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SECTICN 1

Introduction

1.1 Background Information

A deep injection well was constructed to serve as a disposal mechanism for brine concentrate
produced at the City of Fort Myers Reverse Osmosis Water Treatment Plant (ROWTP). The
ROWTP is located in eastern Fort Myers at the intersection of Canal and Jacksonville Streets.
(Figure 1-1). Potable water produced at the ROWTP and the lime softening WTP supplies Fort
Myers customers in Lee County. Figure 1-2 presents a site plan of the injection well location
and connection to the existing reverse osmosis reject discharge line.

A permit application for the construction of a reverse osmosis (RO) injection well (IW-1) and
one dual zone monitoring well, consisting of the deep zone monitoring well (DZMW-1) and
the shallow zone monitoring well (5ZMW-1), was submitted to the Florida Department of
Environmental Protection (FDEPF) in January, 2000. The nomenclature of SZMW and DZMW
for these monitored intervals is commonly used by FDEP. An FDEP Underground Injection
Control (UIC) permit (Construction Permit 165628-001-UC) was issued on April 5, 2001. This
permit allowed construction of IW-1, the dual zone monitoring well and necessary facilities
for operation approval. The permit also required the construction of five water table
monitoring wells positioned around the injection well construction site to monitor potential
construction and operation activities impacts on the water table aquifer. The injection well
facilities construction permit is provided as Appendix A.1.

The injection well facilities construction was completed at the end of June 2002. An
operational testing permit was obtained from FDEP on July 5, 2002. The injection well
facilities were started up on July 11, 2002, and has been in operation since then. The injection
well facilities operational testing permit is provided as Appendix A.2.

1.2 Scope

This report summarizes the construction and testing of injection well IW-1, and the dual
monitor well, for the Fort Myers ROWTP. Construction and testing of the wells were
performed in accordance with Chapter 62-528, Florida Administrative Code (FAC), 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 the Deep Injection Well Design” (CH2M HILL,

2001).

1.3 Project Description

Youngquist Brothers, Inc., of Fort Myers, Florida, was the selected contractor for construction
of the injection well system, which included the injection well, dual zone monitoring well, and
associated appurtenances. The Notice-to-Proceed was issued on September 27, 2001.

TPA
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Construction activities of the deep injection well system included installation of a temporary
steel drilling pad, construction of five shallow pad monitoring wells, construction of the
injection well, construction of the dual zone monitoring well, installation of wellhead piping
including surge tank, annular tank with compressor, instrumentation, and addition of
software screens to the control room computer.

The FDEP TAC coordinated the actions of local, state, and federal agencies, including FDEP-
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).
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SECTION 2

Construction

Construction of the injection well system included construction of five water table monitor
wells, a deep injection well, and a dual zone monitor well. Prior to beginning drilling
activities, a temporary steel drilling pad and mud /water containment system was constructed
around the injection well and the mud tank system. Figure 2-1 provides a diagram of the
temporary steel drilling pad. This steel pad was later removed and a smaller, permanent 16 ft
x 40 ft concrete pad was constructed around the injection well. The DZMW has 10 ft x 20 ft
final concrete pad.

This section describes the construction, drilling, and testing activities and collected data
associated with the construction of IW-1, and the DZMW. A summary of the construction
activities for each well is provided in Appendix B. The weekly construction summaries for the
entire project are included as Appendix C.

2.1 Water Table Monitor Wells

As required by the FDEP construction permit, five Water Table Monitor Wells were installed
and sampled before the start of construction at IW-1. Water Table Monitor Wells were
installed at locations surrounding the well construction area to monitor for groundwater
contamination during construction. Following installation of the water table monitor wells,
and prior to IW-1 drilling activities samples were collected from each well and analyzed to
establish background water quality data. Figure 2-2 presents a typical water table monitor
well diagram. Water quality data from the Water Table Monitor Wells is discussed in Section
4 of this report.

2.2 Injection Well (IW-1)

Drilling of the IW began on November 5, 2001. Mud rotary drilling techniques were used to
drill through the surficial aquifer and clay intervals that make up the Hawthorn Group.
Reverse air drilling techniques were used during subsequent drilling to a total depth of 3,040
ft below land surface (bls) to remove drill cuttings from the borehole, collect water samples,
and conduct specific capacity tests. A closed drilling fluid circulation system was used during
reverse-air drilling in order contain all fluids.

The drilling schedule and casing-setting depths were designed to conform to the
hydrogeological features observed at the site, as well as to 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, 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.

TPA
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Three concentric steel casings were used to construct IW-1 (36-inch, 28-inch, and 18-inch
outside diameters). Table 2-1 summarizes the casing depths and the types and quantities of
cement used during the construction of IW-1. Figure 2-3 depicts the completion details
diagram of IW-1. The casing mill certificates for each of the casing strings are provided in

Appendix D.

TABLE 2-1
Summary of Casing Setting Depths and Cement Quantities; Deep Injection Well (IW-1)
City of Fort Myers ROWTP Deep Injection Well and Facilities Completion Report

Qutside Inside Casing Casing
Casing Diameter Diameter Thickness Depth
Casing Material {in) (in) (in) (ft bis) Date

Cement  Type of Quantity of
Stage Cement Cement (ft3)

Shallow Steel 36.00 2525 0.375 450  11/10/2001

Remarks

#1 Neat 645

Pressure grout from botiomn of casing

11/10/2001

Remarks

#1 6% bentonite {4}

Pressure grout from bottom of casing

11/10/2001

Remarks

#2 6% bentonite 320

Tremied into annulus from 90 ft bis

Intermediate  Steel 28.00 27.00 0.500 1,650 12/20/2001

Remarks

#1 Neat 315

Pressure grout from botlom of casing

12/20/2001

Remarks

#1 4% bentonite 805

Pressure grout from bottom of casing

12/21/2001

Remarks

#2 4% bentonite 1,570

Tremied into annulus from 1,270 ft bls

12/21/2001

Remarks

#3 4% bentonite 1,465

Tremied into annulus from 834 ft bls

12/21/2001

Remarks

#4 4% bentonite 1,492

Tremied into annulus from 473 ft bis

Final Steel 18.00 17.00 0.500 2,305 02/15/2002

Remarks

#1 Neat 224

Tremied into annulus from 2,305 ft bls

02/15/2002

Remarks

#2 4% bentonite 353

Tremied into annulus from 2,202 ft bls

02/16/2002

#3 4% bentonite 314

Remarks Tremied into annulus from 2,190 ft bis.

02/16/2002

#4 4% bentonite 174

Remarks Tremied into annulus from 2,131 ft bls.

02/16/2002

TPA/
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TABLE 2-1

Summary of Casing Setting Depths and Cement Quantities; Deep Injection Well (IW-1)
City of Fort Myars ROWTP Deep Injection Well and Facilities Completion Report

Outside  Inside Casing Casing
Casing Diameter Diameter Thickness Depth Cement Typeof Quantity of
Casing Material (in) (in) {in) (ft bls) Date Stage Cement Cement (ft3)
Remarks Tremied into annulus from 2,113 ft bis.
02/17/2002 #6 4% bentonite 392
Remarks Tremied into annulus from 2,068 ft bls,
Final Steel 18.00 17.00 0.500 2,305 02/17/2002 #7 4% bentonite 448
Remarks Tremied into annulus from 2,040 ft bls
02/17/2002 #8 4% bentonite 730
Remarks Tremied into annulus from 1,894 fi bls.
02/18/2002 #9 4% bentonite 880
Remarks Tremied inte annulus from 1,633 ft bls.
02/18/2002 #10 4% bentonite 953
Remarks Tremied into annulus from 1,249 ft bis.
02/18/2002  #11 4% bentonite 1,015
Remarks Tremied into annulus from 836 ft bls,
02/21/2002 #12 4% bentonite 143
Remarks Tremied into annulus from 373 ft bls.
Final Tubing FRP 13.21 12.00 0.605 2298 02/26/2002 N/A N/A N/A
Remarks FRP tubing was installed by
representatives of Tubular Fiberglass.
Total Volume Neat: 1,184 /3
Total Volume 4%: 10,734 it3
Total Volume 6%: 1,021 ft3
Total Volume 8%: 730 ft3
Notes:
in = inches
ft - fest
hls = below land surface
FRP = Fiberglass Reinforced Plastic
PN
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Construction of IW-1 began with the mud drilling of a nominal 12.25-inch-diameter pilot hole
to a depth of 450 ft bls. The pilot hole was then geophysically logged (caliper, gamma ray,
spontaneous potential, and dual induction logs) and reamed to a nominal 42-inch-diameter to
a depth of 455 ft bls. Caliper and natural gamma logs were then performed on the reamed
hole and a 36-inch-diameter casing was installed and cemented through the surficial and
intermediate aquifers to a depth of 450 ft bls. The first stage of cement was pressure grouted
and the subsequent stages were pumped using the tremie pipe method.

The pilot hole was then advanced with reverse-air drilling techniques to a depth of 1,800 ft
bis. Five 4-inch diameter cores were attempted from the interval of 1,393 ft to 1,800 ft bls
during this phase of pilot hole drilling. Of these five coring attempts, the interval from 1,750
to 1,760 was selected for a detailed laboratory analysis. The intervals analyzed were selected
based on lithology and sample size. 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. Four straddle packer tests were performed between the interval of
450 ft and 1,800 ft bls in order to provide confining characteristics of the tested intervals and
identify the base of the Underground Source of Drinking Water (USDW) unit, defined as
water with a total dissolved solids (TDS) concentration less than 10,000 milligrams per liter
{mg/L). The water quality and testing data is presented in Section 4.

Based on the results of packer testing, coring, geophysical logging, and formation sample
analyses, a 28-inch diameter intermediate casing-setting depth of 1,650 ft bls was
recommended to and approved by the FDEP and the TAC. The pilot hole was then
backplugged with cement and reamed to a nominal 36-inch-diameter to a depth of 1,655 ft bls.
A caliper log was then run on the reamed hole and the 28-inch-diameter steel intermediate
casing was installed below the base of the USDW to a depth of 1,650 ft bls.

The pilot hole was then advanced to a depth of 3,040 ft bls. Four 4-inch diameter cores were
collected from the interval of 1,800 to 2,350 ft bls during this phase of pilot hole drilling. Of
these four coring attempts, three intervals were sent for laboratory analysis. 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 entire open hole interval.
Four packer tests were then conducted between the interval of 1,750 and 3,040 ft bls to
determine the confining characteristics and water quality of the tested intervals.

Based on flow results of packer testing, coring, geophysical logging, and formation sample
analyses, a 18-inch diameter final casing setting depth of 2,305 ft bls was recommended to and
approved by the FDEP and TAC. A drillable bridge plug was installed at 2,305 ft bls and the
borehole was backplugged with 12 percent bentonite grout from 2,305 ft to 1,780 ft bis prior to
reaming the pilot hole to a nominal 26.5-inch diameter.

Reaming of the pilot hole began at 1,650 ft bls with the 26.5-inch diameter drill bit. The
bentonite grout that was used to backplug the well was encountered at 1,780 ft bls. Reaming
continued to the casing setting depth of 2,305 ft bls. When reaming reached 2,305 ft, the bridge
plug that had been installed was not encountered. It was concluded that the reamed hole had
deviated from the original pilot hole between 1,780 and 2,305 ft bls, although all deviation
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measurements of the reamed hole were consistently within the required limits. After reaming,
the borehole was then cleaned out to 3,040 ft bls with a 12-inch bit. Caliper and video logs
were conducted on the open borehole from 1,650 ft to 3,040 ft bls to determine the reamed
hole characteristics and at which depth the reamed hole deviated from the pilot hole. The
video log confirmed that the reamed borehole deviated from the pilot hole at approximately
1,910 ft bls by identifying tracking of the cement backplug.

Following caliper and video logging, the final casing (18-inch-diameter) and the stainless steel
Positive Seal Packer (PSP) hanger (female portion) and external casing plug were installed to a
depth of 2,305 ft bls. The external casing plug was installed 5 ft below the PSP hanger. The
purpose of the external plug is to seal the casing to the borehole wall preventing the leakage
of cement below the bottom of the reamed interval into the open borehole during grouting
operations. The final casing was then cemented, using the tremie method, from 2,305 ft to

373 ft bls. Following a 24-hour waiting period, a cement bond log (CBL) was run from 2,305 ft
bls to land surface. This CBL provided evidence of adequate cement behind the final 18-inch

casing.

A pressure test was then conducted on the final 18-inch diameter casing string before
cementing the casing to land surface. FDEP was onsite to witness a pressure test conducted on
the final casing. The casing was pressurized to 113 psi and showed a 3.2 percent decrease
during the first 60 minutes. The test was continued for an additional 60 minutes and ended
with a total pressure decrease of 4.9 percent over the 120-minute period. The 12-inch diameter
fiberglass reinforced plastic (FRP) injection tubing was then installed to 2,298 ft bls with the
PSP (male portion) attached to the base of the tubing. Prior to seating the PSP, approximately
10,000 gallons of Baracor 100 corrosion inhibitor fluid was pumped into the annulus. The FRP
casing and PSP were then lowered into the PSP hanger located at 2,298 ft bls.

Two pressure tests were conducted on the annular zone and the FRP casing. The annulus was
pressurized to 107 psi and showed a 4.7 percent increase over the 60-minute test. The final
pressure test was conducted on the inside of the FRP. Within the FRP, a temporary packer
was installed to a depth of 2,285 ft bls and the FRP was pressurized to 110 psi. This test
showed a pressure increase of 4.5 percent during the 120-minute testing interval.

A final video log was conducted on April 12, 2002 before performing a radioactive tracer
survey (RTS) to assess the external mechanical integrity of IW-1. The successful RTS test was
conducted on April 15, 2002. Following the RTS test, an 8-hour injection test was conducted as
described in Section 4.

Prior to the injection test, construction of the well head was completed with 12-inch-diameter
stainless steel piping and valves. The well was fitted with a 10-inch magnetic flowmeter,
pressure transducer, pressure gauge, a 4-inch vacuum release valve, and 2-inch air release
valve. The wellhead allows for sampling of the RO brine injectate and the injection of monitor
well purge water during required sampling. Appendix E.1 presents the record drawings for
the IW-1 wellhead.
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2.3 Dual Zone Monitor Well (SZMW-1 and DZMW-1)

Construction of the Dual Zone Monitor Well began on March 11, 2001, with the mud drilling
of a 32-inch-diameter borehole from land surface to 458 ft. The borehole was then
geophysically logged from land surface to 458 ft bls. Geophysical logs included caliper,
gamma ray, spontaneous potential, dual induction logs. After geophysical logging of the
borehole, 24-inch diameter steel casing is set and cement into place to 450 feet bls. A 12-inch
diameter pilot hole was then drilled to a depth of 1,250 ft bls. Geophysical logs consisting of
caliper, gamma ray, spontaneous potential, dual induction, borehole compensated sonic,
temperature, fluid conductivity, and flowmeter logs were then conducted on the open hole
interval. The borehole was reamed to a 24-inch diameter and caliper and gamma radiation
logs were conducted to verify the reamed hole characteristics. The final 16-inch steel casing
was then installed to 1,250 ft bls and cemented to land surface. Following a 24-hour waiting
period after the last cement stage, an 11-inch borehole was continued to 1,750 ft bls.
Geophysical logs consisting of caliper, gamma radiation, spontaneous potential, dual
induction, borehole compensated sonic, temperature, fluid conductivity, and flowmeter logs
were then conducted on the open hole interval. The borehole was then reamed to 14.25-inch
diameter to a depth of 1,700 ft bls. The borehole was then cleaned out with an 11-inch bit from
1,700 to 1,750 feet bls and 6-inch FRP tubing with an external casing plug was installed to
1,700 ft bls. The annular zone was cemented from 1,700 ft to 1,350 ft bls using a tremmie
method. The FRP tubing has an outside diameter of 6.45 inches with a wall thickness of

0.51 inches; however, the tubing joints have an outside diameter of 8 inches. For the
remainder of this report the FRP tubing for the Dual Zone Monitor Well will be designated as
6 inches. The individual monitoring zones for the Dual Zone Monitor Well are SZMW-1
(1,250 ft to 1,350 ft) and DZMW-1 (1,700 ft to 1,750 ft).

Table 2-2 summarizes the casing depths and the types and quantities of cement used for
construction of the Dual Zone Monitor Well. Figure 2-3 (presented previously) also includes
the Dual Zone Monitor Well completion details.

After the cement had cured, a one-hour pressure test was conducted on the Dual Zone
Monitor Well using an inflatable packer assembly on the inside of the 6-inch diameter FRP
casing of DZMW-1. The packer was installed at 1,685 ft bls and the FRP was pressurized to
70 psi. Over the 1-hour test, a pressure increase of 0.5 psi {or 0.1 percent increase) was
observed during the pressure test which demonstrated that the well was adequately
constructed. Following the pressure test, the deep zone was geophysically logged. The final
well characteristics were verified with caliper, gamma radiation, and video logs.
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TABLE 2-2

Summary of Casing Setting Depths and Cement Quantities; Dual Zone Monitor Well (SZMW-1 and DZMW-1)

City of Fort Myers ~ RO Injection Well and Facilities Completion Report

QOutside Inside Casing Casing Quantity
Casing Diameter Diameter Thickness Depth Cement Typeof of Cement
Casing  Material (in) {in) (in) (ftbls) Date Stage  Cement )
Surface Steel 24.00 23.25 0375 450 3/13/2002 #1  Neat 471
Remarks Pressure grouted from 450 ft bls
#1 6% Bentonite 1,122
Remarks Pressure grouted from 450 ft bls

intermediate Steel 16.00 15.00 0.500 1250  3/23/2002

#1 Neat 286

Remarks Pressure grouted from 1,250 ft bls
#1 4% Bentonite 1,570
Remarks Pressure grouted from 1,250 ft bls
3/23/2002 #2 4% Bentonite 533
Remarks Tremied into annulus from 383 ft
bls

Final FRP 6.45 5.43 0.51 1700 4/3/2002 #1 Neat 5.6
Remarks Tremied into annulus
4/3/2002 #2  Neat 56
Remarks Tremied into annulus
4/3/2002 #3  Neat 84
Remarks Tremied into annulus
4/3/2002 #4  Neat 253
Remarks Tremied into annulus
4/4/2002 #5  Neat 107
Remarks Tremied into annulus

Total Volume Neat: 1,212 ft3
Total Volume 6%: 1,122 ft3
Total Volume 4%: 2,103 ft3

Notes:

in = inches

ft = feet

bls = below land surface

Following pressure testing activities the Dual Zone Monitor Well wellhead construction was
finalized. The wellhead is completed with a 16-inch stainless steel flange 1.2 ft above pad
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level. The SZMW is completed with a 4-inch stainless steel pipe extending 0.5 ft above the
flange. The DZMW is completed with 6-inch stainless stain pipe 1.6 ft above the flange. Both
monitor zones are fitted with a submersible pump with 2-inch stainless steel piping
originating from each zone. Each respective zone is fitted with a 1-inch vacuum/air release
valve, a magnetic flowmeter, a pressure transducer, and a pressure gauge. The wellhead
allows for sampling of the individual monitor zones from a %-inch port and directs water
generated during purging to the injection well via a 2-inch line from each monitor zone.
Appendix E.2 presents the Dual Zone Wellhead record drawings.
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SECTION 3

Geology and Hydrogeology

Groundwater in Lee County’s aquifer systems are developed within a thick carbonate
platform which overlies the Early Jurassic (150 to 195 million years old) basement rocks.
Sediments within the carbonate platform range in age from Eocene to Recent. The sediments
consist primarily of carbonates and Miocene age siliciclastics. The aquifer systems in Lee
County are contained within 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 at the City of Fort Myers ROWTP injection well location becomes
more mineralized with depth. Potable groundwater is found only in limited quantities
within the surficial aquifer and the very upper portions of the Intermediate Aquifer System.
A brief description of the geologic and hydrogeologic units encountered during
construction is provided below.

3.1 Lithologic Descriptions

Sediments encountered during the construction of IW-1 and The Dual Zone Monitor Well
range in age from Eocene to Holocene. A brief discussion of Holocene to Eocene age
sediments and their relationship to the hydrostratigraphy of the site follows. Figure 3-1
provides a stratigraphic and hydrostratigraphic column of the site. The nomenclature
utilized in Figure 3-1 and discussed below is based on SFWMD Technical Publication 84-10.

3.1.1 Undifferentiated Holocene and Pleistocene Series

Quartz sand, shell beds, clay, and limestone of varying thickness make up the surficial
undifferentiated Holocene and Pleistocene sediments at the site. These sediments, which
comprise the Surficial Aquifer System, extend to a depth of approximately 10 ft bls.

3.1.2 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 olive gray and
phosphatic clay with interbedded sandy limestone at the site. The top of the Peace River
Formation was encountered at a depth of approximately 10 ft bls and is approximately 40 ft
thick at the site. The Sandstone Aquifer was present at the site between approximately 50 ft
and 80 ft bls. A confining portion of the Peace River formation underlies the Sandstone Aquifer
and extends from 80 ft bis to approximately 180 ft bls. The lower member of the Hawthorn
Group is the Arcadia Formation, which is a predominantly carbonate formation consisting of
limestone and phosphatic limestone with interbedded phosphatic clay. The Arcadia Formation
consists primarily of interbedded phosphatic limestone, clay, and fine-grained limestone at the
site. The top of the Arcadia Formation was encountered at a depth of 180 ft bls.

TP
W165336/FTMYERS_WELLCOMPLETIONREPORT_JANUARY 2003 FINAL.DOC 31



155336.1W.60 8/02 WOB2002002TPA

Depth Below
Pad Level . . . .
(Feet) . Lithologic Formation  Hydrogeologic
o Geologic Age Description Name Unit
Pleistocene-Holocene | Unconsolidated Shells | Undifferentiated Surficial Aquifer
Peace River
o Formation
=)
200— e
(G} Intermediate
) Interbedded £ | Arcadia Aquifer
200_ Miocene Phosphatic Clay | S | Formation System
and Limestone s
T
600
800— Yellowish Gray, Floridan
Oligocene Fine Grained, f’g;nuéas%wgg Aquifer
Porous Limestone System
1,000
1,200~
N — } SZMW
1,400 {approximate)
Yeliowish Gray Ocala - DS <10.000 mal.
Limestone and .
1,800— Recrystallized DZMW
Mid-Eocene Limestone and Avon Park
Dolomite Formation
2,000
2,200
] Dolomite and
2400 Lower Eocene Very Pale Orange Foolr?gggz)rn
Limestone
2,600
- Infection
Zone
2,800
3,000
3,200
3,300

Approximate Lower Limit of Oldsmar Formation
Miller, 1986 - Hydrogeologic Framework of the Floridan Aquifor System

in Flonga gnd parts of Georgia, A;a"%%r-:‘l;,g?’nd South Carolina.
U.8.G.S. Professional Paper na. p.
FIGURE 3+1

CH2MHILL General Site Hydrogeology




The Arcadia Formation is approximately 380 ft thick and is characterized by a moderate to
high gamma ray signature (30 to 200 API units). Aquifers within the Hawthorn Group are
collectively referred to as the Intermediate Aquifer System.

The Upper Floridan aquifer includes the permeable strata in the lower part of the Arcadia
Formation and the underlying Suwannee Limestone and the upper portion of the Ocala
Limestone. The permeable portion of the Arcadia Formation is referred to locally as the Lower
Hawthorn Aquifer.

3.1.3 Oligocene Series

Suwannee Limestone. The Oligocene aged Suwannee Limestone is characterized by a
yellowish gray, fine grained, porous limestone. The Suwannee Limestone is part of the upper
Floridan Aquifer System, and characteristically exhibits relatively high permeability and
artesian pressure. The top of the Suwannee Limestone was found at 560 ft bls and was
approximately 790 ft thick at the site. The 10,000 mg/L TDS boundary was found near the
contact of the Lower Hawthorn Aquifer and Suwannee Limestone, at approximately 1,500 ft

bls.

3.1.4 Eocene Series

Ocala Limestone. The Upper Eocene Ocala Limestone consists of two units. The upper unit is
generally composed of white to gray foraminiferal and molluscan limestones. The lower unit is
partially dolomitized and often forms an unconformable boundary with the underlying Avon
Park Formation. The lower unit of the Ocala Limestone generally serves as a confining unit
between the Upper Floridan and Lower Floridan aquifers. The Ocala Limestone was
encountered at a depth of 1,350 ft bls and was 396 ft thick at the site.

Avon Park Formation. The Mid-Eocene Avon Park Formation occurs from a depth of
approximately 1,746 ft bls to 2,010 ft bls. The Avon Park is characterized by yellowish-gray
limestone and highly permeable dolomitic sections. 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 Eocene Oldsmar Formation occurs from a depth of approximately
2,010 ft bls and was present through the total depth of the well to 3,040 ft bls. The Oldsmar
Formation is predominately characterized by dolomite and interbedded recrystallized
limestone. The Oldsmar Formation contains highly transmissive, fractured, and cavernous
intervals often referred to as the “Boulder Zone.” The Boulder Zone is utilized for wastewater
injection in South Florida and comprises the injection zone for the City of Fort Myers RO brine
concentrate.
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SECTION 4

Testing During Construction

Testing during the construction of the injection well system included lithology sampling,
reverse-air drilling water sampling, specific capacity testing, geophysical logging, coring,
packer testing, and injection testing. Results of the testing were used to determine the
lithologic and hydraulic characteristics of the geologic strata intercepted by the borehole,
determine the location of the base of the USDW, determine confining strata, and select an
adequate injection zone for brine disposal. This section presents the results of testing during
construction of the City of Fort Myers ROWTP injection system.

4.1 Water Table Monitor Well Water Quality

Throughout construction, water samples were collected on a weekly basis from the five
surficial water table aquifer Monitor Wells surrounding the well construction area to
demonstrate that the surficial aquifer was not impacted by construction activities. Location
of these monitor wells can be found in Figure 1-2 IW-1 Site and Facilities Layout. Water
samples were field-analyzed for chlorides and conductivity. The water level at each well
was recorded weekly during construction activities. Table 4-1 presents chloride
concentrations, conductivity and water level measurements for all five water table wells
during construction of the injection and Monitor Wells.

Water quality and water levels at each monitor well varied throughout the construction
period. Conductivity and Chloride concentration of the Water Table Monitor Wells ranged
from 780 uS/cm to 1090 pS/cm and 80 mg/L to 140 mg/L respectively. Background Water
level of the wells pre-construction averaged 4.65 feet below top of casing (toc). Water level
changes in the monitor wells fluctuated from 4.4 feet below toc to 6.23 feet below toc and
averaged approximately 4.7 feet below toc. No adverse impacts to the surficial aquifer
system were observed during the well construction activities at the site.

4.2 Lithology Sampling

Formation samples from IW-1 and the Dual Zone Monitor Well were collected every 10 ft
from land surface to the total depth of each well and were characterized for lithology type,
color, consolidation, porosity, and fossil occurrence. Table 4-2 provides a generalized
summary of the geologic formations encountered during construction of the wells. Detailed
lithology descriptions for the wells are presented in Appendix F.
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Table 41

Surficial Aquifer Monitoring Well Water Quality Summary
City of Fort Mvers — IW-1 and Facilities Engineering Report
Date

“Measured from new datum - top of casing

TPA
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Well #1 Well #2 Well #3 Well #3 Well #5
Chlcride Conductivity | Water Level Conductivity | Water Level Chloride Conductivity Water Level Chloride | Conductivity | ‘Water Level Chioride | Conductivity | Water Level
(mg/L) (uSiem) (festbls) JChloride (mg)|  (wSfcm) (foot bls) (mg/L) {uS/om) (feet bls) (mg/L} {uS/em)y (feet bis) (mg/L) (xStcm) (feet bls)
10/30/20011 115 810 2,10 115 882 2.00 85 829 2.30 92 973 2.25 82 854 2.15
11/06/2001] 135 877 1.95 125 963 1.80 90 898 2.10 99 1060 2.15 88 990 2.05
11/15/2001] 135 800 4.50"* 124 860 4.80"" 105 1000 4.60™ 108 1080 4.6 110 1060 3.85"
11/20/2001] 140 830 4.5() 119 780 4.80 99 960 4.50 102 1050 4.60 111 1060 3.70
11/27/2001] 118 820 4.67 98 790 4.78 92 940 4.62 94 980 4,75 95 960 3.87
12/04/2001] 120 820 4.70 97 780 4.85 100 1000 5.70 97 290 4.75 95 970 4.00
1212/2001] 120 820 4.62 115 830 4.78 28 970 5.63 95 970 4.85 98 980 3.88
12/18/2001] 115 810 4.65 124 860 4.76 92 940 5.67 94 950 4.77 94 850 3.90
12/28/2001] 122 830 4.47 125 840 4.58 93 950 5.55 91 810 4.69 88 930 3.82
01/03/2002] 126 960 4.52 128 940 4.08 97 290 4.98 98 10060 4.07 99 1020 3.99
01/08/2002] 105 820 417 100 800 4.27 85 840 5.14 89 850 4.27 89 940 3.43
01/16/2002f) 122 990 3.39 115 950 3.46 100 970 4.31 104 1060 3.35 110 1060 2.65
01/22/2002] 125 1000 3.87 122 880 3.88 103 960 4,73 107 1050 3.82 115 1040 3.02
01/30/2002] 115 810 4.10 115 830 417 95 880 5.02 95 910 4.16 93 900 3.40
02/06/2002] 122 830 4.20 115 850 4.30 98 920 5.15 96 915 4.30 96 940 3.54
02/14/2002] 120 830 4.20 114 840 4.20 100 930 5,20 99 925 4.20 96 940 3.40
02/22/2002] 120 835 4.75 114 850 4.34 100 910 5.45 93 900 4.49 92 940 3.63
02/28/2002] 126 850 5.05 125 1000 4,76 105 1000 5,62 98 1010 4.86 101 1020 3.98
03/06/2002] 130 890 5.20 128 1030 4.95 103 1010 5.75 103 1020 4.95 103 1025 4.10
03/14/2002] 121 840 5,35 124 1010 5.10 99 990 5.90 100 1000 5.10 99 1010 4.20
03/19/2002 123 850 5.45 120 1000 5.15 98 1000 5.95 102 1010 5.20 98 1020 4.35
03/26/20021 118 825 5.65 113 920 5.40 96 940 6.03 96 915 5.45 98 980 4,70
04/03/2002y 117 820 5.72 115 920 4.46 92 880 6.10 90 920 5.52 100 1000 4.80
04/11/2002y 119 828 5.81 119 935 5.58 96 940 6.18 92 930 5.60 96 3950 4.88
04/16/2002] 115 810 6.01 115 830 5.92 91 860 6.23 90 905 5.76 92 925 4.98




TABLE 4-2
Geologic Formations Encountered
City of Fort Myers ~ IW-1 and Facilities Completion Report

Depth interval

(ft bis) Description Formation Geologic Age
0-10 Limestone, Shell Fragments Undifferentiated Holocene to Pleistocene
10-180 Clay, Phosphatic Clay Peace River Mioccene

{Hawthorn Group)

180 — 560 Limestone, Phosphatic Limestone, Arcadia Miocene

and Interbedded Clay (Hawthorn Group)
560 - 1,350 Limestone, some Clay, Phosphate Suwannee Oligocene
1,350 - 1,746 Limestone, Dolomite Ocala Upper Eccene
1,746 - 2,010 Yellowish Gray Limestone, Dolomite Avon Park Mid-Eocene
2,010 — 3,040 Dofomite, Recrystallized Limestone Oldsmar Eocene
Note:

ft bls = fest below land surface

4.3 Pilot Hole Water Quality

Water samples were collected at approximately 30-foot intervals during reverse-air drilling
of IW-1 and the Dual Zone Monitor Well to provide a generalized profile of water quality
changes with respect to depth. The samples were analyzed for TDS, chlorides, and
conductivity. Closed circulation reverse-air drilling techniques were used during pilot hole
drilling below a depth of approximately 450 ft bls in the wells. Closed circulation reverse-air
drilling was used to contain the fluids generated from the well.

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

Analytical results from the water quality testing of IW-1 and the Dual Zone Monitor Well
showed an increase in concentration with depth for most parameters. Pilot hole water
quality data for IW-1is presented in Table 4-3. The reverse-air water quality laboratory
analytical reports are provided in Appendix G.
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TABLE 4-3
City of Fort Myers Deep Injection Well IW-1 Pilot Hole Water Quality
City of Fort Myers — IW-1 and Facilities Completion Report

Pilot Hole Depth Chloride TDS Conductivity
(ft bis) (mg/L) (mg/L) (ymhos/cm)
490 145 592 1,410
520 145 516 1,100
550 160 440 1,020
580 180 568 1,120
610 215 560 1,070
640 205 632 1,150
670 205 564 1,200
700 240 648 1,150
730 255 668 1,260
780 2556 680 1,200
810 265 672 1,250
840 305 760 1,380
870 315 828 1,360
910 370 996 1,370
940 380 940 1,520
970 385 932 1,560
1,010 405 936 : 1,650
1,040 430 1,100 1,670
1,100 440 1,110 1,770
1,130 455 1,100 i,710
1,160 490 1,170 1,600
1,190 470 1100 1,730
1,220 480 1,160 1,690
1,250 510 1,180 1,780
1,280 510 1,240 1,780
1,310 550 1,320 1,860
1,340 B850 1,310 1,860
1,370 550 1,390 1,780
1,400 540 1,340 1,850
1,430 530 1,280 1,710
1,460 540 1,310 1,820
1,490 570 1,360 1,860
1,520 620 1,480 2,150
1,550 660 1,520 2,200
1,580 G680 1,470 1,970
1,610 700 1,520 2,250
1,630 770 1,910 2,320
1,660 640 1,520 2,080
1,690 660 1,650 2,220
1,710 680 1,740 2,330
1,730 680 1,590 2,180
1,760 580 1,420 2,020
1,790 620 1,460 2,010
1,830 410 2,180 4,090
1,860 660 2,740 4,380
1,890 780 2,930 4,760
1,910 3,300 8,040 12,400
1,940 2,750 6,400 ' 9,700
1,970 2,450 5,620 9,040
1,980 8,000 15,000 17,800
2,000 2,550 5,220 8,960
2,030 7,250 15,800 25,000
Notes:

ft bls = feet below land surface
mg/L = milligrams per liter
pmhos/cm = micromhos per centimeter
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4.4 Air-Lift Specific Capacity Tests

Air-lift specific capacity tests were conducted at approximately 90-foot intervals from 630 to
3,040 ft bls in TW-1 to provide information on the specific capacity of the open hole interval
of the well. In the Dual Zone Monitor Well, specific capacity tests were conducted in 90-foot
intervals from 585 ft to 1,750 ft bls. Each test was conducted for a duration of approximately
15 minutes, during which time water level and approximate flow rate measurements were
taken to provide data for specific capacity calculations. Tables 4-4 and 4-5 summarize of the
air-lift specific capacity data for IW-1 and the Dual Zone Monitor Well, respectively. Figures
4-1 through 4-2 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 of
the test interval. This data allows an evaluation of the productivity of the borehole which is
unbiased by the amount of open borehole during testing.

TABLE 4-4
IW-1 Air-Lift Specific Capacity Tests
City of Fort Myers — IW-1 and Facilities Completion Report

Specific Pumping

Test Interval Pumping Rate Drawdown Capacity Duration

Test Date (ft bis) {(gpm} (ft) (gpmi/ft) {minutes)
11/13/01 450-630 550 12.30 45.0 5.0
11/14/01 450-720 500 11.36 44.0 10.0
11/14/01 450-810 410 21.25 19.3 14.0
11/14/01 450-900 450 26.50 17.0 15.5
11/14/01 450-990 435 23.50 18.5 14.5
11/14/01 450-1080 411 20.00 20.5 17.0
11/14/01 450-1170 160 49.80 3.5 18.0
11/15/01 450-1288 533 8.00 66.7 21.0
11/16/01 450-1470 583 2.00 292.0 2.0
11/19/01 450-1530 350 0.85 400.0 10.0
11/18/01 450-1620 443 6.30 71.0 15.0
11/19/01 450-1710 565 5.00 113.0 26.0
12/26/01 1650-1890 560 1.50 373.0 20.0
12/28/01 1650-1980 500 4.00 125.0 20.0
1/02/02 1650-2070 141 41.00 34 17.8
1/04/02 1650-2160 425 81.00 53 11.8
1/04/02 1650-2250 408 8.10 50.4 15.0
1/05/02 1650-2340 414 0.00 4,000.0 16.0
1/07/02 1650-2430 400 3.70 100.0 15.0
1/08/02 1650-2520 428 2.00 214.0 15.0
1/08/02 1650-2610 408 15.00 27.2 15.0
1/09/02 1650-2700 400 14.50 275 15.0
1/09/02 1650-2790 437 0.20 2,000.0 14.0
1/10/02 1650-2880 433 0.20 2,000.0 15.0
1/11/02 1650-2970 433 0.90 481.0 15.0
1/11/02 1650-3040 382 0.20 1,810.0 16.0

Notes:

ft bls = fest below land surface

gpm = gallons per minute

gpm/ft = galions per minute per foot of drawdown
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TABLE 4-5
Dual Zone Monitor Well Air-Lift Specific Capacily Tests
City of Fort Myers — IW-1 and Facilities Completion Report

Specific Pumping

Test interval Pumping Rate Drawdown Capacity Duration

Test Date {ft bls) (gpm) (ft) (gpm/ft) {minutes)
3M15/02 450-585 448 40.9 11.0 16.5
3/15/02 450-675 439 26.1 16.8 15.3
3/15/02 450-765 485 15.3 32.0 16.5
3/15/02 450-855 440 19.3 23.0 14.5
3/15/02 450-945 414 20.2 20.5 145
3/15/02 450-1,035 448 20.0 22.0 14.5
3M15/02 450-1,125 413 229 18.0 115
3/18/02 450-1,215 457 18.2 25.1 17.5
3/25/02 1,250-1,350 100 <200 >0.36 20.0
3/25/02 1,250-1,440 151 108.0 1.4 14.0
3/26/02 1,250-1,530 151 197.5 0.77 21.0
3/26/02 1,250-1,620 179 188.5 0.94 21.0
3/26/02 1,250-1,710 178.5 182.0 ] 0.98 21.0
3/26/02 1,250-1,750 273 205.0 1.33 16.0

Notes:

ft bls = feet helow land surface

gpm = gallons per minute

gpm/it = gallons per minute per foot of drawdown

In IW-1, an increase in specific capacity occurred between the intervals of 2,250 to 2,520 ft
bls, and 2,700 to 3,040 ft bls, as shown in Table 4-4 and Figure 4-1, suggesting that these
intervals are highly productive zones.

In the Dual Zone Monitor Well, an increase in specific capacity occurred at a depth of 765 ft
bls and changed little between 765 and 1,250 ft bls, as shown in Table 4-5 and Figure 4-2,
suggesting that a productive interval was encountered between 675 ft and 765 ft bls.
Following the installation of 16-inch casing to 1,250 ft bls, the specific capacity of the well
remained very low between 1,250 and 1,750 ft bls (0.35 to 1.4 gpm/ft).

4.5 Formation Coring

Core samples were collected at selected intervals while drilling the injection well pilot hole
to correlate with drill cuttings and geophysical logs, and to more thoroughly determine the
hydrogeological properties of the formation. The core samples are typically collected in
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geological zones of suspected low permeability. Samples were obtained by a 4-inch
diameter, 10-foot long core barrel. A total of nine cores were attempted between 1,390 and
2,350 ft bls. A generalized description of each core is presented in Table 4-6.

TABLE 4-6

IW-1 Generalized Core Descriptions
City of Fort Myers — IW-1 and Facilities Completion Report

Cored Interval
{ft bls)

Generalized Geology Description

1,393 ft — 1,403 ft

Limestone, white (N9}, very fine grained, well consolidated, low porosity, echinoids, at
1,400 ft Limestone is crystallized and very dense.

1,510 ft— 1,520 ft

lLimestone, yellowish gray (5Y 8/1), very fine grained, sandy , well consolidated, low
porosity, top 6” chalky, white (N9), low density

1,620 ft — 1,630 ft

Limestone, yellowish gray (5Y 8/1), very fine grained, sandy, well consolidated, low
porosity

1,725 ft— 1,735 1t

Limestone, yellowish gray (5Y 8/1), very fine grained, wel! consolidated, fow porosity

1,750 ft - 1,760 ft

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

1,889 ft — 1,899 ft

Delomite, dark yellowish brown, (10Y 4/2}, very well consolidated, low porosity,
microcrystalline

2,010 ft — 2,020 it

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

2075#-2,085 1t

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,

" microcrystalline

2,340 ft — 2,350 fi

Delomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

Note:

ft bls = fest below land surface

The cores were first examined and described on site. Selected intervals were chosen and
analyzed for a detailed geotechnical and hydrogeological analysis by the testing laboratory,
Ardaman & Associates, Inc. of Orlando, Florida. Cores were analyzed based on lithology
(dolomitic regions indicating high degree of confinement) and sample size. Samples to be
analyzed were required to be 9 inches in length by Ardaman & Associates. Of the cores
intervals that transversed the dolomitic confining regions of interest, one coring interval
(2,010 ft bis to 2,020 ft bls) did not contain sections of adequate length and thus were not
analyzed by the laboratory. Two representative core samples from each of the intervals of
1,750 ft to 1,760 ft, 1,889 ft to 1,899 ft bls, 2,075 ft to 2,085 ft bls and 2,340 ft to 2,350 ft bls
were analyzed to determine the specific gravity, total and effective porosity, and vertical
and horizontal permeability.

Results of the laboratory hydraulic conductivity and porosity analyses conducted by _
Ardaman are summarized in Table 4-7. The analysis reports are provided in Appendix H. In
general, the cores demonstrated varying degrees of confining characteristics. The laboratory
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analysis reports indicated that the cores varied in vertical hydraulic conductivity from 1.1 x
10+ cm/sec to 5.6 x 10-1? cm/sec. All of the core samples sent to the laboratory exhibited low
permeability. Appendix H contains a 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.

TABLE 4-7
Generalized Core Laboratory Analyses
City of Fort Myers — IW-1 and Facilities Completion Report

Hydraulic
Core Depth Test Specimen Specific Total Effective Conductivity
{ft) Orientation Gravity Porosity (%) Porosity (%) (cm/sec)
1,760 Vertical 6 0.18 0.18 4.7x10-5 199
2.
Horizontal 0.18 2.4x10-5 | 0LHr3
1,897 Vertical 571 0.29 0.29 55x10-7 015l
Horizontal ' 0.28 7.4x10-7 45710
2,085 Verical 0.04 0.02 5.6x10-10 1 5% w°°
2.83
Horizontal 0.03 4.0x10-9 1.13X0°Y
2,343 Vertical 0.15 0.03 1.1x10-4 A0
2.86 1
Horizontal 0.13 2.3x10-6 009
Notes:
ft = feet

cm/sec = centimeters per second

4.6 Packer Tests

Once the IW-1 pilot hole was completed, seven straddle packer tests and two single packer
tests were conducted in the interval between 1,500 and 2,350 ft bls to determine water
quality and hydraulic characteristics of the previously mentioned cored formation intervals.
A straddle packer test consists of two inflatable packers with the tested zone of the
formation between the packers. A single packer test, typically known as an off-bottom
packer test, consists of a single inflatable packer in the borehole with the tested zone of the
formation below the packer to the bottom of the borehole. Each packer test consisted of
pumping the tested interval at a predetermined rate and recording water level changes
(drawdown) over time. Preliminary pumping tests were conducted to determine the
optimal pumping rate for each interval. Since these zones were selected due to a low
permeability characteristic, the pumping rates are relatively low. The testing periods were
long enough to observe the drawdowns become near steady state (small water level
changes) or, at a minimum, long enough to evacuate three well volumes. This was done to
make sure the selected formation interval is influenced and a representative water sample
was collected.

Drawdown data from each packer test was used to determine the specific capacity,
transmissivity, and storativity of the test interval. Water level recovery measurements were
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taken immediately following the pumping period to provide data for transmissivity. Water
levels during the packer tests and recovery periods were measured using a submersible
pressure transducer and were recorded by an In-Situ Hermit 3000 series data logger. An
absolute pressure transducer/data logger referred to as a “memory gauge” was also placed
under the bottom packer to monitor pressures which might indicate that the packers were
not sealing properly against the formation and water is leaking past them, indicated by a
pressure change below the packers. Manual water levels were also collected in the annular
space between the well casing and the pump drop pipe to determine if the upper packers
were leaking, indicated by a water level change in the annular space above the packers.
Table 4-8 summarizes packer test flow rates, drawdown, calculated specific capacity,
transmissivity, and storativity. Packer test water level data for the test interval and annular
zone is presented in Appendix I. These figures also present the memory gauge data
recorded at the packer seating depth during each test.

Water quality data was also collected from the packer tests conducted between 1,500 ft and
2,350 ft bls. Water samples were collected throughout the pumping portion of the packer
tests and field analyzed for conductivity and chloride concentration to demonstrate that
water quality had stabilized before collecting a final water sample for laboratory analysis.
Final water samples were then collected at the end of each pumping period to evaluate
water quality within the test interval to help identify the base of the USDW. Water quality
data from the straddle packer tests demonstrated that the base of the USDW is located
within the interval from 1,535 ft to 1,584 ft bls. Below this interval, water quality degrades
quickly to TDS concentrations of approximately 30,000 mg/L. The water quality data
obtained from the packer test closely correlate to the geophysical log interpretations.

Table 4-9 summarizes packer testing water quality data for samples collected between 1,500
ft and 1,897 ft bls. The packer test water quality laboratory analytical reports are provided in
Appendix G.
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TABLE 4-8
Summary of Packer Test Results

City of Fort Myers - I and Faiities Engineering Report

Packer Test Test Duration Discharge Drawdown  Specific Capacity Trasmissivity Trasmissivity Storativity Analysis
Interval (hours) (gpm) (feet) (gpmyfft) (gpdfit) (f2/d) Method
1500 to 1535 feat 0.88 6 33 0.18 224 30 0.042 G
180 24 R
1535 to 1584 feet 5.3 13 124 0.1 165 2 0.012 Cd
150 20 R
1584 to 1620 feet 8.1 1 159 0.006 7 1 0.028 Gl
1.5 02 R
1755 to 1897 feet 2 75 73 1 277 37 0.026 J
337 45 R
1756 to 1898 fect 06 75 69 1.1 34 45 002 cJ
262 3B R
1760 to 1790 feet NA 025 170 0.001 NA NA NA aJ
0.12 0.016 R
1908 to 1932 feet 4.7 i2 155 0.008 NA NA NA cJ
18 0.24 A
2265 to 3,040 feet 0.8 240 >1 <240

Coopes~Jacob Method (straight line method)

3]
R Theis Recovery Method
ND

Value canot be determined from data

TPA/
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apm gallons per minute
fi2/d square feet per day
gpdft  gallons per day per foot
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NA No pumping data recorded
gomvit  gallons per minute per foot
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TABLE 4-9
IW-1 Packer Test Water Quality
City of Fort Myers — IW-1 and Facilities Completion Report

Packer Test Interval Chlioride TS Conductivity
(ft bts) {mg/L) (mg/L) (zrmhos/cm)
1,500 t0 1,535 4,050 8,480 10,100
1,535 to 1,584 6,500 14,000 15,700
1,584 to 1,620 No Sample Collected*
1,765 to 1,897 17,700 29,300 41,200
Notes:

ft bls = feet below land surface

mg/l. = milligrams per liter

#mhos/em = micromhos per centimeter

*Packer intervals produced only ~1 gpm. Flow was too low to collect representative sample.

4.7 Geophysical Logging

Geophysical logs were performed in the pilot hole intervals of IW-1 and the Dual Zone
Monitor Well to correlate data obtained by different mechanisms and to provide additional
geologic water quality information from the boreholes. The geophysical logs were compared
to the formation lithology samples taken during drilling to identify formation boundaries,
as well as to obtain specific geologic and hydrogeologic data pertaining to the geologic
formations. This geophysical data was then utilized in the evaluation of cores and packer
testing intervals, identification of specific water-producing geologic zones, and in
determining the optimum casing setting depths for each well. Reamed borehole caliper logs
were also performed prior to casing installation to confirm borehole size and appropriate
casing setting depths. The geophysical logs are provided in Appendix J.

4.7.1 Injection Well (IW-1)

During construction of IW-1, geophysical logging below 450 ft bls took place in two stages.
The interval from 450 ft to 1,800 ft bls underwent geophysical logging on November 27,
2001. The interval of 1,800 ft to 3,040 ft bls underwent geophysical logging on January 14,
2002. The geophysical logging events included static caliper, gamma ray, spontaneous
potential, dual induction, borehole compensated sonic, flowmeter, fluid conductivity,
temperature logs, and video. Flowmeter, fluid conductivity, and temperature logs were also
conducted under flowing conditions. Table 4-10 summarizes geophysical logging conducted
during the construction of the injection well. Video log summaries are provided as
Appendix K.1-5. Four video survey tapes for the injection well are provided in Appendix L.
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TABLE 4-10
IW-1 Geophysical Logging Activities

City of Fort Myers IW-1 Facilities Completion Report

Logging
Event Date Well Progress and Casing Depth Type of Log' Purpose
1 November 6, 2001  12.25-inch pilot hole to 450 ft bls C, GR, DI, sP Determine shallow
casing setting depth
2 November 9, 2001  42-inch reamed hole to 450 ft bis C,GR Confirm reamed hole
characteristics
3 November 27-28, 12.25-inch pilot hole to 1,800 ft bls C, GR, SSP, SDM, Determine
2001 SFT, SFC, 8FM,  intermediate casing
BCS, DFT, DFM,  setting depth
DFR, Video
4 December 19, 2001  34.5-inch reamed hole to 1,655 ft bis; C,GR Confirm reamed hole
Intermediate casing to 1,650 ft bls characteristics
5 January 14-15, and  12.25-inch borehole to 3,040 ft bis C, GR, 8SP, SDI, Determine final casing
January 18, 2002 SFT, SFC, SFM,  setting depth
BCS, DFT, DFM,
DFR, Video
6 February 11, 2002  28-inch reamed hole to 2,305 ft bls; C,GR Confirm reamed hole
12.25-inch borehole to 3,040 ft bls characteristics
7 February 12,2002  28-inch reamed hole to 2,305 t bls; C, GR, Videc Confirm reamed hole
12.25-inch borehole to 3,040 f bls characteristics with
smaller caliper arms
8 February 15, 2002  Final casing to 2,305 ft bls; SFT Legs were run
12.25-inch borehole to 3,040 ft bis following each cement
stage to determine lift
and water temperature
9 February 19,2002  Final casing to 2,305 ft bls; CBL Determine cement
12.25-inch borehele to 3,040 ft bls bond quality
10 March 4, 2002 Final FRP tubing to 2,305 ft bis; C, Video Examine final well
. 12.25-inch borehole to 3,040 ft bis characteristics and
April 12, 2002 casing quality
11 April 15, 2002 Final FRP tubing to 2,305 ft bls; RTS, HRT Examine final well
12.25-inch borehele to 3,040 ft bls mechanical integrity
Notes:
'"The following are abbreviations for geophysical logs:
C= Caliper, FM= Flow Metor

GR= Gamma Radiation
Dl= BDual Induction

SP= Spontaneous Potential
FC= Fluid Conductivity
FT= Fluid Temperature
CBL= Cement Bond Log

TPA/

BCS= Borehole Compensated Sonic
Prefix D = Dynamic Logging

Prefix S = Static Logging

RTS = Radioactive Tracer Survey
HRT = High Resolution Temperature
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In general, the geophysical logs correlate well to each other and to the drill cuttings,
formation cores, and packer test data. Evaluation of the geophysical logs suggests that the
interval below the intermediate casing (at 1,650 ft) to the total depth of the injection well of
3,040 ft bls can be divided into seven zones. Table 4-11 presents a hydrogeological
interpretation of these seven zones.

TABLE 4-11
Hydrogeological Interpretation of Lithology Encountered
City of Fort Myers — IW-1 and Facilities Completion Report

Interval (ft bis) Comments

1,535 ft to 2,010 it Confining, does not contain any major fluid producing zones. Geophysical logs and data
collected from extensive packer testing and coring establish this interval as the first
prominent confining unit below the base of the USDW. As presented in the intermediate
casing depth request letter dated December 12, 2001, the dual induction geophysical
survey interpretation curve provided by Youngquist Brothers, Inc. shows that 10,000 mg/L
TDS water is encountered at 1,510 ft bls, and at 1,550 ft bls. The TDS concentration is
approximately 20,000 mg/L. Therefore, the base of the USDW is estimated to be
approximately 1,510 ft bls. The dual induction interpretation curve indicates water within
the intermediate casing depth of 1,650 ft to 2,010 ft bls interval is below the USDW.

2,010ftto 2,100 ft Transmissive zone, heavily fractured dolomitic zone with substantial flow at 2,100 ft that
dominates the fiow log. The fluid conductivity log confirms that the water quality within this
region is below the USDW.

2,100 ftto 2,310 ft Second confining zone below the base of the USDW. Final casing is set at the base of this
unit which is comprised of well consolidated dolomite. No evidence of significant flow from
this interval.

2,310 ftto 2,440 ft Slightly transmissive, dolomitic zone with small void and fractured flow. Fiow log indicates
no flow due to the dominating flow zone at 2,100 ft; however, reverse-air specific capacity
testing suggests that production increases through this interval. The fluid conductivity log
confirms that water generated from this region continues to be below the USDW.

2440 ftto 2,610 1t Confining, with no evidence of significant flow. Well-consolidated limestone unit with
interspersed layers of lignite in the upper portion of this interval from 2,440ft to 2,480 ft.

2,610 ftto 2,600 f Transmissive zone comprised of hard limestone with a fractured dolomitic interval from
2,610 ft to 2,630 ft. The fluid conductivity log confirms that water quality within this interval
remains below the USDW.

2,690 ft to 3,040 ft Highly transmissive interval with substantial fracturing and cavernous zones. The dynamic
flow log showed minor flow due to the dominating effects of the 2,100-foot flow zone. The
reverse-air specific capacity results show significant water production comparable to the
2,100 ft interval, and the video survey confirmed a highly fractured zone. The fluid
conductivity log confirms that water quality within this interval remains below the USDW.

Interpretation of the geophysical logs indicate that the interval below the base of the USDW
from 1,535 ft to 2,610 ft is predominately confining with two interspersed transmissive
zones. Caliper and flow logs indicate fractured zones with flow from 2,010 to 2,100 feet bls
and 2,310 to 2,440 feet bls. A confining zone is present from 2,440 to 2,610 feet bls before a
highly transmissive region is encountered that extends to the total depth of the well.
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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 Mid-Eocene Age deposits (as
presented in Table 4-2). The Surficial, Intermediate, and Floridan aquifer systems were
penetrated by all wells.

4.7.2 Dual Zone Monitor Well Geophysical l.ogging

In general, the geophysical logs correlate well to the other logs for the injection well and to
the drill cuttings from land surface to 1,750 ft. Table 4-12 summarizes geophysical logging
conducted during the construction of the Dual Zone Monitor Well. Full scale geophysical
logs for the Dual Zone Monitor Well are provided in Appendix J. A video log summary is

provided in Appendix K. The final video for the Dual Zone Monitor Well is provided in
Appendix L.

TABLE 4-12

Dual Zone Monitor Well Geophysical Logging Activity Summary
City of Fort Myers IW-1 Facilities Completion Report

Logging
Event Date Well Progress and Casing Depth  Type of Log Run' Purpose
1 March 13, 2002 32-inch borehole to 450 ft bls C, GR, DI, 8P Determine shallow
casing setting depth
2 March 20, 2002 11-inch pilot hole to 1,250 ft bls C, GR, SSP, SDI, Confirm properties of
SFT, SFC, SFM, shallow monitoring
BCS, DFT, DFM, Zone
DFR
3 March 22, 2002 22-inch reamed hole to 1,250 ftbls; C,GR Confirm reamed hole
Surface casing to 450 ft bls characteristics
4 March 28, 2002 11-inch borehole to 1,760 f bis C, GR, SSP, SDi, Confirm properties of
SFT, SFC, SFM, deep monitoring zone
BCS, DFT, DFM,
DFR
5 April 1, 2002 14.5-inch reamed hole to 1,699 ft C,GR Confirm reamed hole
bls; 11-inch borehole to 1,750 ft bls characteristics
6 April 8, 2002 11-inch borehole to 1,750 ft bls; C, GR, Video Confirm final deep
6.625-inch FRP to 1,700 ft bls zone characteristics
Notes:

'The following are abbreviations for geophysical logs:

C= Caliper,

GR= Gamma Radiation
Dl= Dual Induction

8P= Spontaneous Potential
FC= Fluid Conductivity
FT= Fluid Temperature
CBL= Cement Bond Log

TPA

FM= Flow Meter

BCS= Borehole Compensated Sonic
Prefix D = Dynamic Logging

Prefix § = Slatic Logging

RTS = Radioactive Tracer Survey
HRT = High Resoclution Temperature
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4.8 Summary of the USDW Location

The reverse-air water quality samples, the packer test water quality samples and the
resistivity and dual induction geophysical logs were used to determine the location of the
base of the USDW, as mentioned previously. Waters with concentrations less than

10,000 mg/L TDS are defined as a USDW by state and federal regulations, and are provided
protection for their potential as a future source of drinking water.

The packer test water quality suggested that the USDW existed between 1,535 ft and 1,584 ft
bls. A combination of the resistivity and dual induction geophysical logs were also utilized
to locate the USDW. Interpretation of the logs identify the USDW at a depth of 1,510 ft bls. A
plot of this combination log is provided in Appendix M.

4.9 Selection of Injection and Monitoring Zones

All of the data collected were used to determine the final casing setting depths of all wells.
As the injection zone was identified, the shallow and deep monitoring zones were also
identified which satisfied FDEP’s UIC construction permit requirements. All of the selected
formation injection and monitoring zones were approved by FDEP prior to cementing any
final casings in place.

4.9.1 Injection Zone of IW-1

During the pilot borehole drilling, two potential injection zones were identified. An increase
in water production, as determined by reverse-air specific capacity testing, occurred
between the intervals of 2,000 ft to 2,150 ft bls, and from 2,800 ft to 3,040 ft bls. These
production zones also correlate with large fractures detected in the caliper logs at 2,010 ft
and 2,100 ft and 2,830 ft and 3,040 ft bls. Once all the data collected were considered, the
advantages of utilizing the lower production interval as the injection zone were recognized
which offers the most confinement and vertical distance between the USDW and the
lowermost injection zone. It was decided to set the casing at a depth of 2,305 ft bls.

4.9.2 Deep Monitoring Interval (DZMW-1)

The FDEP construction permit requires that the deep monitoring zone be completed into the
first permeable zone below the base of the USDW. Since the base of the USDW was
determined to be at approximately 1,510 ft, the first permeable zone was located at
approximately 1,700 ft bls. Well DZMW-1 was completed with an open interval between
1,700 ft to 1,750 ft bls. The water quality of this zone can be seen in the geophysical dual
induction and resistivity combination log presented in Appendix M.

4.9.3 Shallow Monitoring Interval (SZMW-1)

The FDEP construction permit requires that for the shallow monitoring zone be completed
into the lowermost permeable zone above the base of the USDW. Since the USDW was
detected at 1,510 ft, the lowermost permeable zone within the USDW was located at
approximately 1,250 ft bls. Well SZMW-1 was therefore completed with an upper open
interval between 1,250 ft bls to a depth of 1,350 ft bls. The water quality located above and
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below of this zone can be seen in the geophysical dual induction and resistivity combination
log presented in Appendix M.

4.10 Ambient Water Quality Sampling

Background water quality sampling was conducted on all of the new wells after all well
construction activities were completed. Appendix N contains the certified laboratory results
final report for each well.

4.10.1 Injection Well (IW-1) Ambient Water Quality

After construction was completed, IW-1 was sampled for background water quality on
March 26, 2002 after fully developing the well to establish true background conditions. The
water sample was analyzed for all primary and secondary drinking water standards and
FDEP’s minimum criteria. The background sample had a TDS concentration of

37,800 mg/L, demonstrating that the injection zone is located far below the base of the
USDW. Table 4-13 summarizes ambient water quality data for IW-1. Appendix N.1 contains
the certified laboratory results final report.

TABLE 4-13

Ambient Water Quality Data
City of Fort Myers — W-1 and Facilities Completion Report

State Primary Drinking Water Standards: Inorganic

Parameter MCL1 (mg/L) Iw-1 DZMW-1 SZMW-1
Antimony 0.006 <0.0022 <0.020 0.069
Arsenic 0.05 <0.0028 <(0.030 <0.030
Barium 2 <0.0001 <0.003 <0.003
Beryllium 0.004 <0.0008 0.0170 0.0100
Cadmium 0.005 <0.0002 <0.003 0.0040
Chromium 0.1 0.074 <0.010 <0.010Q
Cyanide 0.2 <0.006 <0.005 <0.005
Fluoride 4 <10 <35.0 <7.0
Lead 0.015 0.029 0.011 <0.010
Mercury 0.002 <0.001 <0.001 <0.001
Nickel 0.1 0.049 <0.010 0.021
Nitrate (as N) 10 <0.05 0.02 <0.02
Nitrite {as N} 1 <0.05 <0.02 <0.02
Selenium 0.05 <0.0016 <0.020 <0.020
Sodium 160 9600 6140 1350
Thallium 0.002 <0.0035 <0.020 <0.020

State Primary Drinking Water Standards: Volatile Organics

Parameter MCL1 (ugil) Iw-1 DZMW.-1 SZMW-1
1,1-Dichloroethene 7 <0.02 NA NA
1,1,1-Trichloroethane 200 <.021 <0.0003 <0.0003
1,1,2-Trichlorosthane 5 <0.23 <0.0003 <0.0003
1,2-Dichloroethane 3 <0.10 <0.0002 <0.0002
1,2-Dichloropropane 5 <0.33 <0.0003 <0.0003
1,2,4-Trichlorobenzene 70 <0.22 <0.0005 <0.0005
Benzene 1 <0.05 <0.0005 <0.0005
Carbon Tetrachloride 3 <0.29 <0.0003 <0.0003
Cis-1,2-Dichloroethylene 70 <0.03 <0.0002 <0.0002
Dichloromethane {Methylene Chloride) 5 <0.31 <0.0005 <0.0005
Ethylbenzene 700 <0.47 <0.0005 <0.0005
Monochiorobenzene (Chlorohenzene) 100 <0.23 <0.0005 <0.0005
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TABLE 4-13
Ambient Water Quality Data
City of Fort Myers - IW-1 and Facilities Completion Report

State Primary Drinking Water Standards: Volatile Organics (continued)

Parameter MCL1 (ugfl) w-1 DZMW-1 SZMW-1
o-Dichlorobenzene (1,2-Dichlorcbenzene) 600 <0.05 <0.0005 <0.0005
p-Dichtorcbenzene {1,4-Dichlorobenzene) 75 <0.02 <0.0005 <0.0005
Styrene 100 <0.47 <0.0005 <0.0005
Tetrachloroethylene 3 <0.21 <0.0002 <0.0002
Toluene 1,000 <0.41 <0.0005 0.78
Trans-1,2-Dichloroethylene 100 <(0.12 <0.0005 <0.0005
Trichloroethylene 3 <0.02 <0.0002 <0.0002
Vinyl Chloride 1 <0.29 <(0.0005 <0.0005
Xylenes (Total) 10,000 <0.24 - <0.001 26

State Primary Drinking Water Standards: Pesticides and PCB’s

Parameter MCL1 (»g/L) W-1 DZMW-1 SZMW-1
2,4,5-TP (Silvex) 50 <0.200 <0.00005 <0.00005
24-D 70 <0.100 <0.0005 <0.0005
Aiachlor 2 <0.0625 <0.0003 <0.0003
Atrazine 3 0.635 <0.0001 <0.0001
Benzo(a)pyrene 0.2 <0.0400 <0.00001 <0.00001
Carbofuran 40 <0.900 <0.0005 <0.0005
Chlordane 2 <0.500 <0.00005 <0.00005
Dalapon 200 <1.00 <(0.001 <0.001
Di(2-sthylhexyl)adipate 400 <0.600 <0.001 <0.001
Di(2-ethylhexyl)phthalate (bis{2-
eﬂ(‘ylheél)pr’:{hﬁme) (bis{ 6 3.9 <0.001 <0.001
Dibromochloropropane 0.2 <0.02 <0.000008 <0.00000¢
Dinoseb 7 <0.125 <(.0002 <0.0002
Dioxin 0.00000003 <0.000000023 <6.0 <5.6
Diguat 20 <0.960 <0.001 <Q.001
Endothall 100 <417 <0.020 <0.020
Endrin 2 <0.010 <0.00001 <0.00001
1,2-Dibromoethane (Ethylene Dibromide — 0.02 <0.010 <0.00000& <0.00000¢
EDB)

Parameter MCL1 (ug/L) 1W-1 DZMW-1 SZMW-1
Glyphosate {Roundup) 700 <2.40 <0.010 <0.010
Heptachlor 0.4 <0.0540 <0.00001 <0.00001
Heptachlor Epoxide 0.2 <0.0245 <0.00001 <0.00001
Hexachlorobenzene 1 <0.100 <0.00001 <0.00001
Hexachlorecyclopentadiene 50 <0.100 <0.0001 <0.0001
Lindane (G-BHC) 0.2 <0.0240 <0.00001 <0.00001
Methyoxychlor 40 <0.250 <0.00002 <0.00002
Oxamyl (Vydate) 200 <1.13 <0.0005 <0.0005
Pentachlorophencl 1 <0.0400 <0.00005 <0.00005
Picloram 500 <0.250 <0.0002 <0.0002
Polychlorinated Biphenyl (PCB) 0.5 <0.250 <(0.00005 <0.00005
Simazine 4 <0.176 <0.0001 <0.0001
Toxaphene 3 <0.500 <0.0002 <0.0002

State Primary Drinking Water Standards: Radionuclides _

Parameter - MCL1 (pCi/L) IW-1 DZMW-1 SZMW-1
Radium 226 . 81.6 53.5 2.5
Radium 228 5 pCir2 4.7 34 <1.1
Gross Alpha 15 pCill. 85.9 114 <12.1
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TABLE 4-13
Ambient Water Quality Data
Cily of Fort Myers — IW-1 and Faciliies Completion Report

State Secondary Drinking Water Standards

Parameter MCL1 (mg/L) IW-1 DZMW-1 SZMW-1
Aluminum 0.2 <0.020 0.448 0.716
Chloride 250 19700 10200 2350
Copper i 0.0018 <0.010 0.090
Fluoride 2 <10 <35.0 <7.0
Iron 0.3 0.406 <0.120 0.161
Manganese 0.05 0.0130 <0.010 <0.010
Silver 0.1 <0.001 <0.010 0.038
Sulfate 250 2650 2780 474
Zine 5 0.056 <0.020 <0.020
Color 15 PCU 10 3 3
Odor 3TON 17 35 140
pH 6.5-8.5 7.19 7.10 8.94
Total Dissolved Solids (TDS) 500 37800 36300 4800
Foaming Agents (MBAS) 0.5 <0.05 0.17 <0.05

Microbiological

Parameter MCL1 (CFU) 1W-1 DZMW-1 SZMW-1
Total Coliform <5% positive <1 <1 <1
Fecal Coliform N/A <1 <1

Notes:
1. Maximum Contaminant Level (MCL} per Rules 62-550.310, FAC.
2. The MCL for Radium 226 and Radium 228 combined is 5 pCi/L

3. Concentrations expressed in milligrams/liter {mg/L) or micrograms/liter (#g/l) unless otherwise indicated.

4. Abbreviations:

pCHL: Picacurries/liter TON: Threshold Odor Number
MDL: Minimum Detection Limit PCU: Platinum Cobal Units

MFIL: Million Fibers/Liter > 10 um. CFU: Colony Forming Units/100 mi_
poiL: Micrograms/Liter ND: Non Detect

4.10.2 Dual Zone Monitor Well Ambient Water Quality

Both zones of the Dual Zone Monitor Well (SZMW-1 and DZMW-1) were sampled for
background water quality analyses on May 21, 2002. 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 SZMW-1
monitoring zone had a TDS concentration of 4,800 mg/L, demonstrating that the monitoring
zone is above the base of the USDW. The TDS concentration of the DZMW-1 monitoring

zone sample was 36,300 mg/L, demonstrating that the lower monitoring zone is located

below the base of the USDW. Table 4-13 summarizes water quality data for SZMW-1 and
DZMW-1. Appendix N.2 and M.3 contain the certified laboratory results final reports for

DZMW-1 and SZMW-1, respectively.
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4.11 IW-1 Injection Testing

Once the injection well wellhead was completed, an eight-hour injection test was conducted
on May 23, 2002. The injection test was conducted at an average flow rate of approximately
2,820 gpm of brackish water from the RO wellfield. Flowrate and injection pressure at IW-1
and the water level pressure in both zones of the dual zone monitoring well were monitored
and recorded for the 2-day background period, 8-hour injection test, and a 3.5-day
recovery/background period. Figure 4-3 represents the associated aquifer water pressures
of the injection well and monitoring wells for the period from approximately 2 days prior to
starting the injection test through approximately 3.5 days after completion of the injection
test.

Prior to injection testing the injection well wellhead was not under pressure. The injection
test was initially started; however, flowmeter discrepancies required the test to be
temporarily shut down to confirm that that the flowmeter was operating properly. The
recorded wellhead pressure in IW-1 was approximately 11 psi prior to restarting the
injection test. To acquire the target injection flow rate of approximately 2,820 gpm (4.06
MGD), individual RO production wells were started until a steady flow rate of 2,820 gpm
was achieved. A generally constant flowrate of 2,820 gpm was maintained for
approximately 6 hours, after which the rate was increased to approximately 2,900 gpm for 2
hours to monitor the injection well pressures at the maximum rate in the construction
permit restricted at 2,917 gpm (4.2 MGD).

During the test, the maximum injection pressure was approximately 37.5 psi during the
2,820 gpm flow rate portion of the injection test. During the 2,900 gpm flow rate portion of
the injection test, the maximum injection pressure was approximately 37.7 psi. Wellhead
pressure returned to approximately 17.3 psi very quickly during the recovery period
following completion of the injection period. No noticeable pressure changes were evident
at any of the monitoring zones of DZMW-1 or SZMW-1 during the injection test. Figure 4-3
(presented previously) provides barometric data superimposed on wellhead pressure data
for all wells.
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SECTION 5

Mechanical Integrity Testing

Mechanical Integrity Testing (MIT) was conducted during the construction of the injection
well and the Monitor Wells. Testing of IW-1 was performed to evaluate the mechanical
integrity of the well in accordance with standards set forth in Chapter 62-528, FAC. The MIT
conducted on IW-1 included casing pressure tests, a video survey of the casing and
borehole, temperature and cement bond geophysical logs, and radioactive tracer testing.
The MIT conducted on DZMW-1 included a casing pressure test and a video survey of the
final casing and borehole. Testing results demonstrated that both wells meet the
requirements for internal and external MIT as set forth in Chapter 62-528.300(6), FAC. The
pressure test data is provided in Appendix O.

5.1 MIT Results for the Injection Well (IW-1)

5.1.1 Casing Pressure Tests

A total of three pressure tests were conducted on the injection well final 18-inch diameter
casing string, annular zone, and 12-inch diameter FRP tubing of IW-1. The test results are
discussed below and the pressure data sheets are provided in Appendix O.1.

5.1.1.1 Final 18-inch Diameter Steel Casing Pressure Test

The first pressure test was conducted on February 21, 2002, on the final 18-inch diameter
steel casing prior to installing the FRP tubing. The pressure test began at 113.5 psi and
dropped to 107.9 psi after the 120-minute testing period. Jack Myers/FDEP was onsite to
witness the first 60 minutes of the testing period. After 60 minutes, the pressure dropped to
110 psi, a change of 3.1 percent, below the 5 percent loss over a 60-minute period allowable
by FDEP. The pressure test continued for an additional 60 minutes. At the conclusion of the
120-minute test, the pressure dropped to 107.9 psi. The pressure loss of 5.6 psi resulted in a
change of 4.9 percent over the entire 120-minute testing period.

5.1.1.2 Annular Zone Pressure Test

On February 28, 2002, a pressure test was successfully conducted on the annular zone of
IW-1 following the installation of the YBI packer and FRP tubing. The wellhead pressure
was monitored for a 120-mjnute period with a calibrated 300 psi pressure gauge. Pressure
readings were recorded manually every 1 minute during the 60-minute test. During the test,
the pressure increased from 107 psi to 112 psi. The 5 psi gain (a gain of 4.7 percent) over

120 minutes was within the 5 percent pressure loss limit allowed by FDEP for a 60-minute
pressure test.

5.1.1.3 Installed 12-inch Diameter FRP Injection Tubing Pressure Test

On April 9, 2002, a pressure test was successfully conducted on the installed FRP injection
tubing. The pressure test was conducted with an inflatable packer set at 2,385 ft bls. The
casing was pressurized with water to 110 psi using a high-pressure pump. During the test,
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the pressure increased from 110 psi to 115 psi during the 60-minute test. The 5 psi gain (a
gain of 4.5 percent) was within the 5 percent limit allowed by FDEP for a 60-minute

pressure test.

5.1.2 Video Survey

A color camera video survey was conducted on the completed injection well (IW-1) on April
12, 2002, by Youngquist Brothers, Inc., after completely flushing the well with more than
50,000 gallons of potable water. The video survey was conducted to a depth of 3,040 ft bls.
The video log summary sheets are provided in Appendix K.

The survey showed no inconsistencies, and the FRP tubing appeared to be in good
condition. The base of the 18-inch casing was identified at a depth of 2,312 ft bls. The YBI
packer was encountered at a depth of 2,305 ft bis. The video survey was terminated when
the at the bottom of the completed borehole at a depth of 3,040 ft bls.

5.1.3 Geophysical Logging

Cement bond and high resolution temperature logs were performed on injection well IW-1
by Youngquist Brothers, Inc., on February 19 and April 15, 2002, respectively.

The 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 cementing the upper 373 ft of the 18-inch
diameter casing to allow the tool to be calibrated to uncemented casing (above 373 ft bls)
and cemented casing (below 373 ft bls). The CBL demonstrated an adequate cement bond
exists around the final 18-inch casing from 373 ft bls to the base of the logged interval.
Above 373 ft bls, the cement bond log confirms that the casing was uncemented at the time
of the logging event. The interval from land surface to 373 ft bls was cemented following
completion of the cement bond log. The cement bond log is provided in Appendix J.1.

The temperature log (run from land surface to a total depth of 3,040 ft bls) indicated a
temperature between 74.7°F and 99.3°F from 10 ft to 3,040 ft bls. Results of temperature
logging give no indication of leaks in the 18-inch diameter casing.

5.1.4 Radioactive Tracer Survey

5.1.4.1 Background

On April 15,2002, an external RTS was performed on IW-1 after pumping 30,000 gallons of
potable water into the well. The survey was conducted by Youngquist Brothers, Inc., in the
presence of Mr. Randy Dean (CH2M HILL).

In preparation for RTS logging, a gamma ray log was conducted to establish background
conditions on the entire well. Using the Casing Colar Locator (CCL), the base of the 12-inch
diameter FRP was delineated at 2,299 ft bls. The base of casing was identified by using the
CCL during each logging run throughout the RTS.

One static test and two dynamic tests were performed. The tracer fluid (Iodine 131[I-131]) was
placed in an RTS tool equipped with an ejector, upper, middle, and lower gamma ray
detectors, and a CCL. The upper (top) gamma ray detector (GRT) is located 9.80 ft above the
ejector on the tool. The middle (GRM) and lower (bottom) (GRB) gamma ray detectors are
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located 2.75 ft and 12.3 ft, respectively, below the ejector. Figure 5-1 presents a schematic
diagram of the radicactive tracer tool used during the test.

During the static test, the ejector was located 1 foot below the base of the FRP. For the
dynamic tests, the ejector was positioned 5 ft above the base of the casing at a depth of
2,294 ft bls. For each test, the RTS tool was placed in time drive for 1 minute prior to ejecting
tracer to ensure the detectors were functioning properly. Following the one-minute detector
test, 1 microCurie (mCi) of I3 was cjected under both static and dynamic conditions.
Gamma ray activity was monitored for 60 minutes after release of the tracer during the
static and first dynamic test. Gamma ray activity was monitored for 30 minutes during the
second dynamic test. Following each monitoring period, a log out of position was
performed to 200 ft above the highest point at which elevated gamma counts were detected.
This was followed by a flush of at least one well volume of potable water. The two dynamic
tests were performed at injection rates of 29 gpm and 24 gpm, respectively, of potable water.

The background gamma log that was run from ground level to a total depth of 3,040 ft bls 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 the FRP at 2,299 ft bls.
This log pass is identified at the top of the log sheet as CASING COLLAR TIE-IN. The log
verified the base of the FRP at 2,299 ft bls.

5.1.4.2 Ejection No. 1 (Static Test)

The first static test began by positioning the ejector 1 foot below the base of the 12-inch-
casing at a depth of 2,300 ft bls. After 1 minute 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 1-minute background monitoring and the hour following
ejection of 1 mCi of tracer is displayed in log file STATIC PASS. Increased gamma ray
activity was not evident at any of the three detectors indicating no movement of the I-3 in
the casing.

After the first static test, a log out of position was conducted. The output of the three gamumna
detectors and the CCL during the log out of position is displayed in the log file titled LOG
OQUT OF POSITION. Elevated gamma activity related to staining of the casing is evident on
the log out of position. Slight Residual staining is evident on the middle and bottom
detectors. Gamma ray activity is similar to the background gamma ray log above a depth of
2,100 ft bls.

As shown on log file titled LOG AFTER FLUSH, the log out of position following the casing
flush indicates that little residual stain from the I13' was present on the middle and bottom

detectors.

5.14. 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 18-inch casing. Potable water was pumped into the well at
a rate of 29 gpm (5 ft per minute). The ejector of the tool was positioned 5 ft above the base
of the casing (2,294 ft bls) and 1 mCi of tracer was released following 1 minute of time drive
logging. The gamma ray response from each detector is shown on log file DYNAMIC #1. An
increased gamma ray response was evident at the middle detector approximately .3 minutes
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following the release of the tracer. The tracer was then detected at the lower detector after
approximately 2 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 29 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 some residual tracer staining.
Increased gamma ray activity was not encountered above a depth of 2,150 ft bls 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, the log out of position following the casing
flush indicates that residual stain from the 3! was present on the middle and bottom
detectors.

The results of the first dynamic test indicate no upward migration of radioactive tracer,
therefore, confirming external mechanical integrity.

5.1.4.4 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 24 gpm (4 fpm). The
ejector of the tool was positioned 5 ft above the base of the casing (2,294 ft bls) and 1 mCi of
tracer was released following 1 minute of time drive logging. The gamma ray response from
each detector is shown on log file DYNAMIC #2. An increased gamma ray response was
evident at the middle detector approximately 10 seconds following the release of the tracer.
The tracer was then detected at the lower detector after approximately 2 minutes. Elevated
gamma response was not detected at the upper detector during the second dynamic test
conducted for a duration of 30 minutes.

Following the second dynamic test, the tool was logged out of position while continuing to
inject at 24 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
showed that there was no residual staining. Increased gamma ray activity was not
encountered above a depth of 2,100 ft bls at either of the detectors during the log out of
position. The casing was then flushed with more than 15,000 gallons of water before
lowering the RTS tool to a depth of 2,820 ft bls and ejecting the remaining tracer into the
open borehole. The tool was then raised to 2,800 ft bls and cycled with water to flush out
any remaining I'*31 from the ejector.

Following the water cycling through the ejector port, the well was logged to ground level as
shown on log file titled FINAL BACKGROUND, the log out of position following the casing
flush indicates the residual tracer stain in the casing and on the casing was reduced by the
casing flush. Gamma ray activity at the top and bottom detectors is similar to the
background gamma ray log above the packer depth of 2,305 ft bls.

The results of the second dynamic test and the entire RTS survey indicate no upward
migration of radioactive tracer inside or outside of casing.
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5.2 Deep Zone Monitor Well (DZMW-1)

5.2.1 Casing Pressure Test

On April 5, 2002, a casing pressure test was successfully conducted on the final 6-inch
diameter casing of DZMW-1. The pressure test was conducted with an inflatable packer set
at 1,735 ft bls after cementing to 1,350 ft bls. The wellhead pressure was monitored for a 60~
minute period with a calibrated 100-psi pressure gauge. Pressure readings were recorded
manually every 1 minute during the 60-minute test. During the test, the pressure increased
from 70 psi to 70.5 psi. The 0.5 psi loss was within the FDEP allowable 5 percent limit for a
60-minute pressure test. The test resuits are discussed below and the pressure data sheets
are provided in Appendix O.2

5.2.2 Video Survey

A color camera video survey was conducted on DZMW-1 on April 8, 2002, by Youngquist
Brothers, Inc., after completely flushing the well with potable water. The video survey was
conducted to a depth of 1,750 ft bls. The video log summary sheet is provided in Appendix
K.5.

The survey showed no inconsistencies, and the casing appeared to be in good condition.
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SECTION 6

Summary and Conclusions

A deep injection well system was constructed for the City of Fort Myers to serve their
ROWTP. The injection well system is the disposal mechanism for the RO brine concentrate
disposal and the existing surface water discharge to Billy’s Creek was discontinued.
Construction of the injection well facilities began on November 5, 2001, and was
substantially completed on June 29, 2002. Final completion of the project, including system
startup, occurred on July 11, 2002.

The injection well IW-1 was constructed with a final 18-inch diameter steel casing string set
to a depth of 2,305 feet bls, and a 735-foot open hole interval down, to a total depth of 3,040
feet bls. The well is completed with a 12-inch inside diameter FRP tubing with a stainless
steel packer assembly. The annulus between the final 18-inch steel casing and the 12-inch
FRP is filled with a corrosion inhibitor fluid and is pressurized.

One dual zone monitoring well were constructed as part of the injection well facilities. The
deep zone monitoring well, DZMW-1, was constructed as a 6-inch inside diameter FRP well
with an open borehole interval between 1,700 feet to 1,750 feet bls. The shallow zone
monitoring well, SZMW-1, was constructed as the annulus zone between the 16-inch
diameter steel casing and the 6-inch FRP with an open borehole interval from 1,250 feet to
1,350 feet bls. Construction and testing were conducted in accordance with FDEP
construction permit 165628-001-UC, the applicable sections of Chapter 62-528, FAC, and the
construction contract documents prepared by CH2M HILL.

The construction testing program was approved by the FDEP and the 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
lithology 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 (identified as water with >10,000 mg/L of total
dissolved solids [TDS]) between 1,535 feet and 1,584 feet bls. Interpretation of the
geophysical logs correlates with the data obtained during packer testing and suggests that
the base of the USDW is located at approximately 1,510 feet bls. These data were used to
ensure that the deep zone monitoring well, DZMW-1, was constructed below the base of the
USDW and SZMW-1 was constructed just above the base of the USDW.

The testing program identified the top of the injection zone at 2,610 feet bls. 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 1,535 to 2,610 feet bls. Several minor
production intervals are present within the confining units. Additional confinement is
present above 1,535 feet bls.
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Geophysical logging, pressure testing, a video survey, and an RTS survey were performed
to demonstrate mechanical integrity of the final casing of IW-1. Mechanical integrity of the
of the 6-inch diameter FRP final casing of DZMW-1 was verified through geophysical
logging, pressure testing, and video surveys. All testing confirmed that the final casing of
both wells demonstrated mechanical integrity and met the standards established in
Chapter 62-528, FAC. An 8-hour injection test was conducted with raw water from the RO
wellfield. The well IW-1 was tested at a consistent target flow rate of 2,820 gpm with a
maximum flow rate of 2,900 gpm. The resulting wellhead pressure due to this 2,820 gpm
flow rate was approximately 37.5 psi.

Operational testing permission was granted from FDEP on July 5, 2002, after a site
inspection. The wellhead facilities and modifications to the existing ROWTP program logic
controller were completed by July 11, 2002. The completed injection well system was started
on July 11, 2002, and the Fort Myers ROWTP has not been discharging to Billy’s Creek since
the start of operational testing. At the time of startup, the initial brine flow to the injection
well is approximately 1,700 gpm and the resulting increase in wellhead pressures from
injection activities is approximately 23 psi.

An Operation and Maintenance (O&M) Manual was completed to satisfy the conditions of
the operational permit to be applied for after this operational testing phase. This O&M
Manual is provided as Appendix P. This manual will be updated as needed to remain
current on the operational procedures of this system.
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APPENDIX A

Injection Well Permits




APPENDIX A.1

FDEP IW-1 Construction Permit




I5S356

Department of
Environmental Protection @© Y

South District
Jeb Bush P.O. Box 2549 David B. Struhs
Governor Fort Myers, Florida 33902-2549 Secretary
T
CERTIFIED MAIL NO.: 7000 1670 0005 5300 4363 ooy
RETURN RECEJPT REQUESTED ; :
L
&
In the Matter of an A
Application for Permit by:
Emmette P. Waite, Jr., Public Works Director ~ Lee- W
City of Fort Myers FDEP File No. 165628-001-UC
2200 Second Street City of Fort Myers Water Treatment Plant
Fort Myers, Florida 33902 IW-1 Class I Injection Well

NOTICE OF PERMIT ISSUANCE

Enclosed is Permit Number 165628-001-UC to construct a Class I Injection Well (IW-1) system, issued pursuant
to Section(s) 403,087, Florida Statutes, ‘

Any party to this Order (permit) has the right to seek judicial review of the permit pursuant to Section 120.68,
Florida Statutes, by the filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure, with
the Clerk of the Departiment in the Office of General Counsel, 3900 Commonwealth Boulevard, Mail Station 35,
Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of appeal accompanied by the applicable filing fees
with the appropriate District Court of Appeal. The Notice of Appeal must be filed within 30 days from the date this
Notice is filed with the Clerk of the Department.

Executed in Fort Myers, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION.

Richard W. Cantrell
Director of

District Management

Page I of 2
“More Protection, Less Process”

Frinted on recycled paper.



CERTIFICATE OF SERVICE

The undersigned duly des/a: [Bed deputy cle Jk hereby certifies that this PERMIT and all copies were mailed
before the close of business on » 2001 to the listed persons.

Clerk Stamp
FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to $.120.52(11), Florida Statutes, with the designated Department Clerk, recelpt of wh1ch
is hereby acknowledged.

A )5 o)

erk Date

RWC/ABM/cap
Enclosures
Copies furnished to:
Charles Davault — FDEP Fort Myers

Willtiam D. Beddow, P.E. - CH2M Hill - Tampa /
TAC
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Department of
Environmental Protection

South District _
Jeb Bush P.O. Box 2549 David B. Struhs
Governor Fort Myers, Florida 33902-2549 Secretary
PERMIT
PERMITTEE:
Permit/Certification
City of Fort Myers Number: 165628-001-UC
2200 Second Street Date of Issue: April 5, 2001
Fort Myers, Florida 33902 Expiration Date: April 4, 2006
County: Lee

Latitude: 26°37°36” N

Longitude: 81°49° 40" W

Section/Town/Range: 20/445/25E

Project: City of Fort Myers WTP
IW-1 Class I Injection Well

This permit is issued under the provisions of Chapter 403, Florida Statutes (F.S.), and Florida Administrative Code
(F.A.C.) Rules 62-4, 62-520, 62-528, 62-550, and 62-660. 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
herete or on file with the Department and made a part hereof and specifically described as follows:

Construct a nominal 12 inch diameter tubing and packer Class I injection well (IW-1), with cemented 18" steel
casing to approximately 2,400 feet below land surface {bls) and a total depth of approximately 2,900 feet bls. Injection is
into the Oldsmar Formation for the primary means of disposal of non-hazardous, reverse osmosis concentrate from the
City of Fort Myers Water Treatment Plant (WTP), for a maximum disposal of 4.2 million gallons per day (MGD). The
maximum injection rate shall not exceed 2917 gpm. The IW-1 dual zone monitoring well (DZMW-1) will be completed
from approximately 1175 to 1225 feet bls and from approximately 1700 to 1750 feet bls.

The Application to Construct/Operate/Abandon Class I, III, or V Injection well System, DEP Form 62-528.900(1),
was received February 4, 2000, with supporting documents and additional information last received October 24, 2000.
The Certificate of Demonstration of Financial Responsibility was issued January 10, 2001. Project is located at 2751
Jacksonville Street, Fort Myers, Florida. '

Subject to Specific Conditions 1-13.
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PERMITTEE:

Permit/Cert. No.:  165628-001-UC

City of Fort Myers Date of Issue: April 5, 2001

Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS:

1. GENERAL CRITERIA

Any permit noncompliance constitutes a violation of the Safe Drinking Water Act and is
grounds for enforcement action; for permit termination, revocation and reissuance, or
modification; or for denial of a permit renewal application.

It shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the
conditions of this permit.

The permittee shall take all reasonable steps to minimize or correct any adverse impact on the
environment resulting from noncompliance with this permit.

Proper operation and maintenance includes effective performance, adequate funding, adequate operator
assurance procedures.

This permit may be modifted, revoked and reissued, or terminated for cause. The filing of a
request by the permittee for a permit modification, revocation or reissuance, or termination, or
a notification of planned changes or anticipated noncompliance, does not stay any permit condition.

‘When requested by the Departiment, the permittee shall furnish, within the time specified, any
information needed to determine whether cause exists for modifying, revoking and reissuing,
or terminating this permit, or to determine compliance with this permit.

Signatories and Certification Requirements

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

2. Inaccordance with Rule 62-528.340{4), F.A.C,, all reports shall contain the following certification:

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

The permittee shall notify the Department and obtain approval prior to any physical alterations or
additions to the injection or monitor well, including removal of the well head.

The permittee shall give advance notice to the Department of any planned changes in the
permitted facility or injection activity which may result in noncompliance with permit
requirements,

The permittee shall report any noncompliance which may endanger health or the environment,

including:
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC
City of Fort Myers Date of Issue: April 5, 2001
Expiration Date;  April 4, 2006

SPECTFIC CONDITIONS:

1.  Any monitoring or other information which indicates that any contaminant may cause an
endangerment to an underground source of drinking water; or

2. Any noncompliance with a permit condition or malfunction of the injection system which
may cause fluid migration into or between underground sources of drinking water.

Any information shail be provided orally within 24 hours from the time the permittee
becomes aware of the circumstances. A written submission shall also be provided within 5
days of the time the permittee becomes aware of the circumstances. The written submissicn
shall contain a description of the noncompliance and its cause, the period of noncompliance,
including exact dates and times, and if the noncompliance has not been corrected, the
anticipated time it is expected te continue; and the steps taken or planned to reduce, eliminate,
and prevent reoccurrence of the noncompliance.

k. No underground injection is allowed that causes or allows movement of fluid into an underground source of

drinking water.

1. The permittee shall retain all records of all monitoring information conceming the nature and composition of .
injected fluid until five years after completion of any plugging and abandonment procedures specified under
Rule 62-528.435, F.A.C. The permittee shall deliver the records to the Department office that issued the
permit at the conclusion of the retention period unless the permittee elects to continue retention of the
records.

m. If injection is to continue beyond the expiration date of this permit the permittee shall apply for, and obtain
an operation permit. If necessary to complete the two-year operational testing period, the permittee shall
apply for renewal of the construction permit at least 60 days prior to the expiration date of this permit.

2, 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.

c. Specific drilling pad dimensions and design details shall be provided to and approved by the Department
prior to commencing construction (and shortly after selection of drilling contractor).

d. The four water table monitoring wells surrounding the injection well pad 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. Pursuant to Rule 62-528.455(1)(c)6., F.A.C., a survey indicating the exact location in metes and bounds of
all wells authorized by this permit shall be provided prior to issuance of an operating permit.
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC
City of Fort Myers Date of Issue: April 5, 2001
Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS:

3. S i i irement;

a. The permittee shall contact the Technical Advisory Committee (TAC) chairman so that he may schedule
progress review meetings at appropriate times with the TAC, the U.S. Environmental Protection Agency
(USEPA), and permittee for the purpose of reviewing the results of tests, geophysical logging, surveys, drilling
records and construction problems.

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

¢. 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 radioactive 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) and USEPA review pursuant to F.A.C. Rule
62-528 is required for the following stages of construction: '

(1) Intermediate casing seat selection for injection and monitor wells.
(2) Final casing seat selection for injection and monitor wells.
(3) Prior to operational {long term) testing with effluent.

The permittee shall submit all necessary supporting documentation/data, with interpretation, to the TAC and
USEPA for review.

e. The cementing program, as required in Section 62-528.410(5), Florida Administrative Code, shall be
submitted to the Department, the USEPA, and the Technical Advisory Committee for review. Cementing shall
not commence prior to approval being granted.

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 and the USEPA. Emergency meetings may be arranged
when justified to avoid 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 and monitoring zones shall be established prior to
commencement of any injection testing. Parameters to be measured are the primary and secondary drinking
water standards (except asbestos). These parameters are contained on Pages 5 to 8, Section 02311 in the
January, 2000 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 130 days of welt
abandonment, the permittee shall submit to the Department, the USEPA, and the TAC the proposed plugging
methed, 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 shalt be
kept on the amount of salt used.
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC
City of Fort Myers Date of Issue: April 5, 2001
Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS:

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

4. Quality Assurance/Quality Control Requirements

a. This permit approval is based upon evaluation of the data contained in the application dated February 4,

2000, 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 Control 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 apphcatmn
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 certify the application, specifications;
completion report and other related documents. The Department shall be notified immediately of any change of
engineer.

c. Where required by Chapter 471 (P.E.) or Chapter 492 (P.G.) F.S., applicable portions of pemﬁt 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 them. .

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. Issuance of a Class I Test/Injection well construction and testing permit does not obligate the Department to

authorize operation of the injection well system, unless the wells qualify for an operation permit applied for by
the permittee and issued by the Department.
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC
City of Fort Myers Date of Issue: April 5, 2001
Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS;

5. Reporting Requirements

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

Florida Department of Environmental Protection
South District

P.O. Box 2549

Fort Myers, FL. 33902-2549

Florida Department of Envirommental Protection
Bureau of Water Facilities Regulation

UIC Program, MS 3530

2600 Blair Stone Rd.

Tallahassee, FL. 32399-2400

South Florida Water Management District
P.O. Box 24360
West Palm Beach, FL 33416-4860

United States Environmental Protection Agency, Region IV
UIC Section

61 Forsythe Street, SW

Atlanta, Georgia 30303-8909

United States Geological Survey
9100 NW 36™ Street, Suite 107
Miami, FL 33178

b. Members of the TAC and the USEPA shall reccive a weekly summary of the daily log kept by the contractor.
The weekly reporting peried 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 caleulated 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, including pad monitor
wells

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

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

Permit/Cert. No.:  165628-001-UC

City of Fort Myers Date of Issue: April 5, 2001

Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS:

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

e. An interpretation of all test results must be submitted with all test data and geophysical logs.

f. After completion of construction and testing, a final report shall be submitted to the Department, the TAC,
and the USEPA. The report shall include, but not be limited to, all information and data collected under Rule
62-528.450(2) and Rule 62-528.450(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.

6.  The construction permit includes a period of temporary injection operation for the purposes of long term testing.
Prior to commencement of operational testing:

a. Construction of the injection well shall be complete and the permittee shall submit a notice of completion of '

construction to the Department. '

~ b. Each well shall first be tested for integrity of construction, and shall be followed by a short-term injection test
of such duration to allow for the prediction of the operating pressure. Co
¢. The permittee shall submit the following information to each member of the Technical Advisory Committee:

1) A copy of the borehole television survey(s), :

2) Geophysical logs,

3) Mechanical integrity test data,

4) Data obtained during the short term injection testing conducted pursuant to Rules 62-528.405(3)(a) and
62-528.410(7)(e), and 62-528.450(3)(a)2., F.A.C., above,

5) Confining zone data,

6) Background water quality data for the injection and monitor zones,

7) Wastestream analysis, '

8) As-built well construction specifications,

9) Draft operation and maintenance manual with emergency procedures, and

10) Other data obtained during well construction needed by the Department to evaluate whether the well will
operate in compliance with Department rules.

d. The emergency discharge method shall be fully operational and no emergency discharge shall occur until the
permittee has obtained all necessary permits. '

e. Any corrective action required under Rule 62-528,300(5)(c)2., F.A.C., has been completed.

f.  Written authorization shall be obtained from the Department. Authorization shall be for up to two years or
the expiration date of the construction permit, whichever is less, and is nonrenewable. The authorization shall
specify the conditions under which operational testing is approved. The authorization shall include:

1) Injection pressure limitation,

2) Injection flow rate limitation,

3) Monthly specific injectivity testing,

4) Reporting requirements, and

5) An expiration date for the operational testing period not to exceed two years,

g. Before authorizing operational testing the Department shall conduct an inspection of the facility to determine
if the conditions of the permit have been met. :

7. Operational Testing Requirements

(a). Operational Testing Conditions - Injection Well System

The injection system shall be monitored in accordance with rule 62-528.425(1)(g) and 62-528.430(2), F.A.C.
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PERMITTEE:.

Permit/Cert. No.:
Date of Issue:
Expiration Date;

165628-001-UC
April 5, 2001
April 4, 2006

City of Fort Myers

SPECIFIC CONDITIONS:

The following injection well performance data shall be recorded and reported at the frequency indicated from
the injection well instrumentation in the Monthly Operating Report as indicated below. Samples and
measurements taken for the purpose of monitoring shall be representative of the monitored activity.

The permittee shall use continuous indicating and recording devices to monitor injection flow rate and
injection pressure and annular pressure. 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.

INJECTION WELL IW-I

The proposed specifications for the injection well are as follows:

Casing Depth (bls) Open

Diameter (QD) Cased/Total Hole (bls)

34"Steel 450°

28"Steel 1800°

18" Steel 2400°

12* FRP Tbg 23807 2400-2900°

Reporting
Parameters Frequency
Injection Pressure (p.s.i) Daily/Monthly
Maximum Injection Pressure Daily/Monthly
Minimum Injection Pressure Daily/Monthly
Average Injection Pressure Daily/Monthly
Flow Rate (g.p.m.) Daily/Monthly
Maximum Flow Rate Daily/Monthly
Average Flow Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly
Annular Pressure (p.s.i.) Daily/Monthly
Maximum Annular Pressure Daily/Monthly
Minimum Annular Pressure Daily/Monthly
Average Annular Pressure Daily/Monthly
Annular Fluid added/removed (gallons) Daily/Monthly
Annular Pressure added/removed (p.s.i.) Daily/Monthly
Total Volume WTP Concentrate Injected (gallons) Daily
Monthly

Total Volume WTP Concentrate Injected (gallons)
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PERMITTEE:

Permit/Cert. No.:
City of Fort Myers Date of Issue:
Expiration Date:
SPECIFIC CONDITIONS:

WTPE Concentrate Water Quality

TKN (mg/L) Monthly
pH (std. units) Monthly
Specific Conductivity {pmhos/cm) Monthly
Chloride (mg/L) Monthly
Sulfate {(mg/L) Monthly
Field Temperature {deg. C) Monthly
Total Dissolved Solids (mg/L) - Monthly
Sodium (mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L) Monthly
Magnesium (mg/L} Monthly
Iron {(mg/L) Monthly
Carbonate (mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha Monthly
Radium 226 Monthly
Radium 228 Monthly

(b). Operational Testing Conditions - Monitor Well System

165628-001-UC
April 5, 2001
April 4, 2006

The monitor well system will consist of one Dual Zone Monitor Well as described below:

Well Casing
Number Dia. (OD
DZMW-1 24" Steel

16" Steel
6" FRP

All monitor wells shall be monitored in accordance with rule 62-528.615, F.A.C. The following monitor
well performance data shall be recorded and reported at the frequency indicated from the monitor well
instrumentation in the Monthly Operating Report as indicated below. Samples and measurements taken for
the purpose of monitoring shall be representative of the monitored activity. The permittee shall use
continuous indicating and recording devices to monitor the monitor zone pressures or water levels. 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.
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PERMITTEE:

City of Fort Myers

SEECIFIC CONDITIONS:

(c).

DZMW-1
Parameters

Maximum Water Level/Pressure
Minimum Water Level/Pressure
Average Water Level/Pressure

Water Quality

TEN (mg/L)

Specific Conductivity (umhos/cm)
Total Dissolved Solids (mg/L)
pH (std. units)

Chloride (mg/L)

Sulfate (mg/L)

Field Temperature (°C)
Sodium (mg/L)

Calcium {mg/L)

Potassium (mg/L)
Magnesium (mg/L)

Iron (mg/L)

Carbonate (mg/L)
Bicarbonate (mg/L)

Gross Alpha

Radium 226

Radium 228

Permit/Cert. No.:  165628-001-UC
Date of Issue: April 5, 2001
Expiration Date: ~ April 4, 2006

Reporting
Erequency

Daily/Weekly
Daily/Weekly
Daily/Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Monthly

Monthly

Monthly

Monthly

Monthly

Monthly

Monthly

Monthly (deep monitor zone only)
Monthly (deep monitor zone only)
Monthly {deep monitor zone only)

Water quality data may be reduced to monthly analyses after a minimum six months of data if the conditions
of Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval.

The permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related
equipment associated with the injection well system on a semi-annual basis. The permittee shall maintain
all menitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper
operating condition at all times. Laboratory equipment, methods, and quality control will follow EPA
guidelines as expressed in Standard Methods for the Examination of Water and Wastewater. The pressure
gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methods.

(d).- The permittee shall submit monthly to the Department the results of all injection well and monitor well
data required by this permit no later than the last day of the month immediately following the

month of record. The results shall be sent to the Department of Environmental Protection, P.O. Box
2549, Fort Myers, Florida 33902-2549. A copy of this report shall also be sent to the Department of
Environmental Protection, Underground Injection Control Program, MS 3530, 2600 Blair Stone Road,

Tallahassee, Florida 32399-2400.
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC
City of Fort Myers Date of Issue: Aprit 5, 2001
Expiration Date:  April 4, 2006

SPECIFIC CONDITIONS:

(¢). 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.

8. 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 againbe
operating in accordance with permit conditions.

9. Emergency Disposal

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)
and USEPA review and Department approval.

¢. 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.

10. Financi esponsibili

a. The permittee shall maintain the resources necessary 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. The permittee shall
resubmit documentation necessary to demonstrate financial responsibility using the revised cost estimates on or
before March 31 of each year.

¢. In 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,

11. Mechanical Integrity
a. Injection is prohibited until the permittee affirmatively demonstrates that the well has mechanical integrity.
Prior to operational testing the permittee shall establish, and thereafter maintain, mechanical integrity of the

well at all times.
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PERMITTEE:
Permit/Cert. No.:  165628-001-UC

City of Fort Myers Date of Issue: April 5, 2001
Expiration Date:  April 4, 2006

P 1TT

b. 1f the Department determines that the injection well lacks mechanical integrity, written notice shall be given
to the permittee.

¢. Unless the Department requires the immediate cessation of injection, 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 to (d) below,

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

occuiring,

12. The permittee is reminded of the necessity to comply with the pertinent regulations of any other regulatory agency,
as well as any county, municipal, and federal regulations 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.

13. The permittee shall be aware of and operate under the general conditions in Rule 62-528.307(1)(a) through (x) and"
Rule 62-528.307(2)(a) through (f), F.A.C. These general conditions are binding upon the permittee and enforceable
pursuant to Chaper 403 of the Florida Statutes.

Nete: In the event of an emergency the permittee shall contact the Department by calling (850)413-9911. During
normal business hours, the permittee shall call (941)332-6975.

# :
Issued this 5 day of a»'ﬂ/l.v( , 2001,

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

RAL W Cutslf

Richard W. Cantrell
Director of
District Management

RWC/IBM/cap
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IW-1 Operational Testing Permit




Department of @ @ E‘:Y

Environmental Protection

South Districe
P.O. Box 2549 David 8, Struhs
Fort Myers, Florida 33902-2549 Secrenary
July 5, 2002

CERTIFIED MAIL NO: 7001 2510 0001 0872 2709

URN RECEIPT REQUESTED

In the Matter of an
Application for Permit by:
i
Emmette P. Waite, Jr., Public Works Director Lee — UIC/TW
City of Fort Myers FDEP File No. 165628-001-UC
2200 Second Street ' City of Fort Myers Water Treatment Plant
Fort Myers, FL 33902 IW-1 Class I Injection Well
/
Dear Mr. Waite;

‘The Department has received and hereby appraves the request by the City of Fort Myers Water Treatment Plantto
begin operational testing of injection well IW-1 for the Reverse Osmosis Water Treatment Plant, The City of Fort Myers
Water Treatment Plant may commence operational testing in accordance with specific condition 7 of construction permit
165628-001-UC and the specific testing and reporting conditions listed below.

Operational Testing Conditions

3. Aqualified representative of the Engineer of Recotd must be present for the start-up operations and the
Department must be notified in writing of the date operution began for the subject well. .

b.  Only non-hazardous reverse osmosis concentrate from the City of Fort Myers Water Treatment Plant
may be injected,

c.  Continuous recording of water levels in monitor well DZMW-1 shall begin at least 48 hours prior to the
start of operational testing,

d.  Flow to the injection well shall be monitored at all times to ensure the maximum sustained pressure at
the wellhead does not exceed 76 psi on the final casing and a maximum injection rate of 2820 gpm (4.06
MGD).

€.  The permittee shall calibrate all pressure gauge(s), flow meter(s). chart recorder(s), and other related
equipment associated with the injection well systerm on a semiannual basis. The psrmittee shall maintain
all monitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper
operating condition at all times. Laboratory equipment, methods, and quality contral will foliow EPA,
guidelines as expressed In standard methods for the examination of water and wastewater. The pressurc
gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methodds,

Puge 1 of 5
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PERMITTEE:
Permit/Cert. No:  165628-001-UC
City of Fort Myers City of Fort Myers Water Treatment Plant
IW-1 Class I Injection Well

f.  Injection Well IW -1

The specifications for the injection well are as follows:

Casing Depth (bls) Open
Diameter (OD) Cased/Total Hole (bls)
36"Stesl 450

28" Steel 1650°

18" Steel 2305 2305-3040°
12" FRP Tbg 2208

The injection well shall be monitored in accordance with the parameters and frequency listed below,

The permitee shall submit a Summary of the Monthly Monitoring Data developed from the injection weil
instrumentation. Injection pressure and injection flow rate shail be monitored continuously and reported
at the frequency indicated below. The report shall include the following data:

Reporting
Farameters Erequency
Injection Pressure (p.s.i) Daily/Monthly
Maximum Injection Pressure Daily/Monthly
Minimum Injection Pressure Daily/Monthly
Average Injection Pressure Daily/Monthly
Flow Rate (g.p.m.) Daily/Monthly
Maximum Flow Rate Daily/Monthly
Average Flow Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly
Annular Pressure (p.s.i.) Daily/Monthly
Maximum Annular Pressure Daily/Monthly
Minimum Annular Pressure Daily/Monthly
Average Annalar Pressure Daily/Monthly
Annular Fluid added/removed (gallons) Daily/Monthly
Annular Pressure added/temoved (p.s.i.) Daily/Monthly

Total Volume WTP Concentrate Injected (gatlons) Daily
Total Volume WTP Concentrate Injected (gallons) Monthly

WTP Concentrate Water Quatity

TEN (mg/L) Monthly
pH (std. units) _ Monthly
Specific Conductivity (xmhos/cm) Monthly
Chtoride (mg/L) Monthly
Sulfate (mg/L) _ Maonthly
Field Temperature (deg. C) Monthly
Total Dissolved Solids (mg/L,) Monthly
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PERMITTEE:

City of Fort Myers

Sodium (mg/L)
Calcium (mg/L)
Potassium (mg/L)
Magnesium (mg/L)
Iron (mg/L)
Carbonate (mg/L)
Bicarbonate (mg/L)
Gross Alpha
Radium 226
Radium 228

Water quality data may be reduced to monthly anal
Rule 62-528.450(3)(d). F.A.C., have been met and

g Monitor Well System

Permit/Cert. No:  165628-001-UC
City of Fort Myers Water Treatment Plant
IW-1 Class I Injection Well

Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

yses after & minimum six months of data if the conditions of
with Department approval.

The monitor weil system consists of one dual zone monitor well as described below:

Well
Number

DZMW-1

All monitor wells shatl be monitored in accordance with ru
performance data shall be recorded and reported at the freq
Instrumentation in the Monthly Operating Report as indicated balow.
purpose of monitoring shall be representative of the monitored activi
indicating and recording devices to monitor the monitor ZONe press
operational failure of any of these instruments for a peried of more

Casing Depith (bls)
Dia. (OD) 5 tal
24" Steel 450"

16" Steel 1200°71350
6” FRF Thg 170071750

le 62-528.615, F.A.C. The following monitor well
uency indicated from the monitor wel|

Samples and measurements taken forth
ty. The permittee shall use continuous
ures or water levels. In the case of
than 48 hours, the permittee shall TEpOTt to

the Department in writing the remedial action to be taken and the date when the failure will be corrected.

DZMW-1
Parameters

Maximum Water Level/Pressure
Minimum Water Level/Pressure
Average Water Ievel/Pressure

Water Quality

TKN (mg/l)

Specific Conductivity (z mhos/cm)
Total Dissolved Solids (mg/L.)

PH (std. units)

Chloride (mg/L)

Sulfate (mg/L)

Field Temperature (°C)

Reporting
Frequency

Daily/Monthly
Daily/Monthly
Daily/Monthly

Weekily
Weekly
Weekly
Weekly
Weekly
Weekly
Weekly
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PERMITTEE:
Permit/Cert. No:  165628-001-UC
City of Fort Myers City of Fort Myers Water Treatment Plant
IW-1 Class 1 Injection Well

Sodium (mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L) Monthly
Magnesium (mg/L) Monthly
Iron (mg/l) Monthly
Carbonate {(mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha (Deep Zone Only) Monthly
Radium 226 (Deep Zone Only) Monthly
Radium 228 (Deep Zone Qnly) Monthly

Walter quality data may be reduced to monthly analyses after a minimum six months of data if the couditions of
Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval,

b. A specific injectivity test shall be performed monthly on the injection well as required by Rule
62-528.430(2)(b)1.b., F.A.C. Pursuant to Rule 62-528.430(2)(d), F.A.C., the specific injectivity test shall be
performed with the pumping rate to the well set at a predetermined level and reported as the specific injectivity
index (gallons per minute/specific pressure). The pumping rate to be used shall be based on the expected flow,
the design of the pump types, and the type of pump control used. As part of this test, the well shall be shut-in
for a period of time necessary to canduct a valid observation of pressure fall-off. The specific injectivity test
data shall be submitted along with the monitaring results of the injection and monitoring weil data.

i. The permittee shali submit monthly to the Department the results of all injection well and monitor well data
required by this permit no later than the last day of the month immediaicly following the month of record, The
results shall be sent to the Department of Environmental Protection, P.0. Box2549, Fort Myers, Florida 33902-
2549. A copy of this report shall also be sent to the Department of Environmental Protection, Underground
Injection Control Program, MS 3530, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.

Jo Operational testing of this injection well system shall cease upon expiration of this permit, unless the
Department has issued an infent to issue an operation permil, or a timely renewal application (Rule 6204.090.
F.A.C)) for this construction permit has been submitted to the Department. However, under no circumstances
shall the duration of the operational testin, period exceed two years as specified in Rule 62-528.450(3)c),
FAC. ’

k. Financial responsibility must be maintained in accordance with specific condition 10 of construction parmit.

1 Abnormal Events

a. In the event the permittee is temporarily unable to comply with uny conditions of this permit due to
breakdown of equipment, pawer 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 ar 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 tuken or planned 1o be taken to correct the problem and
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PERMITTEE:

Permit/Cert. No:  165628-001-UC
City of Fort Myers Water Treatment Plant
IW-1 Class I Injection Wetl

City of Fort Myers

¢. prevent its reoccurrence, emergency procedures in use pending correction of the problem, and the time
when the facility will again bc operating in accordance with permit conditions.

m.  Emergency Dispoga]

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) and USEPA 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 Permittce shall indicate the location and duration of the
discharge and the volume of fluid discharged.

n Certification

Reports required by this permit and applications should contain the proper signatories and certification
language contained in Rule 62-528.340, F.A.C. (sce specific condition 1.8. of the construction permit).

This letter must be attached to your permit and becomes a patt of that permit.

Sincerely,

/‘/ '.[ s T
/ ol .
—— L -

Richard W. Cantrell
Director of
District Management

RWC/HBM/mit
Copies furnished to:

William D. Beddow, P.E. = CH2M Hill — T, ampa
Charles Davault ~ FDEP Fort Myers
TAC
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City of Fort Myers
Summary of Construction Activities

Date

Deep Injection Well IW-1 Construction Activity

11/5/01

Drilling of pilot hole began.

11/6/01

The 12.25-inch pilot hole was drilled to 460 feet below land surface (bis). The hole was
geophysically logged with x-y caliper, natural gamma ray, SP electric, and dual
induction logs run to the total depth of the well. Began reaming of the hole to a 42-inch
diameter and depth of 452 feet bls.

11/7/01

Continued with reaming of the hole.

11/8/01

Continued with reaming of the hole.

11/9/01

Continued with reaming of the hole.

11/10/01

Well was geophysically logged with caliper and natural gamma ray logs to confirm
reamed hole characteristics. Following logging, 450 feet of 36-inch casing was instatled
in the well. Casing was cemented in with 125 bbls of cement followed by 115 of neat
cement. The upper 90 feet was cemented with 150 bbis of 6% bentonite.

1113/01

Reverse-air drilling began at 450 feet bls. Drilling continued to 538 feet bls.

11/14/01

Drilling continued to 630 feet bls. Specific capacity at 630 feet was approximately 45
gpm/ft. Drilling continued to 720 feet bls. Specific capacity at 720 feet bls was
approximately 44 gpm/ft. Drilling continued to 810 fest bls. Specific capacity at 810
feet bls was approximately 40 gpm/ft. Drilling continued to 900 feet bls. Specific
capacity at 900 feet bls was approximately 34 gpm/ft. Drilling continued to 990 feet bls.
Specific capacity at 990 feet was approximately 46 gpm/ft.

11/15/01

Specific capacity test was conducted at 1,080 feet and was approximately 65 gpm/ft.
The hole was continued from 1,080 feet and included specific capacity tests at 1,170
feet and 1,288 feet bls, with capacities of 60 gpm/ft and 30 gpm/f, respectively.

11/16/01

A core sample is collected at 1,393 feet bls. Drilling continued from 1,393 feet to 1,468
feet. Specific capacity test at 1,468 feet was approximately 292 gpm/ft . A core was
recovered from 1,510 to 1,520 feet bls and contained dense limestone.

11/19/01

The pilot hole was advanced from 1,520 feet bls to 1,530 feet bls. A specific capacity
test conducted at 1,530 feet and was approximately 400 gpm/#t. Drilling continued to
1,620 feet bls. A specific capacity test was conducted at 1,620 feet and was
approximately 71 gpm/ft. A core sample is collected from 1,625 to 1,635 feet bls and
contained dense limestone.

11/20/01

Drilling continued from 1,620 feet to 1,710 feet bls. A specific capacity test was
conducied at 1,710 feet and was approximately 113 gpm/ft. A core sample is coliected
from 1,725 to 1,735 feet bls. A second core sample is collected at 1,750 to 1,760 feet.

11/21/01

The pilot hole is advanced to 1,753 feet bls and continues to 1,800 feet bls.

11/27/01

Static and dynamic logs were conducted to 1800 feet bis. Static logs included
temperature/conductivity, X-Y caliper/natural gamma, dual induction/SP electric,
berehole compensated sonic, and flowmeter logs. Video fogging began, however, the
well is very cloudy. Driller will try to pump well clear and retry video.

11/28/01

Driller is still trying to clear the well. A straddle packer is set at 1,462 feet bls. Video
logging begins at 1,463 feet bls and continues to 1,762 feet bls. A straddle packer is
set at 800 feet bls and well is pumped. Video camera is lowered to 865 feet, however,
there is no visibility and drilter must continue to pump well.

11/29/01

Driller continues to pump below straddle packer to clear well. Video logging is

attempted from 800 fee bls and is accepted from 800 feet to 1,050 feet bis.
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City of Fort Myers
Summary of Construction Activities

Date Deep Injection Well IW-1 Construction Activity

11/30/01 Video logging is attempted from 1,050 feet to 1,460 feet bls, however, is only visible
from 1,050 feet to 1,250 feet bls.

12/3/01 Driller begins air development of packer interval, pumping 4,000 gallons. A preliminary
packer test is started and concluded on 12/4/01.

12/4/01 A final packer test is conducted. Specific capacity at 1500-1535 feet bls is 0.18 gpm/ft
and TDS is 14,000 mg/L. Air development of packer interval of 1,535 to 1,584 feet bls
is completed and approximately 5,500 gallons is pumped. Specific capacity at this
interval is 0.10 gpm/ft and TDS concentration is 8,480 mg/L

12/5/01 Recovery is completed with packer test and a total volume of 10,500 gallons is
pumped. Air development of the packer zone 1584-1620 feet bls begins. Specific
capacily at this interval is 0.008 gpmyit. This zone is producing approximately 1 gpm.

12/6/01 Air development is concluded and the recording of the recovery data begins. Water
level is over 230 feet bls.

12/10/01 Next packer interval of 1760 — 1790 feet bls. Specific capacity is 0.001. Pitot hole filled
with sediment at 1730 feet bls.

12/11/01 Packer interval producing less than 1 gpm.,

12/13/01 With Jack Myers/FDEP approval, the pilot hole was backplugged with 12” bentonite
grout. 103 bbl of grout were pumped from 1,800 feet to 1,356 feet bpl. Packer testing
recording ends.

12/14/01 The driller reams the hole to 34.5-inch diameter to a depth of 580 feet bls.

12/16/01 Drilling continues to 777 feet bls.

12/18/01 Drilling continues to 1,208 feet bls.

12/19/01 Drilling continues to 1,640 feet bls. Water samples are collected from the monitor welis,
The well was geophysically logged with caliper and natural gamma logs. Following the
logging, 1,650 feet of 28-inch diameter, 0.5-inch thick steel casing is installed.

12/20/01 The casing is then pressure grouted with 805 cf of 4% bentonite and 315 ¢f of neat
cement at the bottom of the casing.

12/21/01- Three additicnal stages of cement totaling 4527 cf is pumped in the annular space

12/22/01 between the 28” casing and borehole.

12/26/01 The well is drilled out from 1,645 feet to 1,800 feet bls. Lithology samples continue to
be collected at 10 foot intervals, water quality samples at 30 foot intervals and specific
capacity testing at 90 foot intervals.

12/27/01 The well was advanced to 1,889 feet bls. A core sample was collected at this depth.
Approximately 80% of the core is recovered.

12/28/01 Drilling continues of the 12-inch hole from 1,889 feet to 1,935 feet bls. Specific capacity
test was conducted at 1,980 feet bls and was approximately 2.85 gpmvit. Drilling
continues to 2,000 feet bls — drilling though limestone and dolomite. Drilling reaches
2,010 feet and becomes very hard ~ a core sample is requested.

1/2/02 Drilling continues to 2,070 feet bls and a specific capacity test is conducted. The
specific capacity is 11.5 gpm/ft. Drilling resumes to 2,075 bls and a core sample is
requested.

1/3/02 Drilling resumes from 2,075 feet bls and reaches 2,160 feet. A specific capacity test is
conducted and was approximately 5.31 gpm/it.

1/4/02 Drilling continues to 2,250 feet bls. A specific capacity test is conducted and is
approximately 50.4 gpm/ft.

1/5/02 Specific capacity test is conducted at 2,340 feet bis and is +4,000 gpm/ft

1/7/02 A core sample is requested.
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City of Fort Myers
Summary of Construction Activities

Date Deep Injection Well IW-1 Construction Activity

1/8/02 Drilling continues to 2,430 feet bpl, 2,520 feet bls, and 2,610 feet bls. Specific capacity
is 100 gpmy/ft, 214 gpm/ft, and 27.2 gpm/it, respectively. Specific capacity tests are
conducted at 2,700 feet bls = 27.5 gpm/ft and 2,790 feet bls = +2,000 gpm/ft.

1/11/02 Specific capacity tests are conducted at 2,880 and 2,970 feet bls and is +2,000 and 481
gpm/ft, respectively. A 3 foot fracture is noted at 3,005 feet bls.

1/12/02 Specific capacity tests is conducted at 3,040 feet bls and is +1,900 gpm/ft.

1/14/02 Dynamic logging begins. FTR is hung at 2,720 feet, 2,850 feet and 2,975 feet bis.

1/15/02 Video logging begins, Pilot hole is blocked at 2,840 feet bls by boulders. Driiler will
complete video, begin straddie packer testing, clear pilot hole an complete ofi-bottom
packer testing.

1/16/02 Driller is instructed to stop development and prepare for packer test. Water is being
produced at such a low rate that a water sample will not be collected from this zone.

1/17/02 Packer test from 1,908 to 1,932 feet is concluded. Driller will clear well at 2,840 feet
prior to beginning off-bottom packer testing.

1/18/02 Driller clears welt to a total depth of well - 3,040 fest bpl. Video logging to total depth is
completed.

1/21/02 An off-bottom packer test was completed with the packer set at 2,265 feet bpl. The flow
during the packer test was 240 gpm. At this rate, a drawdown of approximately 12 feet
from static was observed, The Driller removes the packer assembly following the final
packer test,

1/22/02 No activity on site today as waiting final casing depth approval from TAC.,

1/24/02 Final casing depth approval of 2,300 feet bpl is received from Jack Myers/FDEP. Driller
begins installing cement basket to set bridge plug at 2,305 feet bpl.

1/25/02 Driller places 1.75 bbl in a cement basket to be used as a bridge plug. Driller begins
pumping 40 bbl of 12% bentonite for pilot hole plug.

1/27/02 Driller tags cement at 2,157 feet bpl and continues cementing — Stage 1: 40 bbl of 12%
bentonite, Stage 2: 41 bbl of 12% bentonite, Stage 3: 57 bbl of 12% bentonite, Stage 4:
54 bbl of 12% bentonite and Stage 5: 75 bbl bentonite. Total pumped for backplug is
267 bbl at a depth of 1,780 feet bpl.

1/28/02 Drilling begins reaming of 28-inch diameter for final casing at 1,650 feet bls. Jack
Myers/FDEP approves back plug final depth of 1,780 feet bpl.

1/29/02 Reaming continues from 1,770 feet bls.

1/30/02 Reaming continues from 1,990 feet bls.

1/31/02 Reaming continues from 2,070 feet bis.

21/02 Reaming continues from 2,210 feet bls.

2/5/02 Reaming continues from 2,280 feet bls. Drilling has reached a depth of 2,315 ieet bis.
The bridge plug and previously drilled 12-inch pilot hole were not encounterd at 2,305
feet bls. Driller continues to drill with 12-inch pilot hole to originat depth of 3,040 feet
bls.

2/6/02 Drilling continues from 2,400 feet bis.

2/7/02 Drilling continues from 2,550 feet bls and reaches a depth of 2,830 fest bls.

2/9/02 Drilling has reached 3,040 feet bls.

PAGE 30F 4



City of Fort Myers
Summary of Construction Activities

Date Deep Injection Well IW-1 Construction Activity

2/11/02 Caliper and video logging begins. There is trouble advancing beyond 2,840 feet bls.
Caliper log is completed, howaver, it is noted that the caliper arms are 56-inches in
length to obtain volume calculations of borehole for setting of casing. Original pilot hole
was run using 28-inch arms. Weill development begins to improve clarity of the welf for
video logging.

2M12/02 Video logging to a depth of 3,040 feet bls is completed without problems. Packer
assembly is set at 2,350 feet bis.

2/13/02 Instaliation of 18-inch diameter, 0.5-inch thick steel casing begins

2/14/02 Driller set external casing plug into well at 2,305 feet bls and begin cementing with 2 bbl
neat cement. Driller begins pumping 4 bbl neat cement to seal annular zone at bottom
of casing.

2/15/02 Driller has pumped 34 bbl neat cement to create 100 feet of neat cement at bottom of
casing. Cement top identified at 2,205 feet bpl with temperature log. Driller purmps 63
bbl of 4% bentonite.

2/16/02 Logger identifies cement top at 2,187 feet bis. Driller pumps 56 bbl 4% bentonite.

219/02 Driller tags cement at 373 feet bis. Logger identifies cement top at 370 feet bls.
Logger begins cement bond log.

2/20/02 Preliminary pressure test @ 107 psi. Final pressure is 108.5 psi. A 1.4% change.

2/21/02 FDEP arrives and pressures test begins at 113.5 psi. Well passes FDEP regulated
pressure test. Final pressure is recorded as 107.9 psi. Pressure change is 4.9% after
120 minutes.

2/25/02 Driller lowers Positive Seal Packer and FRP tubing into well.

2/26/02 Driller resumes installing FRP tubing and tags top of packer hanger at 2,298 feet bls.

2/27/02 Per FDEP's approval, potable water is pumped into the well prior to seating the packer.
This water will be removed prior to final water quality testing. Drilier begins pumping
20,000 gallons into the annular zone and 13,000 gallons into the FRP tubing. Driller
begins pumping 10,000 gallons of Baracor into the annular zone. Packer is seated just
as 10,000 gallons of Baracor have been pumped.

2/28/02 Conduct final pressure test of annular zone. Initial pressure is 107 psi and final
pressure is 112 psi for an increase of 4.5% in 120 minutes.

3/1 - 3/8/02 Drillers demobilize the rig to DZMW. No construction or testing activity occurred during
this week,
4/9/02 Conduct pressure test of FRP tubing. Pressure increases from 110 psi to 115 psi over
120 minutes.
4/12/02 A final video log was conducted to 3,040 feet prior to RTS testing.
4/15/02 RTS testing was conducted. Three I-131 ejects were done during the testing: static,

dynamic at 29 gpm, and dynamic al 24 gpm. Test results indicated the well has
mechanical integrity.

bls — betow land surface

gpmy/ft — gallons per minute per foot of drawdown
bbls - barrels

¢f — cubic feet

FRP ~ fiber reinforced plastic

psi — pounds per square inch

PSP — positive seal packer
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City of Fort Myers
Summary of Construction Activities

Date Dual Zone Monitor Well (DZMW) Construction Activity
3/8/02 Diller begins mobilizing rig to DZMW location.

3/11/02 Drifling begins with a 32-inch bit using standard mud rotary drilling technique.

3/13/02 The 32-inch borehole is completed to 458 feet bls and geophysical logging of the
borehole is completed. Logs included caliper, dual induction, and gamma radiation.,
Steal 24-inch diameter casing is set 1o 450 feet bls and grouted into place using 200
bbls of cement with a 6% gel mixture and 87 bbis of neat cement around the base of
the casing.

3/14/02 Drilling of the 11-inch diameter pilot hole begins using reverse-air drifling technigue.
Air-lift specific capacity testing is completed every 90 feet.

3/18/02 Drilling of the pilot hole is completed to 1250 fest bls.

3/20/02 Geophysical logging of the pilot hole is completed. Static logs included caliper, dual
induction, spotaneous potential, gamma radiation, fluid temperature, fluid resistivity,
fluid velocity, and borehole compensated sonic. Dynamic logs included fluid
temperature, fluid resistivity, and fiuid velocity.

3/21/02 FDEP approves casing setting depth of 1250 feet bis. Reaming of the 24-inch borehole
is completed to 1257 feet bls.

3/22/02 Completed caliper and gamma radiation log on reamed borehole. Begin installing 16-
inch diameter casing.

3/23/02 Installation of the 16-inch diameter casing is completed to 1250 feet bls and grouted
into place in two stages using a total of 375 bbls of cement with 4% gel mixture and 51
bbls of neat cement around the base of the casing.

3/25/02 Reverse-air drilling of the 11-inch diameter pilot hole resumes. Air-lift specific capacity
testing is completed every 90 fest.

3/26/02 Pilot hole is completed to 1750 feet bls.

3/28/02 Geophysical logging of the pilot hole to 1750 feet bls is completed. Static logs included
caliper, dual induction, spotaneous potential, gamma radiation, fluid temperature, fluid
resistivity, fluid velocity, and borehole compensated sonic. Dynamic logs included fluid
temperature, fluid resistivity, and fluid velocity.

3/29/02 Reaming of the pilot hole to 14.25-inch diameter is completed to 1700 feet bls.

4/1/02 A caliper and gamma radiation log is completed on the borehole.

4/2/02 Video survey of the barehole is completed. Install 6-inch diameter FRP tubing to 1700
feset bls.

4/4/02 The FRP tubing is grouted into place from 1700 feet to 1350.5 feet bis using 81 bbls of
cement in 5 stages.

4/5/02 A pressure test is completed. Pressure increases from 70 psi {o 70.5 psi in 61 minutes.

4/8/02 A caliper log and video survey is compieted.

4/9/02 Development of the well is completed. Conductivity is 54,000 uS/cm.

4/10/02 Demobilization from the site begins.

his — below land surface

bhls — barrsls

cf - cubic feet

FRP — fiber reinforced plastic
psi — pounds per square inch
PSP - positive seal packer
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MEMORANDUM -
CH2Z2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: November 9, 2001

SUBJECT: Weekly Summary No. 1
November 2 through November 8, 2001

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System

FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Drilling of the pilot hole began on November 5 with a 12.25-inch bit. Drilling was completed to
460 feet below land surface (bls) on November 6. The pilot hole was then logged with xy-caliper,
natural gamma, dual-induction, and SP logs. Reaming of the 42-inch hole began on November 6
and continued through November 8. The first casing string, 36-inches, will be set as planned at 450
feet bls on November 9.

Initial water samples from the pad monitor wells were collected on October 30, 2001. The results
from the initial sampling and Week 1 samples are attached.

Attachments:

Engineer’s Daily Reports

Driller’s Daily Reports

Lithclogic Descriptions of Well Cuttings
Well Pad Monitor Well Water Quality
Drilling Deviation Survey Results



MEMORANDUM <
CH2MHINL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL,
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: November 16, 2001

SUBJECT:  Weekly Summary No. 2
November 9 through November 15, 2001

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Pilot hole reaming for the 36-inch casing continuted until Saturday, November 10. On November
10, the well was logged with caliper and gamrna logs prior to setting the casing. The 36-inch casing
was set at 450 feet. 125 barrels (bbls) of 6% bentonite were pressure grouted and chased with 115
bbl Neat cement. A second stage of 6% bentonite was pumped from 90 ft. bls to bring the cement
to land surface. Reverse-air drilling began at 450 feet bls on November 13. Reverse-air drilling
continued through November 15 with deviation surveys and specific capacity tests conducted at 90-
foot intervals. At the end of November 15, drilling had reached a depth of 1393 feet and a core was
collected from the interval of 1393 — 1403 feet bls.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Lithologic Descriptions of Well Cuttings
Well Pad Monitor Well Water Quality
Drilling Deviation Survey Results



MEMORANDUM <«
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: November 23, 2001

SUBJECT:  Weekly Summary No. 3
November 16 through November 22, 2001

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System

FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Pilot hole drilling continued on November 16 to a depth of 1510 feet bls where a core was collected

from 1510 to 1520 feet bls. On Monday, November 19, pilot hole drilling resumed to a depth of

1620 where another core was collected. Drilling then resumed to 1625 feet bls where dolomite was

encountered. A core was collected from 1625 to 1635 feet bls. Another core was collected after

advancing the pilot hole to 1650 feet bls. Following the core collected from 1650 to 1660 feet bls,
the pilot hole was advanced to 1800 feet bls and drilling stopped. Static and dynamic logging will
take place on Tuesday November 27, 2001.

Attachments:

Engineer’s Daily Reports

Driller’s Daily Reports

Lithologic Descriptions of Well Cuttings
Well Pad Monitor Well Water Quality
Drilling Deviation Survey Results



MEMORANDUM >
CH2MIHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2ZM HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: December 7, 2001

SUBJECT:  Weekly Summary No. 5
November 30 through December 6, 2001

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Continued attempts to clear the turbidity from the well to complete the video log were conducted
through Friday, November 30. After over 3 days of trying to clear the well, a request was made to
Jack Myers and Joe Haberfeld to abandon further efforts to complete the video. The video was
nearly completed to the total well depth of 1800 feet bls. An interval of 40 feet was missing from
the bottom of the well in addition to the interval from approximately 1,200 feet bls to 1460 feet bls.
The request was granted and the video was abandoned.

Packer testing began on Monday, December 3 to identify the USDW and test confining intervals
below the USDW. The first zone tested was 1500 to 1535 feet bls. Water samples collected from
this zone had a TDS concentration of 8,480 mg/L. The specific capacity of this zone was 0.2
gpm/ft. A second packer test was completed on the interval of 1535 to 1584 feet bls. Water
samples collected from this zone had a TDS concentration of 14,000 mg/L. The specific capacity
of this zone was 0.1 gpmv/ft. On Wednesday, a third packer test began on the interval from 1584 to
1620 feet bls. This zone has a specific capacity of approximately 0.005 gpm/ft. Water is only
produced at a rate of 1 gpm with a drawdown of over 200 feet. This packer test is expected to be
completed on Friday, December 7.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM >
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILI.

DATE: December 14, 2001

SUBJECT: Weekly Summary No. 6
December 7 through December 13, 2001

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

The packer test on the interval of 1584 feet to 1620 feet was completed on Friday, December 7,
2001. A fourth packer test was attempted on Monday, December 10. The packer interval was 1760
feet to 1790 feet bpl. Drawdown was stabilized during this packer test at approximately 170 feet
bpl at a rate of 0.25 gpm. This resulted in a specific capacity of 0.001 gpm/ft. A representative
water sample from this zone was not collected as a result of the extremely low pumping rate. This
packer test was completed on Thursday, December 13, 2001. Following completion of the fourth
packer test, the pilot hole was backplugged with 12% bentonite grout to a depth of 1356 feet bls.

Approval to backplug the was granted from Jack Myers/FDEP prior to initiating the cementing
activity.

Laboratory results from the first two packer tests were received on December 7. The uppermost
zone of 1500 feet to 1535 feet bpl returned a TDS concentration of 8420 mg/L.. The zone from
1535 feet to 1584 feet bpl returned a TDS concentration of 14000 mg/L. Following these packer
tests, the USDW limit is contained within this interval.

On Thursday, December 13, a request was presented to TAC to set the intermediate casing at a
depth of 1650 feet bpl. This request was approved.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality
Laboratory Results — Packer Test Water Quality



MEMORANDUM ‘
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/TSGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Pete Larkin/CH2M HILL

DATE: December 21, 2001

SUBJECT: Weekly Summary No. 7
December 14 through December 20, 2001

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Reaming of the pilot hole to 34.5-inches in diameter began on Friday, December 14. The pilot hole
was reamed open using reverse-air drilling technique in preparation for the setting of the 28-inch
diameter intermediate casing string. Reaming operations were completed on Wednesday,
December 19 to a depth of 1661 feet bls. The reamed hole was then geophysically logged including
Caliper and Gamma Radiation logs. Installation of the 28-inch diameter casing began on
Wednesday, December 19 and was completed on Thursday, December 20 to a depth of 1650 feet
bls. The casing was pressure grouted into place on Thursday, December 20 using 808 cubic feet of
cement with a 4% bentonite gel mixture (523 sks) and 314 cubic feet of Neat cement (266 sks)
around the base of the casing. The first stage of cement produced a lift of 380 feet. The second
stage of cement was pumped 12 hours after the end of the first stage with tremie pipe placed on the
outside of the 28-inch casing. A total of 1572 cubic feet of cement with a 4% bentonite gel mixture
was placed around the casing during the second stage. The theoretical lift for this stage is 490 feet
based on the Caliper log but is anticipated to be less due to a fracture within the cement target
range. The cement will be tagged and a third stage will be pumped during the next reporting period
onh Friday, December 21.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



CH2ZMHILL
TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILI.
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA
FROM: Pete Larkin/CH2M HILIL.
DATE: December 28, 2001

SUBJECT:  Weekly Summary No. 8
December 21 through December 27, 2001

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Cementing of the 28-inch diameter intermediate casing continued on Friday, December 21 with the
pumping of the third stage of cement using 1466 cubic feet of cement with a 4% bentonite gel
mixture. Cement was placed through tremie pipe inserted on the outside of the 28-inch casing. On
Saturday, December 22 the fourth and final stage of cement was pumped around the casing using
1494 cubic feet of cement with a 4% bentonite mixture. Cement was placed through tremie pipe
inserted on the outside of the 28-inch casing. The total amount of cement placed around the casing
in four stages was 314 cubic feet of neat and 5340 cubic feet of cement with 4% bentonite. No
significant cement losses were noticed as the actual cement used for each stage was between 112 %
to 120% of the theoretical estimates calculated using volume measurements from the caliper log of
the reamed borehole. On Wednesday, Decemnber 26 construction resumed with the drilling of the
12-inch diameter pilot hole. The pilot hole was completed to 1935 feet bls at the end of the
reporting period. A core was collected from 1889-1899 feet bls. Specific capacity testing continued
at every rod connection (90 feet) starting at 1890 feet bls. Reverse-air water samples wete collected
every 30 feet and lithology samples were collected every 10 feet. Deviation surveys continued at
every rod connection (90 feet).

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM a4
CH2Z2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: January 4, 2002

SUBJECT:  Weekly Summary No. 9
December 28, 2001 through January 3, 2002

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On December 28, 2001, pilot hole drilling continued from 1935 feet bpl. When drilling reached
2010 feet, a core was attempted. A core was collected from 2010 feet to 2016 feet bls and 6 feet of
vuggy, hard, dolomite was retrieved. No activity took place on December 31, 2001 or January 1,
2002. On January 2, drilling resumed from 2010 feet and continued to 2075 where another core
was atternpted. This core returned 10 feet of solid, dense, dolomite. Drilling resumed from 2075 to
2225 by the end of the day on January 3.

Reverse-air water samples were collected every 30 feet and lthology samples were collected every
10 feet. Deviation surveys continued at every rod connection (90 feet).

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



-

MEMORANDUM CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CHZM HILL

DATE: January 11, 2001

SUBJECT: Weekly Summary No. 10
Janvary 4 through January 10, 2002

PROJECT:  City of Fort Myers WT'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, January 4, drilling continued at reached a depth of 2340 feet bpl by the end of the day.
On Monday, January 7, a core was collected from 2340 to 2350 feet bpl. The core was dense
dolomite. Drilling resumed and continued for the remainder of the week. The ending depth on
Thursday, January 10 was 2925 feet bpl. Small fractures were encountered between 2300 and 2700
feet bpl, most measuring 1 — 2 feet in depth. Between 2755 and 2775, large fractures were
encountered which significantly increased the specific capacity of the well. Pilot hole drilling is
expected to be completed on Friday, January 11. Geophysical logging is expected to be conducted
on January 14.

Reverse-air water samples were collected every 30 feet and lithology samples were collected every
10 feet. Deviation surveys continued at every rod connection (90 feet).

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality
Lithologic Descriptions



MEMORANDUM i
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: January 18, 2002

SUBJECT:  Weekly Summary No. 11
January 11 through January 17, 2002

PROJECT:  City of Fort Myers WIT'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Pilot hole drilling was completed at 3040 feet bpl on Friday, January 11, 2002. Specific capacity of
the well was determined to be greater that 1900 gpnv/ft at 400 gpm. Geophysical logging began on
the well on Monday, January 14. Ali logs were completed to the total depth of the well except for
the video log. The video log confirmed that the borehole was blocked at 2840 feet bpl. CH2M
HILL allowed the Driller to proceed with straddle packer testing above 2840 prior to clearing the
well. Packer testing began on January 15 with a packer interval from 1755 to 1897. The packed off
interval had a specific capacity of 1.02 gpm/ft at 75 gpm. The packers were reseated 16-inches
lower with the same results. A second packer test was completed on Wednesday, January 16. The
packed off interval of 1908 to 1932 had a specific capacity of 0.007 gpm/ft at a rate of 1.2 gpm. The
Driller attempted to clear the pilot hole on Thursday, January 17. A video log on January 18
confirmed that the well was still blocked at 2850 feet bpl. The Driller will continue to clear the
well.

Reverse-air water samples were collected every 30 feet and lithology samples were collected every
10 feet. Deviation surveys continued at every rod connection (90 feet).

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality
Lithologic Description and logs



MEMORANDUM o
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HIIL.L
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: January 25, 2001

SUBJECT:  Weekly Summary No. 12
January 18 through January 24, 2002

PROJECT:  City of Fort Myers WITP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

The well was cleared on Friday night and the video log was completed to the total depth of the well,
3040 feet bpl. On Monday, January 21, the Driller completed an off-bottom packer test at 2265 feet
bpl. Drawdown at 240 gpm was measured at 12 feet below static. The packer was then deflated
and pumping was resumed. Drawdown was the same at 12 feet bpl. On Tuesday, January 22,
CH2M HILL’s final casing depth recommendation letter was delivered to Jack Myers and Joe
Haberfeld with a depth of 2265 feet bpl. On Thursday, January 24, Jack Myers notified Randy
Dean with verbal approval to set the casing at 2300 feet bpl. A bridge plug was set at 2305 feet bpl
on Thursday, January 24 with 1 bbl of cement pumped. One additional bbl will be pumped for the
bridge plug and then the the Driller will proceed with backplugging the pilot hole throught the
confining zones prior to reaming.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM ¥
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/TUSGS ) MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: February 1, 2001

SUBJECT:  Weekly Summary No. 13
January 25 through January 31, 2002

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, January 25, a total of 1.75 bbl was placed in a cement basket to be used as a bridge plug
at a depth of 2305 feet bls. After the bridge plug was set in place, the Driller began plugging back
the pilot hole prior to reaming to a 28-inch diameter for the final casing. The first stage consisted of
40 bbl of 12% bentonite. On Sunday, January 27, a total of 227 bbl of 12% bentonite was pumped
into the borehole and brought the final depth of the plugback to 1780 feet bls. Following
notification of this depth to Jack Myers/FDEP, the Driller proceeded with reaming the 28-inch
diameter hole on Monday, January 28. Reaming continued through Thursday, January 31 and
reached a depth of 2210 feet bls.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM >
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: February §, 2002

SUBJECT:  Weekly Summary No. 14
February 1 through February 7, 2002

PROJECT:  City of Fort Myers WT'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday February 1, reaming for the final casing continued towards the casing depth of 2,305 feet
bls. On February 2, it was determined that the Driller had not reamed out the original borehole.
The cement basket and existing pilot hole were not encountered below 2,305 feet bls. Drilling of a
second pilot hole began on February 5. The pilot hole reached a depth of 2,880 feet bls by Friday,
February 8.

In addition to the caliper log that will be run prior to installing the final casing, a video log has been
added to the logging schedule. The video log will be run to document the condition of the borehole
and the depth where the reamed hole deviated from the backplugged pilot hole.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM o
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: February 15, 2002

SUBJECT:  Weekly Summary No, 15
February 8 through February 14, 2002

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, February 8, drilling of the final borehole reached 3040 feet bls. On Monday, February
11, a caliper and video log were run on the final borehole to confirm similarities between original
and final boreholes. On February 12, an off-bottom packer test was run to confirm the final specific
capacity of the injection zone. On February 13, installation of the final casing began and was
stopped due to rain at approximately 1620 feet bls. Casing installation resumed on February 14 and
was completed to a depth of 2305 feet bls. Cementing of the final casing began at 100 feet of neat
cement was placed in the annular zone.

Cementing will continue through the weekend until the top of the cement has reached
approximately 250 feet bls.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM >
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/UUSGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2ZM HILL

DATE: March 1, 2002

SUBJECT: Weekly Summary No. 17
February 22 through February 28, 2002

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Installation of the 12-inch FRP tubing began on Monday, February 25. Installation of the FRP was
completed on February 26. The annular fluid was pumped into the injection well annulus just prior
to seating the Positive Seal Packer on February 27. A pressure test was conducted on the annular
zone at 107 psi on February 28. The pressure test was completed with a 4.5% change in the annulus
zone pressure after 120 minutes.

The Driller has begun demobilization of the drilling rig and will move it to the DZMW site next
week. Drilling of the DZMW may commence near the end of next week.

Attachments: Engineer’s Daily Reports
Well Pad Monitor Well Water Quality



CH2ZMHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Pete Larkin/CH2M HILL

DATE: March 8, 2002

SUBJECT: Weekly Summary No. 18

PROJECT:

March 1 through March 7, 2002

City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Demobilization of the drilling rig to DZMW continued through the week. No construction or
testing activity occurred during the reporting period. It is anticipated that a pressure test of the FRP
tubing at IW-1 will be completed and commencement of drilling operations at DZMW will begin
within the following reporting period.

Attachments:

None



MEMORANDUM ’
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA Randy Dean/CH2M HILL

FROM: Pete Larkin/CH2M HILL

DATE: March 15, 2002

SUBJECT:  Weekly Summary No. 19
March 8 through March 14, 2002

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Drilling of the Dual Zone Monitor Well (DZMW) began on Monday, March 11. A 32-inch
diameter borehole was drilled to 458 feet bls and 450 feet of 24-inch diameter .375-inch thick steel
casing was set and pressure grouted into place. The cement was brought to surface in one stage
using 200 bbls of cement with a 6% gel mixture and 87 bbls of neat cement around the base of the
casing. Drilling of the 12-inch diameter pilot hole using reverse-air drilling techniques began on
Thursday, March 14 and was advanced to 540 feet bls at the end of the reporting day.

Pressure testing of the FRP tubing at IW-1 and background water quality sampling of TW-1 is
anticipated to be completed the following reporting period.

Attachments: Driller’s Reports
Daily Summaries



MEMORANDUM o
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: Mairch 22, 2001

SUBJECT: Weekly Summary No. 20
March 15 through March 21, 2002

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, March 15, drilling continued from 540 feet bls and reached a depth of 1150 feet bls.
Drilling resumed from 1150 feet on Monday, March 18 and continued to 1250 feet bls.
Geophysical logging of the pilot hole was conducted on Tuesday and Wednesday. On Thursday,
March 21, approval of the upper monitoring zone was given and reaming began in preparation of
installation of the 16-inch casing.

Attachments: Engineer’s Daily Reports
Driller’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM L 3
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/UUSGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL

DATE: March 29, 2001

SUBJECT: Weekly Summary No. 21
March 22 through March 28, 2002

PROJECT:  City of Fort Myers WI'P IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

The 16-inch casing for the DZMW was installed and cemented from March 22-23, 2002 to a depth
of 1250 feet bls. On Monday, March 25, pilot hole drilling continued from 1250 feet and was
completed to 1750 feet bls on March 27. The well was static for 24 hours and geophysical logging
was conducted on March 28. Installation of the 6-inch FRP tubing is expected to occur on April 2,
2002.

Attachments: Engineer’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM L
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/TISGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/Pete Larkin/CH2M HILL

DATE: April 5, 2002

SUBJECT:  Weekly Summary No. 22
March 29 through April 4, 2002

PROJECT:  City of Fort Myers WITP IW-1 Class I Injection Well System

FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

Construction of DZMW continued with the reaming of the borehole to 14.25-inch for the setting of
the final FRP tubing. Reaming was completed to 1700 feet bls and a caliper log was run on
Monday April 1. The following day a video survey was completed to assure the proper seating of
the grout plug instalied at the base of the FRP tubing. FRP tubing was installed to 1700 feet bls and
grouted into place using 81 bbls of cement in 5 stages. It is anticipated that a pressure test of the
FRP tubing at both the DZMW and DIW will be completed the following reporting period.

Attachments:

Engineer’s Daily Reports
Driiler’s Daily Reports



MEMORANDUM .
CH2MHILL T
TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA Pete Larkin/CH2M HILL
FROM: Randy Dean/CH2M HILL
DATE: April 12, 2002

SUBJECT:  Weekly Summary No. 23
April 5 through April 11, 2002

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, April 5, the pressure test was conducted on the final casing of the DZMW. The pressure
test began at 70 psi and increased 0.7% over 60 minutes. On Monday, April 8, the final video log
and caliper logs were completed on the DZMW. A pressure test was attempted on the IW, however
the pressure increased greater than 5% in 33 minutes. On Tuesday, April 9 the last pressure test
was retried on the FRP in the injection well. The tubing was pressurized to 110 psi and
demonstrated an increase of 4.5% over a 2-hour period. Demobilization from the site continued on
Wednesday and Thursday.

The RTS testing is planned for Monday, April 15. Following the RTS test, no well activity is
planned for a few weeks while the Driller continues demobilization and surface facilities are

constructed.

Attachments: Engineer’s Daily Reports
Well Pad Monitor Well Water Quality



MEMORANDUM L
CH2MHILL

TO: Joe Haberfeld/FDEP Steve Anderson/SFWMD
Jack Myers/FDEP Bill Beddow/CH2M HILL
Ron Reese/USGS MikeWeatherby/CH2M HILL
Nancy Marsh/USEPA

FROM: Randy Dean/CH2M HILL.

DATE: April 19, 2002

SUBJECT:  Weekly Summary No. 24
April 12 through April 18, 2002

PROJECT:  City of Fort Myers WTP IW-1 Class I Injection Well System
FDEP UIC Permit Number 165628-001-UC

Summary of Engineer's/Driller's Log

On Friday, April 12, a final video log was conducted to 3,040 feet in the IW prior to RTS testing.
On Monday, April 15, RTS testing was conducted on the IW. Three 1-131 ejects were done during
the testing: static, dynamic at 29 gpm, and dynamic at 24, gpm. The test results indicated the well
has mechanical integrity.

On Tuesday and Wednesday, the Driller continued demobilization from the site. On Thursday, a
sampling tube was installed in the upper zone of DZMW to a depth of 1250 feet bls.

Attachments: Engineer’s Daily Reports
Well Pad Monitor Well Water Quality
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Commaodiiy: SEAMLESS STEEL PIPE MILL TEST CERTIFICATE Certificate No.: 2004 141001-2
Ic,fug\g:mzm BN 10PHRIR g;icszmcanows: ASTM-ASHASME SA
ME SA106/AP1 5L, B/X42 TOLERANCE TO
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Pengang, Group Chengdu Seamlens Sicel Tubz Co., Lyd. Date: Sept,5.2001
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Cammcdity: _E_&MLEIELL_ MILL TEST CERTIFICATE Certificate No.: 2001141063:1
CUSTOMER: _ EN 10204315, SPECIFICATIONS: ASTM-ASH/ASME SA
L/C NO. : 315756 SI/ASME SA106 /API 5L, B/X42 TOLERANCE TO
‘ AS3 ONLY IN-SIZES 16" " AND ABOVE WITH ALL
_ OTHERS TO APL.
Paang Group Cliéngh Brarpless Steet Tbo Co., LY. Date: Sept 5.2001
LOTNO.D Total: 1450 Pes., 58000,00Fxet, 982240 ¥gs
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Notes: §8000. 00 ) Remarks:
1. Flattening test 1. Condition of supply: hot rolled
2:-Bending test 2. Tubes deliveried in theoretical weight
3. Pipe flaring test i T ¢ PRD— —-Good
4. Hydrostatic test
5. Non-destrucfive test
Inspector: Cheag Yu
WE CONFIRM THAT THE MATERIAL MEETS THE SPECIFICATIONS STIFULATED IN TRANSACTION NO. ST-PH 0067 DATED JUNE 1, 2001,
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24-inch Casing



VASS |
SIPE A DEPENDABLE SOURCE YOU CAN COUNT ON

& STEEL .
€0., INC. 158 THIRD STREET « P.O. BOX 583 « MINEOLA « NY 11501 - TEL: 516.74 1.8398 « FAX: 518.741.821G

TOLL FREE PHONE:800-272-8277PHONE: 316-74 [-8398FAX:516-741-8210Email :v.vass{@worldnet.att.net

ATTN: ED McCULLER

DATE: 1/22/02
COMPANY: YOUNGQUIST BROS.

FROM:JENNY REYES

FAX #941-489-4545

PIPE TALLY / PACKING SLIP

P.0.#218013-2 RELEASE#23606

LOAD #1

185.1 SPCSXDR24"BPEAIO6B  [372 [36.8 [374 |S0121039
500W SMLS 373 | 36.4 0121200
LOAD #2
347.1 10 PCS X D/R 24” BPE A106B 331 [33.0 [329 [S0121200
500W SMLS 352 355 [35.5 |S0121444
331|390 |33.1 |S0121039
36.7
_ LOAD #3
357.9 10 PCS X D/R 24” BPE A106B 347 |37.6 |333 |S0121039
.500W SMLS 330 363|329 |S0121200
370 |382 |37.1 |S0121444
37.8 |
LOAD #4
279.1 8 PCS X D/R 24” BPE A106B 358 {333 |[376 [S0121444
.500W SMLS 33.1 |339 1369 |S0121200
349 336 0121039
_|LOAD #5
278.8 8 PCS X D/R 24” BPE A106B 364 (333 [33.1 [S0121444
500W SMLS 329 349 1353 |S0121200
376 1353 50121039
N RV sad 2 4 20
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1. Flattening test
2. Bending test

3. Pipe flaring test -

4, Hydrostatic test
5. Non-destructive test

Inspector: Cheng Yu

1. Condition of supply: hot roiled

2. Tubes deliveried in theoretical Welg,hi- i
3. DRL:10-12M

Commodity; SEAMLESS STEEL PIPE MILL TEST CERTIFICATE Certificate No.: 2001 §41002-1
- CUSTOMER: EN 10204/3.1B. '
L/C NO. : 1315756 : SPECII*ICAT[ONS:A:S[M-ASS."AS[\.'IE SA
R S3/ASME SAL06/API 5L, GR B TOLERANCE
TO A33
Pangang Group Chengdu Seamless Steel Tube Co., Ltd. Date: Sept.5,200]
LOTNO.2 Total: 111 Pes,, 4229 07Feet, 181691 Kgs
. Quantity . Mechanical Propertics Workmanship Test Chemical Analysis (%)
t No. - .
Heat No S o Lemgitm [Wegmiay] 1t Piece No Y.S(Mpa)| TSMps)[EL & 1] 2 [314]6] C 1 & [l 5 ] 7 | & TN T Ve T ey
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C LI .
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.. . o]
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Notes: 4229, 07 Remarks:
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WE CONFIRM THAT THE MATERIAL MEETS THE SPECIFICATIONS STIPULATED IN TRANSACTION NO. ST-PH 0067 DATED JUNE 1, 2001,




18-inch Casing
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T LL FREE PHONE:800-272-8277PHONE: 516-741-8398FAX:516-741-8219Email

A DEPENDABLE SOURCE YOU CAN COUNT ON

1548 THIRD STREET - F.O, BOX 583 - MINEOLA - NY 11501 - TEL: 516.741.8398 « FAX: 516,741.8210
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"BATORY" S.A.
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SWIADECTWO ODBIORU No

| ol Dylekeyjna6 CERTIFICAT DE RECEPTION  INSPECTION CERTIFICATE
; 41504 Chorzéw ABNAHMEPRUFZEUGNIS  CEPTU®HMKAT
: FOLA] Mill s Quality Certificate acc. to. EN 10204 /3.1.B
| | ........................ e R ————
‘Zamawiajacy :
Laclient - C}:fdcred 'by ~ Besteller « Jakaiunx STAmPORT S5 - A s = Kat owilce
Aldres wiysytkowy )
Adresse - Afdress |-Versandadresse — Afipec noftydatens - .
Nr i data zamdwienia klienta Nr zlecenia Nr awizu Nr wagonu
i No el ffate de la commande Ordre No ro Avis No Wagen' No
| Ofder No and date Manuf. Order Na Advice No Car No
NoundiDatum der Bestellung Aufirag No Versandanzeige No Wagon Na
M H 4Heno zaxaza M Hapaga Ne Hancutewnn Neearona
'FL/271936361/69/1094 4248503 /99
l . .
%Wyszczegofmeme zamowienia:
Sp clfu:atmn!rlc 12 commande — Order Specificalion - Spizifikation der Bestellung — Crieuudukanny sakata
: ; Przedmiot i wykonanie Zheor
: (stan obr. termicz., mech. itp.) | o 1 . . C. +tical i
P( ' ‘L objet ot I’ eucm.m (lflllemtnl \vymiar fub r)'!sunek Marka . Wytop 1 Sztuk mb. WEigh'i -
1Z- i ermique ot ['usinage) Dimesion ou dessin Marque Coulée Piéces €. mir.
Pgs. . i ltemviand specification (Heat and Dimesions or d.rav.ving S.lcel?ype Heat Picces c mtr' kg
: Pas. | . mechanical (reatement otc.) Abmussung oder Zeichnun Marke Abstich Stibok 1 Ml ke
Ne Jvn !G:i: ‘:::::."Lt:ﬁzmggu(st‘;m Pumesunur‘upnm ¢ Mapka ﬂn:a'ﬂ II;Tyu for. M
: l'lpemdzra HOMOAHLHNE (COCTOAHKE
) i : i TepM. MexaHoGpab. W op.)
N i
: Black seamless_ steel pipe$1
cg.fto (ASTM A106,Grade B,
olaranae acc.to’ #18"x0, 500"x B BO9455 3 B5,86|4992
SMM A53 H,bevelled ends :
ceto IDIN 2559/22, 10 = 13m
h |e%gh of sill flange
o '0a2m“ 1 (457,2%x12,70mm 2 z
Ath sill [gap. O-limm .
nglle df bevelling:
p egree , outside .
i era ce +/~1%,
Hout gl face of pipes
i e co ered by-Florin,
at i:P random
e 10=13m.

Le

Rt T

i Texguuecruit koHTp
‘| 1, SKEAD CHE

podano nizej.

; COCTAB H

i Kc'yftrolg gechdlcznq powyzszego zamOwienia przeprowadzd Oddzlal Techmcznej Kontrolt Wymk: badan
nirale ' .

hmq\_l delcommande a &tézxéeuts par 1& Service de Controle. Les resplhls dey essais sant mdlqués ti-aprés.

‘ﬂu pchni mvem tion of this arder has been ‘executed byifhe Woiks Conteol, Results of tests are a3 fellows. :

D::j(chm: an'l g obiger Bestellung wurde von der Fabirikationskantrolle durchgefuhrt. Die Ergebnisse der Proben sind nachstehend amgeh‘lhn_
BIEYNOMAHYT 010 13KAX BipoHanen OTRen Textuveckoro KouTpenn. PeaynbTaT HCALITAHKA IPeACTERICH HHAT.

CZNY — ANALYSE CHIMIQUE - CHEMICAL COMPOSITION — CHEMISCHE ZUSAMMENSETZUNG — XUMHUECKHA
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2 BADANIA NEECHANICZNE

—ESSAIS MECANIQUES - MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN - MEXAHUYECK HE

Cpemutamum |0
Nr wytopu |
b proby - | gran obrebki .
Noide fa coulke ou |l ° &rmi R - : Twardosc
-d:%' prouvetle l 't. rmlc'znej‘_ " Re "Rm A 7z U Durecte
'R Heat No I'ra;llemem thermique ; Hardness
3 or. tests No - eal treatemeant a o
-1 . | Abstich] * |[Therm. Boarbeitung MPa MPa “ Yo J/em Tn:{inr::“
* afler Probe kq Tepmuy. oSpstoTia S ” " P
N ey 2
HUTH npoﬁni.l : -
L
B09L 55 /29846 307 | 441 49,6
r . A
i
3. BADAN;IA tCHNOLOGICZNE - £55415 TECHNOLOGIQUES - TECHNGLOGICAL TESTS- TECHNOLOGISCHE PRUFUNGEN
I
o b Flat*ening test - positive results

r
1

i | P
- H

o .
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1
)
1
!
i
i
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i
1
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{UECKME MCIILITAHUA

~

4 %DAN*A MJFTT ALOGRAFICZNE —gs5.41s METALLOGRAPHIGUES — METALLOGRAPHIC TESTS -~ METALLOGRAPHISCHE UNTERSUCHUNGEN
~METANIGTPAS

z—=m=z

Eat:h p:’.ipje

5 INNE BADAN

1

TA - AUTRES ESSAIS - OTHER TESTS - ANDERE UNTERSHCHUNGEN. —~ APYTHE WCTBITAHMS ~~ . - -

-

hydrostatically tes*ed byipressure 8,1 MPa-positive results -

b

-

T s gt

6. UWAGI DOD

ATKOWE - ADDITIONAL REMARKS - AUTRESOBSERVATIONS - ANDERE BEMERUNGEN

Polwierzchnic

Obefflache unid Abmg

] wymiary zbadano w 100% - Surface et dimensions ant éce controlés et 100% - Surface
Fssungen geprifl 2u 100% - HapyskHith ocMOTp H Nposcpia HiMepeHufi npowasegenst 8 100%

M3

st
(1

dterial ozfna:
marked :POLAND, Quality
ncilllin

inches}/

Y S
- L ¥ . .
PZOTIO -~ la material est margué - Material marked - Das Materiat wurds bezeichnet - Marepnan oBoananen é}' i ma [
. :

; Control Mark
F:ASTM A53 GR B/ASTHM A10

6 GR B/Seamless/Size x Wall Thickness
Lenght(in f+)/Heat no/mill mark/preasure MPa/Houston 1000630

snd diméendions tésted a0 100%— -

Sur

pase des efsais oy

Untqrsuchungén i

- i [
i Na|podstdwie 1wy2ej przeprowadzonych prob materiat zwolniono

-dessus le material est délivré - According to the carried ont tests the material released — Auf Grund d
das Material freigegeben — Ha ocHosatiH bLlcHMEROBAHIME HontaiTaHuil, FIPHIHIH TOOHRIM.

er oben durchgefihrten
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TexH

Die technische: Prafu g obiger Bestellung Wurde von der Fabrikalionskentrallc

A ORY" S.A SWIADECTWO ODBIORU Ne _1607/BXP/R/99
? ‘ul. Dyrekeyjna 6 CERTIFICAT DE RECEPTION INSPECTION CERTIFICATE
; Sf‘:\,ﬂmf’“ ABNAHMEPRUFZEUGNIS CEPTH®HUKAT - -+ -
- Mill e Quality Certificete @cc.tn.EF. 10204/3.1.3
- , it nowmyl -
‘Zamawiajacy i _ .
La cliem“_ O:rircd) by — Besteller - 3axaiynx 5T ALEXPORT S -4. Kﬂ towice
Aldres wysytkowy
‘Adresse — Agddress - Versandadresse — Afpec toayvarens
Nr i data gamdwienia klienta Nr zlecenia Nr awizu Nr wagonu
Nao et datc de la commande Chrdre No Avis Na Wagea No
: rder No and date Manuf. Order No Advice No " CarMe
No und|Datum der Bestellung Auftrag No Versandanzeige No Wagaon Ne
: NP H 4HCNO 33Kata Ny srapana Nt udpeuieuus Nt sarows
"PL/271936361/69/1094 4248503/99
Wyszczegolnienie zamowienia:
Spcificationi de la dommande — Order Specification - Spizifikation der Bestellung - Coeunduxaunn saxaza
i " Prz zdmiot! wykonanit? heores+
| | (stan o?r. termicz., mech. itp.) o ) - tical
Paz.| el | Wymiar lub rysunek | Marka | Wytop | Sztuk | mb. qeight
P z : hermlqufz ¢t l'usinage) yDimesiou ou dzs,sin Marque Cﬁécp Piices o mir f
EP 4 llem.'md E.P“'ﬁcahn" (He_'l and Dimesions or drawing Steel type Heal Pieces c. mir. g
‘;g']‘:"n G&g:‘;f::;‘:;y;ﬁg?:g;:;iﬂm Abmussung oder Zsichnung Marke Abstich Stdck 1M r
und |nechan. Bearbeitung usw.) Paamep HIk YepTexk Mapka Mnaska _ Wryx nar. m
i Flpenmat u ueitoimenne (cocToxHHe
. l TEpM. K MeXanabpal, H np.) v
Bladk meamless steel pigel " «
a_'ckitoias 4106,Grgde B, ¥18 20,500 x| B  [809162 | 10 121,99 1697
tiolgrepnces scc.to 1" 10 = 13m
& 453 B,bevelled ends
ace{to DIN 2559/22, /457,2x12, T0mm|/
the |[height of #ill flangs
from O=2mm -~ . - ..
wi sill |gap O-4mm,
apngle of Ppevelling:
30 degyees,outaide
dip |tolerquce +/-1%,
outgide surface of Eipea
gipgle :doyered by-Florin,
mat¢rigl ip random
lepghtst 19 = 13m.
Kohtrole tech_ iczna powyzszego zamowienia przeprowadzil Oddziat Technicznej Kontroli. Wyniki badan
podano nizej. | _ SEET : . :
| L% cpntrole tectiniquel de fa commande a 4é exécule par te Service de Controle. Les resuitats des essais sont indiqués ci-aprés,
“The fechnical-invedtidation of this order has been executed by the Works Control. Resulis of tests are 35 fellows.

durchgefihrt. Dic Ergebnisse der Proben sind nachstehand xl:ngeﬁlhn. :
MuECKi KOHTPONL BRILtEYNOMARYT o0 2akada npoHInen Orer TexHHYeckaro Koirrpona. PeaynuTar HenuiTansA NpencTasned Hixke,

1. AD CHEMICZNY - ANALYSE CHIMIQUE — CHEMICAL COMPOSITION - CHEMISCHE ZUSAMMENSETZUNG — XHMHYECKHR
- GOCTAB - .
M_n Si P S Cr Ni Cu | Mo v
0,62 0,27 0,019 0,018 ._0,_,9.7.-(_1.-, 100,21 0,03 O,CIO




2. BADANIA M

; {ECHANICZNE —£55AIS MECANIQUES - MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN - ME XAHHNECKHE
- HCIBITAHWA | | .
Nr wytopu _
lwb proby | gtan obrabki .
Nade la coutéc ou || ° N _ Twardosé
ide]T eprouvente || termiczne; ‘Re Rm A Z U Durete -
! Heat No- [ Traitement thermique Hardness
ir. tests No Heat ycatement a o 2
i "] Abstich’ Therm. Bearbeitlung MPa | MPa Yo 7o Yem TB::::,CC“
. oder Prabe No | [TepMuw. ofipaiorxa 2 n
* |Ne mnanxu
'um-{ apofts
e
809162 /7941 296 (448 [41,7

;
i
I
H 1
Dl
i
i
i
i

|| 4. HADANIA M

3, BADANIA T

tCHNOLOGICZNE — Essals TECHNOLOGIQUES - TECHNOLOGICAL TESTS. TECHNOLOGISCHE PRUFUNGEN
Flettening teat = pogitive resulta

P - PETAM¢WA¢

ETALOGRAFICZNE ~ESSAIS METALLOGRAPHIQUES — METALLOGR APHIC TESTS - METALLOGRAPHISCHE UNTERSUCHUNGEN
HUECKHE MCTTRIT AHMA

|
{ 5. YNE BADAN

[A - AUTRES ESSAIS - OTHER TESTS — ANDERE UNTERSUCHUNGEN — JIPYTHE HCTLITAHMA

iEe¢h pipe |hydrostgtically tested by pressure 8,1 MPg-positive Tesulte
6. ;U'WAGI DODATKOWE - ADDITIONAL REMARKS — AUTRESOBSERVATIONS — ANDERE BEMERUNGEN
Po NiBI'ZCI_ll'_IiQ wym:ary zbadano w 100% - surface et dimensions ont éle controlés et 100% - Surface and dimensions tested at 1 -
Obetfliche und Abméssungen geprafl zu 100% - Hapysmsrit acMorp o NPOBENKa HIMCPSHUE NpoiIBeaeHnt 8 100% L A k\
.t . . . g
Materiat OZNAGZONO0 - [ material est margué - Material marked - Dias Material wirde bezeichnel - MaTepuan o6caaden g ﬁ)
ed:POUYAND,Quality Control Mark _ :
n;;é gcilili : aé%u A 53yGR B/ASTM A106 GR B/Seamless/Size x Wall Thickpes
/ip inche ﬁlhength /in £t/ /Heat no/mill mark/presure MPa/Houston 1000
Nalpodstawie wyzej przeprowadzonych préb materiat zwolniono ‘
Suf Base des egsais cy-dessus le material est délivré — According to the carried ont leats the material released — AuFGrund der oben durchgefihrien
Unteysuchungen wurde das Material freigegeben - Ha ocHoBaHiH suIUERMEHOBRHHLIK HCMMTAINA, APHIHAH FOOHEIM.
i+ Kontrola Jakosci _ Dyrekcja Huty
: . Conlr&le de Fabrikstion Direction de FUsine
; Conlro| of Manufacture Works Managemem
: Fabrikstionskontrolle PELNO M OEYqHRiIgop 7 A N
. Texuniecxuti KoRTpOLL Z4H KIER. OANpmMrdmmopn: st .
l‘inrf %‘I‘; Wi 4
b L 2
P Wik YR dn...3:12. . 1999 r.
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gap O=4mm,
sOuteide
nce +/-1%y
rface of pipes
ered by~ E

in rendom
10

- 13m

of gill flange

orin,

R ORY" SA SWIADECTWO ODBIORU Na 1606/EXP/R/99
: ul. Dyfekeyjoa 6 CERTIFICAT DE RECEPTION  INSPECTION CERTIFICATE
41-304 Chorzow ABNAHMEPRUFZEUGNIS  CEPTU®HKAT
. Mill & Quality Certificate wcc.to BN 10204/3.1.B
: for normy/ )
Zamawiajacy STALEXPORT S.A. = Kgtowlce
Ld client - Ordered|by — Besteller - Bakazuux
.Aldres wysytkowy o -
‘Adresse ~ Address -Versandadresse — Aapec nomyuatenn
' Nri data gaméwienia klienta Nr zlecenia Nr awizu Nr wagonu
Nao et fate de la cormmande Ordre No Avis No © Wagen No
: Cfder No and date Manuf. Order No Advice No Car No
No und[Datum der Bestellung Aufirag No Versandanzeige No Wagon No
: Nt n 4Hcao jaxaia MNe Hapana Nz pareweHuns Nt parona -
PL/2719363€1/69/1094 4248503/99
Wyszczegolnienie zamowienia:
Sp+ciﬁcariun de llrimmmdu — Qrder Specification - Spizifikation der Bestellung ~ CnztKgncauns 3akaza
’ - Przgdmiot i wykonanie Dheorad
¢ | (stan obr. termicz., mech. itp.) | = - ' sticgl
Poz L'alijet ot I'exection (traiternent Wymiar fub rysunek | Marka Wytop | Sztuk | mb. |weight
T ErmIqUE =L L usinage) Dimesion ou dessin Marque Coulée Pidces < mr. k
Pas. ftemizad specification (Heat and Dimesions or drawing Steel type Heal Picces <. mir. g
pro:fn ng:':__ c::;u:::i‘:::‘;“h:::t;“(:&crm Abmussung oder Zeichnung Marke Abstich Stdck 1. M. Kr
o und mechan. Bearbeilung usw.) Pasmep nm wepren Mapes fmtka Wryx nar. m
:I'Ipenme*r W HenonrMeHne (COCTORHHe
’ TepM. H MexanoGpal, # np.}
lesg gteel piBe " "
A106,Grade B,/ @ 18 x0,500 x B 809189 | 7 85,38 11884
acc.to _ -
ybevelled enda 10 13m
2559/22, /457 ,2x12 , T0mm )/

K(;:ntrole techniczna powyzszego zamowienia przeprowad

poilano nizej.
Le controle te¢hniqud

zit Oddziat Technicznej Kontroli. Wyniki badan

de la commande a &t¢ exéeute porJe Service de Controle. Les résubats des essais sont indiqués ci-aprés,

The technical investigation of this order has been executed by the Works Control. Results of tests are as fellows.

Die technische: Prufus
Texyuweckmit KOHTP4
1, SKLAD CHEN

aocTab ’

8 abiger Bestellung wurde von der Fabrikationskontrolle durchgefiihnt. Die Ergebnisse der Proben sind nachstehend a-:ngcﬁkhrt.
Ak BLIUEYTOMANYTOFD 3akasa fipakanen OTaen Texti4eckoro Kotmposia. Peay itaT #ont ranus Dpelctasncy wisce,

MICZNY — ANALYSE CHIMIQUE ~ CHEMIC AL COMPOSITION — CHEMISCHE ZUSAMMENSETZUNG - XHMMECKHI

ytop -
- Laoulée
" | Heat
A{l.bsu'ch

" Mnasxa

C Si

P ' ,CT

Ni Cu Mo

v

809189

15 0,28

0,012

0,007 0,0

' 0,09 0,1

B R

9 0,03 0,
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2. BADANIA MECHANICZNE —£55A15 MECANIQUES ~ MECHANICAL TESTS - MECHANISCHE UNTERSUCHUNGEN - MEX AHHNECKHE
. BCTTAHMA :

| [ .Nr wytopu
- lub prdby [lgean obrobki

-Ne de I coulée ou L . Twardosé
il deT epradvette termicznel | po "Rm A Z U Durets
© HeatNo Traitement thermique Hardness
or. tests No Heat yeatement AMBP B V. o 2 Hiu
" Abstich Thevm. Bearbeitung MPa MPa é' 7o Tem Tacpur:ec'rl.
-ader Probe No Tepnud. ofipaorka
Nennanik - B
. WM npoﬁa:l
i
i
!

809189/27/934 304 440 | 43,7

ER EADAN{A‘ THCHNOLOGICZNE - Essals TECHNOLOGIQUES ~ TECHNOLOGICAL TESTS- TECHNOLOGISCHE PRUFUNGEN
|- Flattening teet - positive results

R BADANIA METALOGRAFICZNE —£5541S METALLOGRAPHIQUES - METALLOGRAPHIC TESTS - METALLOGRAFHISCHE UNTERSUCHUNGEN
i[ - METAATOrPASHUECKHE HOMLITAHMR

15. :INNE BADANJA - AUTRES ESSAIS - OTHER TESTS ~ ANDERE UNTERSUCHUNGEN — aPvTHE HCMBITAHMA _
Bach pipe| hydrostatically teeted by pressure 8,71 MPg ~ positive results

6. UWAGI DODATKOWE - ADDITIONAL REMARKS - AUTRESOBSERVATIONS ~ ANDERE BEMERUNGEN

Oberfliche und Abméssungen gzprift zu 100% - Hapykueld ACMATP K APOREPEE HIMEPEHHH ponanegetad & 100%: . b
L Material Qznaqzono - 1 material est margué - Materiaf marked - Das Material wurde bezeichnet - Marepuan oSaanaen [

inked: POLARD,Quelity Control Mark - A A
:ggﬁgilﬂ.in : AéQTﬂ A53yGR B/ASTH 4106 GR B/Seamlegs/Size x Wgll Thic kneag
/id ischeef//Length /in ft//Heat pno/mill mark/pressure MPa/Houston 10006307

Powierzchnig { wymiary zbadano w 100% - Surface =t dimensions ont étc controlés ¢ 100% - Surface snd dimensioris tested ‘FK"’,;
24 fose

Na podstawie wyzej przeprowadzonych préb materiat zwolniono
Sur base des esxaic culdessus lo material est délivré — According 1o the carried ont tests the matarial released - Auf Grund der oben durchgefithrien -
Ustetsuchungen wurdp das Material freigegeben — Ha ocHoBaHHH sbitlicHMEHOBANHBIX HCRMTIHME, NPHAHAH COOHBIM.

. Kontfola Jakosci. Dyrekcja Huty
Conlrélle de Fabrikation Direction de I'Usine
Contro] of Manufucture : Waorks Management
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' | Die.téchnischiy Prafiy
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e ORY" S SWIADECTWO ODBIORU Ne _ 1602/EXP/R/99
ul. Dfrekeyjon 6 CERTIFICAT DE RECEPTION INSPECTION CERTIFICATE
: :giANCglméw ABNAHMEPRUFZEUGNIS CEPTH“DHKAT
- Mi11 “s Quality Certificate acc, +o..EN. 19204{3_1 B.
. r pomy
Zamawjajacy -
Le client - Ord:.-rc( by - Bestellc'f- IxxarqHk STALEXPORT S.A .« - K&towice
Adres wysy kowy )
Adressc ~ Address —Versandadresse — Aapec nonyvatena
Nr i.datal zamdwienia klienta Nr zlecenia Nr awizu Nr wagonu
_ No ¢l date de la commande Ordre No - Avis Na WagenNe
der No and date Manuf. Order No * Advice No CarNo '
:No ungd Datum der Besteliung Auftrag No Verssndanzeige No Wagon Na
2 M YHCNO 1aKas No napana Nz wascwenuy Ne paroua
PL/271934361/69/109& 4248503/99
§Wyszczégélnienie Zamowienia:
iSpecification de 1a Fommande ~ Order Specificalion - Spizifikation der Bestellung - Caeuxdinauna 1akan
: ; Przedmiot i wykonanie eore
(stan obr. termicz., mech. itp.) | .. — .o I ~tical”
b L objet ot I"execti ( i i ‘ .
Poz ermigue  Fasoags W”E?.iifif:‘fl oanek] Nora | Wyiop | Szuk ) mb. welght
s:: lle:| ':‘::?ﬂi"ﬁ‘mrn (:":l ;"d Dimesions or drawing Steel type Heal Pieces . mitr. Erg
d o Iec ::' reatemen el erm Abmessung oder Zeichnung Marke Abstich Stack .M,
_‘J‘f!:iu’n : G:ﬁﬁ:.lt::.n,'iﬁmﬂlgguﬂ) Panaeep Wnu vepTew Mapka Mnanka Ty nor. M
. MpehtteT # HCNOAHAHKE (COCTOAHHS
P : TpM. H ncuuoﬁp;ﬁ. Hnp.)
k seanless steel pipef
to A A106,Grade B,
rance| acc. +o ' " "
A3 beve}led ends | #18"x0, 500™x B 808976 | 10 421,56/ 16920
to: D 2559/22
height of si1i fiange 10 - 13m
O=2min . - .. Ny P .
8111 gap O-hmm, {457, 2x12, 7C0m }
e of bevelling:
egreeg,outside
+olerance +/-1%,
ide sprface of pipes
le, coyered by-Florin,
e n random
0""1 3“-1 -

podano niizej.

‘{e;:'umecxm‘i: KoKtp)

' COCTAB

Le controle techniqupe de Ja commande a &té exscute par l2 Service de Controle. Les ts‘f )
The lechmcll";mtcmgmon of this order has been.sfectited by.the Works Control. Resulls of tests are as fellows.

. fig obiger Bestellung wurds win der- Fabrikatigaskontralle’ Jurchgeﬁhn. Die Ergehnisse der Proben sind nachatzhend nngeﬁlhﬂ.
il BENUCY R OMAHYTOIC 2aKA30 APOKHIBZT OTRen TexHuuceroro KoKTpoan, PEayAsTaT HERMTANWA NPEACTARNer HitKe.

antrolc'techhlczna powyzszego zaméwienia przeprowadzit Oddziat Techmczne_] Kontroli. Wyniki badan
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Jan 30 02 Pp9:S3a Tubular Fiberglass Corp. 281 847-1931 1]

January 29, 2002

The subject 13-3/8" RED BOX 1250 fiberglass casing, intended for installation
under the “City of Ft. Mvers Water Treatment Plant, Deep Water Injection
Project” contract by Youngquist Brothers, Inc. of Ft Myers, Florida: was

manufactured by Tubular Fiberglass Corporation of Houston, Texas under TFC Job
Numbers 8171 and 81 74, during the months of November and December 2001.

The 13-3/8" RED BOX 1250 casing is new and Unused fiberglass reinforced epoxy
. resin composite, manufactured by the filament-winding method. The epoxy resin is
an aromatic amine cured system. The casing is manufactured in nominal 30 fi.
averall lengths . Every joint is male x female, with threaded & coupled connections.
Threads are 13-3/8° size 8-round casing-short threads, in accordance with AP!
Specification 5B, 14" Edition, Table 6 (L4 dimension is minimum). Male threads and
coupling threads are precision lathe cut. Every joint of casing is furnished with thread

.

Casing has the following nominal dimensions:

Diameters (ID/OD) Wall thickness Coupling OD Weight/t Weight/fjcint
12.00"/13.21" 060" 16.0" max. 21.61bs 649 ibs

Casing has the following Operating performance ratings:

Intemnal Pressure Collapse Pressure Axial Tension Max. Temperature

1250 psi 600 psi 166,500 Ibs 210deq. F

Sk,

| Tuiminat Tyoe: | §hop Drawing

Somple
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APPENDIX E

Injection Well System Record Drawings




APPENDIX E.1

IW-1 Wellhead Record Drawings
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APPENDIX E.2

Dual Zone Wellhead Record Drawings
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Dual Zone Monitor Well Control Panel Layout
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Annular Tank Facilities Control Panel Layout
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City of Fort Myers RO WTP Injection Well Facilities

Deep Injection Well (IW-1)
Lithologic Description

Depth (ft. bply

Observer's Description

From To :

) 10 Shells and shell fragments, unconsolidated

10 20 Same as above

20 30 Clayey Sand, fine to medium guartz sand with approximately 20% olive gray,
phosphatic clay

30 40 Sandy Clay, olive gray, low porosity, trace of phosphate, with approximately
20% tine quartz sand

40 50 Clay, olive gray, low porosity, moderate plasticity, trace of fine grained quartz
sand

50 80 Same as above

60 70 Same as above

70 80 Same as above, with sandy limestone (20%), medium sand grained, sparry
cement, low to moderate porosity, moderately consolidated, some fossil
fragments

80 80 Sandy Limestone {90%]}, fine to medium sand grained, phosphatic, sparry
cement, moderate porosity, moderately consclidated, sorne shell fragments;
clay (10%), light gray

g0 100 Same as above, with sandy limestone {(20%), medium sand grained, sparry
cement, low to moderate porosity, moderately consolidated, some fossil
fragments

100 110 Clayey Sand, tine to medium quartz sand with approximately 20% olive gray
clay

110 120 Sandy Clay, olive gray, low porosity, trace of phosphate, with approximately
20% fine quartz sand ]

120 130 Clay, olive gray, low porosity, moderate plasticity, trace of fine grained quartz
sand

130 140 Clay, olive gray, low porosity, moderate plasticity, trace of fine grained quartz
sand

140 150 Phosphatic Clay, olive gray, low porosity, high plasticity

150 160 Same as above, with limestone {40%), dark yellowish brown to light gray, fine
sand grained, high porosity, trace of phosphate, well consolidated; shell
fragments (10%), fine grave! sized, unconsolidated

160 170 Phosphatic Clay (60%), light gray to clive gray, low porosity, moderate to high
plasticity; phosphatic limestone {40%), light gray, fine sand grained, moderate
porosity, moderately consolidated

170 180 Same as sbove

180 190
Phosphastic Limestone, medium gray (salt and pepper), fine sand grained, 10%
fine grained quartz sand, spanty cement, moderate porosity, pootly consolidated

190 200 Same as above, with 5% fine gravel sized shell fragments

200 210 Phosphatic Limestone (80%}, medium gray {salt and pepper), fine sand grained,
10% fine grained quartz sand, sparry cement, moderate porosity, pootly
consolidated; phosphatic clay (20%), light gray, fow porosity

- 210 220 Clay (80%), light olive gray, low porosity, phosphatic; phosphatic limestone

(20%), yellowish gray, very fine to fine sand grained, pelycypod and gastropod
molds, moderate porosity, well consolidated

220 230 Same as above

230 240
Phosphastic Limestone, medium gray (salt and pepper), fine sand grained, 10%
fine grained quartz sand, sparry cement, moderate porosity, poorly consolidated

240 250
Phosphatic Clay, olive gray to light gray, low porosity, moderate to high plasticity

250 260 Clay, grayish olive, low porosity, high plasticity

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities

Deep Injection Well (IW-1)

Lithologic Description
Depth (ft. bpl) Observer's Description
From To
260 270 Phaosphatic Clay, light gray to grayish olive, low porosity, moderate plasticity
270 280 Same as above
280 290 Same as above
290 300 Clay, greenish gray, phosphatic, low porosity, high plasticity
300 310 Clay (90%), very light gray, phosphatic, iow porosity, moderate plasticity; micrite
(10%), light gray, low porosity, well consolidated
310 320 Phosphatic Clay (90%), light gray, low porosity, moderate plasticity; limestone
(10%), fine sand grained, abundant fossil casts, phosphatic, high porosity, well
consolidated
320 330 Same as above
330 340 Phosphatic Clay, light gray, low porosity, moderate plasticity
340 350 Same as above
350 360 Same as above
360 370 Same as above
370 380
Clay, dark greenish gray to light gray, low porosity, moderate fo high plasticity
380 390 Clay, dark greenish gray, low porosily, moderate to high plasticity
390 400 Clay (90%), very light gray, phosphatic, low porosity, moderate plasticity; micrite
{10%), medium gray, phosphatic, moderate porosity, well consolidated
400 410 Clay (50%}), very light gray, phosphatic, low porosity, moderate plasticity; micrite
. {50%), medium gray, phosphatic, moderate porosity, well consolidated
410 420 Clay (80%), very light gray, phosphatic, low porosity, moderate plasticity; micrite
{20%), medium gray, phosphatic, moderate porosity, well consolidated
420 430 Micrite, light to medium gray, low porosity, poorly to moderately consolidated
430 440 Same as above
440 450 Micrite (80%), tight to medium gray, low porosity, peorly to moderately
consolidated; clay, light gray, tow porosity
450 460 Limestone, very light gray, fine sand grained, abundant fossil molds, micritic
cement, moderate porosity, well consolidated
460 470 Limestone, very light gray, fine sand grained, micritic cement, moderate
porosity, well consolidated
470 480 Same as above
480 490 Same as above
490 500 Same as above
500 510 Same as above
510 520 Same as above
520 530 Same as above
530 540 Same as above
540 550 Clay, light greenish gray (5G 8/1), low porosity, high plasticity
550 560 Ciay, bluish white (58 9/1), low porosity, medium plasticity
560 570 Limestone, very pale orange (10YR 8/2), high porosity, moderately
consolidated, medium grained
570 580 Same as above
580 590 Same as above
590 600 Same as above
€00 610 Clay, bluish white (5B 9/1), low porosity, medium plasticity
610 620 iimestone, very pale orange (10YR 8/2), high porosity, moderately
consolidated, medium grained
620 630 Same as above
630 640 Same as above
640 650 Same as above, well consolidated
650 660 Same as above

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities
Deep Injection Well (IW-1)
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To

660 670 Same as above

670 680 Same as above, moderately consclidated
680 690 Same as above

690 700 Same as above, well consolidated
700 710 Same as above

710 720 Same as above, moderaiely consolidated
720 730 Same as above

730 740 Same as ahove

740 750 Same as above

750 760 Same as above

760 770 Same as above

770 780 Limestone, yellowish gray (6Y 8/1), very fine grained, well consolidated, low

porosity
780 780 Clay, yellowish orange (10YR 7/6), low porosity, high plasticity -
790 800 Limestone, very pale orange (10YR 8/2), medium porosity, moderately to well
consolidated, medium grained

800 810 Same as above

810 820 Same as above

820 830 Same as above

830 840 Same as above

840 850 Same as above

850 860 Same as above

860 870 Same as above

870 880 Same as above

880 890 Same as above

890 900 Same as above

900 210 Same as above

919 820 Same as above

920 930 Same as above

930 940 Same as above

940 950 Same as above

950 260 Same as above

260 970 Same as above

970 980 Same as above

980 990 Same as above

290 1000 Same as above

1000 1010 Same as above

1010 1020 Same as above
1020 1030 Same as above

1030 1040 Same as above

1040 1050 Same as above

1050 1060 Same as above

1060 1070 Same as above

1070 1080 Same as above

1080 1090 Same as above

1090 1100 Same as above

1100 1110 Same as above

1110 1120 Same as above

1120 1130 Same as above

1130 1140 Same as above

1140 1150 Same as above

1150 1160 Same as above

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities
Deep Injection Well {({W-1)

Lithologic Description
Depth (ft. bpl) Observer's Description
From To
1160 1170 Same as above
1170 1180 Same as above
1180 1190 Same as above
1190 1200 Same as above
1200 1210 Same as above
1210 1220 Same as above
1220 1230 Same as above
1230 1240 Same as above
1240 1250 Same as above
1260 1260 Same as above
1260 1270 Same as above
1270 1280 Same as above
1280 1290 Same as above
1200 1300 Same as above
1300 1310 Same as above
1310 1320 Same as above
1320 1330 Same as above
1330 1340 Limestone, yellowish gray (5Y 8/1), very fine grained, well consolidated, low
porosity, forams (5%)
1340 1350 Same as above
1350 1360 Same as above, forams abundant
1360 1370 . Same as above
1370 1380 Same as above
1380 1390 Same as above
1380 1400 Same as above
1400 1410 Same as above
1410 1420 Same as above
1420 1430° Same as above
1430 1440 Same as above
1440 1450 Same as above
1450 1460 Same as above
1460 1470 Same as above
1470 1480 Same as above -
1480 1480 Same as above
1480 1500 Same as above
1500 1510 Same as above
1510 1520 Same as above
1520 1530 Same as ahove
1530 1540 Same as above
1540 1550 Same as above
1550 1660 Same as above
1560 1570 Same as above
1570 1580 Same as above
1580 1590 Same as above
1590 1600 Same as above
1600 1610 Same as above
1610 1620 Same as above
1620 1630 Same as above
1630 1640 Same as above
1640 1650 Same as above
1650 1660 Same as above
1660 1670 Same as above
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City of Fort Myers RO WTP Injection Well Facilities

Deep Injection Well (IW-1)
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To

1670 1680 Same as above

1680 1690 Same as above

1690 1700 Same as above

1700 1710 Same as above

1710 1720 Limestone (50%), yeliowish gray (5Y 8/1), very fine grained, well consolidated,
low porosity, forams; Dolomite (50%) dark yellowish brown, (10Y 4/2), very well
consolidated, iow porosity, microcrystalline

1720 1730 Same as above

1730 1740 Limestone, yellowish gray (§Y 8/1}, very fine grained, well consolidated, low
porosity

1740 1750 Dolomite, dark yellowish brown, (10Y 4/2), very welt consolidated, low porosity,
microcrystalline

1760 1760 Same as above

1760 1770 Same as above .

1770 1780 Limestone, yellowish gray (5Y 8/1), very fine grained, well consolidated, low

. porosity

1780 1790 Same as above

1790 1800 Same as above

1800 1810 Limestone, yellowish gray (5Y 8/1}, medium grained, moderately consolidated,
low porosity '

1810 1820 Same as above

1820 1830 Same as above

1830 1840 Same as above

1840 1850
Limestone, yellowish gray (5Y 8/1), fine grained, well consolidated, low porosity

1850 1860 Limestone (75%), yellowish gray (5Y 8/1), fine grained, well consolidated, low
porosity, Dolomite (25%) dark yellowish brown, (10Y 4/2), very well
consolidated, low porosity, microcrystalline

1860 1870 Same as above

1870 1880 Same as above, reduce limestone to 25%, increase dolomite to 75%

1880 1880 Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

1880 1800 Same as above

1900 1810 Same as above

1910 1920 Same as above

1920 1930 Same as above

1830 1940 Same as above

1940 1950 Same as above

1950 1960 Limestone, yellowish gray (5Y 8/1), medium grained, poorly consolidated, low
porosity

1960 1970 Dolomite, dark yellowish brown, (10Y 4/2}, very well consolidated, low porosity,
microcrystalline

1970 1980 Same as above

1980 1990 Same as above

1980 2000
Limestone, yellowish gray (6Y 8/1), fine grained, well consolidated, low porosity

2000 2010 Same as above

2010 2020 Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

2020 2030 Same as above

2030 2040 Same as above

2040 2050 Same as above

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities

Deep Injection Well (IW-1)

Lithologic Description
Depth (ft. bpl) Observer's Description

From To

2050 2060 Same as above

2060 2070 Same as above

2070 2080 Same as above

2080 2090 Same as above

2090 2100 Same as above

2100 2110 Same as above

2110 2120 Same as above

2120 2130 Same as above

2130 2140 Same as above

2140 2150 Same as above

2150 2160 Same as above

2160 2170 Same as above

2170 2180 Same as above

2180 2190 Same as above

2190 2200 Same as above

2200 2210 Same as above

2210 2220 Same as above

2220 2230 Same as above

2230 2240 Same as above

2240 2250 Same as above

2250 2260 Same as above

2260 2270 Same as above

2270 2280 Same as above

2280 2280 Same as above

2290 2300 Same as above

2300 2310 Same as above

2310 2320 Same as above

2320 2330 Same as above

2330 2340 Same as above

2340 2350 Same as above

2350 2360 Same as above

2360 2370 Same as above

2370 2380 Same as above

2380 2390 Same as above

2390 2400 Same as shove

2400 2410 Same as above, change color to Grayish orange (10YR 7/4)

2410 2420 Same as above, change colorto Dark yellowish brown, (10Y 4/2)

2420 2430 Same as above

2430 2440 Same as above

2440 2450 Lignite, black (N1), very fine grained, poorly consalidated, low porosity, glossy
luster, 180 degree cleavage

2450 2460 Same as above

2460 2470 Same as above

2470 2480 Same as above

2480 2490 Lignite (50%), black (N1}, very fine grained, poorly consolidated, low porosity,
glossy luster, 180 degree cleavage; Limestone,

2490 2500 Limestone, pale yellowish brown, (10YR 6/2), very well consolidated, low
porosity, fine grained

2500 2510 Same as above

2510 2520 Same as above, moderately consolidated, medium grained

2520 25630 Same as above

2530 2540 Same as above

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities
Deep Injection Well (IW-1)
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To

2540 2650 Same as above

2550 2560 Same as above

2560 2570 Same as above

2570 2580 Same as above

2580 2590 Same as above

2590 2600 Same as above

2600 2610 Same as above

2610 2620 Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

2620 2630 Same as above, light brown (5YR 5/6)

2630 2640 Limestone, yellowish gray (Y 8/1), fine grained, moderately consolidated, low
porosity

2640 2650 Same as above

2650 2660 Same as above

2660 2670 Same as above

2670 2680 Same as above

2680 2690 Same as above

2690 2700 Dolomite, light brown, (5 8/1}, very well consolidated, low porosity,
microcrystalline

2700 2710 Same as above

2710 2720 Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

2720 2730 Dolomite, light brown, (5Y 8/1), very well consclidated, low porosity,
microcrystalline

2730 2740 Same as above

2740 2750 Same as above

2750 2760 Same as above

2760 2770 Same as above

2770 2780 Same as above

2780 2790 Same as above

2790 2800 Same as above

2800 2810 Same as above

2810 2820 Same as above

2820 2830 Same as above

2830 2840 Same as above

2840 2850 Same as above

2850 2860 Same as above

2860 2870 Same as above

2870 2880 Same as above

2880 2890 Same as above

2890 2900 Same as above

2900 2910 Same as above

2910 2820 Same as above

2920 2930 Same as above

2930 2040 Same as above

2940 2950 Same as above

2950 2960 Same as above

2960 2970 Same as above

2970 2980 Same as above

2980 2990 Same as above

2990 3000 Same as above

3000 3010 Same as above

DIW Lithology
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City of Fort Myers RO WTP Injection Well Facilities
Deep Injection Weil (IW-1)
Lithologic Description

Depth (ft. bpl) Observer's Description
From To
3010 3020 Same as above
3020 3030 Same as above
3030 3040 Same as above

End of Borehole
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APPENDIX F.2

Dual Zone Monitor Well Lithologic
Descriptions




City of Fort Myers RO WTP Injection Well Facilities

Dual Zone Monitoring Well
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To
0 10 Shells and shell fragments, unconsolidated

10 20 Same as above

20 30 No Sample

30 40 Sandy Clay, olive gray, low porosity, trace of phosphate, with approximately
20% fine guartz sand

40 50 Shell; and sandy clay, olive gray.

50 60 Same as above

60 70 Same as above

70 80 Same as above, with sandy limestone (20%), medium sand grained, sparry
cement, low to moderate porosity, moderately consolidated.

80 20 Same as above

90 100 Same as above

100 110 Same as above

110 120 Same as above

120 130 Clay, olive gray, low porosity, moderate plasticity; some shell fragments; trace
of fine grained quartz sand

130 140 No Samples

140 150 Clay, olive gray, low porosity, moderate plasficity; some shell fragments; trace
of fine grained quartz sand

150 160 Same as above, with limestone (40%), dark yellowish brown to light gray, fine
sand grained, high porosity, trace of phosphalte, well consolidated; shell
fragments (10%), fine gravel sized, unconsolidated

160 170 Same as above

170 180 Same as above

180 190 Phosphastic Limestone, medium gray (salt and pepper), fine sand grained,
10% fine grained quartz sand, sparry cement, moderate porosity, poorly
consolidated

180 200 Same as above, with 5% fine gravel sized shell fragmsnts

200 210 Phosphatic Limestone (80%), medium gray (salt and pepper), fine sand
grained, 10% fine grained quariz sand, sparry cement, moderate porosity,
poorly consolidated; phosphatic clay {20%), light gray, low porosity

210 220 Same as above :

220 230 Same as above

230 240 Clay, grayish olive, low porosity, high plasticity

240 250 Phosphatic Clay, olive gray to light gray, low porosity, moderate to high
plasticity, some phosphatic limestone

250 260 Phosphatic Clay, light gray tc grayish olive, low porosity, moderate plasticity

260 270 Same as above

270 280 Same as above

280 280 Same as above

290 300 Same as above

300 310 Clay (90%), very light gray, phosphatic, low porosity, moderate plasticity;
micrite (10%), light gray, low porosity, well consolidated

310 320 Phosphatic Clay, light gray and dark olive green, low porosity, moderate
plasticity

320 330 Same as above

330 340 Clay, dark greenish gray, low porosity, moderate to high plasticity

340 350 Same as above

350 360 Same as above

360 370 Same as above

370 380 Same as above

MW lithology
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City of Fort Myers RO WTP Injection Well Facilities _

Dual Zone Monitoring Well
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To

380 390 Same as above

390 400 Clay (90%), very light gray, phosphatic, low porosity, moderate plasticity;
micrite (10%), medium gray, phosphatic, moderate porosity, well consolidated

400 410 Clay/manrl, very light gray, phosphatic, low porosity, moderate plasticity;

- medium gray, phosphatic, moderate porosity, well consolidated

410 420
Same as above

420 430 Same as above

430 440 Same as above

440 450 Micrite {80%), light to medium gray, iow porosity, poorly to moderately
consolidated; clay, light gray, low porosity

450 460 Limestone, very light gray, fine sand grained, abundant fossil molds, micritic
cement, moderate porosity, well consolidated

460 470 Limestone, very light gray, fine sand grained, micritic cement, moderate
porosity, well consolidated

470 480 Same as ahove

480 490 Same as ahove

490 500 Same as above, abundant fossil casts and molds

500 510 Same as above

510 520 Same as above

520 530 Same as above, phosphatic

530 540 Same as above

540 550 Same as above, little light bluish gray limestone

550 560 Same as above, very pale orange limestone

560 570 Clay, bluish white {6B 8/1), low porasity, medium plasticity

570 580 Limestone, very pale orange (10YR 8/2), high porosity, moderately
consolidated, large fragments, medium grained

580 590 Same as above

590 600 Limestone, fine grained white to very pale orange, moderate to low porosity

600 610 Limestone, very pale orange (10YR 8/2), high porosity, mederately
consolidated, medium grained '

610 620 Same as above

620 630 Same as above

630 640 Same as above

640 650 Same as above

650 660 Same as above

660 670 Same as above

670 680 Clay, light tan, moderate plasticity, and limestone as above

680 690 Limestone, very pale orange (10YR 8/2), lower porosity, well consolidated,
medium grained

690 700 Same as above

700 710 Same as above; and clay, light tan, moderated plasticity

710 720 Limestone, very pale orange (10YR 8/2), moderate to low porosity, well
consolidated, medium grained

720 730 Same as above

730 7490 Same as above

740 750 Clay, light yellowish gray, moderate plasticity, low porosity, some limestone as
above

750 760 Limestone, light gray, well consofidated, more angular larger fragments, low
porosity, fittle clay as above

760 770 Same as above

MW lithology
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City of Fort Myers RO WTP Injection Well Facilities

Dual Zone Monitoring Well
Lithologic Description

Depth (ft. bpl)

Observer's Description

From To

770 780 Same as above

780 790 Same as above

790 800 Limestone/mar, light yellowish gray, fine grained,low porosity

800 810 Clay, light yellowish gray, moderate plasticity, low porosity, some limestone as

above

810 820 Limestone, very pale orange to light tan, fine grained, moderately soft, sandy
820 83¢ Same as above

830 840 Same as above

840 850 Same as above

850 860 Same as above

860 870 Same as above, some clay olive green low plastisity

870 880 Limestone, very pale orange to light tan, fine grained, moderately soft, sandy
880 890 Same as above

890 900 Same as above

900 o210 Same as above

910 920 Same as above

920 930 Same as above

930 940 Same as above, more consolidated, some fossil casts and molds

940 950 Limestone, very pale orange to light tan, fine grained, moderately soft, sandy
950 960 Same as above

960 970 Same as above

970 980 Same as above

980 980 Same as above

990 1000 Same as above

1000 1010 Limestone, light gray, well consolidated, larger fragments, fow porosity
1010 1020 Same as above, less consolidated

1020 1030 Limestone, very pale orange to light tan, fine grained, moderately soft
1030 1040 Same as above

1040 1050 Same as above

1050 1060 Same as above, sandy

1060 1070 Same as above

1070 1080 Same as above

1080 1090 Same as ahove

1080 1100 Same as above

1100 1110 Forams and limestone, light gray to white

1110 1120 Limestone, white to very light gray, very fine grained, maderately soft; some

forams.

1120 1130 Same as above

1130 1140 Same as above

1140 1160 Same as above

1150 1160 Same as above

1160 1170 Same as above

1170 1180 Same as above

1180 1190 Same as above

1190 1200 Same as above

1200 1210 Same as above

1210 1220 Same as above

1220 1230 Same as above

1230 1240 Same as above

1240 1250 Same as above

1260 1260 Same as above

MW lithology
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City of Fort Myers RO WTP Injection Well Facilities
Dual Zone Monitoring Well
Lithologic Description

Depth (ft. bpl) Observer's Description
From To
1260 1270 Same as above
1270 1280 Same as above
1280 1290 Same as above
1290 1300 Same as above
1300 1310 Same as above
1310 1320 Same as above
1320 1330 Same as above
1330 1340 Limestone, yellowish gray (5Y 8/1), very fine grained, well consolidated, low
porosity, forams (5%)
1340 1350 Same as above
1350 1360 Same as above, forams abundant
1360 1370 Same as above
1370 1380 Same as above
1380 1390 Same as above
1390 1400 Same as above
1400 1410 Same as above
1410 1420 Same as above
1420 1430 Same as above
1430 1440 Same as above
1440 1450 Same as above
1450 1460 Same as above
1460 1470 Same as above
1470 1480 Same as above
1480 1490 Same as above
1490 1500 Same as above
1500 1510 Same as above
1510 1520 Same as above
1520 1530 Same as above
1530 1540 Same as above
1540 1550 Same as above
1550 1560 Same as above
1560 1570 Same as above
1570 1580 Same as above
1580 1590 Same as above
1590 1600 Same as above
1600 1610 Same as above
1610 1620 Same as above
1620 1630 Same as above
1630 1640 Same as above
1640 1650 Same as above
1650 1660 Same as above
1660 1670 Same as above
1670 1680 Same as above
1680 1690 Same as above
1680 1700 Same as above
1700 1710 Same as above
1710 1720 Limestone (50%), yellowish gray (SY 8/1), very fine grained, well consolidated,

low porosity, forams; Dolomite (50%) dark yellowish brown, (10Y 4/2), very well
consolidated, low porosity, microcrystalline

1720 1730 Same as above
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City of Fort Myers RO WTP Injection Well Facilities
Dual Zone Monitoring Well
Lithologic Description

Depth (ft. bpl) Observer's Description
From To
1730 1740 Limestone, yellowish gray (5Y 8/1), very fine grained, well consolidated, low
porosily
1740 1750 Golomite, dark yellowish brown, {10Y 4/2), very well consolidated, low porosity,

microcrystalline
End of Borehole
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APPENDIX G

Water Quality Laboratory Results During
Reverse-Air Drilling and Packer Tests




APPENDIX G.1

RO-IW Reverse-Air Drilling Water Quality




. ' Page: 1 of 13

Client Project: City of Fort Myers
Lab Project: N0112188

S A Report Date: 12/07/01
anders #\

L . — YOUNGQUIST BROTHERS, INC.

Q bOI" Qtories ' Has Reviewed this Shop Drawinngubng-ttal

Environmental Testing Servi ¥Bl/Section No. # i ~0
Rl Transmittat No. # 0C

Signature %17 2

Youngquist Brothers, Inc.
15465 Pine Ridge Road

Ft. Myers, FL 33908 SRR AL
NCG112188-01 pilot hole 490’ Ground Water 11/13/01 22:24
grab
Analysis Method Results Qual Detection Limit  Units ~ AnalysisDate/Time ~ Analyst
Chloride 4500C1-B 145 1¢ mg/L 12/6/01 6:00 RB
Conductivity 120.1 1410 0.i umhosfem 12/6/01 11:54 EW
Total Dissolved Solids 160.1 592 Q 5 mg/L 12/5/01 17:00 EW

Ground Water 11/13/01 23:50

NO112188-02

p'i'lrbrt hole 520°

grab
Analysis Method Results Qual Detection Limit Units  AnalysisDate/Time  Analyst
Chloride 4500CI1-B 145 16 mg/L 12/6/01 6:00 RB
Conductivity 120.1 1100 0.1 * umhos/cm 12/6/01 11:54 EW
Total Dissolved Solids 160.1 5l6 Q 5 mg/L 12/5/01 17:00 EW

s = LR SCEID R R S E :‘”"ﬂ " G
NO112188-03  pilothole 550 Ground Water 1114/01 0:00
grab
Analysis Method Results Qual Detection Limit  Units = AnalysisDate/Time  Analyst
Chloride 4500CL-B 160 10 mg/L 12/6/01 6:00 RB
Conductivity 120.1 1020 0.1 umhos/cm 12/6/01 11:54 EW
Total Dissolved Solids 160.1 440 Q 5 mg/L 12/5/01 17:00 EW

1050 Endeavor Cl. » Nokomis, FL 34275 « Phone: (941) 488-8103 « (B0O) 255-3108 » Fax: (941) 484-6774



NO112188-04 pilot hole 58¢

grab
Analysis Method Results Qual Detection Limit
Chloride 4500CI-B 180 10
Conductivity 120.1 1120 0.1
Total Dissolved Solids 160.1 568 Q 5

D -

NO112188-05  pilothole 610

grab
ide 4500C1-B 215 10

Conductivity 120.1 1070 0.1
Total Dissolved Solids 160.1 560 Q 5
NO112188-06  pilot hole 640"

grab
Analysis Method Results Qual Detection Limit
Chloride 4500C1-B 205 10
Conductivity 120.1 1150 0.1
Total Dissolved Solids 160.1 632 Q 5

7 ..ﬁi ,, E : - ._:;'“.”‘ i 8§
NO0112188-07 pilot hole 670"
grab
laride 4500C1-B 205 10

Lunductivity 120.1 1200 0.1

Page: 2 of 13

Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

Lepy ) 7

LECEWED

Ground Water 11/14/01 0:00
Units  AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EwW
mg/L 12/5/01 17:00 EW

Ground Water 11/14/01 0:00

Units  AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

Ground Water 11/14/01 0:00

Units  AnalysisDate/Time  Analyst.
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

11 0L
11/14/01 0:00

‘Ground Water

Units AnalysisDate/Time  Analys¢
mg/L 12/6/01 6:00 RB
12/6/01 11:54 EW

umhos/em
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Client Project: City of Fort Myers
Lab Project: N0O112188
Report Date: 12/07/01

i,‘ (el WVUL
NO112188-07  pilo Ground Water
grab
Analysis Method Results Qual Detectionp Limit  Units AnalysisDate/Time Analyst
Total Dissolved Solids 160.1 564 Q 5 mg/L 12/5/01 17:00 EW

S
Ground Water

NO112188-08  pilot hole 700

grab
Analysis Method Results Qual Detection Limit Units ~ AnalysisDate/Time  Analyst
Chloride 4500C1-B 240 10 mg/L 12/6/01 6:00 RB
Conductivity 120.1 1150 0.1 umhes/cm 12/6/01 11:54 EwW
Dissolved Solids 160.1 648 Q 5 mg/L 12/5/01 17:00 EW

NO112188-09  pilot hole 730" o ' " Ground Water 4L 0:00
grab

Analysis Mecthod Results Qual Detection Limit  Units AnalysisDate/Time  Analyst

Chloride 4500CI-B 255 10 mg/L 12/6/01 6:00 RB

Conductivity 120.1 1260 0.1 umhos/cm 12/6/01 11:54 EW

Fotal Dissolved Solids 160.1 668 Q 5 mg/L 12/5/01 17:00 EwW

03

NO112188-10  pilot hole 780" Ground Water T IY1400 0:00
grab

Analysis Method Results Qual Detection Limit EUnits  AnalysisDate/Time  Analyst

Chioride 4500C1-B 255 10 mg/L 12/6/01 6:00 RB

Conductivity 120.1 1200 0.1 umhos/em 12/6/01 11:54 EW

T+l Dissolved Solids 160.1 680 Q 5 mg/L, 12/5/01 17:00 EW




NO112188-11  pilo

grab
Analysis Method Results Qual Detection Limit
Chloride 4500CI-B 265 10
Conductivity 120.1 1250 0.1
Total Dissolved Solids 160.1 672 Q 5

b B
NO0112188-12

pilot hole 840

grab
ide 4500CI-B 05 10

Conductivity 1201 1380 0.1
Total Dissolved Solids 160.1 760 Q 5
NO112188-13  pilot hole 870°

grab
Analysis Method Results Qual Detection Limit
Chloride 4500CI-B 315 10
Conductivity 120.1 1360 0.1
Total Dissolved Solids 160.1 828 Q 5

piot hole 910
grab

Method Results Qual Detection
4500CI-B 370 10

™ *aride

Conductivity 120.1 1370 0.1
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Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

< 1

e Yo
L ;'\-!;i:— [

Ground Water

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 Ew

Ground Water T H/1401 0:00

mg/L 12/6/01 6:00 RB
urnhos/cm 12/6/01 11:54 EW
mg/L. 12/5/01 17:00 EW

Ground Water 11/14/01 0:00

Units  AnalysisDate/Time  Apalyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

I Y | 5 Uil 11
" Ground Water 11/14/01 0:00

Units AnalysisDate/Time  Analyst
mg/L, 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EW



NO112188-14  pilot hole 910"

grab
Analysis Method Results Qual Detection Limit
Total Dissolved Solids 160.1 996 Q s
NO112188-15 pilot hole 540"

grab
Analysis Method Results Qual Detection Limit
Chloride 4500C1-B 380 10
Conductivity 120.1 1520 0.1

" Dissolved Sotids 160.1 940 Q 5

NO112188-16 pilot hole 97¢

grab
Analysis Method Results Qual Detection Limit
Chloride 4500C1-B 385 10
Conductivity 120.1 1560 0.1
Total Dissolved Solids 160.1 932 Q 5
NO112188-17 pilot hole 1010"

grab
Analysis Method  Results Qual Detection Limit
Chloride 4500CL-B 405 10
Conductivity 120.1 1650 0.1
‘Tntal Dissolved Solids 160.1 936 Q 5
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Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

Ground Water

mg/L 12/5/01 17:00 EW

Ground Water 11/14/01 0:00

Units AnalysisDate/Time Analyst
mg/L 12/6/01 6:00 RB

umhosfcm 12/6/01 11:54 EW
mg/L. 12/5/01 17:00 EW

11714/01 0:00

R [ e |
Ground Water

Units  AnalysisDate/Time  Analyst
mg/L, 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

Ground Water

mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 Ew




B -7
NO112188-18

Analysis

Chloride

Conductivity

Total Dissolved Solids

Analysis

ide
Conductivity
‘Totat Dissolved Solids

NO112188-20

Analysis

Chloride
Conductivity

Total Dissolved Solids

NO112188-21

Analysis

7 oride

Conductivity
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Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

Ground Water T1118/01 0:00

pilot hole 1040°
grab

Method Results Qual Detection Limit  Units  AnalysisDate/Time  Analyst

4500C1-B 430 10 mg/L 12/6/01 6:00 RB
120.1 1670 0.1 vmhos/cm 12/6/01 11:54 EW
160.1 1100 Q 5 mg/L 12/5/01 17:00 EwW

T1IS01 0:00

Ground Water
grab
Method Results Qual ion Limit Units  AnalysisDate/Time  Analyst
4500C1-B 440 10 mg/L 12/6/01 6:00 RB
120.1 1770 0.1 umhos/cm 12/6/01 11:54 Ew
160.1 1110 Q 5 mg/L 12/5/01 17:00 EW

pilot hole 1130 Ground Water 11/15/01 0:00
grab

4500CI1-B 455 i0 mg/L 12/6/01 6:00 RB
120.1 1710 0.1 umhosfem 12/6/01 11:54 EwW
160.1 1100 Q 5 mg/L 12/5/01 17:00 EW

pilot hole 1160 Ground Water 11/15/01 0:60
grab
4500Ci-B 490 20 mg/L 12/6/01 6:00 RB
120.1 1690 0.1 umhos/cm 12/6/01 11:54 EW
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Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

NO112188-21 pilot hole 1160° ' " Ground Water
grab
Total Dissolved Solids 160.1 1170 Q 5 mg/L 12/5/01 17:00 EW

J0112188-22  pilot hole 1190' * Ground Water ' 1/15/01 0:00
grab
Analysis Method Results Qual Detection Limit Units  AnalysisDate/Time  Analyst
Chloride 4500C1-B 470 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 1730 0.1 umhos/cm 12/6/01 11:54 EW
Dissolved Solids 160.1 1100 Q 5 mg/L 12/5/01 17:00 EW

 E

NO

1171501 0:00

11218823 pilothole 1220' " Ground Water.

grab
Analysis Method Results Qual Detection Limit Units  AnalysisDate/Time  Analyst
Chloride 4500CI1-B 480 20 mg/L 12/6/01 6:00 RB
Conductivity 1201 1690 0.1 emhos/cm 12/6/01 11:54 EW
Total Dissolved Solids 160.1 1160 Q 5 mg/L 12/5/01 17:00 EwW
NO112188-24 pilo Ground Water 11/15/61 0:00
grab
Analysis Methed Results Qual Detection Limit Units  AnalysisDate/Time  Analyst
Chloride 4500C1-B 510 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 1780 0.1 umhos/cm 12/6/01 11:54 EW

T-~*al Dissolved Solids 160.1 1180 Q 5 mg/L 12/5/01 17:00 EW




NO112188-25 pilot hole 1280'

grab
Analysis Method Regsults Qual Detection Limit
Chloride 4500CI-B 510 20
Conductivity 120.1 1780 0.1
Total Dissolved Solids 160.1 1240 Q 5

NOI12188-26 pilothole 1310
grab
Analysis Method Results Qual Detection Limit
fide 4500C1-B 550 20
Conductivity 120.1 1860 0.1
Total Dissolved Solids 160.1 1320 Q 5
AbID - -SampleDes
NOi112188-27 pilot hole 1340
grab
Analysis Method Results Qual Detection Limit
Chloride 4500C1-B 550 20
Conductivity 120.1 1860 0.1
Total Dissolved Solids 160.1 1310 Q 5

NO112188-28  pilothole 1370

grab
Analysis Method Results Qual ion Limit
" toride 4500C1-B 550 20

Conductivity 120.1 1780 0.1

Page; 8 of 13

Client Project: City of Fort Myers
Lab Project: N0112188
Report Date: 12/07/01

Y !'E]l!i
IV
Ground Water L1/15/G1 0:00
Units  AnalysisDate/Time¢  Analyst
mg/L 12/6/01 6:00 RB
pmhos/cm 12/6/01 11:54 EwW
mg/L 12/5/01 17:00 EW

Ground Water

Units AnalysisDate/Time  Analyst_
mg/L 12/6/61 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

RN 1

" Ground Water A5 0:00

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

Ground Water

LS00 0:00

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EwW



NO112188-28  pilot hole 1370

grab
Analysis Method Results Qual Detection Limit
Total Dissolved Solids 160.1 1350 Q s

NO112188-29  pilot hole 1400

grab
Analysis Method Results Qual Detection Limit
Chloride 4500CI1-B 540 20
Conductivity 120.1 1850 0.1

" Dissolved Solids 160.1 1340 Q 5

NO112188-30 pilot hole 1430’

grab
Chloride 4500CI1-B 530 20
Conductivity 120.1 1710 0.1
Total Dissotved Solids 160.1 1280 Q 5

NO112188-3] pilot hole 1460

grab
Analysis Method Results Qual Detection Limit
Chloride 4500CI-B 540 20
Conductivity 120.t 1820 0.1

-+l Digsolved Solids 160.1 1310 Q 5

Page: 9 of 13

Client Project: City of Fort Myers
Lab Project: NO112188
Report Date: 12/07/01

3

AR ACTE

Ground Water

Units  AnalysisDate/Time  Analyst.
mg/L 12/5/01 17:00 EW

Ground Water

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11;54 EW
mg/L 12/5/01 17:00 EwW

TLU1S01 0:00

Ground Water

Units AnalysisDate/Time nal
mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

Ground Water 11716001 0:00

Units AnalysisDate/Time  Analyst.
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EwW
mg/L 12/5/01 17:00 EW




Nl 1“1”88-32 . l;'ilothole 14.9'(')‘- V

grab
Analysis Method Results Qual
Chloride 4500C1-B 570
Conductivity 120.1 1860
Total Dissolved Solids 160.1 1360 Q

Noi1

grab
Analysis Method Results Qual
ide 4500CI-B 620
Conductivity 1201 2150
Total Dissolved Solids 160.1 1480 Q

NOI12188-34 pilot hole 15

grab
Analysis
Chloride 45060Ci-B 660
Conductivity 120.1 2200
Total Dissolved Solids 160.1 1520 Q

218835

NO11

pilot hole 1580"

grab
Analysis
Chloride 4500CI1-B 680
Cuaduetivity 120.1 1970

Detection Limit
20
0.1
5

Detection Limj¢
20
0.1
5

Method Results Qual Detection [imit

20

0.1

20

0.1
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Client Project: City of Fort Myers
Lab Project: NO112188
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Ground Water

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhosicm 12/6/01 11:54 EwW
mg/L 12/5/01 17:00 EW

7}

‘Ground Water T L/19/01 0:00
Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

©LI/19/01 0:00

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

Ground Water

11/19/01 0:00
Units AnalysisDate/Time Analyst
mg/L 12/6/01 6:00 RB
umhos/ecm 12/6/01 11:54 EW
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Client Project: City of Fort Myers
Lab Preject: NO112188
Report Date: 12/07/01

- ._._"j?_";_ . Saninle: oF N: . G
NO112188-35 pilot hole 1580" Ground Water

grab
Analysis Method Results Qual Detection Limit Units  AnpalysisDate/Time  Analyst
Total Dissolved Solids 160.1 1470 © 5 mg/L 12/5/01 17:00 EW

NO112188-36  pilot hole 1610' * Ground Water 11/19/01 0:00
grab
Analysis Method Results Qual Detection Limit Units  AnalysisDate/Time  Analyst
Chloride 4500C1-B 700 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 2250 0.1 umhos/cm 12/6/01 11:54 EW
Dissolved Solids 160.1 1520 Q 5 me/L 12/5/01 17:00 EW

1172001 0:00

L gh m | ;Sa'm n l':. DESE]J']D !iull

NOt -1 2 1-8 8-37 pi[ot hole i630‘ Ground .V'V.ﬁter -

grab
Analysis Method Results Qual Detection Limit  Units ~ AnalysisDate/Time  Analyst
Chloride 4500CI-B 770 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 2320 0.1 umhos/cm 12/6/01 11:54 EwW
Total Dissolved Solids 160.1 1910 Q 5 mg/L 12/5/01 17:00 EwW

Satnnl
Ground Water

N0112188-38

112001 0:00

grab
Chloride 4500C1-B 640 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 2080 0.1 umhos/cm 12/6/01 11:54 EW

Trtal Dissolved Solids 160.1 1520 Q 5 mg/L 12/5/01 17:00 EW




|
NO112188-39

piIE)t hole 1690"

grab
Analysis Method Results Qual Detection Limi
Chloride 4500CI-B 660 20
Conductivity 120.1 2220 0.1
Total Dissolved Solids 160.1 1650 Q 5

NOLI2188-40  pilot hole 1710

grab
ide 4500CL1-B 680 20
Conductivity 120.1 2330 0.1
Totai Dissolved Solids 160.1 1740 Q 5
0112188-41 pilot hole 1730°
grab
Analysis Method Results Qual ion Limit
Chloride 4500C1-B 680 20
Conductivity 120.1 2180 0.1
Total Dissolved Solids 160.1 1590 Q 5

NO112188.42  pilot hole 1760

grab
Analysis Method Results Qual Detection Limit
““oride 4500C1-B 580 20

Lonductivity 1201 2020 0.1
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Lo
1T SRS
.Ground Water 11720001 0:00

Units ~ AnpalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

" Ground Water 1172001 0:00

Units AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB

umhos/cm 12/6/01 11:54 EW
mg/L 12/5/01 17:00 EW

priple:Date/Tiime:
11/20/01 0:00

" Ground Water

Units  AnalysisDate/Time  Analyst
mg/L 12/6/01 6:60 RB

umhos/cm 12/6/0% 11:54 EW
mg/L 12/5/01 17:00 EW

112101 0:00

Units  AnalysisDate/Time  Analyst
mg/L 12/6/01 6:00 RB
umhos/cm 12/6/01 11:54 EW



I\.I] ]2] 88-42 pilot ho]é =1 760'
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L :@-@"

I

.

H

LLpEWRD G

1 0:00

11/21

" Ground Water

grab
Analysis Method Results Qual tion Limit Units  AnalysisDate/Time  Anpalyst
Total Dissolved Solids 160.1 1420 Q 5 mg/L 12/5/01 17:00 EwW
NO0112188-43 pilot hole 1790' Ground Water 112101 0:00
grab
Anpalysis Method Results Qual Detection Limit  Units  AnalysisDate/Time  Analyst
Chloride 4500C1-B 620 20 mg/L 12/6/01 6:00 RB
Conductivity 120.1 2010 0.1 umhos/em 12/6/01 11:54 EW
Dissolved Solids 160.1 1460 3 mg/L 12/5/01 17:00 EW

Approved by:

N—————
A A
Craig THﬂﬁLab Director

Laura Sullivan/QA Officer
Kathrine Bartkiewicz/Lab Supervisor

Comments;

*Qualifier code Q: Sample analyzed beyond accepted hold time. This, in addition to temperature

differences at the time of analysis accounts for differences in laboratory conductivity resulls and field
conductivity results.
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Client Project:

Lab Project: N0201094
Report Date: 01/04/02

YOUNGQUIST BROTHERS, INC,
Has Reviewed this Shop Drawing/Submittal

Signature

YBl/SectionNo. #_ 0 23 //— Q’Z-“
Transmittal No. # Eﬂ Date:
77 %

Lab ID 34 Description ¢
NO0201094-01 iwl-1830 Ground Water

grab
Analysis Method Results Qual Detection Limit  Units AnalysisDate/Time
Chloride 4500CI1-B 410 20 mg/L 1/4/02 9:30
Conductivity 120.1 4090 0.1 umhos/cm 1/4/02 13:30
Total Dissolved Solids 160.1 2180 Q 3 mg/L 173702 17:15
2D D Sample Description Sample Source
NO201094-02 iwl-1860 Ground Water

grab
Analysis Method Results Qual Detection Limit Units AnalysisDate/Time
Chloride 4500Ct-B 660 20 mg/L 1/4/02 9:30
Conductivity 120.1 4380 0.1 umhos/cm 1/4/02 13:30
Total Dissotved Solids 160.1 2740 Q 5 mg/L 11302 17:15
LabID D _
N0201094-03 iwl-1850 Ground Water

grab

alysi Method  Resulis Qual Detection Limit Units AnalysisDate/Time

Chloride 4500CI-B 780 20 mg/L 1/4/02 9:30
Conductivity 120.1 4760 0.1 umhoslém 1/4/02 13:30
Total Dissolved Solids 160.1 2930 Q 5 mg/L 1/3/02 1715

1050 Endeavor Ct. « Nekomis, FL 34275 « Phone:

Sample Date/Tim

12/26/01 0:00

Analyst

EC
EwW
EwW

le Dat

12/26/01 0:00

Analyst
EC

EwW
EW

12/26/01 0:00

Analyst
EC

EW

EW

(941) 488-8103 + (BOO) 255-3108 « Fax: (341) 484-6774
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Client Project: City of Fort Myers
Lab Project: N0201094
Report Date: 01/04/02

LabID Sample Description Sample Souree Sample Date/Time

N0201094-04 iwl-1910 : Ground Water 12/27/01 0:00
grab '

Analysis Method Results Qual Detection Limit Units AnalysisDate/Time Analyst

Chloride 4560CH-B 3300 100 mg/L 1/4/02 9:30 EC

Conductivity 120.1 12400 0.1 umhos/cm 1/4/02 13:30 EwW

Total Dissolved Solids 160.1 8040 5 mg/L 1/3/02 17:15 EW

LabID Sample Description ~ Sample Source Sample Date/Time

N0201094-05 iwl-1940 Ground Warter 12/28/01 0:00
grab

Analysis Method Results Qual Detection Limit  Units  AnalysisDate/Time  Analyst

ide . 4500CI-B 2750 100 mg/L 1/4/02 9:30 EC

Conductivity 120.1 9700 0.1 umhos/cm 174102 13:30 EW

Total Dissolved Solids 160.1 6400 5 mg/L 1/3/02 17:15 EW
S Je D inti " Sample Source Sample Date/Time

N0201094-06 iwl-1970 Ground Water 12/28/01 0:00
grab

Analysis Method Results Qual Detection Limit Units = AnalysisDate/Time  Analyst

Chloride 4500CI-B 2450 100 mg/L 1/4/02 9:30 EC

Conductivity 120.1 9040 0.1 umhosfem 1/4/02 13:30 EW

Total Dissolved Solids 160.1 5620 5 mg/L 1/3/02 17:15 EW

LabID Sample Description i

NO0201094-07 iwi-1980 Ground Water 12/28/01 0:00
grab

Analysis Method Results Qual Detection Limit  Units ~ AnalysisDate/Time  Analyst

™ '~ride 4500C)-B 8000 500 mg/L 1/4/02 9:30 EC

Conductivity 120.1 17800 0.1 umhos/cm 1/4/02 13:30 EW

b
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Client Project: City of Fort Myers
Lab Project: N0201094
Report Date: 01/04/02

Lab ID Sample Description Sample Source Sample Date/Time

NO201094-07 iwi-1980 Ground Water 12/28/01 0:00
grab

Analysis Method Results Qual Detection Limit Units AnalysisDate/Tim Analyst

Total Dissolved Solids 160.1 15000 5 mg/L 1/3/02 17:15 EW

Lab 1D Sample Description Sample Source Sample Date/Time

N0201094-08 iwl-2000 Ground Water 12/28/01 0:00
grab

Analysis Method Resulis Qual Detecti imit Unrits AnalysisDate/Time Analyst

Chloride 4500C1-B 2550 100 mg/L 1/4/02 9:30 EC

Conductivity 120.1 8960 0.1 umhos/cm 1/4/02 13:30 EW

Dissolved Solids 160.1 5220 5 mg/L 1/3/02 17:15 EW

Lab ID Sample Description Sample Source Sample Date/Time

N0201094-09 iw1-2030 Ground Water 1/2/02  0:00
grab

Analysis ‘ Method Results Qual Detection Limit  Units AnalysisDate/Time Analyst

Chioride 4500CI1-B 7250 500 mg/L 1/4/02 9:30 EC

Conductivity 120.1 25000 0.1 umhos/cm 1/4/02 18:00 KB

Total Dissclved Solids 160.1 15800 5 mgL 173102 ¥*1:15 EW

LabID Sample Description Sample Seurce i

N0201094-10  iwl-2060 Ground Water 1/2/02 0:00
grab

Chloride 4500CI1-B 14200 500 mg/L 1/4/02 9:30 EC

Conductivity 120.1 35400 0.1 umhos/cm 1/4/02 13:30 EW

T~ Dissolved Sotids 160.1 36700 5 mg/l 1/3/02 17:15 EW



APPENDIX G.2

Dual Zone Monitor Well Reverse-Air Drilling
Water Quality
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CHent Project: City of Fort Myers
Liab Projeet: N0O203393
Report Dare: 03/19/02

Sonders,i:\

Loboratories
_ ra t ries Submittal Type: 1 Shop Drawing YOUNGQUIST BROTHERS, INC.
| E5 8750 s Reewsd i S Dy St
‘ Ty YoiSectionNo. 8_L2 2 1/ =0 % )

Transmittal No. & 07 2_

o

VO Tl paspiug Foae e o
. ,p_g!._‘l‘!?

20 ,/02

Youngquist Brothers, Inc.

15465 Pine Ridge Road
Ft, Myers, FL 33908

5
2 L omplete and Rest
L bl ddisging Portion

© o+ {A%0%2! SampleSource Sample Date/Time

e P mo
ot v R <

‘

i R ;i'?: B M .

LabID
N0203393-01 d2mw 430 - Ground Water 3/15/02 0:00
gmb
Chloride 4500CI-B 400 40 mg/L 31802 15:15 SR
Conductivity 120.1 2180 0.1 umhos/cm 3/18/02 14:30 DA
Total Dissolved Solids 160.1 1160 ] mg/L 3/18/02 16:00 EW
i ARRRRERI Sample Source AR
N0203393-02 d2mw 51¢ Ground Water 3/15/02 0:00
grab
Chloride 4500C1-B Mo 40 mg/L 3/18/02 15:1% SR
Conduetivity 1291 1970 0.1 umhos/cm 3/18/02 14:30 DA
Total Dissolved Salids 160.1 1020 5 mg/L ¥I18/02 16:00 EW
;r’iﬁ\égrl '4 L. i sml._sﬂ“m . . .-‘*"'iu-\l'-%‘d (oI :
NG2033931-03 d2mw 340 Ground Water 3/15/02 0:00
grab
Ana)ysls Methed Resglfs  Qual Detectionliout  unus — AnshalDute/fyne  Ansval.
Chloride 4500C)-8 380 40 mg/L 3/18/02 15:18 SR
Conductivity 120.1 1940 0.1 umhos/cm, 3/18/02 14:30 DA
Total Diggolved Solids 160.1 1620 5 mg/L 3/18/02 16:00 EW

1050 Cndeavor Gt. Heliemia, fL 24875 -

Fhone: (944 400-0100 -

{000) £55-0100 - lan: (944) A04-GP74



LI L3 LU L 105 22 S Ld4-4bi /g
N0203393-04  d2mw 570'
greb
Analysis Method Results
Chloride 4500C!-B 430
Condusctivity 1201 1930
Total Dissolved Salids 160.1 1070

TR
i 1""‘"’:(

N0203393-05

" d2mw 600'

grab
Analvsis Method. Results
Tide 4500CI-B 460
Conductivity 120.1 2010
Total Dissolved Solids 160,1 1190

ot

JZow 620°

INO203393-06

grsb
Analyals Method Results
Chloride 4500C|-B 440
Conductivity i20.1 2000
Tota) Dissolved Solids 160.1 1230

‘d2mw 650°

N02032193-08

grab
Analysls Mcthod Rejults
Chloride 4500C\-B 500

laetivity 1201 2010

SANDERS LAB NOKOMIS

Qual Deseetlon Eimit
40
o.l
s

Qual Detection Limit
40
0.1
5

Qual Detection Limi¢
40

0.l

Oual Detection Limit

49

0.1

PAGE @3
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Cltent Project: City of Fort Myers
Lab Profect: N0203393
Report Date: 03/19/02

31502 0:00

Ground Water

Units  AnalysisDate/Time  Aoalyst

mg/L 31802 15:18 SR
umbasfem 3/18/02 14:30 PA
me/L 3/18/02 16:00 EwW
- Vo
’ .-.>:-,‘ N Ji:.é FlJ"l'i.-‘ b
Ground Water ¥15/02 0:00
Units  AnalvsisDate/Time  Analyst
mg/L A18/02 S:18 SR
unthos/cm I18/02 14:30 Da
mg/L 3/1B/02 16:00 BW

s o000

Mrrund Watar

Units AnalysisDate/Time  Annalyst
mg/L V1B8/02 15:15 SR
umhos/em 3/18/02 14:30 DA
mg/L 3/1%/02 16:00 EW
Sample Source
Ground Water 31s/02 0:00

Units AnalysisDate/Time  Analyst
mg/L 3/18/02 15:}5 SR

urmhos/cm 318/02 )4:30 DA
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Client Project: City of Fort Myers
Lab Project: N0203393
Report Date: 03/19/02

“N0203393.08  d2mw 600 Ground Water ' 315/02 0:00
grab

Analysis Method Results Qual Detection Limit Units  AnalysisDate/Time  Analvsf

Total Dissolved Salids 160.1 1260 5 mg/L 371842 16:00 BEW

. LRI bz Sample Description Sample Source E J 3
N0203393-09 Giround Water 3/15/02 0:00
grsb
AlRlYE]s Methud Resulix Qual DutegtionLhli  Unlts ApalyiisDate/Time  Analyst
Chloride 4500CI1-B 440 40 mg/L 3/18/02 15:15 SR
Conductivity 1201 2060 1 umhos/cm 31802 14530 DA
' Disgolved Solids 160, 310 5 mg/L /5802 16:00 EW

"'|"|'|“|‘l“.|‘1(' ] 3} TS LI

N0203393-10  d2mw 750° ' Ground Water 1502 0:00
gub

Chioride 4500C)-B 520 40 mg/l. 3/18/02 15:18 SR

Conductivity 120.1 2050 0.1 umhas/cm 31802 14:30 DA

Tutal Dlssclved Solids 160.1 1220 5 me/k 3/18/062 (6:00 RwW

PEDLLN

N0203393-11 mw 780" Ground Water o 31502 0,00
grab ’

Analyzis Method Resulis Qual Detection Limit  Units AnalysiaDate/Time  Analyst

Chloride 4500CI-B 540 40 mg/L I18/02 1508 SR

Conductivity 1201 2120 0.1 umhos/em 371802 14:30 DA

Tota] Dissolved Solids 160, } 1280 5 mg/L VigN02 16:00 EW

- Sample Description SAMDIE NOYree -5 4k SH e




B3/19/2802 15:29 3414846774
“LabID Sample Description
N0O203393-12 damw 2107
grab

Analysla Method Results
Chloride 4500C1-B 520
Conductivity 1261 2040
Totaf Lissolved Sojids lou.1 ¥1.17]

Ui TS 3

N0203393-13 aZmw saw

grab
Analysis Method Resylts

"ride 4500C1-B 540

Conduntivity 1201 2070
Tatal Dissolved Solids 166.} 1300
- 33
N0203393-t d2mw 370¢

grab
Analysls Method  Results
Chloride 4500CI-B 510
Conductivity 120.1 2070
Total Digzolved Solids 1601 1290

N0Z03393-15

d2mw $00'

grib
Analysls Method Results
Chloride 4500C1-B 550

fuctivity 120.1 2090

SANDERS LAB NOKOMIS

Qual Detection Limit
]

01

Qual Detection Limit
40

0.1

Qual Detestion Limit
40

0.1

Qual Detection Limit

0.1

PAGE 85
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Client Project: City of Fort Myers
Lab Project: N0203393
Report Date: 03/19/02

Ground Water A15/02 0:00

Units  AnalvalaDate/Time  Analyst

mg/L VI8A02 15:15 Sk
umhos/cm 3/18/02 14:30 DA
gL 16/02 16.0Q CwW

IR T

iilez 0.00

TIru i YW

Units  AnalysisDate/Time  Analyst

mg/L 3/18/02 15:15 SR

umhos/cm 3/18/02 14:30 DA

mg/L 3/18/02 16:00 EW
Ground Water

Units  AnalysisDate/Time  Analyst

mg/L 3/18/02 15:15 SR

umhos/om 3/18/02 14;30 DA

mg/L 3/18/02 16:00 W
Gmund Water 31502 0:00

Lpits  AnalysisDacte/Time  Analyst
mg/L. 3/18/02 15:15 5B

umhoa/em 3/1%/02 14:30 DA



g]d/l‘j/ZUUZ ih: 249 daildHab /g
N0203393-15 dZmw 900'
gmab
Analysis Mesthod Rexults
Total Dissolved Solids 160} 1330
. ? e L
0203393-16 d2mw 9308
grab
Analysis Method Results
Chioride 4500C1-B 540
Conductivity 120.1 2120
-3l Disgolved Salids 160.1 1260
"lﬁ( - LN -
N0203393-17 dZmw 960'
grab
Analyss Method  Results
Chloride 4500C)-B 540
Canductivity 120.1 2140
Total Dissolved Solids 160,! 1320
' _ ; ‘& L <' "
N0203393-18 Qmw 990
grab
ADalysls Method Results
Chloride 4500C1-B 560
Conductivity 120.1 2200
Total Digsolved Sclids 160.1 1310

SANDERS LAB NOKODMIS

Ground Waler

PAGE

Page: 5 of 8

Client Project: City of Fort Myers
Lab Project: N0203393
Report Date; 03/19/02

Qual Detection Limi Uit ApalysisDate/Ti Analyst
5 wg/L /1B/02 16:00 EW
Bt o
Ground Water

Qual Detection Limit  Units

AnalysisDate/Time  Analyat.

40 mg/L 3/18/02 15:15 SR

0.1 ymhes/cm 318702 1430 DA

5 mg/L 3/18/02 16:00 BEW
Ground Water

Qual Detection limit  LUnits

AnalysisDate/Time  Analyst

40 my/L 3/18/02 15:15 SR
0.1 umbos/cm 3/18002 14:30 DA
5 mg/L 1/18/02 16:00 EW

Ground Waler

Qual Detection Limit  Units

40 mg/L 3/18/02 15:15 SR
0.l utnhas/crn 3/18/02 1430 DA
5 mg/L 3/18/02 16:00 EW
' e o ':"‘5-‘?':"5-3."1:"‘.'-‘7 ..
wm : #Fr'h'rini}“ii;-ul..'u

AnplvsiaDate/Time  Analyat

515

3/18/02 0:00




Ud/s149/2884 1h1 29 9414846774
" Lah Sample Descrintion
N0203393-19 d2mw 10200
grab
Analysis Mzthod, Results
Chloride 4500C)1-B 550
Conduclivity 120.1 2210
Total Digsalved Solids 160.1 1310
. “_kiﬁ.’, "” s
N0203393-20 d2mw 1050’
gmb
Analysls Methed Results
ride 4500C1-B 570
Conduclivity 120.1 2300
Total Dissolved Solids 160,1 1410
IFSS T LI
ND203393-21 d2mw toR0!
gmb
Analysls Msthed Results
Chloside 4500CL-B 590
Conductivity 120.) 2280
Total Dissolved Solids 160,1 14]0
.Sample Description -
N0203393-22 mw 1110’
grab
Anglvals Mcthod RBesults
Chlaride 4500CI.B 590

120.) 230

luctivity

SANDERS LAB NOKOMIS

Qual Desection TJmit

40

0.1

40

0.l

Qual Detection Limit

40

a1

5

Qual Detection Limit

40

0.1

FPAGE

Page: 6 of 8

Ciient Project: City of Fort Myers
Lab Praject: N020339)
Report Date: 03/19/02

Ground Water 3/16/02 0:00
Units AnalysisDate/Time  Analvst
mg/L 31802 15:15 SR
umhos/cm 3/18/02 14:30 DA
mg/L 3/18/02 16:00 EW
Ground Water 3/16/02 0:00
Units  AnalysiaDate/Time  Analyat
mg/l 3/18/02 15:1S SR
umho/crn 318/02 14:30 DA
mg/L 18/02 16:00 BW
Ciround Waler 3/16/02 0:00
Upits  AnalvalsDate/Time  Analyst
mg/L 3/18/02 15:15 SR
umhos/em 3/18/02 14:50 DA
mg/L 31802 le:00 EwW
- PO TR ST
Ground Water 31642 0:00

Units AnalysisDave/Time  Analyst
mg/L 3/18/02 15:15 SR
umhos/em 18/02 14:50 DA

a7




B3/15/2882 15:29 3414846774 SANDERS LAB NOKOMIS PAGE B8
Page: 7 of 8

Client Project: City of Fort Myers
Lah Project: N0203393
Report Date: 03/19/02

.:N020339‘3-22 d2mw 1110 Ground Water
grab
Analysis Method Resuits Qual Dereciton Limit  Unfis AupnlysisDale/Time Aualyst
Totat Disolved Solids 160.} 1416 s mg/L 3/18/02 18:00 EW
N0203393.23  d2mw 1140’ Ground Water”
grab
Anglysis Mcthod Resalts  Qual Detection Limit Units  AnslysisDate/Time  Analvst
Chlotide 4500C1-B 630 10 mg/L 318102 1513 SR
Conductivity 120.1 2380 0.l umhos/cm yi8/2 14:50 DA
| Dissolved Solids 160.1 1560 5 me/L 3/18/02 15:00 EW
DI DESEx.: Sample Description Samplofowrve o SKGNTATRNIES
NQ203393-24 d2mw 1170' Ground Water 318102 0:00 |
grab
Analvsis Method Results  Qual Detection Limlt  Units AnalysisDateTime  Analvst
Chlorida 4500CI-B 610 40 mg/L 3/18/02 15:15 . SR
Conduciviry 120.1 2410 0. umhos/em 3/18/02 14:50 DA
Total Dissalved Solids 160.) 1620 5 mg/L 3/18/02 18:00 EW
N _ :
5 d2mw 1200' . Ground Water 1802 0:00
grab
Analysis Method Results  Qual DetectionJdmit Units  AnalysisDateTime — Aoalyat
Chloride 4500C1B 630 40 mg/L Y1802 15:15 SR
Conductivity 120.1 2440 0.1 umhos/cm /1802 14:50 DA

aw

Total Dlgscived Solids 1601 1580 5 mg/L 3/18/03 18:00



B3/13/2882 15:29 9414846774 SANDERS LAB NOKOMIS FAGE 89
Page: 8 of 8

Client Praject: City of Fort Myers
Lab Project;: N0203393
Report Date: 03/19/02

Appraved by: Comments:

: Sg ;2!! E 74 no sample recieved for 660°

Lavrs Sullivan/QA Officer
Kathrine Bartidewicz/Lsb Superviser
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SANUERD LAB NUKUMLS PAGE @2

e ai Lot e LU T

Page; | of 4

Client Project: City of Fort Myers
A Lab Project: N0203589
S . Report Date: 03/27/02
anders £\

oty
e

Loborotorié_s

Environmental Tesung Services YOUNGQUIST BROTHERS, INC.
Hes Reviewed this Shop Drawing/Submitial
YBI/Section No. # —0Q=
Yenarntal No. #02 ) Dsla; 3 2 5/572_
Youngquist Brothers, Inc. Signature
15465 Pine Ridge Road
Ft. Myers, FL 33908
Lab ID Sample Description Sample Source Sample Date/Time
NO0203589.01 280 Ground Water 3/26/02 0:00
grab
Chiloride 4500C1-B 240 40 mt 3126/02 16:15 SR
Conductivily {20.1 2370 [N ummhos/cm 3726/02 16:30 EW
Tolul Disgolved Solids 160.1 840 5 mg/L 3/26/02 17:00 EW
IR Slmnkm:mﬂgn' Samnlg ﬂgmg Sam ple Dn ‘.35 1
nu201589-02 1310 Ground Water 3/26/02 0:00
grab
Analysis Method Results Qual DRetectiop Limit  Iuits  AnalysisDate/Time  Analyst
Chloride 4500C)-B 170 40 mg/L 3126/02 16:)5 SR
Conductivity 120.1 5500 0.1 umhos/em 3126/02 16:30 EW
Total Dissalved Solids 160.1 2030 5 me/L 3/26/02 17:00 EW
LabID Sample Description Sample Source
NO0203589-03 1340 Ground Water 3726002 0.00
grab
Analtvsis Mothod Results  Qual Detection Limit Units  ApalysisDate/Time  Analyst
Chloride 4500C1-B 160 40 marlL 1602 16115 SR
Condueilvity 120,) stso o) umhos/em 3726/02 16:30 EW
Tousl Diysolved Solids 160.1 1730 5 mg/L 3726/02 17:00 EW
LabID Sample Description Sample Source Sample Date/Time

1030 Endeavor Ct. = Nokomis, FL 34275 « Phaone: {941) 466-8103 - {800) 255.3108 - Fax: (941) 484-6774



UJ L7 L0ur
LabID
N0203589-04 1350
grab
ADalysis
Chloride

Conductivity
Total Dissolved Solids
LabID

NO203589-05 1400
grab

Analysis
" oride
Conductivity

Tota) Dissolved Solids

LabID
N0203589-06 1430
grab

Analysis
Chloride

Conductivity

Total Disgolved Solids

LabID
N0O203589-07 1460
grab

Analysis

Chlaride

9 tivity

LI T

J9L940496 414

Method  Resuliy
4500C1-B 370
120.1 3u60
160.1 1470
Method Results
4500C1-B 370
120.1 4051)
160.) 2450
Method Rcsults
4500CH-B 360
1201 3250
160.1 1260
Method Results

4500C1-B 390

120.1 3iso

SANLDEKS LAB NOKOMIS

Qual Detectlop Limit

40

0.1

Qual Detection Limit

40

0.1

Qual Detection Limit

40

0.1

Qual Detection Limit

40

0.1

Page: 2 of 4

PAGE 83

Client Project: City of Fort Myers

Lab Profect: NO20358%
Report Date; 03/27/02

Ground Water

3/26/02 0:00

Units.  AnpalysisDate/Time  Analyst

mg/L 3/26/02 16:15
umhos/cm 3/26/02 16:30
mg/L 3/26/02 17:00

Sample Source

Ground Water *

SR

EW

Ew

3/26/02 0:00

myl. 3/26/02 16:15
umhos/cm 326/02 16:30
mg/L 326/02 17:G0

Ground Water

SR
EwW
EW

326/02 0:00

mg/L 3/26/02 16:15
umhos/cm 3/26702 18:30
mg/l. 3/26/02 17:00

Ground Water

SR
EW

Ew

326/02 0:00

Unjts  AnpalysisDate/Time  Analyst

mg/L 3126/02 16:18

umbosiem 3726/02 16:30

SR

Ew



SANDERS LAB NOKOMIS PAGE @4

W3 Lt LN L la:00 J4149049b/ 74

Page: 3 of 4

Client Project: City of Fort Myers
Lab Project: N0203589
Report Date: 03/27/02

Lab ID

NO0203589-07 1460 Ground Water 3/26/02 0:00
grab

Tota] Dissolved Solids 160.1 1180 5 mg/L 3/26/02 17:00 EW -

labID

ND203589-08 1490 Ground Water 3/26/02 0:00

. grab

Chloride 4500CI-B 530 40 mg/L 32602 1615 SR

Conductivity 120.1 3060 0.1 umhos/cmn 3/26/02 16:30 EWwW

T ' Dissolved Solids 160.1 1380 5 my/L 3/26/02 17:00 EW

LabID ; i

N0203589-09 1520 Ground Water 326/02 0:00
grab

Chloride 4500C)-B 600 40 mglL 3/26/02 16:15 SR

Conductivicy 120.1 3160 0. umhosicm 3/26/02 16:30 EW

Total Diggo)ved Solids 160.1 2120 5 mg/L 3/26/02 17:00 EW

LablIp i

N0O203589-10 1550 Ground Water 3/26/02 0:00
grab

Chloride 4500CI-B 1030 40 mg/L 3/26/02 16:15 SR

Conduerivily 120.1 2070 0.1 umhuosg/em 3/26/02 16:30 EwW

Total Dissolved Solids 160.1 2430 3 mg/L 3/26/02 17:00 EW

L. 4D Samplc Description Sample Source Sample Date/Time



LabIp
N0203589-11

Analysls

Chiloride
Conductivity

Total Dissolved Solids

Approved by:

{380
grab

Nt N

1 R R T A

Method Results  Qual Detection Limit

4500C)-B

120.1

160.1

1350

4850

3040

100

0.1

Comments;

e RET 1 TR A T e S

Page: 4 of 4
Client Project: City of Fort Myers

Lab Project: ND203589
Report Date: 03/27/02

Ground Water

LB m | = o

326/02 0:00

mg/L
umhosicm

mg/L

3/26/02 16:15

3/26/02 16:30

3/26/02 1700

SR

Ew

EW
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APPENDIX G.3

RO-IW-1 Packer Test Water Quality




A
Sanders ,_:__3
Laboratories

€nvironmental Testing Services

1 of 1

Client Project: City of Fort Myers
Lab Project; N0112189
Report Date: 12/07/01

Page:

YOUNGQUIST BROTHERS, INC.
Has Reviewed thls Shop Drawing/Submittal

YBI/Section No. # —o3 - ~00L
Transmittal No. #__ ¢ a Date: g2
Signature £22
Youngquist Brothers, Inc.
15465 Pine Ridge Road 3 ?Bm
Ft. Myers, FL 33908 P
[
NO112189-01 straddle packer 15351584 Ground Water 2/5/01 11:00
grab
Analysis Method Results Qual Detection Limit Units ~ AnalysisDate/Time  Analyst
Chloride 4500CI-B 6500 1000 mg/L 12/6/01 6:00 RB
Conductivity 120.1 15760 0.1 umhos/cm 12/6/01 11:54 EwW
pH 150.1 7.37 0.0] pH units 12/6/01 9:15 DA
te 375.4 358 10 mg/L 12/6/01 14:00 RB
Total Dissolved Solids 160.1 14006 5 mg/L 12/7/01 B8:45 DA
N0112189-02 straddle packer 1500"-1535' Ground Water 12/4/01 3:40
grab
Analysis Method Results Qual Detection Limit Upits  AnalysisDate/Time  Analyst.
Chiloride 4500CI-B 4050 100 mg/L. 12/6/01 6:00 RB
Conductivity 120.1 10100 0.1 umhos/cm 12/6/01 11:54 EwW
pH 150.1 7.36 0.01 pH units 12/6/01 9:15 DA
Suifate 3754 463 20 mg/L 12/6/01 14:00 RB
Total Dissolved Solids 160.1 8480 5 mg/L 12/7/01 8:45 DA
Approved by: Comments:
/ %& Differences in laboratory conductivity results and field conductivity results are due to temperature
eSS differences at the time of analysis.
Craig Toler/Lab Director
.aura Sullivan/QA Offtcer

Kathrine Bartkiewicz/Lab Supervisor

1050 Endeavor Ct. =

Nokomis, FL 34275 « Phone: (941) 488-8103 + (800) 255-3108 « Fax: (941) 484-6774



Page: 1 of !}

Client Project: City of Fort Myers
Lab Project: N0201363
Report Date: 01/17/02

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Ft. Myers, FL 33908

R OHED
Ground Water

i

Fo.c_kt Test

N0201368-01 1755-189T 1/16/02 4:60

grab
Ammonia-N 3503 0.10 0.05 mg/L 17/17/02 14:45 MA
Chloride 4500C1-B 17700 500 mg/L 1/17/402 10:30 MA
Conductivity 120.1 41200 0.1 umhos/cm 1/17/02 15:00 RB
Nitrogen, Total Kjeldah! 3512 1.34 0.05 mg/L 1/17/02 14:58 cC
Sulfate 3754 2640 100 mg/L W17/02 14:00 RB
Total Dissolved Solids 160.1 29300 5 mg/L 1/16/02 19:35 Dw
Approved by: Comments:

Craig Toler/Lab Director e e
Laura Sullivan/QA Officer Lo . o meitoe
Kathrine Bartkiewicz/Lab Supervisor N ' o

e YOUNGQUIST BROTHERS, INC. L

8 Reviewed this Shop Drawing/Submittal L

:i.;lnsmm:lﬂ::: Dm:_ Z—o | " (A&w
.aa.z..mu_z,/? ra KGM‘V op2q01



APPENDIX H

Core Descriptions and Laboratory Results




APPENDIX H

IW-1 Generalized Core Descriptions
City of Fort Myers — IW-1 and Facilities Engineering Repont

Cored Interval {feet
bls)

Generalized Geology Description

1,393 ft — 1,403 ft

Limastone, white (N9), very fine grained, well consolidated, low porosity, echinoids, at
1,400 feet Limestone is crystallized and very dense.

1,610 ft - 1,520 ft

Limestons, yellowish gray (5Y 8/1), very fine grained, sandy , well consolidated, iow
porosity, top 6" chalky, white (N9}, low density

1,620 ft — 1,630 ft

Limestone, yellowish gray (5Y 8/1), very fine grained, sandy, well consolidated, low
porosity

1,725t — 1,735 ft

Limestone, yellowish gray (5Y 8/1), very fine grained, well consolidated, low porosity

1,750 ft - 1,760 1t

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

1,889 fi — 1,899 ft

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity, "
microcrystalline

2,010 ft — 2,020 ft

Delomite, dark yellowish brown, (10Y 4/2), very wall consclidated, low porosity,
microcrystalline

2,075 ft — 2,085 ft

Dolomite, dark yellowish brown, (10Y 4/2), very well consolidated, low porosity,
microcrystalline

2,340 ft — 2,350 ft

Dotomite, dark yellowish brown, (10Y 4/2}, very well consolidated, low porosity,
microcrystalling




Sent By: ARDAMAN & ASSCC.; 4078598121; Apr-29-02 4:23PM; Page 2

B W Ardaman & Associates, Inc.
April 29, 2002

Geotechnical, Environmenial and
Materials Consultants File Number 02-008

Youngqguist Brothers, Inc.
15485 Pine Ridge Road
Fort Myers, Florida 33908

Attention: Mr. Edward MeCullers

Subject: Laboratory Testing of Rock Core Samples from Ft. Myers Deep injection Well

Gentlemen;

As requested, permeability, effective porosity and specific gravity tests have been completed on
four rock core samples provided for testing by your firm from the Ft, Myers Deep Injection Well.
The permeability tests were performed in generai accordance with ASTM Standard D 5084
"Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible-Wall
Permeameter” using the constant-head method (Method A). The specific gravity was determined
in general accordance with ASTM Standard D 854 "Specific Gravity of Solls". Unconfined
compression tests were requested, but could not be performed because of insufficient sample
length. As specified, priority was given to abtaining specimens fromthe samples for the vertical and
horizontal permeability tests.

Permeability Tests

The permeability test resuits are presented in Table 1. The vertical permeability tests were
performed first on specimens maintained at the as-received diameter and cut to lengths of 8.1 to
9.5 cm. After completing the vertical permeability tests, the horizontal permeability test specimens
were obtained by coring 5.0 cm diameter cylinders from the vertical specimens. The hcrizontal
specimens were then trimmed to lengths of 7.8 to 8.3 cm to provide flat, parallel ends. Since the
vertical permeability test specdimens were cored upon completion of testing to obtain the horizontal
permeability test specimens, the final moisture contents of the vertical test specimans were not
measured. The dry density and degree of saturation of the vertical permeability test specimens,
therefare, were estimated using the final moisture contents from the horizontal permeability test

specimens.

- The vertical permeability test specimens were air-dried, deaired under vacuum, and then saturated
with deaired tap water from the bottom upward while still under vacuum. After testing, the vertical
specimens were maintained submerged in water until cored for the horizontal specimens and
retasted for measurement of hoerizontal hydraulic conductivity, Each specimen was mounted in a
triaxial-type permeameter and encased within a latex membrane. The specimens were confined
using an average isotropic effective confining stress of 30 Ib/in? and permeated with deaired tap
water under a back-pressure of 70 or 160 [b/in?. Satisfactory saturation was verified by a B-factor
equal to or greater than 95 percent, or a B-factor that remained relatively constant for two
consecutive increrments of applied cell pressure. The inflow to and outflow from each specimen

BO0D 5 Chiatige Averae (3716)9), Hosi Oice Box HY300%, Odandc. Florica 3255%-3005  Phons (07 B55.3060 1 AX (A7) HEH-H 12
Oces i, Hardow, Ceeng, Fort Lauderdale, Fon Myuors, Miutro, Ok, By Chaartoliy Pon 51§ g, Samasala, Tallahassee, Taimpt, W Filin [zl



ent By: ARDAMAN & ASSOC.; 4078598121 ; Apr-29-02 4:24PM; Page 3/5

Youngquist Brothers, Inc. -2-

File Number 02-008
April 29, 2002

were monitored with time, and the hydraulic conductivity was caiculated for each recorded flow
increment. Thea tests were continued until steady-state flow conditions were obtained, as evidenced
by an outflow/inflow ratic between 0.75 and 1.25, and until stable values of hydraulic canductivity

were measured,

The final degree of saturation was calculated upon completion of testing using the finaf dry mass,
moisture content and volume, and the measured specific gravity, Although some of the calculated
final degrees of saturation are low, the B-factors indicate satisfactory saturation. The calculated
final degrees of saturation are potentially affected by occluded voids within the specimens, surface
irregutarities, and the use of final moisture contents for the vertical permeability specimens from

the corresponding horizantal permeabiiity specimens.

Specific Gravity Tests

The specific gravity of each sample was determined on a representative approximately 100 grarmn
specimen ground to pass the U.S. Standard No. 40 sieve. The specific gravity measured on each
sample is presented in Table 1.

Total Porosity

The total porosity, n, of each permeability test specimen was calculated using the measured dry
density, v,, and measured specific gravity, G,, from the equation: n = 1 - [y,/{(G,)(y.)] where
V. = Unit weight of water. The calculated total porosities are presented in Table 1,

Effective Porosity

The effective porosity (i.e., the portion of the pore space effective in transmitting flow) of each
sample was estimated by flowing a salt (NaCl) solution through the vertical permeability test
specimen and menitoring the increase in conductivity of the outflow as the pore water in the
specimen was displaced by the high conductivity (40,000 pmhos) salt solution. Assuming no
reaction between the salt solution and the specimen, the arrival time and corresponding volume
of flow when the outflow conductivity equals 50% of the solution conductivity can be used to
estimate effective porosity from advective transport theory. The effective porosities of the vertical
permeability test specimens estimated by this technique are tabulated below.

- m—— —
Core Depth Porosity
(fest)
Total Effeclive
1760 0.18 0.18 ||
1897 0.29 0.28
2085 0.04 0.02
2343 0.15 0.03 |
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Table 1
PERMEABILITY TEST RESULTS
FT. MYERS DEEP INJECTION WELL

D-5084 Test initial Conditlans. ) - A " . Final Conditions
Core Depth Test Speciman | G, wad ub‘:l'n’} Facior | Hysraulc
{teet) Method* | Orlentation Length | Chameter { w, Ve n %) Gradent w, Va 8
{emm) em | (% | onh (% | mfh) | %
-_w_.._.,—_ e e P ——
1760 A Vertica) 278 5.02 10.05 16 141.7 018 a0 70 o6 18 7.7 1417 a8 40"
A Horkzontal 7.98 5.04 77 | 1420 | 018 | a0 180 o7 25 77 | 1420 | 100 | 2.4x10*
1857 A Vertical 271 9.51 9.83 145 118.7 0.29 30 70 ag+ 18 14 5t 119.7 s 5.5110':
A Hortzortal * 1. 504 14.5 121.0 0.28 a0 160 oz k2 145 124.0 89 74410
2085 A Vertical 2.8 953 10.10 LR 168085 0.04 30 70 a3~ 57 0.9t 169.6 43 S5.8010°"
A Hortrontal . 834 504 09 1721 0,03 30 180 e 35 0.9 1721 100 £.0010%
3 A Vertical 286 8.12 10.00 52 1541 015 30 70 -1 4 52 152.1 o6 ino?!
234 A Hatizontal 8.27 5.04 52 | 1544 [ 013 | 30 163 | b1~ 30 52 | 1544 | 96 | 23d0®
Vhere: W, = Maisture contert; v, = Dry denslty; G; = Spetific grvly; n = Tolal Porosity: @, = Average lsotropic eflective confining stress; u, = Batk-pressure; and 5 = Calctlsted degree of saturalion using
mansurnd specific grindly.
*  Method A = Constant-head test.
** B-Factor remained rejatively constand for two consecutive increments of applied cell pressure.
t  Vertical permashiiity 1es! =pacimen was cofed upon compiation of lesting to obtain horzental parmeabiity test specimen. The final moisture contend of the vertical test pacimen was not measired, 2nd
was essumed lo be tha same ar tha horizontal permeabifity fesl specimen.
. _ —————— e s —
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APPENDIX 1

Packer Testing Data Plots




APPENDIX I.1

IW-1 Packer Test Drawdown Figure Interval of
1,500 ft to 1,535 ft bls
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IW-1 Packer Test Drawdown Data
Interval of 1500 feet to 1535 feet bls




APENDIX 1.2

IW-1 Packer Test Drawdown Figure Interval of
1,535 ft to 1,584 ft bis
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IW-1 Packer Test Drawdown Data

CH2Z2NHILL Interval of 1535 feet to 1584 feet bls




APPENDIX L3

IW-1 Packer Test Drawdown Figure Interval of
1,584 ft to 1,620 ft bis




City of Fort Myers
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Packer Test 1584 feet to 1620 feet

50 770
" —o— Diill Pipe Drawdown Pump Lowered into Well
Annular Zone Drawdown Pumping Begins
Q=23gpm
04— & --Memory Gauge Data v =t 745
[) - D)
‘g‘. gifie
g %0 / - 720
> ;
2 y Q increased to 5 gpm
L]
2
o
B 100 695
g
c
=
o
©
£ 150 - 670
QA ‘ Pumping Stops
: 4——— 5.C.=0.006 gpm/ft
0 Recovery Begins
Q decreased to 2 gpm W
—— ¥ ;
200 - B 645
. ‘—\
Air Development Ends Q decreased to 1 gpm
Transducer Installed in Well
250 4 : : . ‘ . ‘ . ‘ " 620
0 240 480 720 1440 1680 1920 2160 2400 2640

CH2MHILL

Time (minutes)

IW-1 Packer Test Drawdown Data
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APPENDIX 1.4

IW-1 Packer Test Drawdown Figure Interval of
1,755 ft to 1,897 ft bis
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APPENDIX L5

IW-1 Packer Test Drawdown Figure Interval of
1,756 ft to 1,898 ft bis
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APPENDIX 1.6

IW-1 Packer Test Drawdown Figure Interval of
1,760 ft to 1,790 ft bls
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APPENDIX L7

IW-1 Packer Test Drawdown Figure Interval of
1,908 ft to 1,932 ft bis
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IW-1 Packer Test Drawdown Figure Interval of
2,265 ft to 3,040 ft bis




City of Fort Myers
Deep Injection Well

Packer Test 2265 feet
0 I 0
b Driller removes Drili Pige
13 h | 9 transducer from well Driller removes Annutar Zone
5 ] . e N SN transducer from well
1
Begin deflating packers o @
&5 Pumping resumes
10 - Pumping Rate = 240 gpm . 4
D | G
Ny Begin pumping for with deflated packers =
é Pumping Rate = 240 gpm ? H
(1] =3
215 5 ‘ 5 2
o
= o 14 Pump shuts down = f_‘_:
§ Purmping Stops ? o ]
Recovery Begins | -~
% 20 q sl vEes | Pumping stops B 8 g
a L& o
- z
g =
c a
: o 5
| 251 Begin pumping for final packer test g_
a B
Driller begins pumping
30 water through packer N 12
oo Driller stops pumpin
© Drill Pipe Drawdown wnter mro’i gf} pagkegr
e Annular Zone Drawdown Recovery begins
35 ' --—1 14
A0 B i T T, bt bbbt b bbbttt S bt 18

0 20 40 60 80 100 120 140 160 180 200 220 240 280 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Time (minutes)

IW-1 Packer Test Water Level Data
CH2MHILL Off-Bottom Packer at 2265 feet bls




Appendix J - Full Scale Geophysical Logs
This Appendix is provided in Volume 2 of 3



APPENDIX K

Video Log Survey Summaries




APPENDIX K.1

IW-1 12.25-inch Borehole to 1,758 feet bls




‘ CH2Z2MHILL

-

Record of Underwater TV Survey

Project:
Well:
Survey By:

Survey Date:
Witnessed By:

Reviewed By:
Remarks:

City of Fort Myers Deep Injection Well
IW-1
Florida Geophysical, Inc.

11/28/2001
Randy Dean / CH2M HILL

Well Depth: 1758 feet bls
Survey Interval: 100-1758 feet bls
Casing: 36-inch steel to 450 it
Niel Postlethwait/CH2M HILL Borehole: 12.25-inch to 1758 ft

All depths referenced to land surface

Date: 05/16/2002

100 126.7 casing joint, no problems noted
126'7 126.7 casing wall, no problems noted

126.7 147.8 casing joint, no problems noted

147.8 147.8 casing wall, no problems noted

147.8 167.8 casing joint, no problems noted

167.8 167.8 casing wall, no problems noted

167.8 207.8 casing joint, no problems noted
207.8 207.8 casing wall, no problems noted
207.8 247.8 casing joint, no problems noted
247.8 247.8 casing wall, no problems noted
247.8 297.8 casing joint, no problems noted
297.8 297.8 casing wall, no problems noted
334.7 334.7  |casing joint, no problems noted
334.7 383.7 casing wall, no problems noted
383.7 383.7 casing joint, no problems noted
383.7 422.7 casing wall, no problems noted
422.7 4227 casing joint, no problems noted
4227 452.1 - |casing wall, no problems noted
455.8 455.6 dual borehole, camera forced off center
455.6 459.7  |tight gauge borehole
458.7 459.7  |smooth limestone present along the sidewalls
459.7 461.2 note horizontal fracture of limestone
461.2 463.4 note vertical fracture of existing limestone formation
463.4 474.6 gauged borehole small vugs, tight formation, fairly low porosity
474.6 475 Vertical fracture

475 507 small to medium size vug region

507 514 tightly gauged borrehole and low porosity
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small size vug

519 561 gauged borehole and occasional small vuggy regions

561 566 large cavernous region

566 572 tightly gauged borehole and low porosity

572 576 water quality deteriation and breakout area along to sidewall

576 592 gauged borehole with small breakout area. Low visibility and low porosity

592 592 small observed breakout area

592 602 gauged borehole

602 610 small size vuggy region

610 656 poor visibility water quality murky and sidewalls of the borehole
poorly defined

656 705 tightly gauged borehole with occasional small vugs

705 750 tightly gauged borehole with low porosity

750 758 small vugs

758 758 horizontal fracture

758 775 gauged borehole and occasional small vuggy regions

775 775 horizontal fracture

778 778 ventical fracture

778 801 few horizontal fractures and small vug region

801 805 tightly gauged borehole and low porosity

805 850 small sized vuggy region

850 877 small vug region and water quality very murky

877 891 region with small vugs

891 891 horizonta! fracture

891 900 poor visibility water quality murky and sidewalls of the borehole

900 914 poor visibility water quality murky and sidewalls of the borehole

914 916 small breakout along the sidewall of the borehole

916 923 small breakout region with small to medium size vugs

923 967 small size vug region this section of the borehole

967 970 breakout region and small size vug region

970 999 small vuggy region

999 999 horizontal fracture

999 1002 small cavernous zone

1002 1015 |small vug region and water quality very murky

1015 1015 horizontal fracture

1015 1025 water quality contiunes to detriate and difficuit to determine physical
features of the borehole sidewalis

1025 1050 murky and salty appearance borehole appears as small size vugs

1050 1758 murky and salty appearance cannot view the sidewall of borehole

End of Video
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APPENDIX K.2

IW-1 12.25-inch Borehole to 3,040 feet bis




-

._ CH2MHILL

Record of Underwater TV Survey

Project: City of Fort Myers Deep Injection Wall

Well: iW-1

Survey By: Florida Geophysical, Inc.

Survey Date: 1/15/2002 and 1/18/2002 Well Depth: 3040 feet bis
Survey Interval: 1640-3040 feet bis
Casing: 28-inch Steel to 1,640 ft
Reviewed By: Randy Dean / CH2M HILL Borehole: 12.25-inch to 3040 ft
Remarks: All depths referenced to tand surface
Date: 01/20/2002

Witnessed By: Randy Dean/CH2M HILL

Bottom of casing at 1,650 feet. Cement in pilot hole from borehole pfugback from 1,656 fest to
1,663 feet bpl. Egg shaped borehole from 1,615 feet t¢ 1,700 feet bpl. Small cavities betwesn
1640 1740 1,690 and 1,700 feet.
1740 1800 Smooth borehole with occasional irregularities.
1800 1880 Larger, smooth borehole to 22-inches,
1880 2030 Gauge borehole with occasional small cavities and irregularities.
2030 2105 Extremely fractured interval with small cavemous zonas.
2105 2310 Smooth borehole with occasional fractures and small cavities.
2310 2410 Heavily fractured interval with many medium cavities and vertical fractures.
2410 2450 Fractured interval with occasional minor cavities.
2450 2605 Smooth borehole with occasional small cavities. Fracture present at 2,480 feet.
2605 2620 Fractured and cavernous interval.
2620 2700 Smooth borehole with occasional minor cavities.
2700 2775 Heavily fractured interval with many medium cavities and vertical fractures.
2775 2820 Nearly gauge borehole. Interval has extensive vertical fracturing.
Extremely fractured interval with extensive vertical fractures and iarge cavernous
2820 3043 zones,
End of Video
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APPENDIX K.3

IW-1 28-inch Reamed Hole to 2,305 feet bls,
12.25-inch Borehole to 3,040 feet bis




. CH2Z2MHILL Record of Underwater TV Survey

Project:
Well:
Survey By:

Survey Date:
Witnessed By:

Reviewed By:
Remarks:
Date:

City of Fort Myers Deep Injection Well
Iw-1
Florida Geophysical, Inc.

02/11/2002 Well Depth: 3040 feet bls
Pete Larkin / CH2M HILL Survey Interval: 1640-3040 feet bis
Casing: 28-inch Steel to 1,640 it
Niel Postlethwait / CH2M HILL Borehole: 28-inch from 1640 feet to
All depths referenced to land surface 2305 ft and 12.25-inch
05/20/2002 to 3040 feet bis

suspended solids and vuggy region: medium size vugs

1651 1657 small/medium size cavernous region

1857 1660 tightly gauged borehole

1660 1683 vuggy region and small breakout region along the left camera sidewall
medium sized vuggy region along this section

1683 1685 small cavernous zone and small vugs and fractures

1685 1689 small breakout zone just before small cavernous area

1689 1692 the horizontal fracture and small vertical fracture

1692 1711 medium sized vuggy region along this section

1711 1711 small fracture fracture observed

1711 1730 large vuggy region and a few areas of breakout

1730 1737 casing joint, no problems noted

1737 1737 horizontal fracture present

1737 1759 three vertical fracture present and area appears porous

1759 1762 gauged borehole and not porous

1762 1765  |gauged borehole

1765 1765 breakout area observed along borehole sidewall

1765 1776 tightly gauged borehole and low porosity

1776 1794 gauged borehole and breakout area and small vugged region

1794 1808 dual borehole, camera forced off center

1808 1812 horizontal fracture

1812 1828 tightly gauged borehole

1828 1834 small to medium size vug region

1834 1850 small to medium size vug region and horizontal and fractures present

1850 1863 gauged borehole, tight formation, fairly low porosity

1863 1866  |small breakout region along the borehole sidewall

1866 1870 breakout of region and large vuggy region
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vuggy region and small breakout region along the left camera sidewall

1870 1884

1884 1884 vuggy region, fairly high porosity

1884 1906 tightly gauged borehole

1906 1906 horizontal fracture present

1906 1915 small sized vuggy region

1915 1935 tightly gauged and occasional breakout or small vug

1935 1940 small vugs

1940 1942 larger vuggy region

1942 1960 tightly gauged with occasional small vugs

1960 1970 tightly gauged and occasional vugs or vuggy region

1970 1972 tightly gauged borehole

1972 2002 tightly gauged borehole with occasional small vugs

2002 2002 small cavernous region

2002 2022 small vuggy region and vertical fracture at 2017 foot

2022 2030 small cavernous region with occasional vugs and fairly high porosity

2030 2046 small to medium sized vug within the region

2046 2065 small vuggy region and few vertical fractures

2065 2102 few cavernous regions and small vug region

2102 2135 small vuggy region and few horizontal fractures

2135 2137 tightly gauged borehole and low porosity

2137 2139 small cavernous region

2139 2142 small vug

2142 2160 tightly gauged borehole with few small vug regions

2160 2195 small vuggy regions and occasional tightly gauged borehole

2195 2207 small and medium size vugs and small cavernous region observed

2207 2215 observed vertical fracture

2215 2244 medium sized vuggy region along this section

2244 2246 between these two depths two horizontal fractures present

2246 2260 small size vug region this section of the borehole and small
breakout region

2260 2300 small vuggy region and occasional breakout area and small cavernous

2300 2313 small size vug region

2313 2316 horizontal fracture

2318 2317 probe off-center against the left sidewall of the borehole

2317 2324 small size vug region

2324 2345 small cavern and larger vuggy region

2345 2350 tightly gauged borehole

2350 2375 vuggy region

2375 2381 cavernous region and large vugs along the borehole sidewalls

2381 2395 medium sized vugs and vertical and horizontal fractures
throughout this section of borehole

2395 2420 many fractures along this section with small to medium size vugs
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large cavernous region

2439 2455 tightly gauged borehole with occasional smali vugs and small
cavernous region. A couple of fractures aiso observed

2455 2462 vertical fracture and small vugs

2462 2472 [tightly gauged borehole

2472 2480 cavernous region

2480 2530 tightly gauged with small fractures and small vugs

2530 2533 medium fo large size vugs

2533 2614 tightly gauged borehole

2614 2820 large vuggy region and a few areas of breakout. Fractures were also
observed

2620 2631 small vugs

2637 2670 tightly gauged borehole

2872 2679 porous and small and medium size vugs

2679 2688 tightly gauged borehole

2688 2696 small and medium size vugs and breakout area observed

2696 2700 breakout along the gauged horehole

2700 2713 tightly gauged borehole

2713 2715 small cavernous region

2715 2725 small to medium sized vuggy region

2725 2750 gauged borehole

2750 2756 targe size vugs observed

2756 2769 vuggy region and couple of fractures present

2769 2785 vuggy region with occasional breakout area present

2785 2786 horizontal fracture present

2786 2795 medium size vugs present and large vertical fractures

2795 2805 horizontal fractured region

2005 2817 breakout area observed aiong borehole sidewall
small size vug regicn with observed vertical fracture

2817 2834 fractured region

2834 2837 cavernous section

2837 2847 large vuggy region

2847 2853 small vuggy region and gauged borehole

2853 2860 horizontal fracture present

2860 2861 small cavernous region

2861 2868 horizontal fracture present

2868 2877 large vuggy region and horizontal fracture presnt

2877 2884 vertical and horizontal fractures present

2884 2891 smail cavernous region

2891 2893  jhorizontal fracture

2893 2900 small vuggy region

2800 29017 horizontal and vertical fractures
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2925

2940

tightly gauged borehole and occusional small sized vugs

2940 2845 small cavernous region

2945 2947 small to medium sized vugs and small breakout area aiong the side
of the borehole

2947 2955 cavernous region

2956 2957 borehole small vugs

2957 2959 horizontal fracture present

2960 2962 small cavernous section

2962 2870 small vuggy region with small cavernous region

2970 2875 cavernous area

2975 2984 cavernous area

2984 2992 small cavernous area

2892 2992 horizontal fracture present

2992 2996 small cavernous region

2996 2999 small vuggy region with small cavernous regions

3000 3008 cavnerous region and poorly defined borshole and small vugs

3006 3017 cavernous region

3017 3018 vuggy area

3018 3020 cavernous region

3024 3031 Cavernous region

3034 3034 horizontal fracture

3034 3036  |gauged borehole

3037 3040 small cavernous section and smail and some large vugs

End of Video
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APPENDIX K.4

__IW-1 Completed Well - FRP Tubing




‘ CH2MHILL Record of Underwater TV Survey
>
Project: City of Fort Myers Deep Injection Well
Well: [W-1
Survey By: Florida Geophysical, Inc.
Survey Date: 04/12/2002 Well Depth: 3040 feet bls
Witnessed By: Mike Weatherby / CH2M HILL Survey Interval: 3 - 3042 feet bls
Casing: 18-inch Steel to 2,312 it
Reviewed By: Niel Postlethwait / CH2M HILL Borehole: 12.25-inch to 3040 ft
Remarks: All depths referenced to land surface
Date: 05/20/2002
L D U
. casing joint, no problems noted
32 61.4 casing joint, no problems noted
61.4 90.3 casing joint, no problems noted
90.3 1195 casing joint, no problems noted
119.5 148.7 casing joint, no problems noted
148.7 177.8 casing joint, no problems noted
177.8 2071 casing joint, no problems noted
2071 236.4 casing joint, no problems noted
236.4 265.7 casing joint, no problems noted
265.7 297 casing joint, no problems noted
297 324.3 casing joint, no problems noted
324.3 353.6 casing joint, no problems noted
353.6 282.7 casing joint, no problems noted
2827 12 casing joint, no problems noted
412 4413 casing joint, no problems noted
441.3 470.4 casing joint, no problems noted
470.4 499.8 casing joint, no problems noted
499.8 528.58 |casing joint, no problems noted
528.68 557.5 casing joint, no problems noted
557.5 £86.7 casing joint, no problems noted
586.7 616.1 casing join, no problems noted
616.1 645.3 casing joint, no problems noted
645.3 674 casing joint, no problems noted
674 703.2 casing joint, no problems noted
703.2 732.5  |casing joint, no problems noted
732.5 761.7 casing joint, no problems noted
761.7 791 casing joint, no problems noted
791 820.3  {casing joint, no problems noted
820.3 849.5 |casing joint, no problems noted
849.5 878.6  |casing joint, no problems noted
878.6 907.7 casing joint, no problems noted
907.7 936.5 casing joint, no problems noted
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938.5

965.5

casing joint, no problems noted

965.5 994.3 casing joint, no problems noted
994.3 1023.4 Jcasing joint, no problems noted
1023.4 1052.7 |casing joint, no problems noted
1062.7 1081.9  [casing joint, no problems noted
1081.9 1111.1  |casing joint, no problems noted
1111.1 1140.2  [casing joint, no problems noted
1140.2 1169.4  [casing joint, no problems noted
1169.4 1198.8 {casing joint, no problems noted
1198.8 1227.8 |casing joint, no problems noted
1227.8 1267 casing joint, no problems noted
1257 1286.2 |casing joint, no problems noted
1286.2 1315.4 |casing joint, no problems noted
13154 1343.7  |casing joint, no problems noted
1343.7 1373 casing joint, no problems noted

1373 1402.1  |Jcasing joint, no problems noted
14021 1430.8 casing joint, no problems noted
1430.8 14569.9 [casing joint, no problems noted
1459.9 1489 casing joint, no problems noted
1489 1518.2  [casing joint, no problems noted
1518.2 1547.4 |casing jeint, no problems noted
1547.4 1576.5 |casing joint, no problems noted
1576.5 1605.6 |casing joint, no problems noted
1605.6 1634.4 |casing joint, no problems noted
16344 1663.3  |casing joint, no problems noted
1663.3 1692.2 |casing joint, no problems noted
1692.2 1720.8 |casing joint, no problems noted
1720.8 1749.8 |casing joint, no problems noted
1749.8 1778.7  |casing joint, no problems noted
1778.7 1807.7  |casing joint, no problems noted
1807.7 1836.8 |casing joint, no problems noted
1836.8 1866 casing joint, no problems noted

1866 1895.3  |easing joint, no problems noted
1895.3 1924.5 {casing joint, no problems noted
1924.5 1953.7 {casing joint, no problems noted
1953.7 1983 casing joint, no problems noted

1983 20121 |easing joint, no problems noted
2012.1 2041.2  |casing joint, no problems noted
2041.2 2070.6 _|casing joint, no problems noted
2070.6 2099.6 |casing joint, no problems noted
2099.6 2128.4 |casing joint, no problems noted
2128.4 2157.5 _ |casing joint, no problems noted
2157.5 2186.6 |casing joint, no problems noted
2186.6 2215.6  |casing joint, no problems noted
2215.6 2244.8 |casing joint, no problems noted
2244 .8 2274 casing joint, no problems noted
2274 2304 casing joint, no problems noted
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casing joint, no problems noted

2312.2

2312 2314 concrete and gauged borehole

2314 2320 gauged borehole and vertical fracture

2320 2322 vertical fracture observed

2322 2329 small vuggy region and ocasional small caverns

2329 2331 cavernous region and vuggy

2331 2342 medium size vugs and small cavernous regions present

2342 2349 tightly gauged borehole

2349 2361 gauged borehole and occasional smafi/medium sized vugs

2361 2362 small cavernous region

2362 2381 gauged borehole with small vugs and occasional fractures present
along the borehole sidewall

23819 2384 cavernous region with large vugs

2384 2389 vertical fracture observed

2389 2399 tightly gauged borehole

2399 2410 vertical and horizontal fractures present

2410 2419 tightly gauged borehole with occasional small vugs

2419 2425 small vuggy sidewall of berehole

2425 2427 samll vuggy region and small cavernous section

2427 2429 gauged borshole

2429 2440 small vug region and fractures present

2440 2442 small cavernous region

2442 2459 tightly gauged borehole

2459 2469 small vug region and vertical fracture present

2469 2478 gagued borehole with occasional small sized vugs

2478 2480 small sized vugs and occasional small cavernous section

2480 2482 cavarnous section

2482 2484 cavernous section

2484 2489 small vuggy section

2489 2480 vertical fracture observed

2490 2526 small vuggy berehole characteristics and water quality deteriation
increase in suspended solids and borehole side walls not clearly defined

2526 2550 tighily gauged borehole and occusional small sized vugs

2550 2605 gauged borehole and occasional small/medium sized vugs

2605 2617 tightly gauged borehole with occasional vugs and small
breakout area along the side of the borehole

2617 2625 vuggy region with occasional vertical and horizontal fractures present

2625 2626 small cavernous section

2626 2535 large vuggy region observed along the borehole sidewalls

2535 2649 small vuggy region

2649 28650 smali vuggy region with small cavernous region

2650 2652 gauged borehole with occasional fractures and vugs

2652 2668 tightly gauged borehole

2668 2682 small and medium sized vugs and fractures also ohserved

2682 2693 horizonial fracture present

2693 2708 small/medium size vugs with occasional large vugs present

2708 2710 cavernous region
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2742

srnall vuggy borehole sidewall

2742 2759 small vugs and occasion fracture observed

2759 2778 increase in suspended solids and borehole side walls not clearly defined
murky water quality, small vug present

2778 2797 small/medium size vugs

2797 2815 small vuggy region

2815 2829 small vuggy region and some horizontal and vertical fractures present
along the borehole sidewall

2829 2833 large vertical faractures and borehcle wall structure large
vuggy region {rocky)

2833 2841 small vuggy region

2841 2842 small vuggy region with occasional cavernous region

2842 2848 rocky borehole sidewall

2848 2853 cavernous region

2853 2872 large vuggy region observed along the borehole sidewalls and small
cavernaus region

2872 2873 large vuggy vegion

2873 2889 cavernous region

2889 2896 small cavernous region

2896 2922 small vuggy region

2022 2944 small vuggy region with horizontal and vertical fractures

2944 2955 small vuggy region with fractures and small caverns present

2955 2957 small cavernous region with small size vug borehole sidewalls

28957 2963 cavernous region

2563 2989 small vuggy region

2989 3000 small/medium size vugs

3000 3003 srnall/medium size vugs and occasional breakout areas

3003 3009 small size vugs present along borehole walls and small cavernous section

3009 3015 large vuggy region

3015 3018 gauged borehole

3018 3042 small cavernous section and small and some large vugs

End of Video
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APPENDIX K.5

DZMW-1 Video Log Survey Summary




. CH2MHILL Record of Underwater TV Survey

Project: City of Fort Myers Deep Injection Well
Well: Dual Zone Monitor Well  (Deep Zone)
Survey By: Florida Geophysical, Inc.

Survey Date: April 8, 2002 Total Depth: 1750 feet bls
Witnessed By: Mike Weatherby / CH2M HILL Casing: 6.45-inch (OD) FRP
Reviewed By: Pete Larkin / CH2M HILL Casing Depth: 1704 feet bls

Remarks: All depths referenced to land surface

Begin survey at 23 feet bls. Submerged in water inside 6-inch diameter casing.
23 1704 Casing joints every 30 feet. No problems noted.
1704 1706 Base of casing at 1704 feet bls, joined to plug extending to 1706 feet bls.
1706 1720 Enter 11-inch diameter borehole, low visibility, gauged borehole with small vugs.
1720 1750 Gauged borehole slightly more vuggy.
1750 1750 TD of well. Gauged to TD with no fracturing or formation instability at base of
well.
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AppendixL  Video Survey - Video Tapes
This Appendix is provided in Volume 3 of 3

and consists of 6 video tapes in VHS format
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Geophysical Combination Log
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Ambient Water Quality Data - FDEP Primary
and Secondary Drinking Water Quality
Standards
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IW-1 Ambient Water Quality Data




A
Sonders (_E;\
Laboratories

€nvironmental Testing Services

May 2, 2002

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL 33908

Reference: Analysis Certification Letter
Sanders Laboratory Report: N0203567

“I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based upon my
inquiry of the person or person who manages the system or those person directly
responsible for gathering the information, the information submitted is to the best of my
knowledge and belief, true, accurate, and complete. I am aware there are significant
penalties for submitted false information, including the possibility of fine and
imprisonment for knowing violation.”

1050 Endeavor Gt + Nokomis, FL 34275 » Phone: (941) 488-8103 « (80D} 255-3108 = Fax: (941) 484-6774



. Page: 1 of 3

’ Client Project: City of Fort Myers
N Lab Project: N0O203567
S Report Date: (4/26/02
anders £\
LO b oratori E;'g Laboratory Results

€nvironmental Testing Services

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Ft. Myers, FL 33908

N0203567-01 injection well Ground Water 3/26/02 13:40
grab
Analysis Method Results Qual Detection Limit Units AnalysisDate/Time Analyst
Air Temperature-field 170.1 34.8 0.1 C 3/26/02 13:40 Ic
Aluminum 200.7 <0.020 0.020 mg/L. 4/4/02 14:40 PW
Ammonia-N 3503 0.50 0.05 mg/L 3/27/02 10:30 SR
nony 200.7 < 0.0022 0.0022 mg/L 4/4/02 14:40 IPW
Arsenic 2007 <0.0028 0.0028 mg/L 4/4/02 14:40 JPW
Barium 200.7 < (.0001 0.0001 mg/L 4/4/02 14:40 JPW
Beryllium 200.7 < (,0008 0.00G8 mg/L 4/4/02 14:40 JPW
(B;;)chemical Oxygen Demand 405.1 <2 2 mg/L 327402 15:00 RG
Cadmium 200.7 < 0.0002 0.0002 mg/L 4/4/02 14:40 JPW
Chemical Oxygen Demand 4104 2680 50 mg/L 3/28/02 10:00 DA
Chloride 300.0 19700 300 mg/L 3/27/02 17:22 MA
Chromium 200.7 0.074 0.001 mg/L 4/4/02 14:40 JPW
Color 2120B 10 1 PtCo units 3/27/02 11:15 DA
Copper 200.7 0.0018 0.0012 mg/L 4/4/02 14:40 JPW
Dissolved Oxygen-field 360.1 1.78 0.01 mg/L 3/26/02 13:40 Ic
Fluoride 300.0 <10.0 * 10.0 mg/L 3/27/02 17:22 MA
200.7 0.406 4.030 mg/L 4/4/02 14:40 PW
Lead 200.7 0.029 0.001 mg/L 4/4/02 14:40 IPW

1050 Endeavor Ct. + Nokomis, FL 34275 « Phone: (941) 488-8103 » (800) 255-3108 « Fax: (941) 4B4-6774



Page: 2 of 3

. Client Project: City of Fort Myers
Lab Profect: N0203567
Report Date: 04/26/02

Laboratory Results
| N02035670 1 injection well Ground Woler i 3/26/02 140 -
grab

Analysis Method Results  Qual Detection Limit Units  AnalysisDate/Time  Analyst
Manganese 200.7 0.0130 0.0001 mg/L 4/4/02 14:40 JPW
Mercury 245.1 <0.001 0.001 mg/L 3/28/02 11:36 IPW
Nickel 200.7 0.04¢ 0.001 mg/L 4/4/02 14:40 IPW
Nitrate+Nitrite-N 3532 <0.05 0.05 mg/L 3/26/02 16:31 CC
Nitrate-N 3532 <0.05 0.05 mg/L 3/26/02 17:37 CC
WNitrite-N 353.2 <0.05 0.05 mg/L 3/26/02 17:37 cC
Nitrogen, Organic 351.2/350.3 0.42 0.05 mg/L 3/27/02 12:02 cC
;Q;i;l'ogen, Totat Kjeidahl 351.2 0.92 0.06 mg/L 3/27/02 12:02 cC
Odor SM2150B 17 1 TON 3/26/02 16:15 EW
pH-field 150.1 7.19 0.01 pH units 3126/02 13:40 iC
Phosphorus, Total 365.2 0.021 0.010 mg/L 3/28/02 10:30 SR
See attached results Subcontract na n/a NONE 3/27102 16:31 SUB
Selenium 200.7 <0.0016 0.0016 mg/L 4/4/02 14:40 JPW
Silver 200.7 <0.001 0.001 mg/L. 4/4/02 14:40 JPW
Sodium 200.7 9600 35 mg/L 4/4/02 14:40 JPW
Specific Conductance, field 120.1 > 0.1 umhos/cm 3/26/02 13:40 JC
Si:yl)fate 300.0 2650 300 mg/L 3727702 17:22 MA
Thallium 200.7 <0.0035 0.0035 mg/L 4/4/02 14:40 W
Total Coliform, MF 9222B <1 1 col/100ml 3/26/02 17:00 IS
Total Dissolved Solids 160.1 37800 5 mg/L 3/27/02 730 EW

Water Temperature-field 170.1 33.6 0.1 C 3/26/02 13:40 JC



N0203567-01

injection well

grab
Analysis Method  Results
Zinc 200.7 0.056
Approved by:

AM opacki/Lab Supervisor

Laura S an/QA Officer
Kathri kiewicz/Lab Supervisor
YOUNGOUISY BROTHERS, INC.
Has Reviewed this

3o0f3

Client Project: City of Fort Myers
Lab Project: N0203567
Report Date: 04/26/02

Page:

Laboratory Results

3/26/02 13:40

Ground Water

Qual Detection Limit Units  AnalysisDate/Time  Analyst
0.002 mg/L 4/4/02 14:40 JPW
Comments:

* Due to high conductivity a high dilution had to be done, thus increasing the detection limit. ** No
result due to instrument error, A second reading was taken on 04/11/02 - (N0204220)the result was
52,600 umhos/cm.



- Test/America

INCORPORAIED

il 8, 2002 Page 1
CLIENT: SANDERS LABORATORY Order Number: 22529
1050 ENDEAVOR CT Project Name: 62-550
NOKOMIS, FL 34275 Project Number: NDO203567

Date Received:  (3/28/02
ATTN: T. BRIGHT

Sample Identification Lab Number Collection Date and Time

NO203567 §2-F7490 3/26/02 13:40

Approved By /%///% .

Mark Rusler, Director of Technical Services
Tim Besuden, Q.A., Officer
Linda Williams, Technical Services

Florida Certification Number: E83012 / COAP990129

Attachments: chain-of-custod?/field sheet

Sample report continued . . .,

4310 East ANDERSON ROAD / ORLANDO, FL 32812 / 407-851-2560 / Fax: 407-856-0886



April 8, 2002 Page 2 TestAmerica, Inc.

Order Number: 22529
CLIENT: SANDERS LABORATCRY Project: 62-550

1050 ENDEAVOR CT Sample ID: N0203567
NOKOMIS, FL 34275 Lab Number: 02-F7490

Date Collected: 03/26/02
ATTN: T. BRIGHT Time Collected: 13:40

Date Received: 03/28/02

LABORATORY REPORT
Report Dil

Analyte Result Q Units Limit Factor Date Time Analyst Method Batch
*EXTRACTABLE ORGANICS*®
Benzo(a)pyrene < 0.0400 u ug/L 0.0400 1 47 3702  3:54 Rw 525.2 8154
Di(2-ethylhexyl )adipate < 0.4600 u ua/L 0.400 1 4/ 3/02 3:54 RW 525.2 8154
Di(2-ethylhexy()phthalate 3.%0 ug/L, 1.32 1 4y 3702  3:54 RW 525.2 8154
Butylbenzylphthalate < 2.55 u ug/L 2.55 1 4/ 2702 17:00 RW 625 8152
2-Chlorophenoi < 4.10 ] ug/L 4.10 1 4/ 2702 17:00 RW 625 8152
Diethylphthalate < 4.96 u ug/L 4.96 1 4/ 2702 17:00 RW 625 8152
Dimethylphthalate < 5.00 - u ug/L 5.00 1 4/ 2702 17:00 R 425 8152
Di-n-butylphthalate < 4.01 i} ug/L 4.01 1 4/ 2702 17:00 Ru 625 B152
2,4-Dinitrotoluene < 4.78 U ug/l 4.78 1 4/ 2/02 17:00 RW 625 8152
Bi-n-cctylphthalate < 2.43 u ug/L 2.43 1 4/ 2702 17:00 RW 625 8152
Isophorone < 7.26 u ug/L 7.26 1 4/ 2702 17:00 Ru 625 8152
2-Methyl-4,6-dinitrophenol < 4.00 ] ug/L 4.00 1 4/ 2/02 17:00 Ru 625 8152
Phengl < 3.01 u ug/L I.m 1 4&f 2/02 17:00 RW 625 8152
2,4,6-Trichlorophencl < 4.46 U ug/L [ 1 4/ 2/02 17:00 RW 625 8152
*VOLATILE ORGANICS* )
1,1-Dichloropropene < 0.06000 v ug/L 0.06000 1 3729/02 20:06 CTH 524.2 7914
Benzene < 0.05000 v ug/L 0.05000 1 3729702 20:04 CTH 524.2 7914
Bromobenzene < 0.05000 v ug/L 0.05000 1 3/29/02 20:04 CTH 524.2 7914
Bromoform < 0.31000 U ug/L 0.31000 1 3/29/02 20:04  CTH 524.2 7914
Bromemethane < 0,29000 v ug/L 0.29000 1 3/29/02 20:06 CTH 524.2 7914
Carbon Tetrachloride < 0.29000 U ug/L 0.29000 1 3729702 20:04 CTH 524.2 7?4
Chlorobenzene < 0.23000 U ug/L 0.23000 1 3/29/02 20:04 ©TH 524.2 914
Chloroethane < 0.29000 U ug/L 0.29000 3/29/02 20:04 CTH 524.2 7914
Chloroform < 0.16000 U ug/L 0.16000 1. 3/29/02 20:04 CTH 524.2 7914
Chloromethane < 0,35000 U ug/L 0.35000 1 3/29/02 20:04 CTH 524.2 7914
2-Chlarotoluene < 0.,33000 U ug/L 0.33000 1 3/29/02 20:04 CTH 524.2 7914
4-Chlorotoiuene < 0.29000 U ug/L 0.29000 1 3/29/02 20:04 CTH 524.2 7914
Dibromochloromethane < 0.27000 - U ug/L 0.27000 1 3/29/02 20:04 CTH 524.2 7914
Dibromemethane < 0.03000 U ug/L 0.03000 1 3729702 20:04 CTH 524.2 7914
1,2-Dichlorcbenzene < 0.05000 U ug/L 0.05000 1 3729702 20:04 CTH 524.2 7914
1,3-Dichlorobenzene < 0.20000 U ug/L 6.20000 1 3729702 20:04 CTH 524.2 7914
1,4-Dichlorcbenzene < 0,02000 U ug/L 0,02000 1 3729702 20:04 crH 524.2 7914
1,1-Dichloroethane < 0.10000 u ug/L 0.10000 1 3729702 20:04 CTH 524.2 7914
1,2-Dichloroethane < 0.02000 U ug/L 0.02000 1 3729702 20:04 CTH 524.2 94
1,1-Dichloroethene < 0.02000 v ug/L 0.02000 1 3729702 20:04 CTH 524.2 7914

Sample report continued . . .



April 8, 2002 Page 3 TestAmerica, Ine.

"LIENT; SANDERS LABORATORY

Jrder No.: 22529
Lab No,: 02-F74%0

Sample ID: N0203567

LABORATORY REPORT CONTINUED

Report bil

Analyte Result ] Units Limit Factor Date Time Analyst Method Batch
cis-1,2-Dichlorgethene < 0.03000 w ug/i, 0.03000 1 3729702 20:04 CTH 524.2 7914
trans-1,2-Dichloroethene < (.12000 U ug/L 0.12000 1 3/29/02 20:04 CTH 524.2 7914
1,2-Dichloropropsne < 0.33000 v ug/L 0.33000 1 3/29/02 20:04 CTH 524.2 7914
1,3-Dichloropropane < 0.05000 u ug/L 0.05000 ¢ 3/29/02 20:04 CTH 524.2 7914
cis-1,3-Dichloropropene < 0.21000 vy ug/L 0.21000 1 3729702 20:04 CTH 524.2 7914
2,2-Dichloropropane < 0.38000 U,J3 ug/L Q.38000 1 3729702 20:06 CTH 524.2 7914
trans-1,3-Dichloropropene < 0.50000 v ug/L 0.50000 1 3/29/02 20:04 CTH 524.2 7914
Ethylbenzene < 0.47000 U ug/L 0.47000 1 3729702 20:04 CTH 524.2 7914
Methylene Chioride < 0.31000 u ug/L 0.31000 ¢ 3/29702 20:04 cTH 524.2 7914
Styrene < 0.47000 U ug/l 0.47000 1 3/29/02 20:04 CTH 524.2 7914
1,1,1,2-Tetrachtoroethane < 0.13000 y ug/L 0.13000 % 3/29/02 20:04 CTH 524.2 7914
1,1,2,2-Tetrachloroethane < 0.33000 U ug/L 0.33000 1 3/29/02 20:04 CTH 524.2 914
Tetrachloroethene < 0.21000 u ug/L 0.21000 1 3/29/02 20:04 CTH 524,2 7914
Toluene < 0.4100¢ U ug/i 0.41000 1 3/29/02 20:04 CTH 524.2 7914
1,2,4-Trichlorobenzene < 0.22000 uy ug/L 0.22000 1 3/29/02 20:04 CTH 524.2 7914
" 1,1-Trichloroethane < 0.21000 U ug/L 0.21000 1 -3/29/02 20:04 CTH 524.2 7914

,2-Trichlercethane < 0.23000 y ug/L 0.23000 1 3/29702 20:06 CTH 524.2 7914
Trichloroethene < 0.02000 U ug/L 0.02000 1 3/29/02 20:04 CTH 524.2 7914
1,2,3-Trichloropropane < 0.39000 u ug/L 0.3%000 % 3729702 20:04 CTH 524.2 7914
Vinyl Chloride < 0.29000 U ug/L 0.29000 1 3/2902 20:04 CTH 524.2 7914
Xylenes < 0.24000 U ug/L 0.2400¢0 14 3/29/02 20:04 CTH 524.2 7914
Bromodichloromethane < 0.36000 U ug/L 0.35000 1 3729702 20:04 CTH 524.2 7914
Trichlorofluoromethane < 0.28000 v ug/L 0.28000 1 3/29/02 20:04 CTH 524.2 7914
Dichlorodiflucromethane < 0.50000 u,d43 ug/l 0.50000 1 3729702 20:04 CTH 524.2 7914
Methyl-tert-butyl ether < 1.0000 u ug/L 1.0000 1 3/29/02 20:04 CTH 524.2 7914
*DISINFECTANT BY-PRODUCTS™
Ethylene Dibromide < 0.01000 U ug/l 0.01000 1 4/ 2/02 16346 RW 504.1 8155
1,Z-Dibromo-S-chloropropane < 0.,02000 wu uy/L 0.02000 1% 4/ 202 16:46 RW 504.1 8155
*PESTIC]DES/PCB'S/HERB]CIDES*
Glyphosate < 2.40 u ug/L 2.40 1 4/ 2702 12:11  cB 547 8090
Carbofuran <0,900 .y ug/L 0.900 1 4/ 4702 12:55 e 3311 8362
Oxamyl (Vydate) < 1.13 ] ug/L 1.13 1 4f 4702 12:55 B . 531.1 8362
2,4-D < 0.100 u ug/L 0.100 1 4/ 2/02 5:10 JLs 515.1 8062
2,4,5-TP (Silvex) < 0.200 ] ug/1 0.200 1 4/ 2702 5:10 4s 515.1 8062
Dalapon < 1.00 U ug/1 1.00 1 4/ 2702 5:10  JLs 515.1 8062
Dicamba < 0.0250 u ug/L 0.0250 1 4/ 2702 5:10  JLS 515.1 8062
Dinoseb < 0.125 u ug/L 0.125 1 &/ 2702 5:10 JLs 515.1 8062
Atrazine 0.635 ug/L 0.625 1 4/ 4702 15:53  JLs 507 8298

-ple report continued . . .



April 8, 2002

SANDERS LABORATORY

Page 4

TestAmerica, Inc,

CLIENT:
Order No.: 22529
Lab No.: 02-F7490
Sample ID: N(G203567
LABORATORY REPORT CONTINUED
Report Dil

Analyte Result Q Units Limit Factor Date Time Analyst Method Batch
Carbaryl < 0.599 u ug/L 0.599 i 4/ 4/02 12:55 B 531.1 8362
Simazfne < 0.176 u ug/L 0.176 1 4/ 4/02 15:53  JLS 507 8298
Pentachlorophenol < 0.0400 U ug/L 0.0400 1 4/ 2/02  5:10  JLS 5151 a0s2
Propachlor < 0.380 u ug/L 0.380 1 4/ 4702 15:53  uLs 508 8298
Aldrin < 0.8525 u ug/L 0.0525 1 47 4/02 15:53  uLs 508 8298
Lindane < 0.0240 u ug/L 0.0240 1 4/ 4/02 15:53  JLS 508 8298
Dieldrin < 0.02700 U ug/L 0.02700 1 4/ 4702 15:53 LS 508 8298
Endrin < 0,0100 u ug/L 0.0100 1 4/ 4702 15:53  JLS 508 8298
Heptachlor < 0.0540 u ug/L 0.0540 1 4/ 4702 15:53 JLS 508 8298
Heptachlor Epoxide < 0.0245 u ug/L 0.0245 1 4/ 4/02 15:53 JLs 508 8298
Toxaphene < 0.500 u ug/L 0.500 1 47 4702 15:53 JLS 508 8298
Butachlor < 0.500 u ug/L 0.500 1 4/ 4702 15:53  JLs 507 8298
Polychiorinated biphenyl (PCB)Y < 0.250 U ug/L 0.250 1 &/ 4702 15:53 JLs 508 8298
Chlordane < 0.500 u ug/L 0.500 1 47 4702 15:583  JLs 508 8298
Hexachlorobenzene < 0.100 u ug/L 0.100 1 4/ 4702 15:53 LS 508 8298
Methoxychlor < 0.250 U, dé ug/L 0.250 1 4/ 4702 15:53  4ts 508 8298
Hexachlorocyclopentadiene < 0.100 U ug/L 0.100 1 &/ 4702 15:5%  JLS 508 8298
Metolachlor < 0.500 ] ug/L 0.500 1 & 4/02 15:53 JLS 507 8298
Alachlor < 0.0625 ] ug/L 0.0425 1 4/ 4702 15:53 LS 507 8298
Metribuzin < 0.120 u ug/L 0.120 1 47 4702 15:53 NS 507 8298
Endothail < 4,17 v ug/L 4.17 1 4/ 2702 13:18 JLS 548.1 8080
Diquat < 0.940 u ug/L 0,960 1 47 1/02 14:16 6B 549.2 8056
Picloram < 0.250 U ug/L 0.250 1 4/ 2/02  5:10 JLS 515.1 8062
Aldicarb < 1,04 u ug/L 1.04 1 4f 4402 12:55 GB 531.1 8362
Aldicarb Sulfoxide < 0.850 u ug/L 0.850 1 47 4/02 12:55 6B 531.1 8362
Aldicarb Sulfone < 0.647 U ug/L 0.647 1 4/ 4702 12:55 6B 531.1 8362
3-Hydroxycarbofuran < 1.13 u ug/L 1.13 1 47 4702 12:55 @B 5311 8362
Methomy! < 0.254 u ug/L 0.254 1 4/ 4702 12:55 B 531.1 8362
*GENERAL PARAMETERS*®
Total Cyanide < 0.006 1] mg/l 0.006 1 3729702 753 1M 4500CNE/335.7899

Sample Extraction Data

Wt/Vol

Parameter Extracted Extract Vol Date Analyst Method

507/508 1000 ml 5.00 ml 4/ 1702 AC 307/508

515.1 1000 ml 5.00 ml 3729702 SRB 515

Sample report continued . .
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April B8, 2002 Page § TestAmerica, Inc.

LIENT: SANDERS LABORATORY
Jrder No.: 22529
Lab No.: 02-F7490

Sample ID: N0203567

LABORATORY REPORT CONTINUED

Sample Extraction Data

Wt/vol
Parameter Extracted Extract Vol Date Analyst Methed
548.1 100. ml 1.00 ml 47 1702 W " 548.1
504,1 35. ml 2.0 ml 47 2/02 SRB 504.1/8011
549.2 250, ml 10,0 ml 47 102 WeC 549.2
525.2 1000 mi 1.00 ml 4/ 2/02 WC 525.2
BNA's 1000 ml 1.0 ml 4/ 1702 PN 625
Surrogate ; X Recovery Target Range
6253: Nitrobenzene-d5s 65 22,0 - 87
§25: 2-Fluorobiphenyt 3 43.0 - 116
625: Terphenyl-d14 115 16,0 - {22
6252 Phenol-ds 34 10.0 - 94
625: 2,4,6-Tribromophenal 79 19.0 - 107
524.2: 1,2-Dichloroben;¢ne-d4 89 70.0 - 130
525.2: Pyrene-d10 ' 76 70.0 - 130
515.1: 2,4-Dichlorophenylacetic acid 13 70.0 - 130
524.2: 4-Bromofluorobenzene 94 70.0 - 130
507: 1-Bromo-2-nitrobenzene 82 70.0 - 130
Pest: Decachlorobipheny! 94 70.0 --130

wample report continued .
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April 8, 2002 Page ¢ TestAmerica, Inc.

CLIENT: SANDERS LABORATORY
Order No,: 2282%
Project: 62-550

Qualifier Definitions:

B = results based upon colony counts outside the acceptable range

I = the reported value is between the laboratory method detection limit and the
laboratory practical quantitation limit

J1 = surrogate recovery limits have been exceeded

J3 = the reported value failed to meet the established quality control criteria for either

precision and/or accuracy
the sample matrix interfered with the ability to make an accurate determinatien

J4=

J5 = the data ig questionable because of improper lab or field protocols

K = off-scale low, actual value is less than the value given

L = off-scale high, actual value is known to be greater than the value given

Q = sample held beyond acceptable holding time

U = the compound was analyzed for but not detected

V = the analyte was detected in both the sample and the associated method blank
Y = the laborateory analysis was from an unpreserved or improperly preserved sample
Z = too many colonies present (TNTC)

TIC = analyzed by Ms T.I.C.(tentatively identified compound)

*TA = sampled by TestAmerica, Inc. Field Services

Sample report continued
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CLIENT: SANDERS LABORATORY
Order No.: 22529
roject: 62-550

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

. Sample
Analyte Units  Orig. val. Ms val Spike Conc Recovery Target Range Batch Spiked

Total Cyanide mg/ | < 0.006 0.262 0.400 65.50 42.5 - 132 7899  02-F7138
Total Cyanide mg/L < 0.006 0.290 0.400 72.50 42.5 - 132 7% 02-F7490
Glyphosate ug/L < 2.40 506. 500. 101.20  46.0 - 126 8090 02-F7514
Glyphosate ug/L < 2.40 5e1. 500, 106,20 66.0 - 126 8090 02-F7514
Benzo{a)pyrene ug/L < 0.0500 1.31 5.00 26.20# 70.0 - 130 8154 02-F7394
Carbofuran ua/L < 0.900 < 0.900 100, N/A 70.0 - 130 8342 02-F7947
Di(2-ethylhexyl )adipate ug/L < 0.600 5.68 5.00 M3.60 70.0 - 130 8154 02-F7394
Di¢2-ethylhexyl )phthalate ug/L < 1,32 5.21 5.00 104,20 70.0 - 130 8154 02-F7394
Oxamyl (Vydate) ug/i < 1.13 < 1,13 100, N/A 70,0 - 130 8362 02-F7947
Bromeform ug/L < 0.31000 10,700 10.000 107.00 70.0 - 130 7914 02-F7436
Chloroform ug/L 38.800 46,200 10.000 74,00 70.0 - 130 7914  02-F7435
Dibromochloromethane ug/L 2.0300 12,300 10.000 102.70 70.0 - 130 7914 02-F7434
Bromodichloromethane ug/L 12.000 21.300 10.000 93.00 70.0 - 130 7914 02-F7436
Ethylens Dibromide ug/l - < 0.01000 90.2520 0.2500 100.80  70.0 - 130 8155 02-F7498
2,4-0 ug/L < 0,100 .1 1.00 111.00  4B.0 - 214 8062 02-F7490
2,4,5-TP (Silvex) ug/l < 0,200 1.06 1.00 106.00  42.0 - 226 8062 02-F7490
Dalapon ug/l < 1.00 4.34 5.00 86.80 40.0 - 150 8082  02-F7450

‘camba ug/L < 0.0250 1,04 1.00 104.00 38,0 - 232 8062 02-F7490

.noseb ug/L < 0.125 1.20 1.00 120.00 0.0 - 130 8062 02-F7490
Atrazine ug/L 0.635 3.83 2.50 127.80  70.0 - 130 8298  02-F7490
Simazine ug/L < 0,176 0.575 0.500 115.00 70.0 - 130 8298 02-£7490
Pentachlorophenol ' ug/L < 0.0400 0.890 1.00 89.00 36.0 - 226 8062 02-F7490
Propachlor ug/t < 0,380 2.91 2.50 116,40 70.0 - 130 8298  02-F74%0
1,2-Dibromo-3-chlorapropane ug/L < 0.02000 0.2510 0.2500 100,40 70.0 - 130 8155 02-F7698
Aldrin ug/L < 0.0525 0.0950 ¢.100 95.00 58.0 - 114 8298 02-F7490
Lindane ug/L < 0.0240 0.105 0.100 105.00 60.0 - 118 8298 02-F7490
Dieldrin ug/t < 0.02700 0,08500 0.10000 85.00 70.0 - 130 8298 02-F7490
Endrin ug/L < 0.0100 0.100 0.100 100.00  70.0 - 130 8298 02-F7490
Heptachlor ug/L < 0.0540 0.0%00 0.100 90,00 70.0 - 130 8298 02-F74%0
Heptachlor Epoxide ug/L < 0.0245 0.0900 0.100 90.00 70,0 - 130 8298  02-F7490
Butachlor ug/L < 0,500 2.96 2.50 118.40 70,0 - 130 8298 02-F7490
Hexzchlorobenzene ug/L < 0.100 0.550 0.500 110.00 70.0 - 130 8298 02-F7490
Methoxychlor ug/L < 0,250 1.56 1.00 156.004 70.0 - 130 8298 02-F74%0
Hexachlorocyelopentadiene ug/L < 0.100 1.14 1.00 114.00  70.0 - 130 8298 02-F7490
Metolachlor ug/L < 0.500 2.97 2.50 118.80 70.0 - 130 . 8208 ©2-F7400
Alachlor ug/L 2% 0.0625 1.44 1.25 115,20 70.0 - 130 8298 02-F74390
Metribuzin ug/L < 0.120 1.26 1.25 100.80 70.0 - 130 8298 - 02-F7490
Endothat | ug/L < 4,17 12.9 50.0 25.80% 70.0 - 130 8080 02-F7455
Diquat ug/L < 0,960 82.2 100. 82.20 9.0 - 129 8056, 02-F7656
Picloram ug/L < 0.250 1.28 1.00 128,00 44.0 - 138 8082 02-F74%0
Aldicarb ug/L < 1,04 < 1.04 100. N/A 70,0 - 130 @362  02-F7947
Aldicarb Sulfoxide ug/L < 0.850 < 0,850 100, N/A 70.0 - 130 8362 02-F7947
Aldicarb Sulfone ug/1 5.99 39.6 100. 33.61# 70.0 - 130 8342 02-F7947

Sunple repart continued . , |,
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CLIENT:

Order No.: 22529

Project: 62-550
Analyte

Total Cyanide

Total Cyanide
Glyphosate

Bromoform
Chlaroform
Dibromochloromethane
8romedichloromethane

Analyte
Glyphosate
Benzo(a)pyrene
Butylbenzylphthalate
Carbofuran
2-thlorophenol
Diethylphthalate
Dimethylphthalate
Di-n-butytphthalate
2,4-Dinitrotoluens
Di-n-octylphthalate
Di(2-ethylhexyl)adipate
Dit2-ethylhexyl)phthalate
Isophorone
2-Methy|-4,6-dinitrophenol
Oxamyl (Vydate)
Phenol
2,4,6-Trichlorophenol
1,1-Dichieropropene
Benzene
Bromobenzene
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4~Chleorotoluene
Dibromochloremethane
Dibremomethane

Sample report continued . .

SANDERS LABORATORY

Page B8

PROJECT QUALITY CONTROL DATA

Matrix Spike Duplicate

-

Orig. Val,

10.700
46,200
12.300
21.300

Known Val,

100,
100.
100.
100.
100,
5.00
5.00
100,
100.
100,
100.
100,
10.000
1¢.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10,000
10.000
10.900
10.000
10.000

Duplicate

Analyzed val

107,
92.8
8.6
94.8
95.1
103,
86.3
111,
6.03
5.76
76.5
99.4
125,
54.2
97.1
8.0500
8.1800
8.1400
?.1100
8.1900
8.4600
8.0200
8.0800
8.8200
7.5200
7.8600
8.0900
8.5200
8.6000

% Recovery

103.
86,
11,
121.
113,
76.
99.
125,
54.
7.
80.
82.
81,
M.
&z,
85,
8.
a1.
as.
75.
79.
B81.
85,

TestAmerica, Inc.

Limit

............

66 - 126
70 - 130
0 - 152

70 - 130
23 - 134
0 - 114

0- 112

1- 118

39 - 139
4 - 146

70 - 130
70 - 130
21 - 196
0 - 181

70 - 130
5- 12

37 - 144
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
7¢ - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130

Sample
Duplicated
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CLIENT: SANDERS LABORATORY
rder No.: 22529
roject: 62-550

PROJECT QUALITY CONTROL DATA

Laboratory Control Data

Analyte Units Known Val. Analyzed val % Recovery Target Range Q.C. Batceh
1,2-Dichlorobenzene ug/iL 10.000 8.1800 82. 70 - 130 7914
1,3-Dichlorobenzene ug/L 10,000 7.6900 . 70 - 130 7914
1,4-Dichlorobenzene ug/L 10.000 7,5700 76. 70 - 130 7914
1,1-Dichloroethane ug/L 10.000 8.0200 80, 70 - 130 7914
1,2-Dichloroethane ug/L 10¢.000 8.6200 86. 70 - 130 7914
1,1-Dichloroethene ug/L 10.000 7.1100 7. 70 - 130 7914
cis-1,2-Dichleroethene ug/L 10.000 8.4800 a5 70 - 130 7914
trans-1,2-Dichloroethene ua/L 10.000 7.2200 72, 70 - 130 7914
1,2-Dichloropropane ug/L 10.000 8.8100 8s. 70 - 130 ™4
1,3-Dichloropropane ug/L 16.000 8.7500 8s. 70 - 130 74
¢ig-1,3-Dichloropropene ug/L 10,000 6.2100 62, # 70 - 130 94
2,2-Dichleropropane ug/L 10.000 1.3%00 14, # 70 - 130 74
trans-1,3-Dichloropropene ug/L 10.000 7.5100 75, 70 - 130 7914
Ethylbenzene ug/L 10.000 7.9400 ™. 70 - 130 7914
Methylene Chloride ug/L 10.000 8.0900 81. 70 - 130 7914
Styrene ug/l 10.000 7.4300 74, 70 -~ 130 7914
1,1,1,2-Tetrachloroethane ug/L 10.000 8.3700 84. “70 - 130 74

t,2,2-Tetrachloroethane ug/L 10,000 4.4600 45. # 70 - 130 7914
setrachloroethene - ug/L 10.000 2.6200 96. 70 - 130 7914
Teluene ug/L 10.000 8.1100 81. 76 - 130 7914
1,2,4-Trichlorobenzene ug/L 10.000 7.8100 78. 70 - 130 7914
1,1,1-Trichloroethane ug/t 10.000 8.3300 83, 70 - 130 7914
1,1,2-Trichloroethane ug/L 10.000 B.6300 84, 70 - 130 7914
Trichleroethene ug/L 10.000 10.400 106, 70 - 130 7914
1,2,3-Trichlerepropane ug/L 10,000 8.7400 &8, 70 - 130 7914
Vinyl Chloride ug/L 16.00¢ 8.0500 81. 70 - 130 7914
Xylenes ug/L 30.000 23.400 79. 70 - 130 7914
Bromodichloromethane ug/i 10.000 8.2700 83, 70 - 130 7914
Trichlorofluoremethane ug/L 10.000 7.6400 76. 70 - 130 7914
Dichloredifluoromethane ug/l 10.000 . 6.4100 64, # 70 - 130 7914
Methyl-tert-butyl ether ug/L 10.000 2.2900 3. 70 - 130 7914
Ethylene Dibromide ug/| 0.2500 0.2490 100. 70 - 130 8155
2,4-D ug/L 1.00 0.925 92, 48 - 214 8062
2,4,5-TP (Silvex) ug/l - 1.00 0.965 98, 42 - 226 8062
Dalapon ug/1i 5.00 3.9 78, 40 - 160 8062
Dicamba ug/L 1.00 0.970 or. 38 - 232 8062
Dinoseb ug/L 1.00 0.880 8s. 0 - 130 - 8062
Atrazine ug/L 2.50 3.20 128. 70 - 130 8208
Carbaryl ug/L 100, 103. 103, 70 - 130 - B3&2
Simazine ug/L 0.500 0.585 117, 70 - 130 8293
Pentachlorophenol ug/L 1.00 0.825 82. 36 - 224 8042
Propachlor ug/ | 2.50 2.72 109. 70 - 130 8298

"-Dibrome-3-chleropropane ug/L 0.2500 0.2500 100, 70 - 130 8155

Sample report continued . ., .
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CLIENT: SANDERS LABORATORY
Order No. 22529
Project: 62-550
PROJECT QUALITY CONTROL DATA
Laboratory Control Data

Analyte Units Known Val. Analyzed val
Aldrin ug/i 0.100 0.100
Lindane ug/L 0.100 0.105
Dieldrin ug/L 0.10000 0.10000
Endrin ug/L 0.100 0.110
Heptachlor ug/L 0.100 0.100
Heptachlor Epoxide ug/L 0.100 0.100
Butachlor ug/L 2.50 2.68
Hexachlorobenzene ug/i. 0.500 0.555
Methoxychlor ug/L 1.00 1.28
Hexachlorocyclopentadiene ug/L 1.00 1.16
Metolachlor ug/L 2.50 2.72
Alachlor ug/L 1.25 1.29
Metribuzin ug/L 1.25 1.1
Endothall ‘ug/L 50.0 35.7
Diguat ug/L 160. 89.7
Picloram ug/L 1.00 1.07
Aldicarp ug/L 100, 124,
Aldicarb Sulfoxide ug/L 160, 93.2
Aldicarbh Sulfone ug/l 100. 114,
3-Hydroxycarbofuran ug/L 100. 94.0
Methomyl ug/L 100. 108,
Total Cyanide mg/L 0.400 0.424

Duplicates

Analyte Units Orig. val. Duplicate RPD
Total Cyanide mg/ L < 0.006 < 0.020 N/A
Total Cyanide mg/ L < 0.006 < 0.020 N/A
Ethylene Dibromide ug/l 0.2490 0.2440 2.03
2,4-D ug/L 0,925 0.995 7.29
2,4,5-TP (Silvex) ug/l 0.965 1.04 7.48
Dalapon ug/l 3.9 4.29 9.27
Dicamba ug/L - 0.970 1.07 9.80
Dinoseb ug/L 0.880 0.995 12,27
Atrazine ug/L : 3.20 3.18 0.53
Carbaryl ug/L 0.626 0.610 2.59
Simazine ug/L 0.585 0.545 7.08
Pentachlorophencl ug/L 0.825 0.900 8.70
Propachlor ug/l 2.72 2.62 3.75
1,2-Dibromo-3-chloropropane  ug/l. 0.2500 0.2510 0.40
Aldrin ug/L ) ¢.100 0.0950 5.13
Lindane ug/L 0.105 0.100 4.88

Sample report co

2 Page 10

ntinued . . .

TestAmerica, Inc.

% Recovery Target Range 0Q.C, Batch

100,
105.
100,
110.
100.
100.
107.
1.
128.
116,
109.
103.
89.

71,

g0,

107.
124,
93.

114.
94.

108.
106.

38 - 114
60 - 118
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
69 - 129
&4 - 138
70 - 130
70 - 130
70 - 130
70 - 130
70 - 130
80 - 120

02-F7138
02-F74%90
known
known
known
known
known
known
known
Spike
known
krown
known
known
known
known
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CLIENT: SANDERS LABORATORY
Order No.: 22529
roject: 62-550

PROJECT QUALITY CONTROL DATA

Duplicates
Sample
Analyte Units Orig. val. Duplicate RPD Limit Q.C. Batch ODuplicated
Dieldrin ug/L 0.10000 0.10000 0.00 20.0 8298 known
Endrin ug/L, c.110 0.110 ¢.00 20.0 8298 known
Heptachlor ug/L 0.100 0.100 0.00 20,0 8298 known
Heptachleor Epoxide ug/L 0.100 0.0950 5.13 20.0 8298 known
Butachlor ug/L 2.68 2.66 0.75% 20.0 8298 known
Hexachlorobenzene ug/L 0.555 0.530 4.61 20,0 B298 known
Methoxychlor ug/L 1.28 1.34 4,58 20.0 8298 known
Hexachlorocyclopentadiene ug/L . 1.16 1.18 1.71 20.0 8298 known
Metolachlor ug/L 2.72 2.65 2.61 20.0 8298 known
Alachlor ug/L 1.29 1.31 1.54 20.0 8298 known
Metribuzin ug/L 1.11 1.15 3.54 20.0 8298 known
Endothal ! ug/L 35.7 35.9 0.56 20.0 8080 known
Diquat ug/L 82,2 83.8 1.93 20.0 8054 Spike
Picloram ug/L - 1.07 1.22 13.10 20.0 80s&2 known
Aldicarb ug/L < 1.04 < 1.04 N/A 20.0 83462 Spike
Aldicarb Sulfoxide ug/L < 0.850 < 0.850 N/A 20.0 8362 Spike
Aldicarb Sulfone ug/l 9.6 33.1 17,88 20,0 8362 Spike
-Hydroxycarbofuran ug/L .90 8.07 20.37 # 20.0 8362 Spike
«ethomyl ug/L < 0.254 < 0,254 N/A 20.0 8362 Spike
Benzo{a)pyrene va/L 4.55 4.36 4.26 20.0 8154 known
Butylbenzylphthalate ug/L 107. 111. 3.67 50.0 8152 known
Carbofuran ug/L < 0.%00 < 0.900 N/A 20,0 8362 Spike
2-Chlorophenal ua/L 88.6 9.7 4.52 50.0 8152 known
Diethylphthalate ug/L 94.8 96.8 2.09 50.0 8152 known
Dimethylphthalate ug/L 95.1 95.2 0.1 50.0 8152 known
Di-n-butylphthalate ug/L 103, 102. 0,98 50.0 8152 known
2,4-Dinitrotoluene ug/l 86.3 88.7 2.74 50.0 8152 known
Di-n-octylphthalate ug/L 111. 108. 2.74 50.0 8152 known
Di(2-ethylhexyl)adipate ug/L 6.03 5.96 1.17 20,0 8154 known
Di(2-ethylhexyl)phthalate ug/L 5.76 5.58 3.17 20.0 8154 known
Isophorone ug/L 76.5 73.2 4,41 50.0 8152 known
2-Methyl-4,6-dinitrophenol ug/L ' 99.4 103. 3.56 50.0 8152 known
Oxamyl (Vydate) ug/L < 1,13 < 1.13 N/A 20.0 8362 Spike
Phenol ug/L - 54.2 52.3 3.57 50.0 8152 Known
2,4,6-Trichlorophenal ué/L 7.1 96,4 0.72 50.0 8152 known
Blank Dats
Analyte Blank Value Units @.C. Batch

Total Cyanide < 0.020 mg/k 78%9

Glyphosate < 2.40 ug/L 8090

“anzo(a)pyrene < 0.0400 yg/L 8154

sample report continued . . .



Apkril 8, 2002

PROJECT

Blank Data

CLIENT: SANDERS LABORATCORY
Ordexr No.: 22529
Preject: 62-550

Analyte

Butylbenzyiphthalate
Carbofuran
2-Chlorophensl
Diethylphthalate
Dimethylphthalate
Bi-n-butylphthalate
2,4-Dinftrotoluene
Di-n-octylphthalate
Di(2-ethylhexyl)adipate
Di(2-ethylhexyl)phthalate
Isophorone
2-Methyl-4,6-dinitrophensl
Oxamyl (Vydate)

Phenal
2,4,6-Trichlorophenol
1.1-Dichloropropene
Benzene

8romobenzene

8romoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromechloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-01chlorobenzene
1,4-Dichlorobenzene
1,1-Dichloreethane
1,2-Dichloroethane
1,1-Dichloroethene
¢is-1,2-bichlorcethene
trans-1,2-Dichlorcethene
1,2-Dichtoropropane
1,3-Dichloropropane
cis-1,3-Dichloropropene
2,2-Dichloropropane
trans-1,3-Dichloropropene
Ethylbenzene

Sample report continued . . .

Blank

AAAAAAAAAAAAAAA}\AAAAAA

A A

AAAI\AAAAAAAAAAAAAAA

Valye

4,46

0.06000
0.05000
0.05000
0.31000
0.29000
0.2%000
0.23000
0.29000
0.16000
0.35000
0.33000
0.29000
0.27000
0.03060
0.05000
0.20000
0.02000
0.10000
€.02000
0.c2000
0.03000
¢.12000
0.33000
0.05000
0.21000
0.38000
0.50060
0.47000

Page 12

QUALITY CONTROL DATA

Q.C. Batch

TestAmerica,

Inc,



ARpril 8, 2002 Page 13 TestAmerica, Inc.

CLIENT: SANDERS LARBORATORY
Order No.: 225295
Project: 6§2-550

PROJECT QUALITY CONTROL DATA

8lank Data
Analyte Blank value Units @.C, Batch

Methylene Chloride < 0.31000 wg/L 7914
Styrene < 0.47000 ug/sL 7914
1,1.1,2-Tetrachloroethane < 0,13000 ug/L 7914
1,1,2,2-Tetrachloroethane < 0.33000 ug/L 7914
Tetrachloroethene < 0,21000 ug/L 7914
Toluene < 0.47000 yg/L 7914
1,2,4-Trichlorcbenzene < 0,22000 ug/L 7914
1,1,1-Trichloroethane < 0.21000 wyg/L 7914
1,1,2-Trichloroethane < 0.23000 wug/L 7914
Trichloroethene < 0.02000 wug/t, 7914
1,2,3-Trichloropropane < 0.35000 ug/L 7914
Viny! Chloride < 0.29000 ug/L 7914
Xylenes < 0.24000 wg/L 7914
Bromedichloromethane <-0.36000 ug/L 7914
Trichlorof{uoromethane < 0.28000 wg/L 7914
Dichlorodifluoromethane < 0.50000 g/l 7914
Methyl-tert-butyl ether < 1.0000 ug/L 7914
“thylene Dibromide < 0.01000 ygsl 8155

,4-D < 0,100 ug/L 8062
2,4,5-TP (51lvex) < 0.200 ug/L 8062
Dalapon < 1.00 ug/l 8062
Dicamba < 0.0250  ug/L 8062
Dinocseb < 0,125 ug/L 8062
Atrazine < 0.625 ug/L 8298
Carbaryl < 0.59¢9 ug/L 8362
Simazine < 0.17% ug/L 8298
Pentachlorophenal < 0.0400 wugsL 8062
Propachlor < 0.380 ug/t 8298
1,2-beromo-3-chloropropane < 0.02000 ug/L 8155
Aldrin < 0,0525  wug/L 8298
Lindane < 0.0260 wug/L 8298
Dieldrin < 0.02700 ugsl 8298
Endrin < 0,0100 ug/L 8298
Heptachlor < 0.0540 | ug/L 8298
Heptachlor Epoxide < 0.0245  ug/L 8298
Toxaphene < 0.500 ug/L. 8298
Butachlor < 0.500 ug/L 8298
Polychlorinated biphenyl ¢PC8)Y < 0.250 ug/L 8298
Chlordane < 0.500 ug/L 8298
Hexachlorobenzene < 0.100 ug/L 8298
Methoxychlor < 0.250 ug/L 8298
Hexachlorocyclopentadiene < 0,100 ug/L 8298
Metolachior < 0.500 ug/L 8298

ple report continued . . .
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CLIENT: SANDERS LABORATQORY
Order No.: 22529
Project: 62-550

PROJECT QUALITY CONTROL DATA

Blank Data
Analyte 8lank Value Units @.C. Batch
Alachlor < 0.0625 wug/L 8298
Metribuzin < 0,120 ug/L 8298
Endothal | < 4.17 ug/L 8080
Digquat < 0,980 ug/L 8056
Picloram < 0.250 ug/L 8062
Aldicarb < 1.04 ug/L 8362
Aldicarb Sutfoxide < 0.850 ug/L 8342
Aldicarb Sulfone < 0.647 ug/l 8362
3-Hydroxycarbofuran < 1.13 ug/L 8362
Methomyl < 0.254 ug/L 8342

End of sample report.



Scmders é______.:-_\

Lo boratories

e ____N0AQKS

Address

Phone Fax

CHAIN-OF-CL-FODY RECORD

( 7e=p)

Report To; T@ K(Sh-é

Bilf To;

RO. #

Project Name _ﬁg Q - xﬂ)

Project Location:

PRO;ECT 0?9 5‘27’

Page

of

Sample Supply: @z(D(Du) é'-l’(Trdords

Customer Type:

Field Report #:

Kit #

REQUESTED DUE DATE: &I iaare)

Sampled By (PRINT)

Cluoat

PRESERVATIVES

Sampler Signature

ANALYSES

/ // -
Q )

Sample g g
3
AXCDCE5 (0 | al1210] € F7y90
0 DA h OB H NG D - D ACCEPTED BY / AEFHIATION
Dlsodrtiel 2k 2oy, bed Ex oBlj2c0
COMMENTS: OOLER # 3 '
r@ gX 48‘49 ‘\L_f/VAIMA-._. %7/.2_ 23
| P50
. COOLER SEAL
 — INTACT
Yes No
Sanders Laboratories, Inc. Lol 7k 59 UNPP] =~ ,,é



SAMPLE RECEIVING/SHIPPING QUALITY CONTROL CORRECTIVE ACTION FORM
TestAmerica, Inc., Orlando Division

DATE SAMPLES RECEIVED: A~ 23 272 WORKORDER l%

DISCREPANCY DISCOVERED BY: \Q’Ig&x_\%@g\
CLIENT: Mﬂus.

CONTACT: '_7;““1 & PHONE:

DOCUMENTATION

D NO CHAIN OF CUSTODY

D CHAIN OF CUSTODY INCOMPLETE
MISSING INFORMATION

SAMPLE CONDITION

I:] CONTAINER BROKEN/CRACKED/LEAKING I:l AlR BUBBLE IN VOC
SAMPLE 1D SAMPLE ID

D TEMPERATURE < 29C OR > 6°C °C D INADEQUATE AMT. SAMPLE
SAMPLE ID SAMPLE ID

[ PH > 2 FOR K,S0, pH =

D pH > 2 FOR HCI pH =
SAMPLE ID

SAMPLE ID

l:l pPH > 2 FOR HNO, pH =

D pPH < 1T0FORNaOH pH =
SAMPLE 1D

SAMPLE ID
D MORE SAMPLES THAN LISTED ON C-0-C ADDITIONAL SAMPLES

D FEWER SAMPLES THAN LISTED ON C-0-C MISSING SAMPLES

@\OTHER_OULU:LDY\. &&QQ [imaco . mmhcm_ lomnﬂ?)(g A @an
V0 Vooqaanfbittoon coo.

ORRECTIVE ACTIONS TAKEN:
(?JZX) ﬁ\ audl W\-ud olens ﬂmem.cp—l?m\ yT0N
@ I If IU? MM&J&J pa&mm& mi%u\_,qtjﬂ "‘MGJS

DID THE CORRECTIVE ACTION RESOLVE THE DISCREPANCY? YES MNO// '

IF NO, WHAT FURTHER ACTIONSWERE TAKENTO RESOLVETHE PROBLEM_?

SIGNED BY:- ]%@ L B TITLE:
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, DLDSMAR, £L 34577

813-855-1844 fax 813-8585-2218

Sanders Laboraiories
1050 Endeavor Court
Nokomis, FL 34275-3623

Laboratory Report

Aprit 2, 2002
Project No: 28132

Project Name
Sample Description
Matrix

SAL Sample Number
DatefTime Collected
Date/Time Received

N0203567
N0203567
Drinking Water
28132.01
03/26/02 13:40
03/27/02 08:49

Parameters Units Resuits Method Datection Date/Time Date/Time Analyst
LEmit Analyzed Prap

Inorgaples

Foaming Agents (LAS, mal wt 342) mg/l 005 U SM 5840 C 0.05 03/27/02 11:00 TMF

FDOM Laboratory No, E8412¢9
NELAP Accradited

Page 10f 2

Francis |. Danlels
Laboratory Director



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, Bl 34677 B13-855-18144 fax 813-855-2218

’

Sanders Laborat.ories

April 2, )
1050 Endeavor Court Project r:‘ro. zgggg
Nokomis, FL 34275-3623 '

Laboratory Report
Evotnotes
‘ Test results presented fn this report meet all the requirements of the NELAC standards.
i A statement of estimated uncertainty of lest resulls is available upon request,
U Analyte was not detected; indicated concentration is method detection fimit.

FDOH Laboratory No. EB4129 Approved By: Francis I. Danlels
NELAP Accredited Page2of2 Laboratory Director
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Loborotories - O) | Page of

GnvironmentolTes:ih_§§'§ﬁié§§

Report TO:T P){lc;\ht Sample Supply: g gmﬁ iﬂ‘@ <t
Client &\MO S Bill To: U -

Customer Type:

Address RPO. #

Field Report #:
Project Name Kit #
Phone Fax Project Location: REQUESTED DUE DATE: SAZn~rhowrch
Sampled By (PRINT) = PRESERAVATIVES |ANALYSES
S 0l onC REQUEST
ampler Signature i

_ Sample % ol

e SAMPLE DESCRIPTION LT EE:

—

o JOOAC35E) oy 134 G _|| | LA

Jotiobol. SATE. RETURNED! Date g e i _VBEI‘.IJ‘{GUISHE_DB.YI_AFF_II_._IATION_:_'__1 ACCEPTED BV / AFFILIATION

: . A4 ved ik 2073 | Loy K/éi,/: S D703
. T T e | g :? 7 -
COMMENTS: CROTER 2 & Kw Qz//éf/ 82265 0519 \ﬂta,lf@ﬂ\%( ) 327z R4
COOLER SEAL
INTACT
Yes' No

Sanders Loboratories, Inc.
1050 €ndeavor Ct., Nokomis, FL 34275-3693 « (941348B-8103 » FAX 484-6774 . 16880 Gator Road. Fort Muers, F( 33019 » (941)590-0337 +» fAX (941) 500.05364



SEVERN

TRENT
SERVICES

STL Sacramento
880 Riverside Parkway
West Sacramento, CA 95605-1500

April 8, 2002
Tel: 916 373 5600
Fax: 916 371 8420

www.sthinc.com

STL SACRAMENTO PROJECT NUMBER: G2C280216
PO/CONTRACT: N0203567

Tami Bright

Sanders Laboratories Inc
1050 Endeavor Ct
Nokomis, FL 34275

Dear Ms. Bright,

This report contains the analytical results for the sample received under chain of
custody by STL Sacramento on March 28, 2002.

The test results in this report meet all NELAG requirements for parameters in which
accreditation is required or available. Any exceptions to NELAC requirements are
noted in the case narrative. The case narrative is an integral part of this report.

If you have any questions, please feel free to call me at (916) 374-4402.

Sincerely,

gﬂ/’ﬁ@&vmmnu

Jill Kellmann :
Project Manager

STL Sacramento is a part of Severn Trent Laboratories, fc.



CASE NARRATIVE

STL SACRAMENTO PROJECT NUMBER G2C280216

There were no anomalies associated with this project.

G2C280216 STL Sacramento 916-373-5600 10f9



QC Batch

STL Sacramento
Quality Control Definitions

S e e
A set of up to 20 field samples plus associated laboratory QC
samples that are similar jn composition (matrix) and that are
processed within the same time period with the same resgent and
standard lots,

Duplicate Control Sample

(DCs)

Consist of a pair of LCSs analyzed within the same QC batch to
monitor precision and accuracy independent of sample roatrix
effects. This QC is performed only if required by client or when
insufficient sample is available to perform MS/MSD.

Duplicate Sample (DU)

A second aliquot of an environmental sample, taken from the same
sample container when possible, that is processed indepundently
with the first sample aliquot. The results are used to assess the
effect of the sample matrix on the precision of the analyiical
process. The precision estimated using this sample is not
necessarily representative of the precision for other samples in the
batch.

iy

Laboratory Control Sample
(LCS)

A volume of reagent water for aqueous samples or a contaminant- ‘
free solid matrix (Ottawa sand) for soil and sediment sainples
which is spiked with known amounts of representative tirget

entire analytical process and is used to monitor the accuracy of the
analytical process independent of potential matrix affects.

Matrix Spike and Matrix Spike
Duplicate (MS/MSD)

analytes and required surrogates. An LCS is carried through the ’

A field sample fortified with known quantities of target analytes
that are also added to the LCS. Matrix spike duplicate is a second
matrix spike sample. MSs/MSDs are carried through thz entire
analytical process and are used to determine sample matrix effect
on accuracy of the measurement system, The accuracy and
precision estimated using MS/MSD is only representative of the
precision of the sample that was spiked,

; Method Blank (MB)

A sample composed of all the reageats (in the same quantities) in
reagent water carried through the entire analytical process. The
method blank is used to monitor the level of contamination

introduced during sample preparation steps,

Surrogate Spike

G2C280216

Organic constituents not expected to be detected in environmental
media and are added to every sample and QC at a known
concentration, Surrogates are used to determine the efficiency of

| the sample preparation and the analytical process.
“M

Source: STL Sacramento Laboratory Quality Manual

STL Sacramento Certifications:

Alaska (UST-055), Arizona (#AZO0616), Arkansas, California (NELAP # 011 I9CA) (ELAP #1-2439), -
Connecticut (#PH-0691), Florida (E87570), Hawaii, Louisiana (Al # 30612), New Jersey (Lab 1D 44005),
Nevada (#CA 044), New York (LAB ID 11666 serial # 107407), Oregon (LAB ID CA 044), South Carolina
(LAB ID 87014, Cert. # 870140), Utah (E-168), Virginia (#00178), Washington (# C087), West Virginia (#
9930C), Wisconsin (Lab 998204680), USNAVY, USACE, USDA Foreign Plant (Permit # 37-82605), USDA

‘Foreign Soil (Permit # $-46613)..

STL Sacramento 916-373-5600

2of9



SAMPLE SUMMARY

G2C280216
SAMPLED SAMP
WO_# SAMPLE# CLIENT SAMPLE ID DATE TIME

. EW4Wl 001 NQ203567 03/26/02 13:40

HOTE (S8) :

- The analytical results of the samples listed above are presented ozt the following pages.

« Al caleulations are performed before rounding to avold round-off errors in caleniated results,

= Results noted as “ND" were not detected at or above the stated mit.

- This report must not be reproduced, except in full, without the written approval of the kboratory.

- Resulis for the following parameters are never reported on a dry welght basis: color, corrosivity, density, flashpoint, ig.niubilily, layers, odor.
paint filier test, pH, porosity pressure, reactivity, redex potential, specific gravity, spot tests, solids, solubility, lemperature, viscoslty, and weight,

G2C280216 STL Sacramento 916-373-5600 dof9



CHAIN-OF-CUSTODY RECORD =~ PROJECT [~ P

Sc:nders,—\ (6TL) -

Laboratories ~ - Page of
[Environmental Testing Services :
. : Report To: T Driart Sample SuPp!y:QD@@km
Client . @_ﬂd Q}CS _Bift To: \) Customer Type:
Address PO. # ' Field Hepbﬁ #:
Froject Name Nt F
Phone Fax__- Project Location: REQUESTED DUE DATE: y ANy )
Sampled By (PRINT) PRESERVATIVES |ANALYSES

Clent

REQUEST,

Sampier Signature

SAMPLE DESCRIPTION

H,SO,
HNO,
HeL

P
— |unPREsERVED

Ca%
\ B\
STl _Can ZPEPYE W LT K-

T\

PCrodH ol Lol Led £ Ao |200
s o AR TS R

COOLER SEAL
INTACT d
Yes No px
Sanders Le™~ratories, Inc. &
1050 Enc :«r Ct., Nokomis, FL 34275-3623 « (941)488-8103 + FAX 484-6774 16880 Gator Road, Fort Myers, FL 33019 » (941) 590-0337 « FAX (» , 500-0536(9



Lot-Sample #...: G20280216-001 Work Order #...: EWAW11RA Matrix......... * WATER

Date Sampled...: 03/26/02
Prep Pate...... : 04/02/02
Prep Batch #...: 2089102
Dilution Factor: 1

SANDERS LABORATORIES INC

Client Sample ID: N0203567

Trace Level Organic Compounds

Date Received..: 03/28/02
Analysis Date..: 04/04/02

DETECTION
PARAMETER RESULT LIMIT UNITS
2,3,7,8-TCDD ND 2.3 rg/L EPA-5 15138
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 64 {25 - 164)
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
37C¢14-2,3,7,8-TCDD 71 {35 - 197)

G2C280218

STL Sacramento 916-373-5600

S5of9



GaC280216

QC DATA ASSOCIATION SUMMARY

G2C280216

‘Sample Preparation and Analysis Control Numbers

ANALYTICAL LEACH PREP
SAMPLEH MATRIX METHOD BATCH # BATCH # MS RUN#
001 WATER EPA-5 1613B 2089102

STL Sacramento 916-373-5600

6of9



METHOD BLANK REPCRT

Trace Level Organic Compounds

Client Lot #...: G2C280216 Work Order #...: EW7HS1AD Matrix.........: WATER
MB L.ot-Sample #: G2C300000-102
Prep Date......: 04/02/02
‘Analysis Date..: 04/04/02 Prep Batch #...: 2089102
Dilution PFactor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 1.2 pg/L EPA-5 1613B
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 72 (25 - le4)

NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in caleufated resuls.

Gac2s0218

STL Sacramento 916-373-5600

7of8



LARBORATORY CONTROL SAMPLE EVALUATION REFPORT

Trace Level Organi¢ Compounds

- Client Lot #...: G20280216 Work Oxdexr #...: EW7HS1AC Matrix.........: WATER
LCS Lot-Sampleift: G2C300000-102
Prep Date...... : 04/02/02 Analysis Date..: 04/04/02

Prep Ratch #...: 2089102
Dilution Factor: 1

- PERCENT RECCOVERY

PARBMETER RECOVERY LIMITS METHOD

2,3,7,8-TCDD ’ 91 {67 - 158) EPA-5 1613B
PERCENT RECOVERY

INTERNAL STANDARD RECOVERY LIMITS

13¢-2,3,7,8-TCDD s2 {25 - 1€4)
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

37Cl4-2,3,7,8-TCDD 61 {35 - 197}

" NOTE(S) :
. Caleulations are petformed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters

G2C280216 STL Sacramento 916-373-5600 Bofg



LABORATORY CONTROL SAMPLE DATA REDPORT

Trace Level Organic Compounds

Client Lot #...: G20280216 Work Order #...: EW7HS51AC Matrix.........: WATER
LCS Lot-Sample#: G20300000-102
Prep Date..... .1 04/02/02 Analysis Date,.: 04/04/02

Prep Batch #...: 2089102
Dilution Factor: 1

SPIKE MERSURED PERCENT

PARAMETER AMOUNT AMOUNT UNITS RECOVERY METHOD

2,3,7,8-TCDD 200 182 pg/L 51 EPA-5 16138
PERCENT RECOVERY

INTERNAL STANDARD RECOVERY LIMITS

13C-2,3,7,8-TCDD 52 - (25 - 164}
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

37Cl4-2,3,7,8-TCDD ' . 61 {358 - 197)

NOTE (S) :
Caleutations are performed before rounding to avoid round-off emors in calculated results.
Bold print denates control parameiers

32C280216 STL Sacramento 816-373-5600 90of9



<~ Florida Radiochemistry Services, Inc.

Contact: Michael J. Naumann
5456 Hoffner Ave., Suite 201 Orlando, FL 32812
Phone: (407) 382-7733  Fax: (407)382-7744
Certification I. D. # E83033

Work Order #: 0203247
Report Date: 4/11/02

Report to:

Sanders Laboratories
1050 Endeavor Ct.
Nokomis, FL 34275
Attention: Tami Bright

I do hereby affirm that this record contains no willful misrepresentations and that this information given by
me is true to the best of my knowledge and belief. | further certify that the methods and quality control
measures used to produce these laboratory results were implemented in accordance with the requarements
of this [aboratory’s certification and NELAC Standards.

Signed Date Z— L=02.

Presig#nt
Page 1 of 4



Client:
Client Contact:
Client P.O.

Project 1.D.

Lab Sample I.D.

0203247-01

Gross Alpha
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Radium 226
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

** See Case Narrative

Sample Login

Sanders Laboratories

Tami Bright

NO203567

Client Sample 1.D.

'N0203567

Analysis Results

85.9™
37.5
53.1
900.0
4/9/02
4/10/02

81.6
1.5
0.2

903.1
4/3/02
4/10/02

pCi/l

MJN

Florida Radiochemistry Services, Inc.

Date / Time
Received
3/28/02 10:45

Sample
Date/Time

3126102 13:40

Radium 228
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

Work order #

0203247

Analysis
Requested

Ga, Ra226, Ra228

4.7
11
1.2
Ra-05
4/3/02
4/10/02

pCifl

MJN

Page 2 of 4



Florida Radiochemistry Services, Inc.

QA Page

Analyte Sample # Date Sample Amount Spike Spike/Dup Spike

Analyzed Resuit Spiked Result Result % Rec.

Gross Alpha 020325701  4/10/02 <0.9 10.2 8.6 94 84
Radium 226 0203236-06 4/10/02 0.2 23.5 223 20.5 94
Radium 228 0203236-06 4/10/02 <1.1 8.3 7.7 7.4 93

Quality Control Limits

% RPD % Rec.
Gross Alpha 17.6 61-116
Radium 226 19.5 70-121
Radium 228 154 80-128

Spike Dup
% de

8.9
8.4

4.0

Page 3 of 4



! Florida Radiochemistry Services, Inc.

Case Narrative

NOTE: ** Gross Alpha:

Sample 0203247-01 had an elevated detection limit and/or counting error
due to a low volume of sample used. The sample had high TDS (Total Dissolved
Solids). Due to the high TDS the sample counting time was increased (the sample
was counted over night or as long as possible) to help reduce the detection limit and
counting error.

Page 4 of 4



A
Sanders ,_%—\
Laboratories

Environmental Testing Services
Oncdacs

Client

Address

Phone Fax

CHAIN-OF-C

.TODY RECORD

(Fes)

Bill To:

Report To: 7’61’ aht,
U

PO. #

Project Name

Project Location:

PROJECT

#

Page of

Sample Supptyéh\tmo b_kd(“dw

Customer Type:

Field Report #:
Kit #

REQUESTED DUE DATE: ét@ﬂc‘_ﬁ arc/
ra

Sampled By (PRINT)

Clent

PRESERVATIVES

ANALYSES / (

Sampier Signature

SAMPLE DESCRIPTION

Ao0203967

UNPRESERVED

ac
H,SO,
HNO,
HCL

REQUEST, &/

lrrdrieh

TIME

Fed &X

OSSN

_ COMMENTS: a0
Pun Rads
TeonrdlesS
e VBS Wt CO?I\'I.TEECST EAL
. Yes No

Sanders Laboratories, Inc.
1050 €ndeavor Ct., Nokomis. FI. 34975-36923 « (041)AR8.810% « FAT ARN.ATTA .

TARAN (Atar Annd CAarv R e € 770010

S DAY TON OITTT L PN SA AR e e



EMSL Analytical, Inc. 04/10/02

19595 NE 10th Ave,, Bay C
North Miami Beach, FL 99179
Phone (305) 650-0577 FAX (305)650-0578

Sanders Laboratories
1050 Endeaver Ct.
Nokomis, FL 34275-3623

Project ID: None Provided
Attni: Tami Bright
Reference Number: FLO02564

Date of Filtration 03-28-02

Asbestos Analysis in Water by Transmission Electron Microscopy
(TEM) Performed by Method EPA/600/R-94 - (100.2) “Determination of
Asbestos Structures Over 10um in Length in Drinking Water”; by
Brackett, Clark & Millette

Sample Id # Asbestos Type(s) of Concentration Detection Limit | 95%
Structures Asbestos of Asbestos (Millions/Liter) | Confidence
Structures Limits
(Millions/Liter) {(Upper-Lower)
(Millions/Liter)
[ N0203567 | None Detected | None Detected | BDL [ 0.34 [ 1.25 |

Ll A Sonri®” Ll A B

Analyst Approved
: Signatory

Date Analyzed: 4/10/02

ACCREDITATIONS: HRS # E86795 BDL = Below Detection Limit




Sanders /é\ /,}bk

La bora l:ones

€nvironmentol Testing Services
Client é(lﬂ’f@ 3

# CHAIN-OF-CL _,ODY RECORD

FL 02s0

Report To: ¢ p)(' i Can’t

PROJECT

Page of

Bill To: Customer Type:
Address PO. # Field Report #:
Project Name Kit #
Phone Fax Project Location: REQUESTED DUE DATE
Sampled By (PRINT) ) PRESERVATIVES |ANALYSES
Clent B REQUEST/,,
Sampler Signature Sample % ,_
g19 ol
SAMPLE DESCRIPTION DATE | TIME m z212|8 "
eSSt 2l mi0lG, ] ‘
I OUT / DA D DATE RELING D BY / A . DA ACCEPTED BY / AFFILIATION m
Beodvioi Dok lw 120
OOLER # . < =7
{F(’ d_ X /'{Sék
COOCLER SEAL
INTACT
Yes No

1050 €ndeavar Ct.. Noknmis £l 34975.240% « (041148R.R103 « FAY 4RA ATI4 .

Sanders Loboratories, Inc.

VARRNY (SAkar Manel Cart Anee £1 Z7A10 o 10814 =~ mm oo




- A CHAIN-OF-CL ODY RECORD PRO;ECT OO v ol
Danders /5_\ - 28 (o
Laboratories Page 1 of 2

Report To: Sampie Supply: (—‘3— o,
Client "./ @ Bil! To: Customer Type:
Address RO. # Field Report #
Project NameC\\-é A_TFea ., Kit#
. . N . L
Phone Fax Project Location: = c@@UESTE@‘QUE paTE: ARG\
| >
Sampled By (PRINT) PRESERVATIVES |ANALYSES z7 2
: Oél\x:rw(\m :\-Q-QS\ B REQUESTA :;.
Sampler Signature’, § e B
{;;' CD AL Sample E gl EG"' 3
DATE | TIME | TYPE EAHIREAE LA 74

T | e i39d = D T L)

Bottle Lot SHIPMENT METHOD
# QUT / DATE @eTURNED bDatTE

DATE l TIME | ACCEPTED BY / AFFILIATION

, -
SH 1 seediioke
COMMENTS: OOLER # T
* COOLER SEAL
INTACT
- Yes No
Sonders Laborotories, Inc.

1050€ndeavor Ct., Nokomis, FL 34975-360% « (941)488.8103 « FAX 484-6774

16880 Gotor Aood. Fart Misre £l 32010 » (041 20N N2Z7 « £OY /AT BN AT 2



— A CHAIN-OF-C.  'ODY RECORD PROJECT N .
Danders g\ * AT O3 ST
Labora tories Page 2 of 2

Report To: Sample Supply: C‘- \k—)
Client \/ C;" 8ill To: Customer Type:
Address / PO. # Field Report #:
Project Name v V AAAN Kit #
Phone Fax Project Location: REQUESTED DUE DATE:
Sampled By (PRINT) PRESERVATIVES | ANALYSES R/ / ,(?’o
. (3 PR 5 REQUEST, 'V 4
DS L /('\C‘_aﬁ’e\/ﬁ 2 WX S
. ’__./ y P 7 i
Sampler Signature. - * u 5 3 ~
d - ez wl - 4
N O g algl 5 - < ample
ION A E B KN "I vAe L! Ry, D #
IAYRYES RNA \ 7Y

SHIPMENT METHOD
OUT / DATE netlenen oate

\_\ ) __.'E(\)QQMENTS:

COOLER #

RELINQUISHED BY / AFFILIATION ’ DATE ’ TIME

ACCEPTED BY / AFFILIATION

TIME -

o

“Ji- 33.0
B Cond-uil 700 COOLER SEAL
G- 1Y INTACT
. 14y Yes No

1050 €ndeovor Ct., Nokomis, FL 34275-3623 + (941)488-8103 » FRX 484-6774 .

Sonders Laborotories, Inc.

16880 Gator Rnoet Fark Mimre €1 22000 .

ZOVA YL e



APPENDIX N.2

DZMW-1 Ambient Water Quality Data




W2f2¢/2803 12:34 9414846774 SANDERS LAB NOKOMIS PAGE B85

A
Sanders’:_%_\

Laboratories, Inc.

Environmentol Tasting Seivicas

February 27,2003

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL, 33508

Reference: Analysis Certification Letter
Sanders Laboratory Report: N0205472

“ certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with 2 designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based upon my
inquiry of the person or person who manages the system or those person directly
responsible for gathering the informatjon, the information submitted is to the best of my
knowledge and belief, true, accurate, and compiete. I am aware there are significant
penalties for submitted false information, including the possibility of fine and
imprisonment for knowing violation.”

?fM‘Z@JMD

Laura H. Sullivan
QAO

1050 €ndeavor Court = Nokomis, A 34275 + Phore: (P41) 488-8105 » (800) R55-3108 « Fax: (941) 484.6774



N0205472-01

Analysis

Manganese
Mercury

Nickel
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

Odor

pH-field
Potassium

See atiached results
Selenium

Silver

Sodium

Specific
Conductance-field
Sulfate

Thallium

Total Coliform, MF

Total Dissolved Solids

Water
Temperature-field

Zine

Laboratery Results

Results Qual Detection Limit

deep zone
grab

Method
200.7 <0.010
245.4 <0.001
200.7 <0010
353.2 0.02
3532 0.02
353.2 <0.02

SM2150B 35
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Client Project: City of Fort Myers
Lab Project: N0205472

Report Date: 06/11/02

Sample Source
Ground Water 521102 8:30
AnalysisDate/Time Analyst CertID

6/3/02 11:01 PW E84380
6/10/02 13:48 PW E84280
6/3/02 11:01 JPW E84380
5/21/02 13:52 CcC E84380
5/21/02 15:22 CcC E84380
5/21/02 15:22 cc E84380
5/21/02 12:00 EwW E84380
5/21/02 8:30 NG E84380
6/3/02 11:01 IPW E84380
5/28/02 0:00 SUB
6/3/02 11:01 IPW E84380
6/3/02 11:01 JPW E84380
5/24/02 12:00 W E84380
5121102 830 NO E84380
5/22/02 9:30 EW E84380
6/3/02 11:01 W E84380
5/21/02 13:00 RG E84330
5721702 16:00 EW E84380
5/21/02 8:30 NO E84380
6/3/02 11:1 PW E84380

CEWED wof 1 7 2002



Page: 1 of 3 N

v o Client Project: City of Fort Myers .
. ¢ Lab Project: N0205472 T
Report Date: 06/11/02 -

Scnders /___;__\ "

3 Laboratory Results
aboratori
_ €S YOUNGQUIST BROTHERS, INC.
€nvironmental Testing Services Has Reviewed this Shop Drawl
YBi/Section No. #_ (52
Transmitial No. #0722 Date: /LY
Signature UL
Youngquist Brothers, Inc,
15465 Pine Ridge Road
Ft. Myers, FL 33908
N0205472-01 deep zone Ground Water 521/02 8:30
grab
Aluminum 200.7 0448 0.050 mg/L 6/3/02 11:01 IPW E84380
Antimony 200.7 <0.020 0.020 mg/L 6/3/02 11:01 PW E84380
Arsenic 200.7 <0030 0.030 mg/L 6/3/02 11:01 JPW E84380
fum 200.7 <0.003 0.003 mg/L 6/3/02 11:01 PW E84380
Beryllium 200.7 0.0170 0.0010 mg/L 6/3/02 11:01 PW E84380
Bicarbonate Alkalinity 4500C02-D 120 3 mg/L 5/24/02 11:30 DA E84380
Cadmium 200.7 <0.003 £.003 mg/L 61302 11:01 W E84380
Calcium 200.7 W 0.050 mg/L 6/3/02 11:01 PW E34380
Carbonate Alkalinity 4500C02-D 0.28 0.01 mg/L 5/24/02 11:30 DA E84380
Chloride 4500CL-B 10200 1000 mg/L 5/21/02 14:00 MA E84380
Chromium 200.7 <0.010 0.010 mg/L 6/3/02 11:01 IpwW E84330
Color 21208 3 1 PtCo units 5122102 15:45 DA E84380
Copper 200.7 <0.010 0010 mg/L 6/3/02 11:01 IPW E84380
Fecal Coliform, MF 9222D <1 1 col/100ml 5/21/02 13:00 RG E84380
Fluoride 300.0 <35.0 . 35.0 mg/L 5/29/02 15:10 MA ER4380
Iron 200.7 <$.120 0.120 mg/L 6/3/02 11:01 IPW E84380
1 200.7 0.0t 0.010 mg/L 6/3/02 11:01 pw E84330
Magnesium 200.7 1430 0.050 mg/L 6/3/02 11:01 W E84380

QECFIVED JuM 1 7 2002

1050 Endeavor Ct. + Nokomis, FL 34275  Phone: (941) 488-8103 + (800) 255-3108  Fax: (941) 484-6774



Page: 3 of 3

, Client Project: City of Fort Myers
’ Lab Project: N0205472
Report Date: 06/11/02

Laboratory Results

Approved by: Comments:

* = Due to high conductivity, dilution raised detection fimit.

Test Results meet all the requirements of the NELAC standards.

RECEIVED Ju¥ 17 2002



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOUJLEVARD, OLDSMAR, FL. 34677 813-855-1844 faxB813-855-2218

Sanders Laboratories June 11, 2002
1050 Endeavor Court Project No: 28961
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0O205472
Sample Description N0205472 1H
Matrix Groundwater
SAL Sample Number 28961.01
Date/Time Collected 05/21/02 08:30
Date/Time Received 05/22/02 08:50
Parameters Units Results Method Detection Date/Time Date/Time Analyst
Limit Analyzed Prep
! n oun roup 1l Unr:
1,1,1,2-Tetrachloroethane ug/l 03 U EPA 502.2 0.3 05/25/02 04:11 FID
1.1,2,2-Tetrachloroethane ug/l 03 U EPA 502.2 0.3 05/25/02 04:11 FID
1,1-Dichloroethane ug/l o3 v EPA 502.2 0.3 05/25/02 04:11 FID
1.1-Dichleropropene ugh 03 U EPA 502.2 0.3 05/25/02 04:11 FID
1,2,3-Trichloropropane ugfl 03 u EPA 5022 0.3 05/25/02 04:11 FID
1.3-Dichloropropane ug/l 03 U EPA 5022 0.3 05/25/02 04:11 FID
1.3-Dichloropropene, Total ug/t 03 U EPA 502.2 0.3 05/25/02 04:11 FID
2,2-Dichioropropane ug/l 03 U EPA 502.2 0.3 05/25/02 04:11 FID
Bromobenzene ug/l 05 U EPA 502.2 0.5 06/25/02 04:11 FID
Bromodichloromethane ug/l 03 v EPAG022 03 05/25/02 04:11 FID
Bremoform ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FiD
Bromomethane ught 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Chloroethane ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Chioroform ug/l 02 U EPA 502.2 0.2 05/25/02 04:11 FID
Chlcromethane ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Dibromochloromethane ug/l 05U EPA 5022 0.5 05/25/02 04:11 FiD
Dibromomethane ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Dichlorodifiucromethane ught 05 U. EPA 5022 0.5 05/25/02 04:11 FID
m-Dichlorohenzene ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Methyi-tert-butyl-ether ug/| 05 U EPA 502.2 0.5 05/25/02 04:11 FID
o-Chlorotoluene ugf o5 UL EPA 502.2 0.5 05/25/02 04:11 FID
p-Chlorotoluene ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FiD
Trichlerofluoromethane ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
1,1,1-Trichloroethane ug/l 03 U EPA §02.2 0.3 05/25/02 04:11 FID
1,1,2-Trichloroethane ug/ 03 U EPA 5022 03 05/25/02 04:11 FID
1,1-Dichloroethene ug/l 05 U EPA 502.2 05 05/25/02 04:11 FID
1,2,4 Trichlorobenzene ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
1,2-Dichloroethane ught 02U EPA 502.2 0.2 05/25/02 04;11 FID
1,2-Dichloropropane ught 03 v EPA 502.2 0.3 05/25/02 04:11 FID
Benzene ug/| 05 U EPA 5022 05 05/25/02 04:11 FiD
Carbon tetrachloride ugfl 03 v EPA 502.2 0.3 05/25/02 04:11 FID
Chlorobenzene ugfi 05 U EPA 502.2 0.5 05/25/02 04:11 FID
¢is-1,2-Dichloroethene ug/l 02 U EPA 502.2 0.2 05/25/02 04:11 FID
Ethylbenzene ug/l o5 U EPA 502.2 0.5 05/25/02 04:11 FID
Methylens Chloride ug/t 05 U EPA 502.2 0.5 05/25/02 04:14 FiD
o-Dichlorobenzene ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
p-Dichlorobenzene ug/l 05 U EPA 6502.2 0.5 05/25/02 04:11 FID
Styrene ugfi 0.5 U EPA 502.2 0.5 05/25/02 04:11 FID
FDOH Laboratory No. E84129 Francis |. Danlels
NELAP Accredited Page 10f 6 1 7 2002Laboratory iractor
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SOUTHERN ANALYTICAL LABORATORIES, INC.

11O BAYVIEW BOULEVARD. QLDSMAR, FL 34577 813-855-1844 fax 813-855-2218

Sanders Laboratories June 11, 200.
1050 Endeavor Court Project No: 28961
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0205472
Sample Description N0205472 1H
Matrix Groundwater
SAL Sampie Number 28961.01
Date/Time Collected 05/21/02 08:30
Date/Time Received 05/22/02 08:50
Parameters Units Resuits Method Dataction Date/Time Date/Time Analyst
Limit Analyzed Prep
| Pri
Tetrachloroethene ug/l 0z U EPA 5022 0.2 05/25/02 04:11 FID
Toluene ugh os u EPA 502.2 0.5 05/25/02 04:11 FID
trans-1,2-Dichloroethene ug/l 05 U EPA 502.2 0.5 05/25/02 04:11 FID
Trichloroethene ug 02U EPA 502.2 0.2 05/25/02 04:11 FiD
Vinyl chloride ught 05 U EPA 502.2 0.5 05/25/02 04:14 FID
Xylenes (Totat) ug/ 10U EPA 502.2 1.0 05/25/02 04:11 FID
Irhalomethane Analyses
Total Trihalomethanes mg/l 0.0015 U EPA 502.2 0.0015 05/25/02 04:11 FID
Ehthalate Estors
Di(2-ethylhexyl)adipate ugh 10 EPA 506 1 056/29/02 03:09 05/24/02 11:00 JRW
Di(2-ethylhexyl)phthalate ug/l T U EPA 506 1 05/29/02 03:09 05/24/02 11:00 JRW
us P 1
Butachlor ug/l 04 U EPA 507 0.4 06/29/02 03:45 05/24/02 11:00 JRW
Metolachlor ughl 03 U EPA 507 0.3 05/29/02 03:45 05/24/02 11:00 JRW
Metribuzin ug/l 02 u EPA 507 0.2 05/29/02 03:45 05/24/02 11:00 JRW
Hitrogen and Phosphorus Pesticides
Alachlor ug/l 03 v EPA 507 0.3 05/29/02 03:45 05/24/02 11:00 JRW
Atrazine ug/i 01U EPA 507 0.1 05/20/02 03:45 05/24/02 11:00 JRW
Simazine ~ough 01 U EPA 507 0.1 05/29/02 03:45 05/24/02 11:00 JRW
Chiorinated Pesticides
Aldrin ugll 001 U EPA 508 0.01 06/04/02 18:55 05/24/02 11:00 JRW
Dieddrin ug/l 0.01 U EPA 508 0.01 06/04/02 18:55 05/24/02 11:00 JRW
Propachior ugh 05 U EPA 508 0.5 06/04/02 18:55 05/24/02 11:00 JRW
Chiorinated Pesticides
Chlordane ug/l 005 U EPA 508 0.05 06/04/02 18:55 05/24/02 11:00 JRW
Endrin ugh 001U EPA 508 0.01 06/04/02 18;55 05/24/02 11:00 JRW
Heptachlor ug/l 0.01 U EPA 508 0.01 06/04/02 18:55 05/24/02 11:00 JRW
Heptachlor epoxide ugi 0.01 U EPA 508 0.01 06/04/02 18:55 05/24/02 11:00 JRW
Hexachlorobenzene ugh 001 U EPA 508 0.01 06/04/02 18:55 05/24/02 11:00 JRW
Hexachlorocyclopentadiene ug/l o1 U EPA 508 0.1 06/04/02 48:55 05/24/02 11:00 JRW
Lindane ug/t g0l u EPA 508 .01 06/04/02 18:55 05/24/02 11:00 JRW
Methoxychlor ug/l 0.02 U EPA 508 .02 06/04/02 18:55 05/24/02 11:00 JRW
PCBs ugl 0.05 U EPA 508 0.05 06/04/02 18:55 05/24/02 11:00 JRW
Toxaphene ug/l 02U EPA 508 0.2 06/04/02 18:55 05/24/02 11:00 JRW
FDOH Laboratory No. EB4129 Francls . Daniels
NELAP Accredited Laboratory Director
Page 20of 6 1N 1 ? ?.an
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOLN_EVAPE, (ILOSMAR, = 34677 a7 2-855-1844 fax813-855-2218

Sanders Laboratories June 11, 2002
1050 Endeavor Court Project No: 28961
Nokomis, FL. 34275-3623

Laboratory Report
Project Name N0205472
Sample Description NO0205472 tH
Matrix Groundwater
SAL Sample Number 28961.01
Date/Time Coliected 05/21/02 08:30
Date/Time Received 05/22/02 08:50
Parameters Units Resuits Meathod Detectlon Date/Time Date/Time  Analyst
Limit Analyzed Prep
Chiorinated Herbicides
Dicamba ugfl 0.25 U EPA515.3 0.25 05/29/02 18:03 05/28/02 10:00 BTJ
Chiorinated Herbicides
2,4,5-TP (Silvex) ug/l 0.05 U EPA 515.3 0.05 05/29/02 18:03 05/28/02 10:00 BTJ
2.4-D ugh 05 U EPA515.3 0.5 05/29/02 18:03 05/28/02 10:00 BTJ
Dalapan ug/ iU EPA 515.3 1 065/29/02 18:03 05/28/02 10:00 BT
Dinoseb ug/ 0.2 U EPA 515.3 0.2 05/29/02 18:03 05/28/02 10:00 BTJ
Pentachlorophenol ug/l 0.05 U EPA 515.3 0.05 056/28/02 18:03 05/28/02 10:00 BTJ
Picloram ugi 02 U EPA 515.3 0.2 05/29/02 18:03 05/28/02 10:00 BTJ
Pesticlde Analyses
Diquat ug/l 1U EPA 549.2 1 05/24/02 11:05 05/23/02 13:30 DF
-
Benzo(a)pyrene ug/l 0.01 U EPA 550 0.0 06/05/02 18:30 05/24/02 11:00 DF
Bhenols
2,4,6-Trichlorophenol ugfl 10 U EPA 604 10 06/04/02 14:56 05/28/02 12:00 JRW
2-Chlorophenol g/l 5U EPA 604 5 06/04/02 14:56 05/28/02 12:00 JRW
2-Methyi-4,8-dinitrephencl ug/l 200 EPA 604 20 06/04/02 14:56 05/28/02 12:00 . JRW
Phenol uglt 5y EPA 604 5 06/04/02 14:56 05/28/02 12:00 JRW
Ehthalate Esters
Butyt benzyl phthalate ug/ 1U EPA 606 1 05/29/02 03:09 05/24/02 41:00 JRW
Diethylphthalate ug/l U EPA 606 4] 05/29/02 03:09 05/24/02 11:00 JRW
Dimethylphthalate ug/l tu EPA 606 1 05/29/02 03:09 05/24/02 11:00 JRW
Oi-n-butylphthalate ug/| 14U EPA 606 1 05/29/02 03:08 05/24/02 11:00 JRW
Dioctylphthaiate ugf 1u EPA 606 1 05/29/02 03:09 05/24/02 11:00 JRW
Nifroaromatics and Cyglic Ketones
2.4-Dinitrotoluene uglt 1U EPA 809 1 05/29/02 03:09 05/24/02 11:00 JRW
Isophorone ug/l 1U EPA 609 1 05/28/02 03:45 05/24/02 11:00 JRW
Semiyolatile Anaiyses
1,2,4-Trichtorobenzene ug/l 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
1,2-Dichlorobenzene ug/ 0 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
1,3-Dichlorobenzene ug/l 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
1.4-Dichlorobenzene ugh 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
2,4,6-Trichlorophengl ug/l 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
2,4-Dichlorophenol ugfl 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
2,4-Dimethylphenol . ug/l 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
2.4-Dinitrophenot ugfl 50 U EPA 825 50 05/30/02 15:32 05/28/02 11:00 BTJ
FDOH Laboratory No. E84129 Francis I. Daniels
NELAP Accredited Fage 3 of {7 2002 Laboratory Director
{
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SOUTHERN ANALYTICAL LABORATORIES, INC.

1130 BAYVIEW BOULEVARD, OLDSMAR, FL 346877 813-855-1844 fax 813-855-2218

Sanders Laboratories June 11, 200,
1050 Endeavor Court Project No: 28961
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0205472
Sample Description N0205472 tH
Matrix Groundwater
SAL Sample Number 28961.01
Date/Time Collected 05/21/02 08:30
Date/Time Received 05/22/02 08:50
Parameters Units Results Method Detection Date/Time Date/Time Analyst
Limit Analyzad Prep

sSemivolatile Analyses
2,4-Dinitrotoluene ug/t 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
2,6-Dinitrotoluene ug/] 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
2-Chloronaphthalene ugl 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
2-Chlorophenol ugi 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
2-Nitrophenot ugl 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
3,3-Dichlorobenzidine ug/ 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
4,6-Dinitro-o-cresol ugll 50 U EPA 625 50 05/30/02 15:32 05/28/02 11:00 BTJ
4-Bromophenyt-phenylether ug/l 0o u EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
4-Chtoro-3-methyliphenol ugl 10 U EPA 825 10 05/30/02 15:32 05/28/02 11:00 BTJ
4-Chlorophenyl-phenylether ugll 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
4-Nitrophenol ugh 50 U EPA 625 50 05/30/02 15:32 05/28/02 11:00 BTJ
Acenaphthene ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Acenaphthylene ugl 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
Anthracene ugt LT EPA 625 10 05/30/02 15:32 05/28/02 11:00 BT)
Azobenzene ugl 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Benzidine ugh 30U EPA 625 30 05/30/02 15:32 05/28/02 11:00 BTJ
Benzo(a)anthracene ugh 10U EPA 625 1¢ 05/30/02 15:32 05/28/02 11:00 BTJ
Benzo(a)pyrene ugf 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:.00 BTJ
Benzo(b)flucranthene ug/l 10U EPA 625 10 056/30/02 15:32 05/28/02 11:00 BTJ
Benzo(g,h,hperylens ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTY
Benzo(k)fiuoranthene ugl 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Bis(2-chlorethyl)ether ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Bis(2-chloroethoxy)methane ugh 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Bis(2-chloroisopropyli)ether ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Bis{2-ethylhexyl)phthalate ugh 10UV EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Butylbenzylphthalate ugh 10U EPA 625 10 05/30/02 15:32 05/26/02 11:00 BTJ
Chrysene ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Dibenzo(a,h}anthracene ugl 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Diethylphthalate ugh 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Dimethylphthalate ugh 0 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Di-n-butylphthalate ugh 0 U EPA 625 10 05/30/102 15:32 05/268/02 11:00 BTJ
Di-n-octylphthalate ugl 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Fluoranthene ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Fluorene ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Hexachlorobenzene ugh 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Hexachlorobutadiene ugl 0 u EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Hexachlorocyclopentadiene ugl 10U EPA 625 10 05/30/02 15:32 (05/28/02 11:00 BTJ
Hexachloroethane ugh 10 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
indeno(1,2,3-cd)pyrene ugl 10 U EPA 825 10 05/30/02 15:32 05/28/02 11:0¢ BTJ
Isophorone ugl 10U EPA 525 10 05/30/02 15:32 05/28/02 11:00 BTJ
FDOH Laboratory No. EB4129 Francis |. Daniels

e LRI 'Zﬁﬂ? Laboratory Director

NELAP Accredited Pagedols oF CEIYED



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BRUJLEVARD, OLDSMAR, FL 34677 813-855-1844 fax 813-855-2218

Sanders Laboratories June 11, 2002
1050 Endeavor Court Project No: 28961
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0205472
Sample Description N0205472 1H
Matrix Groundwater
SAL Sample Number 28961.01
Date/Time Collected 05/21/02 08:30
Date/Time Received 05/22/02 08:50
Parameters Units Resuits Method Detection Date/Time Date/Time Analyst
Limit Analyzed Prep
Semivolatile Analyses
Naphthalene ug/! 100 EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Nitrobenzene ug/l 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
N-Nitrosodimethylamine ug/l 10U EPA B25 10 05/30/02 15:32 05/28/02 11:00 BTJ
N-Nitrosodi-n-propylamine ug/l 0 U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
N-Nitrosodiphenylamine ug/l 10U EPA 625 10 05/30702 15:32 05/28/02 11:00 BTJ
Pentachlorophenoi ug/ 10U EPA 625 10 05/30/02 t5:32 05/28/02 11:00 BTJ
Phenathrene ug/l 104U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Phengl ugh oV EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Pyrene ug/l 10U EPA 625 10 05/30/02 15:32 05/28/02 11:00 BTJ
Pesticide Anaivses
Dibromochloropropane ug/l 0.005 U EPA 5041 0.005 05/29/02 00:39 05/28/02 15:00 BT
Ethylene dibromide ug/l 0.005 U EPA $04.1 0.005 05/29/02 00:39 05/28/02 15:00 8TJ
Carbamate Pesticides
3-Hydroxycarbofuran ug/ 05 U EPA 5311 0.5 05/30/02 07:47 DF
Aldicarb ug/l 05 U EPA 531.1 0.5 05/30/02 O7:47 DF
Aldicarb suifone ug/t 05 U EPA 531.1 0.5 05/30/02 07:47 DF
Aldicarb sulfoxide ugh 05 U EPA 531.1 0.5 05/30/02 07:.47 DF
Carbaryt ug/! o5 U EPA 531.1 0.5 05/30/02 07:47 DF
Methomyl ught o5 L EPA 531.1 0.5 05/30/02 07:47 DF
Carbamate Pesticides
Carbofuran ug/l o5y EPA 531.1 0.5 05/30/02 07:47 DF
Oxamyl (Vydate) ugl 05 U EPA 531.1 0.5 05/30/02 07:47 DF
Eesticide Analyses
Glyphosate ugfl 10 U EPA 547 10 05/25/03 00:36 DF
Pesticide Analvses
Endothall ug/l 20U EPA 548.1 20 06/04/02 22:28 05/24/02 14:00 JRW
Inorganics
Cyanide mg/t 0.005 U SM 4500 CN 0.005 05/28/02 15:00 05/28/02 10:45 KEN
Foaming Agents (LAS, mal wt 342) mg/l 0.17 SM5540C 0.05 05/23/02 08:15 JEH
FOOH Laboratory No. E84129 SEROR| ? ?_““?. Francis |. Danlels
NELAP Accredited Page 5 of § = E:‘, Jus Laboratory Diractor
e l 1, ”



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 346877 B813-855-1844 fax B13-855-2218

Sanders Laboratories June 11, 20(
1050 Endeavor Court Project No: 28961
Nokomis, FL. 34275-3623

Laboratory Report
Ecotnotes
* Test results presented in this report meet all the requirements of the NELAC standards.
bl A statement of estimated uncertainty of test results is available upon request.
U Analyte was not detected; indicated concentration Is method detection limit.

——
* t

Approved By: Francis 1. Daniels
Laboratory Director

FDOH Laboratory No. EB4129
NELAP Accredited Page 6 of 6
JUN 17 2002
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@F lorida Radiochemistry Services, Inc.

Contact; Michael J. Naumann
5456 Hoffher Ave., Suite 201 Orlando, FL 32812
Phone: (407) 382-7733  Fax: (407)382-7744
Certification 1, D. # E83033

Work Order #: 0205170
Report Date: 6/6/02

Report to:

Sanders Laboratories
1050 Endeavor Ct.
Nokomis, FL 34275
Attention: Tami Bright

| @0 hereby affirm that this record contains no willful misrepresentations and that this information given by
me is true to the best of my knowledge and belief. | further certify that the methods and quality control
measures used to produce these laboratory results were implemented in accordance with the requirements
of this laboratory's certification and NELAC Standards.

Date é ’é 22
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Client:
Client Contact:
Client P.O.

Project 1.D.

Lab Sample 1.D.

0205170-01

Gross Alpha
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Radium 226
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

** See Case Narrative

Sample Login

Sanders Laboratories

Tami Bright

N0205472

Client Sample LD,

N0205472

Analysis Resuits

114 **
36.1
47.3

900.0

5/30/02
5/31/02

83.5
1.1
0.1

903.1
5/29/02
6/5/102

pCill

MJN

Florida Radiochemistry Services, inc.

Date/ Time
Received
5122102 10:30

Sample
Date/Time

5/21/102 08:30

Gross Beta
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Radium 228
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

RECEIVED ¥ 17 2002

Work order #

0205170

Analysis
Requested

Ga, Gb, Ra226, Ra228

401 **
484
69.0

900.0

5/30/02
§/31/02

34
0.9
1.1
Ra-05
5/29/02
6/5102

pCill

MJN
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Florida Radiochemistry Services, Inc.

QA Page

Analyte Sample # Date Sample Amount Spike Spike/Dup Spike Spike Dup
Analyzed Resuit Spiked Result Result % Rec. % Rpd

Gross Alpha 0205196-01  5/31/02 <13 10.2 10.6 10.6 104 0.0
Gross Beta 0205196-01 5/31/02 2.2 12.6 13.8 13.7 92 0.7
Radium 226 0205170-01 6/5/02 §3.5 23.5 79.8 79.3 112 0.6
Radium 228 0205170-01  6/5/02 34 8.1 11.8 11.6 104 1.7

Quality Controf Limits

% RPD % Rec.
Gross Alpha 17.6 61-116
Gross Beta 17.9 74126
Radium 226 19.5 70-121
Radium 228 154 80-128

‘‘‘‘ L7 2002 Page 3 of 4



@Florida Radiochemistry Services, Inc.

Case Narrative

NOTE: ** Gross Alpha and Beta:

Sample 0205170-01 had an elevated detection limit and/or counting error
due to a low volume of sample used. The sample had high TDS (Total Dissolved
Solids). The high TDS interferes with the sample counting efficiency. This is caused
by the solids absorbing the sample activity (Sample self-absorption). The sample
counting efficiency is decreased because of this. Therefore, the counting time was
increased (the sample was counted over night or as long as possible) to help reduce
the detection limit and counting error.
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- EMSL Analytical, Inc. 05/31/02

19595 NE 10th Ave., Bay C
North Miami Beach, FL 99179
Phone (305) 650-0577 FAX (305)650-0578

Sanders Laboratories
1050 Endeaver Ct.
Nokomis, FL 34275-3623

Project ID: N0205472
Attn: Tami Bright
Reference Number: FL02962
Date/Time of Filtration = May 22, 2002

Page 1 of 2
Asbestos Analysis in Water by Transmission Electron Microscopy
(TEM) Performed by Method EPA/600/R-94 - (100.2) “Determination of
Asbestos Structures Over 10um in Length in Drinking Water”; by
Brackett, Clark & Millette |

Sample Id # Asbestos Type(s) of Concentration Detection Limit | 95%
Structures Asbestos of Asbestos (Millions/Liter) { Confidence
Structures Limits
(Millions/Liter) {(Upper-Lower)
{Millions/Liter)
{ N0205472 | None Detected | None Detected | BDL { 0.08 [ 0.29 Il

Gl A Bt LhL A A

Analyst " Approved
Signatory

Date Analyzed: 5/31/02
ACCREDITATIONS: HRS # E86795 BDL = Below Detection Limit

Comment: Results meet all requirements of NELAC standards.
Any Questions please contact Kim Wallace at EMSL Miami.

e vy 17 W
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SRR

TLI Project:

1613, Revision

Client Sample: N0205472 Analysis File: U080803

Client Project: FORT MEYERS
Sample Matrix: AQUEOUS Date Received: 05/22/02 Spike File:  SP161B2S
TLIID: 326-37-1B Date Extracted: 06/04/02 ICal: UF5307B

Date Analyzed: 06/13/02 ConCal: UB20806
Sample Size: 1.020 L Dilution Factor: n/a % Moisture: n/a
Dry Weight: n/a Blank File: U080702 % Lipid: n/a
GC Column: DB-5 Analyst: JMM % Solids: 0.5

2,3,7.8-TCDD ND 6.0

3C12-2,3,7,8-TCDD 856 43.6

CL-2,3,7,8-TCDD 211 108

31%-137% 0.81 26:20

42%-164% 26:21

C1-1,2,3,4-TCDD

Data Reviewer: aE m

0.83 26:09

06/13/02

Page 1 of 1

161B_PSR v2.04, LARS 6.25.04

Triangle Laboratories, Inc.s
2445 S, Alston Ave. « Durham, North Carolina 27713
Phone: (919) 644-5729 « Fax: (919) 544-5491

- SO,
corEeD o0

Printed: 13:26 06/13/02
(414

37



Data Review By:

Page No. 1 Listing of U080803B.dbf
06/13/02 Matched GC Peaks / Ratio / Ret, Time
Compound/
MZ.... Qc.ﬂog Cmit Why ..RT. OK Ratio Total.Area/Ht Area/Ht.Peakl Area/Ht.Peak2 Rel.RT Compound.Name., ID..
TCDD 0.65-0,89 0.8%6-1.045
320-322 DC NI Height 3.48 1.60 1.88
DC WH 27:47 0.81 11.47 1.055
320-322 0 Peaks 0.00
37Cl-TCDD 0.924-1.076
328 DC NL Height 1.75 1.75
DC WL 24:10 7.68 2.918
DC SN 24:32 2.05 0.932
bBC SN 24:44 3.27 0,939
DC SN 24:59 .17 0.949
IC SK 25:08 2.30 0.954
pC SN 25:17 3.34 0.9%60
DC SN 25:28 2.75 0.967
DC SN 25:35 7.87 0.972
DC SN 25:50 6.45 0.981
DC SN 26:07 2.79 0.992
26:21 T41.44 741,44 1.001 37Cl-TCDD CLS
328 1 Peak 741.44
13C12-TCDD ¢.65-0.89 0.918-1.070¢
332-334 DC  NL Height 5.18 3.28 1.9%0
26:09 0.83 6,612.31 3,000.03 3,612.28 0.993 13C123-1234-TCDD RS1
26:20 0.81 3,315.85 1,486.75 1,829.10 1.000 13C12-2378-TCDD ISl
Haight 300.59 39%.09 501.50
26:34 Q.75 17.10 7.35 9.75 1.009
332-334 3 Peaks 9,845.26
Column Description............ "Why* Code Description......... QC Log Desc.........
M_2 -Nominal Xon Mass(es) WL-Below Retention Time Window  A-Peak added
-.RT. -Retention Time (mm:ss) WH-Above Retention Time Window K-Peak Kapt

Initial

....Date, ..

&M @30

Rat.1l -Ratio of M/M+2 Ions

OK -RO=Ratio Outside Limits
Rel .RT-Relative Retention Time

*** End of Report *+*

fl

Calculated Noise Height: 1.10

SN-Below Signal to Noise Level
<M-Below Method Detection Limit
NL-Channel Specific Noise Level

D-Peak Deleted
T-Time Changed
M-Peak Area Changed
N-Name Changed
X-Ether Intexference

Flags.

Triangle Laboratories, Inc.®
2445 S. Alston Ave. » Durham, North Carolina 27713
Phone: (919) 544-5729 « Fax: (919) 544-5491

>ECEIED Ui !

Printad: 13:27 06/13/2002
7 10
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File:U0BO8 #1-630 Acg:13-

JUN-2002 08:5L:51 GC EI+ Voltage SIR 70S Nolse:l994
319.8%965 5:3 F12 BSUB(256,30,-3.0) PRD(7,5,3,0.10%, 7876.0,1.00%,F, T} ExpsNPB5US
TRIANGLE LABS Text:N0205472 TLI#57453R1

QA 03

1003 A6. 8654 ( - 2.454
ro0mg 0 0:335X2.4)= Q.54 o
§0] a5 sotls 27 FOB4 L iiEg Al 87F4 Al.06ES A2.47E4 1,454
40, - A ‘ | ‘ AM . A A A fo.553
2o ALV VYU AT TR L] ATV Y
I =S 14 % IS A D s— y A= P

" 24100 ) C2si00 0 26te0 | a7ve0 Time

File:;U0808 #1-630 Acq:13-JUN-2002 08151:51 GC EI+ Voltage SIR 705 Noise:2351

321.8936 S:3 Fi2 BSUB(256,30,-3,0) PKD(7,5,3,0,10%,9404.0,1,00%,F,T) Exp:NDBSUS

TRIANGLE IABS TextiN0205473 TLI#57453R1

1007 A6.37E4 2-864
80 (030)(96) = 0.60 2,384
603 1. 784
40—3 A N ] ﬁzf KSIMM | J AVA - i \JA IVUA | !‘A ) .IZIE4 5-1'15'4
LAWY N R AL AV AV AYATO LT
o —_— e, — to.080

" 24i00

File:U0808 #1-630 Acqgs13-JUN-2002 08:51:51 GC EI+ Voltage SIR 7058 Noiserd097
331.9368 813 F:2 BSUB(256,30,-3.0) PKD{(7,5,3,0.10%,16388.0,1.00%,F,T) Exp:NDB5US
TRETANGLE LABS Text:N0205472 TLI#57453R1

T 25t00 0 26%00 " 27:00 Time

100 A3.00E7 8.286
80, 6.6E6
60 4,986

1.49E7
40 3.3E6
20 1.6E6
0 v T 1 T T T 'r T T T T T T T T ¥ ' T T T T T a- 030
24:00 25500 26:00 27100 Time

File:U0808 #1-630 Acq:13-JUN-2002 08:51:51 GC EI+ Voltage SIE 705 Noise:2379
333.9338 5:3 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,9516.0,1.00%,F,T) Exp:NDBSUS
TRIANGLE LABS Text:N0205472 TLI#57453R1

100 A3,51E7 9, 7E6
80  7.8E6
b 5. 886
6o 1.83E7 28
40 [ 3.9E6
20 1. 986
a T ¥ | T T L) T T 1 T T T T T L) l T T T T T :a-oEa
24:00 25:00 26100 27:00 Time

FilesU0808 #1-630 Acq:13-JUN-2002 08:51:51 GC EI+ Voltage SIR 705 Noise:2193
327.8847 $:3 F:2 BSUB(256,30,~3.0) PRD(7,5,3,0.10%,8772.0,1.00%,F, T} Exp:NDBSUS
TRIANGLE IABS Text:N0205472 TLI#57453R1

100
80.
60
40
20

[

24106

100 A7.41E6 :.2.05'6'
80 1,686
60 1,286
49 7,985
20 L4, 085

0 F 0. 00
" 24100 C T 25100 C T 26t00 S 27:00 Time

FilesU0B08 #1-630 Acqi13-JUN-3002 08:51:51 GC EI+ Voltage SIR 705
330.9792 8:3 F:2 Exp:NDBSUS
TRIANGLE LABS Texrt:N0205472 TLIFS7453R1

25100

" 24100

" 26100

" 25:00
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-

PPM

Peak Locate Examination:13-JUN-2002:07:14 File:U00808
Experiment:NDB5US Function:?2 Reference:PFK

200

Volts]| |PPM
0.8129]|200

Volts
0.6787

PPM Volts|
200 . 0.1147

f

A

fa WY

_—

N

e

292.95315 292.98245 293.01175

330.94615 330.97925 331.01235

416.93435 416.97604 417.01774

h
o




— A CHAIN-OF-C!"“TODY RECORD PROJECT N
>danders §\ # Walosy
Loborotories Page /[ ot L
., Report To: Sample Supply: /3(./(.)
Client ;/G( 1NQG {41 34" Bill To: Customer Type:
Address 70 PO. # Field Report #:
Project Name ﬁ( ‘L;‘j_ o E. i, Kit #
Phone Fax Project Location: v REQQ)ESTED DUE DATE: 5 / 1 /(JZ
. = a
Sampied By (PRINT) ’[/\ - PRESERVATIVES |ANALYSES /o </ o
o ﬂ[p A VAN A @ ", 5 K:S: -
Sampler Signature / ‘- 4 Sample § Q &0
NS AN A P 2l v
SAMPLE DESCRIPTION Wm re HHEHE AR AN ;
‘D@op NY: oL 330 | G| \ L[
| i \
/ T 1 I<
| ik )| IE.
AR ‘ .
I j i V| i F
L ! \ G
<
- \ 1 (T
Bl H U paTE SiTENT MeTHoD . DATE | TIME
S 974 "
!
hb\) S\Lanob f‘dﬁ
COOLER SEAL
INTACT
Yes Neo

Sanders Laboratories, Inc.
1050 €ndeavor Ct., Nokomis, FL 349275-3623 « (941)488-8103 « FAX 484-6774 . 16880 Gator Road, Fort Myers, FL33010 « (941) 590-0337 » FAX (941) 500-0536



— A CHAIN-OF-C! TODY RECORD PROJECT .

I

]

Loborol:or ies

, Page Z of Z

. Report To: Sample Suppiy: K ) (/\—)
Client _ T 4190 ( 4 (5‘(‘ Bifl To: Customer Fype:
Address - RPO. # Field Report #:

Project Name Q ‘Lu (\(\ - m Kit #

Phone

Fax

Project l.ocation:

REQUESTED DUE DATE: _ 5/ 3 {)/02_
Py - F3

Sampled By (PRI

1) K/\ 6\ PRESERVATIVES |ANALYSES /
(Y QN g g :

) REQUEST,

AN/l I n Sample

Sampler Slgnature

UNPRESERVED

SAMPLE DESCRIPTION m PE B § g g AN om
. \- qlfv;r_mc. G | IR \ H
k‘) \'J \I) 15 |

OUT / DATE 5:;35':;;" ES;’%D RELINQUISHED BY ; AFFILIATION DATE

I TIME | ACCEPTED BY / AFFILIATION

7 "
- /\\ L JJU/"\ i i N 4
COMMENTS: OOLER # - /

B W 3 '(/)Cjé?/?ils

COOLER SEAL
INTACT
Yes No

Sanders Laboratories, Inc.
1050 endeavor Ct., Nokomis, FL 34975-3693 » (941)488-8103 « FAX 484-6774 . 16880 Gator Road, Fort Myers, FL33912 » (941) 500-0337 « FAX (941) 590-0534



APPENDIX N.3

SZMW-1 Ambient Water Quality Data




W2/2(/28U3 12:349 941484b/ /4 SANDERS LAB NUKUMIS PAGE 84

Sanders’é\

Laboratories, Inc.

Eaviranmeatol Tastng Services

February 27,2003

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, FL 33908

Reference: Analysis Certification Letter
Sanders Laboratory Report: N0205473

“[ certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based upon my
inquiry of the person or person who manages the system of those person directly
responsible for gathering the information, the information submitted is to the best of my
knowledge and belief, true, accurate, and complete. 1 am aware there are significant
penalties for submitted false information, including the possibility of fine and
imprisonment for knowing violation.”

C;‘/a.w_«ﬂ\[ m

Laura H. Sullivan
QAO

1050 €nduovor Cowt @ Nokomis, FL 34275 « Phone: (9413 4858103 » (800) 255-3108 » Fax: (P41) 484.6774



Page: 1 of 3

Client Project: City of Fort Myers
Lab Project: N0205473
Report Date: 06/11/02

RECEIVED JuN 17 2802

Sonders l___;-.._\

L a b orat o ri "e—'—s Laboratory Results
Youngquist Brothers, Inc.
15465 Pine Ridge Road
Ft. Myers, FL 33908
LabID Sample Description
N0205473-01 storage zone Ground Water 5/21/02 %:10
grab
Analvsi Method Results Qual Detection Limit  Units AnalysisDate/Time Analyst CertID
Aluminum 200.7 0.716 0.050 mg/L 6/3/02 11:0t IPW E84380
Antimony 200.7 0.069 0.020 mg/L 6/3/02 11:01 JPW E84380
Arsenic 200.7 <0.030 0.030 mg/L 6/3/02 11:01 W E84380
am 200.7 <0.003 0.003 mg/L, 6/3/02 11:.01 P E84380
Beryllium 200.7 0.0100 0.0010 mg/L 6/3/02 11:01 rw E84380
Bicarbonate Alkalinity | 4500C02-D 47 3 mg/L 5/24/02 11:30 DA E84380
Cadmium 200.7 0.0040 0.0030 mg/L 6/3/02 11:01 IPw E84380
Calcium 200.7 95.1 0.050 mg/L 6/3/02 11:01 IPW E84380
Carbonate Alkalinity 4500C02-D 2.1 0.01 mg/L 5/24/02 11:30 DA EB4380
Chl'oride 4500Ci-B 2350 200 mg/L 5/21/02 14:00 MA E84380
Chromium 200.7 <0.010 0.010 mg/L 6/3/02 1101 JPW E84380
Color 2120B 3 1 PtCo units 5/22/02 1545 DA E84380
Copper 200.7 0.090 o.010 mg/L 6/3/02 11:01 IPW E84380
Fecal Coliform, MF 9222D <1 I col/100ml 5/21/02 13:00 RG E84380
Fluoride 300.0 <7.0 i 7.0 mg/L 5/29/02 15:10 MA E84380
Iron 200.7 0.161 0.120 mg/L 6/3/02 11:01 rw E84380
200.7 <0.010 0.010 mg/L 6/3/02 11:01 IPw E84380
Nl:a:gnesium 200.7 83.6 0.050 mg/L 6/3/02 11:01 JPW E84380

1050 Endeavor Ct. « Nokomis, FL 34275 « Phone: (341) 488-3103 + (800) 255-3108 » Fax: (941) 484-6774



Page: 2 of 3

Client Project: City of Fort Myers
Lab Project: N0205473
Report Date: 06/11/02

Laboratory Results
N0205473-01 storage zone : Ground Water 521102 9:10
grab

Manganese 200.7 < 0.01¢ 0.010 mg/L 6/3/02 11:01 JPW EB84380
Mercury 245.1 < 0.001 0.001 i mg/L 6/10/02 13:48 YW EB4380
Nickel 200.7 0.021 0.010 mg/L 6/3/02 11:01 PW E84380
Nitrate+Nitrite-N 353.2 <0.02 0.02 mg/L 5121/02 13:52 cc ER4380
Nitrate-N 353.2 <0.02 0.02 mg/L 5121102 15:22 CcC EB4330
Nitrite-N 3532 <(L02 0.02 mg/L 5/21/02 15:22 CcC EB4380
Qdor SM21508 140 : 1 TON 5721702 12:00 EW E84380
pH-field 1501 8.94 0.01 pH units 5721/02 9:10 NO E84380
Potassium 200.7 95.3 0.200 mg/L 6/3/02 11:01 IPW E84380
See attached results Subeontract NONE 5/28/02 0:00 SUB

Selenium 200.7 <0.020 0.020 mg/L 6/3/02 11:01 JPW E84380
Silver 200.7 0.038 0.010 mg/L 6/3/02 11:01 JPW E§4380
Sodium 2131 1350 200 mg/L 5/24/02 12:00 JPW E84380
Specific 120.1 7550 0.1 umhos/cm 521102 9:10 NO E84380
Conductance-field

Sulfate 3754 474 100 mg/L 522102 9:30 EW EB4380
Thallium 200.7 <0.020 0.020 mg/L 6/3/02 11:01 IPW E84380
Total Coliform, MF 9222B <l i col/100ml 52102 13:00 RG E84380
Tetal Dissolved Solids 160.1 4800 20 mg/L 521102 16:00 EW E84380
Water 170.1 326 0.t c 5/21/02 9:10 NG E84380
Temperature-field

Zinc 200.7 <0.020 0.020 mg/L 6/3/02 11:01 IPW E84380

: aiy 17 2002
Q.;f(“‘,_.‘.\;?ﬁ ‘il



Page: 3 of 3

. ) Client Project: City of Fort Myers
Lab Project: N0205473
Report Date: 06/11/02

Laboratory Results

Comments:

* = Due to high conductivity, dilution raised detection limit.

d upw Supervisor

Laura pullivan/QA Officer
Kathzine Bartkiewicz/Lab Superviser

Test Results meet all the requirements of the NELAC standards.



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, QLDSMAR, FL 34677

813-855-1844 fax 813-855-2218

Sanders Labofatories
1050 Endeavor Court

Nokomis, FL 34275-3623

June 11, 2002
Project No: 28963

Laboratory Report
Project Name N0205473
Sample Description N0205473 1H
Matrix Groundwater
SAL Sample Number 28963.01

Date/Time Collected
Date/Time Received

05/21102 09:10
05/22/02 08:50

Parameters Units Resuits Method Deatection Date/Time Date/Time Analyst
Limit Analyzed Prep
Yolatile Organic Compounds (Group || Unregulated)
1,1,1.2-Tetrachloroethane ug/ 0.3 U EPA 502.2 0.3 05/25/02 05:13 FID
1,1,2.2-Tetrachloroethane ugh 03 U EPA 502.2 0.3 05/25/02 05:13 FID
1,1-Dichloroethane ugft 03 u EPA 502.2 0.3 05/25/02 05:13 FID
1,1-Dichloropropene ugfl e3 u EPA 502.2 0.3 05/25/02 05:13 FID
1,2,3-Trichloropropane ught 03 U EPA 502.2 0.3 05/25/02 05:13 FiD
1,3-Dichloropropane ugfl 03 v EPA 502.2 0.3 05/25/02 05:13 FID
1,3-Dichloropropene, Total ug/ 0.3 U EPA 502.2 0.3 05/25/02 05:13 FID
2,2-Dichloropropane ugft 03 U EPA 502.2 0.3 05/25/02 05:13 FIOD
Bromobenzene ugfl 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Bromadichloromethane ugfl 03 v EPA 502.2 0.3 05/25/02 05:13 FID
Bromoform ugh 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Bromomethane ugfl 0.5 U EPA 502.2 0.5 05/25/02 05:13 FiD
Chloroethane ugh 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Chloroform ug/l 02U EPA 502.2 0.2 05/25/02 05:13 FID
Chioromethane ugf 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Dibromochloromethane ug/l 05U EPA 502.2 0.5 05/25/02 05:13 FID
Dibromomethane ug/l 05 U EPA 502.2 0.5 05/25/02 06:13 FID
Dichlorodifluoromethane ugfi 050 EPA 502.2 0.5 05/25/02 05:13 FID
m-Dichlorobenzene ug/l 0.5 U EPA 502.2 0.5 05/25/02 05:13 FID
Methyl-tert-butyl-ether ugfl 05 U EPA 502.2 0.5 05/25/02 05:13 FiD
o-Chlorotoluene ugh 05 U EPA 502.2 0.5 05/25/02 05:13 FID
p-Chiorotoluene ugh 05 Uy EPA 502.2 0.5 05/25/02 05:13 FID
Trichlorofluoromethane ugfl 05U EPA 502.2 0.5 05/25/02 05:13 FID
Yolatile Organic Compounds (Primary DW}
1,1,1-Trichloroethane ug/l 03 U EPA §502.2 0.3 05/25/02 05:13 FID
1,1,2-Trichloroethane ugh 03u EPA 502.2 0.3 05/25/02 05:13 FID
1,1-Dichioroethene ugf 05 U EPA 502.2 0.5 05/25/02 05:13 FID
1.2,4 Trichlorobenzene ugh 05 U EPA 502.2 0.5 05/25/02 05:13 FiD
1.2-Dichloresthane ugh 02U EPA 502.2 0.2 06/25/02 05:13 FiD
1.2-Dichloropropane ug/ 03U EPA 502.2 0.3 05/25/02 05:13 FID
Benzene ugfl 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Carbon tetrachloride ugh 03 U EPA 502.2 0.3 05/25/02 05:13 FID
Chilorobenzene ugh a5 U EPA502.2 0.5 05/25/02 05:13 FiD
Cis-1,2-Dichloroethene ug/l 02U EPA 502.2 0.2 05/25/02 05:13 FID
Ethylbenzene ugh os v EPAB02.2 0.5 05/25/02 05:13 FID
Methylene Chioride ugfl 05U EPA 502.2 0.5 05/25/02 05:13 FID
o-Dichlorobenzene ug/l 05 U EPA 502.2 0.5 05/25/02 05:13 FiD
p-Dichlorobenzena ugh 05 U EPA502.2 0.5 05125102 05:13 FID
Styrene ugfl 05U EPA 502.2 0.5 05/25/02 05:13 FID
i 1 ’lﬁ“z
FDOH Laboratory No. EB4129 . \jﬁr‘ S Francis I. Danlels
NELAP Accredited Pagetofs o {Fl Laboratory Director



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR.FL 346877 813-855-1844 fax 8138552218

Sanders Laboratories June 11, 200
1050 Endeavor Court Project No: 28963
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0O205473
Sample Description NQ205473 1H
Matrix Groundwater
SAL Sample Number 28963.01
Date/Time Cotlected 05/21/02 09:10
Date/Time Received 05/22/02 08:50
Parameters Units Results Method Detection Date/Time Date/Time Analyst
Limit Analyzed Prap
Yolatile Organic Compounds (Primary DW}
Tetrachloroethene ug/l 02U EPA 502.2 0.2 05/25/02 05:13 FID
Toluene ug/l 0.78 EPA 502.2 0.5 05/25/02 05:13 FID
trans-1,2-Dichloroethene ugfl 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Trichlorosthene ug/l 0.2 U EPA 502.2 0.2 05/25/02 05:13 FiD
Vinyt chloride ughl 05 U EPA 502.2 0.5 05/25/02 05:13 FID
Xylenes (Total) ug/l 2.6 EPA 5022 1.0 05/25/02 05:13 FID
Irihalomethane Analyses
Total Trihalomethanes mg/l 0.0015 U EPA502.2 0.0015 05/25/02 05:13 FID
Ehthalate Esters
Di(2-ethylhexyladipate ug/l 1U EPA 506 1 05/29/02 (3:52 05/24/02 11:00 JRW
Di(2-ethylhexyl)phthalate ug/l 1U EPA 506 1 05/29/02 03:52 05/24/02 11:.00 JRW
hor ici
Butachfor ug/l 04 U EPA 507 0.4 05/29/02 04:32 05/24/02 11:00 JRW
Metolachlor ugfl o3 U EPA 507 0.3 05/29/02 04:32 05/24/02 11:00 JRW
Metribuzin uglh 0z U EPA 507 0.2 05/29/02 04:32 05/24/02 11:00 JRW
HNitrogen and Phosphorus Pesticides
Alachior ugh 03 U EPA 507 0.3 05/29/02 04:32 05/24/02 11:00 JRW
Atrazine ugfl 01U EPA 507 0.1 05/29/02 04:32 05/24/02 11:00 JRW
Simazine ug/l 01U EPA 507 0.1 05/29/02 04:32 05/24/02 11:00 JRW
Chiorinated Pesticides
Aldrin ug/| 001 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Dlekdrin ugfl 0.01 U EPA 508 0.01 - 06/04/02 19:34 05/24/02 11:00 JRW
Propachlor ugfi 05 U EPA 508 0.5 06/04/02 19:34 05/24/02 11:00 JRW
Chioripated Pesticides
Chlordane ugfl 0.05 U EPA 508 0.05 06/04/02 19:34 05/24/02 11:00 JRW
Endrin ugfl 001 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Heptachior ug/l 001 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Heptachlor epoxide ugh 001 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Hexachlorobenzene ugfl 001 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Hexachlorocyclopentadiene ug/l 01U EPA 508 0.1 06/04/02 19:34 05/24/02 11:00 JRW
Lindane ughl 0.01 U EPA 508 0.01 06/04/02 19:34 05/24/02 11:00 JRW
Methoxychlor ug/l 0.02 U EPA 508 0.02 06/04/02 19:34 05/24/102 11:00 JRW
PCBs ug/l 005 U EPA 508 0.05 06/04/02 19:34 05/24/02 11:00 JRW
Toxaphene ugh ez Uu EPA 508 0.2 06/04/02 19:34 05/24/02 11:00 JRW
FDOH Laboratory No. £84129 i 4 7 007 Francis 1. Danlels
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SOUTHERN ANALYTICAL LABORATORIES, INC.

0 BAYVIEW BOIUI_LEVARD. SLOSMAIR, FI_L 34877

813-855-1844 fax 8123-805-22183

Sanders Laboratories
1050 Endeavor Court
Nokomis, FL. 34275-3623

June 11, 2002
Project No: 28963

Laboratory Report
Project Name N0205473
Sampie Description N0205473 1H
Matrix Groundwater
SAL Sampie Number 28963.01

Date/Time Collected

05/21/02 09:10

Date/Time Received 05/22/02 08:50
Parameters tnits Results Method Detection Date/Time Date/Time Analyst
Limit Analyzed Prep
Chiorinated Herbigides
Dicamba ug/l 025 U EPA 5153 0.25 05/29/02 18:24 05/28/02 10:00 BTJ
Chlorinated Herbicldes
2,4,5-TP (Silvex) ught 005 U EPA 5153 0.05 05/29/02 18:24 05/28/02 10:00 BTY
24-D ug/l 05 U EPA515.3 0.5 06/29/02 18:24 (05/28/02 10:00 BTJ
Dalapon ug/! tu EPA 515.3 1 05/29/02 18:24 05/28/02 10.00 BTJ
Dinoseb ug/l 02U EPA515.3 0.2 05/29/02 18:24 05/28/02 10:00 BTJ
Pentachloraphenol ug/! 005 U EPA 515.3 0.05 05/29/02 18:24 05/28/02 10:00 BTJ
Picloram ug/ 0.2 U EPA 515.3 0.2 05/29/02 18:24 05/28/02 10:00 BTJ
Pesticide Analyses
Diquat uglt 1U EPA 549.2 1 05/24/02 11:16 05/23/02 13:30 DF
Polveyelic Aromatic Hydrocarbons
Benzo(a)pyrene ug/t 0.0t U EPA 550 0.01 06/05/02 18:59 05/24/02 11.00 DF
Phenols
2,4,8-Trichlorophenol ugft 10U EPA 604 10 06/04/02 15:42 05/28/02 12:00 JRW
2-Chiorophenol ug/l 5U EPA 604 5 06/04/02 15:42 05/28/02 12:00 JRW
2-Methyl-4,6-dinitrophenol uglt 20U EPA 604 20 06/04/02 15:42 05/28/02 12:00 JRW
Phenol ugfl 5U EPA 604 5 06/04/02 15:42 (5/28/02 12:00 JRW
Bhihalate Esters
Butyl benzyl phthalate ug/l tu EPA 606 1 05/29/02 03:52 05/24/02 11:00 JRW
Diethyiphthalate ug/l 1U EPA 606 1 05/29/02 03:52 05/24/02 11:00 JRW
Dimethylphthalate ugf iU EPA 606 1 05/29102 03:52 05/24/02 11:00 JRW
Di-n-butylphthalate ugfl 11U EPA 606 1 05/29/02 03:52 05/24/02 11.00 JRW
Dioctylphthalate ugh 1U EPA 606 1 05/29/02 03:52 05/24/02 11:00 JRW
Nitroaromatics and Gvclic Ketones
2 .4-Dinitrotcluene ugf 1U EPA 609 1 05/20/02 03:52 05/24/02 11:.00 JRW
Isophorone ug/l 10 EPA 609 1 05/29/02 04:32 05/24/02 11:00 JRW
Semiyolatile Analvses
1.2 4-Trichlorobenzene ug/ 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
1,2-Dichlorabenzene ug/l 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
1,3-Dichlorobenzene ug/l 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
1.4-Dichlorobenzene ug/l 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
2,4,6-Trichlorophenol ugi 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
2.4-Dichlorophenol ugh 10 U.Q EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
2,4-Dimethylphenol ugfl 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
2,4-Dinitrophenol ug/t 50 U.Q EPA 625 50 06/07/02 16:16 06/07/02 10:30 BTJ
FOOH Laboratory No. EB4129 e G =9 Erancis 1. Daniels
S Laboratory Director
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‘SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL 34677 813-855-1844 fax 8138552218

Sanders Laboratories June 11, 200.
1050 Endeavor Court Project No: 28963
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0205473
Sample Description N0205473 1H
Matrix Groundwater
SAL Sample Number 28963.01
DatefTime Coilected 05/21/02 09:10
Date/Time Received 05/22/02 08:50
Parameters Units Results Method Detaection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Semivolatile Analvses
2.4-Dinitrotoluene ug/l 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
2,6-Dinitrotoluene ugfl 10 U.Q EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
2-Chloronaphthalene ugfl 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 B8TJ
2-Chiorophenoi ught 10 UQ EPA62S 10 06/07/102 16:16 06/07/02 10:3¢ BTJ
2-Nitrophenol ug/l 10 U.Q EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
3,3-Dichlorobenzidine ugh 10 UL,Q EPAG25 10 06/07/102 16:16 06/07/02 10:30 BTJ
4,6-Oinitro-o-cresol ug/l 50 U.Q EPA 625 50 06/07/02 16:16 06/07/02 10:30 BTJ
4-Bromophenyl-phenylether ug/l 10 U.Q EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
4-Chloro-3-methyiphenol ug/l 10 U,Q EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
4-Chlorophenyi-phenylether ug/l 10 UQ EPAB2S 10 06/07/02 16:16 06/07/02 10:30 BTJ
4-Nitrophenol ugh 50 UQ EPAB25 50 06/07/02 16:16 06/07/02 10:30 BTJ
Acenaphthene ug/l 10 u,Q EPA 625 10 06/07/102 16:16 06/07/02 10:30 BTJ
Acenaphthylene ug/l 10 UQ EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Anthracene ug/t 10 UQ EPAG25 10 06/07/102 16:16 06/07/02 10:30 BTJ
Azobenzene ug/l 10 U,Q EPA625 10 - 06/07/02 16:16 06/07/02 10:30 BTJ
Benzidine ug/l 30 UQ EPAG2S 30 06/07/02 16:16 06/07/02 10:30 BTJ
Benzo{a)anthracene ugit 10 U, EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Benzo(a)pyrene ug/l 10 UQ EPA625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Benzo(b)fluoranthene ug/l 10 UQ EPAG25 10 06/07/02 16:16 06/07/02 10:30 BT
Benzo(g,h,l}perylene ug/l 10 U,Q EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Benza(k)fluoranthene ug/l 10 UQ EPAB2S5 10 06/07/02 16:16 06/07/02 10:30 BTJ
Bis(2-chlorethyl)ether ugh 10 UQ EPAE625 10 06/07102 16:16 06/07/02 10:30 BTJ
Bis(2-chioroethoxy)ymethane ugfl 10 UQ EPAG25 10 06/07/02 16:16 0©6/07/02 10:30 BTJ
Bis{2-chloroisopropyl)ether ug/! 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Bis(2-ethylhexyl )phthalate ug/l 10 UQ EPAS25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Butylbenzylphthalate ug/| 10 U Q EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Chrysene ugfl 10 U,Q EPAG2S 10 06/07/02 16:16 06/07/02 10:30 BTJ
Dibenzo(a,h)anthracene ugh 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Diethylphthalate ug/l 10 U.Q EPA625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Dimethylphthalate ug/l 10 UQ EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Di-n-butyiphthalate ug/t 10 LQ EPAG25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Di-n-octylphthalate ug/l 10 UQ EPAS25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Fluoranthene ug/l 10 U,Q EPA625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Fluorene uglt 10 U,Q EPAG25 10 06/07/02 16:16 0©6/07/02 10:30 BTJ
Hexachlorobenzene ugi 10 UQ EPAG62S 10 06/07/02 16:16 06/07/02 10:30 BTJ
Hexachlorobutadiene ug/ 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Hexachlorocyclopentadiene ug/l 10 UQ EPA 6§25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Hexachloroethane ugh 10 UQ EPAG2S 10 06/07/02 16:16 06/07/02 10:30 BT!
Indeno(1,2,3-cd)pyrene ug/l 10 UQ EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Isophorone ug/i 10 UQ  EPA625 10 06/07/02 16:16 06/07/02 10:30¢ BTJ
. . 07
FOOH Laboratory No, EB4129 e A ’ Francis I. Danlels
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 B813-855-1844 fax813-855-2218

Sanders Laboratories June 11, 2002
1050 Endeavor Court Project No: 28963
Nokomis, FL 34275-3623

Laboratory Report
Project Name N0205473
Sample Description N0205473 1H
Matrix . Groundwater
SAL Sample Number 28963.01
Date/Time Collected 05/21/02 09:10
Date/Time Received 05/22/02 08:50
Parameters Units Resuits Method Detection Date/Time Date/Time Analyst

Limit Analyzed Prep

Semivolatile Analyses
Naphthalene ug/l 10 UQ  EPAB25 10 06/07/02 16:16 06/07/02 10:30 BTJ
Nitrobenzene ught 10 U.Q EPA 625 10 06/07/02 16:16 (08/07/02 10:30 BTJ
N-Nitrosodimethylamine ug/l 10 UQ  EPA625 10 06/07/02 16:16 08/07/02 10:30 BTJ
N-Nitrosodi-n-propylamine ug/t 10 UG EPAB2S 10 06/07/02 16:16 06/07/02 10:30 BTJ
N-Nitrosodiphenylamine ug/l 10 UQ EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Pentachlorophenol ugfl 10 UQ EPAG2S 10 06/07/02 16:16 06/07/02 10:30 BTJ
Phenathrene ug/1 10 U.Q EPAGB25 10 06/07/02 16:16 08/07/02 10:30¢ BTJ
Phenol ug/l 10 U@ EPA625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Pyrene ugh 10 U.Q EPA 625 10 06/07/02 16:16 06/07/02 10:30 BTJ
Besticide Analyses
Dibromachloropropane ug/l 0.005 U EPA 504.1 0.005 05/28/02 01:02 05/28/02 15:.00 BTJ
Ethylene dibromide ugh 0.005 U EPA 504.1 0.005 05/29/02 01:02 05/28/02 15:00 BTJ
Carbamate Pesticides
3-Hydroxycarbofuran ug/l 05 U EPA 531.1 0.5 05/30/02 08:24 DF
Aldicarb ugh 0.5 U EPA §31.1 0.5 05/30/02 08:24 DF
Aldicarb sulfone ugl 05 U EPA 531.1 0.5 05/30/02 08:24 DF
Aldicarb sulfoxide ugh 05 U EPA 531.1 6.5 05/30/02 08:24 OF
Carbaryl ug/l 05U EPA 531.1 05 05/30/02 08:24 DF
Methomyl ugh 05 v EPA 531.1 05 05/30/02 08:24 DF
Carbamate Pesticides
Carbofuran ug/l 05 U EPA 531.1 0.5 05/30/02 08:24 DF
Oxamyl (Vydate) ugil 05U EPA 531.1 05 05/30/02 08:24 DF
Pesticide Analvses
Glyphosate ug/l 10 U EPA 547 10 05/25/03 00:48 DF
Besticlde Analyses
Endothall ugfl 20 U EPA 548.1 20 06/04/02 23:04 05/24/02 14:00 JRW
inorganics
Cyanide mg/l 0.005 U SM 4500 CN 0.005 05/28/02 15:00 05/28/02 10:45 KEN
Foaming Agents (LAS, mol wt 342) mg/i 0.05 U SM 5540 C 0.05 05/23/02 08:15 JEH

. Ly
R A

FDOH Laboratory No. E84129 CEN T Francis |. Daniels
NELAP Accredited Page 5 of 6 ol Laboratory Director



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL. 34677 813-855-1844 fax 813-855-2218

Sanders Laborétories June 11, 200
1050 Endeavor Court Project No: 28963
Nokomis, FL 34275-3623

Laboratory Report
Egotnotes
" Test results presented in this report meet all the requirements of the NELAC standards.
b A statement of estimated uncerlainty of test results is availabie upon request.
] Analyte was not detected; indicated concentration is method detection limit.
(VEw} Analyte was not delected; indicated concentration is method detaction lmit.

Sample held beyond the accepted holding time,

LS

[N L
Q" e Approved By: Francis |. Danlels
Laboratory Director

FDOH Laboratory No. E84129
NELAP Accredited Page 6 of 6



- EMSL Analytical, Inc. 05/31/02

19595 NE 10th Ave., Bay C
North Miami Beach, FL 99179
Phone (305) 650-0577 FAX (305)650-0578

Sanders Laboratories
1050 Endeaver Ct.
Nokomis, FL. 34275-3623

Project ID: N0203493
Atin: Tami Bright
Reference Number: FL02693
Date/Time of Filtration =~ May 22, 2002

Page 1 of 2
Asbestos Analysis in Water by Transmission Electron Microscopy
(TEM) Performed by Method EPA/600/R-94 - (100.2) “Determination of
Asbestos Structures Over 10um in Length in Drinking Watér”; by
Brackett, Clark & Millette

Sample Id # Asbestos Type(s) of Concentration Detection Limit | 95%
Structures Asbestos of Asbestos {Millions/Liter) | Confidence
Structures Limits
(Millions/Liter) {Upper-Lower)
(Millions/Liter)
{ N0205473 | None Detected | None Detected | BDL { 0.08 | 0.29 !

Ll A Lo Ll A B

Analyst i‘\pprovcd
Signatory

Date Analyzed: 5/31/02
ACCREDITATIONS: HRS # E86795 BDL = Below Detection Limit

Comment: Results meet all requirements of NELAC standards.
Any Questions please contact Kim Wallace at EMSL Miami.

" 72@“‘2
QECENED a




@F lorida Radiochemistry Services, Inc.

Contact: Michael J. Naumann
5456 Hoffner Ave., Suite 201 Orlando, FL 32812
Phone: (407) 382-7733  Fax: (407)382-7744
Certification 1. D. # E83033

Work Order #: 0205171
Report Date: 6/6/02

Report to:

Sanders Laboratories
1050 Endeavor Ct.
Nokomis, FL 34275
Attention: Tami Bright

I do hereby affirm that this record contains no willful misrepresentations and that this information given by
me s true to the best of my knowledge and belief. | further certify that the methods and quality contro!
measures used to produce these laboratory results were impiemented in accordance with the requirements |
of this laboratory's certification and NELAC Standards.

Signed Date &-& 022
Presid

Page 1 of 4
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Client:
Client Contact:
Client P.O.

Project I.D.

Lab Sample L.D.

0205171-01

Gross Alpha
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Radium 226
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

** See Case Narrative

Sample Login

Sanders Laboratories

Tami Bright

N0205473

Client Sample 1.D.

N0205473

Analysis Results

<121 **
7.6
12.1
900.0

5/29/02

5/30/02

25
0.2
0.2
903.1
5/29/02
6/5/02

pCill

MJN

Florida Radiochemistry Services, Inc.

Date / Time
Received
5/22/02 10:30

Sample
Date/Time

5/21/02 09:00

Gross Beta
Error +i/-
MDL
EPA Method
Prep Date
Analysis Date

Radium 228
Error +/-
MDL
EPA Method
Prep Date
Analysis Date

Units

Analyst Initials

Work order #

0205171

Analysis
Requested

Ga, Gb, Ra226, Ra228

59.7 ™
10.0
14.8

800.0

5/29/02
5/30/02

<1.1
0.7
1.1
Ra-05
5129102
6/5/02

pCill

MJN



Florida Radiochemistry Services, Inc.

QA Page

Analyte Sample # Date Sample Amount Spike Spike/Dup Spike Spike Dup
Analyzed Result Spiked Result Resuit % Rec. % Rpd

Gross Alpha 0205180-01  5/30/02 1.0 10.2 1.0 104 98 5.6
Gross Beta 0205180-01 5/30/02 1.6 12.6 13.9 144 98 3.5
Radium 226 0205170-01 6/5/02 53.5 235 79.8 79.3 112 0.6
Radium 228 0205170-01  6/5/02 34 8.1 11.8 11.6 104 17

Quality Control Limits

% RPD % Rec.
Gross Alpha 17.6 61-116
Gross Beta 17.9 74-126
Radium 226 19.5 70-121
Radium 228 154 80-128

M

Page 30of 4



@Florida Radiochemistry Services, Inc.

Case Narrative

NOTE: ** Gross Alpha and Beta:

Sample 0205171-01 had an elevated detection limit and/or counting error
due to a low volume of sample used. The sample had high TDS (Total Dissolved
Solids). The high TDS interferes with the sample counting efficiency. This is caused
by the solids absorbing the sample activity (Sample self-absorption). The sample
counting efficiency is decreased because of this. Therefore, the counting time was
increased (the sample was counted over night or as long as possible) to help reduce
the detection limit and counting error.

L

1
ued Page 4 of 4



TLI Project: 57453r1
Client Sample: N0205473 Analysis File: U080804
Client Project: FORT MEYERS
Sample Matrix: AQUEOUS Date Received: 05/22/02 Spike File:  SP161B2S
TLIID: 326-37-2B Date Extracted: 06/04/02 ICat: UF5307B
Date Analyzed: 06/13/02 ConCal: UB20806
Sample Size: 1.000 L Dilution Factor: n/a % Moisture: n/a
Dry Weight: n/a Blank File: Uo080702 % Lipid: nfa
GC Column; DB-5 Analyst: JMM % Solids: <0.1

2,3,7,8-TCDD ND 56

3C12-2,3,7,8-TCDD 933 46.7 31%-137% 0.83 26:19 1.006 _—

Cl,-2,3,7,8-TCDD 136 68.0 42%-164% 26:20 1.007 -

*C2-1,2,34-TCDD 0.81 26:09 -

71w
Data Reviewer: CZETY] 06/13/% AP [
ﬂ:f-',"'gg.\f A
Page 10f1 T

161B_PSR v2.04, LARS 6.25.04

Triangle Laboratories, Inc.»
2445 §. Alston Ave. » Durham, North Carolina 27713 Printed: 13:27 06/13/02
Phone: {919) 544-5729 « Fax: (919) 544-5491 41



Data Review By: m _@/w oo

Calculated Noise Height: 1.14

Page No. 1 Listing of U080804B.dbf
06/13/02 Matched GC Peaks / Ratio / Ret. Time
Compound/
M_Z.... OC.Log Omit Why ..RT. OK Ratio Total .Area/Ht Area/Ht.Peakl Area/Ht.Peak? Rel -RT Compound.Mame.. ID..
TCDD 0.65-0.89 0.896-1.045
320-322 DC  NL Height 3.07 1.48 1.59
DC SN 23:35 0.34 21.55 0.89¢
DC SN 25:31 Q.77 13.89 0.970
DC SN 26:51 RO 0.63 6.54 1.020
320-322 0 Peaks 0.00
37C1-TCDD 0.924-1.076
328 DC NL Height 1.57 1.57
26:20 508.64 508.64 . 1.001 37Cl-TCDD CLS
DC SN 27:52 4,81 1.059
328 1 Peak 508.64 )
13C12-TCDD 0.65-0.89 0.918-1.070
332-334 DC  NL Height 5.51 3.43 2.08
26:09 0.81 7.176.70 3,207.64 3,869.06 0.994 13C12-1234-TCDD RS1
26:19 0.83 3,847.30 1,747.47 2,099.83 1.000 13C12-2378-TCDD ISl
Height 1,029.48 456.48 573.00
332-334 2 Peaks 11,024.00
Column Description............ “Why* Code Description......... ©C Log Desc.........
M_2 -Nominal Ion Mass(es) WL-Below Retention Time Windew  A-Peak Added
«+RT., -Retention PTime (mm:ss) WH-Above Retention Time Window K-Peak Kept
Rat.1 -Ratioc of M/M+2 Ions SN-Below Signal to Neise Level D-Peak Deleted
OK -RO=Ratio Outside Limits <M-Below Method Detection Limit T-Time Changed

Rel .RT-Relative Retention Time NL-Channel Specific Noise Level M-Peak Area Changed
N-Name Changed
X-Ether Interfarence
*** End of Report **#

Flags.

Triangle Laboratories, Inc.®

2445 S. Alston Ave. » Durham, North Carolina 27713 Printed: 13:27 06/13/2002

Phone: (919) 544-5729 « Fax: (919) 544-5491
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APPENDIX O0.1.1

Final Steel Casing




. CH2Z2MHILL CASING PRESSURE TEST DATA
-
Elh Activity: FDEP Observed Flnal Injection Well 12-Inch Diameter Casing Pressure Test

ate; February 21, 2002

bservers: Randy DearvCH2M HILL, Jack Myers/FOEP (8:35-9:35)
Time Pressure Time Pressure Time Pressure

{psl) (psl) {psl}

8:35.00 113.50 9:23:00 110.50 10:11:00 108.25
8:36.00 113.50 9:24:00 110.50 10:12:00 108.25
8:37:00 113.50 9:25.00 110.50 10:13.00 108.25
8:38:00 113,50 9:26:00 110.50 10:14:00 108.25
8:39:00 113.50 9:27:00 110.00 10:15:00 108.00
8:40:00 113.00 9:28:00 110.00 10:16:00 108.00
8:41:00 113.00 9:29:.00 110.00 10:17:00 108.00
8:42:00 113.00 9:30:00 110.00 10:18:00 108.00
8:43.00 113.00 9:31:00 110,00 10:19:00 108.00
8:44.00 113.00 9:32:00 110.00 10:20:00 108.00
8:45.00 113.00 9:33:00 110,00 10:21:.00 108.00
8:46.00 113.00 9:34:00 110,00 10:22:00 108.00
8:47.00 113.00 9:35:00 110,00 10:23:00 108.00
8:48:00 112,75 9:36:00 110.00 10:24:00 108.00
8:49:00 112,75 9:37:.00 110.00 10:25:00 108.00
8:50.00 112,50 9:38:00 108.75 10:26:00 108.00
8:51:.00 11250 9:39:00 109.75 10:27:00 108.00
8:52:.00 11250 9:40:00 109.75 10:28:00 108.00
8:53.00 112.50 9:41:00 109.75 10:29:00 108.00
8:54:.00 112.50 9:42:00 109.50 10:30:00 107.90
8:55:00 112.00 9:43.00 109.50 10:31:00 107.90
8:56:00 112,00 9:44.00 109.50 10:32:00 107.90
8:57.00 112,00 9:45.00 109.50 10:33:00 107.90
8:58:00 112.00 9:46:00 109.25 10:34:00 107.90
8:59:00 112.00 9:47:00 109.25 10:35:00 107.90
9:00:00 112.00 9:48:00 109.25 End of Test
9:01:00 112.00 9:43:00 109.00
9.02:00 112.00 9:50:00 109.00
$:03:00 112,00 9:51:.00 109.00
9:04:00 112.00 9:52:00 109.00
9:05:.00 112.00 9.53:.00 109.00
9:06:00 11150 9:54:00 109.00
9:.07.00 111.50 9:55:00 108.75
9:08:00 111.50 9.56:00 108.75
9:09:00 111.50 9.57:00 108.75
9:10:00 111,50 9:58:00 108.75
9:11:00 111.00 9:59:00 108.75
9:12:00 111.00 10:00:00 108.75
9:13:00 111.00 10:01:00 108.756
9:14:00 111.00 10:02:00 108.50
9:15:00 111.00 10:03:.00 108.50
9:16:00 111.00 10:04:00 108.50
9:17.00 111.00 10:05:00 108.50
9:18:.00 111.00 10:06:00 108.50
9:19:00 111.00 10:07.00 108.50
9:20:00 11100 10:08:00 108.25
9:21:.00 111.00 10:09:00 108.25
9:22:00 111.00 10:10:00 108.25
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‘ CH2MHILL
-

CASING PRESSURE TEST DATA

He Activity: Final Injection Well FRP Tubing Pressure Test
Date: Aprit 8, 2002
bserver: Randy Dean/CH2M HILL
Time Pressure Time Pressure Time Pressure
{psi) (psl} (psi)

7:35:00 110.00 8:23:00 112.00 9:11:00 113.50
7:36:00 110.00 8:24:00 112.00 9:12:00 113.50
73700 110.00 8:25:00 112.00 9:13:00 113.50
7:38:00 110.00 8:26:00 112.00 9:14:00 113.50
7:39:00 110.00 8:27:.00 112.50 9:15:00 114.00
7:40:00 110.00 8:28:00 112.50 2:16:00 114.00
7:41:00 110.00 8:29:00 112.50 9:17.00 114.00
7:42:00 110.00 8:30:00 112.50 9:18:00 114.00
7:43:00 110.00 8:31.00 112.50 9:19:00 114.00
7:44:00 10.00 8:32:00 112.50 9:20:00 114,00
7:45.00 110.00 8:33:00 112,50 $:21:00 114.00
7:46:00 110.00 8:34:00 112.50 9:22:00 114.00
7:47:00 110.50 8:35:00 113.00 9:23.00 114.00
7:48:00 110.50 8:36:00 113.00 9:24:00 114.00
7:49:00 110.50 8:37.00 113.00 9:25:00 114.00
7:50:00 110.50 8:38:00 113.00 9:26:00 114.00
7:51:00 110.50 8:3%:00 113.00 9:27:00 114,50
7:52:00 110.50 8:40:00 113.00 9:28:00 114.50
7:63:00 110.50 8:41.00 113.00 9:25:00 114.50
7:54:00 110.50 8:42:00 113.00 9:30:00 114.50
7.55.00 111.00 8:43:00 113.00 9:31:00 114.50
7:56:00 11.00 8:44:00 113.00 9:32:00 114.50
7:57:00 111.00 8:45:00 113.00 9:33.00 114.50
7:58:00 111.00 8:46:00 113.00 9:34:00 114,50
7:59.00 111.00 8:47:.00 113.00 9:35:00 115.00
8:00:00 111.00 8:48:00 113.00 end of test

8:01:00 111.00 8:49:00 113.00

8:02:00 111.00 8:50:00 113.00

8:03:00 111.00 8:51:00 113.00

8:04:00 11.00 8:52:00 113.00

8:05:00 111.00 8:53:00 113.00

8:06:00 111.00 8:54:00 113.00

8.07:00 111.50 8:55:00 113.00

8:08:00 111.50 8:56:00 113.00

8:09:00 111.50 8:57:.00 113.00

8:10.00 11.50 8:58:00 113.00

8:11:00 111.50 8:59:00 113.50

8:12:.00 111.50 9:00:00 113.50

8:13:00 111.50 9:01:00 113.50

8:14:00 111.50 9:02:00 113.50

8:15:00 112.00 9:03:00 113.50

8:16:00 112.00 9:04:00 113.50

8:17:00 112.00 9:05:00 113.50

8:18:00 112.00 9:06:00 113.50

8:19:00 112.00 9:.07:.00 113.50

8:20.00 112.00 9:08:00 113.50

8:21:00 112.00 9:09:00 113.50

8:22:00 112.00 §:10:00 11350
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. CH2MHILL
-

CASING PRESSURE TEST DATA

ite Activity: Injection Well FInal Annular Zone Pressure Test

ata: February 28, 2002

hservers: Randy Dean/CH2M HILL

Time Pressure Time Pressure Time Pressure
(psD {pst) {psh)

13:14:00 107.00 14:02:00 108.00 14:50:00 111.00
13:15:00 107.00 14:03:00 108.00 14:51:00 111.00
13:16:00 107.00 14:04:00 108.00 14:52:00 11.00
13:17:.00 107.00 14:05:00 109.00 14:53.00 111.00
13:18:00 107.00 14:06:00 109.00 14:54:00 111.00
13:19:00 107.00 14:07:.00 109.00 14:55:00 111.00
13:20:00 107.00 14:08:00 109.00 14:56:00 111.00
13:21.00 107.00 14:09:00 109.00 14.57:.00 111.00
13:22:00 107.00 14:16:00 109.00 14:68:00 111.00
13:23:00 107.00 14:11:00 109.00 14:59:00 111.00
13:24:00 107.00 14:12:00 108.00 15:00:00 111,00
13:25:.00 107.00 14:13.00 109.00 15:01:00 111.00
13:26:00 107.00 14:14:00 109.00 15:02:00 111,00
13:27:00 107.00 14:15:00 109.00 15:03:00 111,00
13:28:00 107.00 14:16:00 109.00 15:04:00 111.00
13:29:00 107.00 141700 109.00 15:05:00 111.00
13:30:00 107.00 14:18:00 109.00 15:06:00 111.00
13:31:00 107.00 14:19:00 109.00 15:07:00 112.00
13:32:00 107.00 14:20:00 109.00 15:08:00 112.00
13:33:00 107.00 14:21:00 109.00 15:09:00 112.00
13:34:00 107.00 14:22:00 109.00 15:10:00 112.00
13:35:00 107.00 14:23:00 109.00 15:11:.00 112.00
13:36:00 107.00 14.24:00 109.00 15:12:00 112.00
13:37:00 107.00 14:25.00 109.00 15:13:00 112.00
13:38:00 107.00 14:26:00 110.00 15:14:00 112.00
13:39:00 107.00 14:27:.00 110.00 end of test
13:40:00 107.00 14:28,00 110.00
13:41:00 107.00 14:29:00 110.00
13:42:00 108,00 14:30:00 110.00
13:43:00 108.00 14:31:00 110.00
13:44:00 108.00 14:32:00 110.00
13:45:00 108.00 14:33:00 110.00
13:46:00 108.00 14:34:00 110.00
13:47:00 108.00 14:35:00 110.00
13:48:00 108.00 14,36:00 110.00
13:49.00 108.00 14:37.00 110.00
13:50:00 108.00 14:38:00 110.00
13:51.00 108.00 14:39:00 110,00
13:52:00 108.00 14:40:00 110.00
13:53:00 108.00 14:41:00 110.00
13:54:00 108.00 14:42:00 110.00
13:55:00 108.00 14:43:00 110.00
13:56:00 108.00 14:44:00 110.00
13:57.00 108.00 14:45:00 110.00
13:58:00 108.00 14:46:00 110.00
13.59:00 108.00 14:47.00 11.00
14:00:00 108.00 14:48:00 111,00
14:01:00 108.00 14:49:00 11.00




AFPPENDIX 0.2

DZMW-1 Casing Pressure Test Data




. CH2ZMHILL
Dt

CASING PRESSURE TEST DATA

ta Activity: Wwelt DZMW-1 Final 6-Inch FRP Tubling Pressure Test
ate: April 5, 2002
bservar: Mike Weatherby/CH2M HILL
Time Pressure Time Pressure Time Pressure
{psl) (psi) {psh)
14:12:00 70.00
14:17:00 70.00
14:22:00 70.00
14:40:00 70.10
14:52.00 70.40
15:00:00 70.50
15:13:00 70.50
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OPERATION AND MAINTENANCE MANUAL

introduction

This Operation and Maintenance (O&M) Manual was prepared for the City of Fort Myers
Reverse Osmosis Water Treatment Plant (ROWTP) injection well system. It is intended to
provide operational guidelines during the operational testing of the reverse osmosis (RO)
injection well. This document will be modified as needed to incorporate any changes
pending the operational testing results.

Construction of the wells was completed in accordance with Chapter 62-528 of the Florida
Administrative Code (FAC), and Florida Department of Environmental Protection (FDEP)
well construction permit No. 165628-001-UC. The construction of the City of Fort Myers
ROWTP injection well (RO IW-1) and facilities began in September 2001 and was completed
in May 2002. The surface facilities were deemed substantiaily completed on June 29, 2002,
and the FDEP operational testing permit was issued on July 5, 2002. A copy of the
operational testing permit and conditions is provided in Attachment A. The facility start up
occurred on July 11, 2002.

The ROWTP is located in eastern Fort Myers at the intersection of Canal and Jacksonville
Streets. (Figure 1). The injection well facility consists of one injection well with one surge
tank, an annular fluid tank, compressor and controls, located inside the southwest corner of
the ROWTP, and a dual-zone monitoring well (shallow zone and deep zone monitoring
intervals} and five surficial water table monitoring wells. The injection well is designated as
a Class I industrial injection well and is designed to accept RO concentrate. The dual-zone
monitor well is located approximately 71 feet southwest of the injection well.

Injection occurs into a deep, permeable, saltwater-bearing zone, which lies within the
Oldsmar Formation. The open borehole extends from approximately 2,305 feet to 3,040 feet
below land surface (bls) at the IW-1 site. The primary injection zones occur at approximately
2,250 feet to 2,520 feet bls, and 2,700 feet to 3,040 feet bls. Less permeable to impermeable
units overlie the open borehole interval, restricting upward migration of injection fluids.

The dual zone monitoring well is designed to monitor for upward movement of injected
fluids above the confining layers overlying the injection zone. The lower monitoring interval
extends from 1,700 feet to 1,750 feet bls, while the shallow monitoring interval extends from
1,250 feet to 1,350 feet bls. The five shallow water table monitoring wells are located
surrounding the injection and shallow zone monitoring well pads. These shallow wells were
used to monitor the surficial water quality effects of any saltwater spills during the
construction of the injection well. Figure 2 presents the injection facilities layout of the IW-1
facilities.

TPA21930043
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Injection System Description

The injected fluid (RO reject concentrate) is piped directly from the concentrate side of the
membranes is transported via a new 16-inch-diameter PVC pipeline to the injection well. A
bypass pipeline was installed from the ROWTP 12-inch diameter brine discharge pipeline
terminating at Billy’s Creek approximately 3 miles north of the ROWTP. The bypass piping
was used after converting from the softening plant to the RO facility and prior to the start
up of the injection well. Although this pipeline does exist, its use is regulated by FDEP and
consent from FDEP must be given prior to use of this line. Figure 3 presents a well
completion diagram for IW-1 injection well and associated monitoring wells.

Injection Well RO IW-1

The injection well was constructed with three concentric casings. The outermost casing is a
36-inch-diameter steel casing installed to a depth of 450 feet below pad level (bpl). The
intermediate casing is a 28-inch-diameter steel casing set to a depth of 1,650 feet bpl. The
final casing string consists of an 18-inch steel casing set to a depth of 2,305 feet bpl. The
minimum wall thickness of the surface and intermediate steel casings is 0.375 inch. The final
18-inch-diameter steel casing wall thickness is 0.500 inches. All casings are cemented from
the base of the casing to land surface. The 12-inch diameter fiberglass reinforced plastic
(FRP) injection tubing, was installed inside the 18-inch casing and set to a depth of 2,298 feet
bls. An open borehole exists below the final steel casing, extending from 2,305 feet to

3,040 feet bls. A detailed description of the construction and testing of the injection well and
monitoring wells is presented in the comprehensive final engineering construction report. A
well completion diagram for IW-1 injection well is provided in Figure 3.

The maximum permitted injection rate for this well is 2,820 gallons per minute. Manually
operated valves on the wellhead are designed to control flow to and from the well, control
the potentiometric head caused by the injection fluid, and to allow for well access during
periods of well maintenance. The weilhead also accommodates the necessary flow and
pressure measuring devices in addition to an air/vacuum release valve. A more detailed
discussion of the instrumentation and control equipment is presented in later sections of this
O&M manual.

NOTE: The maximum allowable injection rate per FDEP permit is 2,820 gallons per minute
(gpm) which maintains injection velocities less than 10 feet per second (ft/s) in the 12-inch
diameter FRP casing. The well shall not be operated at a higher injection rate without
satisfying required permitting procedures.

The injection well wellhead is constructed of stainless steel piping with epoxy-coated steel
or stainless steel valves. Two 12-inch-diameter butterfly valves located on the wellhead and
one 12-inch-diameter epoxy coated gate valve located at the top of the well control the flow
into the injection well. The wellhead record drawing for the injection well is presented in
Attachment B-1. This wellhead design allows for the monitoring of wellhead injection
pressures and RO brine water quality.

TPAN21980043
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Dual-Zone Monitoring Well (SZMW-1 and DZMW-1)

The dual zone monitoring well monitors two distinct intervals, the shallow monitoring zone
and the deep monitoring zone (see Figure 3). The dual zone monitoring well was
constructed with three concentric casings. The outermost casing is a 24-inch diameter steel
casing installed to a depth of 450 feet bls. The minimum wall thickness of the surface steel
casing is 0.375-inch. The intermediate casing is a 16-inch diameter steel casing set to a depth
of 1,250 feet bls. The intermediate 16-inch diameter steel casing wall thickness is 0.500-inch.
The casings were all pressure cemented in the initial cement stage and cemented from the
base of the casing to land surface. The final casing consists of a 6-inch diameter FRP casing,
and was installed through the 16-inch diameter casing and set to a depth of 1,700 feet bls.
An 11-inch diameter open borehole exists below the final FRP casing, extending from

1,700 feet to 1,750 feet bls. The FRP was pressure cemented in the initial cement stage then
cement was tremmied to a depth of 1,350 feet bls. The shallow zone monitoring well consists
of the open interval from the top of the cement at 1,350 feet to the base of the 16-inch
diameter steel casing at 1,250 feet bls. A detailed description of the construction and testing
of the dual zone monitoring well will be presented in the comprehensive final engineering
construction report. A well completion diagram for the dual zone monitoring well (SZMW-1
and DZMW-1) is provided in Figure 3.

The dual-zone wellhead is constructed of stainless steel and accommodates the necessary
flow and pressure measuring devices, in addition to an air/vacuum release valve. A more
detailed discussion of the instrumentation and control equipment is presented in later
sections of this O&M manual. This wellhead is designed for monitoring wellhead pressures,
water levels and water quality from SZMW-1 and DZMW-1. The wellhead record drawing
for the dual-zone well is presented in Attachment B-2.

Surficial Aquifer Monitoring Wells

Five surficial aquifer-monitoring wells were installed at the site (see Figure 2) to monitor the
surficial (water table) aquifer during construction of the injection well. The wells are
shallow, 4-inch-diameter screened PVC wells installed to a depth of approximately 27 feet
bls. Figure 4 presents a typical well configuration of the surficial aquifer wells installed at
the site. Although these wells are not included in the operational monitoring program, they
will remain intact for future use until they are approved for abandonment by FDEP. During
periods of injection well remediation or testing, the wells can be used to monitor for
potential impacts to the surficial aquifer during these activities.

- Wellhead Facilities Description

The wellhead facilities include the individual wellheads, a surge tank, the pressurized
annular tank and air compressor system with control panel, the monitoring well main
instrumentation control panel, monitor well flow meter readouts panels and the injection
well flow meter readout panel. Wellhead facilities instrumentation has been provided to
record data such as:

¢ The injection well flow rate and wellhead pressure

* The monitoring well water levels/pressure and sample pump flow rates

TPA/021530043
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* The annular fluid pressure and level of inhibitor fluid in the onsite pressurized storage
tank

¢ Surge tank pressure (manually monitored by plant staff)

All of the electronic wellhead instrumentation sends data signals to the ROWTP main
control panel program logic control (PLC) where they are monitored and recorded by WTP
staff. Associated alarms, consisting of high and low wellhead pressure, high and low
annular tank pressure and levels, are also monitored by the ROWTP operator. An O&M
manual by CC Controls, Inc. for all of the wellhead and control panel instrumentation was
supplied to Fort Myers ROWTP.

The power to all of the onsite monitoring well flow meters, pressure transducers,
transmitters, and the entire control panel is controlled by the main power switch located on
the dual-zone monitoring well main control panel on the east side of the dual-zone well
concrete pad. A breaker in the electrical room controls power to the entire wellhead
facilities.

RO Brine Pipeline and Injection Wellhead

The injection well brine pipeline consists of approximately 350 feet of 16-inch diameter PVC
piping, which is connected to the RO reject water pipeline leaving the ROWTP. The 16-inch
diameter PVC pipe transitions into a 12-inch diameter PVC pipe near the well pad. After
transitioning from the 12-inch-diameter PVC to 12-inch-diameter stainless steel, the RO
brine pipeline exits the ground. The 12-inch-diameter stainless steel pipe is equipped with a
12-inch-diameter butterfly valve, a 10-inch-diameter magnetic flow meter, and a swing
check valve, followed by another butterfly valve. All aboveground piping of all the
wellheads are stainless steel. The record drawing for the pipeline connection is presented in
Attachment B-3. As previously mentioned, Attachment B-1 includes the record drawing of
the final wellhead configuration. The major injection well wellhead appurtenances consists
of the following:

Magnetic Flow Meter (Magmeter)

The 10-inch magnetic flow meter measures the flow rate and totalizes the accumulated flow.
This information is sent to a visual display at the well pad, to a flowmeter display on the
annular tank control panel in the pump building, and sent to the ROWTP control room PLC
visual display.

At the injection wellhead, the ABB flowmeter has several display options. To navigate
through the display options, press the lower left button of the four buttons on the front. The
display options are (the option number indicates the number of times the display button
must be pushed to reach that option):

0 — Flow displayed in gpm (current display)

1 - Percent flow of meter range (0 to 3000 gpm)

2 - Right direction flow and totalizer (opposite direction of current injection flow)
3 - Left direction flow and totalizer (correct direction of current injection flow)

4 - Totalizer of both flow directions added together

TPA/021990043
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5 — Alarms for high or low flow (no alarms set)
6 - Flow velocity in feet/second

Globe Check Valve

This 12-inch-diameter stainless steel globe check valve is located after the flowmeter. This
valve prevents any reverse movement of the RO brine through the wellhead piping away
from the injection well when injection is stopped. This well can be under pressure during
static conditions, therefore, this valve prevents reverse flow that could be caused from static
pressure.

Pressure Transducer and Gauge

A pressure transducer, indicator and transmitter to measure injection pressure is located on
the horizontal pipe of the injection well wellhead just before the “T” which directs the flow
down the well. The measurements are transmitted via a 4-20 mA signal to the ROWTP
control room screen display. Also, a glycerin filled pressure gauge is also attached to the
casing to provide a visual mechanical wellhead pressure reading and to provide backup to
the electronic pressure transducer.

Air/'Vacuum Release Valve

A 4-inch diameter air/vacuum release valve is located at the top of the injection wellhead to
prevent air and excessive vacuum from building in the well.

Injection Well Gate Valve

The 12-inch diameter epoxy coated gate valve on the wellhead allows the wellhead to be
sealed against natural artesian pressures.

Surge Tank

A surge tank is connected to the injection well wellhead to reduce the effects of any high or
low pressure surges on the injection wellhead or brine pipeline. Surges can occur when the
well is brought into service or when taken out of service. A pressure gauge is located on the
tank and on the 2-inch diameter stainless steel pipe connection to the injection wellhead.

Pressurized Annular Tank System

The pressurized annular tank system is located in the onsite facilities pump house and
loading dock. It consists of a 426-gallon pressurized storage tank, 2-inch diameter buried
carbon steel pipeline leading from the tank to the injection well, and an air compressor and
associated automatic controls to maintain the storage tank within a predetermined pressure
range. A compressed-air system O&M manual was previously supplied as a submittal. The
pressurized annular tank system facilities record drawing is presented in Attachment B-4.

Dual-Zone Monitoring Well (SZMW-1 and DZMW-1)

The dual zone monitoring well consists of two monitoring intervals, SZMW-1 and
DZMW-1. These zones have identical wellhead components and function, however, are
different with respect to monitoring depths, construction details, purging well volumes,
hydraulic response, and pressure transducer instrument setup.

TPAN21990043
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Deep Zone Monitoring Well (DZMW-1 or inner zone)

This zone monitors the interval between 1,700 feet bls to 1,750 feet bls. The well construction
is a 6-inch-diameter FRP casing transitioning to a 6-inch-diameter stainless riser pipe above
the first flange on the welthead.

Pressure Transducer and Gauge

The pressure transducer is installed in DZMW-1 to a depth of 145 feet below flange level
(bfl} on top of the 6-inch diameter casing. The operating range of this transducer is 0 psi to
100 psi (or O feet to 231 feet of water). The transducer pressure data is sent to the dual zone
monitoring well control panel where they are converted from psi to, and displayed as, feet
of water column above the transducer. The pressure data is also sent to the ROWTP PLC
screen display, which also converts the pressure data into feet of water above the
transducer. If there is a complete power failure, and the well is under artesian pressure, the
wellhead pressure can be manually recorded from the glycerin filled pressure gauge
attached to the 6-inch stainless steel casing wall to provide a visual mechanical wellhead
pressure reading and to provide backup to the electronic pressure transducer. Under static
or RO IW-1 injection conditions, the wellhead of the deep zone of the dual-zone well has not
been under artesian pressure.

Sampling Pump

The deep zone of the dual zone monitoring well is provided with an electric submersible
pump, flow meter, discharge piping, and a sampling port to facilitate purging of the
monitoring interval and obtaining a representative water sample from this monitoring zone.

The deep zone monitoring well, is equipped with a Grundfos Model 25515-9 (1.5 HP) 4-inch
stainless steel submersible well pump set to a depth of 145 feet bpl. The pump has a
1.25-inch outlet and is designed to provide up to 20 gpm with 210 feet of head. A field
mounted main power switch is located on the monitoring well control panel, which controls
local power to the dual-zone wellhead facilities. This switch allows the power to be turned
off at the individual wellhead instead of cutting power to the entire injection well system. A
manually operated ON/QOFF switch with operational status lights is located on the control
panel in the facilities building which operates the DZMW-1 submersible pump.

Stainless Steel Ball Valves

Several stainless steel 2-inch diameter ball valves exist on the discharge piping of the
wellhead. The ball valve on the pump discharge piping can be used to control any artesian
pressure found in the discharge piping when the pump is off. The ball valve on the down
stream side of the flow meter can be used to control flow rate of the pump.

Check Valve Assembly

The check valve assembly consists of two isolation ball valves and the check valve between
them. This assembly maintains the flow of the discharge in the wellhead in one direction
and minimizes any flow backwards from the injection well to the monitoring well.

Magnetic Flowmeter

A 2-inch diameter electromagnetic flowmeter is installed on the discharge line of the
DZMW-1 monitoring well. The electronic signal from the flowmeter is sent to the
corresponding flowmeter display on the onsite facilities control panel. The display also has
a digital readout for the totalizer. The flowmeter electronic signals are transmitted from the

TPA/021890043
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facilities building to the ROWTP PLC screen display, which reports the totalizer data in
1,000-gallon increments.

The DZMW-1 ABB flowmeter has several display options. To navigate through the display
options, press the lower left button of the four buttons on the front. The display options are
(the option number indicates the number of times the display button must be pushed to
reach that option):

0 - Flow displayed in gpm (current display)

1 — Percent flow of meter range (0 to 25 gpm)

2 — Right direction flow and totalizer (opposite direction of current injection flow)
3 - Left direction flow and totalizer (correct direction of current injection flow)

4 — Totalizer of both flow directions added together

5 — Alarms for high or low flow (no alarms set)

6 — Flow velocity in feet/second

NOTE: The discharge flow is also displayed at the main control panel. This display has a
range of 0 to 25 gpm. If the flow reaches a level of 110% of the maximum range of this
display (i.e. up to 27.5 gpm) the display will freeze and will not correctly display the flow
rate. The ABB flowmeter will correctly display flows to a level of 150% of the maximum
range of this display (i.e. up to 37.5 gpm). For any discharge rates above 27.5 gpm, the ABB
flowmeter display should be monitored instead of the flow display at the control pane.

When the injection well is operating, and after the monitoring wells have been run for
several minutes, the discharge rates of the monitoring well pumps should be much lower
and this display discrepancy should not be an issue.

Air/Vacuum Release Valve
An air/vacuum release valve is located at the top of the DZMW-1 wellhead to prevent air
and excessive vacuum from building in the well. The ball valve to the air-vacuum valve

shall remain open.

The other ball valves on the welthead allow the wellhead to be sealed against natural
artesian pressures. Using these valves will isolate portions of the wellhead as needed for
repair or service.

Shallow Zone Monitoring Well (SZMW-1 or annular zone)

This zone monitors the interval between 1,250 feet bls to 1,350 feet bls. The well SZMW-1
construction consists as the annular zone between the 16-inch-diameter carbon steel casing,
cemented to a depth of 1,250 feet bls, and the 6-inch FRP casing, cemented to a depth of
1,350 feet bls. Within this annular space, a 4-inch-diameter PVC sample tube, which
transitions into a 2-inch-diameter PVC sample tube at 250 feet bls, extends down to the base
of the 16-inch-diameter carbon steel casing at 1,250 feet bls. This 4-inch-diameter sample
tube transitions to a 4-inch-diameter stainless riser pipe above the first flange on the
wellhead.

Pressure Transducer and Gauge

The pressure transducer is installed in SZMW-1 to a depth of 195 feet below flange level
{bfl) on top of the 16-inch diameter casing. The operating range of this transducer is 0 psi to
100 psi (or 0 feet to 231 feet of water). The transducer pressure data is sent to the dual zone
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monitoring well control panel where they are converted from psi to, and displayed as, feet
of water column above the transducer. The pressure data is also sent to the ROWTP PLC
screen display, which also converts the pressure data into feet of water above the
transducer. If there is a complete power failure, the wellhead pressures can be manually
recorded from the glycerin filled pressure gauge attached to the 16-inch diameter casing
flange of the annular zone to provide a visual mechanical wellhead pressure reading and to
provide backup to the electronic pressure transducer. Under static or RO IW-1 injection
conditions, the wellhead of the shallow zone of the dual-zone well should be under artesian
pressure.

Sampling Pump

The shallow zone of the dual zone monitoring well is provided with an electric submersible
pump, flow meter, discharge piping, and a sampling port to facilitate purging of the
monitoring interval and obtaining a representative water sample from this monitoring zone.

The shallow zone monitoring well, is equipped with a Grundfos Model 25515-9 (1.5 HP)
4-inch stainless steel submersible well pump set to a depth of 200 feet bpl. The pump has a
1.25-inch outlet and is designed to provide up to 20 gpm with 210 feet of head. A field
mounted main power switch is located on the monitoring well control panel, which controls
local power to the dual-zone wellhead facilities. This switch allows the power to be turned
off at the individual wellhead instead of cutting power to the entire injection well system. A
manually operated ON/OFF switch with operational status lights is located on the control
panel in the facilities building which operates the SZMW-1 submersible pump.

Stainless Steel Ball Valves

Several stainless steel 2-inch diameter ball valves exist on the discharge piping of the
wellhead. The ball valve on the pump discharge piping can be used to control any artesian
pressure found in the discharge piping when the pump is off. The ball valve on the down
stream side of the flow meter can be used to control flow rate of the pump.

Check Valve Assembly

The check valve assembly consists of two isolation ball valves and the check valve between
them. This assembly maintains the flow of the discharge in the wellhead in one direction
and minimizes any flow backwards from the injection well to the monitoring well.

Magnetic Flowmeter

A 2-inch electromagnetic flowmeter is installed on the discharge line of the SZMW-1
monitoring well. The electronic signal from the flowmeter is sent to the corresponding
flowmeter display on the onsite facilities control panel. The display also has a digital
readout for the totalizer. The flowmeter electronic signals are transmitted from the facilities
building to the ROWTP PLC screen display, which reports the totalizer data in 1,000-gallon
increments.

The SZMW-1 ABB flowmeter has several display options. To navigate through the display
options, press the lower left button of the four buttons on the front. The display options are
(the option number indicates the number of times the display button must be pushed to
reach that option):

0 - Flow displayed in gpm (current display)
1 - Percent flow of meter range (0 to 25 gpm)
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2 ~ Right direction flow and totalizer (opposite direction of current injection flow)
3 - Left direction flow and totalizer (correct direction of current injection flow)

4 — Totalizer of both flow directions added together

5 — Alarms for high or low flow (no alarms set)

6 — Flow velocity in feet/second

NOTE: The discharge flow is also displayed at the main control panel. This display has a
range of 0 to 25 gpm. If the flow reaches a level of 110% of the maximum range of this
display (i.e. up to 27.5 gpm) the display will freeze and will not correctly display the flow
rate. The ABB flowmeter will correctly display flows to a level of 150% of the maximum
range of this display (i.e., up to 37.5 gpm). For any discharge rates above 27.5 gpm, the ABB
flowmeter display should be monitored instead of the flow display at the control pane.

When the injection well is operating, the discharge rates of the monitoring well pumps will
be much lower and this display discrepancy should not be an issue.

WARNING: The discharge flow on this zone needs to be monitored to reduce the risk of
lowering the water level to the pump intake. The flows should be reduced using the ball
valve on the pump discharge line.

Air/Vacuum Release Valve

An air/vacuum release valve is located at the top of the SZMW-1 wellhead to prevent air
and excessive vacuum from building in the well. The ball valve to the air-vacuum valve
shall be open before operating the injection well.

The other ball valves on the wellhead allow the wellhead to be sealed against natural
artesian pressures. Using these valves will isolate portions of the wellhead so it can be taken
apart and be worked on.

Electrical Panels
The following panels are provided (panel locations are presented in Attachment B-5):

* Monitoring well control panel (at eastern edge of the dual zone monitoring well pad) -
contains ON/OFF operational switches for the monitor well pumps, flow readouts for
both zones, and water level readouts for both zones. The record drawing for the onsite
dual zone monitoring well control panel is presented in Attachment B-6.

¢ Monitoring well magmeter flow display panels for each well.

* Injection well and annular tank control panel (in pump station building) — contains
operational switches for the annular tank solenoid which regulates the tank operational
pressure range, annular tank level display, annular tank pressure and level alarms,
injection well flow and wellhead pressure alarms. The record drawing for the onsite
annular tank control panel is presented in Attachment B-7.

¢ Annular tank control panel (in facilities building) - controller for air addition solenoid
valve, tank site glass level and air compressor.
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Injection Well System Operations

Component Manufacturers and Suppliers

Before operating any equipment associated with the DIW, the operator should consult the
Deep Well System Equipment Manual and read the provided equipment manufacturer's
information. Table C-1 in Attachment C provides names, phone numbers, and addresses of
equipment suppliers used in this project.

Injection Facility Operational Limits

The injection rate established for the Fort Myers ROWTP injection well is dependent upon
several criteria, which include well integrity, formation integrity, and the ability of the
injection zone to readily accept the injected fluids. The integrity of the well is regulated
under the current Chapter 62-528, FAC, which limits injection velocities to 10 ft/s. The

10 ft/s velocity within the final 12-inch inside diameter FRP casing is considered by the
FDEP to be the maximum safe injection rate. The safe injection rate also applies to the
preservation of the formation by limiting scouring velocities in the injection zone. This
velocity equates to a safe injection rate of approximately 3,525 gpm (5.1 million gallons per
day [mgd]) for the Fort Myers ROWTP injection well. The construction permit limited the
injection rate to 2,917 gpm (4.2 mgd). The injection well was tested at a maximum rate of
2,820 gpm for the majority of the test duration, which is approximately 8 ft/s. The capability
of the formation to readily accept the injection rate has been demonstrated by the successful
results of the short-term injection testing at the rate of approximately 2,820 gpm (1.03 mgd).

The injection pressure observed during the short-term injection test was approximately

37 pounds per square inch (psi) at the wellhead, which poses no threat to the integrity of the
well or formation at depth. Since the RO IW-1 wellhead was under approximately 10 psi of
artesian pressure at the start of the short-term injection test, the increase in wellhead
pressure at the 2,820 gpm injection rate was approximately 27 psi. Most of the 27 psi
wellhead pressure is the result of dynamic frictional losses in the tubing and from the
background static pressure of the well.

The final steel casing was successfully pressure tested at 113.5 psi as part of the mechanical
integrity testing (MIT) of the well. Because current regulations require the pressure testing
of the final casing at 1.5 times the operating pressure, the maximum operational welthead is
limited to 75 psi. To be conservative, a maximum pressure of 60 psi is recommended.

NOTE: The above injection rates and injection pressures are based on the short-term testing
petformed on the injection well during construction. These injection rates and pressures
have been approved by FDEP for operational testing. Operators should familiarize
themselves with the FDEP-approved and permitted operational testing rates and pressures.

Wellhead pressure and flow, and annular fluid tank pressure and levels are monitored and
associated alarms (wellhead pressure high and low, annular tank pressure and level high
and low) are sent to the ROWTP operator control center display screen for attention. The
alarms associated with the injection well and the limits of each are:

Injection well:
¢ High wellhead pressure (initially set to 60 psi)
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¢ Low wellhead pressure (initially set to 0.1 psi)

Annular tank:

High tank pressure (initially set to 75 psi)
Low tank pressure (initially set to 40 psi)

High fluid level (initially set to 40 inches)
Low fluid level (initially set to 10 inches)

Dual zone monitoring well:
o DZMW-1 Low water level {(set to 20 feet of water above transducer)
¢ SZMW-1 Low water level (set to 50 feet of water above transducer)

Injection System Start-up and Shut-down

The wellhead and pipeline connection record drawings, in Attachment B-1 and B-3,
respectively, show the locations of the valves on the wellheads and on the transmission line,
which are discussed below.

To put the well into service, the operator first needs to confirm the valve positions on both
the wellhead and injection piping and on the Air Gap piping. It is imperative that the air
release/vacuum valve on the injection wellhead be in the open position. This valve should
remain in the open position unless needed closed for repairs or maintenance.

Normal Injection Well Operation

When demand is low and the storage tanks are above a full level, the RO system is operated
at lower capacity to meet demands. When demand is high and the tank levels decline below
a low level, the RO system capacity is automatically increased to produce finished water
until the full level of the storage tanks are reached. Because of this operation sequence, the
injection well wellhead valves must remain open when the ROWTP is operational. If the
ROWTP is shutdown for maintenance or emergency reasons, the procedures for shutting
down or starting up the injection well after the ROWTP shutdown shall be as follows:

Injection Well Shut-Down

Procedures for shutting down the injection well for a period of time when it is not used
should follow the following procedures:

1. At this time the ROWTP shall be shut down.
2. The gate valve on the wellhead shall remain opened.

3. The butterfly valve on the downstream side of the globe check valve of the injection
wellhead shall be closed.

4. The butterfly valve on the upstream side of the globe check valve of the injection
wellhead shall then be closed.

5. The pressure/vacuum release valve will prevent any static artesian pressure from the
injection well to unnecessary backflow pressure on the globe check valve and the
pressure/vacuum release valve.
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With this shutdown procedure, the static wellhead pressure continues to be monitored, and
the injection well is available to discharge any water if the monitor wells are to be sampled
during this shutdown period.

Injection Well Start-up
The pressure/vacuum release ball valve on the injection wellhead must be open.

Confirm that the monitoring well pipeline ball valve, are closed.
The butterfly valves must be open.
The wellhead gate valve must be open.

At this time the ROWTP shall be placed into operation mode.

S A e WN e

Monitor injection well activity for:

a. trapped air in the pipeline or wellhead

b. injection flow rate (at well pad, control panel, and in control room)

¢. wellhead pressure (at well pad, control panel, and in control room)

d. annular tank fluid level movement or fluctuations (at tank and in control room)

7. Confirm proper operation of monitoring equipment such as the flow meter and the
water level and pressure recorders.

Emergency Contingency Plan

FDEP requires that, before any injection (testing or operational), an emergency discharge
program must be in place in the event that the injection well fails or is taken out of service.

In the event of well failure or well maintenance requiring shutting down the injection well,
the City will shut down the WTP and use stored water in the three 5-million-gallon
aboveground storage tanks located onsite.

Operational Monitbring and Reporting

The construction permit stipulations require a period of operational testing before issuance
of an operating permit. As of July 11, 2002, the Fort Myers ROWTP test injection well is
currently being used under an operational testing permit. Consequently the operational
monitoring program discussed below is outlined for the operational testing period only and
may be modified by FDEP at any time during the operational testing period or as part of the
issuance of the operating permit.

Results of all injection well and monitoring well data shall be submitted to FDEP by the last
day of the month following the month of record. Copies of the results will be sent to the
FDEP Southwest District (Fort Myers) office of the Underground Injection Control Program,
at FDEP in Tallahassee and to CH2M HILL Tampa office. A 1-year data collection and
sampling schedule for all of the wells is provided in Attachment D-1, showing July 11, 2002,
as Day 1. A 1-year blank data collection and sampling schedule for all of the wells is
provided in Attachment D-2 which allows the operator to monitor all data collection and
sampling progress.

TPA/021990043
FINAL FMY OPERATION AND MAINTENANCE MANUAL.DOC 16



The required operational reporting data, calculated for reportable data minimums,
maximums, and averages over a 24-hour period, are displayed at the RO IW-1 facilities
ROWTP PLC screen display. The data can also be printed out as a daily report from the
computer system. The monthly operating reports (MORs) will be created from the data
collected at the ROWTP operator display screen and from the printed summary reports.
Monthly reporting forms were developed based on the data collection required. An example
monthly reporting form is provided in Attachment D-3.

The reportable data to be provided in the MOR from the injection well shall include
wellhead pressure, flow meter and totalizer, brine water quality, annular tank level and
pressure. The data reportable in the MOR from DZMW-1 and SZMW-1 include wellhead
pressure or water level, and the sampling discharge flowmeter totalizer added into the RO
IW-1 totalizer.

Operational Testing Conditions
Operational testing started on July 11, 2002. The brine flow rate at start up was 1,700 gpm.

Flow to the injection well and wellhead pressure must be monitored continuously to ensure
that wellhead pressure does not exceed 60 psi at a maximum flow of 4.06 mgd (2,820 gpm).

All pressure gauges, flow meters, recorders, and related equipment associated with the
injection and monitoring well systems shall be maintained and kept in good operating
condition and shall be calibrated on a semi-annual basis. Laboratory equipment, methods,
and quality control will follow EPA guidelines as expressed in the Standard Methods for the
Examination of Water and Wastewater. The pressure gauges and flowmeters shall be
calibrated using standard engineering methods.

Injection Well Facilities Monitoring Program

The final injection well specifications are listed in Table 1. The injection well will be
monitored in accordance with the parameters and frequencies listed in Table 2. A summary
of the monthly monitoring data to be submitted to FDEP shall include the parameters and
frequencies listed in Table 2.

TABLE 1
Injection Weli RO IW-1 Construction Details
The City of Fort Myers — RO IW Q&M Manual

Casing Casing
Diameter and Material Total Depth Open Borehole
Well No. {Inches) (Feet) (Feet)
RO W-1 36-inch steal 450 feet
28-inch steel 1,650 feet
18-inch steel 2,305 feet 2,305 feet to 3,040 feet
12-inch ID FRP 2,298 feet

ID — inside diameter
FRP — fiberglass reinforced plastic
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TABLE 2

injection Well RO IW-1 FDEP Required Monitering Data
The City of Fort Myers ~ RO IW O&M Manual

Operation Parameter

Parameter

Recording
Frequency

Reporting
Frequency

Injection Pressure (psi)

Maximum Injection Pressure
Minimum injection Pressure
Average Injection Pressure

Continuous
Conlinuous
Continuous

Daily/Monthly
Daily/Monthiy
Daily/Monthly

Flow Rate (gpm)

Maximum Flow Rate
Minimum Flow Rate
Average Flow Rate

Continuous
Continuous
Continuous

Daily/Monthly
Daily/Monthly
Daily/Monthly

Annular Pressure (psi)

Maximum Annular Pressure
Minimum Annular Pressure
Average Annular Pressure

Continuous
Continuous
Continuous

Daily/Monthly
Daily/Monthly
Daliy/Monthiy

Annular Changes

Fluid added/removed {gallons)
Pressure added/removed (psi)

Continuous
Continuous

Daily/Monthly
Daily/Monthly

ROWTP Brine Volume (gallons)

Total Volume Injected

Continuous

Daily/Monthly

ROWTP Brine Water Quality* TKN {mg/L) Monthly
pH (standard units} Monthly
Specific Conductivity (umhos/cm) Monthly
Chloride {mg/L) Monthly
Sulfate {(mg/L) Monthly
Temperature (Centigrade) Monthly
Total Dissolved Solids (mg/l.) Monthly
ROWTP Brine Water Quality* Sodium {mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L} Monthly
Magnesium (mg/L) Monthly
Iron {mg/L) Monthly
Carbonate (mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha (pci/l.) Monthly
Radium 226/228 (pcifl) Monthly

* Water quality may be reduced to monthly analysis after 6 months with FDEP approval.

The final monitoring well specifications are listed in Table 3. The monitoring wells will be
monitored in accordance with the parameters and frequencies listed in Table 4. A summary
of the monthly monitoring data to be submitted to FDEP shall include the parameters and
frequencies listed in Table 4. Water Quality data may be reduced to monthly analysis after a
minimum of 6 months of data [Rule 62-528.450(3)(a)(9), FAC] with FDEP approval.
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TABLE 3

Monitoring Well Construction Details

The City of Fort Myers — RO IW O&M Manual

Casing Casing
Diameter and Material Total Depth Open Borghole
Monitoring Wells (Inches) {Feet) (Feet)
SZMW-12 16-inch Steel 1,250 feet 1,250 feet to 1,350 feet
DZMW-1? 6-inch ID FRP 1,700 feet 1,700 feet to 1,750 feet
' Depth below land surface
Duat-zone monitoring well

ID = inside diameter

FRP = fiberglass reinforced plastic

TABLE 4

Monitoring Weli FDEP Required Monitoring Data

The City of Fort Myers — RO IW O&M Manual

Recording Reporting
Operation Parameter Parameter Frequency Frequency

Water Level / Pressure Maximum Water Level / Pressure Continuously Daily/Weekly

(not required for IAMW-1) Minimum Water Level / Pressure Continuously Daily/Weekly
Average Water Level / Pressure Continuously Daily/Weekly

Water Quality* TKN (mg/L) Weekly
Specific Conductivity (pmhos/cm) Weekly
Total Dissolved Solids (mg/L) Weekly
pH {standard units) Weekly
Chtoride {mg/L) Weekly
Sulfate (mg/L) Weekly
Temperature (Centigrade) Woeekly
Sodium {mg/L} Monthly
Calcium (mg/L) Monthly
Potassium (my/L) Monthly
Magnesium (mg/L.) Monthly
Iron {mg/L) Monthly
Carbonate {mg/L) Monthly
Bicarbonate (mg/L) Monthly
Gross Alpha (pci/L) DZMW-1 only Monthly
Radium 226/228 (pci/L) DZMW-1 only Monthly

* Water quality may be reduced to monthly analysis after 6 months with FDEP approval.

Operational testing of this injection well will cease upon expiration of this permit unless the
FDEP has issued an intent to issue an operations permit, or a timely renewal application
(Rule 62-4.090, FAC) for this construction permit has been submitted to the FDEP. Under no
circumstances, however, shall the duration of operational testing period exceed 2 years, as
specified in Rule 62-528.450(3), FAC. A request for an operations permit must be sent to
FDEP no later than 6 months prior to the end of the testing period.
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Water Quality Sampling Procedure

RO Brine Sampling

The injection well and the monitoring well are to be sampled for the water quality
parameters as indicated in the previous tables. The sampling protocol for the injection well
is relatively straightforward. With the valve on the discharge pipeline from the monitoring
wells closed, the sampling of the RO reject stream is completed through the stainless steel
sampling port (with ball valve} located on the wellhead.

NOTE: Samples should ONLY be collected at the RO IW-1 wellhead while injecting water
down the well and without the monitoring wells being purged.

Monitoring Well Sampling

Sampling of the monitoring wells requires more diligence because of the need for well
evacuations before sampling to ensure that a representative sample is obtained and to
protect against cross-contamination between each monitoring well and between the
monitoring wells and the injection well.

NOTE: The operations staff needs to familiarize themselves with the proper operation of
the sample pumps and valves before the collection of water samples.

Deep Zone Monitoring Well (DZMW-1) Sampling Procedures

The deep zone monitor well is equipped with a dedicated submersible pump for evacuating
and sampling purposes. Before collecting a water sample, a minimum of two casing
volumes needs to be removed from the well. Allowing for the borehole volume and volume
within the FRP casing, these 2 volumes equates to 2,390 gallons, The calculated purge
volumes for DZMW-1 are presented in Appendix E. The calculated purge volumes
recommended for the operational testing permit requirements (based on 2 volumes per
purge) are provided in Appendix E.1 and the purge volumes réecommended for the
operation permit requirements (based on 3 volumes per purge) are provided in

Appendix E.2.

DZMW-1 will produce enough water to sustain the sampling pump rate with the ball valves
fully open. The water level in the well, however, should be monitored when purging this
well to make sure it is not drawing down to the pump. If it does, the ball valve on the
DZMW-1 wellhead should be closed back to reduce the sample pump flow. The procedure
to evacuate the well is as follows:

1. Open the 2-inch diameter ball valve at the end of the monitoring well chscharge piping
connected to the injection wellhead.

2. Confirm that all valves on the DZMW-1 wellhead are open except for the last ball valve
on the discharge pipeline.

3. Start the DZMW-1 zone submersible pump and quickly open the last discharge pipeline
ball valve on the deep zone wellhead.

4. Following the evacuation of 2,390 gallons (two casing volumes) as measured by the
sampling totalizer meter, a sample may be collected from the sampling port on the
discharge pipe of the wellhead.
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5. After the sample is collected, close the last ball valve on the deep zone monitoring
wellhead and immediately turn off the deep zone sampling pump.

6. If all sampling is completed, close the 2-inch diameter ball valve on the monitoring well
discharge piping connected to the injection wellhead.

Shallow Zone Monitoring Well (SZMW-1) Sampling Procedures

The shallow zone monitor well is equipped with a dedicated submersible pump for
evacuating and sampling purposes. As with the other wells, before collecting a water
sample, a minimum of two casing volumes needs to be removed from the well. This well
has a Allowing for the borehole volume and volume within the PVC casing, these 2 volumes
equates to 1,730 gallons. The calculated purge volumes for SZMW-1 are presented in
Appendix E. The calculated purge volumes recommended for the operational testing permit
requirements (based on 2 volumes per purge) are provided in Appendix E.1 and the purge
volumes recommended for the operation permit requirements (based on 3 volumes per
purge) are provided in Appendix E.2.

The procedure to evacuate the well is as follows:

1. Open the 2-inch diameter ball valve at the end of the monitoring well discharge piping
connected to the injection wellhead.

2. Confirm that all valves on the 5SZMW-1 wellhead are open except for the last ball valve
on the discharge pipeline.

3. Start the SZMW-1 zone submersible pump and quickly open the last discharge pipeline
ball valve on the deep zone wellhead.

4. Following the evacuation of 1,730 gallons (two casing volumes) as measured by the
sampling totalizer meter, a sample may be collected from the sampling port on the
discharge pipe of the wellhead.

5. After the sample is collected, close the last ball valve on the shallow zone monitoring
wellhead and immediately turn off the deep zone sampling pump.

6. If all sampling is completed, close the 2-inch diameter ball valve on the monitoring well
discharge piping connected to the injection wellhead.

NOTE: This well produces very little water and can draw the water level down to the pump
‘level and damage the pump. Care must be taken when sampling this well.

WARNING: If the feet of water column above the transducer approaches 30 feet, turn off the
pump and allow the water to recover sufficiently prior to completing purge.

Regulatory Requirements for Mechanical Integrity Testing

FDEP requires that all Class I Injection Wells demonstrate mechanical integrity at the end of
construction activities, prior to operational testing, and at least once every five years for the
life of the well pursuant to Rule 62-528.425(1)(d), FAC. A video survey shall also be
completed as part of the base line monitoring information and every five years thereafter as
stated in Rule 62-528.425 (1)(d)1., FAC. Determination of mechanical integrity and methods
of testing mechanical integrity will follow directives outlined in Rule 62-528.300(6), FAC.
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After construction of the well and prior to operational testing, mechanical testing of well RO
IW-1 was completed which included a pressure test of the final casing, a pressure test of the
12-inch diameter FRP tubing, a radioactive tracer survey, and a video survey of the well.
The next required mechanical integrity test will be under the directive of a final operations
permit.

Regulatory Requirements for Specific Injectivity Testing

The FDEP requires that all Class I injection wells conduct SI testing as specified in the
Rule 62-528.430(2)(c), FAC. This rule states that:

“Specific injectivity testing shall be performed while the pumping rate to the
well(s) has been set at a predetermined level and reported as the specific
injectivity index (gpm/specific pressure (pounds per square inch gauge
[psigl). As part of this test, the well shall be shut-in for a period of time
necessary to conduct a valid observation of pressure fall-off. The applicant
shall propose which pumping rate will be used based on the expected flow,
the design of the pump station including the volume of the wet well and
pump type(s), and the type of pump controls used. The pumping rate(s) shall
be included as a condition of the operation permit. For Class I wells, other
than municipal wells the permittee shall conduct one pressure fall-off test
annually.”

FDEP requires that the SI test be conducted quarterly under Rule 62-528.430(2)(c), FAC.
Monthly testing is required to remain in compliance to operate a Class I injection well.

The following general procedures should be performed to allow for successful
implementation of the proposed SI testing plan:

1. Shut-in the injection well for a period of time to allow well to reach static (equilibrated)
conditions. Record static wellhead pressure at the injection well at the end of the 1-hour
shut-in period.

2. Inject water into the injection well at a constant flow rate for 15 minutes. If possible, the
flow rate should be similar for each SI testing event. A flow rate of 2.0 mgd
(approximately 1,400 gpm) is proposed for future testing activities. Record flow rate on
the corresponding injection well data sheet.

3. Atthe end of the 15-minute injection period, record the average wellhead pressure on
the corresponding injection well data sheet.

4. Shut-in the injection well (cease flow). Monitor pressure falloff at the wellhead and
record pressure on the appropriate form provided in the attachments. The pressure
should be recorded for a minimum of 10 minutes (in 30-second intervals) or until the
well returns to static (pre-injection) conditions, whichever is longer. This pressure falloff
testing must be conducted quarterly, at a minimum, and submitted as part of the SI
testing results.

After collecting all data at each injection facility, calculate a monthly Specific Injectivity
Index (SII) submit data sheet (including calculations) to FDEP with the monthly operating
reports for the corresponding injection facility. Each form should be completed in its
entirety. An example monthly reporting form is provided in Attachment D-3.
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Evaluate SII data, including pressure falloff data, in the annual injection system report for
the Fort Myers deep injection well systems. Use data to determine when well rehabilitation
activities are warranted on any injection wells to maintain permitted injection capacities
while maintaining wellhead pressures below the maximum permitted pressure.
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ATTACHMENT A

RO IW-1 Operatlonal Testing Permit




Department of @ @ E‘"\

Environmental Protection

South District
jeb Bush P.O. Box 2549 David B. Struhs
Governor Fort Myers, Florida 33902-2549 Secretary
July 5, 2002
CERTIFIED MAIL NO: 700! 2510 0001 0872 2709
RETURN RECEIPT REQUESTED
In the Matter of an
_ Application for Permit by:
Emmette P. Waite, Jr., Public Works Director Lee —~ UIC/IW
City of Fort Myers FDEP File No. 165628-001-UC
2200 Second Street City of Fort Myers Water Treatment Plant
Fort Myers, FL 33902 IW-1 Class I Injection Well

Dear Mr. Waite:

The Department has received and hereby approves the request by the City of Fort Myers Water Treatment Plant to
begin operational testing of injection well TW-1 for the Reverse Osmosis Water Treatment Plant, The City of Fort Myers
Water Treatment Plant may commence operational testing in accordance with specific condition 7 of construction permit
165628-001-UC and the specific testing and reporting conditions listed below.

Operational Testing Conditions

a. A qualified representative of the Engineer of Record must be present for the start-up operations and the
Department must be notified in writing of the date operation began for the subject well. .

b.  Only non-hazardous reverse osmosis concentrate from the City of Fort Myers Water Treatment Plant
may be injected.

c. Continuous recording of watér levels in monitor well DZMW-1 shait begin at least 48 hours prior to the
start of operational testing,

d.  Flow to the injection well shall be monitored at all times to ensure the maximum sustained pressure at
the wellhead does not exceed 76 psi on the final casing and a maximum injection rate of 2820 gpm (4.06
MGD).

€.  The permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related
equipment associated with the injection well system on a semiannual basis. The permittee shall maintain
all monitoring equipment and shall ensure that the monitoring equipment is calibrated and in proper
operating condition at all times. Laboratory equipment, methods, and quality control will follow EPA
guidelines as expressed in standard methods for the examination of water and wastewater. The pressure

gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methods.
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PERMITTEE:

Permit/Cert. No:  $65628-001-UC
City of Fort Myers City of Fort Myers Water Treatment Plant
IW-1 Class I Injection Well

f.  Injection Well IW - |

The specifications for the injection well are as follows:

Casing Depth (bls) Open
Diameter (OD) Cased/Total Hole (bls)
36"Steel 450"

28" Steel 165¢°

18" Steel 2305’ 2305-3040°
12" FRP Tbg 2298"

The injection well shall be monitored in accordance with the parameters and frequency listed below.

The permitee shall submit a Summary of the Monthly Monitoring Data developed from the injection well
instrumentation. Injection pressure and injection flow rate shall be monitored continuously and reported
at the frequency indicated below. The report shall include the following data:

Reporting
Parameters Frequency
Injection Pressure (p.s.i) Daily/Monthly
Maximum Injection Pressure Daily/Monthly
Minimum Injection Pressure Daily/Monthly
Average Injection Pressure Daily/Monthly
Flow Rate (g.p.m.) Daily/Monthly
Maximum Flow Rate Daily/Monthly
Average Flow Rate Daily/Monthly
Minimum Flow Rate Daily/Monthly
Annular Pressure (p.s.i.) Daily/Monthly
Maximum Annular Pressure Daily/Monthly
Minimum Annular Pressure Daily/Monthly
Average Annular Pressure Daily/Monthly
Annular Fluid added/removed (gallons) Daily/Monthly
Annular Pressure added/removed (ps.i) Daily/Monthly

Total Volume WTP Concentrate Injected ( gai[ons) Daily
Total Volume WTP Concentrate Injected (gallons) Monthly

WTP Concentrate Water Quality

TKN (mg/L) Monthly
PH (std. units) Monthly
Specific Conductivity (gmhos/cm) Monthly
Chloride (mg/L) Monthly
Sulfate (mg/L) Monthly
Field Temperature (deg. C) Monthly
Total Dissolved Solids (mg/L) Monthly
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PERMITTEE:

Permit/Cert. No:  165628-001-UC
City of Fort Myers City of Fort Myers Water Treatment Plant

IW-1 Class I Injection Well

Sodium (mg/L) Monthly

Calcium (mg/L) Monthly

Potassium (mg/L) . Monthly

Magnesium (mg/L) Monthly

Iron (mg/L) ‘ Monthly

Carbonate (mg/L) Monthly

Bicarbonate (mg/L) Monthly

Gross Alpha Monthly

Radium 226 Monthly

Radium 228 Mounthly

Water quality data may be reduced to monthly analyses after a minimum six months of data if the conditions of
Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval.

Monitor Well System

The monitor well system consists of one dual Zone monitor well as described below:

- Well Casing Depth (bls)
Number Dia, (OD) Cased/Total
DZMW-1 24" Steel 450

16" Steel 1200'/1350’
6" FRP Tbg 1700°/1750°

All monitor wells shall be monitored in accordance with rule 62-528.615, F.A.C. The following monitor well
performance data shall be recorded and reported at the frequency indicated from the monitor well
instrumentation in the Monthly Operating Report as indicated below. Samples and measurements taken forth
purpose of monitoring shall be representative of the monitored activity. The permittee shall use continuous
indicating and recording devices to monitor the monitor zone pressures or water levels. 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.

DZMW-1

, Reporting
Parameters _ Frequency
Maximum Water Level/Pressure | Daily/Monthly
Minimum Water Level/Pressure Daily/Monthly
Average Water Level/Pressure Daily/Monthly
Water Quality
TKN (mg/L) Weekly
Specific Conductivity {ptmhos/cm) Weekly
Total Dissolved Solids {mg/L) Weekly
pH (std. units) Weekly
Chloride (mg/L) Weekly
Sulfate (mp/L) Weekly
Field Temperature (°C) Weekly
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PERMITTEE:
Permit/Cert. No:  165628-001-UC

City of Fort Myers City of Fort Myers Water Treatment Plant
[W-1 Class [ Injection Well

Sodium (mg/L) Monthly
Calcium (mg/L) Monthly
Potassium (mg/L) Monthly
Magnesium {ing/L) Monthly
Iron (mg/L) Monthly
Carbonate (mg/L) Monthiy
Bicarbonate (mg/L) Monthly
Gross Alpha (Deep Zone Only) Monthly
Radium 226 (Deep Zone Only) Monthly
Radium 228 (Deep Zone Only) Monthly

Water quality data may be reduced to monthly analyses after a minimum six months of data if the conditions of
Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval.

h. A specific injectivity test shall be performed monthly on the injection well as required by Rule
62-528.430(2)(b)1.b., F.A.C. Pursuant to Rule 62-528.430(2)(d), F.A.C., the specific injectivity test shall be
performed with the pumping rate to the well set at a predetermined level and reported as the specific injectivity
index (gallons per minute/specific pressure). The pumping rate to be used shall be based on the expected flow,
the design of the pump types, and the type of pump control used. As part of this test, the well shall be shut-in
for a period of time necessary to conduct a valid observation of pressure fall-off. The specific injectivity test
data shall be submitted along with the monitoring results of the injection and monitoring well data.

i. The permittee shall submit monthly to the Department the results of all injection well and monitor well data
required by this permit no later than the last day of the month immediately following the month of record. The
results shall be sent to the Department of Environmental Protection, P.O. Box2549, Fort Myers, Florida 33902
2549. A copy of this report shall also be sent to the Department of Environmental Protection, Underground
Injection Control Program, MS 3530, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.

j- Operational testing of this injection well system shall cease upon expiration of this permit, unless the
Department has issued an intent to issue an operation permit, or a timely renewal application (Rule 6204.090.
F.A.C.} for this construction permit has been submitted to the Department. However, under no circumstances
shall the duration of the operational testing period exceed two years as specified in Rule 62-528.450(3)(e),
FAC. '

k. Financial responsibility must be maintained in accordance with specific condition 10 of construction permit.

L 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 afier 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
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PERMITTEE:

Permit/Cert. No:  165628-001-UC
City of Fort Myers City of Fort Myers Water Treatment Plant
IW-1 Class I Injection Well

C. prevent its reoccutrence, emergency procedures in use pending correction of the problem, and the time
when the facility will again be operating in accordance with permit conditions.

m.  Emergency Disposal

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

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

¢. 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 shali 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. '

n.  Cerification

Reports required by this permit and applications should contain the proper signatories and certification
language contained in Rule 62-528.340, F.A.C. (see specific condition 1.g. of the construction permit).

This letter must be attached to your permit and becomes a part of that permit.

Sincerely,

~

/

/ R
J— '/. —_ -'. - :

Iﬁ(chard W. Cantrell

Director of
District Management
RWC/IBM/mjf
Copies furnished to:
William D. Beddow, P.E. — CH2M Hill - Tampa
Charles Davauit — FDEP Fort Myers
TAC
Page 50f 5



ATTACHMENT B

RO IW-1 System Record Drawings




ATTACHMENT B.1

RO IW-1 Wellhead Record Drawing
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ATTACHMENT B.2

Dual Zone Wellhead Record Drawing
SZMW-1 and DZMW-1
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ATTACHMENT B.3

RO Brine Pipeline Connection Record Drawing
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ATTACHMENT B.4

RO WTP Pipeline Connection Record Drawing
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ATTACHMENT B.5

Annular Tank Facilities Record Drawing
Annular Tank and Air Compressor Details
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ATTACHMENT B.6

Control Panel Locations
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ATTACHMENT B.7

Dual Zone Monitor Well Control Panel Layout
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Annular Tank Facilities Control Panel Layout
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Attachment C

Equipment Suppliers List
Deep Inhjection Well
Flow Transmitter (FIT-13-1) Mfr: ABB Magmeters and Converters
Local Rep: C.C. Controls Corp.
1235 Park Lane South
Jupiter, FL 33458
{561) 748-3737
Flow Meter (FE-13-1) - Mir: ABB Magmeters and Converters
Local Rep: C.C. Controls Cormp.
1235 Park Lane South
Jupiter, FL 33458
__ {(581) 748-3737
Pressure Transmitter (PIT-13-4,5) Mfr: Rosemount
Local Rep: C.C. Controls Corp.
1235 Park Lane South
Jupiter, FL 33458
(561) 748-3737
Pressure Gauges (PI-13-2,3) Mfr: Ashcroft
Local Rep: C.C. Controls Corp.
1235 Park Lane South
Jupiter, FL 33458

(361) 7483737

Afinular Tank
Tank (T-13-5)

MfT: Dixie Tank Co.
Local Rep: Atlantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FLL 33462
(561) 547-8080
Magnetic “Flag-Type” Level Indicator (LG-13-5) Mifr; John C. Ernst Co,, Inc.
Local Rep: Allantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FL 33462
(561} 547-8080
Pressure Gauge Assembly (PI-13-7) Mfr: Quincy Compressor Div,
Local Rep: Atlantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FL 33462
(561) 547-8080
Air Compressor (M-14-1) Mfr: Quincy Comprassor Div.
Local Rep: Atlantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FL 33462
(561) 547-8080
Surge Tank (T-13-3) Mifr: TACO Comp.
Local Rep: Afiantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FL 33462
{561) 547-8080
Differential Pressure Transmitter {LIT-13-5) Mir: Rosemaount
Local Rep: C.C. Controls Corp.
1235 Park Lane South
Jupiter, FL 33458

___(581) 748-3737

ransmitters (LT-12-1»,§) -

Mifr: Druck
Local Rep: C.C. Controls Corp.
1235 Park Lane South
Jupiter, FL 33458
{561) 748-3737
Pressure Gauge (PI-12-2) Mifr: Ashcroft
Local Rep: C.C. Controls Corp.

1235 Park Lane South

P:\Water\155336 Ft. Myers DIWAO&M Manualsuppliers tables.doc 1



Attachment C
Equipment Suppliers List

Jupiter, FL. 33458
(561) 748-3737

Submersible Sample Pumps (12-1,2) Mfr: Grundfos
lL.ocal Rep: Atlantic Environmental Services, Inc.
615-2 Whitney Ave.
Lantana, FL 33462
) (c61)547-s080 )
Submersible Motors {12-1,2) Mifr: Franklin Electric
Local Rep: Atlantic Environmental Services, Inc.

615-2 Whitney Ave.
Lantana, FL 33462
(561) 547-_8080

Valving and Fittings
Gate Valves Mfr:

Local Rep:

American Flow Control

American Flow Control

P.O. Box 2727

Birmingham, Alabama 35202-2727
1-800-326-8051

Butterfly Valves Mir:

Loc-al Rep:

DeZURIK

DeZURIK

250 Riverside Avenue North
Sartell, MN 58377
(320)-259-2000

Air/Macuum Release Valves Mir:

Local Rep;

Val-Matic Valve and Manufacturing Co.
Val-Matic Valve and Manufacturing Co.

905 Riverside Dr.
Elmhurst, IL 860126
(630} 941-7600

Check Valves Mir:

Local Rep:

Musller Steam Specialty
Muelier Steam Specialty
1491 NC Hwy. 20W

St. Pauls, NC 28384
1-800-334-6259

Solenoid Valve (SV-13-8) Mfr:

Local Rep:

ASCO

Atlantic Environmental Services, Inc.
615-2 Whitney Ave.

Lantana, FL 33462

(561) 547-8080

Air Pressure Regulator Control Vaive (PCV-13-8) Mfr:

Loc'al Rep:

Wilkerson-Speedaire

Atlantic Environmental Services, Inc.
615-2 Whitney Ave.

Lantana, FL 33462

{561) 547-8080

Safety Pressure Relief Valve (PSV-13-5) I

Loc.al Rep:

Quincy Compressor Div.

Atlantic Environmental Services, Inc.
615-2 Whitney Ave.

Lantana, FL 33462

(561) 547-8080

P:\Water\155336 Ft. Myers DIW\O&M Manuaitsuppliers tables.doc
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Operational Data Schedules
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ATTACHMENT D.3

Monthly Operating Report Example




City of Fort Myers Water Assoc., Inc.
RO WTP Injection Well Monthly Operating Reporting
FDEP Permit No. 165628-001-UC

For the Month/Year of

I certify under penalty of law that this document and all attachments

(pages 2 — 6) 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
knowledge and belief, true, accurate and complete. [ am aware that there are
significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

(Signed) Chief Operator

{Printed) Chief Operator

Page 1



City of Fort Myers RO WTP Injection Well (IW-1) Operational Testing Data
FDEP Permit No. 165628-001-UC

Month/Yr

IW-1 Infection Prescure

IW-1 injaction Flow Rate

IW-1 Annular Pressurs

Daily

Daily
Mk

Daity

psi}

M
(psh

(psi)

Daity
Average
{gpm)

Dsity
Mirimum

(gpmj

Dwity
Maximum
(gpm)

Dally
Average
(psh)

Dally
Minimum
(psl)

Baily
Maximum
ipsi}

Annular
Tank Level
(inches)

Annular
Fluid

Added/Removed

fgan)

A ved

(es)

Brine Volume
igal)

Annular Pmsuml Dally Yotal Injected
ded/Remao

31

Manthly Ave

| Monthly Minimum

Monthly Maxirmum

Tatal for the Month

el




City of Fort Myers RO WTP DZMW-. & SZMW-1 Operational Testing Data
FDEP Permit No. 165628-001-UC

Month/Yr

DZMW-1 - Water Column
{feet above transducer)

SZMW-1 - Water Column
(feet above transducer)

Weekly Calculations

Daily
Average

Daily
Minimum

Daily
Maximum

Daily
Average

Daily
Minimum

Daily
Maximum

O[~N|Dion || |—

Monthly Average

Monthly Minimum

Monthly Maximum

Page 3




City of Fort Myers RO WTP Injection Well (IW-1) Water Quality Data
FDEP Permit No. 165628-001-UC
Year

Date

Month

Day

{mg/L)

{su)

Specific
Cond.

{uS/em)

Chioride
(mg/L)

Sulfate
{mg/L)

TDS
(mg/L)

Field
Temp.

{C)

Sodium
{mgi.)

Calcium

(mg/L)

Potassium

{mgi)

Magnesium

(mg/L)

Iron

{mglL)

Carbonate
{mg/L)

Bicarbonate
{mg/L)

Gross
Alpha

(peiL)

Radium
226

{peill)

Radium
228

{peifL)

January

February

March

April

May

June

duly

August

September

Cctober

November

December




City of Fort Myers RO WTP Injer

1 Well (SZMW-1) Water Quality Data
FDEP Permit ..o. 165628-001-UC
Year

Date

Month

Day

TKN
{mg/L)

pH

{su)

Specific
Cond.

{uS/em)

Chloride
{mg/L}

Sulfate
{mgl)

DS
{mg/L}

Field
Temp.

<)

Calcium
(mg/L)

Potassium
(mg/L)

Magnesium

{mgL)

Carbonate
{mg/L)

Bicarbenate

{mg/L)

January

I-'-'ebruary

March

April

May

June

July

August

September

October

November

|December




City of Fort Myers RO WTP Injection Well (DZMW-1) Water Quality Data
FDEP Permit No. 165628-001-UC
Year

Specific Field Gress | Radium | Radium
Date TKN pH Cond. | Chiloride | Suifate | TDS Temp. | Sodium | Calcium | Potassium | Magnesium | fron | Carbonate | Bicarbonate Alpha 226 228

Month Day | {mglL) i (su) | (uSfem) | (mgl) | (mg) | (mgl) | (C) [ (mg) { (mg) [ (mgl) (mgl) |imgl)] (mgl) {mg/L) {peill) | (peil) | (poill)

Januaiy

'Ebruary

March

April

May

June

duly

August

September

October

November

December




Foryt Myers RO WTP Injection Well Specific Injectivity Testing

Date:

Static Wellhead Pressure
Following 1 Hour Shut In Period (psi)

Injection Flow Rate (gpm)

Average Wellhead Pressure Following
15-minute Injection (psi)

Specific Injectivity (gpm/psi)

Shut In Injection-Well and
Record Wellhead Pressure Falloff

Time (minutes)

Wellhead Pressure {psi)




ATTACHMENT E

Momtor Well Purge Volume Cailculations




ATTACHMENT E.1

Two Well Volumes




Monitoring Well Purge Volume Calculations for IW-1
Operational Testing Permit Requirements

The Operational Testing permit requires weekly sampling of the monitoring wells. Since the
monitoring wells are sampled frequently, the recommended purge volumes can be reduced
for each sampling event. For these calculations, it is assumed that purging 2 borehole
volumes will be sufficient to acquire representative water samples of these monitored zones.

A) Well DZMW-1 Purge Volume Calculations

Well dimensions and characteristics:

6-inch diameter fiberglass reinforced plastic (FRP) casing 5.43-inch inside diameter (ID)

Open borehole from 1,700 feet to 1,750 feet 11-inch diameter
Sample pump set depth 150 feet
Sample pump drop pipe 2-inch diameter PVC

Follow the steps below to calculate the purge volume of DZMW-1 in gallons:
Explanation

I1 = pi =3.1415927

r = radius of casing in feet = radius in inches/12 inches

Length = length of casing section in calculation

1) Volume Calculation of FRP Casing (5.43-inch ID)

The length of the FRP casing in this calculation is 1,700 feet minus the sample pump setting
depth of 150 feet.

Inside diameter = 5.43 inches /2 = 2.72 inches = radius
=TT1*(r)? * Length

=IT* (%i)2 *(1700 ft - 150 ft)

=250.2 ft* = volume of FRP casing

2) Volume Calculation of Open Borehole (11-inch Diameter)
The length of the DZMW-1 open borehole in this calculation is 50 feet.

Borehole diameter = 11 inches /2 = 5.5 inches = radius

=IT*(r)? * Length



5.5"
=IT*(—=—)**(50
( o )" *(50 )
=33.0 {t2 = volume of 11-inch diameter borehole
3) Volume Calculation of 2-inch PVC Pump Drop Pipe

The length of the PVC drop pipe connected to the sample pump in this calculation is 150
feet. ‘

Inside diameter = 2 inches /2 = 1 inch = radius
=I1*(r)* * Length

10",
=TT1* %
()" *150 )

=3.27 ft3 = volume of 2-inch PVC drop pipe to be purged

4) Calculation of Total Volume to be Purged from DZMW-1 (assuming 2 borehole volumes)
=vol. of FRP casing + vol. of 2-inch PVC drop pipe + 2 x vol. of open borehole

=250.2 ft3 + 3.27 {3 + 2x (33.0 t?)

=319 ft3

=319 ft3 x 7.48 gal/ ft3

=2,390 gallons for each weekly sampling



Monitoring Well Purge Volume Calculations for {W-1
Operational Testing Permit Phase Requirements

(assume purging 2 borehole volumes due to frequent sampling permit requirements)

B) Weli SZMW-1 Purge Volume Calculations

Dimensions:

16-inch diameter steel casing 15-inch inside diameter

6~inch diameter FRP casing 6.45-inch outside diameter (OD)
Open borehole 15-inch diameter

Sample pump set depth 200 feet

Sample tube: 4-inch diameter PVC 250 feet

2-inch diameter PVC 1000 feet

Follow the steps below to calculate the purge volume of SZMW-1 in gallons:

Explanation
Il = pi =3.1415927

r = radius of casing in feet = radius in inches/12 inches

Length = length of casing section in calculation

Volume Calculation of Open Borehole Annular Space

1) Volume Calculation of 15-inch ID Open Borehole
The length of the open borehole in this calculation is 100 feet.

Inside diameter = 15 inches /2 = 7.5 inches = radius
=T1*(r)* * Length

=TT * 7'_5"2
IT* (20 *(100 )

=122.7 ft® = volume of open borehole

2) Volume Calculation of FRP Casing (6.45-inch OD)

The length of the FRP casing that exists within the open borehole in this calculation is 100
feet.

Inside diameter = 6.45 inches /2 = 3.2 inches = radius

=T1*(r)* * Length



e 32y
—1'1*(12,,) *(100f1)

=22.3 ft*= volume of FRP casing

3) Volume Calculation of Annular Space Between Open Borehole and FRP
=Volume of 15-inch Borehole — Volume of FRP OD

=122.7 f13-22.3 ft?

= 100.4 {83 = volume of borehole annular space

Volume Calculation of SZMW-1 Sample Tube

The sample tube consists of 250 feet of 4-inch PVC and 1000 feet of 2-inch PVC. The total
length of the sample tube is 1,250 feet and was installed to the top of the open borehole
interval to reduce the amount of water that needs to be purged prior to obtaining a sample.
The sample pump is located at a depth of 200 feet within the 4-inch PVC.

4) Volume Calculation of 4-inch Diameter PVC Sample Tube

The length of the 4-inch PVC in this calculation is 50 feet since the pump is set within it at a
depth of 200 feet. ,

Inside diameter = 4 inches /2 = 2 inches = radius
=[1*(r)* * Length

* _2_':_ 2 %
=I1 (12,.) (50 ft)

=436 ft3= volume of 4-inch PVC sample tube to be purged

5) Volume Calculation of 2-inch Diameter PVC Sample Tube
The length of the 2-inch PVC in this calculation is 1000 feet.
Inside diameter =2 inches /2 =1 inch = radius

=T1*(r)* * Length

1“
=TI*(—)% *(1
()" *(1000f1)

=21.8 ft3= volume of 2-inch PVC sample tube to be purged

6) Volume Calculation of 2-inch Diameter PVC Pump Drop Pipe

The length of the 2-inch PVC drop pipe connected to the sample pump in this calculation is
200 feet.

Inside diameter = 2 inches /2 = 1 inch = radius
=IT1*(r)* * Length



=TT * _,l_','_ 2 %
I (12,,) (200 /1)

=4.36 {t*= volume of 2-inch PVC drop pipe to be purged

7) Calculation of Total Volume to be Purged from SZMW-1 (assuming 2 borehole volumes)

= vol. of 4-inch PVC sample tube + vol. of 2-inch PVC sample tube + vol. of 2-inch PVC drop
pipe + 2 x vol. of annular space of open borehole

=4.36 ft> + 21.8 {12 + 4.36 ft3 + 2x (100.4 f3)
=231.3 fi3

=231.3 ft2 x 7.48 gal/ ft3

=1,730 gallons for each weekly sampling



ATTACHMENT E.2

Three Volumes



Monitoring Well Purge Volume Calculations for IW-1 Operation
Permit Requirements

The Operation permit will require less frequent sampling of the monitoring wells than
required in the Operational Testing permit. Since the monitoring wells are sampled less
frequently, the recommended purge volumes are increased for each sampling event. For
these calculations, it is assumed that purging 3 borehole volumes will be sufficient to
acquire representative water samples of these monitored zones.

A) Well DZMW-1 Purge Volume Calculations

Well dimensions and characteristics:

6-inch diameter fiberglass reinforced plastic (FRP) casing 5.43-inch inside diameter (ID)

Open borehole from 1,700 feet to 1,750 feet 11-inch diameter
Sample pump set depth 150 feet
Sample pump drop pipe 2-inch diameter PVC

Follow the steps below to calculate the purge volume of DZMW-1 in gallons:

Explanation
IT = pi =3.1415927

r = radius of casing in feet = radius in inches/12 inches

Length = length of casing section in calculation

1) Volume Calculation of FRP Casing (5.43-inch ID)

The length of the FRP casing in this calculation is 1,700 feet minus the sample pump setting
depth of 150 feet.

Inside diameter = 5.43 inches /2 = 2.72 inches = radius
=T1#(r)* * Length

=H*(%)2*(1700ﬂ—150ﬁ)

=250.2 ft3 = volume of FRP casing

2) Volume Calculation of Open Borehole (11-inch Diameter)
The length of the DZMW-1 open borehole in this caleulation is 50 feet.

Borehole diameter = 11 inches /2 = 5.5 inches = radius

=T1*(r)* * Length



S‘SII
=TT*(——)* *(50
( T )" *(504t)
=33.0 ft3 = volume of 11-inch diameter borehole
3) Volume Calculation of 2-inch PYC Pump Drop Pipe

The length of the PVC drop pipe connected to the sample pump in this calculation is 150
- feet.

Inside diameter = 2 inches /2 = 1 inch = radius
=T1*(r)* * Length

Lo
12"

=3.27 ft = volume of 2-inch PVC drop pipe to be purged

=IT* ()" *(150 /1)

4) Calculation of Total Volume to be Purged from DZMW-1 (assuming 3 borehole volumes)
=vol. of FRP casing -+ vol. of 2-inch PVC drop pipe + 3 x vol. of open borehole

=250.2 ft® + 3.27 ft3 + 3x (33.0 £9)
=352 i3
=352 £t x 7.48 gal/ £t

=2,636 gallons for each sampling event



Monitoring Well Purge Volume Calculations for IW-1 Operation
Permit Phase Requirements

(assume purging 3 borehole volumes due to frequent sampling permit requirements)

B) Well SZMW-1 Purge Volume Calculations

Dimensions:

16-inch diameter steel casing 15-inch inside diameter

6-inch diameter FRP casing 6.45-inch outside diameter (OD)
Open borehole 15-inch diameter

Sample pump set depth 200 feet

Sample tube: 4-inch diameter PVC 250 feet

2-inch diameter PVC 1000 feet

Follow the steps below to calculate the purge volume of SZMW-1 in gallons:

Explanation
IM= pi=3.1415927

r = radius of casing in feet = radius in inches/12 inches

Length = length of casing section in calculation

Volume Calculation of Open Borehole Annular Space

1} Volume Calculation of 15-inch ID Open Borehole
The length of the open borehole in this calculation is 100 feet.

Inside diameter = 15 inches /2 = 7.5 inches = radius
=T1*(r)* * Length

- 1_52 2 %
=T1# (20 ¥ (100 1)

=122.7 ft3 = volume of open borehole

2) Volume Calculation of FRP Casing (6.45-inch OD)

The length of the FRP casing that exists within the open borehole in this calculation is 100
feet.

Inside diameter = 6.45 inches /2 = 3.2 inches = radius

=T1%(r)* * Length



=11%* 3.2
I Tz " 100f)

=223 ft*= volume of FRP casing

3) Volume Calculation of Annular Space Between Open Borehole and FRP
=Volume of 15-inch Borehole — Volume of FRP OD

=122.7 f8-22.3 {2

= 100.4 ft3 = volume of borehole annular space

Volume Calculation of SZMW-1 Sample Tube

The sample tube consists of 250 feet of 4-inch PVC and 1000 feet of 2-inch PVC. The total
length of the sample tube is 1,250 feet and was installed to the top of the open borehole
interval to reduce the amount of water that needs to be purged prior to obtaining a sample.
The sample pump is located at a depth of 200 feet within the 4-inch PVC.

4) Volume Calculation of 4-inch Diameter PYC Sample Tube

The length of the 4-inch PVC in this calculation is 50 feet since the pump is set within it at a
depth of 200 feet.

Inside diameter = 4 inches /2 = 2 inches = radius
=I1*(r)? * Length

o JT * ﬁ 2 %
I (12.,) (301

=4.36 3= volume of 4-inch PVC sample tube to be purged

5) Volume Calculation of 2-inch Diameter PVC Sample Tube
The length of the 2-inch PVC in this calculation is 1000 feet.

Inside diameter = 2 inches /2 = 1 inch = radius
=I1*%(r)* * Length

ln
=IT*(=—)* *(1000
(12,,) (1000 f2)

=21.8 f3= volume of 2-inch PVC sample tube to be purged

6) Volume Calculation of 2-inch Diameter PVC Pump Drop Pipe

The length of the 2-inch PVC drop pipe connected to the sample pump in this calculation is
200 feet.

Inside diameter = 2 inches /2 = 1 inch = radius

=T1*(r)* * Length



1" .
=T1*(—)* *(200
( n 2,,) (20017)
=4.36 ft3>= volume of 2-inch PVC drop pipe to be purged
7) Calculation of Total Volume to be Purged from SZMW-1 (assuming 3 borehole volumes)

= vol. of 4-inch PVC sample tube + vol. of 2-inch PVC sample tube + vol. of 2-inch PVC drop
pipe + 3 x vol. of annular space of open borehole

=4.36 ft3 + 21.8 £t + 4.36 £t3 + 3x (100.4 ft3)
=331.7 f©¢
=331.7 ft? x 7.48 gal/ &2

=2,481 gallons for each sampling event
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