approved by: Comments:

Debra Sanders Patrick N. Sterling

" aboratory Director Laboratory Manager

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and EBS457(Ft. Myers)
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‘ : INTAKE #: S15424

1
A Project Name:  Dual Zone Monitoring Well ;
S Qnders ¢_=\ Project Locaton:  Zone 2 (Lower)/Ft. Myers Beach
LCJ bO ra tori“é-s" Sample Supply:  Ground Water
Environmental Testing Services Collector:  Ray Burroughs
Sample Received 7/6/98 10:30
Date 04-Aug- :
ate 04-Aug-98 Date/Time:

Youngquist Brothers, Inc.
15465 Pine Ridge Road

Fort Myers, FL. 33908-

Paramater D Analysis Sample ID Result Unit Method m:o o.L LabID  Analyst
Inorganic Analysis
62-550.310(1)
PWS030
1005 Arsenic  (0.05) - N984696 00022 mglL EPA 206.2 TH598 0002 84352 wua
1010 Barium  (2) NOB4696 483 mL EPA 208.2 TH3m8 0200 84352 wua
1015 Cadmium (0.005) N384696 <0003 moh EPA 2134 718198 0003 84352 va
1020 Chromium {0.1) N984896 0093 molL EPA 218.1 Tr/98 0020 84352 wa
i ] Cyanide (0.2) NS84696 <0006 moA SNUS0OCNE T/15/08 0006 83131 wua
25 Fluoride {4} MN984696 143 mgh EPA 3402 717198 02 84352 wua
1030 Lead {0.015) N984656 <0001 mpt EPA 2392 TH438 0.00% 84352 wua
1035 Mercury  (0.002) N9846968 <0001 mod EPA 245.1 TH508 0.001 84352 wua
1036 Nicked  (0.9) NO846IG D00 mpd EPA 249.1 20/98 0010 84352 wa
1040 Nirale  (10) NGB4696 <001 mpL EPA 3532 7658 0.01 84352 ua
1041 Nitrite {1 NOB489G <001 moL EPA 354.1 788 o 84352 wua
1045 Selenium  (0.05) N9B84696 <0004 mglL EPA 270.2 THT88 0004 84352 wua
052 Sodium (160} N984696 10032 mgdL EPA 2731 7888 0003 843582 ua
1074 Ardimony  (0.006) N984696 0002 mA EPA 204.2 TH5S8 0002 A3 ua
1075 Berytium  (0.004) N984696 <0004 mgl EPA 200.7 THses 0004 83331 wa
1085 Thalliem  (0.002) N984G96 0002 mgA EPA 279.2 71558 0002 83231 wa
Secondary Chemical Analysis
62-550.320
PWS031
1002 Aluminum {0.2) NS84696 €2 mQA EPA 2021 398 02 84352 ua
1017 Chloride (250} NOB4696 18,167 mglL SM4500C1-B TH2:8 5 84352 ua
1022 Copper (1.0} NOBAE9G 0076 mgdL EPA 2201 7/8/98 0010 84352 wa
1025 Fluodde (2.0} 984696 143 moA EPA 340.2 Tnee 0.2 84352 wva
n28 Iron (0.3} NS34636 0370 mol EPA 238.1 TR 0015 84352 wva
32 Manganese (0,05) NI84696 0005 mh EPA 243.1 TI20/98 0005 84352 w3

HRS Certiflcatlon#'s 84352 and EB4380(Nokomis) 85449 and ES5457(Ft. Myers)

Rpt form #5; Rev 1/1/96 . Page /
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Parameter iD

Anslysis
Date/Time

Analysis Sampie ID Resuit Unit Method D.L  LabiD  Analyst
1050 Silver 0.1} NG84696 <0010 mglL EPA 272.1 7888 0010 84352 wua
- Sulfate  (250) N984696 2659 mgL EPA 3754 788 5 84352 va
3 Zinc (5.0) NGa4696 <00 m EPA 289.1 7/8/90 0005 B4352 ua
1905 Color (15.0) N984696 14 PtCounits  EPA 110.3 TTR8 1 84352 wua
1920 Odor {3.0) NO84696 2 TON EFA 140.1 7708 1 84352 g
1925 pH (6.5-8.5) NO4596 64 stdunits EFA 150.1 7798 wa 84352 wua
1930 Total Dissolved Solids (500) NOB84656 30,000 moA EPA 160.1 T8 7 84352 ua
2905 Foaming Agents (1.5) NS84696 (.03 moa SM 58400 71898 0.02 833 ua
Q:s:dochemical Analysis
62-550.3105)

PWS033
4000 Gross Alpha N84696 183 pCL EPA 900.0 TH5N8 +47 8141 ua
4020 Raxfium 226 NIB4696 93 pCh EPA 903.1 THT98 405 8341 ua
4030 Radium 228 N9845696 14 pCRL Briw/Blnchrd TH788 +07 8M41 ua

Trihalomethane Analysis
62-550.310(2Xa)

PWS027

2950 Total THM's (0.10) N984696 <0.00036 mgL EPA 5242 7/8/98 060036 833 ua
Volatile Organic Analysis
62-550.310(2)(b)

PWS028
378 1,24-Trichlorobenzene ({70) NG84698 22 wh EPA 524.2 718/98 0.22 83331 wua
2380 Cis-1,2-Dichloroethylene  (70) NG84696 <003 wl EPA 524.2 7850 0.03 83331 ua
2055 Xylenes (Total) {10,000) NIS4696 <024 Wi EPA 524.2 TR0 0.24 833N ua
2964 Dichioromethane (5) No§4696 <031 wld EPA 524.2 7888 0.3 833 ua
2968 O-Dichlorobenzene  (600) NS34696 <005 wl EPA 5242 78R8 0.05 83331 ua
2969 Para-Dichlorobanzene {75) NSB4696 <002 wi EPA 524.2 778598 0.02 83331 wa
2976 Vinyt Chioride {1) NSBAE96 <02 wi EPA 5242 7888 029 83331 wa
an 1,1-Dichioroethylene (7) N9BAESE <002 uwd EPA 5242 78858 0.02 833 ua
278 Trans-1,2-Dichloroethylene{100)  NO84696 012 WA EPA 524.2 7/R/98 012 83331 w2
2880 1,2-Dichioroethane (3) N9B4E96 002 v EPA 524.2 7/8/96 002 83331 ua
2981 1,1,1-Trichloroethana {200) NIB4696 021 uwd EPAS24.2 7/8/58 0.21 8333t wua
2982 Carbon Tetrachioride (3) NSB4896 <029 uwA EPA 524.2 71858 0.28 83331 wua
2983 1,2-Dichloropropane (5) NGB4696 <033 v EPA 524.2 R18 0.33 833  ua
2584 Trichioroethylene {3) NS84896 <002 uwl EPA 524.2 7/8008 0.02 833 ua
2985 1,1,2-Trichloroathane (5) NO84696 <023 wi EPA 524.2 718098 0.3 83321 ua
2687 Tetrachloroethylene (3) NG84696 <021 wl EFPA 5242 7i8/8 0.21 833 ua
2989 Monochlorobenzene (100} NIB4696 023 wl EPA 5242 778598 0.23 8333 ua
2090 Benzene (1) NO84696 <005 ugl EPA 524.2 7/8/98 0.05 83331 wa
~ag1 Toluene (1000) M934696 <041 uwl EPA 524.2 7/8/98 041 83331 wua
a2 Ethylbenzene (700) N334696 <047 wlL EPA524.2 7/8/96 0.47 833131 wa

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
Page?
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. . Analysis
Parameter iD Analysis Sampie 1D Resuft Unit Method DateiTime D.L LabiD  Anatyst

2% Styrene  (100) N984696 02 W EPA 5242 7%/98 0.2 83331 wa
Pesticide/PCB Chemical Analysis
62-550.310(2)(c)
PWS0629

2005 Endrin {(2) N384696 <0002 wl EPA 508 7688 0002 83331 ua
2010 Lindane {0.2) N9A4696 <0002 wl EPA 508 THE/S8 0002 B33 wa
2015 Methaxychlor {40) N984696 0052 wi EPA 508 7168 0052 8333 ua
2020 Toxaphene (3) NG84696 0308 wL EPA 508 TH6m8 0309 833 a3
2031 Dalapon  (200) N9B4655 <0038 wi EPA 515.1 713008 003 83331 va
y.ixY) Diquat (20) N984596 <026 uwAl EPA 549.1 711608 0.26 83331 va
2033 Endothall (100) NOB4696 <154 uwl EPA 548 712058 154 833 ua
2034 Glyphosate {700} NOB4696 Q44 wr EPA 547 158198 944 813 ua
2035 D¥{2-ethythexyl) adipate (400) N984596 071 vl EPA 5252 7116/98 071 83331 ua
2036 Oxamyl (Vydate) (200} N9B4696 <257 uwh EPA 531.1 THOO8 257 8333 ua
2037 Simazine (4) NIB4696 D78 v EPA 507 7H6R8 0078 83331 wua
2039 Di(2-sthylhexyl) phthalate (6) N9B4696 <115 wh EPA §25.2 THEN8 115 83331 ua
2040 Pickoram (500) N934696 <0029 wA EPA 515.1 713098 0028 83N ua
2041 Dinoseb (7) NS34636 0055 vt EPA 515.1 7130408 0055 83331 wva
2042 Hexachiorocyciopentadiene(50)  N984696 <001 wL EPA 508 71688 0.01 83331 ua
2046 Carbofuran (40) NOB4696 <704 wA EPA §31.1 TH0/8 704 83331 a2
2050 Atrazine (3} N9B4596 0035 wi EPA 507 THEA8 0035 83331 ua

K Alachior (2) N9B4596 <0012 vL EPA 507 7H6A8 S 0012 83331 ua
-5 Heptachior (0.4) N984696 <0004 uL EPA 508 71688 0004 B33 ua
2067 Heptachior Epaxide (0.2) NS34696 0002 wA EPA 508 TH6/98 0002 83331 ua
2105 24D (70) N984696 <0028 wl EPA 515.1 7130/98 0026 833U ua
2110 2,4,5-TP {Sitvex) (50) N964636 QN7 wd EPAS15.4 7730488 0017 8331 wa
2274 Hexachiorobenzene (1) N384696 0008 uwht EPA 508 TH6/98 0008 833N ua
2306 Benz(ajyrene (.2) N984696 Q013 A EPA 5§50 THTI8 0013 83331 wua
232% Pentachiorophenol (1) N9B4696 <0007 wL EPA §15.1 7130/98 0.007 83331 wa
2383 PCB (0.5) N9B4596 04 v EPA 508 THE/8 01 83331 ua
29 Dibromochioropropana {.2) N9B469G <0004 wlL EPA 504 THA/S8 0004 8333t va
2948 Ethylens Dibromide (0.02) Nga4698 <008 ugl EPA 504 TH4/98 0006 83331 wua
2959 Chlordane (2) NO84696 <0446 uwgl EPA 508 TH608 046 833M ua

Unregulated Group I Analysis
62.550.405
PWS035

2021 Carbaryl NS84696 380 wh EPA531.4 710/98 389 833 ua
2022 Methomyl Ng84696 <32 wl EPA 531.1 7I10/08 32 83331 ua
2043 Aldicarb Sufoxide NSB4896 <188 uwi EPA 531.1 7HO/88 1.88 8331 va
2044 Aldicarb Sulfone N9B4696 <657 ul EPA 531.1 7/10/88 557 833 wa
45 Melolachior NIBA696 <0.108 vl EPA 507 7/16/98 0108 83331 va

i Aldicarh N984696 <595 WL EPA 531.1 711018 505 831 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and ES85457(Ft. Myers)
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Analysis

Parameter 1D Analysis Sample 10 Resukt Unt  Method  DateTime DL  LebiD Ansyst
2066 3-Hydroxycarbofuran NSB4696 <335 wit EPA 531.1 7H008 335 8331 us
17 Propachlor N934696 <5 wit EPA 508 7H6/S8 5 83331 va

3 Aldrin NS84696 <0005 upl EPA 508 THESE D005 83331 wa
2364 Dieldrin N9S846596 <002 wl EPA 508 THRO8 0.02 83331  ya
2440 Dicamba NG84695 <3005 vl EPA 5151 TR0H3 0.005 83331 ua
2595 Metribuzin NI84696 <0024 WL EPA 507 TH6/38 0024 83 wa
2076 Butachlor NG84696 0021 wh EPA 507 7HEK8 0021 83331 ua

Unregulated Group II Analysis
62-550.410
PWS034
2210 Chloromethane N984696 <035 u EPA 5242 118198 0.35 83331 ua
2212 Dichlorodiflouromathane NSB4696 026 wi EPA 524.2 TR 0.26 83331 ua
214 Bromomethane N384696 <029 wl EPA 5242 7/8/98 0.29 X i) Y )
2216 Chiorcethane - N984696 <029 wi EPA 5242 7885 029 83331 ua
2218 Trichlorofluaromethane N984696 <078 wl EPA 524.2 7/8/98 028 8333 ua
2251 Methyl-Tert-Butyl-Ether NS84696 027 wh EPA 524.2 7858 027 833M ua
2408 Dibromomethane N984596 <0.03 wugl EPA 5242 7898 0 83331 wua
2410 1,1-Dichloropropylene N934696 <006 ugl EPA 524.2 7808 0.06 833311 ua
2412 1,3-Dichioropropane N984696 <021 uwl EPA 5242 7858 o 83331 ua
2413 1,3-Dichioropropene N9B4596 <005 wit EPA 5242 TRRS 0.5 3331 va
2414 1.2, 3 Trichloropropane N984696 <039 wi EPASM2 - TRN98 0.39 83331 ua

6 2,2-Cichloropropane N984696 <028 uglL EPA524.2 7858 - 03 63331 ua
< Chioroformn N964696 <),16 wi EPA 524.2 T8 0.18 83331 ua
2042 Bromoform N9B4696 031 wA EPA 524.2 7/8/98 0.3 83331 wua
2943 Bromodichlommethane N9B4696 <36 wi EPA 524.2 7/8/58 0.36 83331 ua
2044 Dibromochioromethane NI84696 <07 wi EPA 524.2 718188 0.7 83331 wua
2065 O-Chiorotoluene N984696 <033 wL EPA G242 718508 0.3 83331 wa
2966 P-Chiomtoluene NOB4GI6 <029 WL EPA 5242 75898 028 83331 ua
2967 M-Dichliorobenzena NOB4336 <02 wi EPA 5242 7808 0.2 83331 ua
2818 1,1-Oichlorcethang NI84696 <01 wi EPA 5242 7/8/98 0.1 83331 ua
2986 1,1,1,2-Tetrachloroethane N984596 .13 v EPA 524.2 7/8/98 0.13 8333 ua
2588 1,1,2.2-Tefrachioroethane NO84658 <033 wi EPA524.2 71858 033 83331 ua
2983 Bromobenzene N984696 <005 uwl EPA 5242 T8 0.05 83331 wua

Unregulated Group III Analysis
62-550.415
PWS036 & 037
2262 {sophomone N3B4696 <726 uwL EPA 625 THAR8 1.28 83331 ua
270 2 4-Dinitrotolvens NS84696 <478 ugl EPA THARS 478 83331 ua
2282 Dimethylphthalate NGB4E9E <947 uwL EFA 625 714/38 947 8331 ua
2284 Diethylphthalate NI84E9S <43 wht EPA 625 TH4/98 43 83331 ua
790 Di-n-Butylphthalate N3984696 <401 wt EPA 625 7H4/98 401 83331 wva
H Butyl benzyl phthalate N984696 <285 wl EPA 625 7114198 255 8331 ua

HRS Certiftcation#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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. Analysis -
Parameter iD Analysls Sampie ID Resuit Unkt Method Data/Time O.L  LabiD Analyst

9089 Di-nroctyiphthalzte NSB4656 <243 wi EPA 625 TH498 243 83 ua
o0¢ng 2-Chlorophenot NI84696 <41 ut EPA 625 TH4RE 41 8333t wua
2-Mathyi4 6-dinitophenot NS84696 <40 wl EPA 625 7458 40 B33t s
9115 Phenot NI84696 <28 -t EPA 625 THA198 26 833 wa
9116 2,4,6-Trichlorophenol NS84696 <466 wl EPA 625 7114/98 4 .66 8331 ua
80D N984696 < mgd EPA 4051 7588 12:00 1 84352 ua
Ammonia-N NO34696 023 mgh EPA 350.3 70898 005 84352 uz
Nitrogen, Organic N584596 042 mpt EPA 3512 77898 02 84352 ua
Nitrogen, Total Kjeldahl NS84696 065 moL EPA 3512 758 02 84352 ua
Orthophosphate NGB4696 004 mh EPA 3652 71788 0.02 843682 wua
Turbidity N964696 08 NU EPA 180.1 77188 0.1 84352 wua
Potassium N984696 451 mgl EPA 258.1 712008 0003 84352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and ES854ST(Ft. Myers)
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Parameter ID Analysis Sample iD Resukt Unit Method  DatelTime D.L  LabiD Anatyst

Magnesium N9BAE96 932 mr EPA 242.1 7720/98 0.0008 84352 ua
Phosphorus, Total NS84696 004 mgt EPA 365.2 7058 0.02 84352 ua
Calcium N984696 588 mgA EPA 215.1 7120/88 002 843582 ua
Carbonate, CO3 NSB4696 008 mA SM 4500 711498 84352 ua
Bicarbonate, HCO3 NG84686 120 mgA 4500-CO2D TH4198 84352 ua
EPA 610
Naphthalena N984696 <5 wt EPA 8100 7H8R8 5 << <T T
Phenanthrane NOB4596 <S5 uwL £PA 8100 7116/98 5 B333  ua
Anthracene NOB4E96 <5 wl EPA B100 716/98 5 83131 ua
Total Coliform NOB4596 < co0Om  SMO222B TH8 12:00 1 84352 ua
Fecal Coliform N984696 <t col00mL  SM9222D 75608 1200 1 84352 va
Fecal Strep N9B4596 <1 col100m  SM9230C 7698 12:00 1 B4352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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. . Analysis .
Parameter iD Analysis Sample D Rewuit Unit Method Date/Time o.L LablD  Analyst

Field Data

pH, Field NG84696 764 sHunit EPA 150.1 7618 na 84352 ua
Conductivity N984696 37400 uvmhosem  EPA 1201 75/98 1.0 84352 ua
Water Temperature N984696 248 "C EPA 170.1 7X6/8 0.1 84352 ua
Air Temperature NS84696 35 *C EPA170.1 78508 0.1 84352 wa
Weather, Condition NO8463% Cloudy 7/6/98 84352 wa
Lissofved Oxygen, Field NOB4596 14 mgh EPA 360.1 7598 0.1 84352 ua
Salinity NBB4696 193 % SM25208 718 1 84352 ua
Suffide NOB4696 <02 mgA HACH 7508 02 E84380 ua

Approved by: Approved by: Comments:

Debra Sanders Patrick N. Sterling

aboratory Director Laboratory Manager

HRS Certification#'s 84352 and EB4380{Nokomls) 85449 and E85457(Ft. Myers)
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Appendix J
Pressure Test Data Sheets
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Fort Myers Beach WWTP
Injection Well IW-1
Casing Pressure Test

Client: Lee County
LWWeII Name: Iw-1

Datea: 4-May-98
Observers: Jack Myers/FDEP

Mark Beaverson/Johnson Engineering
Bill Beddow/CH2M HILL

Notes: Cement plug at base of casing

Lapse Casing

Time Pressure
Time {minutes) {psi) Comments
1350 0 150.0 Start Test
1355 5 150.0
1400 10 150.0
1405 15 150.5
1410 20 151.0
1415 25 151.0
1420 30 151.5
1425 35 151.5
1430 40 152.00
1435 45 152.0
1440 50 152.0
1445 55 152.2
1450 60 152.2
1455 65 152.5
1500 70 153.0
1505 75 153.0
1510 80 153.0
1515 a5 153.5
1520 90 153.8
1525 95 153.8
1530 100 154.0
1535 105 154.5
1540 110 154.8
1545 115 154.8
1550 120 155.0 Test Complete

"Note: 12 gallons of water were released during pressure bleed-off. f

P:water136794\reportappendix\pressure



Fort Myers Beach WWTP
Monitor Well MW-1
Casing Pressure Test

Client: Lee County
ell Name: MW-1
Date: 12-Jun-98
Observers: Richard Orth/FOEP
Mark Beaverson/Johnson Engineering
hPacker Depth: 1,544 feet bpl
Lapse Casing
Time Pressure
Time {minutes) {psi} Comments
1620 0 150.0 Start Test
1625 5 149.0
1630 10 148.5
1635 15 148.0
1640 20 147.0
1650 30 146.0
1705 45 144.0
1715 55 144.0
1720 60 144.0 Test Complete

|iNote: Pressure released by FDEP representative 60 minutes into the test.

P.waten136794\reporfappendix\pressure1
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Video Survey Reports
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—
Fort Myers Beach WWTP
Injection Well IW-1
Video Survey Summary
Date: 13-May-98
[observer: Mark Beaverson
Reviewer: David McNabb
Depth in feet below pad level Observations
From To
0 100 Water is clear. Logging through drill pipe, start the video at 35 feet bpl|
Logging stopped at 125 and 183 feet bpl to allow flushing, then
100 200 i
resumed logging.
200 300 Logging stopped at 206, 246 and 266 feet bpl to allow flushing, then
resumed logging. Casing joints at 204, 246, and 290 feet bpl.
300 400 Casing joint at 384 feet bpl.
400 500 Casing joints at 415, 458. and 498 feet bpl.
300 600 Casing joints at 580 feet bpl.
600 700 Casing joints at 620 and 660 feet bpl.
700 800 Water clarity is variable.
300 900 logging.
900 1000 Casing joints at 916, 958, and 1,000 feet bpl.
1000 1100 Casing joints at 1,043 and 1,087 feet bpl.
1100 1200 Casing joint at 1,169 feet bpl.
1200 1300 Casing joints at 1,212, 1,253, and 1,297 feet bpl.
1300 1400 Casing joints and 1.339 and 1,381 feet bpl.
1400 1500 Casing joints at 1,425 and 1,466 feet bpl.
1500 1600 Casing joints at 1,508, 1.550, and 1,590 feet bpl.
1600 1700 Moderate visibility.
1700 1800 Casing joints at 1,754 and 1.795 feet bpl.
1800 1900 Casing joints at 1,836 and 1.877 feet bpl.
1900 2000 Casing joints at 1,918 and 1,960 feet bpl;.
2000 2100 Casing joints at 2,001, 2,043, and 2,085 feet bpl.
2100 2200 Casing joints at 2,126 and 2,168 feet bpl.
2200 2300 Casing joints at 2,211, 2,252, and 2,294 feet bpl.
2300 2375 Casing joints at 2,336 feet bpl. Base of casing at 2,375 feet bpl.
2175 2483 Generally gauge borehole with frequent fractures and cavernous il
enlargements.
2483 2885 Highly fractured and cavernous interval.
Slightly less fractured and cavernous than the interval above. Top of
2885 3036 sediment at 3,036 feet bpl.

llbpl = below pad level

#.waten136724vreportappendix\video_iw1



- L e
Fort Myers Beach WWTP
Injection Well IW-1
- Video Survey Summary
Date: 13-May-98
Observer: David McNabb
Depth in feet below pad level Observations
From To
1795 1798 Water is clear inside of casing. Base of casing at 1,798 feet bpl.
1798 1950 Egg-shaped, smooth borehole.
1950 2089 Accasional borehole irregularities, decreasing water clarity with depth.
2089 2007 Water clarity increased significantly. Interval of gauge borehole with
frequent fractures.
2097 2138 Extremely fractured and cavernous interval.
2138 2158 Nearly gauge borehole with minor cavities.
2158 2199 Highly fractured and cavernous intervat.
2199 2303 Gauge borehole with occasional small cavities.
2303 2320 Gauge borehole with occasional medium sized cavities.
2320 2427 Gauge borehole with infrequent cavities.
2427 2443 Fractured and cavernous interval.
2443 2466 Gauge borehole with accasional small fracture and cavities
2466 2490 Gauge borehole with large fractures intersecting the borehole walls.
2490 2597 Extremely fractured Hcavcmous interval. Ledge will not allow the
camera below 2,597 feet bpl.

iibpl = below pad level
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Fort Myers Beach WWTP
Monitor Well MW-1
Video Survey Summary
— T —- .~
Date: June 11, 198
Observer: Mark Beaverson
Reviewer: David McNabb

Depth in feet below pad level

Observations

From To
0 100 Water is very clear, casing joints at 33, 64, and 94 feet bpl.
100 200 Casing joints at 123, 152, and 182 feet bpl.
200 300 Casing joints at 211, 241, and 270 feet bpi.
300 400 Casing joints at 300, 330, 359, and 389 feet bpl.
400 300 Casing joints at 418, 448, and 478 feet bpl.
500 600 Casing joints at 507, 537, 567, and 596 feet bpl.
600 700 Casing joints at 626, 656, and 685 feet bpl.
700 800 Casing joints at 715, 744, and 774 feet bpl.
800 900 Casing joints at 804, 833, 863, and 893 feet bpl.
900 1000 Casing joints at 922, 952, and 982 feet bpl.
1000 1100 Casing joints at 1,011, 1,041, and 1,070 feet bpl.
1100 1200 Casing joint at 1,100, 1,130, 1,159, and 1.189 feet bpl.
" 1200 1300 Casing joints at 1,219, 1,248, and 1,278 feet bpl.
( 1300 1400 Casing joints at 1,308, 1,337, 1,367, and 1,397 feet bpl.
1400 1500 Casing joints at 1,426, 1,456, and 1,485 feet bpl.
“ 1500 1574 bC:Eing joints at 1,515 and 1,545 feet bpl. Base of casing at 1,574 feet
" 1574 1624 Gauge borehole.
1624 1625 Fracture intersects the borehole,
( 1625 1639 Gauge borehole, top of sediment encountered at 1,639 feet bpl.

M = below pad level

P:water\1 36784\raportappendixivideo




	Cover

	Table of Contents

	List of Appendices

	List of Tables

	List of Figures
	List of Acronyms


	Section 1 - Introduction

	Background Information
	Scope

	Project Description


	Section 2 - Contruction

	Surficial Monitoring Wells

	Injection Well IW-1 

	Monitoring Well MW-1

	Section 3 - Geologic & Hydrogeologic Framework

	Geology & Hydrogeology

	Lithostratigraphic Descriptions


	Section 4 - Testing During Construction 
	Surficial Monitoring Well Water Quality

	Formation Sampling

	Geophysical Logging

	Pilot Hole Water Quality

	Air-Lift Specific Capacity Tests
	Coring

	Packer Tests

	Injection Tests 

	Section 5 - Mechanical Integrity Testing

	Injection Well IW-1

	Monitoring Well MW-1
	Background Water Quality Sampling


	Section 6 - Summary & Conclusions

	Appendix A - Construction Permit No. 128633-001-UC
	Appendix B - Summary of Construction Activity
	Appendix C - Weekly Summaries

	Appendix D - IW-1 Casing Mill Certificates

	Appendix E - MW-1 Casing Mill Certificates

	Appendix F - Surficial Monitor Well Water Quality Data

	Apendix G - Lithologic Logs for IW-1 and MW-1
	Appendix H - Core Descriptions and Laboratory Results

	Appendix I - Background Water Quality Data

	Appendix J - Pressure Test Data Sheets

	Appendix K - Video Survey Reports




